











titled on the topic of integrating land man-
agement practices for multiple animal spe-
cies was Ronald Escano’s: ‘““You cannot
manage for every species on every acre.”
Marcia Patton-Mallory urged review of re-
search plans by resource managers early in
the research planning process. Such early
review increases likelihood that the informa-
tion gathered can be used to make land
management decisions. Land management
actions are essentially experiments-in-
progress, she noted, but they rarely are docu-
mented, and the information they yield is not
disseminated.

The concluding workshop talks noted the
dilemma land managers face in making land
use decisions based on scant data, and the
tradeoffs that arise in managing for single
specics versus the multiple species that actu-
ally inhabit any plot of land. The use of
indicator species, or a guild management
approach, have not solved these problems.
Large geographic scale approaches to man-
agement were stressed, recognizing for in-
stance that a Neotropical migrant might be
endangered in lowland portions of its range
but not in upland portions, or recognizing
that one forest opening can provide feeding
opportunities for brown-headed cowbirds,
which can then parasitize passerine nests for
miles around.

The 1992 workshop represented the third
large gathering in the past 15 years of re-
searchers in the field of Neotropical migrant
conservation. Since the late 1970s, our
understanding of the importance of winter-
ing grounds in maintaining populations has
grown greatly. The pendulum has swung to
and fro in scientific circles as to the relative
wles of changes in wintering, migration, and
breeding grounds in avian declines. The
participants of this workshop mainly were
responsible for rescarching and managing
species outside of wintering grounds, hence
the workshop emphasized breeding scason
effects and effects during migration.

Conceptual advances are being made that
improve the data gathered from monitoring.
We now recognize that monitoring avian
productivity is essential to more effective
management. Methods for gathering these
data in a statistically valid way are improv-
ing. We recognize that more complete natu-
ral histories of birds are esscntial conserva-
tiontools. We know that early and continued
communication between researchers and re-
source managers increases the likelihood
that resecarch will contribute to more in-
formed management decisions. We recog-
nize too that our ability to understand the
often conflicting requirements of co-occur-
ring species is extremely limited. Prioritiz-
ing conservation and land management ef-
forts, given that limitation, is one of the
leading challenges facing the Partners in
Flight coalition.
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Table 1. On-going Neotropical migratory bird research and monitoring on NPS
lands. This table presents results of an informal survey and of summaries from
Investigators Annusl Reports. If you know of other such projects being carried out in the
national parks, please notify the authors, who are preparing & report on migrant bird
research in the parks for the Partners in Flight newsletter.
Park Activity
Acadia Breeding bird surveys
Apostle Islands Migration monitoring,
Breeding bird surveys
Arches Pinyon/juniper breeding bird research
Bering Land Bridge Gyrfalcon research
Big Bend Peregrine Falcon monitoring
Black-capped Vireo monitoring
Christmas bird counts
Cape Cod Breeding bird surveys
Channel Islands Terrestrial bird census
Chiricahua Resident and migrant bird survey
Craters of the Moon Breeding bird surveys
Devil's Tower Breeding bird monitoring
Denali MAPS station (5)
Everglades Breeding bird surveys
Pinelands bird community research
Fire Island Migration monitoring
Gateway Migration monitoring
Glen Canyon Willow Flycatcher survey
Grand Canyon Willow Flycatcher survey
Grand Teton MAPS station {1)
Great Smoky Mountains Cove hardwood breeding bird community research
Wood Thrush population dynamics research
Breeding bird surveys
Gulf Islands Trans-Gulf migrant stopover ecology research
Trans-Gulf migrant habitat research
Indiana Dunes Breeding bird survey, rail survey, nightjar survey, heron survey
Isle Royale Raptor monitoring
Kubuk Valley Breeding bird surveys
Lava Beds Breeding bird surveys
Mount Ramier Breeding bird surveys
North Cascades Breeding bird surveys
Ozark Riverways Swainson's warbler research
Padre Island Breeding bird surveys
Peregrine Falcon monitoring
Point Reyes MAPS station (1)
Rocky Mountain Percgrine Falson monitoring
Santa Monica Mountains Corridor bird survey
Urban/wildland interface bird survey
Sequoia/Kings Canyon MAPS station (2)
| Shenandoah MATPS station (6)
Wrangeil-St. Elian Breeding bird surveys
Yosemite MAPS station (5)
Peregrine Falcon monijtoring
Yukon Charley Peregrine Faloon monitoring
Zion Breeding bird monitoring
The Role of National Parks The newly formed NBS will be initiating

A variety of activities taking place in
National Parksiscontributing tothe Partners
in Flight program (Table 1). Theseactivities
cantx as simple as Christmas bird counts or
as complex as long-term research and moni-
toring programs. National Parks are ideal
control sites for long-term population moni-
toring. Monitoring trends on protected habi-
tats in parks can help determine whether
changes in Neotropical migrant populations
result from changes in habitat conditions on
the breeding grounds in North America or
from changes to tropical wintering habitats.

regional scale research and monitoring pro-
grams to contribute to the Partners in Flight
program. Data from control sites on NPS
lands will make a valuable contribution to
those efforts.

Grundel and Simons are Research Ecolo-
gists with the National Biological Survey.
Grundel is at 1100 N.Mineral Springs Rd.,
Porter, IN 46304, (219) 926-8336; Simons is
at North Carolina State U, 5112 Jordan
Hall, Raleigh, NC 276935, (919) 515-2689.



Minor Violations, Major Damage: A Survey of
Noncompliant Visitor Behavior and Managerial Practices

Darryll R. Johnson, June C. Rugh, Mark E.
Vande Kamp, Thomas C. Swearingen

A hiker, hot and thirsty, pauses to catch
his breath and drink from his canteen. Ashe
looks across the lush subalpine meadow
bordering the trail, his eye catches the faint
traces of a path cutting through the meadow
to the next switchback. Throwing the can-
teen back in his pack, he starts out across the
meadow. “After all,” he muses, “I’'m not
leaving any tracks.”

To the typical day hiker, the impact of a
few minutes of off-trail hiking in a national
park appears negligible, even in a highly
sensitive area. Yet itis minor rule violations
such as these which, according to a system-
wide survey conducted by the University of
Washington CPSU, cause over 80 million
dollars of reparable damage to national park
resources every year'?. Minor nule viola-
tions are also reported destroying
nonreparable resources at about two-thirds
of the reporting units, and annual clean-up
costs are estimated to be approximately 18
million dollars. In all, noncompliant visitor
behavior (see Glossary of Terms) emerges
as a costly, system-wide problem which
resource managers cannot afford to ignore.

The fact that the growth rate of national
park use in the United States has exceeded
the national population growth rate over the
past two decades makes the magnitude of the
problemevenciearer. Ashostto273 million
recreational visitors in 1993, the National
Park Service (NPS) encourages visitors to
enjoy park resources. However, high visita-
tion rates pose a challenge for resource
managers, who must balance visitor enjoy-
ment with the agency mandate of preserving
park resources. In addition to documenting
the magnitude and type of resource impacts
due to noncompliance and specifying which
of20explicitly defined typesofnoncompliant
behavior are responsible for the damage, this
survey also explored current managerial
practices for preventing such damage in
national parks, including managers® per-
ceptions of the effectiveness and appropri-
ateness of specific noncompliance deter-
rence technigques (see Glossary of Terms).

In describing damage to natural and cul-
tural resources caused by noncompliant be-
havior, respondents answered in terms of 16
types of sites (10 frontcountry and 6
backcountry sites*) and gave both cost esti-
mates for repairs and annual costs for recur-
ring problems such as litter, Eighty-nine
percent of the units reported reparable dam-
age at frontcountry sites, with developed
visitor sites most frequently reported as dam-
aged, followed by frontcountry historic sites
and picnic areas. Repair cost estimates
concerning damage to historic sites totaled
32.3 milliondollars; for all frontcountry sites
reported, the repair cost estimate reached
66.3 million dollars. Of the units having
backcountry, 87% reported reparable dam-
age at some type of site, with damage to
hiking and stock trails totaling about 4.6
milliondollars and repairs forall backcountry
sitesreaching 13.7 miltion dollars forestimat-
ed repair costs and recurring annual costs of
clean-up in frontcountry and backcountry
sites). Overall, historical sites were most
often reported as the most damaged type of
site, followed by developed visitor sites®,
archaeological/paleontological sites, acces-
sible natural attractions, and campgrounds
and picnic areas.

The high figures for repair and annual
clean-up costs are sobering. However, dueto
the NPS mandate of resource preservation,
the extent to which noncompliant visitor
behavior impacts nonreparable or nonre-
newable resources is an even more serious
matter for park managers. Of all reporting
units, 72% reported damage to nonreparable
resources. Nonreparable damage was re-
ported at frontcountry sites in 68% of report-
ing units and 71% of units with backcountry
reported nonreparable damage in those ar-
eas. Archeological, paleontological, and
historical sites are most often reported as
having nonreparable damage. Managers’
comments from the survey offer illustrative
examples of the consequences of such dam-
age:

If falcons do not successfully nest—this is
irreparable for the year, and they may not
return the following year—a potentially non-
renewable resource.

Totem poles are nonrenewable resources
in the sense that they are cultural objects and
are unique. While new or reproduction poles
can be carved, these are not the same.

Cryptobiotic crust and plants are renew-
able, but so slow-growing that if destroyed or
continually disturbed they may not return—
or it may take decades.

Constant touching and rubbing of historic
cannon wears away the carved/cast features,
particularly when multiplied by 600,000 -
800,000 persons a year. Unlike, say, Civil
War cannons, these 200+-year-old Spanish
cannons are extremely rare.

Respondents were also asked to identify
the noncompliant visitor behaviors they con-
sidered the most destructive at each type of
site for which any degree of damage was
reported. Forall sites, littering is the highest-
ranked damaging behavior, followedby dam-
aging the built environment, damaging or
defacing cultural or historical objects, col-
lecting paleontological or cultural abjects as
souvenirs, and off-trail hiking. For
backcountry sites, the highest-ranked dam-
aging behavior is collecting paleontological
or cultural objects, followed closely by litter-
ing and off-trail hiking,

Regarding visitor management strategies,
the responding units reported the use of a
variety of methods for controlling
noncompliant behavior, ranging from bro-
chures and informal personal contact to bar-
riers and direct enforcement. However, al-
though almost all units try to prevent non-
compliance, managers estimated that these
efforts deter only about 60%s of such behavior
in the frontcountry and 52% in the
backcountry. Clearly, a substantial amount
of damage caused by noncompliant visitor
behavior—to both reparable and nonreparable
resources—is undeterred by current control
methods. If unchecked, this damage will
reach crisis proportions in some units during
the next century.

Compounding this problem is the appar-
entwidespread disagreementamong resource
managers concerning philosophically accept-
able and practically effective means of deter-
rence. Survey results showed a striking
disparity among respondents when they were

! The survey employed an extensive questionnaire addrassed 10 all NPS administrative units. The superintendent of each NPS field unit was contacted by phone and asked to recommend
& staff person from the unit most qualified to complets the questionnaire. The questionnaira was sent directly to this person, axcept in cases whers the supsrintendent asked to axamine
the questionnaire first, and then passed it on to the staff person. The questionnaires were mailed in March 1992 and garmered a response rate of 82%. The research was sy
the Office of the Associate Director of Natural Resource Management of the National Park Service with the Natural Resource Preservation Program (NRFP) Special Initiative funding.

? This survey has several limitaions that should be keptin mind. Athough we asked thatthe most knowledgeable person in the park complete the questionnairs, the extent to which respondents
had accurate and completer knowledge of damage and the cost to repair or maintain resources is unknown. The costs reported here for repair and maintenance of NPS resources being

damaged by noncompliance were estimated by assuming that the rates of damaga in nonresponding units occur atthe same level as in responding units. Finally, the attituces of respond

ents

Toward the effectivenass and appropriateness of various deterrert sirategles represent the population of people chosen by the unit's superintandant to complete the guestionnaire. The
extent ko which these attitudes are congruent with other pecple In park management positions Is unknowr.

? Frontcouritry: Areas not designated badkcountry and wildsmess, and areas of backeountry and wilderness easily accessible ko day-hikers.
Backeountry: Areas designated as backcountry or wiklerness that are not sasily accessible to day-hiksrs.

&
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Preventing Visitor-Caused Damage To National Park

Mark E. Vande Kamp, Darryll R. Johnson,
Thomas C. Swearingen

NPS managers require new information if
they are to prevent visitors from breaking
park rules and damaging park resources.
The preceding article described our survey of
NPS managers that showed both extensive
damage to park resources due to minor acts
of noncompliance and a lack of agreement
among Tesource managers conceming the
usefulness of various methods used to deter
noncompliance. In conjunction with the
survey we also reviewed social science litera-
ture relevant to the question, “How can NPS
managers get visitors to follow park rules?”
(i.e,, How can managers defter noncompli-
ance?) This article summarizes twelve rec-
ommendations to NPS managers suggested
by the review, and also proposes a research
program to develop a complete strategy for
deterring noncompliance. (A full report of
thereview is available from the University of
Washington (U/WA) CPSU -- see refer-
ences)

The literature we reviewed was gathered
from several social sciences including sociol-
ogy, leisure and recreation science, social
psychology, and environmental psychology,
and fell into many theoretical traditions rang-
ing from applied behavior analysis to socio-
logical deterrence theory. The research could
not be integrated into any existing or new
theoretical approach. Instead, we searched
for general assertions about deterring non-
compliance that were relevanttothe NPS and
were supported by research results. The
assertions we found are presented below as
twelve recommendations for NPS managers.
Let’s consider each of these recommenda-
tions and their basis in the research.

What We Know

1} In evaluating a deterrence technique
(i.e.,amethod of getting visitors to follow the
rules), NPS managers must consider its de-
terrent effect, its impact on visitor experi-
ences, and the level of noncompliance that is
acceptable in their units. If resource preser-
vation were the only requirement of NPS
managers, there would be no noncompliance
problems. Managers could fence in visitors,
institute prison sentences for noncompli-
ance, or simply exclude visitors entirely.
However, the dual mandate of the NPS spec-
ifies that the national parks should be man-
aged so as to both maximize visitor enjoy-
ment and preserve park resources for future
enjoyment. The delicate balance between
these mandated goals is inextricably linked
with decisions concerning noncompliance.
Forexample, in an NPS unit where moderate
levels of noncompliance produce acceptable
levels ofresource damage, adeterrence tech-
nique that achieved such moderate levels
would be preferable to a more effective tech-

nique that had greater negative impacts on
visitor experiences.

2) Multiple deterrence techniques should
be used when attempting to deter noncompli-
ance because no single technique is likely to
deter all forms of noncompliance, oreven to
counteract the many motives for a single
form of noncompliance. The diversity ofthe
literature cited in our review suggests that
using a single label - noncompliance - to
describe the huge set of behaviors that are
against some rule in a given environment
conveys a false sense of simplicity. Noncom-
pliance is even more complex because there
can be many motives for any given
noncompliant act. A single NPS environ-
ment may beaffected by many noncompliant
behaviors, each of which occurs foranumber
of reasons. Because of this, no single deter-
rence technique should be expected to deter
a major portion of noncompliance, evenina
single environment.

3) Decisions about deterrence techniques
should not be based solely on the intuitive
assessment of NPS managers using their
own reactions to the intervention. In scien-
tific terms, each NPS manager constitutes a
sample of one person who is unlikely to
represent most visitors to their unit. In
addition, research from social psychology
suggests that managers, like the rest of us,
seldom recognize all the factors that actually
affect their behavior. Unfortunately, the
current literature is usually insufficient to
provide managers with scientific evidence
on which to base their decisions about deter-
ring noncompliance. Intheabsence of scien-
tific evidence, manager decisions could be
improved ifthey were to imagine a variety of
visitors reacting to deterrence techniques
and then select the method appealing to the
broadest range of visitors,

4) NPS managers should consider station-
ing uniformed employees within sight of
areas damaged by visitor noncompliance
because the presence of such employees is
one ofthe most promising means of deterring
noncompliance. Research suggests that the
presence of a uniformed employee strength-
ens visitor beliefs that noncompliance will
lead to negative social orlegal consequences,
even when that employee is not engaging in
enforcement activity. The uniformed em-
ployee may also remind visitors of their own
attitudes or personal norms that are inconsis-
tent with noncompliance. Research con-
ducted by the U/WA CPSU at Mount Rainier
National Park showed that uniformed em-
ployees were perceived as a neutral or posi-
tive part of the park experience by the vast
majority of visitors, while simultaneously
reducing noncompliance (off-trail hiking) to
very low levels (see references).

5) NPS managers should ask, “Why are
visitors breaking this rule?” as a first step in

controlling noncompliance. If an incentive
canbe readily removed, noncompliance may
drop to acceptable levels. A large body of
psychologicatl theory (e.g., applied behavior
analysis and utility theory) specifies that
people generally act to gain rewards or avoid
punishments. Accordingly, removing the
reward or punishment that prompts noncom-
pliance may be easier than overcoming its
presence. Forexample, a social trail thatcuts
aswitchback may seeless useifthorny native
vegetation is planted at its entrance and exit.

6) To maximize effectiveness, messages
designed to limit noncompliance should be
presented as close as possible to the place and
time in which noncompliance is likely to
occur. Substantial research (e.g., studies
from applied behavior analysis, attitude
theory, and investigations of social norms)
suggests that messages designed to deter
noncompliance are most effective when pre-
sented as closely as possible to the place and
time in which noncompliance is likely to
occur. Signs are generally an effective means
of communicating such messages. Astudyin
Mount Rainier National Park conducted by
the U/'WA CPSU found that sign texts varied
greatly in effectiveness, but that all signs
placed near social trails deterred significant
amounts of off-trail hiking.

7y The current NPS focus on deterring
noncompliance by instilling beliefs consis-
tent with compliance should be altered to
focus primarily on activating such beliefs in
visitors who already have them rather than
on converting the unconvinced. A broad
range of research (e.g., research on attitude
theory and personal norms) has shown that it
is difficult to change visitor beliefs. How-
ever, related research has also shown that
activating existing beliefs can alter behavior.
Accordingly, morenoncompliance will prob-
ably be deterred by erecting several trail-side
signs that say, “Help preserve the meadow.
Stay on the trail.”, than by adding a single
visitor-center display describing the unique
nature of the meadow.

8) Showing visitors that noncompliant
behavior damages NPS resources will only
deter noncompliance for visitors who hold
strong values inconsistent with such dam-
age. Basic behavioral principles suggest that
short-term rewards generally have more con-
trol over behavior than long-term negative
consequences. For example, many visitors
will pick up small bits of rock or vegetation
as souvenirs evenifthey are aware that, in the
long-term, such actions cause substantial
damage. Knowledge about long-term conse-
quences will deter noncompliance only for
visitors who have strong values inconsistent
with harming the environment. Because
visitors who do not hold such values may be
responsible for mostnoncompliance atsome
NPS units, control of noncompliance at those
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units will require deterrence techniqum oth-
er than education.

9) Noncompliance can be reduced by
removing evidence of prior noncompliance,
and by providing evidence that most visitors
follow the rules. Research on social norms
and related studies of noncompliance sug-
gestthat decreasing direct and indirectobser-
vation of noncompliance can decrease fur-
ther noncompliance by observers. For ex-
ample, several studies have found that litter-
ing increases in already-littered environ-
ments, and decreases when the environment
is cleaned. Also, research by the U/WA
CPSU found that off-trail hiking was most
likely to occur when visitors were within
visual distance of other off-trail hikers. Re-
search on speeding suggests that park non-
compliance can also be reduced by providing
evidence that most visitors follow the rules.
For example, speeding was reduced by signs
stating, “Percentage of cars not speeding
yesterday: **%", where ** was near %0%.

10) When noncompliance is deterred by
threats of punishment, the threats should be
accompanied by messages emphasizing visi-
tor benefits from compliance. The U/WA
CPSU found that a sign stating, “Off-trail
hikers will be fined”, was the most effective
of several signs used in their study at Mount
Rainier National Park. Evidence from social
psychology suggests that such a threat of
punishment would be most effective and
have the least negative impact on visitor
experiences when visitors believe that com-
pliance benefits both themselves and NPS
managers. Educational programs empha-
sizing the public benefits of preserving park
resources may deter little noncompliance on
their own, but may increase the effectiveness
and acceptability of threatened punishments,

11) NPS rules can produce a “boomerang
effect” of deliberate noncompliance when
visitors feel their freedom is threatened. To
reduce the probability of such effects visitor
options should be emphasized. Reactance
theory suggests that when threats of punish-
ment are communicated, messages should
emphasize the visitor’s freedom to choose
ways in which to comply. For example, a
regulatory sign might say, “Fine of $100 for
off-trail hiking”, and then continue, “Be-
cause thisis a high traffic area, visitors are not
allowed to walk off official trails. If youare
interested in walking through an alpine
meadow you may take hike #12 to Golden
Meadow.”

12) When NPS communication is ad-
dressed to a group, the effectiveness of mes-
sages intended to deter noncompliance will
be enhanced by special efforts to address the
message to group leaders or to address all
individuals within the group. Social psy-
chologists have found that persuasive mes-
sages are more effective when addressed to

Swuzamer 1994

individuals than when addressed to groups.

A message directed at a group leader who is
responsible for the group’s behavior is likely
to be more effective than a message directed
atthe whole group. Alternately, NPS agents
should design messages so that all group
members feel they are being individually
addressed.

What Should Be Done

Although the above recommendations rep-
resent an advance in the information avail-
able to NPS managers concerning the control
of visitor noncompliance, they are far from
complete, Future research can and should
focus on the development of a comprehen-
sive strategy that provides managers at all
NPS units with guidelines for deterring non-
compliance. Highlighted below are the basic
characteristics of a future research program
that we propose as a means of developing
such a complete strategy.

Characteristics of a future research pro-
gram aimed at developing effective pro-
grams to deter noncompliance in the NPS.

1) Program will test multi-pronged inter-
ventions that incorporate multiple deterrence
techniques and are designed to influence
diverse visitors who break rules for diverse
reasons.

2) Both effectiveness of deterrence and
impact on visitor experiences will be mea-
sured and used in designing and evaluating
interventions.

3) Program’s primary goal will be the
development of two to four multi-pronged
interventions that vary simultaneously in
deterrence effectiveness and negative impact
on visitor experiences. NPS managers could
select the intervention offering adequate re-
source protection with minimal negative
irmpact on visitor experience.

4) Program’s secondary goal will be the
development of asetof guidelines for design-
ing evaluation research that can accurately
determine the effectiveness of an interven-
tion in any specific application.

5) Program will be designed and moni-
tored by a multi-disciplinary panel of scien-
tists.

6) Research will be conducted in a variety
of NPS settings representing a wide range of
visitor populations and park environments.

Characteristic 1. Because noncompliant
behavior is very complex and because cur-
rent theory and research conceming non-
compliance are undeveloped, the research
program would focus on testing interven-
tions that incorporate multiple deterrence
techniques. A range of techniques selected
would be selected that appealed to a broad
spectrum of motivations for compliance and
noncompliance. Although some of the tech-
niques incorporated in such multi-pronged
interventions might have only a small deter-
rent effect, the aggregate effect of the inter-

Resources: What Do We Know? What Should Be Done?

vention would be more likely to reduce non-
compliance to acceptable levels than would
any single deterrence technique.

Characteristic 2. Because of the NPS
dual mandate it is critical that tests of pro-
posed interventions consider both their de-
terrent effects and their effects on visitor
experiences. Unfortunately, our limited
knowledge about the experiences expected
by NPS visitors currently provides a poor
basis for predicting visitor reactions to deter-
rence techniques such as threatened punish-
ments. Thus, investigation of visitor expec-
tations and the ways in which deterrence
technigues negatively impact visitor experi-
ences would also be high research priorities.

Characteristic 3. Even using multiple
deterrencetechniques, a singlemulti-pronged
intervention is not expected to perform ad-
equately in all NPS units. NPS units vary
greatly in their sensitivity to damage caused
by noncompliance, and thus require that
noncompliance be reduced to different lev-
els. Where acceptable levels of noncompli-
ance are low, interventions producing some
negative impacts on visitor experiences may
be justified, but where acceptable levels of
noncompliance are relatively high, visitor
experiences should be given a higher prior-
ity. By developing several multi-pronged
interventions that simultaneously vary in
deterrence effectiveness and negative impact
onvisitor experiences, this research program
would allow NPS managers to maximize the
balance between resource preservation and
provisions for visitor enjoyment,

Characteristic 4. Theeffectiveness ofthe
interventions designed in this research pro-
gram will vary across applications, and some
form of assessment will be necessary to
determine if an intervention is performing
adequately. However, NPS managers are
untikely tohave the knowledge ormotivation
necessary to perform such assessment. This
problem would be minimized by developing
simplified procedures for evaluating inter-
vention effectiveness and communicating to
NPS managers the importance of using the
procedures to conductevaluationwhen imple-
menting interventions.

Characteristic 5. A multi-disciplinary
advisory panel would be assembled to over-
see the research program thus far outlined.
The panel would include members repre-
senting diverse approaches to the study of
noncompliance so that the multi-pronged
interventions initially tested would represent
a broad spectrum of theories concerning
noncompliance and would combine deter-
rence techniques so as to maximize their
effectiveness. The panel would also include
biclogists and other natural scientists to pro-
vide input concerning the limits of accept-
able damage for various natural resources.

Continued on page 10
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Oregon Lecture Series Addresses Global Change

The Center for Analysis of Environmental
Change at Oregon State University is spon-
soring a series of seminars focusing on cur-
rentresearchonglobal biogeochemical cycles.
The Center is a cooperative partnership be-
tween Oregon State University, the USDA
Forest Service, the US Environmental Re-
search Agency, and Battelle Pacific North-
west Laboratories. Topics addressed in the
spring series of 11 talks at OR/State/U were
the global carbon cycle, methane emissions,
chemistry of rain water, responses of vegeta-
tion to global change, and biogeochemistry
of Crater Lake. This series furthers the
Center’s objectives of creating new collabo-
rative opportunities for its partners and pro-
viding a focus forresearch and discussion on
causes and consequences of environmental
change.

Peter Vitousek, Stanford professor ofbio-
logical sciences, opened the series with a
lecture on “Beyond Global Warming: Ecol-
ogy and Global Change,” constituting a pep
rally for the scientificcommunity. Heargued
that crucial decisions are being postponed by
those who would argue that the scientific
uncertainty istoo great for effective decision-
making . Undeniably a major amount of
uncertainty exists about many facets of glo-
bal change, but conversely, a sufficient core
ofknowledge exists todefine some aspectsof
change, predict some of the consequences,
and take action in treating some problems.

There are three major classes of change
that are all global, well known and well-

by Ruth Jacobs

related to human activity -- levels of atmo-
spheric carbon dioxide are increasing, the
global nitrogen cycle is changing, and menu-
mental land-use changes are occurring.

Causes ofincreasing levels of carbon dioxide
are combustion of fossil fuels and changes in
land use, both of which remove carbon from
natural storage systems. Changes in climate,
amounts of nutrients used by plants, compo-
sition and dynamics of biological communi-
ties, and even nutrient concentrations of
some plants have been documented. These
are profound changes, effective worldwide.

In terms of the nitrogen cycle, human
activity has recently and rapidly doubled
nitrogen fixation worldwide. Because many
systems are naturally limited by nitrogen,
rapid increases in nitrogen can alter the
number of species in an ecosystem, change
the diversity of landscapes, and alter grazing
and decomposing foodchains. These chang-
es are generally viewed as negative, not
positive. Increasing nitrogen levels in some
communities, forexample, have been shown
to decrease species diversity.

The major global change in land use is the
most important of the classes of change
discussed by Dr. Vitousek. These land-use
changes, deforestation for example, are oc-
curring subtly, acre by acre. Remote sensing
is the ideal tool for documenting the change,
but the time span of the records that we can
view with this tool is brief. We are left with
indirect measures of the effects of the land
conversions, such as the fact that between 30

and 50 percent of the net primary production
of Earth is dominated, used, or foregone
because of humans. That does not leavealot
for the millions of other species that exist on
the planet.

These three major changes are coupled
with other changes propagated by humans,
suchas over-harvesting of species, biological
invasions of exotic species, and introduction
of ozone-depleting chemicals. All together
these and other changes are leading to two
majorevents -- global climate change, which
we cannot clearly demonstrate yet and can-
not predict locally with much certainty, and
aloss of biological diversity, whichis becom-
ing increasing evident and is truly an irre-
versible loss. Leading all of this changeisthe
ever-growing human population.

Simple reversals of the changes we face
are nonexistent. We can limit the amount of
change we cause, but the crucial first step to
setting some limits is for scientists to get
active in communicating what they know
rather than focussing on uncertainty. Dr.
Vitousek insisted that we know alot, and this
knowledge can be used by society today to
make decisions that will determine how
much global change occurs. His message
was that we all should actively seek out
colleagues who have confidence in their
knowledge and ability to effect a change,
form partnerships with these people, and
work actively to make a difference in the
future of the world.

Ruth Jacobs is a Research Assistant at Oregon
State University, CPSU

Preventing Visitor Caused Damage
Such information is critical for maximizing
the balance between resource preservation
and visitor experiences.

Characteristic 6. In order to maximize
the effectiveness of the intervention strategy
developed by the research program, testing
would be done in NPS units that represent the
diversity of environments and visitor popula-
tions regulated by the NPS.

Summary

Several recommendations that are useful
to NPS managers can be made based on the
existing noncompliance research. However,
increased knowledge about the control of
noncompliance is critical for the preserva-
tion of NPS resources. The creation of the
National Biclogical Survey creates even
greater opportunities to apply such knowl-
edgeto aresources ona variety of otherpublic
lands. Funding allowing, we at the U/'WA
CPSU hope to continue a leadership role in
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the investigation of visitor noncompliance
and the techniques used to deter it.
Research concerning methods to control
noncompliance should prove to beextremely
cost-effective. Based on the survey results
presented in the preceding article, research
that developed means of deterring just 10%
of cumrent noncompliance in the NPS—a
modest goal—could save over $5,000,000 in
repairs. Distribution of such knowledge to
other public land managers would entail
minimal costsand dramatically increase sav-
ings. Even more important, any reduction in
irreparable damage to natural and cultural
resources yields benefits that are priceless.

Vande Kamp is a research consultant and
Johnson is the Program Leader, Social Science,
at the U/WA CPSU, Seattle. Swearingen is an
Assistant Professor in the Department of Health,
Physical Education and Leisure Studies at the
University of South Alabama, Mobile, AL,

The following publications are avail-
able from the NBS CPSU, AR-10, U/WA,
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Animal Disease Issues In The National Park
System Clarified By Nationwide Survey

By Alonso Aguirre, Edward Starkey, and Donald Hansen

Animal diseases are potentially signifi-
cant management concerns in a number of
units of the National Park System. Some of
these diseases are a threat to human health;
others are of primary concem because of
potential impacts to domestic livestock on
adjacent park lands; and still others may
threaten native wildlife populations.

Therefore, to identify key animal disease
issues, we conducted a nationwide mail sur-
vey of national parks, federal and state agen-
cies, and universities. In addition to wildlife
diseases in national parks, participants were
questioned about the implementation of wild-
life and domestic animal health programs
including treatment, control, and manage-
ment of wildlife diseases (e.g. vaccination,
medication, herd management, quarantine,
and habitat management). Information was
also compiled on the use of pack animals and
pets, livestock grazing in park ecosystems,
and policies and regulations on domestic
animal management within the park. In all,
503 questionnaires were mailed to 179 units
of the NPS and 324 universities, state, and
federal agencies. Overall we obtained a re-
sponse rate of 70 percent.

Sixty-eight percent (94/138) of the na-
tional parks surveyed indicated that at least
one animal disease related issue had been of
concern in the last 10 years. In general, other
agencies’ responses indicated that 29 percent
(57/196) have reported wildlife disease is-
sues in or adjacent to NPS units in their state.
Fish & game agencies were most commonly
involved in wildlife disease research and
management (54%). State departments of
health (42%) reported zoonotic diseases in-
volving wild carnivores and rodents. Sixteen
percent (9/55) of Animal & Plant Health
Inspection Service (APHIS) respondents re-
ported bovine brucellosis as the greatest con-
cern regarding animal disease issues in the
National Park System.

Domestic Livestock Diseases

Serologic studies {13%) demonstrating
the presence and prevalence of domestic
livestock diseases including bluetongue, bo-
vine respiratory syncytial virus, bovine virus
diarrhea, infectious bovine rhinotracheitis,
parainfluenza-3,and vesicular stomatitis were
reported in wapiti, deer, bighorn sheep,
moose, and caribou. Lungworm-pneumonia
complex in bighorn sheep and epizootic
hemorthagic disease in white-tailed deer
were the most important disease issues af-
fecting wild ungulates in national parks.

14

Several cases of hemorrhagic disease in deer
and bighorn sheep were reported based on
clinical signs and lesions; however, no labo-
ratory confirmation was made to differenti-
ate these diseases. Parelaphostrongylosis in
elk and deer, psoroptic scabies in bighom
sheep, leptospirosisindeer, and pseudorabies
in feral pigs apparently represent an increas-
ing threat to native ungulate populations.

Rabies (22%), sylvatic plague (14%), ca-
nine distemper (11%), Lyme disease (9%),
and endoparasites (i.e. heartworm and rac-
coon worm) (9%), were the most common
diseases reported affecting carnivores and
rodents in national parks. Diseases which
may be increasing in zoonotic importance
include trichinosis in wild carnivores; tulare-
mia in rabbits and beavers, and leptospirosis,
giardiasis, and Rocky Mountain spotted fe-
ver in rodents.

Werequested information on animal health
programs including treatment, control, and
management of diseases (e.g. vaccination,
medication, herd management, quarantine,
and habitat managemment). The implementa-
tion of wildlife health programs was reported
by 19/138 (14%) national parks. Treatment
and control of sylvatic plague in small ro-
dents, by dusting burrows and closing visitor
areas, were the most common practices imple-
mented by park personnel. Treatments were
alsoreported for lungworm-pneumonia comn-
plex and psoroptic scabies in bighorn sheep.

We compiled information on the use of
pack animals and pets, livestock grazing in
park ecosystems, and policies and regula-
tions ondomestic animal management within
the park. Thirty-two percent of the parks
surveyed did notallow or report the presence
of pack animals inside their boundaries.
Horses (38%), followed by mules/burros
(10%), llamas (5%), and sled dogs (3%) were
the most common species reported in parks
allowing their use as pack animals. Grazing
occurred adjacent (36%), inside (11%), and
both in and near (13%) national parks. The
species grazing inside or adjacent to NPS
lands were cattle (60%5), horses (21%), sheep
(14%), and other species (5%) including
Hlamas, bison, and goats.

Park Policies For Pets

Dogs, cats, and birds were the most com-
mon pet species allowed to be kept by park
personnel and visitors inside national parks.
Seventy-one percent of parks responding
allowed petson aleash with different degrees
of restriction. For example, pets could enter
the park if confined in a vehicle, kennel, or

restricted to concession areas. Other nation-
al parks allowed pets on a five to 6-foot leash
within 100 feet of the road or shoreline; in
developed areas, pavement, campgrounds or
overlooks; or within one-fourth of a mile of
developed roads, on trails but not in
backcountry, and only during the day. Unre-
strained pets were allowed in 3 percent of
parks (4/138). No pets were allowed to be
kept by visitors or park personnel in 33/138
{24%) NPS units.

Although only 16/138 parks (12%) pro-
vided a copy of guidelines, permit require-
ments, and pet policies; NPS Units generally
apply the Title 36 Code of Federal Regula-
tions and Management Policies. Eleven
parks (8%) expressed their concerns about
free-ranging feral dogs and cats, sled dogs,
and unleashed pets. Contact between feral
animals, pack animals, or pets and wildlife
was reported as frequent, representing an
increasing threat or health risk to native
species. Carnivore species including wolves,
coyotes, foxes, puma, lynx, and bobcat are
vulnerable to infections diseases such as
canine distemper, parvovirus enteritis, and
feline panleukopenia.

Human health issues were reported by 61
percentof parks surveyed (84/138). Several
confirmed cases of Lyme disease in humans
were reported in the following parks: Point
Reyes NS, California from 1987-1990 (3/9
cases); St. Croix and Lower St. Croix NSR,
Minnesota (high prevalence among human
and animal populations; 50 percent of park
staff has been diagnosed and treated since
1987); Cuyahoga Valley NRA, Ohio (three
cases); Crater Lake NP (one case); Delaware
Water GapNRA (onecase)and Valley Forge
NHP, Pennsylvania (two cases); Big South
Fork NRRA and Obed WSR, Tennessee
(confirmed in several park employees and
visitors); Colonial NHP (one case) and George
Washington Memorial Pkwy, Virginia (one
case). Giardiasis was reported only in Rocky
Mountain National Park, Colorado, and
North Cascades NP, Washington, but the
disease isundoubtedly present in other parks.
Human leptospirosis, possibly acquired from
wild pigs, dogs, or cats, was reported in
Hawaii Volcanoes NP (three cases). LaCrosse
encephalitis was reported in St. Croix and
Lower St. Croix NSR, Minnesota and
Cuyahoga NRA, Ohio (one case in 1981).
Relapsing fever was reported in Grand Can-
yon NP, Arizona (six cases since 1990).
Rocky mountain spotted fever was confirmed
in a human fatal case in Cape Cod NS,
Massachusetts in 1990.

Park Science


















NPS Paleontologists Present Papers at GSA Conference

By Joft Safleck

Paleontologists from the NPS and affiliat-
ed universities recently shared 35 papers on
paleontological research in the national parks
as part of the 46th annual Rocky Mountain
Section meeting of the Geological Society of
America. The meeting was held on May 4 at
the Tamarron Resort north of Durange, CO,
where some 60 individuals listened in on
diverse research presentations that spanned
300 million years in 11 national park system
areas. Twenty of the papers, not reviewed
here, focused just on Florissant Fossil Beds
NM and the surrounding area, and were
presented the following day.

Paleontologist and former Petrified Forest
NP Chief of Resource Management Vince
Santucei coordinated the NPS effort and
introduced the sessions. Santucci is deeply
proud of his association with the paleontolo-
gy work going on in the national parks. He
speaks enthusiastically of the vast fossil trea-
sures we protect. “The history of life on
earth,” he says, “is well represented within
the units of the national park system. Around
100 of the 370 plus park areas have signifi-
cant paleontological resources that need our
attention and care.” Pre-cambrian stroma-
tolites in Glacier NP, early sea organisms in
Grand Canyon, dinosaurs in the Colorado
Plateau parks, early mammals at John Day
and Hagerman Fossil Beds NMs, among
others, combine, he asserts, to tell a story of
the evolution of life.

Now on staff at the department of parks
and recreation at Slippery Rock State Uni-
versity, Pennsylvania, and a part-time pro-
fessor of paleontology at the University of
Pittsburgh, Santucci maintains a strong link
with the NPS, currently as a resource man-
agement advisor to Grand Canyon NP.

Before introducing the speakers, Santucci
recounted the contributions made by Ted
Fremd of John Day Fossil Beds and Dan
Chure of Dinosaur NM in the gradual evolu-
tion of the NPS paleontology program. He
explained that just 10 years ago there were
few paleontologists within the Service, and
archeologists often were the only staff with
field excavation experience. When a fossil
issue arose, archeologists were the natural
choice to deal with it, even though their
expertise was cultural sites,

The association between archeologists and
fossils in the NP system may have led to the
incorrect categorization of fossils as cultural
rather than natural resources--an error that
Chure and Fremd managed to correct. Also
a problem then, managers often viewed the
discovery goal of paleontology and the re-
seurce protection goal of the parks as incon-
gruent, and denied research projects.

Since those troublesome early days, NPS
paleontologists have organized their human
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resources, as demonstrated by this sympo-
siumn, and developed a respectable fledgling
fossil research and protection program. Crit-
ical to this transformation has been educat-
ing park managers and staff, as they turn
over, about the role and value of paleontolo-

gy.

Paleontologists began to publish some of
their findings in Park Science and in the
technical report series of the Natural Re-
source Publications Office, They held con-
ferences on fossil resources in 1986 at Dino-
saur NM, in 1988 at Petrified Forest NP, and
two years ago at Fossil Butte NM, to work

The 30-foot long marine reptile know as mosasaurus, investigated by
Gordon Bell, diversified during the Cretaceous period in Big Bend
NP evolving into two groups of mosasauroids. -, .

through the growing pains and to build their
trackrecord. Inthese openexchanges, super-
intendents, researchers, resource managers,
and interpreters, all contributed their percep-
tions ofthe value ofresearchand the need for
fossil protection.

The culmination of this endeavor and a
triumph in Santucci’s mind was the adoption
of NPS-77, the Natural Resource Manage-
ment Guidelines, that includes a brief chap-
ter defining how we manage paleontological
resources and promoting paleontological re-
search.

Santucci also credits Fossil Butte Supt.
David McGinnis for helping legitimize pale-
ontology in the parks by demonstrating the
benefits that can be derived from an integrat-
ed program of paleontological resource man-
agement and research. While the NPS con-
ducts some fossil research, most is done by
outside cooperators in the academic world.
These partners often fund their projects inde-
pendently of the NPS and help us understand
in their published works the significance of
our resources. They and experienced volun-
teers also can help us set up cyclic prospect-
ing and inventorying and monitoring pro-
grams that identify the variety of fossils inan
area, determine the relative importance of
the fossils, and list the threats they face.
Resource managers can then plan excavation
priorities. Increased presence in the field
also helps us protect the resources, and the
information shared aids in interpretation,

Dr. Santucci is pleased with the progress
toward building a foundation for paleontol-
ogy and fossil resource protection in the
parks in the past decade, but he sees this as
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only a beginning. He went to Durango with
colleagues from around the park system to
continue building the program, to share re-
search findings, and to generate further sup-

Many fossil resource parks did not partic-
ipate in the conference, but those that did
demonstrated sophisticated and useful re-
search. Presenters Ted Fremd and Carl
Swisher from John Day Fossil Beds dis-
cussed techniques for reconstructing the col-
lection localities and subsequent dating of
fossils gathered initially with poor locality
information. By studying volcanic deposits
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and other chemical characteristics of the
soils and correlating date findings with the
distribution of fossil species, they hope to
improve their understanding of the time
period when some of the early mammals
unique to the John Day area lived.

Other studies centered on Petrified Forest
NP. Spencer Lucas discussed his bio-stratig-
raphy work on one of the world’s most
significant upper Triassic Camian-Norian
transition-preserving strata. He inventoried
a wealth of fossils including vertebrates,
molluscs, fossil pollens, ostracods, coproli-
tes, tetrapods, logs, and cther plants. Also
interested in the upper Triassic, Tim Demko
used aroad cut to examine closely associated
soil deposits and flora of the Chinle Forma-
tion in order to reconstruct the paleogeogra-
phy of the time. He found that different
fossils, while deposited concurrently, may
indicate differences in landscape features.

William Davis concentrated on plants,
anatomically detailing the preserved repro-
ductive structures seen in plants from the
Late Triassic. Finally, Adrian Huntlooked at
early to late Trassic dinosaur tracks and
fossils in both Petrified Forest NP and Dino-
saur NM to learn of their beginnings and why
they became so successful. He found that the
dinosaurs appear to have evolved in the late
Carnian, therapods in Dinosaur NM became
more common with time, and the
prosauropods began to diversify then,

Reporting on other parks of the Rocky
Mountains, Stephen Hasiotis discussed the
earliest known fossil evidence of burrowing
crayfish at Canyonlands NP, while Jeffrey
Eaton described the complexities of verte-
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brate paleontology of the Cretacecus rocks in
Bryce Canyon NP. James Kirkland detailed
his high resolution stratigraphy of the Mancos
Shale in Mesa Verde NP, a Cretaceous ma-
rine strata rich in fossils. The study was
successful asmuch forits yield of 90 taxa(yet
to be described) as for cooperation with the
park in working through the necessary ar-
cheological clearances along the half-mile
trench.

Pat Jablonski, an active caver at Carlsbad
Caverns NP, described an easy-to-manage
technique for excavating deep cave fossils;
Carol Manganaro detailed her study of fossil
animals found in Graveyard Cave at Wind
Cave NP. Both presenters highlighted the
potential of caves to reveal relationships
among species trapped within them,

Badlands NP researcher William Wall
told of a bio-mechanical change in the jaw
structure of oreodonts in respense to a late
Eocene to Oligocene climate shift that fa-
vored grazers over browsers. Robert Hunt
reported on his research at Agate Fossil Beds
NM, where he excavated the earliest known
(Miocene) carnivore den communities on
record. Discovered in association with fos-
sils of the bear dog animal group, these
chambers measure 10m in length by 2m in
width. To close the full day of sessions,
Gordon Bell reported on his work in Big
Bend NP in dating a fork in the evolutionary
tree of the marine reptiles known as
MONAasaurs.

The symposium demonstrated that good
things can come to parks that integrate pale-
ontology into their programs. Most of the
presentations detailed significant advances
in our understanding of life on earth from
research conducted just within NP units. But
as Santucci commented later, this kind of
gathering is just one component needed to
further paleontology in the parks. Also
important is to develop partnerships with
universities, use volunteers to carry out
projects, train resource protection rangers to
identify fossils at risk, encourage interpreters
to share the stories in the rocks, and motivate
parks to participate in paleontology informa-
tion exchanges.

Those who missed this discussion of pale-
ontology within the parks have another op-
portunity to participate when the fourth con-
ference on fossil resources is held in Colo-
rado Springs this October 31 to November 4.
The conference has broadened its scope to
include fossil resources on all public lands
and the list of cooperators is now made up of
the BLM, USFS, USGS, and the Colorado
State Lands Board, along with the sponsor-
ing Florissant Fossil Beds NM. Contact
Maggie Johnston for further information at
PO Box 185, Florissant, CO 80816; 719/
7483253,

Selleck is the incoming editor of Park Science
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The National Biological Survey-
A Perspective
From the Past

By R. Gerald Wright

The administration of Franklin Roosevelt
was a heady time for those individuals who
believed that the federal government should
play a major role in the socio-economic
affairs of the country. Conservation of the
nation’s natural and cultural resources was
one of those roles. Harold Ickes, the Secre-
tary: of the Interior under this administration,
firmly believed that this goal could best be
accomplished through the creation of a De-
partment of Conservation--an agency that
would include the Forest Service, National
Park Service, Biological Survey, Bureau of
Fisheries, and the Grazing Division.

This concept had at least the tacit approval
if not the strong endorsement of the Presi-
dent. However, because of intense Congres-
sional opposition against moving the Forest
Service outofthe Department of Agriculture,
the creation of this new department was not
realized -- although over the years, the con-
cept has retained its allure and has surfaced
time and again under subsequent adminis-
trations.

In lieu of achieving this larger goal, Ickes
was offered the more modest prize of taking
over the administration of the Bureau of
Biological Survey, which was transferred
from Agriculture to Interior in 1940. The
Biological Survey was an agency withalong
and illustrious history. Originally estab-
lished as the division of Economic Ornithol-
ogy and Marnmalogy in 1885 and headed by
the famous biologist C. Hart Merriam, its
name was changed to the Bureau of Biolog-
ical Surveyin 1905 tobetter reflect Merriam’s
interests . . . that was as the natural history
agency of the government, with much of its
early work being devoted to defining the
geographical distribution of animals and
plants in various regions of the country. In
subsequent years, however, economic and
utilitarian factors exerted an ever greater
influence on the agency and its primary roles
became predator control and the manage-
ment of wildlife refuges and migratory wa-
terfowl.

With the transfer of the Biological Survey
to Interior, Ickes sought to carry out his goal
for a Department of Conservation ona small-
er scale by consolidating all federal research

personnel in the department (primarily wild-
life researchers) in the Biological Survey.
This mvolved the transfer of the wildlife
biologists from the National Park Service
and the Grazing Divisicn, and the biologists
in the Bureau of Fisheries to the Biological
Survey.

This expanded Biological Survey had
many similarities to the present National
Biological Survey. Among them were de-
bates over how well NPS research needs
wouldbe served by biologists thatnow worked
for another agency. Althcugh an “Office of
National Park Wildlife” was established
within the Biological Survey which housed
the transferred NPS biologists, it was, as
Lowell Sumner (one of the transferred biol-
ogists) told me in an interview: “...difficult
to know how to address national park con-
cerns in a bureau whose goals were set by ...
predator control and sport hunting [inter-
ests]).” Also, as today, the number of NPS
biologists transferred to the expanded agen-
cy was small in comparison with the number
of biologists who already were a part of the
existing Biological Survey.

The expanded Biological Survey proved
to be short-lived because, after only a few
months, Ickes decided to merge the Biolog-
ical Survey with the Bureau of Fisheries to
create the Fish and Wildlife Service. So in
1947, seven years after it was established, the
Office of National Park Wildlife, then in the
Fish and Wildlife Service, was abolished and
the scientists in that office were transferred
back to the NPS, where it took many years to
build a credible natural science program.

Wright is a wildlife research scientist and Unit
Leaders of the NPS CPSU at U/ID, Moscow, ID.
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Gap Analysis:
Another Look

By Kathy Jope

The winter 1994 issue of Park Science
camied athought-provoking article by Machlis
et al., which extends the concept of gap
analysis described by Scottetal. (1991,1993)
to its social dimension.

Gap analysis has been advanced as a
means of identifying “unprotected yet criti-
cal areas of biodiversity.” Through gap
analysis, it is posited, we will be able to
protect areas that are crucial to the conserva-
tion of biodiversity.

Such an approach is attractive, since it
presents an objective means of identifying
areas to be protected. However, itis basedon
two fundamental assumptions, which need
to be critically examined. In discussing
them, my intent is not to undermine the
concept of gap analysis, but to encourage
critical thought about it.

The first assumnption of gap analysis is that
a viable population of each rare species can
be contained within the delineated reserve.
This may be possible for resident species, but
itis rore problematic for species that require
widely separate summer and winter range,
not to mention highly migratory species such
as many shorebirds and songbirds. For
species to persistover the long run, provision
must also be made for changing landscapes
and recolonization following disturbance,

Ecosystem Linkages

This leads to the important point that gap
analysis focuses not on ecosystems but on
aggregations of individual species. Aneco-
system is far more than simply an aggrega-
tion of species. The essence of an ecosystem
is the flows and processes, and the interrela-
tionships among the myriad species. It is
critical to recognize that gap analysis is not
amethod that will necessarily conserve eco-
systems. There is no guarantee thatareserve
designed through gap analysis will conserve
the vital linkages and interrelationships of
the intact ecosystem.

The second assumnption in gap analysis is
thatspecies and, presumably, the ecosystems
of which they are part, can be effectively
protected in a reserve. One has only to look
at the results of our efforts to conserve the
integrity of park ecosystems to see that the
validity of this assumption is debatable. Re-
serves designed through gap analysis are a
valuable part of the conservation agenda,
serving valid roles as biological insurance
policies and in their contribution to diversity
ofmanagement. However, reservesalone are
not sufficient to conserve biodiversity if they
are surrounded by a landscape that is hostile
to life,
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In delineating reserves to conserve
biodiversity, gapanalysisaccepts a paradigm
of dualism, a paradigm that considers people
as separate from the natural world, and
human-use areas as separate from reserves.
Human use of resources and land are seen as
incompatible with nature and the conserva-
tion of biodiversity. At its extreme, such a
dualistic approach does not recognize any
substantive link between the well-being of
people and the well-being of the environ-
ment. In its more moderate version, it focus-
es conservation efforts on delineating pre-
serves that will be protected from human
activities that will continue unabated beyond
the preserve boundaries.

Impact or Interaction?

We have too easily accepted the premise
that human activities are inherently destruc-
tive. This is even reflected in our “Environ-
mental Impact Staternents.” In striving to
minimize the impact of human activities, we
imply there will inevitably be some level of
impact. Need this be s0?

As Scott et al. (1993) noted briefly, there
is an alternative paradigm, one that rejects
the dualistic approach and instead views
people as inextricably linked with the earth.
According to this paradigm, wherever we go
we are part of an ecosystemn. In the air we
breathe, in the water we drink, in our inter-
actions with plants, animals, insects, even
soil microorganisms, we are linked with the
ecosystemaround us. We takeresponsibility
for the direct and indirect effects of our
activities, not just in a few reserves, but
everywhere, in everything we do.

This alternative to dualism might be con-
sidered an “ecocsystem” approach. Its fo-
cus is on interrelationships, flows, and pro-
cesses. Consider how our approach would be
different if we consciously recognized our
connectedness--the interrelationships be-
tween ourselves and the ecosystem in which
we live and work.

In discussing the social dimensions of gap
analysis, Machlis et al. {1994) cited “demo-
graphic change” and “monetary wealth and
capital” as two factors that contribute to
impacts onbiodiversity. However, these two
factors do not inherently lead to impacts.
Rather, the impacts stem from the level of
resource consumption that we have consid-
ered acceptable in our society and which
varies with demography and wealth. Sitmni-
larly, industrial activities and land use do not
inherently lead to ecosytstem impacts. It is
the way of living and doing business that
needs to be redesigned.

What Goes Around Comes Around

Viewing people as connected with the
ecosystem, we would look differently at the
effects of our activitiesontheecosystem. We
would not be so accepting of their destruc-
tiveness. It is true that life and death are

fundamental ecosystem processes. But
what other species in an ecosystem de-
stroys not only life, but the very life-giving
potentialof the system? Humansdo, through
release of toxic materials, extinction of spe-
cies, destruction of fertile soil, and many
other actions. Seeing ourselves as members
of the community of life, we would be more
likely to recognize that when we harm the
ecosystem, we harm ourselves. We need to
become more responsible members of our
community.

One way we can do this is to work with,
rather than against, ecosystem processes--to
strive to nurture the ecosystem around us, its
diversity oflife, and its life-giving capability.
Inbusiness there is a growing field known as
industrial ecology. Industrial ecology ex-
plores ways in which industrial processes can
be designed using ecosystems as a model,
Processes in ecosystems tend to occur as
loops and cycles rather than the linear path
from the source to the durnp that character-
izes so many of our industnal processes. In
anecosystern, theby-products of one process
are the raw materials for another, and there
is no such thing as effluent.

How would our operations in national
parks differ if we were to adopt an approach
such as this--if we use ecosystems as our
model, worked with, rather than against,
ecosystem processes, and fostered a sense of
connection between people and the earth?
Consider how we would design visitor cen-
ters, roads, and housing areas if we viewed
people and our infrastructure as a nurturing
component of the ecosystem. Consider how
we would design a facility if, forexample, we
saw ourselves not as using water, but only
borrowingit. Consider how we woulddesign
the visitor experience if a common thread
running through it was to foster our sense of
connection with the world around us.

A Society in Transition?

Adopting such a paradigm is not as unre-
alistic as it may seem. Things change.
Society’s values and behavior change. Our
old way of doing business and the way we
related to the environment simply is not
working anymore, and the results are becom-
ing less and less acceptable. More and more
people, and more and more communities, are
recognizing that there is a different way.
There is a perception that society is entering
atransition, with increased recognitionof the
difference between needs and wants, and
greater willingness to forego immediate grati-
fication in the interest of long-term well-
being,.

The NPS has a choice: We can either
follow along behind society in thesechanges,
or we can move to the forefront as leaders in
environmental stewardship, We can support
a dualistic paradigm that has not been re-

Continued on page 25
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Jim Larson Retires As
PNR Chief Scientist

Jim Larson, who retired May 3, 1994 as
Pacific Northwest Regional Chief Scientist,
is laying down the capably held reins of
responsibility for a life of reading, biking,
contemplating, and generally enjoying the
good things he has had to squeeze into the
cracks of life up till now.

Larson began his Park Service career in
1959 as a ranger in Mount McKinley (now
Denali) NP. He served as park naturalist at
Rocky Mountain and Haleakala NPs. In
1967, Larson joined the Office of Natural
Science Studies under NPS Chief Scientist
RobertLinn in Washington, DC. Sincethen,
he has served as Regional Chief Scientist in
the Southeast, Midwest, Alaska, and Pacific
Northwest Regions. He began his PNR tour
of duty in 1983.

It is the hope of this editor, who also is
retiring, that Jim will continue to read exten-
sively in the science and resource manage-
ment feld, and will share his readings with
new Park Science editor Jeff Sellick, as he
hasdone so generously over somany years to
the benefit of this editor and Information
Crossfile readers.

Larson has been a mainstay of the Park
Science editorial board, holding the post of
chainman continuocusly since the board was
formed in 1983. He will be missed.

* * W

Jope Appointed Acting

Kathy Jope, PNR Chief of Natural Re-
source Management, has been named Acting
Chief Scientist in an interim action and will
carry on the job of developing a working
partnership with the National Biological Sur-
vey as it staffs its new eco-regional office in
Seattle. Shirley Clark will continueas Assis-
tant Regional Chief Scientist.

Meetings of Interest

NATIONAL SYMPOSIUM ON URBAN WILDLIFE at Scaitle-
Bellevue, WA Embassy Suites Hotel; a 2-day local workshop will pre-
cede the national focus on the needs of wildlife, advice for conserva-
tion, and measuring progress toward meeting the needs of both people
and wildlife in metropolitan enviconments. Sponsored by the National
Institute for Urban Wildlife; contact Dr. Lowell W. Adams, NIUW,

GEOLOGIC SOCIETY OF AMERICA, Seattle, WA for program, regis-

Burlington VT, Theme: “Take a Closer Look” — The public and pri-
vate sectors will join experts to find effective ways to make watchable
wildlife work to conserve biodiversity. Contact National Watchable

FOURTH CONFERENCE ON FOSSIL RESOURCES, Colerado
Springs, CO; contact Maggie Johnston, PO Box 185, Florissant, CO

SIXTH NATIONAL INTERAGENCY WILDERNESS CONFER-
ENCE-“The Spirit Lives: Reflections and Visions on the 30th Anni-
versary of the Wilderness Act,” at the Sweeney Convention Center,
Santa Fe, NM; contact Peter Keller, Rm. 3230, NPS—Park Planning;

1994
Oct. 22-26
10921 Trotting Ridge Way, Columbia, MD 21044; (301)596-3311.
Oct. 24-27
tration, and lodging information, call (303)447-2020 or 1-800-472-1988.
Oct 26-29 NATIONAL WATCHABLE WILDLIFE CONFERENCE,
Wildlife Conference, 607 Lincolnway West, Mishawaka, IN 46544,
Oct. 31-Nov. 4
80816: (719)748-3252.
NOV. 14-18
1849 C St. NW, Washington, D.C. 20240.
1995
Apr. 17-21

EIGHTH CONFERENCE ON RESEARCH AND RESOURCE
MANAGEMENT IN PARKS AND ON PUBLIC LANDS, sponsored
by The George Wright Society; Portland, OR. Theme: “Sustainable
Society and Protected Areas—Challenges and Issues for the Perpetua-
tion of Cultural and Natural Resources.” Registration information will
not be available till September 1994, but those interested in attending
should notify at once The George Wright Society, PO Box 65, Hancock,
MI 49930-0065

Parsons Named Director of Wilderness Institute

The Aldo Leopold Wildemess Institute (see Park Science 13:3, p 12) has a new director;
David J. Parsons, formerly NPS Research Scientist at Sequoia/Kings Canyon NPs, The
Institute is located in the Research branch of the USFS but physically situated on the campus
of U/MT at Missoula.

Thenew ventureis designed to bridge the gap between science and management as applied
to the broad concept of wilderness management. It will focus on ecological as well as visitor
impact and social phenomena. “I hope,” Parsons said, “to use the Institute as a forum to
continue my efforts to improve the quality of science available tomanagers and policy makers
in furthering the long-term understanding and protection of wildemness, parks, and other

natural areas.”

The Institute is an interagency effort, with memoranda of understanding among the USFS,
NPS, USFWS, BLM, and NBS.

Gap Analysis continued from page 24
soundingly successful in the past and whose
prognosis for long-term success is dim, or we
can embrace our role as responsible and
respectful members of our diverse ecosys-
temn.
There is no difference betweenyou andthe
Earth. Whenyou learn to read the Earth, you
learn to read yourself. When you heal the
Earth, you heal yourself

Doreen Mahoney
Skagit Systems Cooperative
(Native American Tribal Organization)
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Mihalic, Johnson and

Jope is Chief, Natural Resources, NPS Pacific
Northwest Region, Seattle, WA 98104
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Loope Win 1993
Natural Resources
Awards

The Director’s Natural Resource Awards
for 1993 were presented at the March 22
Regional Directors” Meeting to Dave
Mihalic, Mammoth Cave NP Superinten-
dent; Beth Johnson, Chief of Research and
Resource Planning at Delaware Water Gap
NRA (and 2 new member of the Park
Science editorial board), and Lloyd Loope,
Conservation Biologist at Haleakala NP,
(now with the National Biological Survey).
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Regional Highlights

Pacific Northwest

The Rivers, Trails and Conservation As-
sistance (RTCA) program in the Region is
assisting the Department of Agriculture to
develop USFWS/NPS cooperative partner-
shipprojects with outside groups in four pilot
cities—-Seattle, Atlanta, Chicago, and New
York. RTCA held its first workshop on
February 17—discussion among 50 Seattle
and county (King, Pierce, and Snohomish)
officials, and conservation leaders from all
over the region. Since then, RTCA has
worked with organizing groups to develop
and identify partnership goals and potential
project areas; todefine the organizing frame-
work of the Partnership; to select a full-time
Partnership coordinator, and to set a sched-
uleofimplementation for the rest of the fiscal
year.

Director Kennedy has made a formal com-
mitment of NPS staff through RTCA to the
development of this concept, and the RTCA
staff will continue to participate in its devel-
opment and implementation.

* * &

RTCA and the Soil Conservation Service
are working with the Kalispel Reservaticn in
northeastern Washington for the use and
protection of the Reservation. The Kalispels
are a small tribe interested in habitat restora-
tion and resource management, and in the
development of recreation/interpretive op-
portunities that could gencrate revenue. The
reservation, which possesses significant wild-
life habitat and a rich abundance of water
fowl, mammals, and rare riparian forests, is
located in a scenic but poor part of the state
and hasuntapped resources for tourism. The
plan will provide proposals for resource con-
servationand restoration, interpretation, rec-
rcation, and appropriate economic enter-
prises.

N Kk &K

RTCA is helping the Trust for Public
Lands and the Evergreen Alliance write and
produce the *‘Conservation Toolbox,” a
manual forcommunities touse indeveloping
strategies for acquiring and/or protecting
open space and other significant local, natu-
ral, cultural, or recreational resources. They
are investigating development of ¢lectronic
products to accompany the manual, which
will be available for distribution by Septem-
ber.

k & W
Ruth Anderson attended the annual long
distance trail managers meeting in Tallahas-
sec, FL in February. Strategic planning for
long distance trail management had been
initiated at the last annual meeting in Tuc-
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son, AZ, and the improved focus has become
particularly important in light of various
reorganization plans. Other initiatives dis-
cussed included multi-objective resource
management, GIS, cultural landscape iden-
tification, and urban initiatives.

The Pacific Northwest Region’s proposal
to conduct acultural landscape inventory and
study along the Oregon National Historic
Trail may become a demonstration project
for other Regions.

k & &

Bill Walters and Kathy Jope are working
with the Regional Interagency Executive
Committec toward implementation of the
President’s Forest Plan. Supporting the
Executive Comunittec are 18 working groups
addressing such topics as watershed analy-
sis, watershed restoration, endangered spe-
cies consultation, coordination with other
intergovernmental efforts, adaptive manage-
ment, strategic research planning and coor-
dination, monitoring, and public informa-
tion.

NPS personnel from Crater Lake, Mount
Rairier, North Cascades, Olympic, Redwood,
and the PNR Office, are participating on 14
of the working groups. The Committee has
approved delineation of 12 multi-watershed
*‘provinces’” in the area extending from the
Canadian border to Muir Woods in Califor-
nia.

® & *x

Marsha Davis, geologist in the Regional
Office, met in Menlo Park, CA with re-
searchers fromthe USGS, Washington DNR,
and Oregon State University to discuss the
Cascadia 2000 research program, the results
of which will have significant implications
for all the parks in western Oregon and
Washington.

Beginning in 1994, the USGS, throughiits
Deep Continental Studies Program, will con-
duct geophysical experiments in southwest-
ern Washington to study the geometry of
plate boundaries, their interactions, and the
deformation and mobility in the continental
rocks. Tectonic research can yield informa-
tion about deeper parts of the earth that
cannot be gained by surface geologic map-
ping.

Purpose of the Menlo Park meeting was to
discuss possible locations for an east-west
seismic survey line from offshore to the
eastern margin of the Cascade Range. Part
of the research involves scismic refraction
and wide-angle reflection surveys, The pro-
posed seismic survey will fall betweenMount
Rainier and Mount St. Helens. Exact loca-
tion will be' based upon proximity to geologi-
cal anomalies that would interfere with the

data, accessibility by road, and permitting
approval by WA/DNR.
* & &

In recognition of his contributions to the
university community, Dr. H. Gregory
McDonald, NPS paleontologistat Hagerman
Fossil Beds National Monument, has been
appointed an affiliate faculty member in the
TD/State University department of geology.
Dr. McDonald is developing the monument’s
research programs and fossil resource inven-
tory criteria.

* & *®

PNR Chief of Natural Resources (and
Acting Chief Scientist) Kathy Jope has ac-
cepted an invitation to serve on the Advisory
Board for the Division of Ecosystemn Science
and Conservation in the U/WA College of
Forestry. The advisory board will help devise
the curriculum for the “*Wildlife** and the
*‘Conservation of Wildland Resources’” ma-
jors, as well as address other needs such as
contmuing education and potential opportu-
nities for students to work on natural resource
surveys and other park projects.

* & W

Michael Tollefson, Associate Regional
Director, represented the PNR at the dedica-
tion of the Sterling Munro Trail at North
Cascades NPS Complex on May 28, as part
of the celebration of National Parks Week.
Supt. William F. Paleck, speaking at the
Henry M. Jackson Visitor Center, reminded
guests of the tremendous contributions to
natural resource protection by Senator Jack-
son and his administrative assistant, Munro.
The results of their work, Tollefson told the
assemblage, ‘‘benefited the NPS and all
Americans.”” Among those significant ac-
complishments are the Wilderness Act, the
Redwoods NP Act, the North Cascades NP
Act, and the National Environmental Policy
Act.

Tollefson cited the Service’s primary re-
sponsibility--protection of park resources,
and credited Jackson and Munro for break-
ing important ground in this direction. *‘Ec-
osystem management must be our proactive
style,”” he said. ““We must be committed to
increasing our understanding of how entire
ccosystems interrelate and bow other agen-
ciesand organizations managg their lands so
we can betler protect park resources.’’

Western Region

David M. Graber, Research Scientist at
Sequoia and Kings Canyon NPs, (now with
the National Biological Survey at the Se-
quoia/Kings Canyon NPs Field Station), is
the author of a chapter in Nature and Real-
ity: Critiques of Postmodernism
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Deconstruction, edited by Michael E. Soule
and Gary Lease and published early this year
by Island Press, Washington, DC.

Graber’s chapter is entitled “‘Resolute
Biocentrism: Managing for Wildness in Na-
tional Parks.”’ In seven packed pages, he

examines the concept of **wildness,”” the
attempts t0 perpetuate of native ecosystem
elements and processes, the largely unac-
knowledged landscape alterations that oc-
curred as a result of former aborigine activi-
ties, the on-going alterations that are taking
place in the no-man’s land of it’s-not-my-
job, man, and the biodiversity problems
thereunto pertaining,

In a provocative wind-up, Graber asks
*“What are parks for?”” He doesn’t so much
answer as suggest answers, but he does sug-
gest that ““Whatever the ‘rightness’ or
‘wrongness’ of the civilization we continue
to invent, wild nature and national parks
represent—-however imperfectly and howev-
er dependent upon our continued care—eco-
logical anchors to our own and the planet’s

Alaska Region

The National Park Stewardship Associa-
tion (NPSA) was organized recently to rep-
resent the concerns of NPS resource manage-
ment professionals. Membership is open to
personsinterestedin the application of scien-
tific principles in th¢ monitoring and man-
agement of national park natural resources.

The group provides a forum (meetings and
newsletter—-first edition hasbecn printed) for
the discussion and information exchange of
NPS policies and practices related to the
science of resource management. The news-
letter includes a viewpoint section that offers
pros and cons of controversial issues. Over-
all, the aim is to support lcadership and
fellowship among members.

New of the organization comes from Gary
Vequist, who gives the following address for
copies of the newsletter and membership
information: NPSA; 1902 N. Salem Dr;
Anchorage, AK 99508.

Southeast Region

The regional office has begun a water
resources monitoring program to provide
small parks with a cost-cffective, self-sus-
taining mechanism to acquire and interpret
sound aquatic resources data. The program,
designed and directed by the SER Water
Resources Coordinator, aids in developing
baseline aquatic biological and water quality
information. It also addresses threats to
waler resources.
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The monitoring program at Kennesaw
Mountain Nationa! Battlefield Park in Geor-
gia is the prototype. King’s Mountain Na-
tional Military Park in South Carolina and
Shiloh National Military Park in Tennessee
have instituted similar programs. More
parks will follow as funding becomes avail-
able. A detailed account of this program will
be submitted this year to the Highlights of
Natural Resource Management publication.
For information, contact Brendhan Zubricki
at 404/3314916.

A regional resource management work-
shop was held in April in Chattanooga, TN
and attended by representatives of 22 parks.
Two days of the workshop focused on exotic
vegetation management. Highlights includ-
ed presentations by NBS Research Center
Directors Milton Friend and Robert E.
Stewart, and Asst. Center Director Nick
Fufmicelli, and presentations by U.S. Con-
gress Office of Technology Assessment
Project Director Phyllis Windle andby Randy
Westbrooksof APHIS. Updates were provid-
ed by WASO Wildlife and Vegetation staff
and a field exercise was conducted at
Chickamauga Batlefield, where Bob War-
ren of U/GA provided interim resulis of his
deer research.

Christine Johnson and Lillian McElrath
conducted an overview of the region’s exotic
vegetation. Rob Sutter of The Nature Con-
servancy covered 1&M techniques, and Dav-
id Jones, Doug DeVries, and Tony Pernas
discussed exotic pest plant councils and a
case study. Also covered were various IPM
topics, including fire ants, Africanized bees,
and hantavirus. A computer lab was devoted
to the new WASO resource management
plan software and GIS applications.

* &k &K

Trish Patterson, Program Analyst for the
region’s Natural Resource Management and
Science Office, has been selected for the
Women’s Executive Leadership Program.
This program, for non-supervisory employ-
ees at GS levels 11 and 12, is designed to
prepare participants for future leadership
positions.

*® & &

Recently published reports include:

Hammitt, WE., ME. Patterson, RM.
Chubb, F.M. Noe, and N. Guse. 1994
Slarting a Geographic Information System
(GIS) Database for Blue Ridge Parkway.
NPS/SERBLRI/NRTR-94-01

Publications of interest:

Davis, S.M., and J.C. Ogden (eds). 1994.
““Everglades: The Ecosystem and Its Resto-
ration.” St Lucie Press, Delray Beach, FL.

Mid-Atlantic Region

Under the coordination of Elaine Furbish,
Assateague Island National Seashore (NS)
successfillly conducted two prescribed burns
inMarch 1994, overatotal of 200 acres. The
bum plan and fire management plan were
prepared by Dr. Bill Patterson, UMA_ The
purpose was 1o evaluate the use of fire to
mainiain native dune grass communities.
The protective nature of the dunes has al-
lowed the development of an unnatural shrub
community, which is a desirable habitat for
the exotic sika deer.

x & &

Colonial National Historical Park is com-
pleting work on a Water Resources Manage-
ment Plan and associated GIS map portfolio.
Work is continuing on a groundwater study
of adjacent urban impacts. Three-fourths of
the sampling has been conducted by the
Virginia Institute of Marine Sciences, also a
cooperator on the Plan. Locations of all the
sampling wells are being entered into the
park’s GIS. The park also is cooperating
with the Virginia Department of Natural
Heritage in the preparation of a detailed
monitoring and management plan for RTE
species; and the Virginia State Geologist is
working on a 1:24,000 geological map that
will include the park and be GIS-based.

& ® &

Results froma 1991 time of travel study on
the Delaware River have been published:
“‘Determination of traveltime in the Dela-
ware River, Hancock, New York, to the
Delaware Water Gap by use of a conservative
dye tracer.”” 1994 USGS Water-Resources
Investigations Report 93-4203.

*® & &

An organizational meeting of cooperative
researchers involved in the Hemlock Woolly
Adelgid project was held March 8 at Dela-
ware Water Gap NRA. Preliminary results
from the 1993 season were presented for the
hemlock monitoring program, the small
mammal and amphibian survey, and the fish
population study. Plans for the understory
vegetation study were presented and strate-
gies developed to prevent conflict and over-
lap of simultanecus studies.

*® &k &

Delaware Water Gap NRA staff attended
a Neotropical Migratory Bird Workshop
sponsored by New Jersey. The objective of
the conference was to inform people of na-
tional, regional and state efforts to protect
Neotropical birds and their habitat; and to
developa state (NJ) planto guide protection,
monitoring, research, management, and in-
formation and education programs.

Park Science




- Conservation Biologists Conduct
Study Of Alien Species in Hawaiian Named To Direct NBS
Rainforests

By Robinkiyers and Chrtstine Schonewaid-Cox

We are currently conducting a multi-scale
study of the spread of alien species into the
native rainforests of windward East Maui.
This study involves the National Park Ser-
vice (NPS), National Biological Survey
(NBS), NASA, the Nature Conservancy, and
otherHawaiian agencies. Ourprimary analy-
sis tool willbe ARCINFO geographic infor-
mation system (GIS) software.

We are trying to coordinate our cfforts
withother local, state, and federal agencies to
minimize duplicate e¢fforts and maximize
use of the results. Because our work involves
evolving standards for aerial photography
vegetation classification, inventory and moni-
toring, GIS data analysis, and meta-data
creation, we want to be sure that others
involved in similar work are aware of our
ongoing study. If you have information on
the evolving standards, protocols, and tech-
niques we describe, or if you would like more
information on our research, please contact
us,

Landscape Transformation Factor

The conservation of biological diversity is
an important topic in both resource manage-
ment and research. Recently ecologists have
begun to recognize issues in biological con-
servation as high priority research topics,
including habitat diversity, the conservation
of rare and declining species, natural and
anthropogenic changes in patterns of spe-
cies, and the effect of global and regional
change on biological diversity. The loss of
species, commurities, or entire ecosystems
frequently is the result of human landscape
transformation.

The spread of alien species into native
forests is a concern in most island and conti-
nental systems. However, most attempls to
track and map the spread of alien species
have been conducted at the two extremes of
study scale: (1) local transect analysis, which
is expensive and geographically limited; and
(2) satellite imagery analysis, which is diffi-
cult to interpret and frequently too coarse-
grained to compensate for geographically
restricted transects. This study, for the first
time, provides an integrative approach for
identifying, detecting, and predicting changes
related to alien species spread into native
forests at both scales, integrated and con-
nected by a meso-scale analysis,

Conservation generally takes place at the
landscape or regional level, while ecological
research occurs at the species or community
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level. Our challenge is to integrate the two,
while focusing on a middle ground. Intepra-
tive multi-disciplinary research is the key to
finding practical and biologically defensible
solutions to conservation problems. This
study provides an integrative approach for

1dennfymg,dctncung,andpredlcungchangu
related to alien species spread into native

montane forests—for the first time at both the
micro and macro scales, and integrated and
connected by a meso-scale analysis.

A Crisis Management Tool

Our primary motivation in this effort is
drawn from the crises related to ecosystem
changes caused by the introduction of alien
species. Our long-term goal is to determine
the patierns of alien species spread in such a
way that our methodsofinterpretation can be
used throughout Oceania and the Pacific
Rim. These islands (Polynesia, Micronesia,
Melanesia) are experiencing alien species
invasions with concomitant losses of native
fauna and flora.

This multi-scale interdisciplinary study is
designed with three primary components
(Fig. 1). The Macro-scale Component is a
coarse-grained landscape analysis of geo-
graphic features for the entire watershed; the
Meso-scale Component isa medium-grained
landscape analysis examining current and
historicacnial photographs over timeiniden-
tified focus areas; and the Micro-scale Com-
ponent is a fine-grained field verification of
landscape features conducted in permanent
plots and transects toidentify corresponding
native and alien species assemblages and
indicators of disturbance. Previous research
has suggested that the presence and extent of
alien species are related to disturbance,
whether the result of human land use or
natural evenis.

Our first goal will be to identify the key
factors in this relationship. A gap analysis
(Scottetal. 1993) ofthe macro-scaledata will
be analyzed in the ARCINFO Geographic
Information System, comparing agency land
use policies with changes in the percent of
alien vegetation cover to identify gaps in
protection of native forest.

Our second goal is to identify what land-
scape features and species assemblage infor-
mation can be detected at each scale. Using
a multi-scale approach, we will anatyze the
abilities and limitations of the three compo-
nent scales ofobservation to detect landscape
features and patterns.

Our third and final goal is to determine if
the presence of alien speciesassemblages can

.

H. Ronald Pulliam

H. Ronald Pulliam, whose research speci-
alities are conservation ecology, ecosystem
management, and avian population dynam-
ics, will take over the reins of the newly
emerging National Biological Survey--crea-
ture of Secretary Babbitt’s effort to sharpen
and focus scientific research across the board
at the Department of the Interior. The NBS
mission is to gather, analyze, and dissemi-
nate biological information helpful for good
stewardship of natural resources.

A native of Miami Beach, FL, Pulliam
received his formal training at U/GA (B.S.,
1968), Duke University (Ph.D., 1970), and

ral studies at the University of Chi-
cago (1070-71).

Most recently, he was director and profes-
sor at the U/GA Institute of Ecology (1987-
1994). Under his leadership, the Institute
exparkled from its research mission to a
school at the University, offering a full grad-
uate and undergraduate curriculum. His
recent research focus has been on predicting
the impact of land use changes on animal
population trends.

Pulliam was highly recommended for the
appointment to the NBS post by the National
Academy of Sciences, which at the request of
Secretary Babbitt conducted a nationwide
search for qualified candidates. The Acad-
emy recently recommended the nomination
of the carrent director for the U_S. Geological
Survey, Dr. Gordon Eaton.

Babbitt noted that ““We want Americans
everywhere to understand and learn more
about the health of our nation’s resources.
The NBSisatool that will make science more
accessible to the public.”

Eugene Hester, who guided the NBS
through itsformation period, will continue at
NBS as deputy director.

be detected by specific dominant canopy
classes and landscape features using aerial
photography and/or remote sensing.

Mpyers is a PhD candidate in the Graduate
Group in Ecology at U/CA Davis, and a cooper-
ative education research scientist trainee in the
Ecosystern Science and Technology Branch of
the NASA Ames Research Center, Moffett Field,
CA. Her dissertation research in East Maui is
being conducted with interagency cooperation
at the NBS/CSU at Davis. Schonewald-Caxisa
research scientist with the NBS/CSU and adjunct
professor at U/CA Davis.
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Information Crossfile

A productive and easy method to discover
what animal species are present in a particu-
lar parcel of managed land is the conduct of
regular road kill surveys. This method is
described in Resource Management Notes,
Vol. 6 No. 2 p. 4, the Newsletter published by
the FL DNRin Tallahassee. Asaresultofthis
practice, six ‘‘new’’ species have been added
to the Guana River Stte Park’s vertebrate list.

Systematic collection of these data can be
made during routine patrols of park staff in
performance of their regular duties. An
impressive vertebrate list can be accumulat-
ed in this way in a cost effective manner. Bert
Charest, the state park’s biologist, points out
that rare and highly secretive species can
often be added to park lists via road kill
surveys.

" A N

On April 21, 1994, Director Kennedy’s
Bulletin Board contained a memorandum to
all NPS employees regarding strategic plan-
ning for the Service. Sections on *“‘Creating
Our Future,”” ““Our Changing Circum-
stances,”” and “*Our Symbiotic Roles,”” were
followedby *“The TenMost Important Things
We Can Do.”’ Separate sections on these 10
were headed: (1) Lead through exemplary
park resource management, (2) Achieve
sustainability in park operations and devel-
opment; (3) Ensure that the NP System
reflects our shared national heritage and use
the System to help people forge emotional,
intellectual, and recreational ties with that
heritage; (4) Develop and support heritage
education; (5) Move toward ecosystem man-
agement, (6) Reorient assistance programs
to focus on conservation of entire landscapes
and critical open space; (7) Develop NPS
leadership; (8) Invest in employeses; (9) Cre-
ate management structure and systems that
place organizational resources as close as
possible to the sources of value and enhance
acoountability for results; and (10) Pursue
maximum public benefit through partner-
ships and other forms of entrepreneurial
management.

* % &

Craig Shafer, author of Nature Reserves:
Isiand Theory and Conservation FPractice,
has written an invited chapter entitled “‘Be-
yond Park Boundaries’ for a forthcoming
book, Landscape Planning and Ecological
Networks, tobe published in 1994 by Elsevier.
Focus of the book is on reversing the negative
effects of habitat fragmentation.

1 ¥ &

R. Gerald Wright, NPS Research Biolo-
gist, isone of three authors of anarticle, ““An
Ecological Evaluation of Proposed New Con-
servation Areas in Idaho: Evaluating Pro-

30

posed Idaho National Parks,” appearing in
Conservation Biology, Vol. 8, No. 1,pp207-
216. The article deals with four areas that
havebeen proposed by various interest groups
as national parks. The four average 220,000
ha and contain important biological, scenic,
recreational, and geological resources, but
the biological resources that would be pro-
tected have received little consideration.
Using the USFWS Gap analysis project da-
tabases, the authors evaluated the vegetation
types contained in each proposal and found
the proposals wanting in this regard.
‘“‘However,”’ their abstract slates, ““the
protection provided by each proposal could
beenhanced ... withthe addition of relatively
few hectares...Although national parks
throughout the world play an important role
in the conservation of biodiversity, this at-
tribute is often accidental, and as our analysis
showed, more attention needs to be devoted
to biological data in the selection and design

of new parks.”’
& & *n

An ecological thriller in the making is the
once-abandoned and now about-to-be-revived
effort to combat Solenopsis invicta, the Ar-
gentine fire ant accidentally introduced into
the U.S. in the early '40s, and seriously
threatening insect biodiversity in its seem-
ingly inexorable spread.

Theunfinished story is outlined by Charles
C. Mann in the March 18, 1994 issue of
Science (pp 1560-61). The anis, which
began as territorial “‘monogynes,” have de-
veloped a “‘polygyne™ form that creates
interconnected ““super-colonies’” with scores
of egg-laying queens. Today they dominate
in Texasand may be ready tospread through-
out the South...their polygyne form repre-
sents **a kind of sheet of fire ants through the
earth,”’ according to David F. Williams of
the Medical and Veterinary Entomology Re-
search Lab at the USDA Agricultural Re-
search Service in Gainesville, FL. In one
research area studied, the number of other
ant speciesfell by 70 percent after the fire ant
invasion; the number of arthropod
species—insects, spiders, ticks, etc., dropped
by 40 percent.

Alate 1950s attempt to eliminatethe pests,
using World War 11 bombers and the poison
mirex, only helped spread the fire ants rather
than controlling them, and the effort was
abandoned afier 1960. However, recent
reports that they are actually damaging the
environment has given rise to plans for a
“‘rejuvenated’’ program...one that will not
resemble the mirex orgies of the past, but
instead will be **a three-legged stool:™ occa-

sional use of mirex, educational efforts, and
biological control.

Three organisms are being studied—for
efficacy and for their effects on non-targeted
species. The three most likely candidates for
“‘hero’” in this epic are a protozoan parasite,
Thelohania solenopsae, knownin Argentina
to kill as many as 2/3 of the S. invicta in a
colomy; a phorid fly in the genus Pseudateon,
that preys exclusively on fire ants; and
Solenopsis daugerri, a parasitic ant. Because
of its ability to mimic the queen’s phero-
mones, the parasitic ant hornswoggles worker
antsinto feedingit, rather than thequeen they
are supposed to be guarding—thus allowing
the parasites to ‘‘yoke’’ the queen, who
starves to death in full view of the workers
who serve her.

Williams says controlling fire ants ny be
necessary to avert a small-scale catastrophe
for insect biodiversity in the South.

h ok &

The Desert’s Past: A Natural Prehistory of
the Great Basin, by Donald K. Grayson
(Smithsonian Institution Press, Washing-
ton, DC, 1993, 356 pp, $44.95) is reviewed
in the March 18, 1994 issue of Science by
David P. Adam of the USGS, Menlo Park,
CA. He notes that the book provides a useful
overview of the insights gained through analy-
sis of packrat middensand accelerator-mass-
spectrometer radiocarbon dating over the
past two decades. The remarkably late ap-
pearance of single-leaf pinon pineduring the
Holocene, for example, now isunderstood far
better than it was only a few decades ago.
This book brings together the results of a
wide variety of investigations in archeology,
geology, paleohydrology, climatology, me-
teorclogy, biogeography, dendrochronology,
and history ‘ ‘tocreate an engrossing descrip-
tion of the region’s changing environment
during the past 25,000 years.”

* % W

Desperate measures to control the rabbits
and foxes introduced to the island of Austra-
lia in the mid-1800s are being considered by
the Cooperative Research Centre for Bio-
logical Control of Verebrale Pest Popula-
tions (a government and university consor-
tium), and a chorus of rising concern is
greeting the proposal.

Described by Virginia Morell in the Au-
gust 1993 issue of Science (pp 6834), the
plan is to release genetically redesigned vi-
ruses that will sterilize most foxes and rabbits
by tricking the females’ immune sysienis
into attacking male sperm.

Mark Bradley, a reproductive immunolo-
gist and project leader of the fox program,
admits that ““No country has ever tried to
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manage a pest species on this scale or in this
way before. It raises questions across disci-
plines, from virology to immunology to the
animals’ social behavior and ecology.” Yet
it could, if successful and safe, provide a
model for wiping out pests in other fragile,
threatened habitats such as Hawaii and New
Zealand

During the 110 years of failed control
attempts, foxes and rabbits have been impli-
cated in the extinction 20 species of local
marsupials.

& &k &

Run, do not walk, to find the April 1994
issue of BioScence (Vol. 4, No. 4). No
pages are cited, because the entire issue is
jam-packed with articles of interest to NPS
scientists and resource managers. Five Spe-
cial Section articles deal with Hurricane
Andrew and its impact on the Everglades:
“Hurricane Andrew’” by Stuart L. Pimm,
Gary E. Davis, et al, assesses damage and
considers long-term consequences to well-
studied ecosystems; ‘‘Hurricane Andrew’s
Effects on Marine Resources’ by James T.
Tilmant, Richard W. Curry, Ronald Jones, et
al, describes the small underwater impact
that contrasts sharply with the destruction in
mangrove and upland-forest communities;
““Hurricane Impact on Uplands and Fresh-
water Swamp Forest” by Lloyd Loope,
Michael Duever, Alan Herndon, et al, treats
large trecs and epiphytes, which sustained
the greatest hurricane damage; **Hurricane
Andrew’s Impact on Freshwater Resources’”
by Charles T. Roman, Nicholas G. Aumen,
Joel C. Trexler, etal, finds that water quality-
-so important to defining the Everglades’
unique ecological composition—appears 10
have been little affected; *‘Mangroves, Hur-
ricanes, and Lightning Strikes™ by Thomas
J. Smith M, Michael B. Robblee, Harold R.
Wanless, and Thomas W.Doyle, isan assess-
ment of Hurrican Andrew thal suggests an
interaction across two differing scales of
disturbance.

Inthe same issue, Jeffrey P. Cohn’s *“ Sala-
manders slip-sliding away or too surrepti-
tious to count?’’ is an overview of the scien-
tific debate reganding salamander numbers,
He notes that Interior Secretary Babbitt an-
nounced last November that the USFWS and
Intermational Paper had agreed to conserve
4,500 acres of company-owned timberland
in Alabama for the Red Hills
salamander. . listed as threatened in 1976,

Also in this excellent issue is a piece by
Raymond E. Grizzle titled “*Thinking of
Biology: Environmentalism should include
human ecological needs.”” Grizzle’s “*refer-
ences’’ amounts to a literature review of the

Summer 1994

Dinosaur Blood: Warm or Coid?

The paleontological debate over
ectothermy vs. endothermy among the
dinosaurs continues 1o rage within the
scientific arena, hotter than the hotiest
blood proposed by the most ardent endo-
thermy advocates. For an entertaining
recap of the battle thus far, see Richard
Monastersky’s piece in Science News,
May 14, 1994, pp.312-313.

Monastersky outlines the history of the
debate, quotes the scientists whose names
recall the various twists and turns in the
cvidentiary arguments, and brings us up
to date with the recent work by Anusuya
Chinsamy of U/PA, who compared the
bones of young and old animals from a
single species. Her reconstruction of how
dinosaurs grew has yielded ““a confusing
array of results,’” arising from analyses of
the cross sections of femurs from the
dinosaur type called Syntarsus. She found
growth rings, usually indicating tempo-
rary stops in bone-building and seeming
to link the animal with ectotherms (cold-
blooded animals that tend 1o become dor-
mant in difficult seasons such as winter-
time).

But Chinsamyalso found evidence that
this small predatory dinosaur stopped
growing when it reached adult-
hood—typical of endotherms and not of
ectotherms. In addition, the Synfarsus
bone showed rapid growth, another char-
acteristic of endotherms.

subject, citing 37 sources including former
NPS scientist 8P, Bratton, Grizzle posits
that lack of explicitinclusion ofhuman needs
in the formulation of environmental protec-
tion programs has created problems that are
insurmountable at the level of what he terms
““the basic world view.”” Striking a now
familiar note of “‘transcendence’ above the
current level of struggle, he concludes: ““En-
vironmentalism must be expanded to explic-
itly address human needs.””

® * W

A dismal record of success in attempts to
reintroduce endangered plants (in *“mitiga-
tion’’ efforts) asan easy option inthe political
and fegal frameworks of conservation is
exposed inan article by William H. Allenin
the February 1994 issue of BioScience (pp
65-68), Translocation, often in order to
allow a development years in the planning
*‘to reconcile the long-term realities of ecol-
ogy with the short-term imperatives of the

Into this muddy picture has leapt John
Ruben, Oregon State University professor
of zoology. Ruben contends that the focus
hasbeen all wrong—that paleontologists,
instead of examining slices of femur,
should have been looking up a dinosaur’s
nos¢. Endothermicanimalshavea special
set of nasal bones directly related to their
metabolism, called maxilloturbinals--
bones that form thin, folded sheets inside
the nasal passages of birds and mammals
and prevent warm-blooded, fast-moving
animals from losing too much moisture.

The maxilloturbinals work as a humid-
ifier-dehumidifier system. Willem J.
Hillenius, a former student of Ruben’s,
has traced the evolution of endothermy in
mammals by searching for maxillo-
turbinals or the interal ridges 1o which
they attached. His findings support the
idea that endothermy evolved because it
enhanced an animal’s ability to maintain
strenuous activity, and he suggests that
this is the most promising avenue lo
pursuc indetermining whether dinosaurs
had a fast metabolism.

Ruben points out that some modern
ectotherms can grow and move rapidly,
but they lack the endurance of mammals
and birds. “‘I think in the end,”” Ruben
said, *“we’re going to find that dinosaurs
were probably fairly typical ectotherms,
metabolically, but that doeat doesn’t mean
they were sluggish or uninteresting.”’

economic bottom line’’) is the most dramatic
of the reintroduction techniques ““and the
one where success is the most
uncertain—especially for species that are
rare or restricted to rare habitats.”

Instead of being treated as something we
know how to do with a high degree of
confidence, ‘‘mitigation’’ by this means is
*‘surrounded by uncertainty and partial suc-
cess at best and failure more frequently,”
according to a quote from Don Falk, execu-
tive director of the Society for Ecological
Restoration based in Madison, W1 ““Atits
worst,”” Falk says, ‘‘mitigation can be a
charade, a fairy tale.”” Headds: *“ At its best,
it is a healing art of ecology...the art of the
possible. ™’

* & &

*“ A Conoeptual Model of Arid Rangeland
Degradation’ by Suzanne J. Milton, W.
Richard J.Dean, et al in the February 1994

Continued on back cover
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issue of BioScience details the escalating
cost of declining productivity. A four-step
model of degradation is presented and ana-
lyzed against data from all levels of the arid
ecosystems. Shifts in vegetation compositio
have been conceptualized to occur either in
predictable sequences or unpredictably in
response to stochastic events. As degrada-
tion progresses, cach step may lead to a
number of states, and within each state var-
ious cyclic successions may occur. At every
descending step of rangeland degradation,
restoration becomes more costly in terms of
loss of secondary productivity and expendi-
ture of energy.

Theauthorsconclude that *“Unless range-
lands are maintained at the step-one condi-
tion by livestock reduction in dry years,
productivity will be irreparably lost because
further degradation involving changes in
secondary productivity, fauna, and soil be-
come too costly to reverse inan overpopulat-
ed, resource-starved world.”™

R & ®

Two more articles in the February 1994
BioScience that are of interest to certain
resource managers are ‘‘Forest Gaps and
Isolated Savanna Trees” by A. Joy Belsky
and Charles D. Canham, and **Coevolution
of Agroecosystemsand Weed Management™’
by CM Ghersa, ML Roush, S.R.

¥ G.P.O. 590-BRY

Radosevich, and S.M. Cordray. The former,
an application of patch dynamics in two
ecosystems, concludes that discontinuities
alter both themicroclimate and the availabil-
ity of resources crucial to component species.
Thelatter maintains that weed-management
practices have become closely linked to so-
cial and economic, rather than biological,
factors. The key proposed by the authors to
finding a way out of the resulting dilemma,
lies in minimizing the use of energy and
maximizing the use of information,

In both cases, the references cited amount
to a virtual survey of the literature.

To meet the need for a pocket-sized field
reference for the wetland plant list, Resource
Management Group, Inc., has published the
most recent version of the National List of
Scientific Plant Names for Regions 1, 2, 3,
9,and 10. Region 1isME,NH, VT,MA, CY,
RI, WV, KY,NY,PA NJ,MD,DE, VA,and
OH; Region 2 is NC, SC, GA, FL, TN, AL,
MS, LA, and AR; Region 3 (which currently
is sold out) is M1, IN, IL, MO, IO, WL, and
MN; Region 9 is WA, OR, 1D, western MT
and western WY; Region 10 is CA.

The books, which are $15 each plus ship-
ping and handling, can be ordered from
Resource Management Group, Inc., PO Box
487, Grand Haven, MI 49417-0487.
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