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In this issue, we focus on change.,

Science in the National Park Systemn and Service has been an evolving entity, shifting with
the currents of the surrounding systermn within which it was embedded. There are two sayings
that have pertinent currency within the General Systems Theory crowd: (1) a system self-
designs, and (2) no system can understand itself.

These tworules of general systems theory help explain the position in which NPS scientific
research, application, and interpretation find themselves today. The best of intentions, a host
of well-educated, well-meaning personnel grappling with fragments of an ever-growing
mountain of resource problems, led to a dawning recognition in the larger “system”
surrounding the Park System that something different had to be done.

Beginning on page 1 of this issue, Michael Soukup and Robert Doren present an example
of how informed resource specialists, in one of the National Park System’s most threatened
parks, have been attempting to solve the formidable problems of one park—a park that is
inextricably linked with other parks in the region and with other management agencies.

Paired with this presentation is an article by Associate Director Gene Hester, describing
what Stephen Jay Gould would probably call “punctuated equilibrium” in the evolution of
science in the National Parks. In effect, the sudden shift from “park biology” to a National
Biological Survey, as an approach to solving our growing biological resource dilemmas,’is
an indication of a system that was struggling valiantly to “understand itself'’ but that needed
an outside look, and push, in order to make the evolutionary leap to the next level of self-
design.

The new NBS will not completely understand itself, and it will self-design. But outofthis
larger, more inclusive approach to biclogical resource problems that no longer can be
contained or solved within the National Park System alone, will come greater ability to “see
the problems, and better-armed ways of dealing with them.

Or so we all hope and pray!
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Dare to Save the Everglades

Editor’s Note: The following piece is excerpted from an article by Nathaniel P. Reed,
Jormer assistant secretary of the Department of the Interior, veteran of 35 years working on
Everglades problems, adviser to two Florida governors, and now a member of the South
Florida Water Management District. It was carriedin the Feb. 21, 1993 edition of the Miami

Herald.

Last year—the year of great hope for the
Everglades—-may yet rank as the Year of
Great Frustration, due to the gap between our
grand promises and our minuscule accom-
plishments.

The National Park Service and the envi-
ronmental community consistently rank Ev-
erglades NP as the most threatened of all our
nation’s parks. The Miami Herald has well
reported the increasing sea-grass die-offs
and algal blooms in Florida Bay. The visible
problems have compounded quickly and the
repercussions are now widespread.

That water is the heart of the problem is
universally recognized. Water (lows to the
Everglades and Florida Bay have been dra-
matically modified by man. Water of the
wrong quality now arrives at the wrong times
and in the wrong amounts.

In 1992, with great fanfare, numerous
agencies —the South Floirda Water Manage-
ment District, the U.S. Army Corps of Engi-
neers, the National Park Service—ali made
commitments to move forward aggressively
with Everglades Park restoration efforts.

So what happened? The water manage-
ment district, with great publicity, installed a
temporary pump capable of moving an addi-
tional 100 cubic feet per second of water into
the water-starved Taylor Slough and has
proposed to “test” it for the next two years.
This additional water is generally recog-
nized by resource managers as wholly inad-
equate and a rather meaningless “test.”” The
action also delays addressing the complex
issues of delivering larger amounts of water
while lessening potential adverse impacts
upon competing users of the flood-control
system.

In 1987, the water management district
initiated a similar experimental two-year
water delivery program from the Tamiam:
Trail gates into Everglades NP. Six years
later, that “experiment” is just routinely
extended with no effort to analyze the results
and modify the program accordingly.

The NPS has been repeatedly asked to
define the water needs of the park so that
water managers can evaluate options to pro-
vide it. Thas critical work was again prom-
ised in 1992, but still remains uncompleted.
The Corps of Engineers must stop statling,
stop equivocating, stop endless studying.
The fate of the entire Everglades system -
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from the Kissimmee River Restoration, to
Lake Okeechobee’s mandated water-level
schedules, to the water delivery systems to
the Shark River and Taylor Slough—mustbe
their “priority,” not a difficult stepchild that
needs another round of study and restudy.

The prevailing reasons given for govern-
ment inaction are “the federal pollution
lawsuit,” insufficient funding, or Hurricane
Andrew. The real reason is a lack of coordi-
nation, cooperation, and priorities.

Why haven’t we accomplished anything
significant? It’s not lack of knowledge —we
are indeed studying the Everglades to its
death.

Perhaps the greatest problem is that the
current bureaucratic process now effectively
stifles government action. Restoration ef-
forts have stalled for three reasons:

* Thereis no agreement on what “resto-
ration” means. Whatlevel of recoveryand/
or protection are we trying to achieve in the
Everglades? The goals range from meeting
the needs of a single species to the undefined
needs of “the ecosystem.” There is no
consensus regarding what parts we are trying
to protect and what parts must also serve
other public needs.

* There is no clear game plan to get
there, Each agency is pursuing some part of
the puzzle and frequently using the failure of
a sister agency to move forward as an excuse
to further delay its own efforts. We lack
measurable milestones, deadlines, and re-
sponsibilities to move forward.

* There is no leadership to ensure that
all the important players work together
with a sense of urgency. There bas clearly
been no strong leadership or vision among
the resource managers with responsibilities
in the Everglades arena.

I believe 1t 15 well past time for a new
approach-one built upon communication,
cooperation, leadership, and “dare.” It also
is time to focus pubiic attention squarely on
the performance of the key players inachiey-
ing the goal they all profess to share.

As a first step, all the agencies need to
form a high-level task team to define the
restoration goal. Tabhor forming yetanother
Everglades team, but the participants seem
in such wide disarray that the only restarting
point seems to be to lock them in one room
and give them a collective shake! The team

must have a fixed time frame-say, a short 45
days—to redefine the collective goals and
define their respective obligations. The new
secretary of the Interior, Bruce Babbitt, must
intervene directly if necessary, to end
longstanding conflicts between components
of his agencies to produce a unified ap-
proach.

The new administration must also commit
to promptly resolve conflicts between agen-
cies such as Interior and the Corps of Engi-
neers. Gov. Lawton Chiles must ensure that
involved state apencies participate actively
and constructively. The product must be a
clear, concise plan for all agencies that the
public can understand and track.

(Tn a discussion of “the Frog Pond” and
“Rocky Glades,” two properties within the
historic eastern Everglades' watershed
where comipeting interests have kept massive
quantities of water from Tavior Slough and
eventually from Florida Bay, Reed suggests
that old conflicts muist be settled and funda-
mental errors of public policy reversed.)

Florida Bay has too little patience left! We
must take serious strides, not just shuffle our
feetifwewishtosave the Everglades/Florida
Bay system. Bureaucrats too content to just
step in place and deliver speeches at conven-
tions should not be tolerated any longer.
They should be held to standards of produc-
tivity and accountability.

The moment 15 opporiune—we have in-
formed. committed leadership in Gov. Chil-
es. The U.S. Department of the interior, at
last, has a knowledgeable, dedicated conser-
vationist as secretary and the backing of an
administration supportive of natural resource
protection. I'would challenge these resource
managers to immediately define the key
components of an eflective plan for Ever-
glades restoration. 1 would further challenge
the Everglades Coalition to assertively and
mmpartially chart their progress.

At presstime

June 14, 1993 — Interior Secretary
Bruce Babbitt announced that NPS
Associate Director Gene Hester has
been assigned to a fulltime acting de-
tail until October 1 as Special Assis-
tant to the Assistant Secretary for Fish
and Wildlife and Parks, heading up
the effortto create the National Biolog-
ical Survey. In the interim, Dennis
Fenn is assuming Hester's duties, act-
ing as Associate Director for Natural
Resources.







fortsexpand. These functions areadequately
covered in the current structure for the fore-
seeable future.

Research Director’s Duties

The Research Director position will re-
main substantialiy encumbered as Technical
Coordinator for the federal agencies while
the Everglades Water Quality issues move
from the federal courts to the State Adminis-
trative Hearing Process, or mediation. Addi-
tional duties also will fall to the Research
Director’s position as the NPS designee to
the Technical Oversight Committee (TOC)
established as part of the recent Settlement
Agreement with the State of Florida, This
Committee oftechnical representatives from
five agencies will design all water quality
monitoring and research programs in
Loxahatchee National Wildlife Refuge, Ev-
erglades NP, and Water Conservation Areas
2and 3, as required by the Settlement Agree-
ment.

Extensive research programs to define
numerically the state’s Class i[I water quality
standard, which protects the Everglades from
nutrient induced imbalances in fauna and
flora, also are required. The TOC will have
responsibility to evaluateresource trendsand
certify compliance with water quality stan-
dards, at least unttl the year 2002 —all of this
in a public workshop format. Moreover, the
TOC also has the unique opporlunity to

coordinate the feder*al and state research
programs for all of South Florida, for the first
time; a joint, cooperative approach would
vastly improve the long-term chances of the
Everglades.

Assistant Research Director
Position Needed

The existing workload, added to the addi-
tional time required to address these other
long-term issues, has developed into a need
for an Assistant Research Director position.
This position, redescribed from the former
Wildlife Program manager position, directs
all operations and support functions and
assists the Research Director in setting pol-
icies and priorities for the SFRC.

Each new Program now depends to a
significant degree on the successful perfor-
mance of the others. Researchers supportthe
1&M effort because their models depend cn
the right data collected correcly; the 1&M
personnel have a stake in working with the
researchers to publish trend analyses and
othercharacteristics ofthe system stemming
from their data.

Everyone is dependent on the data man-
agement group tomake the database accessi-
ble and useful. All the other groups rely on
the Resource Management scientists to deal
with issues at agency forums, etc., and the
resource management groupuses outpui from
all three other groups, identifies research
needs through the resource management
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plan update process, and provides feedback
on how the combined efforls are doing in
successfully addressing the main objective:
supporting the Everglades ecosystem with
timely and accurate information.

The new structure reflects the functional
inter-relationships plus administrative sup-
porl capability. The missing ingredient is
simply enough base funding to fill our per-
manent positions.

There is strong intermal support and en-
thusiasm for this change, and this vear the
process of inter-program presentations and
budget critique worked well. As with any
organizational structure, it will succeed or
fail on the performance and cooperation of
those involved. We hope this approach will
contribute to the Center’s effectiveness in
determining the future of the Everglades.

Souwkup, Director of the South Florida Research
Center, is on detail for one vear to the CPSU at
Florida International University in Miami; Doren
is Assistant Research Director of the SFRC.
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National Biological Survey: A Progress Report

By Eugene Hester
Associate Direclor for Natural Resources

Only a few months ago, the National
Biological Survey (NBS)wasonly a concept
andacommitment by Secretary Babbitt soon
after his arrival as Intenior Secretary. Much
has happened in those few months and this
new bureau is now a formal part of the
Administration’s FY 1994 budget proposal.
Itis scheduled to be a functioning new bureau
by October 1.

I think of this proposal as entering its third
phase. Phase one was a bold new concept,
clearly and force fully presented by the Secre-
tary. He explained the need for a non-
advocacy scientific biological sciences bu-
reau and his vision for creating it. He
reasoned that it could provide more and
better data, understand the functioning of
ecosystems, and enable managers to recog-
nize ecosystems in trouble before the elev-
enth hour crises (ecological train wrecks)
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caused by the listing of endangered species
and the attendant protective mechanisms
required by the Endangered Species Act,

The second phase was the development of
the FY 1994 budget by determining which
paris of the nine existing Interior bureaus
should be moved to the new bureau. This
included FY 1993 base funding and new FY
1994 funds already proposed by each bureau.
A task force of people drawn from several
bureaus was given the responsibility. Basi-
cally, the research, inventory and monitor-
ing, and information transfer capabilities
within existing bureaus were closely exam-
ined for transfer, since these are to be the
main responsibilities of the new National
Biological Survey.

The evolution of this concept involved the
development of a Science Council and a
Policy Board. The Science Council will be
made up of representatives from other Feder-
al agencies, state agencies, professional soci-
eties and non govemmental non-profit and
research organizations. 1t will assist in

improving coordination with entities outside
of Interior and will offer suggestions about
science trends and needs for the NBS,

The Policy Board will consist of senior
representatives from all Intenor bureaus. It
will offer guidance to identify priorities for
the NBS, so that it can produce data useful to
resource Mmanagers.

Wehave now entered the third phase. This
involves interaction with the existing bu-
reaus as organizational units, not just task
force members. It also involves interacting
with Congress to approve the budget and
with authonizing legislation which will be
needed for a few specific items now in the
Fish and Wildlife Service.

italsowillinvolvedevelopmentof specific
mechanisms by which the objectives will be
accoinplished. Thse details willbe necessary
in order for people to understand organiza-
tional, supervisory, budgeting,and other as-
pects of how the work will get done. It will
provide specifics to further develop the NBS
from a concept to a functioning bureau by
October 1, 1593,
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Action vs. Rhetoric:
Resource Management at the Crossroads

At the 1992 Ranger Rendezvous in Spo-
kane, WA, I conducted two workshops titled
“Action vs. Rhetoric: NPS Resource Man-
agement at the Crossroads” for a total of
about 40 people. The intent of the sessions
was to discuss and capture the attendees’
feelings about the relationship between re-
search, resource management, and park
management, and to record recommenda-
tions for improving that relationship. This is
areport from those workshops. 1 began each
session with a talk that is summarized below.
Following the summary is the input from
those attending the workshops.

Presentation Summary

Now we have the final Vail Agendatoadd
to our bookshelf of reports eon the “state™ of
the National Park System and Service. The
Vail Agenda certainly s not the first such
report, nor will it be the last; however it
makes many excellent observations and rec-
ommendations. But what will it take to tum
this rhetoric into action? Qut there in the
parks, on the front lines of resource conser-
vation, protection, management, and under-
standing—how will this and other reperts be
eonverted intesomething that will truly make
a difference in our jobs and in the future of
park resources?

Picture yourself here:

Y ou are the Superintendent of Big Moun-
tains National Park, located in the wild west.
You've gotasolid staff, vast natural resourc-
es,acouple ofhorses for those frequent forays
out to scenic backcountry cabins, a quality
concessiconaire, and a steady flow of happy
campers, The sunsets are great, the air ¢lean,
and other than a meager budget, some run-
down Mission 66 heusing and a few person-
nel problems, everything is just the way you
want it.

Monday morning: By noon the sh.. has
hit the fan.

* A local county commissioner, objecting
to your policy of protecting the natural flow
ofthe Big River, hasenlisted the Army Corps
of Engineers to dredge and realign the river
channel. They are to begin work on Friday.

« The State Fish and Game Department
callsto letyou know they are stockingall your
naturally fish free lakes in direct epposition
to your policy apainst exotic species. Stock-
ing will commence Wednesday.

» The Senior Attorney for the Sierra Club
Legal Defense Fund (SCLDF)callsto inform
you they have filed a lawsuit in U.S. Distriet

By Jonathan B. Jarvis

Count on the grounds that your General
Management Plan did not contain adequate
data to analyze the impact of the decisions
and development proposals.

* A seasonal maintenance worker has re-
ported a thick, oily film on a wetland near the
concessionaire’s lodge. The film covers
much of the marsh and has a petroleum
smell.

« A seasonal patrol ranger caught a visitor
family loading theircar with over 200 pounds
of wild mushrooms collected in the park.
They are edible and the visitors state they are
for personal consumption, howeverthereisa
strong local gourmet market for wild mush-
To0mS.

* The local paper is running an article
abouta visitor who reported a near miss with
acougar on a park trail yesterday. The adult
fion jumped into the trail within feet of their
S-year-cld son, and was repelled only by the
presence of their dog. That particular trail is
closed to dogs. The visitor states he is going
to ¢all his congresswoman,

You cail in your staff and find out that:

* You have virtually no baseline informa-
tionn on the Big River and only a smattering
of water quality data. The district ranger
knows there are bald eagles nesting along the
river, but the resource management special-
ist says there are no monitoring data cn the
success of the nests,

« The backcountry ranger says they have
good information on backcountry use, but
nothing on the number of anglers. The
resource managementspecialistsays wehave
baseline data on only a few of the park lakes
and she has no knowledge of research on the
effects of fish stocking to fish free lakes.

* Your resource management specialist
tells you that what SCLDF alleges is rnost
likely true—that the planning team and the
park didn’t even have good maps of the area
forthe General Management Plan, much less
any quantitative data.

« The chief of maintenance reports that
over 1000 gallons of fuel oil are missing from
the underground storage tanks at the conces-
sionaire’s lodge. The tanks are on a hillside
overlooking the marshy wetland. The wet-
land below the fuel tanks is identified by the
Fish and Wildlife Service in their wetland
inventery but it is not mapped properly and
there is no baseline on the vegetation found

there. The chief of interpretation says several
state-listed sensitive plants probably occur
within the wetland.

« The chief ranger says this is the third
incident this year with mushreom collecting
for apparent commercial sale. The resource
management specialist says the park has zero
information on its fungi species.

* The chief ranger reports that mountain
lion incidents have been on the increase in
the park for the last three years and the past
superintendent had been funding some cou-
garresearch outof park base, but you took the
funding this year to build anew fee collection
booth at the entrance.

Isthis the time for Mylanta? Jose Cuervo?
A lock at the pink sheets? The only good
news is that the rangers did not cite the visitor
with the dog.

These are not made up; they are real life
occurrences within NPS areas.

What are the connecting threads among
these problems?

First: These are resource issues! Threat-
ened river systems, alteration of naturally
fish freelakes, impacts of development plans,
wetlands and hazardous materials spills, re-
source exploitation, and wildlife encounters
with visitors.

Second: They are crises with short and
long term environmental consequences.

Third: There are no easy answers.

Fourth: Every one of them could go to
court, or to the press, and likely will becomne
very political.

Fifth: You have good qualitative infor-
mation about the resources at risk, such asthe
local knowlege of the bald eagle nests, the
sensitive plants. and the backcountry use;
however, you have very little quantitative
data on the resources at risk from these
problems. While the qualitative information
is valuable in recognizing a concem, it is the
quantitative infonmation youneed inorder to
formulate a credible response to the situa-
ttons in all their political, public relations,
and legal implications.

Beyond all that, what is the best course of
action for the resources themselves? How
many mushrooms can be collected before
there is an adverse impact on the fungi
population; how do cougars respond to
aversive conditioning and relocation, what
resources have you lost in the wetland, and
how will those lakes be affected when exotic
fish are introduced?
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Bridgihg the Communication Gap: Linking
Interpreters, Resource Managers, and Researchers

By Lols Winter

Editor's Note: This is a slightly edited
version ofanarticle thatappeared in the Fall
1991 issue of Interpretation--an issue that is
no longer available.

In the Summer 1989 issue of Inrerpreta-
tion, Al Lovaas, Regional Chief Scientist in
Alaska, stated: “If research can be thought
of as the inquisitive and analytical mind of
the National Park Service, interpretation is
its heart.” Parks desperately need scientists
to document what resources we oversee and
how we can protect those resources. But
while scientific data is essential in court-
rooms, and parks are invaluable control ar-
eas for researchers, parks are important for
more than their scientific values.

1 believe that in the minds of many visi-
tors, the greatest value of parks resides in
their inspirational qualities, But science is
essential to interpretation, and to effectively
inspire our sophisticated audience, interpret-
ers need (among other things) current and
accurate scientific information. Therefore, if
we hope to protect park resources, research-
ers and resource managers need interpreters,
and interpreters need researchers and re-
source Mmanagers.

Only when visitors understand the critical
problems that threaten park resources can we
expect them to play a role in minimizing
those problems. Interpreters must use cur-
rent research and resource management
projects as tools to focus attention on resource
issues confronting our parks.

In addition, interpreting research projects
allows visitors to explore the value of parks
as laboratories for social, cultural, and natu-
ral resource studies, an important park value
that visitors may not intuitively appreciate.
Furthermore, staying in touch with research-
ers helps interpreters remain current in their
thinking and helps assure that information
directed to the public is up to date. Finally,
research and resource management are FUN
totalk about! Effective interpreters are eager
to enliven their presentations with new infor-
mation, and visitors love to hear up to date
reports describing what’s going on behind
the scenes to protect the parks.

Obviously, acommunication link between
researchers, resouree managers, and inter-
preters benefitsusall. Buthow successfulare
we at maintaining that link? Based on years
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ofgxperience ininterpretation, my two years
in research, and discussions with tens of
researchers and NPSemployees, herearemy
recommendations for bodging the commu-
nication gap:

1. Designate a research liaison in the
Interpretive Division ofeach park with the
formalized duty of forging an effective
link among resource managers, research-
ers, and interpreters. Many Park Service
employees wax eloquent about the need for
such communication, but a collective re-
sponsibility is one that tends to remain un-
done. By directing the responsibility to one
individual itis far more likely that the job will
get the attention it deserves. Duties could
include any or all of the following:

a. Maintain good working relations with
the park’s resource management staff, Un-
derstand resource management’s objectives,
demonstrate familarity with the Resource
Management Plan, stay abreast of current
tnitiatives, attend resource management staff
meetings, and suggest new research ques-
tions. Read scientific reports and joumnal
articles relevant to park issues and attend
science conferences. QOccasionally observe
and/or participate n {ield research projects.

b.Review draftresearch project proposals
that define and formalize the NPS involve-
ment with researchers. Carefully limit com-
ments to the researcher-interpreter commu-
nications link.

¢. When a new research project begins,
aftend meetings ordinanly scheduled be-
tween the park’s resource management staff
and the researchers. Cultivate a realistic
understanding of the research project’s ob-
jectives and limitations. Discuss ways that
resource managersand researchers canassist
interpreters to understand the research and
interpret it to visitors. .. Assure researchers
that their efforts to communicate with the
research liaison will be evident in the park’s
interpretive program.

d. Throughout the project, remain in con-
tact with resource managers to monitor
progress. Researchers may be encouragedto
lead a field trip, present a lecture, or write an
update for field interpreters and/or park vis-
itors.

e. At the end of the research project,
mainlain contact with the resource manage-
ment specialist to confirm that all require-

ments in the research proposal with regard 1o
the communications link have been met and
final questions resolved.

f. Establish a network with nearby univer-
sities and state conservationagencies. Time-
ly and important research directly relevant to
park interpretation happens outside the parks’
boundaries.

g. Digest, compile, and summarize re-
search reports and other information froin
researchers and resource managers. Sum-
maries can provide field interpreters a max-
imum amount of infonmation in a minmum
oftime. Summaries can include a bibliogra-
phy to direct interpreters to more detailed
information scurces. Encourage field inter-
preters to include relevant, accurate informa-
tion on research in their programs.

h. Make sure a copy of everv research
report is accessioned in the park library.
Deliver appropriate annotated research
projcct slides and photographs to interpre-
tive files.

i. Organize a lecture series onresearch and
resource managenient projects relevant to
the park for NPS staff, local residents, and
VISIOrs.

j. Design interpretive activities that high-
light research or resource management
projects. Invite visitors to participate in
actual or simulated nesting surveys, gypsy
moth trapping, air quality monitonng, bea-
ver management activities, elc.

2. When drafting research project pro-
posals, Regional Office Science Division
employees should incorporate specific re-
quirements to assure that park interpret-
ers have access to important information
from researchers. Ways ofestablishing the
link might include:

a. Require that copies of the research
proposal, thesis proposals, and final project
reports and/or theses be delivered to the
Interpretive Division’s research liatson.

b. Require researchers to meet with the
research liaison and resource managers at
scheduled intervals until the project’s con-
clusion.

c. At project conclusion, require the re-
searcher to write a brief report in layman’s
language, summarizing research methods,
results, rermaining questions, and concerns
that should be relayed to the public.

d. Researchers should be encouraged to
make their required final oral report to the
park staffat a time whena maximum number
of “seasonals” are available to hear the

presentation.
Continued on page 10



Action vs, Rhetoric continued from page 7

tion that there is something about the NPS
culture that is holding back the use of re-
search in park management.

The NPS culture is exceptionally strong.
The Association of National Park Rangers is
evidence of that, as was the response by the
NPS “family” to the tragedies of Hurricane
Andrew at the Everglades. Ourlegacy ofthe
committed, knowledgeable, field skilled,
hetpful ranger is as strong as ever. Our
resistance to change and interference from
hostile administrations is legendary. All of
this is part of our culture and our strength.
But we must look closely at our culture to
determine if it also is part of a problem when
one considers our slow response to the need
for research and sound scientific data in
making management decisions. As with the
alcoholic, recognition that you have a prob-
lem puts you half way to recovery. My
suggestion is that there are cultural barriers
within the NPS that prevent research and
resource information from playing a signifi-
cant role in management decision making.
Therefore, in order to make meaningful
change, we should recognize those barriers
and act positively to overcome them.

Workshop Responses

After the above presentation, I posed two
questions to the group: “*What are the cul-
tural barriers to the improvement of our
understanding, conservation and protec-
tion of resources at the park level?*” and
‘“Whatarethe actionsneeded to corrector
overcome these barriers?”’

Theresponse by participants was openand
candid and offers insight into the question of
organizational culture. The full response is
available upon request, however the follow-
ing is a summary. Conceming cultural
barriers, some of the comments were:

+ frequent transfers and lack of continuity

e lack of superintendents” understanding of
research

» old school, scenery management

* crisis management

 rivalry and turf battles between resource
management and rangers.

» rewards to superintendents for politics and
facility development rather than research
and resource management

» organization ofresource management within
the ranger division

» frequently changing “thrusts” in funding
priorities

Based on the active participation by work-
shop attendees and their open and at times
excited discussion, there are soine strong

ideas and feelings about “cultural” barriers

that could be changed within the NPS to

improve the relationship between manage-
ment and science. Common threads | have
identified from the above are:

» There is a need for tmining in resource
management, monitoring, and research
methods for everyone, but particularly for
Superintendents.

« There is a need for accountability, again for
all staff but particularly for Superinten-
dents.

+ There is a need for team building and
reduction of rivalry between divisions
through recognition that research and
resource management enhance all jobs
rather than competing with them.

« There is a strong need for funding continu-
ityand the avoidance of seasonally chang-
ing “thrusts.”

« There is the need to maintain continuity of
research and resource management pro-
grams through staffchanges, particularly
at the Division Chief and Superintendent
levels.

* There is a nced to provide organizational
consistency, with resource management
as a division function in line authority to
the Superintendent.

Many of the items above are within our
individual control at the park or regional
level. I believe, by recognizing the “cuitural
barriers” and taking actions to correct or
alter them, we will make significant strides
toward the long term protection, scientific
understanding, and informed management
of park resources.

Jarvis is Superintendent of Craters of the Moon
National Monument.

Bridging the Gap corinued from page ¢

e. Require researchers to provide slides,
specimens, or othertangibleitemsthatcanbe
used in interpretive programs.

3. Because research may have signifi-
cance in parks other than the onein which
it was carried out, every Regional Chief of
Interpretation should stay in touch with
the Region’s Chief Scientist. By maintain-
ing a basic awareness of ongoing nationwide
NPS research, the Interpretation Chief can
alert each park’s research liaison of poten-
tially relevant research in other parks.

4. To emphasize its imporiance, incor-
porateasectionin the Statement for Inter-
pretation detailing interesting research

Interpreters
Note!

The following excerpts, from an
article by Chris Maser, author of The
Redesigned Forest, that appeared in
the March 27 issue of the Corvallis
Gazette-Times, provide material for
illuminating the sometimes elusive
subject of biodiversity.

“Biodiversity~the diversity of liv-
ing species and their biotogical func-
tions and processes—actsasan ecolog-
ical insurance policy for the flexibility
of future cheice of management op-
tions. Thisisbecause everyecosystem
adapts in some way to changes in its
envirenment. In tum, the degree of a
system’s adaptability depends on the
richness of'its biodiversity, which pro-
vides a redundancy of function that
retains the system’s ability to respond
to continual change.

“Redundancy—duplicationorrep-
etition of the elements of a system-—
provides altemative functional chan-
nels in case of a failure. Each ecosys-
terncontains built-in redundanciesthat
giveittheresilience toresistchange or
to bounce back after disturbance ...

“There is a point, however, at which
the loss of one more species will tipthe
balance and cause the system to begin
an ireversibie change that may well
signal a decline in quality and produc-
tivity. This pointofirreversibility isan
unknown biological threshold in that
we don’tknow which species’ extinc-
tion will trigger its effects. That's why
it pays us to save every species wecan.

results and describing progress and stum-
bling blocks in establishing and maintain-
ing theinterpreter-researcherconnection.
Establishment of the comenunication link
among interpreters, researchers, and resource
managers, possibly along the lines outlined
above, will provide a vital tool for mobilizing
public support for long term park protection,

Winter is presently Chief of Interpretation at
Minute Man National Historical Park, P.O. Box
160. Concord, MA 01742,
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USGS Provides Baselines For Two Alaska Parks

By J.G. Crock, R.C. Seversen, and L.P. Gough

Through the cooperative efforts of the National Park Service, over the past two years U.S. Geological Survey
(USGS)has workedin Alaskato develop geochemical and biogeochemical baselines for Denali NP and Preserve
(DENA) and Wrangell-St. Elias NP and Preserve (WSEP).

Three fundamental objectives are com-
mon to all baseline studies, but first, a basic
definition: A baseline represents the concen-
tration of a given parameter measured at
some point in time-a snapshot—and may not
represent a natural concentration devoid of
human influence.

Inherent in establishing baselines is the
need to describe the nature and variation of
the environment—important for attaching a
confidence level to any geochemical map
produced. Next is the need to assess the
extent or intensity of alteration to the envi-
ronment—-how much has the system been
disturbed (either naturally or by humans).
Finally, we want to provide basic informa-
tion for studying environmental processes—
information for formulating hypotheses on
the mobilization, transportation, and deposi-
tion of elements.

At DENA, in central Alaska, a coal-fired
power plant ir the town of Healy near the
park’s northeast comer may be enlarged
from25to 75 MW. At WSEP, aproposed 10
MW coal-fired power plant near the town of
Gakona would provide power for a proposed
radar complex. Atbothsites ourstudies were
to establish the feasibility of preparing geo-
chemical and biogeochemical maps and to
establishbaseline information for native veg-
etation and soils. This information could
then be used to assess possibie geochemical
impacts on the biological rescurces of the
parks.

Forthese studies, we sampled Hylocomium
splendens(feather moss), Piceaglauca(white
spruce), Peltigera aphthosa (soil lichen),
and the top, organic-rich soil honizon. All
samples were analyzed for their major, mi-
nor, and trace element content by a variety of
analytical techniques by the Branch of Geo-
chemistry staff.

Sampling sites for the DENA study were
positioned at geometric intervals along three
generally westto east traverses and one north
to south traverse, ali starting about 0.25 km
from the existing power plant. The samples
forthe WSEP study consisted of three traverses
originating from the proposed power plant
site and going south and east into the park.
Two different methods of baseline calcula-
tion were used. For DENA,, baselines were
calculated as arange of observed values from
the samples collected at sites beyend 6 km
from the existing power plant. This distance
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proved tobe beyond the probable influence of
the facility. For WSEP baselines were calcu-
lated from the total range of all samples
collected.

Eiemental concentration baselines forboth
areas followed the general trend of soil >
moss > or = lichen > or = spruce. For most
elements, there is good agreement with the
limited available literature. For a given
element, for a given medium, WSEP was
similar to DENA. Noticeable point-source
element concentration trends do exist for all

the media sampled for the DENA study, but
for many of the environmentally important
elements there is a leveling-offeffect seen 6
km and beyond from the existing power
plant.

Crock, a Research Geochentist, Gough, and
Severson, all are with the USGS. Branch of Geo-
chemistry, in Demver, CO. Open-file reports on
these twa studies are avarlable from Dr. Crock at
USGS. Federal Center, Box 25046, MS 973, Den-
ver, (O 80225,

Meetings of Interest

12th WILLIAM T. PECORA REMOTE SENSING SYMPOSIUM, “Land

Information from Space-Based Systems,” Sioux Falls, SD. Sponsored by the

Symposium chair, (605) 594-6007 or Dr. James W. Merchant, Program chair,

Center at Univ of Washington; to examine the state of knowledge with respect
to forest systems and explore implications of that knowledge for management,
planning, and policy. Plenary sessions, displays, demonstrations, discussions
and field trips will culminate in production of a book. Contact: Kathy Kohn,
WA, Coll. of For. Resources AR-10, Seattle, WA 98195, (2006} 685-4724;

1993

Aug. 24-26
USGS in cooperation with other federal agencies, Contact: Dr. Robert Haas,
(402) 472-7531.

Aug. 24-26 CREATING A FORESTRY FOR THE 21st CENTURY: A Landmark
Symposium, Portiand, OR, sponsored by the Olympic Natural Resources
(for registration information, (206) 543-0867).

Sept. 19-21 ECOLOGICAL IMPLICATIONS OF FIRE IN GREATER

YELLOWSTONE, The Second Biennial Scientific Congerence on the
Greater Yellowstone Ecosystem, at Mammoth Hot Springs Hotel, Yellowstone
NP. Contact: Conference Registration, P.O. Box 117, Yellowstone NP, WY

82190.

Sept. 30-Oct. 2 1st BIENNIAL ROCKY MOUNTAIN ANTHROPOLOGICAL
CONFERENCE, Jackson, WY, featuring a full-day symposium on
“Mountainous Environments and Human Adaptationi: The Greater
Yellowstone Area,” dealing with landscapes, fossil insect studies for
understanding paleoenvironmental change, prehistoric settlement of the region,
obsidian studies, rock art, geoarcheology and paleoecology of the uplands, and
management issues in the mountains, Contact: Jamie Schoen, Bridger-Teton
NF, P.O. Box 1888, Jackson, WY 83001 (307) 739-5523.

Oct. 25-28

SECOND BIENNIAL CONFERENCE ON RESEARCH IN COLORADO

PLATEAU NPs, at Northern AZ University, Flagstaff, highlighting biological,
cultural, social, and physical science research in NPs and related areas on the
Plateau. Contact; Mark Sogge, CPSU/NAU, Box 5614, Northem Arizona U,
Flagstaff, AZ 86001; (602} 523-9090.

1994
June 7-10

FIFTH INTERNATIONAL SYMPOSIUM ON SOCIETY AND

RESOURCE MANAGEMENT, CQO/State/U, Fort Collins, CO. Michael J.
Manfredo, Program chair, has called for papers by Nov. 1, 1993, to Manfredo,
Human Dimensions in Natural Resources Unit, CO/State/U, Fort Collins, CO

8(0523.






Service Reviews Effectiveness Of Resource
Management Plans

By Steve Cinnamon, Adrienne Anderson, and Karen Rhem

A workshop on resource management
plan (RMP) guidelines was held in Tucson,
AZ, in early March to evaluate the existing
process and guidelines and to make recom-
mendations for their improvement, All Re-
gions were represented by personnel who
have responsibility for resource manage-
ment planning activities.

Six parks, and staff representing all Re-
gions, were involved in presentations and
panel sessions on subjects including park
programs, park, regional, and Washington
office use of the RMP, role of RMP in
planning and budgetcycles, compliance con-
cems, and the software developed to capture
Servicewide issues and needs.

Itbecame apparent from the outset that not
al! Regions are using the plans effectively or
inaconsistentmanner. The initial session on
the history of RMPsindicated mediocre com-
pliance with the 1981 guidelines. A review
of the current status of the approved RMPs
underlined the probiem. It appeared to par-
ticipants that for the mostpart the Service has
not taken seriously the task of writing and
following RMPs. AsofDecember 1992, only
43 RMPs had been approved Servicewide.
However, current infonmation indicates that
220 Plans are in various stages of revision.
The March 1989 guidelines held that all
Plans were to be updated within the 4-year
period.

Two key sessions were Mac Brock’s
(VOYA) presentation on how a park could
use an RMP effectively, and Charles Van
Riper IIl's step-down process, used to iden-
tify various program entities thai need to be
accomplished toachieveanendresult. These
twosessionsdemonstrated thatresowrce prob-
lems are divided amongst various program
arearesponsibililies; they were cited through-
out the workshop as examples of how RMPs
could be used effectively,

Centraloffice support for RMPs is provid-
ed onthe natural resource side by Jen Coffey
in the WASO (Washington Office) Wildlife
and Vegetation Division, and on the cultural
resource side by Laura Feller in the WASO
History Division. The WASO natural and
cultural resource staffs are working together
fo support Regions and parks in RMP policy
development and review. As awareness of
resource management has increased, the
importance of RMPs as the foundation on
which resource management programs are
built is being realized.
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Asregional representatives discussed tac-
tics to implement the 1989 guidelines, it was
apparent that the Southeast Region’s ap-
proach to complete scoping sessions and to
keep parks on a timetable has been effective.
The scoping process, amended from that
described by NEPA, has been applied with
some success in six Regions. Regions that
have not applied the scoping process, intend
to try this approach.

The value of the RMP was discussed at a
panel session with park, regional, and Wash-
ington office representatives. Some present-
ed the RMP as abudget document, with brief
narratives describing the problem and pro-
posed action. These views were countered
with perspectives that the Plans are keystone
documents for the parks. The parks’ re-
source management programs should be the
heart of the Plans. The Plans serve several
purposes: as an institutional memory; as a
document reviewed by the public, research-
ers, and various agencies; and as a park
program document reviewed by park man-
agement and fiscal managers.

The Plan has been project oriented with
the problem statements reflecting how eco-
systems are disrupted and how natural re-
source communities are jeopardized. Rather
thanbriefnarratives typically associated with
budget documents, it was proposed that the
Plan narratives be complete enough to de-
scribe why the resources are in the condition
they are in; the namative describing the
park’s strategy should be detailed enough to
match the complexity of the resource issue.
Current use of the RMP as a budget driven
document competes with the view that the
deocument should provide a programmatic
approach to management of our resources.
The various regional approaches to the use of
10-238s and outline of park planning re-
quirements (OPRs) indicate thatas a Service
we are not on the same interstate highway.
Instead, we are analogous to a number of
frontage roads at various distances from the
thoroughfare.

Ifthe Service is to begin to consclidate the
resource needs to ineet its management ob-
Jectives, focus should be realigned to empha-
size the importance of the RMP as a tactical
and strategic planning document. The Plan
is used by a varety of people who have
different data needs and interests. The Plan
and project statements must serve as the
institutional memory and be the environ-
mental conscience driving park manage-
ment,

Participants were reminded that the Plan
is the central document that reflects the
park's tactical and strategic plan for resource
management. The project statements reflect
problems facing our resources. The majority
ofthe project statements on natural resources
reflect “violations” of basic ecological prin-
ciples. Habitats no longer are intact; popula-
tions are fragmented and unable to sustain
themselves; air and water quality have dete-
riorated to the point that basic requirements
fororganismsor ecosystemstosustain them-
selves cannot be met. These conditions
reinforce the observation that the park RMPs
are rooted in conservation biology princi-
ples. Asthese pnnciples are further violated,
it wiil be more criticat to look at management
strategies to preserve the resources for future
generations.

For cultural resource managers, the RMP
Workshop was a thought provoking look at
future management trends being developed
for natural resources with an eve to applying
them to management of the vast array of
cultural resources in the National Park Sys-
tem. A fterextensive discussion, a consensus
was reached that the R-MAP (Resource
Manapement Assessment Program) process,
developed by the Western Region (which
develops sub-programs relating to resource
needs), could provide programmatic direc-
tion for RMP development. The R-MAP
staffing requirements refate to the personnel
on hand and provide managers with aunigue
opportunity to visualize their staffing needs.
While it is unclear whether WASO will
develop a R-MAP program for cultural re-
sources, there are several possibilities for
expanding the use ofintegrated management
techniques in addressing cultural and natu-
ral 1ssues through the RMI® process.

The Vail Agenda identified the need for
natural and cultural resource managemnent to
work together in addressing the urgent needs
and potential threats affecting the special
places under our stewardship. The RMP can
be the tool to implement a stewardship pro-
gram based on the resources, rather than on
personal preferences. Perhaps the mostvalu-
able insight gained was that there is common
ground where natural and cultural resources
can meet and provide a better future for all.

Walt Sydoriak (software contractor), Lin-
coln Fairchild (computer specialist, Cultural
Resources), and Tim Goddard (computer
specialist, Wildlife and Vegetation Division)
presented asession on software development

Continued on page 15
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Insularity Problems in Rocky Mountain Bighorms

Most populations of bighom sheep are
small and isolated. Their populations in
western U.S. are presentiy only a fraction
(about2-4%) of their estimated historic num-
bers, Most populations were extirpatedin the
late 1800sand early 1900s, due tooverharvest
(including extensive market hunting), habi-
tat disturbances, and disease epidemics re-
sulting from stressful contacts or transmis-
sions from domestic livestock.

Eighteen of the NPS units (parks, monu-
ments, and recreation areas) in the Rocky
Mountain region historically supported big-
hom populations. One of three subspecies
inhabiting the region—the Badlands subspe-
cies of the Dakotas and eastern Montana--
was extirpated. Bighorns survived in only 5
of the 18 NPS units. Limited restoration
efforts occurred over the past three decades
until now some bighoms cccupy 16 of the
units. Many of the herds, however, occur in
fragmented, isolated groups; 66 percent of
the herds number fewer than 100 individu-
als. Five herds contain only 6-17 animals
and are in immediate danger of extirpation
(Fig. 1).

A few success stories exist. Bighoms
survived the die-offs in Canyonlands and
Rocky Mountain NPs and with some trans-
planting both parks are completely occupied
by bighorn populations numbering about
1,000 each. Transplanted bighomns in Bad-
lands NP fripled their numbers; they invaded
the Stronghold unit on their own during the
1980s.

Insularity and Fragmentation

Life history and habitat requirements of
bighoms inconcert with human disturbances
tend to predispose the species to fragmenta-
tion and small population sizes. Bighorns
occupy patchy habitat, consisting of open
cliffs and nearby grasslands. The animals
avoid forested and low flat terrain and are
poor dispersers. Knowledge of migration
routes through such dangerous terrain is
passed among generations; knowledge ofthe
routes, lost with extirpated herds, may never
be reestabiished by transplanted groups.

Bighom populations are hypersensitive to
disease pathogens thal wipe out some herds,
further isolating any surviving groups. A
dominance hierarchy among the males lim-
its participation in breeding to only the oldest
(7+ years), largest-horned, and most domi-
nant males. Restriction of successful breed-
ing to as few as 10-25 percent of the males
reducesthe effective genetic size ofthe group.
Extreme inbreeding has been shown to result

By Francis J. Singer

insmallerhom ™3 size in bighoms, and in
reduced dominance, fecundity, and fertility
in many mamraals.
Factors likely responsible for failure of
past restoration efforts include
(1) too few transplants occurred and much
occupiable habitat remains;
(2) transplanted groups are notoriousiy poor
dispersers and typically remain onor near
the release site;

(3) most transplant groups number fewer
than 20, and if initial population growth
is slow, inbreeding is likely;

(4) small, sedentary groups of bighoms are
easy for predators to relocate, thus in-
creasing the relative impact of predation,
and

(5) transplanted bighoms may avoid historic
habitats now overgrown with tall shrubs
and trees due to fire suppression.

The Regional Initiative

Bighormn needs, assessments, and plan-
ning are underway in FYs 1991-93, with a
WASO NRPP funded initiative. The
program’s goal is to restore bighorns to all
occupiable habitat in the region. A first step
was visitation ta 15 of the units by scientific
advisory committees. This process wascom-
pleted in }991.

1 20

Figure 1. Persistence over time ol bighomn
populations of varying size (from Berger 1990).
No population of less than 50 animals survived
for 5 decades.

Secondly, GIS-based habitat assessments
will be made of the suitability of potential
transplant sites, to be accomplished by the
endof FY 1993. Disease and genetic surveys
will be conducted in all potential source
herds for transplants and in any remaining
resident groups.

A new census technique is being tested,
thebetterto evaluate management programs.
Experimental buming is being done in Bad-
Jands and Dinosaur in an attempt te enhance
bighorn movementsandrecovery. Studiesof
the number of males participating in the rut
and surveys of genetic heterozygosity will
better define minimum viable population
sizes. Interagency metapopulation restora-
tion plans wilt then be drafted, source stock
requested, any habitat improvements (e.g.
prescribed buming) conducted, and then
transplants and the follow-up monitoring
conducted.

Ten interagency working groups have
been convened. As a result of interagency
cooperation, bighorn assessment expendi-
tures on lands adjacent to NPS lands exceeds
the original NRPP funding by a factor of 2.5
times. Most NPS areas are too small to
support the entire metapopulation size nec-
essary for long-term viability, thus coopera-
tion with BLM, USFS, and various state
agencies is essential. Restoration efforts are
predicted to take another four vears after the
assessments and planning efforts are com-
pleted.

Twao reports available from the author, at

the NPS/CPSU, Natural Resources Ecology
Lab, Colorade State University, Fort Collins,
CO 80523, are:
Bighorn Sheep in the Rocky Mountain
Region. Reports of Five Scientific Advisory
Committeestothe NPS. 3% pp. NPS, Natural
Resource Publication Series, Denver, CO:
and Problems of Insularity of Bighorn
Sheep in the Rocky Mountain Region; a
revicw of current status and success of trans-
plant efTorts, NPS Natural Resources Tech-
nical Report Series, Denver, CO.

Singer is a Rescarch Ecologist at the NPS/CPSU,
CO:State U, Fort Collins.

Recommended Reading

Berger, J. 1990. Parsistence cf ditferent sized populations; an
empirical assassment of rapid extinction in bighorn popu-
lations. Conservation Biology 4:91-98.

Schwarlz, O.A., V.C. Bleich, and S.A. Holl. 1986. Ganetics
and the conservation of mountain shasp. Biological Con-
sarvation 37:179-190.
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Bighorn die-offs due to diseases se-
verely hamper restoration efforts. The
largestrecentdie-off occurredin south-
eastern Utah in Canyonlands NP, Glen
Canyon NRA, and adjoining BLM
lands. The die-offstartedin or near the
Needlesdistrictof Canyoniandsin 1985,
and by 1989 it had traveled nearly 100
finear miles through the North and
then the South San .Juan herds. Where
once 1,000 desert bighorns roamed,
fewer than 100 now exist. No evidence
ofrecovervhasyetbeenobserved. Lamb
survival still is essentially non-existent
each year, and as recently as 1992, 3 of
5 adults captured in the Needles dis-
trict were sick. Cause of this die-off has
not yet been determined.

In 1992, WASO NPS selected the
bighorn probilem for Servicewide pro-
gram development, Objectives are to
(1) sample select herds for disease or-
ganisms, especially those with recent
history of infectious diseases outbreak
and/er chronie poor recruitment; (2)
survey diseases in herds for potential
transfer to avoid introductionof anovel
pathogen, and (3) develop protocols as
a model for other regions with wildlife
disease problems.

From Bighorn Diseases in the Rocky
Mountain Region: a Servicewide Wild-
life Disease Surveillance Program,. By
Drs. of Veterinary Medicine Sharon
Taylor, Mike Miller, Terry Spraker
and Beth Williams.

and the most recent versions thereof. The
software has strength to meet many WASO
orregional needs, yetdoes not lend itself well
to park requirements for an attractive public
document. The recent improvements in-
clude expanded reporting capabilities that
will aid management inquiries and budget
calls. Park people in attendance reminded
the group that the software still needs better-
ment in order to meet their needs.

Workshop results emphasize improving
existing guidelines and procedures. First,
the software revision process will be bettered.
A “software testing team” will review and
test future versions of the software before they
arereleased. A “software developmentteam”
will analyze feedback and set priorities for
future software enhancements required by
parks and Repions. A “technical support
team” will be formulated to provide detailed
software support for all users, via telephone
or electronic mail.

Cinnamon represented the Midwest Region:
Anderson, the Rocky Mountain Region, and Rhemn,
the Southeast Region.
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Olympic Mountain Goat
Update

By Paul Crawford

In the 1920s, 12 mountain goats were
introduced into what would, in 1938, become
Olympic National Park. By the 1980s, their
population had grown to more than 1000
animals. Mountain goats, though a native
North American mammal, are not native to
the Olympic Peninsula; serious damage to
the park ecosystem from their presence has
been documented.

Park research on goats and their effeets on
native ecosystems has taken place from the
1970s to the present. Work has concentrated
on impacts to soils and vegetation (including
rare and threatened plants), biclogy of goats,
sterilization/contraception as a population
control, and live capture methods. Subject
matter professionals from around the coun-
try have been consulted for advice and peer
review in several aspects of the issue. A
number of papers resulting from goat re-
search have been published in refereed jour-
nals.

The park has written two prior NEPA
documents; a 1981 environmental assess-
ment on experimental management and a
1987 assessment on the first management
plan. Many public meetings were conducted.

Between 1981 and 1989, 407 goats were
live-captured, removed from the park, and
released elsewhere in Washington and other
western states. The live-capture program
cost the park an average of approximately
$1,000 per goat in 1989. In 1988, after 10
years of peer-reviewed research (including
experimental live removals) and completion
of the second assessment, the park began a
goat management program that stipulated
continued live-capture removals, with an
option of shooting by park rangers to be
considered in 1991. This program was
terminated a year early, due to unacceptably
high risk to park personnel and a rising
mortality rate for goats during the capture
operations. Practically speaking, the pro-
gram had reached the limits of population
reductions that could be achieved through
live capture.

Current Status

In 1991 the Olympic National Forest (NF)
and Washington State Department of Wild-
life (WD'W) joined with the park to form the
Interagency Goat Management Team
{IGMT). Within the park, NPS has sole
management jurisdiction over all wildlife.
On adjacent goat range in Olympic NF, the

USFS manages the habitat, while the State
manages the wildlife. The team’s goal was
to cooperate in writing a Draft Environ-
mental Impact Statement (EIS) for nountain
goat management on the entire Olympic
Peninsula.

In January 1992, the JGMT sponsored a
series of four scoping meetings, soliciting
public comment on concems and ideas that
should be incorporated into a draft EIS.
Alternatives for the park include no action,
control {reduction) of sub-populations, and
total elimination from the park.

Atthis date, problems havearisen with the
differing agency mandates and policies, and
although the State and Forest Service will
continue to assist in the planning process, the
EIS will apply only within the pak.

Scientific issues related to the mountain
goat program have undergone thorough ac-
ademic scritiny. The park’slong-term study
of goats and their effects on plants and soils
was submuitted for peer review last spring,
was revised to reflect the reviewers’ com-
ments, and has been completed in final form.
A peerreview of sterilization and contracep-
tion techniques conducted in October 1991
determined that none of the techmques is
feasible at this time. A thorough search of
historical and archeological records hasbeen
conducted to answer any lingering doubts
about the exotic status of the goats. The
information from this records search also
will undergo technical evaluation by subject
matter experts.

Scrutiny in the print and hroadcast media
hasbeen exhaustive. both locally and nation-
ally, with recent articles in the Hafl Strect
Jowrnal, National Geographic, and Read-
er’s Digest. There 1s strong and rapidly
growing interest in this issue, with opposi-
tion being voiced by animal rights groups
and strong support for poat elimination com-
ing from conservation organizations.

Finally, the NPS Pacific Northwest Re-
gional Office and the Washington Office
have reviewed the research, policy, opera-
tional constraints, and law, and have accept-
ed the park’s analysis of the issueand recom-
mended that it proceed with developing a
DES. The matter is being viewed as a major
test of NPS policies on exotic species man-
agement.

Crawford is a Resource Management Specialist
ar QHympic NP.









Predation of Yellowstone Elk Calves

By Francls J. Singer, Kate K. Symonds,
and Bili Berger

A d-year elk calf mortality study on the
Yellowstone northern range, undertaken (o
determine Lthe causcs and rates of mortality
during the first year of clk life, has now been
completed. Ever since adoptionof the natural
regulation policy in 1969, NPS has rcceived
considcrable criticism for apparent lack of
controls on the clk population. Douglas
Houslon, inn his book on Ycllowstone’s elk,
conicnded that theherd was regulated prima-
rily by juvenile mortality in a density-depen-
dent fashion, clk calves died al higher rates
during winters when clk densitics were high
(bascd on drops in calf/cow ratios). Fall calf/
cow ratios also arc typically low in the pop-
ulation, suggesting significant mortality must
also occur during sumumer.

Newly-born clk calves were captured cach
spring between 1987 and 1990 from horse-
back and helicopter. The calves were instru-
mented with motion-sensitive radio collars
and relcased. Motion-sensitive collars dou-
ble their signal pulsc rale when no motion
occurs [or a specific period of time, indicat-
ing a likcly morality. When this occurred,
[icld crews rode or skied into the backcountry
and inspected the kill or carcass site.

Moreelk calvesdicd during summer{(32%
of 127 marked calves) than winter (219 of
marked calves). Nearly all mortality during
sunsncer was duc to predation, whereas mor-
tality in winter was primarily related to
malnutrition. Almost afl the winter deaths
occurred during the severe winter ol 1988-
89, following the drought and fires of 1988.
Winlerelk calfmortality was relatively insig-
nificant in the winters of 198%9-90 and 1990-
91, when clk numbers were reduced (sup-
porting Houston’s contention). Summer elk
predation on calves, however, increased in
1989 and 1990 in spilc of lowerclk densilics,
in a density-independent fashion.

Heavicrelk calves tended Lo survive belter
than lighter calves, Nol surprisingly, 1norc
light calves werc born following the drought
and fires of 1988 and the severe winter of
1988-89. The scientilic litcrature on many
otherungulates such asred dcer, caribou, and
white-tailed deer also suggests progeny are
lighter following severe winters or during
periods ol food shoriage. Lighter weights al
birth result in higher monality from all
causcs. On Islc Royale, tnoosc born to dams
stressed by a scvere winter arc more vulner-
able to predators throughout their lives.

Grizzly bears were one of thc most signif-
icant predatorson etk calves. Grizzlics killed
aboul as many calves as coyoles and black
bearscombined. Based on our marking study
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and elk population estimates, grizzlies killed
about 950 elk calves on the northern range
cach year. Wolf restoration has been pro-
posed for Ycllowstone Park. If summer
predation on elk calves is density-indepen-
dent (see doublec-outlined box), then woll
predation on clk calves would likely be
additive to current predation levels, i.c. the
total effect of predation likely will be greater
following wolf recovery.

Our study discovered that suminer preda-
tion on elk calves was far more signilicant
than had previously been suspected.  Our
obscrvations of winter mortality, although
limited o 4 winters, tended to corroboraie the
contcntion ol Houston thal winter elk caif
mortality was density-dependent and a po-
tential regulatory force on the northern win-
fer range.

Singer ad Symondsare Research Ecologist and
Wildlife Biologist, respectively, with the NPS, Berger
is with Telonics, .

Recommended Reading

French, S.P. and M.G. French. 1990. Predalory behavior of
grizzly bears feeding on newbom elk calves in Yellowsione
NP, 1986-88. Imemational Conference onBear Research
and Management.

Guriher, KA. and R.A. Renkin. 1990, Grizzly bear predation
on elk calves and other faura of Yellowstone NP. intema-
tional Corference on Bear Research and Managemerd
8:329-334.

Singer, F.J., K.K. Symends, and A. Harting. 1992. Elk caif
mortalily in Yellowsione NP, 25-page mss available from
Singer, Naturat Resources Ecology Lab, Colorado State
U, Fort - Colins, CO 80523,

Motion-Sensitive Collars:
A Technological Breakthrough

Motion-sensitive radio collars were first
developed and used on wild neonalal ungu-
lates in the late 1970s. The mechanism
involved in their usc 15 an interval timer,
which doubles the pulse rate whenever the
motion-frec time equals that interval. For
the Yellowslone study, the interval timer
was set for 2 hours of inactivity.

The first collars ofien were clumsy pack-
ages whose useable hifc span was only a few
weeks. Development of a sturdier package
with a longer life span however, presented
a trade-off with the potential of the collar to
constrict the neck ofa rapidly growing calf.

In 1989, the seniorauthor initiated one of
the first studies of neonatal caribou mortal-
itv in Denali NP, involving the use of the
collars with a T-vear life span. The design
usedon Yellowstone elk calvesisthe culmi-
nation of advances in design. These collars
are light, the malerial is elastic, 2 np-out
loldsallow [orrapid expansion, and acotton
scelion of the collar provides lor deteriora-
tion and an eventual breakaway mecha-
s,

Yellowslone elk calves wore working
collars for 1.5 to 2.0 vears with no cvidence
of chalg or discomfort. At the end of that
time, the collars deteriorated and dropped
ofl. We compared survival rates of collared
and un-marked calves (from calt/cow ra-
tios) and found that radio-coliared calf sur-
vival rates were higher, indicating that col-
laring of calves does not lower their prob-
ability of survival over that of un-marked
calves.

Bears Found to be Significant
Predators of Nconatal Ungulates Across
North America

The advent of expandable, motion-sensi-
tive radic-collar packages in the late 1970s
and early 1980s resulted indiscovery that both
grizzly and black bears kilied more nconatal
ungulates than previously had been suspected.
In 3 areas in Alaska and the Yukon, grizzhes
killed 41%, 76%, and 84% of all marked
moose calves, while black bears killed 57% in
a fourth study. These arcas are considered to
have high predation levels. Wolves were
present 1 all these arcas, but in each case,
bearskilled tnore voung calves thandid wolves.
In one of these areas near Tok, Alaska, griz-
zlies also chased down and killed more adult
moose than did wolves.

‘The senior author worked in Denali NP in
1984 and 1985, when gnzzlies also killed
more neonatal calves than did wolves. (Wolves
have since increased nearly 2-fold and Lhey
now kill more calves than do grizzlies accord-
ing to Dave Mech and Lane Adams). Preda-
tors in Penali killed caribou caives al the mnore
maoderate rate of 46% (of 96 marked canbou
calves) in 1984 and 1985, similar to

Yellowstone’s mederate rate of 32%. Inmore
temperate northem Idaho, predators—mostly
black bears—killed 65% of all marked elk
calves.

I'rench and French documented 3 major
hunting strategies for grizzlies:

(1) The search, where the bear mmted
sagebrush patches n a zig-zag [ashion with
nose to the ground. Elk calves were caught in
this fashion cven when no adult cows were
present to suggest calves were in the area.

(2) The chase, when gnizzhics charged groups
of cows and calves and sought to separate and
run down an individual calll Gnzzlies rarely
caught straight-running calves, but cutting ofl’
the angle on calves running in an arc often
proved success(ul.

(3) The ambush, when gnzzlies charged
out from the treeline at groups ol elk m open
sagebrush or meadows. Gunther and Renkin,
grizzly bear researchers in the park, observed
a high level of motivation by gnizzlies to hunt
calves, grizzlics chased clk in 26% ol all May
sightings and grizzlies chased elk for anaver-
age of 8.7 minutes. Forly-five percent of 130
chases obscived by Gunter aind Renkin and the
I'renches resubted incaplure of at least onc clk
calf.
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, Book Review

By Joan Matthews

Complexity: Lifeat the Edpe of Chaos, by
Roger Lewin (Macmillan, 1992) is a spell-
binding journcy through the ficlds and labo-
ratorics ofthose whoare pushing toward a set
of rules that some day may provide a grand
unification of the life scicnces. Their various
approachesto these clusive rules have landed
them at the core of the current struggle to
redeline cvolution—or at lcast to rewrite the
Darwinian version of it.

Lewin’s story begins in Chaco Canyon,
NM, thecenteralmosta milleniumago ofthe
complex, sophisticated Anasazi culture. Al-
though it disappcared like stcam from a
boiling keitle, the Anasazis’ cconomic. polit-
ical, and rcligious web, which covered more
than a hundred thousand square eiles, is
referred to by today’s archeologists as the
Chaco phenomenon.

From that bleak, arid terrain on the Colo-
rado Platcau, the story moves to considcr-
ation of how such complex systems as the
Anasazi culture might have arisen from a
simple sctof organizational rules. Forsome-
onc who has rcad James Gleick’s absorbing
best-seiler, Chaos, it may be hard toimagine
amorc enthraliing journey through the lron-
ticrs of scicnlific discovery, but Lewin has
provided a worthy sequel.

The theory of chaos is described carly on
in Lewin’s book bv Chris Langton of the
Sanla Fe Inslitule as a subsct of complexity
“in that you arc dealing with nonlincar
dynamical systems.”” Inthecase ol chaos. he
cxplains, a few things arc inlcracling, pro-
ducing tremendously divergent behavior—
what hecalls *“deterministicchaos.”” ftlooks
random. he says, bul it’s nol, because it
resulls from ““oflen quite simple cquations
that vou can specily.”" In the case of com-
plexity. Langton continucs. *“intcractions in
a dvnamical system give vou an emergent
global order, with a wholg sct of fascinating
properlics’ leading to what the Complexily
theorists call “‘emergence.”™”

Langlon’s vicw ol cmergence in complex
syslems looks likc this;
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The intcraction of the components at the
boltom of the diagran: give risc (o propertics
thartould not have been predicied fromwhat
you know ol the component parts. And the
emergent propertics then feed back. to influ-
enccthebehavior of the individual interactors
that produced them,

Lewin thenjunips back to the beginning off
the story—in the early 1960s when a bright
young scholar, Stuart Kauffman (now of the
University of Pennsylvania) began playing
around very seriously with random Boolean
networks, Kaullman’s ignorance of mathe-
matics scryved him well; he accomplished
somcething no knowledgable mathematician
would have attempted. By incredible luck.
carly in his coinputer runs, his modest net-
work stumbled into an emergence of order of
a sori. His [irst thought was “*Oh my God.
FPvefound something profound.”” and he told
Lewin* ‘Tstill think so. 1t’sthe cryvstallization
of order out of massivelv disordered svsicms.
It’s arder for [ree.”” This “*accident,”” born
of intuition and nurtured by diligence and
luck, is onc of the [irst building blocks in an
cdifice that has ariscn from similarly seren-
dipitous starting points in a scientific land-
scape ranging [rom geology and biology to
archeology and cvolution.  The namcs of
contribuiors {o this new scientilic adventure
include Murray Gell-Mann, Warren
McCulloch, John Maynard Swmith, Per Bok,
James Lovelock, Stuart Pimm, Richard
Dawkins, John Cowan, Edward O. Wilson,
Stephen Jay Gould, and Brian Goodwin.

Lewin describes the debate between Gould
and Goodwin as to whether complexity and
the edge of chaos reveal a sort of progress in
the randomn flow of Darwinian sclection.
When Goodwin is challenged about his def-
inition ol the idea ol *“quality” in an organ-
ism. he replics that by *“quality™” he mcans
““the organism as the cause and cflect of
itsclf, its own intrinsic order and organiza-
tion.”” Goodwan asks us to think of organ-
isms as the result of a biological atiractor-a
sort of whirlpool in the sea of a complex
dvnainical system.  Then, he says, “‘you
begin to approach what I mean by quality.™

In addition to the gripping story of how
complexity theory has grown, by [caps of
[aith and intuition simultancously in differ-
entdisciplines and farflung peographic loca-
tions, 1 found most compelling the 1dea of
Darwinian adaptation being only the surface
manifestation of cvolution, nding on the
deeper structurc of rules that secem to govern
nonlinear dvnamical sysicms of alt kinds,
throughout the universe.

The “‘emergenists’™ (as the seckers of
these niles have been called) seem to have
reached a tentative delinition of “*progress™
in the cvolution of systems: the ability 1o
process more and more information. What
should inferest readers of Park Science isthe
possible role of this new theory as a push
toward a holistic view of nature. The Santa
Fe Institute people talk of *‘scll-organization
in complex systems, the emergence of pat-
lerns in cvolulionary models that mimic
patterns in nature, and the idea that living
systenis, as complex dynamical systems, arc
driven to these same patterns.  They are
saving there is a decp theory to the order of
nature.””’

When they arc accused of straying {rom
mechanics and “‘looking [or the meaning of
life.”" thev reply (in the words of Goodwin),
“We're not looking [or the meaning of life,
more the meaning i lile, the generation ol
order, the generation of pattern, the quality of
the organism.™

KaulMman adds: * ‘Pure Danwinism teaves
vouwithout an explanation of the generation
of biological form. In the Darwinian view.
organismsarc justcobbled-together products
of random mutation and natural sclection,
mindlessly fottowing adaptation first in one
dircction. then the other. | find that deeply
unsatisfying and 1 don'tthink that s because
I want there to be some purpose in cvolu-
tion.”" KaulMman would refonnulale Dar-
winian theory to mclude sclf-organization.
““We have no theory in chemistry. physics,
biology, or beyond. that marries sel[-organi-
7ation and sclection. Todo so. as [ think we
must, brings anew view ol life.”” Incflect. he
says. il extends sclf-organization [rom the
realm ol physics. where itU's accepted. into
biology. whereitis still viewed as miystical at
best and heretical at worst.

Lewin is a PhoD. in biochemistry [rom the
University of Liverpool.  His most recent
book, Bores of Contention, has been named
the U.K.'s top scicnce book for a general
audience, besting both Stephen Hawking's 4
Brief listory of Time, and James Gleick's
Chaos. InMay 1989, Lewin reccived the first
Lewis Thomas Award for Excellence in
Communicating L.ifc Science.

From Complexity

.. i the concept of the edge of chaos
docs indecd translate from compuicr models
1o the reat world, as Stu Kauffman, Chris
Langlon. and others firmly believe it will,
then there will be nothing trivial about it at
all. Stu’s coevlutionary modet sysiems get

Continued on page 32
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Regional Highlights

Rocky Mountain Region

The Region’s biannual Science and Re-
source Management conference, to be com-
bined in 1993 withInierpretation’s biannual
Alliances conference, will be held Dec. 6-10
in Denver. The regionwide Alliances VI
Conference will focus on improving coordi-
nalion and informalion exchange among
interpretation, resource management, and
research. The conference will cxplore ways
in which interpretation can better be utilized
in rcsource managementt and ways interpre-
(ation can belter incorporatc information
from resource management and research.
Coordinators arc Dave Dunatchik, Laura
Joss, Bob Schiller, and Janct Wise (303)969-
2000.

*® Xx &

Planninghasbcgun for the Fourth Confer-
ence on Fossil Resources, 1o be held in
Colorado Springs in Fall 1994, The Fourth
Conference will be sponsored by NPS and
BLM. Florissant Fossil Beds NMand BLLM’s
Canon City District Office will be hosts, in
partnership with Friends of Florissamt Fossil
Beds and the Garden Park Paleontological
Socicty. Assistance is necded in developing
a program 1o address major issucs aflecting
paleontological resources on public lands.
Program development questionnaires have
been mailed out.  For a questionnaire or
information on the conference, contact Dale
Ditmason or Maggic Johnston at (719) 748-
3253.

* Kk

The Region has initiated an etlinographic
rescarch project in Bighorn Canyon NRA.
with Dr. Larry Loendorf—an independent
researcher in Tucson, AZ—heading the study
in collaboration with the Crow Tribc. The
study will identify arcas and resources of
cultural significance to the Crow and resulls
will be used in environmental assessments.
The Crow Tribe will also help determine
ways to protect arcas in the park used for
traditional cultural purposes. The USFS has
requested the NPS to expand the work scope
to include study arcas within the Custer NF.
BLM and the State of Montana also have
expressed interest in having the project ad-
dress their land and resource management
responsibilitics.

L] * *

Glen CanyonNRA is funding a survey for
northern leopard [rogs (Rana pipiens) along
the Colorado River corridor [rom Glen Can-
yonDamtoLces Ferry, Thelrog surveys will
be coordinated and conducted by Charles
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Drost (Zoologist, CPSU/UC) and Mark Sogge
(Ecologist, CPSU/NAL), and will document
abundance, distribution, and habitat utiliza-
tion.

® ] *

TheColorado Plateau Vegelation Adviso-
ry Commitiec (CPVAC) in conjunction with
the NPS CPSU/NAU sponsored aficld train-
ing sessionatMesa Verde NPon Junc 16-17.
Participants received hands-on instruction
in the usc of the Brown, Lowe and Pase
vegetation classification system.  Anyonc
intercsted in what transpired at the session
canconlact either Steve Budd-Jack (MEVE)
at (303) 529-4510 or Elena Deshler (CPSU/
NAU) at (602) 523-9090.

Southeast Region

SER Chiel Scientist Dominic Dottavio
has accepted a position as the dean at Ohio
Statc University in Marion. His exiensive
rescarch record and administrative back-
ground were cited as factors in his selection.
Doltavio, a native of Ohio, was the first
choicc ol the sclection committee aller ayear
long scarch that attracted 200 applicants. He
begins his new work in August.

* K K

A draft coastal park inventory and moni-
toring handbook has been completed and
distributed to coastal parks from Acadia 1o
Padre Istand. The handbook contains drall
protocols developed as a result of the [&M
workshop held at U/VA in August 1992

k Kk &

The second annual Big Cypress Wildlifc
Rescarch Colloquium was held Feb. 4, 1993,
at the Qasis Visitor Center.  Presentations
were made by representalives fromn NPS, the
U/FL., and the Florida Game and Fresh Wa-
ter Fish Commission.

* * *

William Loflus, Rescarch Ecologist at
Everglades NP, began a collaborative project
with Dr. Horton Hobbs of the UJ.S. National
Museum (o redescribethe Miami Cave Cray-
fish (Procambarus milleri), a sublerrancan
specics with very localized range. Life his-
tory information also will be presented for the
[irst ime.

* K &

U/GA CPSU Director Bob Warren trav-
clied to Mexico at the invitation of the Uni-
versity of Veracruz in Xalapa. He presented
four seminars to faculty and graduate stu-
dents, tourcd their Tropical Rain Forest Park

for Wild Plants and Aninials, and met with
administrators 1o discuss future joint re-
search and graduate cducation cfTorts. Uni-
versily researchers and park administrators
were interesied in the bobcal reintroduction
rescarch Dr. Warren has directed on
Cumberland Island National Seashore (NS),
his research on raccoon ecology and sea
turtles at Canaveral NS, and his resecarch on
while-tailed deer.

* * X

Recently published reports include:

Van Cleave, R. 1993, Trail Use in the
Cades Cove and Abrams Creek Area of
Great Smoky Mountains NP. NPS/
SERGRSM/NRTR 93/03.

Cole, A, and K. Turner (eds.). 1993.
Barrier Island Ecology of the Mid-Atlantic
Coast: A Symposium. NPS/SERCAHA/
NRTR-93/04.

Articles published:

Jodice, Patrick G.R. 1993. Movement
patterns of transtocated Big Cypress Fox
squirrefs (Sciurus niger avicennia). Flonda
Scicutist 56(1):1-6.

North Atlantic Region

““Iscorunercial shellfish harvesting com-
patible within an urban national wildlife
refuge?” This question is the title of an
arlicle published in Fresenius Environmen-
fal Bulletin 2:174-178 (1993} Birkhauscr
Verlag, Bascl/Switzerland, by John Tanacredi
of Gateway NRA. Tanacredi concludes that
such shelifishing is incompatible with the
wildlife protection mandates of the urban
national park conccpt.and that such pro-
grams based sole!y on bacteriological mon-
itoring are inappropriate.

Midwest Region

David Figlio, a PhD. candidate at U/WI-
Madison, conductcd a cost/benefit analysis
of Pictured Rocks National Lakeshore (NL)
as parl of an internship program sponsorced
by the Great Lakes CPSU at U/WI-Madison.

For a 30 year time frame, Figlio deter-
mined the benefits 1o the local cconomy
accrued from tourism spending, park sala-
rics and expenditures, and payments in licu
ol taxcs. He then compared these benefits to
cosls duc to loss of logging opportunitics and
lakeshore development. Resultsshowed that
cconomic benchits of the park’s establish-
ment greatly outweigh the costs. cven when
maximum lakeshorc developmentand liqui-
dation logging practices are considered.
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The results will be used o counter local
perceptions that the park has negatively imi-
pacicd the local economy. Other parks may
find Figlio’s mcthodologies useful for show-
ing how resource prescrvation makes eco-
nomic sense. Copics of the complcte report
are available from Pictured Rocks. A less
technical version is available in the park’s
series of Resource Reports. For more infor-
mation, contact Resource Management Spe-
cialist Brian Kenner, Pictured Rocks NL,
P.O. Box 40, Munising, MI 49862; (906)
387-2607.

x A &

From Jack Oelfke, Natural Resource Spe-
cialistat IsleRoyale NP, and Rolf O, Peterson,
Michigan Technological University at
Houghton, comes word of the 35th annual
winter study program of wolf/moose moni-
toring at Isle Royale. The program, a coop-
crative effort with the park and Dr. Peterson
at M/Tech/U, ran from Jan. 14 to March 2,
1993. Previous trends were maintainted —
the wolf population remained at 12 arumals
whilc moose population continued to grow
to its highest Ievel in 60 years —close to 1500
animals.

Twowolf pups bornin 1992 countered the
loss of twoadultloners (onc was never found,
the second was killed by other wolves when
it strayed into that pack’s territory). The
present 12 animals are organized into threce
packs; the single reproducing pack has in-
creased to seven membcers; the other two
packs consist of two wolves each. Only one
loncwolfis present. Three females, onc from
each pack, were in breeding condition and
courted in 1993, however only one pack has
successfully raised young since 1988.

Chronic woll population decline led to
more intensive studies beginning in 1988.
Discasc may have played a role in the popu-
lation decline, but the current belicf is that
genelic loss is primarily responsible for lack
of recovery.  Genelic analysis of several
Island wolvesindicatesthat all are descended
from a singlc female, probably a founder of
thepopulation. Subslantial genctic variabil-
ity has been lost, lcading 1o inbreeding de-
pression or reduced reproductive success
arising from genetic isolation of a small
breeding population.

Current expectation is that the wolf popu-
lation will die out on the Isiand, although
when is not known. Of the 10 animals of
known sex, only three are female, Live-
trapping and collaring of animals continued
in 1993, raising the number of colared
animalsto six. Monitoringcontinues through-
out the summer and carly fall.
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National Capital Region

TheRachel Carson House in Silver Spring,
MD was dedicated as a National Historic
Landmark on April 18. Dr. JamesL. Sherald,
Research Plant Pathologist and IPM Coordi-
nator for NCR represented the NPS at the
dedication. Sherald spoke of the advances
made in IPM in the NPS and on Rachel
Carson’s influence on pest management
throughout the world.

Western Region

Recent evidence indicates that amphibi-
ans are declining on a global basis. Healthy,
scemingly well-protected populations have
disappcared for noobvicus reason, even from
parks and large wilderness areas. At the
same time, the statusof amphibians has been
poorly docurnented and litde research has
specilically addressed these issues. Dr. Gary
Fellers, Rescarch Biologist at Point Reyes
NS, hasbcgun athree year study of declining
amphibians in California parks, to:

+ Assessthe status and distribution of selected
amphibians in nine park areas.

+ Evaluate possible causes of amphibian de-
clines.

- Detennine the feasibility of experimentally
reestablishing frog populations that have
been lost.

+ Determine the genetic diversity of selecied
amphibians that might be used in
reintroductions.

+ Develop a monitoring program that will
allow the NPS to ionitor key populations.

A K K

The Second Bicnnial Conference on Re-
search in Colorado Platcau NPs will be held
on the campus of Northern Arizona Univer-
sity, Flagstall, AZ, Oct. 25-28, 1993. Hosicd
by the University and the NPS/CPSU at
NAU, the conference will highlight biologi-
cal, cultural, social, and physical science
research in national parks and related arcas
on the Colorado Plalcau.

X A A

Charles van Riper III, Unit Leader and
Mark Sogge, Ecologist, both of the NPS/
CPSU at NAU, are authors of a new publica-
tion, Changing nest placement of Hawai-
ian Common Amakihi during the breeding
arefe, i Wilson Bulletin Vol. 105. Sogge
atlended a meeting of the Cooper Ornitho-
logical Socicty in Sacramento and delivered
a paper on  Status of the Southwestern
Willow Flycatcher along the Colorado Riv-
erin Grand Canyon, VanRiper, at the same
mecling, gave a paper titted A comparison

of avian hematozoan epizootiology in tiwo
California coastal scrub communities. Re-
search Ecologist Peter G. Rowlands, also of
the NAU/CPSU, has had accepled for publi-
cation in Southwestcrn Naturalist a paper on
Climatic factors and the distribution of
woodland vegetation in the Southwest.
L] * &

Six Technical Reports (Nos. 45 through
50) were published by the NPS/CPSU at U/
CA Davis in Oclober 1992, and five 1993
Technical Reports (Nos. 4 through 8) arc
currently in preparation. For titles of the
reports, which range widely over subject
matter from Bighorn Sheep reintroductionin
the Sierra Nevada to Great Grey Owl Hunt-
ing Behavior in Yoscmite. from kelp f{orest
monitoring in the Channel Istands to charac-
teristics of nine forest stands in Sequoia NP,
write to the NPS/CPSU, Wickson Hall, U/
CA. Davis, CA 936106, or call Unit Leader
Stephen Veirs at (916) 752-6086.

* Rk R

Sequoia and Kings Canvon NPs were
represented at the conference on “*Fire in
Wilderness and Park Management: Past
Lessons and Future Opportusiities.”” held im
Missouta. MT March 30-April 1. Poster
presentations were made by Tom Ritter,
David Parsons, Mark Finncy, and MarvBeth
Keifer,

In late May. Sequoia/Kings Canyon hosl-
cd a Principal Investigators” workshop forall
Pls working on the Sierra Nevada global
change research program. Also. Rescarch
Scientists Davad Parsons, David Graber, and
Nate Stephenson are cooperating with the
USFS in developing a proposal for im-depth
analysis of the status of old growth forest and
associated ecosysiems in the Sierra Nevada.

* Kk K

In March. 1993, the Division of Human-
itiesand the Environmental Studics program
at U/CA Santa Cruz co-hosted the second in
a serics of Universily conferences with the
common title **Reinventing Nature.”” Ag-
cording to David Graber. Rescarch Biologist
al Scquota/Kings Canvon NPs and the NPS/
CPSUat U/CA. the intentionally ambiguous
title refers to powerful concepts of invention
and deconsiruction applied to nature, wilder-
ness—even the science of ecology.

To what extent is “‘nature’™ a culwral
determination? How possible is it to know
the actual structure of nature? How dura-
ble isthe Amencan ninthofwildernessin the
light of revelations about the long-term plas-

ticity of the continent and interactions of
Continreed on page 22
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Regional Highlights continued from page 21

nalive Americans with the pre-Columbian
landscape? The way these queslions are
answered, Graber suggest, may have pro-
found consequences on the way nalional
parks are managed in the future.

Graber’s invited paper was enlitled Reso-
fute biocentrism: managing for wildness in
national parks and he has promised Park
Science an article in a fulure issuc based on
whathe terms *“the most important scholarly
meetling I have attended in my NPS carcer.””

k K ok

4 NP Videos Win Awards

K.R. Cranson, with Lansing Community
College’s science department, alerls Park
Science (o four new videos made in national
parks that won awards a( the 30th Nalional
Outdoor-Travel Film Feslival sponscred by
the Michigan Outdoor Writers Association.
Cranson’s review of the videos will be carried
in the Fall issuc of Park Science,

Southwest Region

A three-vear study. a cooperative effort by
the NPS/CPSU at NAU and the AZ Game
and FishDepartment, will examine the phys-
ical andbiological factorsinfluencing Arizo-
na pronghorn habitat use. Objectives are (o
determine pronghorn movements within.
into, and out of park boundaries, to identify
home rangesof the pronghorn herdsand core
uscarcas within and outside the park, and to

determine pronghorn fawn behavior and the
influence of vegetlation structure on prong-
hom fawn mortality.

The study also is being conducted in Pet-
rified Forest NP, (o compare to Wupatki NM
data. The project is being supervised and
administered by Van Riper and NPS/CPSU
Wildfife Research Biologist Henry E.
McCutchen.

Pacific Northwest

A supcrbly conceived and executed 14-
panel folder, Wildflowers of Craters of the
Moon National Monument, has been pro-
duced and is on sale for $2 by the Craters of
the Moon Natural History Assn. The full
color folder is pocket size, with photos of the
Monument and 14 of the plants (o be found
there. Portions of the (cxt are adapled from
Common Plants of Craters of the Moon
NM by Karl A Urban. Each plant photo-
graph has a check-off box beside its deserip-
tion, for casy rccord-keeping.

* * *

The NPS held its annual Rivers, Trails,
and Conscrvation Assistance (RTCA) tain-
ing in Portland, OR April 18-23, 1933, This
year’'s training focused on environmental
ncgotiation and upon involving culturally
diverse and economically depressed commu-
nitics in the care and management of their
natural resources.  PNR Director Charles
Odegaard has committed to providing sta(l

resources for planning and developing the
Evergreen Agenda, aninitiativeunderway in
Washington Stalc (0 create a community-
bascd statewide system of natural and open
space lands.

x * X

The first ever biological survey of the
Orcgon Caves was carricd out in 1992 by
Rod Crawford, an invericbrate specialist at
U/WA’s Burke Muscum. This initial effort
found more than 20 species inhabiling the
cave, Two, and possibly three, of the species
had never before been known and occur
nowhereelse in the world. Onicisamillipede
of the genus Speaseva, a species represented
clscwhere by only two specimens. The sec-
ond is a water mile, likely parasitic on a vet-
unknown specics occurring in the cave,

A third specimen, a grylloblatd, is sus-
pected to be a new species but this cannot be
confirmed untila maleis found. Grylioblatds
are primilive insccls found mostly in ice
fields and in lava caves. They have always
been foundinglaciated or formerly glaciated
arcas. The current find conforms to this
patlcrn.  Glaciation has occurred within
2,000 meters of Orcgon Caves, and the
grylloblatid is belicved o be a glacial relict.
The pit-traps, baited with limburger checsc,
are slill set in the cave and arc checked by
park staff cvery 20 days. The survey is
contimuing in 1993 and will be ticd (o a five-
months-long Earthwatch project.

Book Review continued from page 19

themselves o theedge of chaos, and sotoo do
Stuart Pimm’s and Jim Drake’s ecological
models. No onccan say yel whether individ-
ual ccosysiemis do the same thing. but the
data from mass extinctions at least suggest
that, globally, they do. “That’s a powerful
message of a powerful instrinsic dynamie,””
said Chris. ‘Systcms poiscd at the edge of
chaos achicve cxquisite control, and I belicve
you see that right the way up to Gaia.’

“If iCs true (hat, for instance, ccological
communitics move toward the edge ol cliaos,
where novel properties cmerge (such as
. Toodwebs and the ability of a long-cstab-
lished community to resist invasion by alien
species), then it secins legitimate Lo talk
aboul such communilies as real systems. It
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may cven be legitimate to think of them as
bechavingand cvolvingasawhoie, analogous
with (he superorganism concept that Ed
Wilson talked about in connection with so-
cial inscct colonics. Coevolving communi-
Uiesact inconcert as a result of the dynancs
of the system; they do so as a result of
individuals within the community myopical-
ly optimizing (heir own cnds and not as
collectiveagreement toward acommon goal:
and thecommunitics really do come toknow
their world ina way that was quite unpredict-
able before the science of Complexity began
to illuminate that world,”

* & *

Troubling complexities is Lhe litle of an
articleby I Petersonin the Sept. 5, 1992 issuc
of Science News (p. 157). In i, Petersou
states:

In studies of the dynamics of hiological sys-
tems, researchers face the dilemma of deter-
mining from experimental data whether ob-
served variations represent random fluctua-
tions or the chaotic state of a deterministric
svstem. If they can demonstrate that the sys-
tem is chaotic rather than random, they have
a better chance of developing a strategy to
understand and control this erratic behavior.

Pelerson quotes Leon M. Glass of McGill
University inMontreal: **Complex aperiodic
rhytluns that arc obscrved in natural systems
might be due to deternunistic chaos, random
‘noisc.” or some combination of the (wo
different mechanisms. Thus, (he interpreta-
tion of the dynamical basis of complex
apecriodic rhythms in natural sysiems is a
difficult and hotly debated topic.””

Park Science



Information Crossfile

The June 10,1993 issuc of NA7TURK an-
nounces the successfid cloning ol DNA [rom
a previously unknown species of weevil that
was preserved in fossilized amber (hardened
treesap for at least 120 mitlion vears. George
Poinar. Jr.. an entomologist at U/CA Berke-
ley and four other scicntists have now pushed
back the earlicsi known date for cloning
DNA to 120 1o 135 million vears ago.

K Kk A

The April 1993 issuc of Florida DNR's
Resource Management Notes conlains an
account of how Hurricane Andrew devastat-
edexotics, exuitantly headlined **Native Vic-
tory Garden.”” Renate Skinner, Florida Re-
gion 7 biologist, describes Australian pines
(Casuarina equisetifolia) over 60 feet tall—
sontc four to five feet in diameter ai the
base—downed, scaticred, and ‘stacked on
the ground as il they were mere saplings.™
Triumphandy still standing. (**wedged be-
tween the fallen giants,””) were nalive stran-
glerfigs (Ficus aurea), seagrapes (Cocoloba
uvifera), and sabal palms (Sabal palmerto).
Sca oals (Uniola panicilata) sill hrived,
fourknovwnendangered plantspecicsat Cape
Florida survived: “‘and then there was the
gratifying discovery that the native vegeta-
tion in the designated ‘Natural Zone” still
existed . doubly gratilying, since in the carly
1980s the area was on the way to becoming
a parking lot. Park and regional stalT cfforts
prevented this by pointing out the spontanc-
ous, prolific growth of native plaats which
had occurred thereafler Australian pines had
been toppled in a minor windthrow.™”

kA * K

Runoff Report is the name ol a new
publication started by the National NonPoint
Source Federation, P.Q, Box 30101, Kansas
City, MO 64112. Biliedas **awatershed in-
formation network news,”” Runaff Report’s
Spring 1993 (Vol. 1, No. 1) issue, welcomes
“‘corporate, cnvironmental, governmental,
and grass roots intercsts from all sections of
the country.”  Incorporated in Missouri as
a not-for-profit organization, the Federation
is hcadquariering in Kansas City, with miern-
bership regions corresponding to ecoregions.
An clectronic bulletin board will be on-line
within scveral months and planning is un-
derway for a regional workshop and national
conlerence.

x A K

Sinauer Associales, Inc. of Sunderland.
MA (01375-0407) announce publication ol
Ecology and OQur Endangered Life-Support
Systems, Sccond Edilion, by Eugene P.Odunt.
The 300+ page sofl cover volune, with 91
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illustrations ($18.95), presents a *“‘big pic-
ture’’ look at ccology. It includes updated,
expanded coverage of experimental Life-sup-
porl sysiems, ccotones, diversity, cnergetics,
agroecology. succession, mutualisme, evolu-
tion, ccological economics (!), waste reduc-
tion, global concerns (such as ozone holes
and climate change) and ccosystem Lypes.
especially wetlands. Charles van Riper [l
will review it for the Fall issue of Park
Secience.

A A A

State of the World, 1993, the 10th annual
edition of the Worldwatch Institute Reporl
on progress toward a sustainable socicty is
now availablc in both hardcover ($19.95)
and paperback ($10.95). The Institute’s
Vital Signs 1992: The Trends that are Shap-
ing Our Fature, (saine prices as Stafe of the
World) tracks environmental, economic,
social and health trends plus significant new
patierns that arc emcrging. When ordering
(from Worldwaich, 1776 Massachusctts.
Ave., NW., Washingion DC 20036-1904)
include pavment and Workdwatch will pay
the shipping charges.

x K A

A Memo [romn the GWS Exccutive ofTice,
introducing the Vol. 10, No. 1, 1993 issuc ol
e George Wright FORUM. discusses A
National Biological Survey: Some Issucs.
Concerns, and Historical Background.™
Without taking sides, the authors consider
the mechanics of creating a separate agency
and theseries ofquestions thusraised: *“Will
the NBS increasc or decrease U.S. NPS direct
access Lo scientific expertise for dealing with
resource issues? Will the US. NPS have o
pay NBS 1o do the rescarch?

“Will the current trend within U.S.
NPS...toward the use of research informa-
tion indecision-making and the cmphasis on
resource management...be reversed il
U.S.NPS scientists are removed as internal
advocates? Who would be Iell within the
U.S. NPS to advocate research?

“Where will nationa! parks and other
protected arcas fit into the NBS’s priorities?
Since parks and other proiceted arcas are
such a small part of the country’s Jand base,
and because there may be a perception that
they are not as much at risk as multiplc-usc
lands, how much attention will they receive
in a national inventory?

““‘How will the NBS react to changing
politics in the Sccretary of the Interior’s
olTice? Could a future, less supportive Ad-
ministration undermine long-icrn projects?
Could such an Administration manipulate
the results?

““Might a career ladder develop in which
junior scientists cul their teeth in the U.S.
NPS, only to move on to the NBS to address
national level biological concerns?””

X * A

Richard West Sellars, U.S. NPS historian
based in Santa Fe, NM at the NPS SW
Regional headquarters, is the author of a
[orthcoming history of natural resource man-
agementinU.S. natonal parks. A three-part
scrics ol excerpts [rom the book began inthe
(reorge Wright FORUAL Vol 10, No. 1. pp.
55-77. The scries is dedicated to Victor H.
Cabhalane, who headed the programs from
the mid-1930s to 1955 Part 1 is entitled
““The Rise and Decline of Ecological Atli-
tudes in National Park Management. 1929-
1940,

* H *x

William H. Rodgers Ir.. a professor of law
at U/AWA, Scattle and chair of a National
Rescarch Council commitiee on federal land
acquisition. is quoted in the Gazette-Times
(Corvallis. OR) May 20 cditorial page in
favor of the development of a common infor-
mation basc on the part of the four different
ageneics that hotd the most federal 1and—
BLM270millionacres), USFS(191 nullion
acres). USFWS (89 million acres). and NPS
(76 million acres).

“Each agency has its own criteria and
procedures to buy new land .. but the agen-
cics™ priorilics arc poorly coordinated. and
the process used to submit their proposals to
Congress makes the problesn worse . [The
mcthod used|] forces wildlifle refuges in the
Florida Keyvs to compele with the Civi! War
Battleficld at Gettysburg. Tt does not address
larger goals or long-term plans, such as
protecting entirc ecosystems.”” Rodgerssaid.
*“_. the four agencies and the OMB need o
dcvelop a new approach. They should begin
by scparating the current ranking systeminlo
at least three categorics: outdoor recreation
rcsources. natural resources. and cultural
resources ... They then need 1o develop a
common interagency information basc.
Amazingly. the government now has no
comprchensive source of information on pri-
vately held tands thatitmight wanttobuy. It
docs not even have such a data basc lor the
fand it already owns. ™’

H ok K

“*Any close reading ol the past 12 years
forcesusto the tragic conclusion that politics
within the natural resoures agencies has, for
all practicaly purposes. driven scicnec out of
the decision-making process whenever sci-
cnce conies intoconfict with any opportuni-
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Crossfile continued from page 23

ty for private profit from the public fands.
Until there is a much better public under-
standing of the major public lands issues and
conflicts, we will continue stumbling blindly
along the same destructive course,”’

Thus spoke former Sen. Gaylord Nelson
{now with The Wilderness Sociely, Wash-
ington, D.C.) at the George Wright Socicty's
7th Conference on Research and Resource
Management in Parks and on Public Lands
in Jacksonville, FL. in November 1992, The
address is carricd in the GWS FORUAS, Vol.,
9, Nos. Jand 4, pp. 8-16. BillBrown’s Letter
from Gustavus, **A New Day Dawning,”™’
leads off the volume, the rest of which is
devoted to papers from a workshop orga-
nizedby the GWSand IUCNat the 4th World
Congress on National Parks and Protected
Arcas, Caracas, Venersucla, February 1992,

® * &

An 88-page full color book. A Protected
Areas Vision for Canada, produced by the
Canadian Environmental Advisory Council
and forwarded to Park Science by ils princi-
pal author, Kevin McNaincee, isavailable free
from Publication Centre, Environmeni Can-
ada, Ottawa, Canada, K1A OH3.

*x * *

Report of a Workshop for National Park
Service Ecological Research Program,
cdited by Drs. Paul G. Risscr and Janc
Lubchenco, isavailable fromMike Ruggicro,
NPS Division of Wildlife and Vegetation,
P.O. Box 37127, Washington, DC 20013-
7127. Therepori discussesfindings from the
workshop sponsored by the W&V Division
and the Southwest Region, held in February
1992.

x k&

Planning for the Future: A Strategic
Plan for Improving the Natural Resource
Program of the NPS, is an illustrated de-
scription of four overall goals 1o direct the
actions of the natural resource program and
of the scveral objeclives contained in each
goal. Copies of the 16-page publication,
cdiled by Lissa Fox and Jen Coffey and
designed by Todd Hampson, nay be had by
calling (202) 343-1000.

Albright Expands Leadership and
Management Course

By Mark J. Maciha and Jim Corleas

In January 1993, the Facility Manager
Development course at Albright Employee
Developinent Center became the NPS Lead-
ershipand Management Course. The former
course had, for five years, been instrumental
in meeting thecall for highty trained manag-
crs in the maintenance ficld. The new
version was developed throngh the ¢florts of
NPS managers in four fields, to includc
trainces in maintenance, interpretation, law
enforcement, and administration.

Thirty-six personnel, mostly supervisors—
somg ling, somg division chicfs—{rom these
four disciplines attended the first sesston of
thiscoursecand chose to nametheirclass after
newly appointed Secretary of the Interior
Bruce Babbitt. They fclt that Secretarv Bab-
bitt excinplifics the revitalization of the De-
partment and of the NPS that class partici-
pants arc striving for.

The five-weeks course was made possible
through cfforts of the Employee Develop-
ment Office, the WASQ Divisions of Inter-
prelation, Maintenance, and Ranger Activi-
tics, and the regional administrative offices.
Countless opportunitics were provided for
the group to approach problems froma multi-
disciplinary perspective. using the diversity
of the group’s knowledge and skills. The
result was a coming-together not only in
locality. but intellectually.

A team approach developed quickly, as
participanis became first roommates, then as
co-workers (o solve case studics and exercis-
cs, and finally as (riends, who discussed
creative solutions for addressing their park
concerns. Theycame to recognize thediffer-
ent perspectives of the disciplines and capi-
talized on thosc differences in preparing
class assignments. in addressing their own
park issucs, and in resolving misunderstand-
ings about different divisions.

It became apparent how diversity in per-
sonal and work styles could be uscd in a
complemeniary way toproduce a more excit-

ing and productive work cnvironment. De-
cision making, time and risk managcinent.
communications, ncgotiation, media rela-
ttons, and managing change-all were com-
poucnts of the curriculum.  Sessions on
planning interfaced well with presentations
O FESOUrce management issucs.

Panticipants, who said they often were at
odds withother divisions in the parks, found
they were able to meet managernent objec-
tives far better when they worked with other
disciplines [rom the very start of planning or
problem solving. This training will be rein-
forced when the participants go on their
individual lour weeck details to other park
areas. primarily with different divisions, to
broaden their experience and put their new
learning tothetest. A counsclor. selected for
cach participant. helped trainees devclop
goalsandobjectives and project assigninents.,

A perceived shortfall of the course was the
scarcily of the trainecs’ resourcec manage-
ment expertisc compared to their expericnce
in their principal disciptincs. Although the
course agenda included resource manage-
ment topics and casc studies, all excrcises
shared by the class would have been more
meaningful with representation of resource
managemeni specialists’ perspectives.  An
intcgrated approach 1o resource manage-
ment and prolection is eritical, not only
between cultural and natural resources, but
among all park divisions. This course con-
tributed toawareness of resource issues amnong
all participants and will facifitate integrated
approachcs and solutions to resource man-
agenent issucs.

Class members adopied a plan-a sct of
objectives and actions—to further their sclf-
defincd mission: *“To strengthen the pride
and vision of the NPS by empowering pcople
through creative leadership and an interdis-
ciplinary tcam approach.™

Auciha isSondlt Districi Ranger at Death Vatiey
NAS; Corless is Chief, IERM, af Hopewell Furnace
MNIS.

Crater Lake Final
Report
Limnological studies of Crater Lake were
initiated by NPS in 1982 in response (o the
suggestion that characteristics of the lake
were changing because of human activities
around the lake. The final report of these
studies is in the final stages of preparation
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under the direction of Gary Larson, a Re-
scarch Scientist with the CPSU at Orcgon
State University.

A dralt of the report, which describes a
wide array of studies of biological and phys-
ical propertiesof the lake, wasdistributed for
review in Decemnber 1992, OnFeb. 27, 1993
apanelofscientists met at OSUtodiscussihe
reporl. Members of this peer review pancl

were Stanford Locb, chairman, U/KS;
Ravmond Herrmanm, with NPS at CO/State/
U: Hiram Li with the Oregon Cooperative
Fishery Rescarch Unit of USFWS, Manuel
Nathenson, with USGS in Menlo Park, CA;
Richard Peterson, with Portland Statce/U,
OR; and John Stoddard. with the U.S. EPA.
Corvallis Environmental Rescarch Labora-

lory.
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High Altitude Mountaineering:
Visitor Types and Management Preferences

By Alan Ewert

A recent study at Dcnali NP identified
somc of the characteristics of the mountain-
eering visitor, the climbers’ perception of the
mountainenvironment, and certain preferred
management options alfecting the mountain
environment and the mountainecr on Mt.
McKinleyand adjacent Alaska Rangc peaks.
To date, the research community has paid
little attention to such areas in terms of who
the participants arc, what are the undetlying
reasons for their visits, and what types of
management issucs are at stake.

Approximately 360 registered climbers
were asked to complete a 26 item question-
naire as they checked out atthe ranger station
in Talkectna. Responsc rate for the question-
naircs was close 10 100 percent; 84 percent
attempted the West Buttress route and the
remaining 16 percent climbed the Muldrow,
West Rib, or Cassin. Since this study was
exploratory in nature, the questionnaire was
printedonly in English. Thesampling began
in June and was concluded in August. It
coveredapproximately 36 percent of the total
number of climbers registered to climb
McKinley in 1992,

Who Is the Climber?

Of the climbers responding 1o the ques-
ticnnaire, theaverageage was 32 (range=1 8-
62). Within this group more than 90 percent
were male. Climbers reported an average of
10 years of mountainecring cxperience. It
should be noted that the samplc was skewed
toward the low cnd of numbers of years of

mountaincering, with over 40 percent of the
samplc reporting six or fewer years of cxpe-
rience.

Within the sample, 67 percent indicated
that they madc the summit orcompleted their
route. Of these, the reasons for their success
included (in descending order of impor-
tance): Preparation, experience, acclimati-
zation, food, good weather, paticnce/perse-
verance. The primary reasons given lor not
sununiting or compieting Lthe route included:
Bad weather and sickness/medical problems.
The majority of the people (66%) were clas-
sified as independent climbers (not a mem-
berof a guided party), with 32 percent being
partofa guided party and 2 percentbeing solo
climbers.

The Mountain Environment

By awide margin, the najority of climbers
utilized the Southeast Fork Kahiltna landing
strip. Asdepicted inFigure I, levels of trash
were perceived differently at various loca-
tions. Of all the locations reported in the
study, thecampsiteat 17,200 [ecton the West
Bultlress was the only consistently reporied
area to have trash problems.

In dealing with trash, the vast majority of
climbers reporied carrying out their trash,
This was followed by dropping it in a cre-
vasse (14%), and burving (1%6). A notc of
caution here: Carrving oul garbage is the
administrauvely correct thing to do; without
an actual bchavior cbservation there is no
way 10 ascertain the aecuracy of these “‘re-
poricd’” actions. Ontheotherhand. it should
bc noted that filling out the questionnaires
was volunlary and anonymous.

A number of suggestions were made by
climbers on how (o handle trash. The more
popular oncs inciuded: Carrying it out, edu-
cation, cslablishing collcciion sitesand using
helicopters to remove it, and burning it.
Currently, NPS policy emphasizes a carry-
out procedurc; burning trash is not allowed.

Regarding human sanitation onthe moun-
tain, human waste disposal was not a prob-
lem atbase camp for mostclimbers (72%). In
camp locations, only 3 percent reporied that
disposing of human waste wasaproblem that
detracted from their mountainecring cxperi-
ence. On their climbing route, 30 percent
reported that human waste disposal was a
problem.

Ninety percent of respondents reporied
they used plastic bags for human waste dis-
posal in crevasses. however, the question-
naire did not determine whether climbers
usad this method all the time or interspersed
itwith other techniques. Problems indispos-
ing of human waste included: Not cnough
latrines, inadequale directions on how (o
dispose of hurnan wasie. 100 severe enyviron-
ment to adequately use plastic bags or buitd
latrines, and latrines inadequately placed.
Possible soiutions listed by climbers were:
Limit number of parties, have more plastic
bags available and enforce a human waste
disposal policy. furnish morc latrines, dump
stations. and chemical totlets. Currenily,
NPS recommends using plastic bags as ia-
trines and then disposing of the bags indeep
Crevasscs.

Continued on page 27
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Wildland Fire Management at Carisbad Caverns NP

By Tim Stubbs

Carlsbad Caverns NP in the Guadalupe
Mountainsof Southeast New Mexicois widely
known for its ornate caves, but nol for its
47,000 acres of ncarly pristinc wilderness.
The vegelationis mostly representativeof the
Chihuahuan Desert biome. Itcan becharac-
terized as a plant community normally dom-
inated by grasslands and interspersed with
arcas of shrubs and agavaccous succulents
and cacti.

Surface walcer is scarce; riparian arcasarc
limited to a few places along normally dry
washes. Both pinon-juniper (Pinus edulis
and Juniperus scoputorumn) and forested ar-
easarc found in the park’s higher clevations
{gencrally above 6000"). The latter are found
only on theextreme west end of the park and
arecomposed of disjunct imber species such
as ponderosa pine {Pinus ponderosa), douglas
fir (Pseudotsugamensziesii), and whilc pine
{Pinus stobiformis), morcwidely foundtothe
north in the Southern Rocky Mountains.

Periodic and sometimes large prairic and
timber fires arc well documentced in both
wrillcn and verbal records from the 19thand
the carly part of the 20th centurics. Consid-
crable evidence, both in historical accousits
andintreering studies, indicates that most of
what now is Guadalupe Mountains NP to the
west of Carlsbad Cavernsburned inonc large
fire around the (urn of the century. A few
large (around 10-33 thousand acres) wild-
fircs also occurred in (his century, most
caused by summer lightning.

Prevention and suppression of vegelation
fires has taken place throughout most of this
century; the great majority of detlected natu-
ral lightning ignitions have been quickly
suppressed. Heavy grazingofthic herbaceous
vegetation by catile. sheep. and goais has
taken place concurrently. This substitution
of sustaincd unnatural disturbance (grazing)
forthe periodic natural disturbance {fire) has
allowed the colonization of many areas with
various [irc sensilive and unpatatable shrubs
suchasspreading juniper (Juniper pinchoiti),
calclaw (Mfimosa biuncifera), and creosole
(Larrea tridemtala), and the unpalatable suc-
culents lechuguilla (Agave fechuguilla), So-
ol (Dasylirion leiophytiunr), and prickly
pear (Opuntia spp.).

Beginning several yearsapgo, park manag-
crs endeavored (o exclude trespass livestock
that was nigrating into the park from adja-
cenl private and federal lands by fencing the
perimcters ofboth parks. Thissudden cessa-
tion of heavy grazing, coupled with abnor-
mally wel ycars, produced a bumnper crop of
grass and other herbaccous vegetation inter-
mingled with the aforementioned shrub and
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succulent vegetation. The resulting fuct
situation has been shown by several recent
fires in and around Lo readily sustain almost
any ignition not immediately rained out or
suppressed. Successful suppression in these
fuel conditions has been shown by woeful
experience (o be unlikely in view of the hot,
dry, and windy weather typical of spring and
carly summer months. Fuel reduction is
clearly called for in many areas if any subse-
quent suppressioncfforts are lo besuccessful.

The park also contains a substantial wil-
derness arca within its boundaries. The
mandales of the Wilderness Act of 1964 and
of NPS policies governing management of
wilderness arcas have dictated that we con-
sider reintroduction of naturally ignited veg-
clation fires as a natural resource manage-
ment tool.

The Park Fire Management Program

A Fire Management Plan has beendralted
and approved for Carisbad Caverns thal
includes both “*prescribed natural fire”” and
“management ignited prescribed fire’" as
tools for achicving cerlain natural resource
management and fuels inanagement goals.

A prescribed natural fire (PNF) is defined
as a wildland firc ignited by natural means
(usually lightning), which is permited 0
burn under specific prescribed condilions, in
apreplanned location, and withadequale fire
management personnel and equipmentavail-
ablctoachieve certain defined resourceman-
agemenl objectives. A management ignited
prescribed fire (MIPF) is similarly defined
except that MIPF is intentionally ignited by
park managernent. wherespecific prescribed
conditions and firc location usually arc morc
precisely defined.

The introduction of this program (o park
neighbors and neighbor agencies has not
been without substantial resistance, Land
adjacent to the park is sparscly populated but
contains valuable gas and oil facilitics and
ranchlands, and memorics arc still fresh of
the Cottonwood Fire {1974, 16,000 acres)
and the Big Fire (1990, 33,000 acres). Nci-
ther of these wildfires had regard for park
boundaries and both presented major threats
tooutlying ranchesand gas/oil facilities. The
specter of prescribed natural fires becoining
stmilarraging wild[lircs is unacceplabte, and
cvery attemypl has been made (o coordinale
park planning witl that ol all adjacent prop-
crty owners and jurisdictional agencies
around these relatively small tracts of NPS
land.

The park’s fire management plan de-
scribes strict prescription limits (or prescribed
nalural fire behavior. Since the park is sur-
rounded on most of its boundary by Bureau of

Land Managcement (BLM) and U.S. Forcst
Service (USFS) lands, the park’s plan delin-
eates aconditional suppression stralegy zone
for its boundary area. The strategy for this
buller zone ts identical Lo that specified by
ncighbor agency fire management planning
documents. Any ignition in the boundary
arcas of the park/BLM/USFS (or any PNF
that approaches this area from the interior of
the park) will bc managed in an appropniate
suppression stralegy (confine, conlain, or
control) as determined by a unified com-
mand of all involved/concerned agencics.
MIPF is proposed for natural resource man-
agemenl purposcs in lieu of PNF in the
proximity of park boundarics and around
high visilor use areas of the park. In thesc
arcas an increased degree of control is neces-
sary and the uncertaintics of PNF (i.c. the
timing of the treatinent vs, the availability of
contro! forces) are unacceptable. MIPF in
theseareas alsowillcreate *‘defensible space”™
of reduced fucls in the likely event of a PNF
or wildfire in these areas.

Wildtand Fire Research Needs
Rescarch in the form of intensive fire
clfects monitoring must be involved in every
step of the implementation of this program.

Some examplcs of current research needs

arc:

- The cffects of fire in the park on (lora and
fauna havc been qualitatively researched
only cursorily; there is scant information
as to the clfects of fire on hydrology,
cultural resources. ctc.  Quantitative
bascline data on species composition and
density need (o be established and moni-
torcd through several burn/recover cycles
under the strictly controlled and moni-
tored conditions of MIPF. With thisdata
we can asceriain the effects of firc on the
park’s natural and cultural environment
in pencral and on affected flora. fauna,
and watcrshed in paricular.

+ Current theories concerning fire frequency
for the park arc based largely on incomni-
plecte historical recordsor on suppression-
cra ignition data. Trce ring. charcoal
deposil. or similar studies could ascentain
more correctly the fire frequency in the
Guadalupe Mountains, particularly in the
Carlsbad Cavcrns arca.

+ The current vegetation composition is al-
most cerlainly unnatural, ascompletefire
suppression and heavy grazing havebeen
the rule throughout most of this century.
Photographic reviews, policn and opal
phytolith. or similar studics would help
park managers ascerlain the ““natural™
vegetation composition of the park.
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Effects of Fire on Cultural Resources at Mesa Verde NP
By William H. Romme, Lisa Fioyd-Hanna and Melissa Connor

OnOct. 20-21, 1992, twenty-five archeol-
ogists, ccologists, and firc managers met in
Mesa Verde National Park (MVNP) to eval-
uate and predict the cffects of fire on the
park’s cultural resources. Ouwr goal is 1o
develop a risk model-incorporaling param-
eters of potcntial damage to siles and arti-
facts. vegetation/fuels conditions, and weather
conditions--that will beuseful to managersin
predicting and managing fireefTects in Mcesa
Verde and similar parks in the southwest.
'This report addressces the {irst componcent of
the risk model, namely the differential sus-
ceptibility of various types of cultural sites
and malerials to damage from high intensity
fire effects.

Three general questions were: (1) What
arc the major types of cultural sites and
materials in MVNP and what are the direct
and indirect cfTects of high intensity fires on
each type? (2) What kinds of monitoringand
damage evaluation should be conducted be-
fore, during, and following high intensity
fires? (3) What kinds of pre-suppression
activitics can be taken to reduce damage to
cultural resources?

We focused only on high intensity fires
because these are potentially most damaging
and diflicult to control. Following is a
sununary of our conclusions and recominen-
dations for further studics.

Effects of Fire on Different Kinds of
Cultural Resources

Theseveraltypes of historic and prehistor-
ic cultural sties identified arc listed below in
approximately descending order of suscepti-
bility to direct damage by fire. Additional
details and cvaluation of firc impactson these
kinds of cultural resources can be found in
the assessment of the Long Mesa fire that
occurred in MVNP in 1989 (Eininger 1990,
Fish 1990} and the annotated bibliography
compiled by Duncan (1990).

A. Sites with high vulnerability:

1. Native Amcrican historic structures:
These include sweat lodges, corrals, and
similar structurcs.  Woodcen structurcs are
destroyed by fire and leave little wrace. Pro-
tection during fire is ncarly impossible. Many
of these struciures are sacred for the people
who usc or used them.

2. Alcoves and cliff dwellings: Combus-
tible maiterials--c.g. packrat nuddens. wood-
en beams, corn cobs—are consuined by fire.
Many alcove sites arc relatively protected
from firc becausc they are surrounded by
expanscs of barc rock with no fucl. But
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organic materials can be ignited by fire-
brands or spontancous combustion through
pre-heating from an intense firc burning all
around the alcove.

3. Rock art panels: Rock art occurs in
MVNP, but noknown panclswere withinthe
boundarics of the Long Mesa firc. A compre-

. hensive inventory of rock ant pancls within

MVNP does not exist and undocumented
panels may have been affected by the fire,
Studics in upper Salt Creck in the Needles
District of Canyonlands NP indicate that
exfoliation of the rock face occurs during
high intensity fires (Noxon and Marcus 1983
a,b). Prevenlion measures include clcaring
brush from arcas around the rock face. Other
mcthods, including application of a stone
strengthencer (organo-silcon compoundsina
ketone carrier), also may help prevent exflo-
liation (Grisalc and Nickens 1991).

4. Scarred trees: Scveral old trees in the
park were scarred by Native Amcricans.
probably Ute people, who stripped the bark
for [ood some timc prior lo park cstablish-
micntin 1906. These trees could be kiled by
high intensity fires and their tree ring record
lost.

B. Sites with moderate vulnerability:

1. Furo-American historic structures:
Most of these structures are associated with
park management, c.g. the Recrcation Hall
and Museurm on Chapin Mesa. Somcolthese
may be defensible in imederate intensity fires,
but several cannot be profecied [rom high
intensity fircs.

2. Lithic scatter with shallow hearth:
Duc toits cphemeral nature and the emphasis
on structural leatures. this sile lype may be
under-recorded within MVYNP. As (he ef-
fects of firc are strongest al the surface,
artifacts here will bevulnerable todamagpe by
fire. Surficial lithic materials within the
Long Mesa fire boundary showed color alter-
ation due to heating. This would not impair
analysis of their technological attributes or
their function based on morphology. Studics
on stlca-rich stonc suggest that low fire
icmperalures arc responsible for minor mor-
phological change in surface cherts at Long
Moesa. Beyond about 700F (350C) stonc will
spall. crack, and shatter (Mandeville 1973
Purdy and Brooks 1971). In a hotter firc or
on a different type of stonc, the potential
cxists for changes to stonc antifacts that
impair morphological analyses.

Ducto the increased luster assoctated with
heating, of cherts, heating probably would
impair microwcar analysis, as it would im-

pair blood residue analysis.  However, as
neither of these analyses are routincly suc-
cessful on surficial material, this is not a
serious loss.

ENectsof Tirc ona shallow hearthare more
problematic. Cornmon archeological analy-
ses of hearths include studies of the way the
hecarth was madc, their pollen, faunal, and
macrobotanical conteats, and dating tech-
niques such as radiocarbon, thermolumines-
cence, and archcomagnetic dating. The
study of hearth construction docs not appear
to be alfecled by fire.

Effecisoffire on hearth contents have been
studicd. Fish (1990) conducted a study on
ciects of fire on pollen and found that even
the surface sanples marked by ash and char-
coal [rom the Long Mesa firc viclded abun-
dant. identifiabie pollen.  She found that
poilen grains that appearcd to be firc-altered
by the Long Mesa firc ““were darkened to a
yellowish-brown cotor and would not absorb
the stain used to enhance microscope view-
ing. Walls of these grains were thickened or
swollcnnand fine morphological features were
obscured, although identifications were still
possible™ (Fish 1990:2-3}  Shipman and
others (1984) document the clfect of firc on
bone. showing color change and caicining in
surficial boncat lower termiperatures. Ashing
occurs al high temperatures.  Caleined
surlicial bone was observed within the Long,
Megsa ire boundary. Ford (1990) lound the
Long Mesa fire did no damage to cthnobo-
tanical nraterial from hearths within the fire
boundary. Thus, almost counterintuitive-
Iy, it appcars that wildlires such as the Long
Mesaand La Mesa fires have little unpact on
study of the contents of shallowly buried
hearths.

The third factor affecting the rescarch
potential of these hearthsis dating, Although
not studied as a result of the Long Mesa fire.
wildfire burning over a shailow hearth prob-
ably would affect the potential for usc of
thermolunrinescence and archcomagncetic
dating. That wildfire afTects both analyscs
was demonstraicd 1in studics aftee the La
Mesa fire in Bandetier NM (Rowlclt and
Johanngssen 1990; DuBois 1990). No con-
troiled studics on the cffect of wildfire on
radicaubon datimg exist. However, inclusion
of recent charcoal from a wildfire into a
radiocarbon sample would result in signifi-
cantly yvounger dale.

C. Sites with low vulnerability:
1. Deeply buricd unexcavated pueblos:

Fire produces discoloration and oxidation of
surfaceccramics and lithics. Eininger (1990)
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Effects of Fire continued from page 20

(c) Map, photograph, and describe Na-
tive American and Euro-American historic
structurcs and evaluate whether any addi-
tional pre-suppression activities, such as lo-
calized fucl reduction, would be practicable,

(2) Reduce fucls selectively in localized,
high value arcas. It is not feasible or neces-
sarily even desirable Lo try to reduce fucl
loads throughout the park; fuels are so great
and variable and other resources would be
damaged in the aticmptl. However, small but
highly significant areas present opportuni-
ties to reduce fuels. The inventory of sensi-
tive cultural resources should include cvalu-
ation of the feasibility and value of fuel
reduction around e¢ach site. A risk analysis
team then should revicw the list and select the
sites for fuel reduction. They should have
high cultural significance, high risk from
firc, and a selling where fuel reduction is
feasible.

Fuel reduction may be accomplished me-
chanicaily, by prescribed bumning, or by a
combination. The existing hazardous fucl
reduction program could be expanded to
accomplish this. Following is a list of some
of the methods that may be practicable:

(a) Removal of dead and down woody
material, thinning of the forest canopy (30-
fool or 60-footl spacing). and thinning ol
brush around historic structures.

(b) Removal of brush and trees{from the
vicinity of alcoves and cliff dwellings (may
necd lo be repeated periodically).

(c) Removal of trees growing in or adja-
cent to buried pueblos or hearths, Siles
having standing walls would receive higher
priority for this work than sites with only
rubble on the surface,

(3) Evaluaic all the existing siles and
interpretive facilities and assign cach a
priority ratingfortryingtosaveitinahigh
intensity fire. Much of this kind of assess-
ment already hasbeendone, but it ncedstobe
expanded to include all such structures in the
park. The ranking system must be presented
explicitly to all park workers to reducc con-
fusion and controversy during a large fire.
Each type of cultural rescurce should be
evaluated independently, as well as in com-
parison with all othercultural resources. The
assigning of a priority ranking should be
carried out by a risk assessment tcam ol both
cultural and firc people. Priority assign-
ments willcall for value judgmenis and these
should be stated explicitly by the risk assess-
ment tcam and if necessary debated long
before a large fire detnands immediatc deci-
sions.

(4) Build hire resistant featurcs into new
and existing park buildings and interpre-
tive structures wherever possible. Thiscan
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be accomplished over many years. Fire
personnel should be involved in planning
[uture construction and renovation, to see
that fire resistant features are built in wher-
ever those features are consistent with the
primary purposcs of the structure. Examples
follow:

(a) When roof repairs become neces-
sary, rcplace cxisting shake shingles with
fiberglass or other reproductions that look
similar but arc vasily less flammablc.

(b) When the curtains on the ruins
shelters necd replacement, use fire resis-
tant material, Intheevent of a high intensity
fire, the curtains then provide somne protec-
tion for expensive interpretive features in-
side.

(c) Install sprinkier systemsin or around
highly significant but vulnerable structures.

Ronwne is a professor at Fort Lewis College in
Durango, CO; Floyd-tHimmais a faculty meniber at
SaiSuan Coilege in Farmingion, NM: and Connor
is with the NPS Midwest Archeological
Center Lincoln, NIE.
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In the next issue...

#p “*‘New Fossil Maminals Found at
Florissant Fossil Beds,” by Enminet
Evanoifand Peter M. de Tolede, indi-
cating that the Florissant Formation
was deposited at the same time as the
Chadon Formation of Badlands NP

#n “*Secasonal and Diumal Discharge
Fluctuations in Nedanoe Creck, Great
Sand Dunes NM in Seuthern Colo-
rade,”” by James P. McCalpin

#n “‘Ervaluating Fastern Wild Turkey Res-

toration at Indiana Dunes National

Lakeshore™ {using GIS analysis), by

Eddie 1., Childers

““Succession and Biological lavasion

at Mesa Verde NP (weed species

mvastons following hot fires), by Lisa

Floyd-Tlanna, William Romme,

Deborah Kendatl, Allan Loy, and

Marilyn Colyer

#n Part T of an overview of the *‘Shared
Bernmguimleritage Program,”” by Dale
Taylor and Jeanne Schaal
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MAB Notes A PhotoPoint Archival

Curltis Bohlen, former Assistant Secretary
of State for Oceans and International Envi-
ronmental and Scienlific Affairs, has ap-
pointed Dr. Frank H. Talbot as the new
chairman of the U.S. MAB National Com-
mittce. He will serve for three years, 1993-
1995. Dr. Talbot is Dircctor of the National
Museum of Natural History at the
Smithsonian Insttution. He succeeds Dr.
Thomas Lovejoy, who served for five years.
Under Lovejoy’s chairmanship, U.S. MAB
streamlined its structure by reducing the 14
dircctorates 10 5. It began core directorate
projects, and concentrated MAB upon inter-
disciplinary social and natural scicnce re-
search. Inlcaving hisMAB post, Dr. Lovejoy
noted *“that the greatest assets ol U.S. MAB
areihc biospherc reserves themselves ... [but]
we haveyet tocoice success fufly togrips with
how we can capitalize on this impressive
network ... The ... biosphere rescrve manag-
ers workshop currenily being organized will
be a significant step in that important dircc-
ton.”’

Regional MAB and MAB-related pro-
grams arc progressing all around the coun-
trv. For cxamplc, planning activities are
underwayin the Sonoran Desert, Ozark High-
fands, Champlain-Adironodack Area, Colo-
rado Rockies, and western Lake Superior.
Regional work on the ground continues in
the Mamunoth Cave Area, the Southern
Appalachians, and the Central California
Coast. Since thesc regional progams are
working cexamples of cooperation in imple-
menting biospherc reserve concepts, I will
highlight onc in each MAB Notes column,

The Central California Coast Biosphere
Reserve (CCCBR) was cslablished in 1988,
The firstbiosphere rescrve 1o involve a major
urban area, it is culturally and ccologically
extremely diverse. with an impressive array
of management, rescarch, and educational
institutions. Hs 13 public and private land
and water umts, centered in the San Fran-
cisco area, include Audubon Canyon Ranch;
Bodepa Reserve of the University of Califor-
nia, Davis, Cordell Bank and Gull of the
Farallones National Marine Sancluarics;
Farallon National Wildlife Refuge; Golden
Gatce National Recreation Arca; Jasper Ridge
Biological Preserve of Stanford University;
Marin Municipal Water District; Mt.
Tamalpais, Sainucl P. Taylor, and Tomales
Bay State Parks, Point Rcyes National Sea-
shore; and the San Francisco Water Depart-
ment Peninsula Watershed Lands.

A feasibility study funded by UJ.S. MAB
and a subsequent planning report funded by
the Marin Community Foundation guided
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development of the CCCBR structure and
operaling procedures.

The work of the CCCBR is planned by
councils; three--Managers, Scicnce, and
Education—havebeen established. Twooth-
crs—Sustainable Economic Development and
Public Participation—will be created when
leadershipisidentified. The councils® activ-
ities arc facilitated by the non-profit CCCBR
Association.

The Association’s Board of Trustees con-
sists of the Chairs of each Council and
additional representatives [rom science, ed-
ucation, and other communities. The Board
reviews Council proposals (or the Associa-
tion’s endorsement and supporl. The Asso-
ciation reccivesfunds fromgovernmentagen-
cies and private sourccs for carrying out
projects of the biospherc reserve.

AMemorandum ofUnderstanding, signed
in 1992-93 by agencics and organizations
participating in the biosphere reserve, scts
forth the background and objectives of the
BR program. It is not surprising that gelting
the signaturcs of BR administrators and
other interested partics took some time, as
agencics and organizations had tobeassured
that the agrcement would not conflict with
their individual mandates. The CCCBR's
ofTice is at Fort Mason, in Golden Gate NRA.
The CCCBR sces itsell primarily as a coor-
dinator, convencr, and facilitator of cominu-
nication for the many groups engaged in
rcsource management, conscrvation, envi-
ronmental cducation, and rescarch on natu-
raland human systemsinthe central Catifor-
nia coastal region. Several projects are un-
derway. Oncis organizationofla symposiwmn
onbiodiversity of the central Californiacoast.
including the greater San Francisco Bay
region. The symposium, (o be held in winter
1993-94, willlook at the statusof biodiversity
in the region, the resources at risk, and
strategics and tools for sustaining biodiversity.
Another project is development of an inte-
grated GIS system for the CCCBR.  This
involves determination of the present GIS
capacitics of the CCCBR member agencies,
anddevelopment ofa queslionnaire to obtain
information nocded to identify objectives and
assess opportunitics for an integrated GIS
systetn. The general goal is to improve the
information base {or muiti-sector and cross-
boundary resource management and restora-
tion and to improve the utility and cost
eflectiveness of existing GISs.

Withadedicated, well-functioning Board,
clear project goals, and a small but growing
bank balance, the CCCBR appcars 1o be ofT
to a good and promising starl,

Napier Shelton, NPS Wildlife and Vegetation
Division, WASO.

System
By Stephen V. Coler-Shabica

Case and others (1982) describe a system of
documenting naturat and human-related physi-
cal changes in natwral and cultural resources
within units of the National Park Systemn. The
documentation system has multiple uses, is aes-
thetically unobtrusive, and sulliciently perma-
nentto provide natural and cultural resource base
information today and in the future.

The preservation of the photographic products
¢in this case, 35mum color transparencies, black
and white negatives, and B&W color-separation
negatives)is discussed. They suggest that metal
cabinet-type slide storage files or metal slide
storage boxes be used for the archival storage of
original transparencies, and the BB&W negatives.
Regardless of the method used, they caution that
the environument surrounding the storage area be
temperature and hunndity controlled, to ensure
lonp-term preservation.

The maimtenance ol a constant temperature/
hmidhty environment often is difticull in parks.
Thus, in 50 1o 75 vears, as the color dves fade, the
recorded images will lose imuch of their informa-
tion. Black and white coler-separation negatives
are costly, since three negatives are required for
cach preservedimage. Thesenepatives alsoneed
proper temperature/humidity control, aithough it
1s not as critical as with the color transparencies.

Advances in computer technelogy over the
past five yearshave provided ameans of archiving
photographic products over long periods of time.
The introduction by the Eastman Kodak Compa-
nyoflacompactdisc (CD)photographic process
provides photographers and resource managers
with a relatively permanent, inexpenstve, and
easily stored means of archiving photographic
shdes, negatives, or prints. This system allows
tpto 100 color transparencies to be placed onone
CD, at a current cost of less than $20 per disc.
The photegraphs may then be displayed either
with a Kodak Photo CD Plaver connected to a
television, or a CI3 ROM (XA) drive connected
to a personal computer.  In addition, duplicate
copies of the photographs can be reproduced
[rom the CD as well as additional discs made.

The use of the compact disc for storage of
critical natural and cultural resource photographs
and color transparencies should allow managers
to archive such products perimancntly,

Cofer-Shabica is Resource Management Spe-
cialist at Cumberland Island National Seashore.
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To the Editor:

I wanted to let you know that [ was pleased
with our recent articles on inventory and moni-
toring in Park Science (Fall 1992 and Winter
1993 issues). The layout was attractive and
effective in conveying the rather lengthy discus-
ston in the text.

[ was amazed at the response that we had to
these articles. We had requests for information
and publications trom many different agencies,
universities, and other institutions. Qurresearch
program clearly gained a higher degres of visibil-
ity and credibiiity on a national basis because of
these articles. The contact with non-NPS scien-
tists has been particularly helpful in developing
additional linkages for our program outtside the
agerncy.

[ am not sure if all your articles get this much
response, but Park Science was certainly an
effective forum for getting the word out, both

within and outside the NPS. I appreciate your
assistance with our articles and enjoy every issue
of Park Science. Keep up the great work!

David L. Peterson
Assoc. Prof., Univ. of Washington
NPS Research Biolgist, NPS/CPSU at U/WA

Editor's Note: A letter from Scott F. Poser of
the Canadian Ministry of Natural Resources
recently arrived, asking for missed copies of
Park Science, (the result of a gigantic distribu-
tion snafu), and adding: "'[ am particularly
interested in the series of articles dealing with the
development of Inventory and Monitoring
programmes in U.S. National Parks as | am
working on a project with a similar aim for
Ontario Provincial Parks. "

These things are good to hear.

Biology Colloquium Explores
Harmony With Nature

Ruth Jacobs, Research Assistant withthe NPS/
CPSU at Oregon State University, attended the
54th Annual Biology Colloquium held at OSU
Apnl 29, 1993, where the question explored
from many angles was **How can humans live in
harmony with nature?”’

Speakers covered the subject matter from the
abstract tothe specificand applied-from **Three
Philosophies of Conservation,” (by Richard B.
Norgaard with U/CA-Berkeley) to *“The Con-
cern for Human Population Growth in Conserva-
tion Issues "’ (Anne Ehslich with the Center for
Conservation Biology at Stanford).

Of particular concern in the Pacific Northwest
were two lectures by Drs. E. Charles Meslow
(USFW8)and David Ehrenfeld (Rutgers U Dept.
of Natural Resources). Dr. Meslow addressed
the controversy over logging in the Pacitic North-
west and conservation of spotted owls. In 1987,
he said, we assumed that 300 acres of land per
pair of owls was sufficient. That judgment was
based on the best data then available. Today, he

he said, we recognize that a pair of these owls
uses several thousand acres of forest, with a
strong dependency on old-growth systems. User
groups and management agencieshave struggled
to deal with this changing base of knowledge at
the same time that local and global demands for
forest products have increased.

**Inthe case of the spotted owl,” he said. ** we
have avoided decisions outright ...
when our knowledge warned us to do otherwise.
Inotherinstances, we have postponedreasonable
decisions that would alter ongoing management
programs pending more information.”

We still have options for owl conserva-tion, he
noted, “*but they are fewer and more limuted.””

Dr. Ehrenfeld argued that humans live in an
increasingly artificiat reality. ‘“Many of'us,” he
said, “*don’t even care about our natura! world,
although we are intricately tied to 1t, because we
have lost touch with reality.”
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