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Cover photo: Tagging a 45 mm stonefly presents
somewhat different problems than tagging a white-
tailed deer. The whitish patch on the upper shoulder of
the stonefly in the cover photo shows abrasion of the
original tag. Befter placement of the second fag
{#1487) solved the recapture identification problem.
The stonefly story is on page 3. The deer article begins
on page 4.

Editorial

i will perhaps come as no great surprise to scientists, resource managers. and superintendents of the National
Park Service to learn that chaos is a fact of fife.

What may be of interest. however, is the recent elling of a suspicion that - like the word “magic” —the word “chaos”
may simply be a convenient semantic designation for something we don't yet understand.

In a new book titled Chaos: Making a New Science. (Penguin paperback $8.95). James Gleick describes an
“upstart new science” — the study of the circumstances that lead otherwise smooth, dynamic processes to
disintegrate inta chaotic, unpredictable behaviar. According to Gleick, chaos theory can be applied to such diverse
phenomena as weather prediction. cancer growth, neart attacks, and business cycles.

The science of chaos challenges two heretofore widespread scientific notions: the idea of reductionism (breaking
the whole into pieces and assuming that the whole is the sum of the pieces), and the nction of predictabifity. The new
science attacks reductionism by asserting that instead of acting independently. the various “pieces” of a system act
on every other piece so that any change in any of the components will alter the system throughout. The notion of
predictability had already been upended by quantum physics, which trashed forever the boast of 18th century
philosopher/mathematician Pierre Simon de Laplace that given the position and velocity of every particle in the
universe he could predict the future for the rest of time.

Real world situations are complex, and the interaction of a few of even the simplest of a system’s components can
generate randomness and make prediction impossible. Ask any weatherman. The minutest of differences (some-
times referred to as "the butterfiy wing effect™) will be amplified over time in unpredictable ways.

For those with a mathematical turn of mind, the consideration of fractals (which describe the nooks, crannies and
twists of nature) as a tool in the new science will glue you to the pages of this book.

For those of a more philosophic bent, a prior reading of Fritjof Capra's The Tao of Physics will suggest that perhaps
randomness and chaos are only the three dimensional manitestations of a cohesive and orderly pattern that can
express itself fully only in five, ten, or athousand dimensions ... much as a closed circle that intersects a flat world at
only two points as it completes its third dimensional loop would be seen by two-dimensional (flat world) creatures as
two totally unrelated “noles in their world.”

Next time your star-gazing interpretive program is clouded out, or the campground plumbing fails. or your
exclosure fencingis destroyed (the indoor flushing won't go down the drain but your outdoor experiment does). try to
think of it as a seemingly disorderly manifestation of an unfathomable order - somewhere!
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CAD Applications at Wind Cave NP

By Jim Nepstad

Wind Cave NP, located in the Black Hills of western
Scuth Dakota, is an infricate, multi-level maze of
underground passages of incredible dimension. To
date, explorers have mapped over 52 miles of these
passages, making Wind Cave the seventh longest
cave system in the world. All indications suggest that
many more miles of cave await discovery. But Wind
Cave is much more than just a coliection of passage-
ways hidden beneath the hilts.

Contained within this maze is an astonishing variety
of resources, ranging from items of historical or cultural
interest, to magnificent examples of some of the
world’s rarest cave formations (or “speleothems,” as
they are more properfy called). Woven into this is a tiny,
highly specialized, and extremely fragile ecosystem.
Managing so many resources with such a high fevel of
susceptibility to human impact is difficult. Making
proper management decisions invariably comes down
fo knowing precisely what rescurces are located in
each area of the cave. For this reason, cave maps have
always been invaluable teols for the cave manager.

Wind Cave has traditionally presented its mappers
with nontraditional challenges. Perhaps the most
daunting of these is the three dimensional maze nature
of the cave itself. The entire known cave is centained
below a surface area of less than 500 acres. Thus in
many areas, several passages overlap at different ele-
vations in the limestone. It is difficult to portray the
three dimensional relaticnships of these passages on
a two dimensional piece of paper. Resources found
within the cave have normally been kept off of the map
for fear of “cluttering it up,” resulting in a map which
lacks some of the most eritical information concerning
the cave. Thus, determining what resources may be
found in any particular passage has meant pouring
through reams of survey notes. trip reports, and
inventory forms — a time consuming process.

In Pursuit of a Better Cave Map

During 1985 and 1986, with the help of a magnetic
induction device known as a “cave radio,” work was
carried out which eventually proved that the existing
Master Map for Wind Cave was not accurate. Many
rooms and passages on the map were shown several
hundred feet from their true positions. Concerned that
the map shouid more accurately portray the relation-
ship between the cave and the overlying surface fea-
tures and developments, the management at Wind
Cave decided that a redrafting of the map was neces-
sary.

The original plan had been 1o produce a typical ink
on mylar drawing of the cave. Since declination
changes had to be made in the survey data. and since
radio located passages had to be constrained -
thereby vastly complicating the problem of closing the
hundreds of surveyed loops in the cave simultaneousiy
- it was immediately apparent that a computer would
be necessary.

Initially, the idea was to use the computer to reduce
the survey data for the cave’s 11,700 survey stations.
The resulting coordinates could then be stored away
and used to helg produce the hand drawn map. But
after researching the iBM and 1BM compatibles saft-
ware market, it seemed that we could take it one step
further — we could also stere the drawing itself {inclug-
ing passage outlines) in the compulter with the use of
computer-aided-design (CAD) software.

An introduction to CAD

Just as a word processor is used to manipulate
words, sentences, and paragraphs, CAD software is
designed to manipuiate lines, arcs, circles, and the
drawings which contain them. Anything which can be
drawn by hand can also be drawn using CAD software.
The abifity to draw ebjects on individual “iayers" (simi-
lar 1o transparent avarlays on conventional drawings)
is one of several features which make CAD drawings
superior 1o thelr paper counterparts. For instance, the
plans for a house can be contained in just cne drawing,
with separate layers for each flcor, layers for wiring and
plumbing, and even a layer for landscaping. These
layers can be viewed one at a time or together in any
combination. Once createc. they can be plotted at any
scale or orientation,

It was the above capabilities which initially attracted
us to CAD. No lenger did we have to worry about the
map being unreadable in vertically complex sections of
the cave. By placing each survey station on a layer
based on its elevation, we could "turn off” layers in
complex areas of the cave to zoom in on the area we
were interested in. Layers could be created to portray
surface topography, surface developments, and vege-
tation types overlying the cave, providing visual clues
to the finks between surface and subsurface worlds.

The software we chose for the redrafting of Wind
Cave’s map was AutoCAD, published by Autodesk,
Inc. Primarily, this was because AutoCAD was (and
continues to be) the recegnized industry standard. Its
huge user base ensures that the program will be con-
stanlly evelving. The program’s “open architecture”
provides programrners with an opportunity to develop
add-on programs which complement the original.
AutoCAD is extremely powerful “out of the box.” but
this feature extends its power significantly. A wealth of
information is also available in the form of books. mag-
azines, and user groups making it easier to learn some
of the program’s finer points.

Methods

The first step in preducing our digitized map of Wind
Cave was to enter the survey data into a program
which could analyze it. Since there are more than
11.700 stations in the cave, representing roughiy
40.000 individuatl measurements, this was no small
task. Approximatefy 600 hours were spent on this part
of the project, the end result being a file which con-
tained a unique set of coordinates for each station.

Once this was accomglished, a program was written
1o read in the coordinates from this list, placing them in
an AutoCAD "dxi” file, a file which directs AutoCAD to
create a drawing on its own. This file instructed Auto-
CAD todraw a line between each survey station, and to
draw a triangular symbol at the exact iacation of each
slation, along with the station's name. This provided
the skeleton around which the map would be drawn.

A feature of this line plot is that it takes advantage of
AuteCAD's 3D capabilities. The lines between stations
are "three dimensional” in that they may be viewed
from any possible angle. This provided us with an
opportunity to view the profile of the cave for the first
time. Other views are providing us with interesting
clues into the cave's development by giving us insight
into the structural and stratigraphic relationships of the
passages.

Cnce this line plot has been produced, it is possible
lo add the passage outlines with the use of a digitizing
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tablet. Passage outlines are drawn with pencil ar ink
around a ling plot. then traced over with the digitizing
tablet, which sends a stream of coardinates to the host
computer to be stored away. Passage outlines are
drawn on layers different from those that centain the
line plet, enabling us to turn off the line plot for more
artistically appealingmaps. Layers are also created for
passage features and contents, so that traditional cave
maps may be plotted If desired.

The Map Becomes a Database

Another important feature supported by AutoCAD
and other CAD packages is "attributes” An attribute
can be thought of as atag that can be attachedto a part
of the drawing. This tag can contain a piece of informa-
tion concerning that particular part of the drawing. For
instance. in a drawing of a house, attributes could be
assigned te the door and window symbols. These
attributes could contain information concerning the
type of door or window needed, its cost. its energy
efficiency. and any other information which seems nec-
essary. All of this can be kept invisible if desired.

In the drawing of a cave, attributes could be attached
to survey stations. The information which could be
stored with each station on 2 map would include the
survey station’s name. its X. Y, and Z coordinates, any
speleothems present. items of historical and biological
interest, information regarding the amount of water
present, search and rescue information (rigging in-
structions, etc.), fravel statistics. and any other bits of
information which may be acquired 1n the future. In
short, everything known about every survey station in
the cave could be included on the map, ready 1o be
accessed at the push of a button.

A cave much smaller than Wind Cave would work
quite wels with the above scenario. But the amount of
information inventory trips are dringing in from the field
would quite simply cripple the drawing by vastly slow-
ing down the rate at which it generates on the computer
screen. It was therefore decided to store inventory
information in dBASE il + files, with each database
record corresponding to a survey station in the cave.

This required a little more creativity, since programs
had to be written 1o interact between dBASE and Auto-
CAD. We can now search the dBASE files for any set of
conditions, at the same time highlighting the survey
stations onthe AutoCAD map which satisfy those con-
ditions. Even with the huge database and drawing files
which Wind Cave generates, this process lakes less
than five minutes.

It is this important step that takes the digitized map
beyond the realm of the traditional cave mag. Tradi-
tional maps convey most of their information graphi-
cally, with little or no fext. This is fine for a genera!
overview of a cave. But what if you want to know where
all the wet sections of a cave are? What if you want to
see all occurrences of a particular spelecthem at a
particular elevation range? With a little programming.
we have unleashed the real power of the digitized map.

The Map as a Collection of Maps

The programs produced at Wind Cave help us mimic
one of the greatest talents of a GIS, the ability to
produce new maps based on the outcome of seme
kind of query. By manipulating the information stored in
the dBASE files, 1 is possible to produce an aimost
infinite number of maps from the original. Cross refer-
encing data from two or more fields will produce graphi-
cal representations of relationships only dreamed of in
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A vertically complex section of Wind Cave. Large numbers of areas such as this resulted in a map which was
difficuft to read.

Meters n

Main Passage
Highland Creek Cave

Surveved on /1785 by
G. Atkinson
F. Kambesis

J. Pisarowice

AutoCAD drawing by J Nepstad

An example of a digitized cave map showing survey information, passage features, and passage conlents, each
on a different drawing layer, Layers can be turned on and off to attain the leve! of detail desired.

the past. What effects are surface developments hav-
ing on the cave? Do all major aragonite occurrences
occupy the same elevation? What fragile areas are
experiencing the highest visitation? Maps which will
contribute to answering these guestions can be pro-
duced in very fittle time. Thus. instead of being limited
to one map which attempts to show us everything at
once, we have a coffection of maps, which will show us
practically anything we want to know about the cave.

Implications for Management

By allowing such a vast amount of information to
interact with the map. digitized cave maps such as the
one under constructicn at Wind Cave will be of tremen-
dous value to cave managers in the future. The
decision-making process will not only be quickened.
but considerably enhanced.

It should be further noted that applications for Auto-
CAD at Wind Cave go far beyond the cave itself. Sur-
face maps showing vegetation types, burn areas, cul-
tural sites. and much more can be produced with little
effort, enabling managers to learn mare about relation-
ships between these facters. The information age is
just beginning at Wind Cave NP.

Nepstad is Park Ranger Naturalist at Wind Cave NP

Natural Resource
Management Guide

Nears Completion

NPS-77, the Natural Rescurce Management Guide-
line, will be distributed in late fall of this year, says Anne
Fronderf, coordinator of the project. Its purpose is to
give guidance on applying the recently revised NPS
Management Policies as they relate to natural
resource management. Written by more than 45 NPS
authors, the Guideline is organized into five chapters:
an introduction, Natural Resource Management,
Rescurce Uses, Planning, and Program Administra-
tion and Management. Sections within the chapters
address such topics as vegetation management, fish-
ing. the resource management plan. and research
administration. The detail of each section varies,
depending partly on the amount of published guidance
already available.

The Guideline was undertaken because of consider-
able field interest over the past several years in consol-
idating and elaborating upon existing guidance. Gene
Hester, Associate Director for Natural Rescurces, initi-
ated the project arcund March of 1988. He set up an
editorial board consisting of a representative from
each region and three from the Washington Office.
Both scientists and resource managers were included,
The beard developed an outline and identified pro-
spective authors.

Copies of the first draft were distributed in May to
every park, the regional offices, and Washington Office
divisions. Comments from the field and revisions by
the editorial board will be incorporated to make the
final version.






Research Suggests New Options For Old-Growth

By Jean Matthews

The idea of “setting aside” areas of old-growth
Dauglas-fir forests was joined by another option - the
preservation of “many of the elements” of old-growth.
when almost one thousand scientists and interested
lay peaple met in Partland, Oregan. in March to attend
a landmark symposium on old-growth forests in the
Pacific Northwest.

The gathering, sponsored by the U.S. Forest Service
and the University of Washington. heard resulls of
nearly five years of research. conducted by the Old-
Growth Dougtas-fir Forests: Wildlife Communities and
Habitat Relationships project. Jerry Franklin, recog-
nized “dean of old-growth research” and chief plant
ecologist at the USFS Qlympia, Washington research
lab. strongly chailenged the notion that late-growth
forests were biciogical deserts.

“Far from being the ‘cellulose cemeteries’ they have
been called.” Frankiin said, “old-growth forests of the
Pacific Northwest contain more organic material per
acre than even the densest tropical rain forest -

Abandoned Mud (centinued)

from ground surface to a two-foot depth in the sail
profile.

(2] Significantly elevated concentrations of Ba and
Crwere found in the mud and water samples collected
from a small pand on the north edge of the airstrip.
several hundred feet east of the mud pile ... possibly
due to leachate flow from the waste site or from used
drilling muds disposed of in that area.

13) Al vegetation samples from the site showed
levels of Ba and Cr higher than background concentra-
tions. There was no corrglation between distance from
the site up to 75 feet and metal concentrations in the
plants. Also. there was nc distinction between metals
incorporated s the plant tissues and metals present on
lhe plants.

{4) Small fish taken within 200 feet of the waste pile
ti.e. sticklebacks) showed elevated levels of Ba (9.1 ug-
g). Fish callected in outlet rivers from Malaspina Lake.
about 0.510 0.75 miles from the waste site, showed Ba
and Cr levels consistent with control samples.

{5) Mollusks (fresh water mussels) collected in a
lake about 250 feet from the waste pile showed Ba
concenirations of 120 ug.gin the tissues. Mare mallusk
samples at controf sites need analysis for comparison.

Results clearly indicate that Ba and Cr are affecting
the water. soil. vegetation, and some aquatic life in the
area around the waste pile. However, except for the
pond which is more than 500 feet away, the affected
area appears to be confined to within about 250 feet of
the waste site.

As per EPA recommendations, Wrangell-St. Elias
NP&P will continue monitoring and pursue cleanup of
the waste site. Additional sampling and analysis will
enable us to map more precisely the areas affected
and any other sources cf contamination {i.e. used
drilling mud).

Development of a long term groundwater monitoring
program, including installation of monitoring wells and
collection and analysis of groundwater samples. will be
followed by preparation of a feasibility plan for alterna-
tive cleanup options. Once a specific option emerges.
detailed specs and a site safety plan will be drafted
and funding will be sought.

Law is a Hazardous Waste Technician with
Wrangell-Si. Elias NP&F

material that recycles nutrients back into the sail if they
are left to decay naturally”

The key word is “naturally.”

Mast Dauglas-fir forests begin with fires that clear
the land and open it to sunlight where new seedlings
can germinate. Research on wildlife populations in
never-logged forests suggests that so-called “natural”
forests have more in common with each other, regard-
less of their age, than these “natural” forests have in
common with logged and replanted "managed” for-
ests. The tatter show much lower biological diversity.

The northern spotted owl is the most-studied crea-
ture of the old-growth forest ecosystem but it is only
one actor in the huge cast of characters that play out
their drama under the forest canopy. This small brown
bird with a white mottled breast nests only in naturaily
occurring cavities in deformed. fiving old-growth con-
ifers with broken tops. Its preferred prey in Oregon is
the narthern flying squirrel {a canopy dweller) and the
red tree vole (a burrower beneath rotting logs).

The spotted ow! is the surrogate, or shorthand battle
star, that stands for every environmental task being
performed free of charge by natural old-growth forests.
Years of focused research have shown that old-growth
forests comb pollution out of the air with their long,
needle-fingered crowns; their intricate web of life
includes galieries of wood-eating insects that help

reduce downed wood ta the basic constituents of new
growth, and below ground fungi that feed the towering
trees and are fedinreturn; their logs and snags provide
dwelling places for insects, salamanders, small mam-
mais and birds. and anchor soil an downhill slopes;
their uneven canapies iet in sunlight but keep out snow.
providing winter forage for deer and elk; their fallen logs
are vital to the health of forest streams and when the
logs drift down to the estuaries they became resting
and foraging perches far egrets. bald eagles, and great
biue herons.

The enormous amount of research generated by the
52 million study is appearing in digest form in a variety
of popular publications, slanted to a wide range of
reader interests. One piece. thal sels a general scien-
tific findings in the political and economic framework
{Sample: a truck bumper strip that reads “Save a log-
ger—kill a spotted owl ") appears in the April 1989 issue
of Research News. The author. William Booth. points
out that the owl is largely the symbol of the greater fight
fo save the old-growth forests, At stake is 374,000
acres of national forest proposed for set-aside. A
federal judge in Seattie will decide in June. This set-
aside would reduce available timber supply by 5 per-
cent, would result in a calculated loss of about 3000
Jobs. and wouid support about 1300 pairs of owls.

As Booth adds, "For how long. no one is certain”

letters

Oh what thanks | owe Park Science! It just gels
better and better and it was very goad to begin with. |
fove t.

As | looked at the cover photograph and thought
about the editorial {Spring 1989} | was reminded of a
couple of lines from Nature's Economy: A History of
Ecological ideas by historian Donald Worster. “The
idea that nature is orderly, that its order is rational and
effective, that it is for the most part a stable, self-
equilibrating order, is the most precicus idea madern
scignce has given us. | would much rather live in a
society where that idea is taken seriqusly than where it
is not” | wish we took it more sericusty than we do;
wonder whether we will.

While | can't find the source of the quote, Charles
Lindbergh said, “The future of the human race wil
depend on combining the clevemess of science with
the wisdom of nature” There is much we have to dis-
cover about nalure.

In a wonderfut and wise collection of essays, Affars
of Unhewn Stone, sustainable agriculturist Wes Jack-
son explores the tension between human cleverness
and nature's wisdom. About the essays, Jatkson
writes that they “are an attempt to understand the
requirements of a science to be pursued as though its
original material is more important than the work of the
scientists who are shaping that matetial "

Your Spring editoriat asks us to “marvel at the intel-
ligence expressed in this tiny world..." As | marvei, {
think about a science based on stewardship.

Ed Hessler, Director

Minnesota Environmental Sciences Fan., Inc.
2397 University Ave.

St Paul, Minnesota 55114
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| wanted to share some thoughts about the book
CHAQS: Making a New Science {see Editarial this
issue). Several times, lately, | have awakened in the
night with the thought of a new area where the science
of Chaos comes into pay.

The idea of order without periodicity 18 intuitively
what the Park Service has been preaching in many of
its vegetative and wildife management sirategies.
Hardly a fieid has rot been impacted by the study of
chaotic behavior.

A Los Alamos resident, Gottfried Mayer-Kress, is in
high demand by the mititary for his assertion that
nations can be described mathematically as non-finear
systems, and minor perturbations {such as the deplay-
ment of a particular weapons system) could lead to
something as drastic as nuclear war. His last paper,
published this year in Nature, was entitled “Chaos in
the International Arms Race.” which led me to remem-
ber the Falkiand Isiand war, where a cheap, hand-held
shoulder-fired rocket shot down several sophisticaled
multimilfion dotfar Harrier aircrafts.

The implications for biologists that there is order
without periodicity are profound. We have always
known that {itle happenings may have staggering long-
term effects but to realize that all systems uitmately
oscillate around so calted “strange attractors”is to find
insight into ptant succession. animal poputations, and
life itself.

The Heisenberg Uncertainty principle tefis me that
by the very act of measuring. ! change the behavior of
the subject. Einsiein tells me that | can know either
where | am or what my velogity is — but not both. Now
Gleick tells me that t can predict, within Emits, where |
will be but not how § will get there.

Mind candy - isn’t it yummy??!

Mitord R. Fletcher, Ph.D.
Southwest Regional Chief Scientist
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Prestigious Commission Urges New NPS Vision

By David J. Simon

The Chairman of an independent commission
charged with evaluating National Park research and
resource management policies has proposed a new
vision for the National Park System to safeguard this
vital national and international legacy.

Inareport entitled National Parks: From Vignettes to
a Global View. this prestigious group called faor “action
on an unprecedented scale™ to apply ecasystem man-
agement concepts to the parks, bring about a “quan-
tum leap in both the quantity and quality of research™ in
the parks. achieve a higher degree of professionaliza-
tion within the NPS, and adopt an expanded NPS
educational mission to nurture “a conservation ethic
among all segments of saciety, including those tradi-
tionally underrepresented in park constituencies, in order
tolead the nation toward ar environmentally sane future.”

Stating that “a new beginning is now in order,” Com-
mission Chairman John Gordon, dean of Yale Univer-
sity's School of Forestry and Environmental Studies,
presented the report to Paul Pritchard, president of the
National Parks and Conservation Association. and
Manuel Lujan. Jr., President Bush's new Secretary of
the Intericr.

Pritchard stated that “this report should be viewed
on its own; not as a replacement for the Leopold
Report, but as a statement carefully reassessing and
reaffirming the value of park preservation and the inte-
grairole research, science, and scholarship play in that
preeminent responsibility. Policy s only as seund as
the knowledge on which it rests,” Pritchard continued,
“and effective communication of park purposes and
values must be the ultimate goal. | fervently hope that

with the help of a President committed to science and
education, together we can move the parks to higher
ground.”

The Commission reached key conclusions in the
following areas:

1. Ecosystem Management. Preserving park
resources must continue to be the mast important task
of the Park Service. The parks must be managed
under ecosystem concepts that blend natural, cultural,
and social seiences and allow natural processes 10 act,
while recognizing that humans dramatically influence
park ecasystems. and that both impacts and manage-
ment transcend arbirary pofitical boundaries.

2. Resgarch.” A signiicant imprivement of NPS
research programs a¢ross all disciplines Must be initi-
ated: A Gomgressional chartdr for NPS reseaich; a
mandaie other lederal agencies such as the U.S. For:
st Service already enjoy, should be enacled. For
example, the Park Service hias tnly about 75 held

seientists art 46 park Mstorians for #6354 units, and
research cormprises cnly about 2 percent of the NPS
operating hudget,. compared: to abold 10 percent in
other fand management agemes wﬂh sxmﬁar l'BSpUn
shilites. :

3. Professwonahzanon The NPS should pursue
long-term goals to raise the standards of park man-
agement for all employees. More manpower and
expertise is needed within social science, historic
architecture, ethnography, and numerous biological
disciplings. As resource protection tasks grow more
complicated and specialized. the NPS can no longer
rely on generalist rangers for all its needs. Career
{adders must be made available to resource managers

s0 they can rise within the hierarchy along with man-
agers with backgrounds in law enforcement and other
areas.

4. Education. The National Park System and Ser-
vice have the capacity 1o impart conservation ethics to
the American and world population, reach out to new
constituencies, and explain the processes of environ-
mental and cultural change whirling around modern
society. Public resources such as the parks can only
be preserved with widespread public concern and
understanding. As the most popular federal agency
and custodian of the nation's mast hallowed places,
the Park Service has a unique opporiunity and respan-
sibility 1o lead the nation toward environmental
solvency and sanity.

Pritchard was optimistic that the repart would initiate
new discussion on the future role of science and
resource protection in the NPS. “The Service cannot
preserve park resources if it doesn’t know what or how
much it has,” he said. "l fook forward to an hanest,
dynamic debate whose singular purpose will be to
chart the future course of America’s greatest invention
- its national parks.”

The Commission was established by NPCA with the
cooperation of NPS to reexamine issues raised in the
1963 Starker Leopold report. While NPCA provided
staff and logistical support, the group deliberated inde-
pendently. Its 17 members included nationally
respected authorities from nearly every discipline and
resource category of concern to the NPS. The report
was refeased on March 19, 1989 at a one-day sym-
posium on national park policy in Washington, DC.

Simon is Science Task Force liaison for the NPCA.

NPS Responds to NPCA ‘Global View’ Report

By Napier Shelton

Because of the racent change in NPS leadership, it
is too early to teil what effect the NPCA Commission’s
report, From Vignettes fo a Global View, will have on
NPS directicns. Responses from former Director Mott
and others suggest a trend of favorable reactions. Peo-
pte see the report as endorsing current programs while
urging expanded efforts in certain areas.

Itis recognized, however, that the fatter would have a
big price tag. Some of the major changes recom-
mended are much increased educational activity
beyond park boundaries, a legislative mandate and
greatly increased funding for NPS research. and devel-
oping the ranger series (025) as a professional series
to insure that park managers have a stronger back-
ground in resource management.

Mr. Mott's remarks at the March 18 symposium orga-
nized by NPCA for the Commission o present and
discuss the report can be regarded as representative
of the reactions of much of the NPS hierarchy. “Taken
at the broadest level,” Mott said, | view the Commis-
sion’s recommendations for education, research. eco-
system management, and professionalization as a
strong endorsement of the direction the Park Service
has been moving in recent years. While our progress
may. perhaps, not have been as rapid or as great as the
Commissien might wish. it has not been insignificant
and we are proud of the initiatives we have taken and
the work we are doing within the funds avaiiable to us.

“Allin all, | think we are generally in agreement with
the Cemmission ... | would guess that probably our
largest differences might center on the amount of addi-
tional resources {funds and peapie} we should putinto

the activilies the Commission stresses ... at a time
when the government is operating at a substantial
deficit ... we can't put a stop to all the other things we
are doing in order to redirect our resources into the
areas the Commission focused on...”

Johni-Dennis, “acting chist of the science branch of
the Washington- Office Widiife- and Vegelation Divi-
sibn, probatily reflects the visls 6F marny NPS scien-
tists and réscurce managers when he says; “We need
more park managers coming out of resource orlented
carest Hglds. Our future declision makers need 4

stronget hackground and Linderstan(ﬁng in-respurce
fanagement” But he sees increasing the focus of
park managers pn resourcasin confrast 1o visilors as
involiing a "major upheaval" withifi the Park Service.

The NPCA Commission report recommends that 35
percent of NPS research be autcnocmous from ling
management 10 ensure an independent and credible
professicnal program. Dennis agrees with the concept
that scme portion of NPS research should be oriented
more to park management philosophy and Ser-
vicewide policy concerns, but thinks that 10 to 15 per-
cent might be a more appropriate proportion. Basic
research, while not needing to have immediate applica-
fion to management, “should be demonstrably related to
multi-park and Servicewide management needs.”

To scme degree, the NPCA Commission chaired by
John Gordon fulfilled the mission of the Blue Ribbon
Panel called for in the Mott 12-Point Plan. But it was less
specific in its guidance than the Panel was expectedto
be. The Task Directive drawn up for the proposed Blue
Ribbon Panel asked questions such as: "How ‘wild’
and 'natural’ can natural area parks be, and to what
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extent must they be manipulated in the contemporary
American landscape?” “Shoutd “featured’ natural
resources {e.g. gnzzly bears, giant sequoias} be man-
aged as ecosystem elements or as special resources
deserving of protection in their own rights?" “At what
level should NPS be conducting baseline inventories
and monitoring resources?” “To what extent should
NPS reflect present visitors’ values?” The Gordon
Commission did not directly address such specific
questions.

The report has been sent to superintendents.
regional directors. and the Washington Office directo-
rate. Presumably it will have some influence on the
direction the Service takes under Director Ridenour.
One of the ideas in the naw Director's Aprit 17 (1989)
paper, “Philosophical Thoughts on the Nafional Park
Service,” suggests that he agrees with at least one of
the expanded roles for the Park Service - in education
- as propounded in the Gordon Commssion report.
Ridenour’s thought No. 8 reads: "Just as the world has
become a global economy, we are increasingly bound
together in our environmental world. !t is in our own
sell-interest that we show. by leadership and example.
our strong commitment to environmental protection.
We have the ability to influence global thinking on
many important environmental issues.”

The Gorden Commission report in essence urges
the Park Service to take a more regional and global
cutlook. The Service welcomes this authoritative
advice and will ook for means to carry out many of the
recommendations.

Shelton is a science and technology writer with the
NPS Washington office.






GIS Notes

Developments and Directions

The first NPS GIS Users’ Workshop in Luray. Vir-
ginia, in October (Park Science, Vol 9, No. 3, Spring
1989) provided us in the Geographic Informaticn Sys-
tems Division with valuable feedback on the direction
of the Service's GIS program. One of the chief mes-
sages delivered was the need for integrated software,
ease of usability. and hardware uniformity and inde-
pendence. Additional discussions with many of you
since then have confirmed this message and caused
us to make several decisions that wil! significantly
affect the Park Service GIS program over the next few
years.

SAGIS and GRASS

We have decided to move away from SAGIS and to
adopt GRASS as the sole GIS software used and
supported by the GIS Division. Accordingly, we have
entered into an agreement with the U.S. Army Corps of
Engineers, the developers of the GRASS family of GIS
software, to enhance GRASS to include certain vector
capabilities now present in SAGIS, This work will take
one to two years.

We are discontinuing the development of SAGIS and
moving toward a single software system that pos-
sesses the capabilities now present only in the com-
bination of the two systems, We will continue to sup-
port SAGIS, including fraining. for as long as Park
Service users require, but ali development work,
excepl for meeting several immediate commitments,
will cease.

Among numerous reasons for this decision are: our
inability to develop and support two quite dissimilar
software systems: the inefficiency and inconvenience
of using two software systems with different file sys-
tems; elimination of the different hardware require-
ments for SAGIS and GRASS; the capability. through
GRASS, o take advantage of contemporary hardware
{specifically, the bit-mapped (UNIX) workstation} and
software {e.g., X-Windows}: the need for significant
improvements in SAGIS's user interface and docu-
mentation: and the presence of image processing and
raster-gisplay capabilities not present in SAGIS.

It users need the vector editing. analytical, and pen
plotting capabilities of SAGIS. they may continue to
use it, in conjunction with GRASS. until GRASS pos-
sesses the needed capabilities {one to two years).
Note to Opus Systems users: GRASS 2.0 is up and
running on the Opus boards: we anticipate putting
GRASS 3.0 on them by this fall.

GRASS Training
We encourage users to take GRASS training at their

earliest convenience, The GIS Division will not, al least
initially. offer such training, which must be procured
from private vendors.

SAGIS Training
We will give SAGIS training. only if users indicate a
need. In the absence of an expression of interest,
we will not schedule any more SAGIS training.

SAGIS Menu

Peter Strong has developed a menu interface for
SAGIS. It allows users to access SAGHS modules and
perform certain operations entirely from a series of
menus. It is running on the Opus Systems and Sun
hardware: users may request the scftware. if they like.
The menu system could also be installed ¢n Mass-
comp systems. Please let Peter Strong (303-963-2871.
FTS-327-2871) know of your interest.

SAGIS Documentation

New documentation for SAGIS's display module
(CALPLOT) is available. Piease advise if you want a
COpY.

NPS GIS Users’ Workshop

Many of you have asked about the next Servicewide
GIS workshop. We intend to skip 1989 in favor of hold-
ing the gathering in conjunction with an international
conference on the use of GIS technology in parks and
protected areas. Baltimore, in November of 1990, is
scheduled as the place and time of the event. | will be
the program chairman. Please plan accordingly.

GIS Coordinators’ Meeting
Several GIS coordinators have suggested meeting
to discuss the Servicewide GIS program. This meeting
would ke in lieu of a FY'BY Servicewide workshop.
Please cantact Phil Wondra to estatlish a time and
place for the meeting.

GIS Peripherals Contracts
The DO GIS perigherals contracts, which allow you
to purchase a UNIX workstation. digitizing tablet, pen
plotter, and ink jet plotter, are still in place. New pro-
cedures make it possible for you to purchase these
items through your procurement officer in the park
or Region, without going through WASO.

Digitizing and Scanning Contracts

The NPS has two contracts in place for digitizing and
scanning. respectively, of maps. The contracts alse
have provisions for performing data transfer and build-

ing textual data bases. Call me for details.
Harvey Fleet, Chief
Branch of Digital Cartography
303-569-2593, F15-327-2593

More From Harvey Fleet

The winter 1989 Information Crossfile contained a
reference to an article on artificiaf intelligence (Al}and,
particularly, intelligent geographic information systems
{IGIS}. On a recommendation from our editor | sought
out and read the article. Here is my reaction;

IGISs differ from conventional GISs in two impartant
ways. They contain information about the reiations
among the various elements. or layers, or themes. in
the GIS data base. and they contain infarmation about
how to use this information to scolve various kinds of
{resource) problems. Conventicnal GISs. by contrast,
contain information only about the internal properties
of the data they contain. such as their location. status.
ownership. condition. importance, and so farth. Human
{expert) operators must understand both tne relation
among the data themes and how to use the system.

IGISs would appear to have wanderful promise for
enhancing the utility of GIS technology to park man-
agement. One can easily fantasize about a resource
manager sitting down at the keyboard ror microphone!)
and typing in {or speaking) some simple. plain English
guestions or commands. lke "Derve a gypsy moth
hazard rating map” {as in Shenandoah). or "Generate
a fire behavior model and show me all resources-at-
risk” (as in Yosemite or Yellowstone). or “Generate a
mode! of geomorphological change ™ (as n Gulf 1slands
or Cape Cod), or “Create a landscape restoraticn
model” (as in Saratogal. The system would go out and
find the right data elements. interact them correctly
with ancther {according to built-in rules), and generate
appropriate output. Viola! Instant, effortless results!

Sadly. reality intervenes. One must craw! before
one can walk, let aione run. We are struggling mightity
with our first steps - to establish credible. accurate
data bases. lo install useful — and usable - hardware
and software, and to find people to dedicate to operat-
ing the technology. We have much work to do before
we can devote our energies to budding Al rules into our
systems. Perhaps one not-loo-distant day, after these
prerequisites have been met. we will have software to
custom-tailor 1GIS’s to individual parks. In this sce-
nario, each park would go through a fairly detailed
{one-time) instailation procedure building specific
rules that apply to its own unigue situations.

There is no doubt thal expert systems can certainly
help users. They will never, hawever, reptace the need
for onsite systems administrators responsible for the
care and feeding of the hardware, software. and data
bases. They will also never be substitutes for knowl-
edgeable and skilled resource managers. who under-
stand resources and the relationships among them,
and who kngw how to asx the right questions.

‘Giant Green Wave’ Sweeping Western Europe

An LA Times-Washington Post news dispatch out of
Rome in May describes “an unprecedented tide of
environmental concern sweeping Western Europe,”
and suggests that Europeans are looking al the United
States and "determined to learn from our mistakes.”

Queen Beatrix of the Netherlands is quoted as say-
ing “The Earth is slowly dying, and the inconceivabie -
the end of life itself - is actually becoming conceivable.”

Margaret Thatcher of England. speaking to 180 sci-
entists. doctors. diplomats, and senior government offi-
cials. wamned that people may "unwittingly have begun
a massive experiment with the system of the planet

itself.” She ciled specifically the greenhcuse effect, the
shrinking ozone fayer, and acid rain.

Paiiticians across the continent are playing to the
growing national preoccupation with environmental
concerns which, according to an American senior ¢on-
suitant at the Crganization for Economic Cooperation
and Development in Paris. “hasn't hit the top yet”

What the Rome correspondent. William D. Mon-
talbano, refers to as “the giant green wave ™ is a product
af “better scientific monitoring and better communica-
tions that have underscored Europe’s own ecological
horrors to s people.” Haly’s deputy prime minister has
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called environment “the one issue that can unite us
now" in the face of a threat that knows no palitical
boundaries. o wit:

“Acid rain spawned in England kills forests in West
Germany and Scandinavia. Eighteen nations on three
continents help pollute the Mediterranean Basin.
Chemicals spified into the Rhine in Switzerland kil fish
in the Netherlands. Mercury contamination from a
plant in West Germany fouls drinking water behind
barbed wire fences 20 miles away in East Germany."






mab notes

Two biosphere reserve proposals with great
potential for accomplishment are progressing toward
realization. Atits April meeting. the U.S, Directorate for
Biosphere Reserves recommended the nomination of
the Kentucky Cavelands BR (Mammoth Cave NF) and
the Tennessee/Cumberland Valleys BR. Approval by
the U.S. MAB National Committee. the area admin-
istrators. and the international MAB Bureau is stil
needed.

Kentucky Cavelands BR would consist of Mammath
Cave NP as a core and the adjacent 62.000-hectare
groundwater recharge zone as a transition area, or
zone of cooperation. Superintendent Dave Minalic
points out that 20 percent of the world’s land areas are
underlain by karst terranes such as Mammoth Cave's,
and that as a biosphere reserve this area could serve
as a mede! for sound environmental management of
cther such lands. This s an unusually clear example of
mutual dependence between park and region: the park
attracts tourists to the region and the region must farm
and handle sewage in ways that maintain quality of the
groundwater that the park’s cave life depends on.
Cooperation between the parx and local communities
already has produced an agreement to build a regicnai
sewage system. Public awareness programs are
underway, and a study of farm fertilizer practices to
prevent greundwater pollution has been proposed.

The Tennessee/Cumberland Valleys BR in western
Kentucky and Tennessee would consist of the
170,000-acre Land Between the Lakes (TVA) and two
nearby national wildlife refuges as satellites: Cross
Creeks and Tennessee. No NPS area s included. The
6,648-acre core area would consist of four watersheds,
33 small ecology study areas, and a number of old-
growth stands in Land Between the Lakes (LBL); the
rest would constitute a buffer zone. Most of the LBL is
intensively managed for recreation, timber production,
and wildlife. Established as a national demonstration
area in 1963 and now boasting a strong environmental
education program, the LBL. with the two refuges,
promises to become even more valuable to the region
and the world as a biosphere reserve.

The Lake Champlain Basin-Adirondack BR in
New York and Vermont was approved by the MAB
Bureau in April. It becomes the fourth largest bio-
sphere reserve in the world. Dedication ceremonies for
the Central California Ccast BR wil be held in San
Francisco on August 11. Interest in the new reserve
runs high in that environmentally aware region, and
many dignitaries are expected to attend.

A draft action plan for the U.S. biosphere reserve
program is due in July. It will assess the program to
date, refine the BR selection pracess, set priorities for
conservation, research, and education programs in
biosphere reserves, and recommend actions for using
BR's in solving regional and global problems. It wil
stress that the program's mission in essence is to find
ways to bring about integrated development and adjust
to global and regional change while stil conserving
genetic resources. The action plan also will discuss
creation of a U.S, Biosphere Reserve Report Series —a
system for publishing any repoit on the BR research
program of general interest 10 the bigsphere reserve
constituency.

Two important meetings on biosphere reserves are
coming up in August. An NPS workshop an the role of
biosphere reserves in addressing global change

Brown Paper Describes
Beringian Park Proposal

In a stern, well-dacumented recital of global trends
toward planetary catastrophe, Bill Brown of Denali
National Park set forth for the recent George Wright
Science in the Parks conference in Tucson the pro-
posed Beringian international heritage park and its
potential for “meshing the respective strengths (of the
US and the USSR} in new syntheses for mutual bene-
fit”

issues will take place August 1-3 at the University of
Tennessee in Knoxville. And on August 8 and 9 a
symposium followed by a workshop on developing an
action plan for coastal barrier biosphere reserves will
be held during the AIBS meetings in Toronto.

The Proceedings of the Symposium on Bio-
sphere Reserves, containing 27 papers delivered at
the September 14-17, 1987 meeting in Estes Park, CO.
can be cbtained from Bill Gregg, Wildlite and Vegeta-
tion Division, Washington Office (202-343-8122). The
papers address general concepts. coastal-maring bio-
sphere reserves, and experience with biosphere
reserves in developed and developing countries. They
present a rich, thoughfful picture of the evolving bic-
sphere reserve program.

Napier Shelton
NPS Washington Office

MAB ‘Language’
Proposed

The two languages of the biosphere reserve litera-
fure — “the language of resource management” and
“the language of community” - are explored by Ron
Engel, professor of social ethics at Meadville Tech-
nological Schooi of Lombard College, in the Proceed-
ings of the symposium on biosphere reserves held in
September 1987 as part of the 4th World Wilderness
Congress.

Engel further contrasts the two fanguages as “the
language of management” vs. “the language of par-
ticipation,” and proposes that the latter is the more
appropriale as "the morally requisite modality for inter-
venticn in natural and cultural systems.”

Engel proposes that “to make participation rather
than management the fundamental theme of Man and
the Biosphere requires the development of new forms
of interdisciplinary research and devefopment that are
holistic and community-regarding.” A plausible argu-
ment can be made, he suggests, “that it is the moral
language of community that most authentically
expresses the symbelism and ethics of the biosphere
reserve concept. Approached through the moral lan-
guage of community, one of the basic symbols of the
biosphere reserve concept — global evolution —
becomes a mosaic of co-evolving, self-governing com-
munities consisting of diverse forms of fife with intri-
cately balanced, interdependent parts and processes.”

(See page 13 for how to obtain the Proceedings.)
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Brown. who authored fsfands of Hope and currently
15 at work on a history of Denali NP, traced the history of
science as a product of cumulative cultural knowledge
- its theories generally appiied “only in a context of
cultural readiness.”

One of those moments. he maintained. is presently
upon us.

The two kinds of readiness necessary are ideologi-
cal acceptance of a need to do something and tech-
nological capabilitytodo it. The “semething” athand s
nothing fess than saving ourselves as a species. and
the Nationa!l Park System, with its wideflung natural
and cultural treasures and its interpretive function in
place and respected. is peculiarly situated to give pub-
lic awareness an educated boost.

The ancient land-bridge connection that made
Alaska a peninsula of Asia endures to this day. Brown
said. in the fields of physical. biclogical. and anthro-
pological sciences. Recognizing the joint interests of
the two countries. the Beringian Hentage Project —
adopted in a 1987 protocol following reciprocal visits
that year by US and Soviet delegations. "would open
the way far joint scientific research, actively spansored
by the benefitting nations.”

Brown's entire paper will be carried in a forthcoming
issue of The George Wright FORUM. His final para-
graphs contain this visicn:

“In broader perspective. the National Park System
comprehends a spectrum of natural and culturai areas
reaching from the tropics to the high arctic. from Maine
to the Marianas. Unless the global trends warnings we
have so far received prove unreal ~ an unlikely event -
it is inevitable that our government. in concert with
others, will be forced to mount Manhattan Project
equivalents to stem the rising waters. control energy
emissions, curb the poisons that Nature has finally
refused to absorb.

“In pursuit of these massive tasks, key sites within
our National Park System and allied conservation
units, and in equivalent reserves of other nations,
surely will function as monitoring, research. and exper-
mental centers, They will record levels and changes,
pinpoint sources, and provide the scientific knowledge
that can translate into reform and restructuring of cur-
rent destructive practices. In this international mosaic
of sites, the nationai parks of the United States will be
critical benchmarks, standards by which deviations
from or reccvery toward healthy environments can be
measured.

"As steward of these natural laboratories and data
bases, the National Park Service must begin now to
prepare itself for a key leadership role in scientific and
social affairs. nationally and tnternationally. based on
the geographies of hope that itis privileged to manage.

“Given all this. and with regret that grim necessity is
its cause. | yet believe that this institution may be on the
brink of resuscitation. Lord knows we need it. We need
a cause that will restore and requite the bruised ideal-
ism of this honorable Service. We need to be valued
again in our own society. We've always measured that
value by the service we could render. | believe well
have the opporiunity 1o render more Service than
we've ever rendered before”






information Crossfile
{Continued from page 15)

"Great Basin National Park: The Nation's Newest” is
the title of a recent {February 1989) issue of Nofes on
People, Parks and Forests. a limited circulation pub-
lication of the NPS/CPSU at the OSU College of For-
estry, Kristin Martinson and Marty Lee are cc-authors
of the well-researched article, which includes a historic
look, the present and future resources outlook, and a
detailed study of visitors, present and patential. Martin-
son and Lee will prepare the material for Park Science
readers in the Fall 1989 issue.

A bound copy of the abstracts from the 8th Interna-
tional Bear Conference held Fets, 20-25, 1983 in Vic-
toria, BC. came to Park Science from Kate Roney,
NPS Resource Management Specigiist at Kotzebue,
AK. together with a copy of the paper she and fellow
RM Specialist Lee Ann Ayres. and two Alaska Fish and
Game Department scientists, presented at the con-
ference. The paper is on “Applications of mark-
recapture techniques and radiotelemetry for estimat-
ing grizzty bear density in relation to mining develop-
ment and human exploitation in Northwest Alaska.”

Proceedings of the 8th Conference will be published
at a so-far undetermined date. Past Proceedings are
available from Michagl R. Pelton, Dept. of Forestry,
Wildlife & Fisheries. U/Tenn., Knoxville, TN 37901,
Costs forthe 6th and 7th Proceedings are $30 and $35
respectively.

Roney was able to attend the conference because of
a grant from the Horace Aibright Employee Develop-
ment Fungd. She is preparing an article for the Park
Science Fall issue based on the conference. where
more than 200 people from 10 countries heard 765
papers.

]
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A 74-page Directory of Research Grade Scientists
and Research Grants-Grade Scientists in the National
Park Service is now available from NPS Natura
Resources Fublication Coordinater Donna O'Leary.
cio Air Quality Division. P.O. Box 25287. Denver. CO
80225. The personnel are listed alphabetically by
name and Region; information includes titles,
addresses and phone numbers, major academic
fields. degrees obtained and universities and years
when they were won. plus topics of current and recent
research.
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Five reports of research on the Gorda Ridge are
available now and can be ordered pre-paid from the
Cregon Dept. of Geology and Mineral Industries, 910
State Cffice Building, 1400 S.W. Fifth Ave., Portiand.
OR 87201-5528.

The Gorda Ridge is an area cf hydrothermal vents
and sea-floor spreading off the southern Oregon and
narthern California coasts - a subject of intense inter-
est because of nodules of mineral depcsits and
unusual life forms that appear to get energy from
chemical processes rather than sunlight. The report
titles are: Sea Cliff diving and sediment studies by R.
Karlin. 85: Soft-sediment hydrothermal vent commu-
nities of Escanaba Trough by J.F. Grassle and C L. Van
Dover, §5; Bialogical resufts from DSV Sea Ciiff explo-
rations of the northern Gorda Ridge by G.L. Taghon.
$4. Studies of hydrothermal effluents on the Gorda
Ridgs by RW. Collier, 55; and Submersible observa-

Woodstorks Move in
on Cumberiand Island

By Susan P. Bration

The disappearance of the majerity of the endan-
gered wood stork (Mycteria americana) population
has been one of the most serious threats to the integ-
rity of the avifauna of Everglades National Park. The
storks have not died or ceased 1o reproduce, but have
moved north, presumably to habitats where hydrologic
conditions favor the wood storks’ style of foraging.
Ironically, a wading bird survey recently compieted on
Cumberland Island National Seashore, Georgia. indi-
cates wood storks are now resident in the Cumberland
Sound area anc in 1986 and 1987. actually attempted
to nest on Cumberland Island. The survey. ariginally
funded by the Department of Defense to evaluate bio-
logical impacts of deep dredging for the nearby Kings

tions and bottom-sample analyses of the Sea Cliff
Hydrothermal Field by J.S. McClain and P. Schiffman,
35,
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Tandem tracking of research and resource manage-
ment projects in the National Park System is descrited
and advocated by NPS/CPSU Leader Chuck Douglas
at the University of Nevada/Las Vegas. in an article to
appear soon in the George Wright Society FORUM.
Douglas recommends the use of project tracking soft-
ware, several commercial versiens of which are avail-
able. and details the workings of Protacs (Applied
MicroSystems, Inc.. P.C. Box 832. Roswell. GA 30077.
{404) 475-0832) - used by his Unit.

A useful feature of the program, Douglas says, is the
production of Gantt charts — chronologically oriented,
horizontal bar graphs depicting segments of a project.
Scheduled dates and actual dates of completion are
shown and changes can be made on the chart via the
Activity Update screen. "Graphic presentation of pro-
ject events and deadlines allows more rapid visuatiza-
tion of a project’s status, " writes Douglas. “In the Tan-
dem Tracking scheme. a research project would be
followed immed:ately by resource management
action.”

The Tandem Tracking scheme. he concludes, “could
dramatically reduce the time lag between research
and management action.”

*

H¥

“Fifty feet above houndsman Gale Culver, an 85-
pound female cougar snoozed away a gray afterncon
inthe spreading limbs of a fir tree. A dozen yards down
the bluff, a smaller mountain lien lay concealed in
another tree.”

Thus begins Dick Cockle's Oregonian newspaper
account (March 13, 1989) of the hounds pursuit that is
part of a three-year study in northeastern Oregeon by
the state’s Fish and Wildlife Department. The goal is to
capture and release every mountain lien in the 500-
square-mile Catherine Creek Game Management Unit
of the Wallowa Mountains. Four hundred square miles
is thought to be cougar habitat.

The study is believed to be the first serious attempt
ever 10 capture and track every cougar in a specific
habitat area. The best biclogist guess till now has been
that 1,800 to 2,000 cougars roam Oregen’s mountains.
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Bay Naval Submarine Base. was intended 1o deter-
mine which species of wading birds were using Cum-
berland’s salt marshes at the cnset of construction
dredging activities.

In the late 1970s. Ron Odum, of the State of Georgia
Department of Natural Resources, reported two wood
stork colonies in coastal Georgia counties near Cum-
berland Island Nationat Seashore. Prior o that time
wood stork sightings on the coast of Georgia were
sporadic, although storks may have been resident in
nearby Ckeefenokee Swamp. In 1986, an Audubon
aerial census Iocated a large colony {250 pairs) at
Daver Bluf, on the mainland to the north of Cumber-
land. Park staff verified wood storks nesting at Heron
Pond on Cumberland Island in 1986, but did not deter-
ming the survivorship of young storks.

In 1987. the wading bird survey and a “wood stork
watch” documented a second year of nesting at Heron
Pond and found wood storks were roosting and forag-
ing on Cumberland island at all four seasons. As many
as 55 storks were observed at the Heron Pond at cne
time. Since 1987 was a drought year, the pond went dry
in May {alligators were seen leaving the area) and the
wood storks abandoned the nesting effort. They did
not attempt 1o nest at the pond in 1988.

Aside from cbservations of roosting and nesting.
numerous sightings were made of wood starks forag-
ing or resting in brackish ponds, in fresh water at Lake
Whitney, or intidal creeks. The total of 179 sightings for
1988 was much higher than expected. The wading bird
survey found wood storks foraging in salt water, partic-
ularly at low to medium incoming tides. Salt water
foraging is considered very rare in south Florida, per-
haps due to the lower tidal amplitude. In south Geargia.
small fish "run up” the estuaries as the tide comes in.

In summer 1988. aerial cverflights found wood
storks foraging regularly in both fresh and saft water
habitats in the Cumberland Sound area. A series of
two-hour flights flown over a standardized route in late
September. 1988. counted 109 to 411 storks, with an
average of 303 per flight. These dala suggest that the
number of endangered wood storks using the Cumber-
land Sound and the two islands to the north of it may
exceed 500 birds (the total wood stork population inthe
U.S. is about 10.000 birdsh. Ground survey in 1988
located two additional roosting areas on Cumberland
Island - one on the marsh shoreline near Plum
Orchard mansion and one at Willow Fond. in the
Sweetwater Lakes complex in the interior of the island.

This research and monitoring effort found far more
wood stork activity on and near Cumberland Island
than originally expected and suggests protection of
wood stork foraging and roosting siies should become
a key management concern for a park area outside of
south Florida. The aeriat surveys found more groups of
storks near salt water habitats, but relative to their very
limited area in the region. fresh water ponds and lakes
were very heavily used by the storks. Thase sites are
very prong to hydrolegic changes and human induced
disturbance. Priorities for Cumberfand Island Nationa!
Seashore are 1o protect tidal creeks used for foraging
and 1o protect interior wetlands. such as Heron Pond or
the South End Ponds, where small colonies of wood
storks may roost. nest or forage.

Brafton is & research bioiogist and feader of the
NPSICPSU at the UIGA Institute of Ecology:



Pollution, Politics,
Procrastination
Are Triple Threat
to U.S. Environment

Cne of the mast impressive efforts ever mounted to
document environmental concerns and match them
with recommendations for remedial or preventive
actions was carried outin 1988 by a steering commitiee
and a task force whose members and chairpersons
read like a scientific and environmental Who's Who.
Their product, entitled Blueprint for the Environment: A
Plan for Federal Action. edited by T. Allan Comp. is
now available in book form,

The reader of this 335-page paperback ($13.95 from
Howe Brothers. PC. Box 6394, Sait Lake City. Utah
84106 wilf find 511 approaches to national environ-
mental problems, each one a reasoned solution for a
specibic concern best addressed by the federal gov-
ernment. Qutiined in 90 “topic chapters™is "the mas-
sive effect of federal action on cur environment and the
remarkable range of those effects.”

Checklist For Action

Accarding to Editor Comp, Biueprint for the Environ-
ment “becomes a checklist for responsible federal
actian, & guide to the complex workings of our govern-
ment. and a clear indication of the astounding impact of
federal environmental action - or inaction ... Yielding
tc the smaller concerns of poltuters, politics. or simple
procrastination will only allow the problems to multiply.”

0Of the 92 recommendations te the Department of
the Interior, 26 directly address the National Park Ser-
vice andfor aclivities in which its engagement is recom-
mended. Comprehensive boundary studies, comple-
fion of wilderness studies, implementation of appro-
priate visitor carrying capacities for ali NPS units (as
now required by law}, updating of the 1372 Nationai
Park System Plan, improvement of concessioner reg-
ulation, and improved protection of park resources
from the effects of mining are among the specifics
addressed.

Section on Research

Ina separate section on research. the NPS is urged
to "help develop and support a specific tegistative
mandate for Nationai Park Service research which
recagnizes the unigue scientific value of the national
par<s. defines the role of researcn. and directs the
Service to conduct natural. cuitural and social science
research as an essentiai element of its mission.” In a
related section entitlea “education.” the report calls on
the NPS director to "seek legislalion to provide a statu-
tory mandate for park-based interpretation and educa-
tion as fundamental to the mission of the nationa
parks.”

Parsonnel from the top echelons of 18 of the nation s
most prestigious and mfluential environmental organi-
zations were actively engaged in shaping the report
and manv of them were present al a 45-minute creas-
fast meeting i the White House 1o present it to Presi-
dent Bush.

Prescribed Burn Interpretation
Affects Visitors’ Perceptions

Editor’s note: Dr. Joyce A. Quinn, social sciences
associafe professor at Cal/State/U, Fresno. submitted
the following summary of her recently completed
study for Sequoia and Kings Canyon NPs concerning
visitor attitudes toward NPS fire program and policy.

In response to a recommendation in a National Park
Service report on fire management programs, a ques-
tionnaire was administered to 1000 people in Sequoia
and Kings Canyon NPs during summer 1987 in order to
identify visitor understanding of and reaction 1o the
Park Service prescribed burning program.

The major objective of the research was fo assess
vigitor awareness of and aftitude toward prescribed
burning and perceived threats to giant sequoia groves
in Sequoia and Kings Canyon NPs. In accordance with
directives of the report, the survey was designed 1o
quantify visitor respanses to forest fires management
in the parks. Five major questions were addressed:

1. What is the visual reaction of visitors to seeing a
burned area, smake, or fire scars on gfant sequoias in
the park? Are these features readily perceived by the
general visitor. and does the sight of them affect the
visitor's park experience in a positive, negalive, of neu-
tral way?

2. Are visitors aware of the fire management pro-
gram carried out by the Park Service? Is the visitor
aware that the NPS has a program of prescribed igni-
tions and management of natural fires?

3. Do visitors understand that the fire management
program is a tool designed 1o reduce wildfire hazards.
encourage reproduction of the giant sequoias, and
restore naturat ecological processes?

4. What is the reaction to the NPS interpretive pro-
gram? Is there sufficient information available to visi-

tors concerning the fire management program?

5. Whatis the preferred treatment of burned areas?
Sheould the NPS try to hide fire scars or leave areas
alone to regenerate naturally?

Conclusions

1. Burned areas and smoke are generally visible to
less than half the park visitors and neither has an
impact on enjoyment of the visit. More visitors noticed
fire scars an giant sequoias (87%) but stated that the
sight enhanced the beauty of the trees. Visitors who
had read The Bark or had been to the Visitor Center
were more aware of the NPS burn program and were
also more likely to notice the effects of fire.

2. Approximately three-guarters of all visitors were
aware that the NPS regularly sets fires and allows them
to burn. Foreigners and first-day visiters were less
likely 1o be aware of the fire management program.
Visitors who had taxen part in an interpretive program
{The Bark or ranger-guided walk) or had been in the
park for more than one day were more likely to know
about NPS fire policy.

3. Most visitors were quile perceptive concerning
the role of fire in natural ecosystems. Those who were
not included first-day visitors, foreigners, and those
who had not read The Bark.

4. NPSinterpretive information was very effective in
informing visitors of fire management policies and the
ecological role of fire. Over four-fifths of respondents
who had seen such information said that it altered their
opinion concerning the role of fire.

5. An overwhelming majority of visitors. with the
exceplion of fareigners, were in favor of leaving burned
areas alone 1o regenerate naturally rather than try to
hide the effects of fire.

meetings of interest

1989

Aug. 1-3, NPS TRAINING WORKSHOP ON GLOBAL CHANGE AND BIOSPHERE
RESERVES, University of Tennessee, Knoxville, TN. Contact: Bill Gregg {202)

343-8122.

Aug. 6-10, 40TH ANNUAL MEETING OF THE AMERICAN INSTITUTE OF BIOLOGICAL
SCIENCES, at University of Toronto: theme, “Global Change.” Contact: Nancy
Dengler, Dept. of Botany, U/Toronto, Toronto. Canada M5S1A1; (416} 978-3536.

Aug. 8-9, U.5. MAB SYMPOSIUM AND WORKSHOP ON COASTAL BARRIER BIiO-
SPHERE RESERVES ON THE U.S. ATLANTIC SEABOARD; part of the 40th Annual
AIBS Conterence in Toronto, Canada. Contact: Bill Gregg. {202) 343-8122.

Sept. 11-17, MANAGING AMERICA'S ENDURING WILDERNESS RESOURCE: A Con-
ference in celebration of the 25th anniversary of the National Wilderness Preservation
Sysiem: the Sept. 11-14 section will meet at the Radisson University Hotel on the
Minneapolis campus of the University of Minnesota; the Sept. 14-17 section will meetin
the Superior National Forest in northeastern Minnesota. and will include one- or two-
day field trips. A Proceedings will be published. Contact; Charles R. Joyn, USDA
Forest Service (RRAWL), 310 W. Wisconsin Ave., Milwaukee. W| 53203: {414) 291-3610.

Oct. 17-20, 16TH ANNUAL NATURAL AREAS CONFERENCE, at the Hyatt-Regency in
Kneoxville, Tenn., with field trips tc Great Smoky Mountains NP. Big South Fork NRA.
and Cherokee NF Contact: J. Raiph Jordan. Division of Land and Economic

Resources, TVA. Norris, TN 37828.
1990

March 20-24, FIRE AND THE ENVIRONMENT: ECOLOGICAL AND CULTURAL PER-
SPECTIVES, an international symposium to be held in Knoxville, Tenn.. multi-
sponsored including NPS, W Tenn, USFS, and the Society of American Foresters.
Contact: Fire Ecology Symposium, Dept. of FW&F, U/Tenn. Krioxville, TN 37901-1071,

(615) 974-7984.
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regional
highlights

Pacific Northwest

Resource Management Specialist Ed Menning pro-
fessed disappointment in the National Conference on
Mountain Management held in |ate February in Port-
tand. Oreg., citing a low number of participants and
“thin” representation from NPS. One moment of
“excellence.” however, was Yosemite Supt. Jack More-
head's "solid presentation on Future Trends in Moun-
tain Management,” Menning said.

A set of resolutions, not yet finalized, will be one
oroduct of the conference. They deal with such issues
as user conflicts on public lands, lack of public under-
standing of wildland ethics, threats to water quality, and
the need ta balance user freedoms with resource
impacts.

PR

The University of idaho CPSU now has available for
distribution, copies of its resource database search
program, written by Roger Hoffman. This program was
deveioped to be used with the resource databases
now being constructed in several Pacific Northwest
parks. The completely menu-driven program comes
with a demcnstration database and is easy to install
and use. The program allows for selectively filtered
searches on any one or a combination of the 47 fields
of information in the resource database. A variety of
output options are also avaiable including a matrix
format useful in tracking inventory and maonitoring
efforts.

The program requires an IBM compatible machine
with a hard disk. For a copy of the pregram. sample
database, and user’s manual contact Gerry Wright,
Cocperative Park Studies Unit, College of Forestry,
University of Idaho. Moscow, 1D 83843. ard enclose
{2) formatied 5.25 inch disks or (1) formatted 3.5" disk.

% x

Shirley Clark, PNR biologist, attended in Aprif the
second annuat review of the Oregon State Implemen-
tation Plan for Visibility. Visibilty in the Mount Hood
Wilderness and the Ceniral Cascade Wildernesses
has improved since implementation of the State's Vis-
ibility Plan; however, visibility impairment at Crater
Lake NP has increased. In 1987, 5 percent of daylight
hours had significant impairment: in 1388, 18 percent
were 50 affected. Ot the 18 percent in 1988. 51 percent
was attributed to a prescribed natural fire within the
park boundaries. Unexpected weather conditions (see
editorial this issue) had caused the fire to “blow up”
and required park personnel to switch from a monitor-
ing 1o a suppression mode. Al the request of the
Oregon Department of Environmental Quality, Clark
and Mark Forbes (PNR Fire Cocrdinator} met en May 3
with DEQ members to discuss the naturai fire program
and visibility impairment at Crater Lake.

LR

The Sierra Club, the Oregon Natural Resources
Council, and the National Parks and Conservation
Association have requested that the Interior Depart-
ment’s Board of Land Appeals reconsider its decision
to allow exploratory driling for geothermal resources
near Crater Lake. Included with the request for recon-
sideration is a request that all exploratory dniling near
Crater Lake be stayed pending resolution of the pet-
tion.

Peer review for the research on ecological effects of
stocked fish on naturally barren high mountain jakes in
North Cascades NP was held inMay at the NPS/CPSU
on the Oregon State University campus. Gary Larson.
CPSU research aquatic ecologist, indicated that
resuits would not be available before presstime. An
article on the subject will appear in a future issue.

o ow

Biclogy of the Rhizosphere was the title of the 50th
Annual Bilogy Colloquium at Oregon State University
in Corvallis May 19, 1989. The whole area of interface
between plant roots and the surrounding soil was the
focus of the day-long meeting, which attracted about
200 scientists from the U.S. and the United Kingdom.

An internationai group of 10 scientists explored the
various aspects of research in this field, providing
background for current rhizosphere research and dis-
cussing biological interactions. current approaches,
and applications of the discipline.

"What goes on below the ground is as important as
the biological activities abave the ground,” according
to John Lattin, OSU entomology professor and chair-
man of the colloquium. For information on the Pro-
ceedings, contact Dr. Lattin, Dept. of Entomology.
OSU, Corvallis, OR 97331; {503) 754-2116.

Midwest Region

A meeting was held in Minneapolis March 29-30 to
discuss findings from a study of wolf decline at Isle
Royale NP. The 26 participants represented NPS man-
agement and research, wolf ecology, disease and
genetics specialties. and conservation bioiogy.

The meeting was to summarize preliminary findings,
seek consensus on immediate actions, and make rec-
ommendations on long-term study and management
involving Isle Royale wolves. The formal emphasized
open discussions organized around shor! presenta-
tions by collaborators who have been involved in the
Isle Royaie wolf study during the past year.

The group consensus was the original three hypoth-
eses set forth 10 explain the decline all remain as
possibilities. and to this list a fourth possible cause
should be added. The hypotheses are:

1. Food shortage, caused by moose age structure
heavily skewed toward young mogcse.

2. Disease, with exposure 10 canine parvovirus
(CPVyandLyme disease confirmed and other possible
parasite/disease influences remaining 1o be studied,

3. Genetics, as preliminary findings suggest that
the entire population may be closely related and that
loss of genetic variability may be substantial.

4. Stochastic events, with numbers now so low
that random individual or population events may jeop-
ardize the population.

Discussions centered around research scenarios
developed 10 test the four hypotheses for wolf decline.
The group recommended as pricrity management
ohjectives scientific and educational efforts that will
maximize new understanding of the dynamics of small
populations. Findings need to be promptly published in
scientific journals and interpreted for the public at
large.

oy w

The Midwest Regional Office now has a cooperative
agreement with the Unjversity of Nebraska to
inventory, rank, map, and evaluate control measures
for exatic species within 10 national park units. A 1985
exetic plantinventory for each park will be updated and

18

a complete exotic species list developed. Each park's
exotic plant species will be classified as either
innocuous or disruptive according to a set of criteria
and the disruptive species will be ranked using a mod-
fied version of the Exotic Species Ranking System
developed at Indiana Dunes. The distribution and pop-
ulation status of the most disruptive species will be
determined and management recommendations will
be provided. An evaluation of the Exatic Species Rank-
ing System also will be included. A final report is due
June 30, 1891.

P

The Midwest Region will sponsor a Research and
Natural Resources Management Workshop July 10-14
at Scotts Bluff and Agate Fossil Beds. About 30 scien-
tists and resource managers will discuss the status
and use of Midwest Region CPSUs. park and Region
research conferences, coardination of Midwest Region
parks Geographic information Systems. collections
management. and inventarying and monitoring needs.
A special topic will be management of fossil resources.
with participants assisting Dr. Robert Hunt at a dig site
at Agate Fossil Beds. Participants also will design the
outline for an ecasystem inventary and monitoring pro-
gram for Scotts Bluff.

North Atlantic Region

While the national news was dominated by the
Prince Wiliam Sound disaster. another spill of #6 Fuel
Oil was quickly cleaned up at Cape Cod NS. Although
many magnitudes smailer, this spill was still threaten-
ing in that it came ashore at the principal nesting area
of piping plover and immediatety narth of an inlet open-
ing into a highly praductive back-barrier estuary. Nau-
set Bay.

The Coast Guard led containment operations, using
NPS, contracted. and volunteer cleanup crews.
Despite having ta give the plovers a wide berth, and
brisk weather through the night. cleanup was accom-
plished before the spill was carried through the inlel
into the Bay.

The offender has not yet been found despite inten-
sive searching. This incident provided a valuable test
of the Seashore’s ol containment plan and yielded
imporiant information on its strengths and weak-
nesses. Especially noted were the limitations of volun-
teer labor (however well-intenticned), the value of tech-
nical information in media relationships. and close
communication between the various agencies
involved.

The recent compietion of a major inventory effort.
which includes a numerical model of tidal driven cir-
culation within Nauset Bay. had just been completed in
preparation for possible oil spills in this heavily-used
and navigaticnally-difficult area. For fulure refinements
to the control plan. the model will be used o map the
limiting velocity of containment boom effectiveness
and thus allow for the design of choke points in the
estuarine flow network. This will further minimize the
penetration of surficial poliutants onto the habitats of
the Nauset system.

%

Michael Soukup (Regeonal Chief Scientist) and Paul
Buckley (CRU Leader at Rutgers} will be moving 1o the
University of Rhode Island (Graduate School of
Qceanography} this summer to establish the new Cen-
ter for Coastal Research to serve coastal and marine
parks in the North and Mid-Atlantic Regions. Much
more on this later.






Cape Lookout Turtle Monitoring

By Julie Parrish and Michael Rikard

The field rangers of Cape Lookout National Sea-
shore (CALO) began monitoring marine turtles in 1976.
Baseline data were collected from 1978 to 1983. during
which time nightly patrols and tagging of the nesting
loggerheads were conducted. Since 1984, CALO has
continued to menitor turtle activity. document strand-
ings. protect nest sites, relocate endangered nesis
{1987 being the exception) and protect hatchlings.
CALO continues to be the most significant northern
nesting beach for the Atlantic Loggerhead and sup-
ports the second highest number of nests in North
Carolina. In addition to providing CALO with manage-
ment data, the mformation gathered on CALO beaches

is an important link for state. federaf and private Atlan-
tic Coast sea turile managers.

Site Description

Cape Lookout Naticnal Seashore lies in the central
coastal area of North Carolina between Beaufort and
Ocracoke Inlets. The Gulf Stream passes within 20 to
40 miles of Cape Paint, bringing in a variety of stranded
turtles. Pamilico and Core sound creates the seccnd
largest eastern estuarine system and makes for excel-
lent turtie habitat. The parkis divided into three islands
by Barden's Inlet and New Drum Iniet. The north-
ernmost island is referred to as Core Banks North
{CBN) and is approximately 22 miles lang. Core Banks
South (CBS) extends southward from New Drum iniet

Southwest Takes Sweeping Look at Natural Resources

By Keith Yarborough

At a successful warkshoo on Natural Resources
Management, held in April 1988, 37 park participants
from 26 Southwest Regional park areas and the CPSU
at Texas A&M University. plus & from the Southwest
Regional Office. discussed a broad spectrum of sub-
jects. 1o wit:

Hardy Pearce of the Wildlite and Vegetation Divi-
sion, NPS Washington Office. gave an cverview of that
division's organization and the services it can provide
to field areas. the final Resources Management Pro-
gram guideline, the revised Management Policies,
NPS-77 developments. the NPCA Commission on
Resources Management and Science Report,
National Natural Landmarks, Global Climate Change
and Biodiversity. the NPS’s inventarying and leng-term
monitoring initiative, and the future of the Natural
Resources Preservation Program.

Glen Kaye. Chief, SWR Division of Interpretation
and Visitor Services. spoke on interpreting biodiversity.

Regional Highlights

{Continued from page 19)

Dallas, Texas. and the SWR Division of Rescurces
Management and Science staff in relation to the MAB
effort with Mexican Biosphere Reserves, This work
involves the heavy air poliuticn loadings that impact
visibility and other air quality related vaiues in Big Bend
and Guadalupe Mountains NPs. There pollutants are
transported by air masses emanating primarily from
northeastern Mexico and the Texas Gulf Coast.
although Guadalupe Mountains receives emissions as
well from the El Paso, Texas/Juarez, Mexico urban
area. A meeting in mid-June in Mexico City is discuss-
ing possible means to mitigate these impacts.
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A collaboration amang staff of Big Bend NP, MAB
Coordinator Bill Gregg. and staff members in the
SWR's Division of Natural Resources Management
and Science is undertaking to link Big Bend with two
other Biosphere Reserves in the Chihuahuan Desert
of northern Mexico. A series of meetings is fostering
exchange of research findings and resource manage-
ment information. Common problems are being ana-
lyzed, and a plan is being developed to restore the
Bolson tortoise in these three areas.

Mark Scruggs, Chief, Research Branch. Air Guality
Divisicn, Denver. described that division's organization
and services available to parks, updated Air Quality
Dwviston's activities. and gave the latest research find-
ings on visiollity and bioiogical effects of air poliutants
in the Southwest Region and Servicewide.

Dan Kimball, Chief, Policy, Planning, and Evaluation
Branch, Water Resources Division. Fort Collins.
described that division's organization and services
available. and their recent activities in Southwest
Region parks.

Tanna Chattin. SWRQ Public Affairs Cfficer, talked
on how to work with the media. avoid the pitfalls. and
survive.

Ron Kerho, Cave Specialist, Carlsbad Caverns, NM,
described the new discoveries in Lechuguilla Cave, the
concept of cave wilderness, and how to interact with a
“non-supportive” public and live to tell about it.

Gerry Hoddenbach. Southwest Regional Biclogist,
covered Integrated Pest Management activities in the
Southwest Region.

William Cook, NPS trainer at the Federal Law
Enforcement Training Center, Glynco, GA, handled lia-
bility risks for resources managers. using important
case studies, Servicewide,

George Neusanger. Resources Management Spe-
cialist with Jean Lafitte National Historical Park and
Preserve. spoke of the ongoing issue concerning
hunting/trapping at Jean Lafitle.

Harry O'Bryant, Acting Unit Leader of the CPSU at
Texas A&M University, discussed the services the
CPSU can provide to Southwest Region parks.

Cliff Chetwin, SWRO Resources Management Spe-
cialist and Fire Officer, described FIREPRQ Il and fire
management policy after the Yellowstone area fires.

Jim Walters, SWRO Resources Management Spe-
cialist, tackled the Cesert Parks Task Force and con-
cepts of backcountry management (for which he was
nearly lynched!).

Harvey Fleet. Geographic Information Systems
Division, Denver, outlined the organization and ser-
vices they can provide, and detailed case examples of
GIS applications.

In addition, mini-workshops were held on prepara-
ticn of contracts, computer applications for resources
management. GIS applications, and integrated pest
management applications in the Southwest Region
parks.
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21 miles to the Cape Lookout Bight area. Both CBN
and CBS have a northeast to southwest orientaticn
and exhibit a low profile landscape. Shackleford Banks
is 9 miles long and has an east-west orientation creat-
ing a higher dune system and larger areas of vegeta-
tion. Alf three islands are subject to constant and dra-
matic change by the actions of wind and waves.

Methods

The Seashore 13 divided into three study areas.
corresponding 10 the three 1stands comprising the Sea-
shore. A Research Sector. which was a separate study
area from 1978-1986. was located 1.25 miles north of
the Lighthcuse and extended southward 10 the Cape
Lookout point.

CBN and CBS were patrolied daily fram June
through August by Student Conservaiion Association
(SCA) Students and NPS rangers. Daily patrals of
Shackleford Banks were discontinued since it yielded
only two nests or 5 percent of the 1987 Seashore total.
Any visitor reported turtle activity was investigated and
foot patrols of Shackleford Banks (SH) were conducted
very infrequently. Attempts were made to conduct
early morning patrols of CBN and CBS. but logistical
constraints sometimes extended patrols into the late
afterncon hours. Some turtle activity may have been
missed due to wind. tide. and rain. which cbscure turtle
tracks by afternoon.

Individual data sheets were completed for each tur-
tle activity located. Nests in danger of erosion or over-
wash were relocated to safer areas. A "dig"” occurred
when the turtle excavated a body pit or disturbed a
large amount of sand but the egg chamber was not
located. Digs and nests were protected by markers:
individual exclosures surrounded each. Exclosures
were erected 50 days alter the lay and maintained i
provide funnel-shaped corridors from nest sites to the
ocean. This provided rut-free access to the ocean for
the hatchlings, Hatchling activity monitonng was con-
ducted throughout October on a daily basis. All nests
which could te relocated were excavated for follow-up
data,

Nesting

1988 nesting activity began on June 8 and continued
until August 18, for a 72 day nesting season. The
average nesting season from 1979-1988 is 80 days. Of
the 10C activities documented. there were 40 nests, 10
digs, and 50 crawls. Crawls were turtle tracks not asso-
ciated with any type of digging activity by the turtle.
General results for each study area are given in Table
1.

Table 1. 1988 Activities by Study Area

Area Nest Dig Crawl Activity
CBN 13 5 23 41
CBS 27 4 27 58
SH - 1 - 1
Totals 40 10 50 100

As can be seen from Figure 1, nesting activity has
continued fo decline since 1985. In 1988 CALO had 35
percent fewer turtle activities than in 1885, 33 percent
fewer than in 1986, and 10 percent fewer than in 1987.
Possibly this is a natural fluctuation. since nesting
numbers decreased from 1980 untit 1983 and then
showed a slight upward trend from 1984 to 1985.

In past years, the research sector yielded a high
percentage of the total park nests. In 1987 and 1988 the



research sector yielded only 23 percent and 28 percent
respectively. The northern portions of CBS and CBN
have continued to increase in total activity and actual
nests. Figure 2 is a comparison of turtle nests by area
from 1977 1o 1388.

As shown in Tabie 2, CBN continues to be a signifi-
cant nesting beach. Halch success was 5 percent
greater on CBN than on CBS, probably due 1o more
relocations. 70 percent of CBN nests were relocated
compared o only 15 percent of CBS nests. incubation
periods are fonger on CBN than on CBS. pessibly due
to nest temperatures and sand grain size.

Table 2. 1988 Nesting Summary

CBS CBN Totals
Nests 27 (B8%) 13 (32%) 40
Digs 4{40%)  5{50%) 10
Crawls 27 (54%) 23 (46%) 50
Relocated 4 (15%) 9 {70%) 13
Excavated 23 (B6%) 13 (100%) 3B
Av. clutch 116 eggs 116 eqggs 118
Av. hatch 73 eqags 97 eggs 85
Halch success  61% 6% 63%
Av. iIncubation 64 days 67 days 65
Erodedflooded 13 (49%}) 4 (31%]) 1

The 'dig’ category proved very beneficial: digs were
protected as nests. Further excavation and evidence of
hatching enabled 9 of the 3 original activities marked
as digs 1o be reclassified later as nests. These 9 were
on CBS. Thirteen nests that were in danger of being
overwashed or eroded away were relocated to safer
areas; 70 percent of CBN nests and 15 percent of CBS
nests were relocated. No appreciable differences in
hatch rates for relocated and nonrelocated nests were
noted.

Hatching

Follow-up of nesting activity involved observing nest
and dig sites for signs of hatching. recording relevant
data. and excavating the site five days after the natural
hatch. Cften this can determine if a nest has been
adversely affected by predation. human disturbance or
environmental occurrences,

Follow-up studies were completed cn 36 of the 40
nests, 2315 eggs haiched, giving an average clutch
size of 113, ytelding an average hatch of 85 furtles per
nest. CBN had two nests with over 150 eggs each. It

Number of Turtles

Figure 1. Cape Lockout Turtle Activity 1977-1388

took an average of 67 days for nests to incubate, which
is longer than the CALC normal and probably due to
cooler spring and summer temperatures. The overall
hatch success for 1988 was 63 percent. Many of the
relocated nests received overwash because they were
not relocated to higher elevations. only a greater dis-
tance from the mean high tde. Seventeen. or 38 per-
cent of the CALO nests were flooded or eroded away.
The hatch success of nests which did not receive
overwash was 77 percent; it was 43 percent for those
that did.

It is agreed that nesting beach management pro-
grams can increase natural hatch success by 2010 30
percent. Because of relocation efforts CALO's turtie
program shoutd regularly preduce hatchlings from 70
1o 85 percent of the clutch. The relocation program on
CBN yielded 66 percent natch rafe. Hatch success on
CBS was less because 49 percent of the nests were
flooded or washed away. These were located 27, 39,
and 41 feet from the mean high tide. Three CBS nesis
less than 41 feet fram the high tide were totally washed
away; 11other nests. located from 42 to 90 feet from the
mean high tide also experienced devastating over-
wash (hatch percentages of 0). Fourteen nests located
from 12 to 115 feet from the mean high tide did not
receive cverwash, showing elevation of nestlocationto
be as important as distance from high tide.

Any nest less than 100" from mean high tide on CBN
was moved approximately 100" from high tide. Nests
less than 15 from mean high tide on CBS were moved
approximately 50 from high tide. Based on 1987 ang
1988 data the 100" was fairly protective for CBN nests.
The 15" distance used for CBS nests did not provide
adequate protection.

High fall tides, ‘northeasters," and passage of hur-
ricanes are fairly common at Cape Lookout. It is rare
that a hatching season passes without extreme high
tides, which overwash nest sites. During the 1988
hatching season. high tides on Sept. 26 and 27, a
combination of lunar tides and a mild ‘northeaster,” led
directly to the death of 265 hatchlings on CBS.

During these high tides, nests #37 and 38 were
excavated and 107 drowned hatchlings were found,
The nest cavities were filled with approximately 8
inches of standing water. Motionless turtles were
laid in rows of 10's, for approximately 45 minutes,
the turtles were stimulated by slightty compress-
ing their plastrons. Hatchlings were inverted (head
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Jower than tail) and the head raised and lowered to
provide a route for drainage and a patent airway. By
using these three techniques, 10 hatchlings were
revived. These ‘saves’ were documented as live
hatchlings. They were too weak to make the trek to
the surf, put once they were placed on the intertidal
zone they made it past the breakers on their own.

Predation and hurnan disturbance at CALO are not
as significant hatchling mortality factors as overwash.
As long as vehicle tracks are efiminated from the nest
sile to the waters edge. and the haichlings are not
distracted by artificial light. ORV's are not as damaging
as overwash. None of the GBS nests were predated by
raccoons or ghost crabs. Five CBN nests showed
signs of ghost crab invasion. but only one had signs of
egg destruction. One nest had 0 percent hatch suc-
cess and showed signs of a bacterial problem,
attributed to a ghost crabs breaxing eggs within 24
hours after the lay. It is felt that strict enforcement of the
"No fish remains left on the beach” regulation has
helped reduce the ghost crab population 1o a more
natural level.

Four UBS nests and one CBN nest showed signs of
hurman disturbance. Several people had watched the
laying of nest #14; later an extravagant nest excavation
was made and no eggs were left.

The Cape Lookout Lighthouse attracted hatchlings
fram a nest approximately one mile south of the Light-
house. Some of them trekked 100° into the dunes
before their tracks vanished. No light barriers were
used in 1988.

Overall the 1988 turtle program was successful and
yielded valuable information for managing this special
species. It is hoped that future management will be
based on the past 12 years of extensive data instead of
being left up to individual’s ideas or single year data.

Recommendations

1. It is essential that either night or early morning
turtle patrois be conducted on a daily basis from June 1
through October 31, since this covers mest of the
nesting/hatching pericd. Wind, tide, and rain erases
turtle tracks and lessens data validity for that year
when activities are missed.

2. Cverwash and ergsicn have consistently been
the most direct hatchling mortality factor. Therefore
nests should be relocated to prevent overwash.

Continued on page 22
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Figure 2. Turtle Nests/Study Area Comparison









Ozone Effects

{Continued frompage 23)

Ambient Ozone Monitoring, Permanent Plots
and Field Surveys. Once a species has been deter-
mined to be sensitive to ozone from this chamber
study, by showing visible foliar or growth effects. a
series of permanent vegetation plats and field surveys
will be added to the study. In GRSM, ozone monitors
are located on an elevationat gradient consisting of
Twin Creeks Area {2000 ft.), Look Rock Arr Quality
Monitcring Station (27001t.), and Cove Mountain (4100
ft.).

During the summer of 1989, Uplands Field Research
Laboratory staff is operating a mobile ozone sampling
vehicie throughout the park to determine variablity in
ozone concentrations at different levels of the forest
canopy (e.g. abcve tree canopy. within the top of the
crown 60-100 feet, under the crown 30-60 feet. and in
the understory 1-30 feet), in different vegetation types.
elevations, aspects, slopes and topographic locations.
This information will provide tremendcus insight into
the variability of ambient ozcne concentrations in the
forested ecosystems of GRSM.

The ozone monitors at GRSM provide the oppor-
lunity to assess the effacts of ozone at bath the spe-
cies and community level. Species level effects wil be
evaluated several times a season. and community
level effects on an annual basis for the duraticn of the
study. Community level work will continue beyond this
study as part of the GRSM long-term ecological
monitoring program,

CONCLUSIONS

Very little is known about the effects of ground-level
ozene on the natural communities of vegetation in
GRSM. Understanding what biclogical processes are
taking place in GRSM and being able to inventory and
monitor these changes, will allow researchers to con-
tribute to the knowledge about the effects of ozone on
park resources and will better position the resources
management team to make sound, land-management
decisions.

Reniro is a Biological Technician at Great Smoky
Mountains NP
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