

















Table 1. GRSM ozone fumigation program plant testing and sensitivity kist, 1987-1990

1987 - Species Tested Commeon Name Visible Sensitivity
1. Acer saccharum sugar maple R
2. Angeiica triquinata angelica R
3. Betuia futea yellow birch SS
4. Cacalia rugelia Rugel's ragwort MS
5. Euatorium rugosum white snakeroot 55
6. Glyceria nubigena manna grass MS
7. Lireodendron tulipifera yellow-poplar ES
8. Quercus alba white oak R

1988 — Species Tested Common Name Visible Sensitivity
9. Acer rubrum red maple ES

10. Cercis canadensis eastern redbud MS

11. Cornus florida | flowering dogwood MS

12. Pinus pungens table-mountain pine ES

1989 - Species Tested Common Name Visible Sensitivity

13. Asclepias exaltata tall milkweed ES

14, Liguidambar styracifiua sweelgum MS

Pinus pungens (12)" table-mountain pine ES

15. Piatanus occidentalis American sycamare ‘ ES

6. Prunus serotina ! black cherry ES

17. Rhus copallina winged sumac ES

18. Aobinia pseudoacacia black locust S8

19. Rudbeckia hirta black-eyed susan ES

20. Audbeckia laciniata culleaf coneflower ES

21, Tsuga canadensis eastern hemlock R

22. Verbesina occindentalis crown-beard ES

1950 - Species Tested Commeon Name Vigible Sensitivity

Tsuga canadensis (21} eastern hemlack R
Pinus pungens {12) table-mountain ping ES
Asclepfas exaftata (13) tall milkweed ES
Liquidambar styracifiua (14} sweetgum ES
Liriodendron tulipfera (7} vellow-paplar ES
Rudbeckia laciniata (20} cutleaf coneflower ES

23. Aster acuminatus whorled-wood aster MS

24. Aesculus octandra yellow buckeye MS

25. Pipus virginiana Virginia pine S8

26. Krigia montana mountain dandelion 58

27. Sassafras albidum sassafras ES

28. Rubus canadensis thornless blackberry M3

28. Rubus idaeus red raspberry R

30. Magnofia tripetela umbrelia magnalia 5SS

31. Pinus rigida pitch pine R

*Plant species in parentheses were fumigated in previous year(s).

Sensitivity Codes:

ES - Extremely Sensitive. Foliage exhibited injury (stippling or chiorotic mattle on all treatments equal
to or greater than ambient). Ambient treatment injury on =50 percent of the plants. Incidence of
injury in the 2.0 times ambient treatment was :-90 percent. Symptomatolegy in chambers was
similar 1o injury documented in the field.

MS — Moderately Sensitive. Exhibited injury to <50 percent of the plants in the ambient treatment and
injury was documented on =50 percent of the plants in the 2.0 times ambient treatment. The
symptomatology in chambers was similar to injury documented in the field.

SS — Slightly Sensitive. No injury was documented in the ambient treaiment. Only visible injury docu-
mented in the 2.0 times ambient treatment. but < 50 percent. Injury documented in the field only
on several individuals (<5 percent sampled).

R - Resistant. Species did not show visible effects from ozone to the foliage of the plant in any of
the treatments. Visible injury nat abserved in the field.

undifferentiated tissue conifers have in their needles;
hence allthe celis are equally sensitive to the effects of
0zone,

Other symptoms of ozone damage on conifers are
tip burn. which tends to be the first sign. overall chlo-
rosis of the foliage. and necrotic lesions on the nee-
dles.

Sensitivity of plants to ozone exposure is ranked
from very sensitive to resistant. in the GRSM study, it
was discovered that many species indigenous to

GRSM were sensitive to ozone, with 16 species being
very sensitive, 5 species displaying moderate sen-
sitivity. 4 species showing slight sensitivity, and 6 being
resistant. Sensitivity based on visible symptoms by
species is shown in Table 1,

With heightened public awareness of the problem of
declining air chemistry, the need for continued
research into the effects of alr pollution on forest
decline has never been greater. Ongoing research at
Uplands Field Research Lab is quantifying the adverse
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Biodiversity
Training Course

A highiy acclaimed interagency training course,
“Meeting the Biodiversity Challenge: A Shartcourse for
Cecision-makers.” will be offered again this year by the
BLM Phoenix Training Center, Charles Pregler. Wildlife
Training Coordinator, Three NPS professionals - David
Morris. Assistant Superintendent, Southern Arizona
Group; Craig Shafer. Ecologist, WASO, and John
Earnst, North Cascades NP superintendent — were
enthustastic in their praise of the benefits after taking
the course last summer.

The course was developed by four federal agencies:
BLM. USFS, USFWS, and the EPA. Instructars are
drawn from arourd the world — experts active in gov-
ernment, academia, and the private sector. Mare than
100 top level managers and senior advisors from five
major naiural resource agencies. GAQ, and Canada
have attended the four previous sessions.

The waorkshops tackle such biodiversity preserva-
tion problems as human population growth, habitat
fragmentation. spread of agriculture into refuges, ack
of understanding of what biodiversity means. large
federal waler diversion projects, exolic species invas-
tions, inadequate information bases. acid rain, defalia-
tion, land ownership patterns, giobal warming, and
more. The tecturers are recognized leaders in both
action and theory of biodiversity and are available to
help participants after formal class sessions.

But perhaps most important, according 10 NPS par-
ticipants in prior sessions, is the interagency give and
take — the growing recognition that emerges of how
various agencies problems and perspeclives can be
coalesced into more effective systems approaches to
biodiversity problems. Class exercises emphasized
broad-scale regional planning, an area where land
management agencies are either playing catch-up or
are becoming more aware of the need.

With two more courses being offered this fiscal year
(see Calendar on this page), inlerested persons may
contact James Lee, WASO training officer (202)
523-5280 or John Dennis, Chief, Science Branch,
Wildlife and Vegetation Division. {202) 343-8128.

eftects of poor air quality and providing baseline data
5o that resource managers can make educated deci-
sions.

Hacker and Renfro conduct air poliution research af
the Uplands Field Research Lab. Great Smoky Moun-
fains NP
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Professionalism in Resource Management

Editor’s Note: The foliowing is a synthesis of a work-
shop session at a national meeting of Regiona!
Resource Management Specialists on July 23-25,
1991, and represents the general consensus reached,
as it appeared to the author. Since the whole concept
of naturaf resource management. as a profession. is
stilf forming. and given the seemingly active state of
evolutionary ferment within the National Park Service,
this paper is presented for reflection and comment by
our readers. As readers who are (or shouid be) vitally
interested In this subject and alf its 'mplications. you
are invited to respond. either in article or letter form. o
the editor.

By Kathy Jope

To discuss professionalism in resource manage-
ment, it is necessary first to define resource manage-
ment, which has evolved as a profession anly within
the last 10 o 20 years. Given such a short history. it is
not surprising that some confusion and disagreement
still surround just what it is that a resource manager is
supposed teo de.

in 1980. Ro Wauer conceptually defined the
resource manager as one who “not only works 1o solve
today's problems but identifies and prevents those of
tomorrow” (Wauer, 1980). He stated that a resource
manager is a catalyst who talks to managers. scien-
tists, planners, interpreters, and work crews. relates to
the big picture,is respansible for implementation and
monitoring. and has the time and staff to do it correctly.

A resource manager is nol a researcher. However,
resource management is closely linked to research.
Gary Davis drew an analogy between NPS natural
resource programs ang the medical profession (Davis
1886). While medicine requires medical research to pro-
vide information, research alone doesn't keep the
patient well. There must also be a doclor. who applies
the results of that research. Similarly, the NPS requires
research on park ecosystems. but research alone
doesn't protect park resources. It is the role of the
resource manager tc apply the resuits of researchandto
serve as the "doctor” for the parks’ natural resources.

This could be interpreted to imply that the resource
manager is a technician, who unguestioningly foliows
lhe instructions of researchers and implements
research recommendations. However, a professional
resource manager goes beyond the research results.
S/he 1s aware of alternative approaches, critically eval-
uates them, and selects the one most appropriate to a
given situation.

Detecting a problem often requires in-depth knowl-
edge of the resource and how it functions and interacts
with others. resulting in sensitivity and ability to recog-
nize situatons in which something is not quite right.
Defining a problem and developing an approach to
resolve 1t requires skill in problem solving. To do this. a
resource manager identifies information needs. deter-
mines what information is available from the published
literature or other existing sources. and indicates what
will require new research.

A foundation in science and critical thinking ability
are essential in determining the relevance of particular
studies to a given issue. These qualifications probably
can best be chtained through a Master's degree in a
natural resource discipline. {The needed qualifications
exceed what is obtained through a Bachelor's degree.
While a Ph.D. gives a befter understanding of research
design and scientific metnods, its usually narrow focus

contributes little to the range of capabiliies needed in
an effective resource manager)

When research is needed to provide information not
available in the published literature. in most parks the
resource manager serves as research coordinator. In
this role, s‘he: {1) abtains needed funding by preparing
funding requests. requests for proposals (RFPs). and
other needed documentation; (2) works with the
researcher in clearly defining research objectives and
developing methods compatible with NPS mandates:
(3) monitors progress of the research, and (4) reviews
the research report for management implications.

Itis not appropriate for the researcher to make man-
agement recommendations. Since management dect-
sions are based on many other considerations of which
the researcher may not be fully aware, the researcher
should insteac discuss management implications of
the research findings. such as the likely consequences
if the park selects a certain alternative action.

When scientific information is ncorporated within a
park's rescurce related programs. the differences
between a resource manager and a researcher
become clear. The resource manager is responsibie
for integrating scientific information. as appropriate.
with other considerations to achieve the park’s objec-
tives for resource protection. Management decisions
are not based solely cn biological information, but on
additional considerations that e beyond the scope of
the research - other information relevant to the issue.
park management oGjectives. NPS management pol-
icles and regulations, effects on cther park programs.
and strategic judgment concerning the long-term ben-
efits of alternative actions.

Achieving a resource protection objective may
involve making use of management teols and pro-
cedures such as special use permits, concession con-
tracts and commerciat use licenses. cogperative
agreements. and !and use regulations and rights of
ownership. The socio-political environment can create
new opportunities for alternative approaches or make
certain approaches unfeasible. The more knowledge-
able a resource manager is in all these areas. the more
effective s/he will be,

A resource manager can accomplish only a limited

Professionalism

Other aspects of professionalism that time lim-
itations did not allow the workshop to address
adegquately included:

Intake routes: Most intake positions are in
fields other than resource management and do
not necessarily select for qualifications needed
in higher level positions. We need an established
intake route and a mobility ladder. to insure bring-
ing in quaiified people.

Lack of applicants for GS-12s and above:
High level resource management posiions, par-
ticularly in central offices and remote ocations,
have had difficulty aftracting weli-qualified appli-
cants. This may be due 1o the stil small rumber of
resource managers Servicewide or because of
personal career preferences. There has heen littie
opportunity for RMs in iow- to mid-graded NPS
RM positions to gain critical experience and frain-
ing n supervision and program management,
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amounl alone. Instead. the resource manager must
work through others, such as work crews. maintenance,
law enforcement, interpretation, public information. and
concessions management, The resource manager
serves as the focus of natural resource-related activites.
helping the various programs work together toward door-
dinated resource protection rather than at cross pur-
poses. 1o be effective. the resource manager needs a
knowledge of lhe other park programs. their work
requirements and procedures.

Inmanagng a program, resource managers need to
be skilied 1n managing staff and funding. They must be
knowledgeable about administrative procedures and
regulations and able to develop good working relaticn-
ships with budget officers. procurement officers. clas-
sification specialists, and contracting cfficers.

They work rot oniy with park employees, but aiso with
personnel from other agencies. adjacent fancowners,
and interest groups. Thus, they need o te skiled in
communicaiion and interpersonal relationships, in nego-
tiation and persuasion. They must be atle to communi-
cate effectively the technical information about the
resources, threats to ther integrity. research ‘indings,
potentia’ sclutions to problems, and the pros and cens of
alternative appreaches. This informatior must be pre-
sented 1IN ways that speak to people representing
diverse value systems and explam why it is in their
interes! 1o care about the weli-being of park resources.

Resource managers are pnimary sources of nforma-
tion about park resources. Increasingly, they need abit-
ity in gatabase management. This ensures that
resource information is available when needed. that
there is cantinuity over time. and that research resulls
will not be forgotlen when the manager transfers,

Resource managers must stay up o date with the
mest current scientific xnowledge. We should think of
resource managers as scientific resource managers.
Unfortunately. because our staffing levels are o spar-
tan. is has been necessary for a single resource man-
ager to be responsble for an extremely broad spec-
trum of resources.

The GS-401 Bulogist ciassification does not begin
to reflect the range of responsibiiities. These often
include management of air quality. watersheds tinclud-
ing surface and subsurface hydrology, soils, geology.
and climatic processes). fish and cther aguatic biota.
wildlife {including birds. mammals. insects. and other
organisms). vegetation. fire, caves. grazing. mining
and minerais. hazardous materials and toxic wastes.
threatened and endangered species. non-native spe-
cies, pests. backcountry and frontcountry visitor
impacts. and impacts of park facilities.

In developing resource programs and assessing
environmental effects of praoposed facilites or man-
agement actions. it is imperative that resources be
dealt with as systems of interrelated dynamic compo-
nents. The challenge for rescurce managers is to
maintain a professional lavel of expertise as well as
knowledge of changing laws and policies over this wide
range of subjects. In addition. they should stay abreast
of new concepts and emerging fieids such as conser-
vation biology. restoration ecology. and behavior of
pollutants in the environment, It is clear that we need to
develop better ways o meet the need for expertise at
the feld level.

After we have hired wek educated people and given
them experience and training tc broaden their know!-

{Continued on page 9)



Survey of White-tailed Deer Impacts

When many of the first NPS areas were designated,
prablems with ungulate browsing were rare. In the first
decades of this century, ungulate populations, from
overhunting and habitat loss. often were near ther
historic lows. In the case of white-tailed deer, hunting
regulation, restocking. habitat improvement and pro-
tection. and succession cn former agricultural fands,
all have encouraged population increases. As a result,
more and more NPS areas now are reporting concerns
with deer impacts on park resources,

As part of a literature review project sponsared by the
NPS National Capito! Region, researchers from the NPS/
CPSU at U/GA. Athens, investigated the existing litera-
ture on white-tailed deer impacts on native vegetation.
This project produced litile data on such impacts on
endangered plant species, so an attempt was made to
gather more information. The investigaters surveyed by
telephone 173 scientists and natural resource managers.
asking information such as field observations of deer
disturbing endangered or threatenad plant popuiations.

included were resource managers from 76 NPS
areas in the Southeast, Southwest. Midwest. Naticnal
Capital, Middle Atlantic, North Atlantic and Rocky
Mountain Regions, who had responsibilities for parks
that might have significant white-lailed deer popuia-
tions. Areas with limited acreage of forest or of native
plant communities were excluded from the survey. The
managers were asked if deer were known te disturb
endangered flora, if they were influencing forest
régeneration, causing a browse ine, or depredating
crop plants or ornamental species.

Survey Results
In comparison t¢ informants from the Natural
Heritage Inventory. NPS staff reported far fewer

Professionalism
{Continued from page 8)

edge beyond their education specialty, we need to main-
1ain their professional expertise at the highest level pos-
sible. Resource managers should be encouraged to par-
ticipate in activities such as short courses, scientific
conferences, and graduate level continuing education
oppertunities. The NPS should regularly sponsor work-
shops specifically targeted toward resource managers,
focusing on state of the art themes.

Natural ang cultural resources. which form the foun-
dation on which the National Park System is built, are
facing threats as never before. Natural resource pro-
grams, including research and resourgce management.
made up only 6 percent of the NPS budget in FY 1991
Whether or not the NPS considers its own resource
managers to bé professionals is projected to others by
how the NPS is organized. Resource management must
surface as a keystcne respansibility, considered a part
of "line management,” with sufficient personnef and sup-
portio deal with the issues faced by the parks intoday's
world.

Jope is Regional Resource Management Specialist
in the Pacific Northwest Region, Seattle, WA.
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By Scott J. Miller, Susan P. Bratton, and John Hadidian

observations of deer grazing or damaging endan-
gered species. Cf the information received concerning
rare plants. 60 percent was from the various state
Natural Heritage programs, 6 percent from The Nature
Conservancy land stewards, 6 percent from NPS
resource managers, and 28 percent from experts affili-
ated with the USFS, USFWS, universities and other
institutions,

The informants and literature search produced a list
of 98 nationally or state iisted or candidate endangered
or threatened plant species disturbed by deer. Inter-
estingly, 38.7 percent of these species belonged to
either the lily or orchid families (Liliaceae or
Orchidaceae). Sources of impact included not only
grazing and browsing. but antler rubbing and tram-
pling. A full report and species list from this part of the
survey has been submitted tc Natural Areas Journal
and preliminary copies also are available from the
authors {listed at the end of this article.)

Of the parks surveyed. 26 {34.2%) reported high
deer populations having potentially adverse impacts
on park resources (Tabie 1), whereas 5C parks (65.8%)
reported no problems at the current time. Only 3 of the
26 parks {11.5%) had records of deer impacts on
endangered or threatened flora, although scme parks,
such as Catoctin Mountain, expressed concerns for
more than one species.

Of the parks with known impacts, 84.6 percent
reported browse lines. 19.2 percent reported crop
damage. 7.7 percent reported destruction of ornamen-
tals, and 34.6 percent reported suppression of forest
regeneration or seedling production {Table 1). Among

reported problems were bark stripping from deciduous
{Ulmus spp) trees at Catoctin Mountain Park, and a
concern for grazing of Piatanthera spp. populations,
Apostle Islands Nationa! Lakeshore is experiencing a
change in forest community structure and function due
to intensive browsing. At Lincoln Boyhood National
Memarial there are extreme problems of browse on
red-stemmed degwood (Cornus stolonifera) as well as
newly planted seediings of deciduous trees.

When Fart Necessity National Battiefield attempted
to reestablish trees on part of the site. deer ate many of
the newly planted seedlings. Cumberland Island
Naticnal Seashore is experiencing suppression of live
oak (Quercus virginiana) regeneration along with
reduction of many native forest floor forb populations.
Several historic parks. such as Gettysburg National
Military Park, George Washington Birth Place, and
Hopewell Furnace National Historic Site, are experi-
encing repeated damage to agricultural crops planted
to maintain the historic scene.

The survey produced other pattemns of interest in
determining an overall NPS strategy for managing
white-tailed deer. First, the 26 parks reporting impacts
had a smaller average size (34,200 acres) than the 50
parks reporting no impacts {averaging 50,000 acres).
Very large parks and, of course, very small parks, are
less likely than “middle-sized” parks to have problems.

Second, of the 26 parks reporting deer impacts, 17
were national historic parks, battlefields. or monu-
ments with an average size 0f 3,600 acres. Third, many
of the parks reporting impacts have a high ratio of

{Continued on page 10}

Table 1. U.S. national parks reporting impacts by white-tailed deer.

l

Type of Vegetation Affected

Valley Forge Nati Hist Park PA

Wilson's Creek Nati Battlefieid

| Agri- | Seedling

E&T . Orna- | cultural | Repro- | Browse
Park State | Plants | mentals | Crops | duction | Line
Antietam Natl Battlefield MD 1 *
Apostle Island Nat! Lakeshore Wi * '
Biue Ridge Parkway NC | A
Catoctin Mountain Park MD v : ' *
Chesapeake and Ohio Canal Natl Hist Park MD ‘ v '
Chickamauga & Chattanooga Natl Milt Park GA ! ‘
Colonial Natl Hist Park VA ! ’
Cumberiand Isiand Natl Seashore GA | 27 ! | :
Cuyahoga Valley Natl Recreation Area OH )
Eleanor Roosevelt Natl Hist Site NY *
Fire Island Natl Seashore NY | '
Fort Necessity Natl Battlefield PA ’ ’
George Washington Birth Place VA '
Gettysburg Natl Military Park PA * .
Great Smoky Mountains Natl Park TN ' i '
Hopewell Furnace Nat! Hist Site PA N * .
Horseshoe Bend Natl Military Park AL *
Lincoln Boyhood Nat! Memcrial IN ' y
Lower St. Croix Natl Scenic Riverway Wi :
Lyndon B. Johnson Natl Hist Park X * :
Mammoth Cave Natl Park KY | *
Marristown Nat/ Hist Park NJ " * *
Pea Ridge Natl Military Park AR *
Saratoga Natl Hist Park NY '

*
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GIS Helps Shenandoah Conduct Viewshed Analysis

By Alison Teetor and David Haskell Tabie 1. Amount of land area visible within 20 kilometers (12 miles) from overlooks and mountain summits in Shenandoah National
Park, Virginia. 1990.

A primary resource related value of Shenandoah NP

is its spectacular views from overlooks along the Skyline Class Name Percent # Hectares # Acres
Drive from Wilderness mountain peaks. Many of these N —
views are dependent on the confinuation of ?raditlonak 0 Araas Not Visitie 75.75 2,431,105 983,855
land uses on properties located outside the park. Unti ! Areas Visible from 1 8.48 272,005 100,079
recent years, much of the fand adjacent 10 the park has 2 Areas Visible from 2 5.21 167,146 67.643
been maintained in forest. agriculture. and pasture. 3 Arsas Visle from 3 382 122803 | 49.617
Development was slow lo come to the Shenandoah 4 Areas Visible from 4 236 sear 30.695
Vailey and the remote hollows of Rappanahock, 5 Areas Visible from 5 1.80 57732 23.364
Green, and Madison counties. With the 1980s came 6 Areas Visible from 6 1.30 41570 16.823
rapidly rising real estale prices in the suburbs of Wash- 7 Areas Visbie from 7 089 28493 11.531
ington, DC. Completion of Interstate 66 and the shift of 8 Areas Visibie from & 038 11.703 4.736
populations farther West started a rapid change in land 9 Areas Visicle from 9 ‘ 003 877 355
use from rural to an urban style of development. The 10 Areas Visibe from 10 0.01 297 120
sudden. unplanned growth of hemes. shopping malls, i Areas Visie from 11| 0.00 47 19
and fight industry threatens the integrity of the world 12 Areas Visie from 12| 600 > ¢
famous Shenandoah views. Totals ! 100 00 3.209.430 1,298,839

This alarming new trend prompted initiation of a park
management effort. which has tecome known as the
Related Lands Program. Local jurisdictions and pri-
vate cltizens can identify and protect portions of open
space that wilt be mutually beneficial. One objective is
to identify adjacent lands that represent or promote
park values, Values include, but are not limited to.
protecting scenic views, maintaining trail access.
providing corridors for wildlife movement, protecting ar
quality, and assuring the viability of species biodiver-
sity within the region.

One way {o describe and evaluate the scenic quality
of land outside the park boundary is to create an inte-
gral vista/visibility map. The map created for Shenan-
doah describes the number of times an area can be
seen from overlooks along Skyline Dnve and highly
visited mountain peaks. This paper describes the pro-
cedures used in 1990 1o create this map

Methods

In 1978, a visual resource inventory was performed
and a visibility map created for the 198G General Man-
agement Plan (GMP] (Stutzman, 1978). In addition, an
integral vista report was prepared by the Denver Ser-
vice Center (DSC) that identified those views integral
to visitor enjoyment of the park (Shaver. 1980). These
tworeports served as the basis for 2 1990 update cfthe
viewshed analysis for the park.

The 1980 visibility map was created by VIEW-IT, a
computerized mapping program {Stutzman. 1978).
Efforts were made to acquire the criginal data from the
DSC, however they no longer were available. Since
these data were not available in digital form, & new
viewshed analysis was performed, using parameters
similar to those used in creation of the first map.

Each of the 76 overlooks along Skyline Drive was
visited and compass bearings were established for the
maximum angies of the viewing area. The GIS soft-
ware Gecgraphic Resources Analysis Support Sys-
tem {GRASS) was used for computing which land
areas are visible from each overlook based on eleva-
tien. The 1:250.000 scale Defence Mapping Agency
(DMA) elevation data were used. providing a 50 meter
cell resalution.

An outhne or pattern of each viewing area was plot-
ted an Potomac Appalachian Trail Conference (PATC)
maps (1:62.500) and digitized, using d.digit. Each area
was given the value of 1. Glos (a GRASS program) was
performed on each overlook. This program caiculates
which areas can be seen from an overlcok based on

{Continued on page 13)

Figure 1. Viewshed Analys's of Shenandoah National Park — OV

1 Area Visible from 1 Overlook

2 Areas Visible from 2 Overlooks
3 Areas Visible from 3 Overlooks
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Park Science Index for Volume 11 (No. 1, 2, 3 & 4)

Beginning in this issue and henceforth
in the first issue of each volume of Park
Science, the previous volume’s contents
will be indexed by title, by author, by
keyword and by park. Indexes will be
bound in the center of the issue for easy
removal and filing.

Park Science Index
Listed by Title

Agrcuttural Pest Scouting Treed. 1990, 7173,717

And Veg Managemer:s A Muli-Agency Locs. 1681 11317

Ba'a tagle Studies. 1997 113117,

Hax Baete Batle Geen Historic Treatment 1021 7171,.8,

Bioogreal ang Physical Aspects of Dradging Or Cumberland Islana
Naticnal Seaghore. 1991, 107313,

Book Review. 1997, 1*:4):20.

Caoe Cod s Atanre \White Cedar Managing @ Umaue. Natwal (%
Commumty. 1991, 7130,

Caves anc' the NS, 997 1121:5-6,

Chrigghua Mountans Annatated Bird Criecxist Scheduled for Pub-
lcaticn Early This Year 1991, 11(2+15-10.

Coraniar Mowing Pattern Changes Paying CF. 1887 112):17

Comrado Plateau NPs Ho'e! 7 rst Biennia Science Conference. 1097,
eI

A Commentary gr Vs for Stalistes, 097, 372,97

Dirggice's Achevement Awards Ge to Var Riper Tay'or Rambur
TR TREY

Foolog ca' Efects of Stocked Tout or North Cascades Natural'y
Fstress Laxes 1997, 1313.:22-23,

Eco'ogca' Aestoration Research. Apolicatons Manual, *397. 11°3,:6.

Effecis of Pra~ie Fre on Argnglcgical Astifacts. T99° 1L 13

El MAaipais Wrderness Suramity Stedy. 1991, 197201.3-5

Fa'cons Carry Heavy Momencaature 1097, 11(409

A GIS Assassment o' Barrer [sland impacts. 1903, 113):5-6.

GIS Used to Deve'sp Fire Management Strategies. 1997, 1143).76-17

GIS Usars Conference ar Denver in Novemnber 1997, 11(4):15.

Glopaf Change Program Update. 1997 112,14

Great Basin to Test Eiectroric “Far Ring ™ as Catte Contral. 1991,
1144 6.

Gu.de to Flonga’s Matural Resources. 1981, 11712

GWS 1992 Confererce Theme “Partnars m Stewardshp”. 1957,
15

Gypsy Moths May Alter Biack Bear Populatian Dynamics i Shenar-
doaf Matcnal Park. 1931, 1114)7-8.

Historic Landscape Restored. 1991 111357,

Interagency Neotroprcal Migratory Bira Program. 1991, 1112115,

Jordar's View of Restoration. 1997, 11317

Keystone Dialogue or Biological Diversity o~ Federal Lands Goes 10
Figidt. 1997, 1144020

Littie f3lands Floatng in Seas of inatference? 1391, 11(3).79

Loon Survey Conducted. 1991, 1113117,

Maopmg Jewe! Cave - From the Surface. "997 112).6-7.

Mexican Spottea Owls 11 Zien NP Inventory and Monitorirg
Methods. 1997 1114,:18-19

Mexican Soctteq Owls Shyer Than Their Northern Cousins. 1991,
161,018,

Mountain Goats in Yellowstone: The Horns of a Dilemma?. 1997,
11{3,.8-8

Mountain lion-Human Interaction Studied. 1997, 11i4).8.

Native Piants Delight Visitors at Columbia Garge Plot 1957, 11(41:4-5

The Natural Resources Pubfication Program' What is «?, 1997,
132,24,

Neotropical Migratory Bird Conservation Pact Sigried, 7997, 1113118,
New Perspectves in Scrence. 1891 11i2) 11
New Piant Discovered in Guadatupe NP 1891, 1117,

NPS and SCS Cooperate or Native Plant Materials Program. 199!
tiash

Olympre NP Mountain Goat Removal Project Subject of Ris« Assess-
ment Report 1991, 11711 14-15.

Parks, Potiution. and People: Ar International Conference on Man-
agement of Protectad Areas Under Arnosoheric Emission fmpact
1991 13715,

Peregrne Falcon Releases Eng. 1997, (3.8,

Fublications. 1991, 17420,

Reclamation of Apandoned Mines ar New R.ver Gorge, Gau'ey River
and Bluestane. 1997, 11(2,:8-10.

fed Wolves Thrve ar GuYf Islanas. 1997 111167,

Redwood NP Gea'ogrst Reparts on Gravel Bed Fivers Werkshop n
taly 1991, "1(1.012-13.

Restoration of Farm Woodlors at Geftsburg NMP 2601, 13:3118,

Revegetaton Efforts Using Native Species. 1997, 11/2,:15.

Revegetaton notes: Srooklyn Native Seed Bank Project Near Com-
oiston. 19G1, {2,716,

Sea-Kayasers at Apostle islands National Lakeshore Summary of a
1989 Exploratory Study. 1997, 11:21:20,

Seagrass Die-Off Threatenis Ecofogy of Florida Bay. 1991, 1114).21-23.

Search for Cave Swaiow's Winter Range Underway. 199i. 1112):76

SE4s Successhul as Alieq Specwes Controls. 1967, 114):1.3-4

Seeing the Fores! for the Trees: An Anawsis of Curuiative Impact in
Env "ormental Documents. 1591, 11(31.21.

Shenandeah NP Pilots A Quarty Advisory. 1991, 11311

Shauig Recreational Boating on Upoer De'aware Be Limited? What
Ne Have Learaed . 1991, 1171).23-24

A Slice of Parks’ Future?. 1981, 11148

Socio-ogical Contributiers to Evergrades Backcountry Use Manage-
mert Pan. 1991, 1111:4-5

Soecia’ iniatve Funding for Servicewide Projests Mow into Second
Yegr 1591, 11)7).22.

Ta'grass Prame Site Studies. 1997, 11(3).7.

Techmea! Writing As a Too/ - Ar Art 1691, 117713

Tree Line Fesearch o Gates of the Artic NP: A Follow-un to Robert
farsha¥s Research 199 1112,.22-24

Unguate Populations Models ang Carrying Gapacity: Predicting
Effects of Frres. New Winter Range, gnd Pronosed Wolf Reintro...
1997 13189

Western Raft'esnake Ecology at Nawral Brioges NM. Utah. 1697,
THAvio-1n

Where the Mind Runs Free: Observabians of ar interpreter. 1997,
1114):23-24

Woediana Canbou Studed, 1997, '7731°8.

Park Science Index
Listed by Author

Ahier. Stanley A
Effects of Praire Fire on Archelogical Arfifacts. 1997, 11(1,:1.3.
Alderson. Judy
Tree Line Research n Gates of the Artic NP A Follow-up to Robert
Marshall's Research, 1997, 11;2).22-24
Beavers, Wil am R
MPS and SCS Cooperate on Native Plant Materials Program. 1391,
11(41.5.
Bradshaw. Dwight
Red Wolves Thrive at Guif islands. 1991, 1117).6-7.
Bracx. Wiham
Great Basiz to Test Electromic “Ear Ring ™ as Canle Control. 1991
14,6,
Brown, William E.
New Perspectves in Science. 1097, 1172117
Buker. David
Seagrass Die-Off Threatens Eco'ogy of Florida Bay. 1991,
17141°21-23
Cavanaugh. Cecle M
Restoration of Farm Woodlots at Gettsburg NMP 1997, 1113118,

Cofer-Shaoica. Stephen V.
Bioiegical and Physical Asoects of Dredging On Cumbertand
Istand National Seashore. 1981 17/3y3-4.
Cole, Kenneth L
GIS Used to Develop Fire Managament Strategres 1991,
11(3).16-17.

Dawson Richaro
A GIS Assessment of Barvier fsland Impacts. 1991, 11;3;:5-6.
Denris, John
Keystone Dialogue on Bio'ogical Diversity on Federal Lands Goes
t3 Freid. 1991, “174).20.
Dennis. John G
Neotropical Migratory Sird Conservation Pact Signed 1991,
11318
Douhan Carl
GIS Used to Deveiso Fire Management Strateges. 1397
11(3):16-17.
Draugh, Frans
Seagrass Die-0Qff Threatens Ecology of Florida Bay. 1991,
1114::21-23
D-oess er Terry
Tree L'9e Rasearch it Gates of the Artic NP. A Failow-up ta Ropart
Marshat's Research. 1997, 1142).22-24,
Esner Raber!
Aed Walves Thanve at Guf fstands. 1997, 11-1):6-7.
Faraeather, Stephen E
Restoration of Farm Woodiots at Gettsourg NMP 1897, 113,278
Fglic David
Glcha! Change Program Ugdate. 1991 11i2p714.
Graham, Tm B
Wesiern Aaffiesnase Eco'ogy at Vaturar Bridges NM, Utah, 1881,
M1
Guber, Rolf M
Shenandoah NP Pilots Ar Quaity Advisory. 1897, 11¢3.1
Hasseil Wende! G
WNPS and SCS Cooperate on Natwe Plant Matenials Program. 1991
14,3,
Heare. Kathering A
MNotas From Abroad. 1995, 17418
Hiett Kathy L
Chiricahua Mountamns Annctated Bird Checkist Schediea for
Publcaton Early Tnis Year 1997, 112):18-19
lvy. Mark |
Sacivlogical Contributions to Everg.ades Backcountry Use Man-
agement Plan, Y991, 171;.4-5.
Jackson James R
Notes From Aproad. 1991, 17416,
Jangca. Chuck
Oiymoc WP Mountain Goat Removal Project Subject of Risk
Assessmen! Report, 1997, 1101):14-15
Jarwis, Desty
Ecological Restoration Research Apolications Manua', 1991,
11316
Johnson Lary W
Searchfor Cave Swallow's Wnter Range Underway. 1991, 1112118
Johnson. R Roy
Chizicahua Mountains Annotated Bira Chackiist Scheduled for
Publicatior: Ear'y This Year 1997, 1112):18-19
Jope. Kathenine L
Mourtain lior-Human interaction Stidied. 198, 1174).8.
Karish, John
Gypsy Moths May Alter Black Bear Populatior Dynamics in She-
nandoah Natonal Park 1991, 11141:7-8,
Karish, John F
Should Recreattonal Boating on Upper Delaware Be Limitad?
What \Ve Have Learmed.. 1997, 13f1):23-24
Kaye. G en
Where the Mind Runs Free: Observations of an Interoreter. 1997,
1114).23-24.
Kerbo, Ronal
Cavas and the NPS. 1991, 11{2,:5-6,
Kniisor Randy
GIS Used 1o Deve'op Frre Management Strategies. 1391
T13016-17.
Kurzmann. Michael R
Chincafiua Mountans Anpotated Bira Checkhst Scheduled for
Putication Early This Year, 1991, 17(2):18-19
Lange. Arthar L
Mapprig Jewel Cave - From the Surface 1997, 11(21:6-7
Larson. Gay L
Ecological Efects of Stocked Trout on North Cascades Naturally
Fishiess Lakes. 1991, 11(3).22-23.









Spotted Owls
Mexican Spotted Owis w Zion NP: Inventory and Monitorng
Metrods. 1991, 71/41:18-18
Tayko~, Dan
Director’s Achvevement Awards Go to Van Aiper. Taylor. Rambur,
1997 17-4):15.
Technica' writing
Technical Writing As a Tool - An Art. 1991, 111373,
Trai's
Regronal Highnghts: Mid-4tiantic Region 1997, 1174113
Tees
Motes From Abroad. 1987, 11:21:21-22.
Tree Line Research in Gates of the Artic NP: A Follow-ug ic Robert
Marshaill's Research. 1991. 1112).22-24,
Trout
Ecolog cal Effects of Stocked Trout on North Cascades Naturally
Fishless Lekes. 1991, 11{31:22-23,
Tungra
MAB Noles. 1991 1114):19
Van Riper, Charies I
Director's Achrevement Awards Go fo van Riper. Taylor Rambur.
1987 774)75.
Vegetalion
Regronal Highiights: Mid-Atiantic Region. 1691, 1114113,
Visitor study
Sea-Kayakers at Apostie 1slands Nationz: Lakeshore Summary nfa
1089 Exploratary Study. 1991, 11{21:20
Wade Bil
Regional Hightghts: Mid-Atlantic Regior:. 1991, 11{4):13.
Water quaitty
Reqgional Hghhghts: Southeast Regron. 1997, 1174572
Weec Control
Regioral luighights: Rocxy Mourtan region. 1981, 112113,
Weec control
FPublications. 1981 114,20,
Wildeness areas
E Malpais Wilderness Su'tabifity Study. 1881, 1772)1.3-5,
Woives
Ungulate Populatens Models and Carrying Canacity: Predicting
Etfecis of Fires, New Winter Range, and Proposea Wolf Ramtro...
1991 1171):8-9
Regiorai high'ghts: Rocky Moupiain region 1991, 1112113
Regioral highbghts: Sautneas! region. 1991, 1112):13
Youtie, Berta
Natwe Plants Delght Visitors at Columbta Gorge Plat, 1991,
4p4-5.

Park Science Index
Listed by Park Code

APIS
Sea-Kayakers at Apostle isfands National Lakeshore Summary of a
1989 Expioratory Study. 1391, 11{2):20.
Bad Eagle Studies. 1991, 11431377,
BADL
Regional Highflights: Rocky Moutam Region. 1991, 11{4):13
BIHO
Regional highights: Rocky Mountain region. 1991, 11{2):13.
BISO
Regiorat Highfights. Southeast Region. 1891, 1114):12,
BRCA
Regiaral highlights: Rocky Mountain. 1991, 11(1).78.
Regional Highlights. Rocky fMountain Region. 1981, 11(4).13,
CACA
Search for Cave Swal'ow’s Winter Range Underway. 1991, 11/2}:18,
CACO
Cape Cod's Atlantic White Cedar: Managing a Unique. Matural t7}
Community, 1991, 11(3:70.
CAHA
Aegronal Hightights: Southeast region. 1987 117).17.
CINS
Bictogical and Physrcal Aspects of Dredging On Cumbetland
istand Nationa! Seashore. 1997, 1113).:3-4.
COLM
Regional hghughts: Rocky Mourtain region. 1991. 11(21:13.
coLo
Cosonial Mowing Patiarn Changes Payng O, 7997, 11/2):17.
Cosw
Regronal highughts: Southaast region. 1991. 11(3).13

CRLA
Regional Highlights: Pacific Norifiwest Region. 1391, T1(4,:12.
CUvA
Agricuftural Pest Scouting Tred. 1991, 113117
DETC
Regional hightights. 1991, 11711:18.
DEWA
Aegianal Righlights: Mig-Atlantic Region. 1991, 11213,
DING
Regional righlights: Rocey Mountain region. 1981, 1113):12,
EVER
Socig'ogical Contributions to Evergrades Bacxcountry Use Man-
agement Plan. 1991, 11{1).4-5
[nformation crosstile. 18971, 111010,
Guide 1o Florda's Natura' Resources. 891, 117178,
Publications. 1991, 11{4.20,
Seagrass Die-Off Threatens Ecology cf Fionaa Bay. 1941,
1{4p21-23
GAAR
Tree Line Aesearch in Gates of the Artic NP: A Follow-uD to Robert
Marshai's Research. 1991, 11/2):22-24,
GETT
Pestoration of Farm Woodicts &t Gefisburg NMP 1391, 711(3.:18,
GLAC
Regronal highights: Rocky Mountain region. 1891 11121113,
Infermation Grossfie. 1891, 11{d; 14
Informatian Grossfile. 1997, 11{4,15.
GLCA
Regional Higniignts: Focky Mountan Region. 1891 114):13.
GRBA
Great Basin to Test Electronic “Ear Ring ™" as Cattle Conirol. 1991
1174):6.
GRSA
Regional highights: Rocky Mountain region, 1981 113412
GRSM
Regional Hightights: Scutheast Aegrion. 1991, 11/4,:12,
Regicnal Highfights: Southeast Region. 1991, 1174, 12,
GRTE
Regional highlights: Rocky Mountar, 1991, 11°1)18
GUIs
Red Wolves Thrive at Gulf islands. 1991, 11[1).6-7
GUMO
New Plant Discovered - Guadaiupe NP 7997 11717
HAVQ
SFAs Successfur as Alien Species Controis. 1981, 1174).7.3-4.
INDU
Regicnal highlights: Midwest region. 1991 1113j:13
GIS Used to Develop Fire Management Strategies. 7991,
Mi3:16-17
SRO
Woooiand Caribou Stuched. 1997, 1113):8
Peregrine Falcon Refeases End. 1991, 11(3):8.
toon Survey Conducted. 1991, 17/3):17
Faicons Carry Heavy Nomenciaiure. 1991, 117419,
JCNM
Mapping Jewel Cave - From the Surace. i991. 15(2)6-7.
JODA
And Veg Management: A Multi-Agency Look 1983 17(357.
Native Plants Delight Visitors at Cofumbia Gorge Plot. 1991,
11id)4-5
Regional Rignlights: Paciic Northwest Region. 1991, 1114112,
KATM
Regional Highiights: Alaska Region. 1991, i1{2.:12.
KICA
Regional Higniights: Western Region. 1897, 1174).72.
KNRI
Etfects of Prairie Fire or Arohelogical Artifacts. 1897, 1171):1.3,
LACL
Regional Highiignts: Alaska Region. 19971, 11{4,32
MACA
Regional Highlights: Southeast Region. 1991, 11(4)12,
NABA
Western Raftesnake Ecology at Natural Bridges NM, Utah, 1681
i) 1011
NER
Reclamation of Abandored Mines at New River Gorge, Gauley
River, and Biuestone. 1891, 1112)°8-10,
Aevegetation notes: Brookiyn Native Seed Bank Project Near Com-
aletion. 1991, 12116
NOCA
Ecolcgica’ Effects o Stocked Trout on North Cascades Naturally
Fighiess Lakes. 1991, 11/15,22-22
v

OLyM
Olympic NP Mountain Goat Removal Project Subject of Arsk
Assessment Report. 1991, 17{1):14-15
Regona’ highlights: Pacific Nosthwest 1991, 11{1117
ORPI
Regrona Hightignts: Western Region. 1997, 1114112
PEFO
Regtora, highkghts: Western ragton. 1591, 1113512,
PRI
Regiona’ Highlignts. Mid-Afiante Regron. 1891, 11i4i3,
REDW
Redwnoa NP Geologist Reports on Grave) Bed Rivers Workshop i1
ftaly. 1981, 11715:712-13,
AICH
Regiana’ Hignlights Miz-Arianre Regean 183 7714, 13,
SACN
Regiona’ Hignthgnts. Midwest Regron. 1837, 14,12,
SAGU
Regiona’ Highiights Western Regron. 89 174,12,
SEQU
Ragicna’ Highlights: Western Regian. 198", 174, 72,
SHEN
Sherandoah NP Piats Air Quarty Agsory 1991 1131
Gypsy Maothis May Alter Biack Baa- Poguiatior Lynamics i She-
nardoah Nationar Park. 1007 11°4):7-8
Regionat Highights: Mg-Allartc Regan, 1981 194, 13
TONT
Ragonat Highlights: Western Reg.on. 185" 174, 12,
UPDE
Shoud Aecreatoral Boaing on Upser De'aware Se Limied”
Whnat Me Have Learred. 1961 (111 23-24
WACA
Regonar highlights Western region. 1391 1143);
WICA
Regwonar frghlights Rocky Mountan, 1997, 117736,
Regrenar frghlights: Rocxy Mountain region, 987, 11°2,°2
NICR
Hstone Landscape Restored. 1997, 12317,
WRST
Regrona: Highlignis. Alaska Regor 1991 1114112,
WLPA
Asgiona: mgalights: Westar regrcn, 7397 113,72
YELL
Unguate Popuatiors Mogeis and Carrving Capacity: Predcting
Effects of Fres, New Wirter Rarge, and Proposed Aol Restre
1991, 1(1.:8-2
Regiona, highlights' Rocky Moumtam. 7997, 17118
Regiona, mghiights: Rocky Mountam region. 199;. 11213
Mountair Goats in Yeltowsiong. The Horrs o a Dilemma?. 189°
1 318-9
Regiona! higniignts™ Rocky Mourtam regon 7881 113)73,
Boox Review. 1997 111420,
ZION
Regona’ highights. Rocky Mountain 199z, 11,07
Regona’ Highlights Rocky Mountain. 1991, 11711 18,
Mexrcan Spotted Gwls Skyer Than Their Northern Cousms 1997,
it
Mexican Sootted Ow's in Zran NP inventory and Monitering
Mathods. 1591, t{4) 16-19.

P

2

Park Science Index for the 10 previous volumes 15
available on floppy disk from Nancy Hori. Pacific
Northwest Region Librarian. Send a floppy disk to
Nancy at:

National Park Service

Pacific Northwest Region

83 S. King St.

Seatile. WA 96104



Shenandoah Viewshed Analysis {Continued from page 12}

Tabfe 2. Percent of land visible from overlooks and mountain summits at various distances from the Park boundary.

Shenandoah Nafional Park, Virginia. 1990.

Percent

Class Name rooos
16km | 32km 48 km 6.4 km
0 Areas Not Visible 50.10 38.29 31.76 30.15
1 Areas Visible from 1 24.48 2185 19.96 14.81
2 Areas Visible from 2 11.39 13.10 13.61 14.96
3 Areas Visible from 3 6.01 10.86 11.96 12.35
4 Areas Visible from 4 332 5.67 6.79 9.06
5 Areas Visible from 5 1.88 5.06 7.28 : 6.60
6 Areas Visible from 6 1.55 2.22 5.06 | 527
7 Areas Visible from 7 0.66 1.23 273 . 461
8 Areas Visible from 8 0.62 1.69 0.77 2.07
9 Areas Visible from 9 0.00 0.01 0.05 0.04
10 Areas Visible from 10 0.00 0.01 0.04 0.06
11 Areas Visible from 11 0.00 0.00 0.00 0.03
12 Areas Visible from 12 0.00 0.00 ‘ 0.00 0.00
Totals 100.00 100.00 100.00 100.00

eevation. Each pattern developed in step one and the
UTM coordinates of the center of the overiock were
utilized in the equation. A maximum distance cof 20 kilo-
meters (12 miles, was used as the furthest paint visible.
Observer height was delinec as 1.5 meters (5 feet).

The infarmation is disptayed in cell format. Each cell
has a numeric value that descrioes the angle of view at
which tne area is visible. The angle of view is defined
as the angle from the cberver's eye to an area on the
ground. For example. the horizen would be atan angle
of about 90. a point at the hottom of a steep slope might
be 120 degrees. This concept is further descriced in
Stutzman's report. The angle of view can be Jsed to
define the relative importance of the view. For this
analysis. the angle of view was ignored and all angles
were freated as egually important.

Next. each view was reclassified into twe classes: a
classificaticn of "1 indicating areas visible. and a "0”
indicating areas not visiole. Appendix A of Stutzman
describes the view angles, center point. and GRASS
files used to delineate each view. Seventy-six over-
looks and four mountain summuis or trail destinations
were described in this manner.

Thirteen overlooks and four trail destination vistas
were defined as integral or encompassing the overall
viewing experience of the park. In 1980. photographs
showing the pancrama of these views were taken to
document the scene at that time. These were included
in the integral vista reporl. In an effort to describe
changes over time, photos were taken again in 1990,
using the parameters outlined in the original report. In
addition. these integral views were used in the com-
pilation of the visigility map (Fig. 1).

In arder to create a visibility map detailing areas of land
seen from multiple views, individual views were combined.
using Gmapealc. Each of the resuiting integral vistas was
then added. and logether they created a composite map
showing areas visibe from multicle overlocks.

Results and Discussion

Land areas were visible from 110 12 overlooks {Table
1). The amount of land within 1.6 {1 mile}. 3.2 (2 miles),
4.8 (3 mites), 6.4 {4 mites). and 20 kilometers {12 miles)
of the park visible in each class is cutlined in Table 2.
Ninety-seven percent of the areas were visible from 0
to 7 overlocks. Most of the areas seen from great than
7 overlooks occur further than 6.4 kilometers {4 miles)
from the park boundary. Distance from the park can be
an important consideration when evaluating the rela-

tive importance of land outside the park.

Anather factor to be considered 18 whether ar not an
individual view is more "valuable™ {scenic. unique)
than another. The integral vista assessment was used
as a guide to the relatve impertance of specific views.

Conclusion

The viewshed analysis and production of a visitility
map were created to help park managers identify which
land areas outside the park are significant in terms of
scenic values. The map is intended to be used as a
screening taol. Areas of particular interest will be visited
to veriy the map projections. information concerning
which views overlook a particular parcel can be deter-
minea from the pattern files. Photograghs of each inte-
grat vista will be maintained every 10 years to document
changes in scenery and the areas visible over time.

The viewshed map already is being used exten-
sively in the park’s Related Lands Program. For exam-
ple. it was used to determine which of several alterna-
tive new land il sites in an adjoining county woulg be
the ;east visible from key park viewpoints. The park
recommendation was used by the county planner to
make the final determination for the site,

Haskell is Chief, Division of Natural Resources and
Science at Shenandoah NP: Teetor is a GIS Specialist,
formerly with the park.
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Yellowstone Northern
Range Study Finds No
Negative Impacts

A B-year study by 33 scientists representing 3 federal
agencies and 12 universities was released by Yellow-
stone NP in November 19H; the findings showed no
negative impacts of native ungulates in grasslands and
in the majority of shrublands in the park’s northern
range. Reaction. as mirrored in the pubiic press, found
the report fo be highly controversial.

An article by Francis J. Singer, Yellowstone research
scientist and cne of the report's authors. will be carried
in the Spring issue of Park Science.
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NPs Participate
in Statewide Effort
Against Alien Pests

Haleakala NP, having recently successfully fended
off an invasion of rabbits, has come to the realization
thatthe park cannot afford to wait until aggressive alien
invaders arrive within park boundaries before taking
action. The park is actively involved in an emBryonic
outreach campaign against a number of incipient plant
invaders on Maui, including Miconiacalvescens.
Cyatheacooper!. Cortaderiajubata. Pennisetum-
setaceum, and Verbascumthapsus. We are particu-
larly delighted. therefere, to have participated from an
early stage in a project that may well prove to be a
landmask among efforts to protect Hawai's natural
areas from the onslaught of alien invaders.

Along with Hawaii Velcanoes NP, Haleakala is an
active participant in a statewide effort. coordinated by
The Nature Conservancy of Hawail and the Natural
Resources Defense Council, to reduce the flow of alien
pest species becoming established in Hawaii. Other
participants include the Hawaii Department of Agricul-
ture (HDOA) Plant Quarantine Branch; HDOA Plant
Pest Control Branch: HDOA Animal Industry Division,
Inspection and Quarantine Branch: the Hawaii Depart-
ment of Land and Natural Rescurces (HDLNR] Divi-
sion of Forestry and Wildlife; HDLNR Division of
Aquatic Resources: the Hawaii Department of Health.
Environmental Services Division. Veclor Gontrot
Branch: the U.S. Customs Service; the U.S. Army.
Pacific Command: the U.S. Postal Service: the U.S.
Forest Service: the U.S. Fish and Wildlife Service
Enforcement Division; the USDA Animal and Plant
Health Inspection Service, and the Hawail Sugar Plan-
ters Association.

The need for coordination and cooperation among
such a diverse array of players is abvious, in view of
what is at stake!

Awell-attended workshop, held in Henolulu on Oct.
1,199, was successful in identifying the major areas
where “the system” can be tightened. For national
Parks. one of the highest prionties is for increased
effectiveness of “the system” in rapidly eradirating
newly repcried alien species before they become
established.

This can best be done threugh improved commu-
nication and coordination amang agencies, through at
least modestly increased funding for the lead agen-
cies. and through tightening pertinent legislation and
rules. Other very high priorities include fostering of
public understanding and cooperaticn through educa-
tion, and changing the law to allow for inspection of first
class mail for illegal entry of prohibiled alien pests.

We hope ta establish a small working suGgroup on
Maui 1o deal with local alien pest eradication eforts at
a grassroots level.

Lioyd Loope, Research Scientist,
Haieakala NP

Donald Reeser. Superintendent,
Haleakala NP









information crossfile

“The Yellowstone Vision: An Experiment That Failed
or a Vote for Posterity?” Is the title of a paper by
Yellowstone Supt. Beb Barbee. Biologist John Varley,
and author Paul Schullery. from the Proceedings of a
conference on “Partnership in Parks and Preserva-
tion,” held in Albany, NY Sept. 812, 1991. In it, the
authors describe a gocument created by the Greater
Yellowstone Coordinating Committee — an overarching
statement of principles that would guide future coordi-
nation amaong the many natural resource management
agencies operating in the Greater Yellowstone Area.
The document was called Vision for the Future, A
Framewark far Cocrdination In the Greater Yellow-
stone Area.

The paper describes how the document took shape,
why it was attempted. and its stormy greeting from emo-
ticnal and misinfermed commodity groups (whe termed
it “a giant land-grab. ancther Federal lockup”) and from
the conservation community (who felt it didnt go far
enough and who failed tc come fogether in its defense).

They observe that “the American public, the owners
of the parks and forests of the greater Yellowstone
area, played virtually no role at all ... So we were faced
with a powerful regional campaign, superbly engi-
neered by special interest groups and featuring stun-
ning inflammatory rhetoric against the Vision. We
failed to convincingly invite the pro-Vision interests to
mobilize adequately”

They conclude that “bureaucracies are put in place
to police the status quo™ and add: “Perhaps the fore-

most lesson we learned, at least so far. is this: before
you undertake a project cf this magnitude, be absc-
lutely certain that your own leadership is prepared to
give you full support, as far up the chain of command
as imaginable”
**i

A 54.6 million study underway in southern Oregon
has scientists from BLM and Oregon State University
inguiring into the possibiity of legging in northern spot-
ted owl habitat without destroying the habitat.
Researchers will take detailed measurements of exist-
ing stands to identify what makes them attractive 1o
owls, develop logging methods to reproduce those
characteristics, and devise computer models 10 esti-
mate timber yields. The study will be conducted over
the next 10 years in the BLM's Meaford District. neigh-
boring private lands. and much of the Rogue River and
Siskiyou naticnal forests - an area covering about 3
millicn acres that is home to about 450 pairs of spotted
owls. The study area has been logged over for dec-
ades. leaving a patchwork of clearcuts, partial cuts. old
growth, and second growth that also has been shaped
by fires. windstorms, and insect infestations.

*
How Earth's biota will respond to the next major
{possibly anthropogenically induced} environmental

change can be predicted best on the basis of the fossil
record, according to Scott Elias, a research asscciate

' regional highlights

{Continuved from page 15}

occupying historic territories on the “Painted Wall” and
near “Red Rock Canyon”; & peregrine chicks fledged
from the 2 eyries.

LI

The BMR is conducting a Bighom Sheep Initiative
with the primary goal of re-establishing the bighorn to 18
National Parks, Monuments and Recreation Areas.
Seven scientific committees made up of conservation
biologists, population ecologists, veterinarians. and
bighorn sheep experts are conducting a problem analy-
sis for the involved park areas, Look for a Park Science
article on the Initiative, Frank Singer, currently at Colo-
rado State University, is coordinating the project.

¥ % x

In late August 1981, Yellowstone NP hosted three
visiting scientists from Russia as part of their 3-week
tour of the Greater Yellowstone and Northern Conti-
nental Divice Ecosystems. The scientists were invited
by the Interagency Grizzly Bear Committee to view
occupied grizzly bear habitat and discuss with NPS,
state. and USFS biologists techniques for managing
bear-human contlicts. Despite the fact that their day in
Yellowstone coincided with the beginning of the
aborted coup attemptin the USSR, the scientists had a
successful visit and were lucky enough to observe a
grizzly bear sow with cubs in the park.

Grizzly bear reproduction exceeded target goals
again in 1991forthe greater Yellowstone area. In1980a
record number of cubs was chserved in the GYA; 23
sows produced 57 cubs, including one litter of 4. The
recovery goal is to average 15 sows with “cubs of the
year” In 1391, 24 sows were observed with 43 cubs of

the year. These higher figures could represent in-
creased reproduction in the papulation, or they couid
mirror an increased effort to observe sows with cubs.

Mid-Atlantic Region

Three new resource management personne| have
joined the Region's staff. Dave Reynolds has assumed
duties as Regional Resource Management Specialist
in Philadelphia, Hank Snyder is the new Supervisory
Natural Resource Specialist at Shenandoah NP and
Julie Thomas is Shenandoah's new Air Quality Pro-
gram Manager. Reynolds comes from the International
Affairs office in Washington, where he was detailed to
the Peace Corps and before that he served as
Resource Management Specialist at New River Gorge:
Snyder was previously at George Washington Park-
way; Thomas was Regional Air Quality coordinator for
the Southeast Regional Office.

o

Delaware Water Gap NRA. the USFS, EPA, and
Delaware River Basin Commission co-sponsored a
conference on Sustainable Wastewater Management,
addressing different wastewater treatment methods
and how they affect the hydrology and water quality of
a watershed. The conference also examined the new
water quality regulations for the Delaware River and
how they will impact regional wastewater treatment.

ok

Researchers at New River Gorge NR have identified
a new state-listed rare species in an abandoned mine
that was about to be sealed by the state. A population
of the cave salamander (Eurycea lucifuga) will neces-
sitate a revision of the state's plans.
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at the Institute of Arctic and Alpine Research, U/CO,
Boulder. Elias's article in BioScience (Sept. 1991. pp
552-559) examines the insect fossil record of the
Rocky Mountains and finds that changes in insect dis-
tribution have taken place in a relatively short time,
indicating that insect species are extremely mobile and
able to move great distances tc satisfy their ecological
requirements in the face of changing climates.

“These distribution changes also suggest that the
current insect communities of the Rocky Mountain
region are simply the latest reshuffling of species,”
Elias notes, "and that insect species compositicn is
probably in a more-cr-less continuous state of flux.”
Elias suggests that the fossil record “forces us 10 ask
ourselves how much we really know about rates of
speciation” and related questions such as how iong a
population must be geographically isolated before it
diverges from the species’ gene pocl.

*
% %

The Sept. 6. 1991 issue of Science (pp.1098-1104)
contains an article by Geerat J. Vermei] {U:CA-Davis
Geol. Dept) entitied “When Biotas Meet: Understand-
ing Biotic Interchange.” The author tooks at the history
of bictic interchange over the past 25 million years -
what happens when a barrier separaling two biotas
with long independent histories breaks down and spe-
cies from the “donor biota" invade the “recipient biota.”
Hethen laoks at the “unprecedented scale” with which
barriers are being breached in the human-dominated
biosphere — both defiberately and accidentally, and
reaches three tentative conclusions: (1) that many epi-
sodes of interchange are strongly asymmetrical; {2)
biotas providing the bulk of invading species in asym-
metrical interchanges contain species that have
evolved high competitive. defensive, and reproductive
performance in comparison with native species in the
recipient biotas. and (3} biotas in which the magnitude
of extinction before the onset of interchange was high
are especially vuinerable to invasion.

*
EX ]

Laberatory exposure of bivalve molluscs (Mercenaria
mercenaria L.} for 48 hours to 9 parent polynuclear
aromatic hydrocarbons (PAHs) found in waste crank-
caseoill and analyzed over a 45-day depuration {cleans-
ing) period found that the activated carbon filtration
aquaria system did not depurate PAHSs. but rather main-
tained them at cetectable levels. The research. reported
by NPS Ecologist John T. Tanacredi (Gateway NRA} and
Raul R. Cardenas {Brocklyn's Polytechnic University}
appears in Environ. Scie. Technol, 1991, 25, 1453-1461.
The authors cenclude that consumers of bivalve mol-
luscs chronically exposed to persistent levels of PAHs in
urban estuaries may be at higher than normal health
risk. They recommend reevaluation of clam relay pro-
grams in urbanized estuarine systems and further
research in this area.

*
RS

“Interdisciplinary Research in Historic Landscape
Management”is the title of a supplement to Vol. 14: No.
& of the CRM Butletin, cultural resource management
information bulletin published by NPS. Geraid Kelso, a
supervisory archeologist in the NPS North Aflantic
Regional Office, describes the principles and tech-
nigues {still evolving) for identifying, evaluating, and
preserving the vegetation of historic landscapes, and
uses the knowledge thus gained to reconstruct the



- information crossfile =

behaviors and guess at the attitudes behind the behav-
iors of the people who made up the early mdustrial
inhabitants of what is now Lowell Naticnal Histerical
Park and environs.

=
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Climatically sensitive huon pine tree-ring chronclogy
from western Tasmania is used by 8 authors o draw
inferences about Austral summer temperature change
since A.D. 900 and reported on pages 1266-8 in Sci-
ence. Vol. 253. Since 1965, huon pine growth was
found to have been unusually rapid for trees that are in
many cases over 700 years old. This growth increase
correlates well with recent anomalous warming in Tas-
mania on the basis of instrumental records and sup-
ports claims that a climatic change, perhaps influenced
Dy greenhouse gases. I8 in progress

Aninformal survey to determine what informaticn is
now available on the extent, character, and manage-
ment of old-growth forests on NPS lands has resulted
In 3 54-page report (Great Lakes CPSU Report 81-1
published in October 1991 by the Great Lakes CPSU at
U/WI-Madison. Responses to a 1988 questionnaire
from all 58 NPS units containing this community type
found more than 4.867.800 acres. located in 32 states
and the District of Columbia and in all 10 NPS regions.

Species listed for old-growth stands are available for
vascular plants in 53 percent of the units and for birds in
35 percent. Many units (35°-* had no information on
which species are strongly associated with cld-growth
Most frequently reperted disturbances were logging.
wildfire. windihrow events, and fire suppression. More
than half {54°) of the units reported no management
plan specilic to old-growth forests. Research efforis in
these forests included current research projects {60%
of the NPS units). long-term data sets (3%, and per-
manent plots (35%).

Two related arficles. attesting to the continuing
worldwide interest in declining amphibian populations.
appeared in the Aug. 23. 1991 Science. One, by David
Wake of U/CA's Museum of Vertebrate Zoclogy. main-
tains that scientific study of amphibians holds promise
for a deeper underslanding cf the resilience as well as
the limits i environments. Noting that medern amphib-
ians have been on this planet for well over 100 million
years, and thus could fairly be classed as “survivors,”
Wake suggests that "amphibians may serve usefully
as bioindicators. organisms that cenvey information on
the state of health of environments. How we read the
message. and wha! o do about it. are fimely chal-
lenges to scientists and to the public.

The companion article by Joseph H.K. Pechmann et
al, deals with the problem of separating human
impacts from natural fluctuations and concludes that
distinguishing between natural population fluctuations
and declines with anthropogenic causes may require
long-term studies.

B

According te the Florida DNR's quarterly. Resource
Managemenf Notes. wetland losses for states in the
Scuth Atlantic area are: West Virginia {-24°c). Virgnia
(-42%¢3, North Carolina (-49°:), South Carolina {-27%).
Georgia +-23%:. and Florida -46°-). Approximately

28.7 million acres of wetlands are in these six states,
which represent 27° of the tolal wetlands in the con-
terminous U.S. Overall. we have lost around 40%. of the
wetlands in the south Atlantic area. The source is the
Scciety of Wetlands Scientists, South Atlantic Chapter
Newsletter. June 1991,

4

A Department of the Intericr pamphlet entitled Wet-
land Activities describes wetlands. why they are
important, the President’s goal for wetlands. and Inte-
rior agencies’ wetlands programs {Fish and Wildlife
Service. Bureau of Land Management. Bureau of Rec-
lamation, Geological Survey. Bureau of Mines. Office
of Surface Mining, Minerals Management Service,
National Park Service, and Bureau of indian Affairs).

For copies of the pamghiet and additiona informa-
tion, write WETLANDS, Mail Stop 6217 Main Interior
Bldg.. U.S. Dept. of the Interior. 1843 C St., NW, Wash-
ington. DC 20240.

0k

A thorough (and thoroughly accessible) iook at the
links between land and water is provided in “An Eco-
system Perspective of Riparian Zenes” in BioScience,
Sept. 1991, pp 540-551. Two stream ecologists {Stan
Gregory cf Oregen State U and Ken Cummins of
U:Pittsburgh). a geologist {Fred Swanscn with the

USFS Research lab in Corvallis, OR) and a plant eccl-
cgist (Art McKee of OSU} propose a conceptual model
of riparian zones that integrates the physical pro-
cesses thal shape valley-floor landscapes, the suc-
cession of terrestrial plant communities on these geo-
morphic surfaces. the formation of habitat. and the
praducticn of nutritional resources for aquatic eco-
systems. Charts, graphs. and tables extend this con-
cept through time and space and provide understand-
ing of the wide array of ecological processes and
communities associated with the land-water interface.

£
#k

Helping Nature Heal: An Introduction to Environ-
mental Aestoration is the title of A Whole Earth
Catalog/Ten Speed Press publication {(Box 7123,
Berkeley, CA 94707, $14.95) edited by Richard Nilsen
and featuring theory of environmental restaration, how
itis practiced the USA and around the world, and what
is needed 1o jump start it anywhere. Barry Lopez's
Fereword is acallto arms. bringing to mind an Informa-
tion Crossfile piece that got “bumped” several issues
agoe. It quoted Frank Press, president of the U.S.
National Academy of Sciences. who told an interna-
fional meeting of the Group of Seven industrial nations
in Paris in mid-1987: “What we are doing to the Earth’s
atmosphere, to the blue planet on which we live, is net
merely ominous. It may already be beyond correction.”

- meetings of interest

1992

Jan. 21-23, FIRE IN PACIFIC NORTHWEST ECOSYSTEMS: EXPLORING EMERGING ISSUES. at Red Lion
Hotel, Portland. QR, featuring 40 regional and national experts on various aspects of wiidfire presenting
state-of-the-art information on historical and ecological aspects of fire and its use to achieve management
obiectives. Contact Conference Assistant, College of Forestry, Oregon State U, Corvallis. OR 97331: (503)

737-2329.

Feb. 10-21, FOURTH WORLD PARKS CONGRESS, in Caracas. Venezuela: a technical. invitational, working
meeting of leading world authorities on protected area management, sponsored by the IUCN and co-
sponsored by UN agencies, governments, and national agencies including the NPS.

Feb. 19-22, SOCIAL ASPECTS AND RECREATION RESEARCH SYMPOSIUM, Theme: "Social Aspects of the
Wildland/Urban Interface,” at the Clarion Hotel, Ontario. CA. Contact: Debbie Chavez. USDA Forest
Service, 4955 Canyon Crest Dr, Riverside, CA 92507,

Feb, 24-28, NINTH INTERNATIONAL CONFERENCE ON BEAR RESEARCH AND MANAGEMENT Holiday Inn
Parkside, Missoula, MT. Contact: James Claar. USFS Northern Region, PO Box 7669, Missoula, MT 53807

{406} 328-3238.

Mar. 4-6, HIGH ALTITUDE REVEGETATION WORKSHOP. University Park Holiday Inn. Fort Cotiins, CO: a bignnial
forum for discussion of the technology and unique environmental issues pertaining to reveg and rehab of
disturbed lands at high elevations. Contact: Gary L. Thor, Dept. of Agronomy, CO:State/U. Fort Collins, CO

80523 (303) 491-7296.

Mar. 9-12, BIODIVERSITY TRAINING COURSE. in Tucscn, AZ: (see article elsewhere on this page). Contact;
Charles Pregler. BLM Training Center, 5050 N. 19th Ave., Suite 300, Phoenix. AZ 85015 (602) 640-2651. FAX

602-640-2870.

Apr. 23-24, MAPPING TOMORROW'S RESOURCES, A Symposium on the Uses of Remote Sensing Geographic
Information Systems and Glcbal Positioning Systems for Naturat Resource Management. Utah State Univ.,
Logan, Utah. Contact: Dean's Office. Coil. of Nat. Res., Utah St. Univ.. Logan, UT 84322-5200 (801}

750-2445.

May 15-17, CRATER LAKE NP 90TH ANNIVERSARY SYMPOSIUM, Southern Oregon State Calt,, Ashland. OR.
Cantact: Dr. Frank Lang. Dept. of Biclogy, Southern OR/State'Ccli. Ashland, OR 97520 (503) 552-6342,

May 17-20, FOURTH NORTH AMERICAN SYMPOSIUM ON SOCIETY AND RESOURCE MANAGEMENT, in
Madison. WI. Centact: Oonald R. Field. 1450 Linden Or.. Madison, W1 53706.

June 22-25, BIODIVERSITY TRAINING COURSE. location 10 be announced See Mar. 9-12 notice above.

Nov. 16-20, PARTNERS IN STEWARDSHIP, the George Wright Society Conference on Research and Resource
Management in Natural and Cultural Parks and Reserves. Jacksonvilie, FL. Contacts: John Donahue, NPS.
18th & C Sts NW, Washington. DC 20240 (202) 208-4274 and Harry Butowsky, NPS, PO Box 37127, DC

20013-7127 {202) 343-8155.
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Visitors Prefer Park Values to Oil and Gas Development

By George Wallace

Visitors stopping at viewing points in all three units of
Theodore Roosevelt NP (TRNP) see a dramatic land-
scape that combines badlands. prairie. and riverbot-
tom vistas. Such views often extend over several miles
of parkland and beyond park boundaries. Park staff
have felt for some time that the park’s unique vaiues
may be threatened by increasing numbers of nearby oil
wells, tanks. roads, powerlines. and communication
towers visible from many points inside the park,

More than 1000 cil and gas weils lie within 10 miles of
the park, some within a quarter mile of park and wilder-
ness boundaries. Additional impacts associated with
these sites include flare pits, electrical lings, an exlensive
network of roads, truck traffic noise, and accompanying
dust and cdors. Industrial human and wildlife fatalities
have occurred near the park as a result of accumulations
of hydrogen suifide gas, which can collect near the wells.
Were such human-caused landscape features affecting
the visitors’ experience, park visitation —hence the park’s
contribution to the local economy?

Despite a variety of laws and directives clearly
entrusting parks with management of scenery. visual
resources, viewsheds, integral vistas. and air quality
related values (NPS Act 1916, Clean Air Act 1963,
Wilderness Act 1964, NEPA 1869, Surface Mining Act
1977, etc.) TNRP managers frequently found them-
selves in hearings and negotiations attempting to stop
or mitigate adjacent development but armed with littie
data on which to make their case.

In 1988 at the request of TRNP staff, the University
of Wyoming NPS Research Center spansored a study
designed to loox at the effect of external development
on the economic and aesthetic values of TRNP.
Researchers from Colorado State University worked
with park staff to design and conduct a study that
nquired into visitor perceptions, expenditures, and
other related information over a 2-year period.

“The thousands of visitors {0 Theodore
Roosevelt NP expect and deserve more than
to have their vistas marred by adjacent oil and
gas development,” said Park Supt. Pete Harl
after the Little Missouri National Grassland Oif
and Gas Final Environmental Impact State-
ment {FEIS) and Record of Decision (ROD)
was released on Oct. 24, 1881, “The FEIS
vastly understates the seen areas visitors are
viewing,” he said, “especially from the wilder-
ness area.

“The prajection of over 500 new wells on USFS
lands in the vicinity of park and desighated wil-
demess area will severely impact the quality of
the visitor experience and cause the degradation
of park resources for decades to come.”

Hart refetred to the study described in this
article as having “direct management implca-
tions for dealing with external development
impacts. Our major cencerns are for the cul-
tural integrity of the Edkhorn Ranch, air quality,
wilderness values, and visual resources,” Hart
said. Formal comments on the FEIS are being
prepared by the park, the Region, and WASQ
in a joint memorandum for signature by the
NPS A/D for Planning fo the Regional Forester
{Nerthern Region.)

Study Design

On site interviews were conducted at 6 of the park's
main vistas. where visitors interviewed could see iarge
landscape areas while responding to survey items
about {1) the value of a mixed grass prairie ecosystem
national park like TRNP and {2) external impacts and
human-generated {andscape features. This second
part of the study included items best evaluated while
visiters were viewing the resource andsor items less

appropriate for a mail survey. Those interviewed were
then given & maitback questionnaire 1o be filed out
upan compietion of their wsit to the park.

The questionnaire was to gather information about
{1) visitor and trip characteristics such as iength of stay.
group size and composition, locations visited, and
activities pursued and most enjoyed; (2) visitor satis-
faction: (3) expenditures associated with the visit: {4)
socio-demographic information. and {5) comments.

The study was piloted in the summer of 1988, with a
stratified random sample of 250 visitors. refined and
continued in 1989 with a sample of 686. The number of
interview days allocated each of the 6 sites was in
proportion to the visitation typically received (annual
visitor hours} at that site. Interviews were distributed
over the summer to reflect vegetative changes in the
fandscape and changes in types of visitars.

Interview Procedure Features

Priorto the field interviews. pholographs were taken at
each of the 6 integral vistas. duplicated and enlarged to
11" x 17". On one of the paired photos for each vista,
simulations either added or remcved human-generated
landscape features. Al simulaticns were put to scale:
added features like oit wells or powerlines were put in
locations where they were slated o be built. in photos
where human-caused features were removed, natural
vegetative conditions were simuiated in their piaces.

These photos were used as “cues” to help visitors
make "mind's eye” judgments about a particuiar por-
tion of the landscape seen during the inferview as it
might look under other conditions. Using the cues and
the real landscape, visitors were asked to rate the
attractiveness of the two landscapes and then to
answer guestions regarding how the simulated lang-
scape (with external impacts either added or removed)
might affect their behavior at that piace {time spent
viewing. picture taking. hiking. camping. and using the
wilderness area in or near that landscape.)

GIS Pl‘ogram at U/AZ CPSU {continued from page 19)

logical, soils and vegetation resources In the unit.
Future data acquisition efforts at Petrified Forest will
likely include the collection and analysis of data from
either satellite platforms or airborne video. In addition
to basicresearch, these data will be used to predict the
locations of archaeological and paleontological
resources on land surrounding the unit.

Future Work

Many GIS projects are in the planning stages. Arche-
ologist Trinkle Jones at the Western Archeological and
Conservaticn Center (WACC) has extensive spatially-
referenced archeolagical records in a dBASE format.
Plans are in the works (o develop a dBASE interface to
permit directional transfer cf these records into IDRISI.
The Dbase/ldrisi map interface would allow park staff
to easily transfer their own spatially-referenced dBASE
reccrds into IDRISE In addition. IDRISI map files are
easily transferred into GRASS, the primary GIS sup-
ported by the Service’s Geographic Information Sys-
terns Division in Denver,

Efforts are under way to develop cooperative rela-
tionships with the state of Arizona and other federal
agencies to collect and share spatially-referenced digi-
tal data. One example is the GAP project developed by
the Fish and Wildlife Service. The GAP project will use
various sources of digital data (Landsat, aerial video

and other GIS-compatible data} to comprehensively
map critical wildlife habitat in the state f Arizona. In a
cocperative effort, the data have the potential to pro-
vide much valuable information to the parks in Arizona.

Provision of GIS training for Arizona NPS personnel
also is underway. A workshop covering a wide range of
GlS-related issues took place at the University of Ari-
zona's ART fab in June of 1991. The aim of the work-
shop was to familiarize Park Service personnel with
GiStechnology and provide them with some hands-on
experience. Future workshops will be held according to
interest.

Conglusicn

The CPSU/ART GIS program is still in the initial
stages of collecting and digitizing spatial data and
developing techniques of modefing and analysis. The
potential for useful GIS analysis is limitless, now that
the effort has been started. Park managers in Arizona
have responded positively ta these initial efforts and
see GIS as a promising tool that can enhance their
abilities to accomplish many resource management
tasks. For additional information about the CPSU/ART
program call Mike Kunzmann (FTS) 762-5534 or Phil
Guertin (602) 621-1723.

Pofter is a graduate student in the School of Renew-
abfe Natural Resources at WAZ; Kunzmann is a
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research ecologist at the NPS/CPSU at U'AZ; Guertin
is an assistant professor of Watershed Management at
the Schoof of Renewable Natural Resources at UAZ
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Table 1. Mean Landscape Aftractiveness Ratings at Six Integral Park Vistas Cued by Photo Simulation fon a 10
point scale with 10 being most attractive), Summer 1989.

Photo-Simulation
Man-Made Man-Made
Integral Vista Asls Features Added Features Removed (N} % Change
Bentonite Clay 9.2 34 — 81 -63.0
Boicourt Ridge 56 - 8.5 179 -51.8
Riveroend Overlook 9.1 54 - 70 -40.7
Man and Grass 52 - 8.0 34 ~53.8
Painted Canyon 6.6 - 8.8 133 -33.3
Schramm Hili 6.5 - 8.7 b JBL *33.3“__
—=no photo simulation made
Tabie 2a. Expected Vista-Viewing and Picture Taking Behavior. by Park Site (Summer, 1989},
Park Site
Bentonitic | Boicourt | RiverBend | Man and Painted | Schramm
Clayt Ridge* | Overlookt Grass* | Canyon® Hill*
{Ni 82 179 73 35 133 f 182
Percent
Stop coming 1.2 0.0 1.4 0.0 0.0 0.0
Spend less time 61.0 384 29 2.3 2.2
Spend same amount 354 60.9 60.3 62.9 737 66.5
of time
Spend more time 2.4 374 0.0 34.3 24.1 31.3
t = external development added
*=external development removed
Table 2b. Expected picknicking. hiking and camping behavior, by Park site (Summer, 1989,
Park Site
Bentonitic | Boicourt | RiverBend | Man and Painted | Schramm
Clay Ridge Overlock Grass Canyon Hilt
) 82 179 73 35 133 182
Percent
Stop coming 7.3 0.0 55 0.0 0.0 0.0
Spend less time 59.8 1.1 343 29 38 11
Spend same amount 30.5 618 60.3 54.3 69.2 69.2
of time
Spend more time 2.4 371 0.0 42.9 27.1 29.7
Table 3. Man-made or man-caused features reported in Boicourt Ridge landscape, by order of mention (Summer,
1989).
Order of Mention
Percent
First Second Third | Fourth Fifth Noticing
{N) 178 175 02 | 43 14
1. Gil and gas well site 97.8 0.6 0.0 0.0 00 98.4
2. Oil and gas well site 0.0 95.9 1.0 0.0 0.0 95.9
7. Qil and gas well site 08 0.0 49.0 256 71 82.3
5. Road {with scoria surface) 1.1 0.0 12.8 116 0.0 25.5
3. School and church 0.0 0.0 18.6 0.0 0.0 18.6
B. Access road 0.0 0.0 6.9 25.6 357 68.2
9. Reservoir/pond 0.0 0.0 7.8 18.6 71 335
10. Other 0.0 0.0 1.0 14.0 357 50.7
6. Agricultural fields 0.0 0.0 20 0.0 0.0 20
11. Other 0.0 0.0 0.0 00 71 7.1
4. Combine 0.0 0.0 0.0 0.0 0.0 0.0

Economic Analysis Features
The mailback survey enabled researchers o esti-
mate visftor expenditures by category (transportation,
lodging, food, etc.) both within 50 miles of the park and
within the rest of North Dakota. These expenditures

were combined with those that the operation of TRNP
itself contributes to the economy {payrol, local pur-
chases, sub-contracts. ete.) and converted to fit the
categories and coefficients used by the North Dakota
input-Output Mocel. The IMS Regional Economic
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Input-Output Model developed by John McKean at
Colorado State University was run using the data.
Such models include the multiplier effect of expendi-
tures for each sector of the economy and provide the
estimated value of a park like TRNP to the local and
state economy. Following are a few of the salient
results from the study.

Economic and Nen-Economic Values Revealed

The economic portion of the study revealed some
figures that should enable park managers to provide
information of high interest to local decision makers. In
1989, TRNP produced the equivalent of 1164 jobs in
North Dakota's private sector, and an economic con-
tribution to the state (changes in lotal sales) of
§62,740,000. Visitors were asked during the inter-
views how they valued a prairie park like TRNP com-
pared to other naticnal parks. Although TRNF is off the
beaten path and not typically a destination park, the
study showed that 76.7 percent of all visitors valued
the park equaily as much, and 20.5 percent valued
TRNP mere than other parks; 94.4 percent of all visi-
tors said that environmental laws protecting the park’s
resource quality should be adhered to, evenif it adds to
the costs of oil and gas production.

Although the information is not paitically viable at
the moment, the study asked — as an indicator of public
sentiment — for visitar opinion about creating a 1-mile
buffer zone around the park. More than 72 percent
responding favored such a bufier, regardiess of
whether cil and gas companies were compensated:
16.5 percent favored a buffer with compensation, and
11percent opposed any buffer. The park has a sizeable
group of return users, many of whom are locals and
who value the park highly. Local visitors, many of
whom depend on the energy sector, were among those
assigning the highest value to the park. but showed the
highest opposition 1o the buffer zone concept (34.3%),

External Development and Visitor Experience

The study showed TRNP to be a very visually criented
park, where the most frequent and enjoyed activities are
vehicle touring, stopping at scenic vistas, viewing wild-
life, and day hiking. At all 6 vistas where sampling was
done, the simulated removal of visual impacts (human-
caused features} increased ratings of attractiveness
whife the simulated inclusion of visual impacts in photo
cues Iwered landscape afiractiveness ratings (Table 1).
Even subtle simulated changes in landscape features
caused noticeable differences in attractiveness ratings.
Increases in external development which actually
oceurred near interview sites between 1988 and 1989
also are distinctly reflected in the data.

In the on-site interviews, visitors were asked “if the
landscape was like that shown in the simulated photo,”
how would it aftect the amount of time they would
spend (a) vista viewing o picture aking, (b) picnicking.
hiking or camping, (c) or using the wilderness area
nearby. Results clearly indicate that for landscapes
where human-caused landscape features related to
external development were added, many people
reported they wouid spend less time or not come atall,
Where development was removed, they would spend
mare time (again, photos were used as cues for judg-
ments about the actual landscape) Table 2.

Although visiters stifl rate their experience at TRNP
as good, the external development {particularly of ol
and gas and its associated structures, noise, odors,
and dust}, is negalively alfecling lheir experience. The
context within which human-caused landscape fea-
tures are seen is very important. Obviously not all

{(Continued on page 22)
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New Publications

Eight new publications have been annaunced by
and are available frcm Donna O'Leary, NPS Natu-
ral Resources Publication Coordinator (PO. Box
25287, Denver, CO 80225-0287; FTS 327-2156,
(303) 969-2156).

1. NPS Annual Science Report: 1930 Inventory
of Research Activities in the National Parks. Anne
Frondorf, ed. Dala sorted by region and park:
NRSR-91/04; Data sorted by field of study:
NRSR-31/05.

2. Proceedings of the Symposium on Exotic
Pest Plants. Ted D. Center, Rokert F. Doren,
Ronald H. Hotstetter, Ronald L. Myers, and Louis
D, Whiteaker, eds. NRTR-91/06.

3. Annual Report of the Nationa! Parik Marine
Debris Monitoring Program: 1990 Marine Debris
Sirveys. David A. Manskl, Willam P. Gregg, C.
Andrew Cole, and Daniel V Richards NRTR-81/07

4, 1990 Highlights of Natural Resources Man-
agement. Lissa Fox, ed. NRR-81/03.

5. Designing and Implementing Comprehen-
sive Long-term Inventory and Monitoring Pro-
grams for National Park System Lands. David G.
Silsbee and David L. Peterson. NRR-91/04.

6. White-tailed Deer in Eastern Ecosystems:
Implications for Management and Research in
Nationa! Parks. William F. Porter. NRR-91/05

7. Developing a Natural Resaurce ventory and
Monitoring Program for Visitor Impacts on Recrea-
tion Sites: A Procedural Manual. Jeffrey L Marion.
NAR-31/06

8. Air Quality Management Plan: A Prototype,
Colonial National Historical Park. Sandra Manter,
Charles Rafkind, Erik Hauge, and John Karish.
AQD/NRR-91/01.
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