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A report to park managers of recent and on-
going research in parks with emphasis on its
implications for planning and management

IT'S BEEN A LONG TIME since we carred information about how to write for these columns, and the changing
nature of the manuscripts teing submitted for Park Science publicafion indicates a need to rebroadcast the
obiectives and guidelines.

First, the subject matter: Park Scienceis dedicated to the circulation throughout the National Park Service
of information about scientific research that s recently comp'eted. on-going, or perhaps merely contemplated.
but which in all cases has important management imphcations. The question in the minds of all authors should
be: “What does ail this contribute to better management of the area (or the System)?”

Second, the length: Because Park Science is fimited to 24 pages. four times a year, the editorial board has
decreed that only in very exceptional cases shall any arlicle run longer than six, or at most seven, doubie spaced,
typed manuscript pages. When longer articles come in. the editer has to decide whether to send them back for
cutling by the author. to cut them herself, or to turn them down. She would prefer to expand the publication to
fit all the excellent material that comes in, but alas, this is not an option. (So much excellent material was “backed
up” that Park Science received a first-ever permission to exceed its 24-page size — this issue only.)

Third, the “an™: Photos are weicome. so long as they focus on the research. Pictures taken in the field.
showing research process andsor tindings, are especially welcome if they come in as glossy black and white
photos. We can't use color. s¢ anylhing that has to be “translated” is an added expense and can always be
counted on to lose a iot in the translation. Tables should be clearly typed and checked. if you have graphs, they
shouid be submitted as “PMT's.” This set of initials stands for photomechanical transter, and it corsisis of a high
guality. glossy rendition of your graph, done with a commercial type printing camera. It saves your parting with
precious originals and makes your article (and therefore, Park Science) look its very best. We fike that.

Fourth, the editoria! route: Presumably, no submissions will come to the Park Science editorial office without
ciearance by the Region and whatever park is mentioned. Seldom will the Regional Director need to see your
copy, but no superintendent should open the pages of Park Science and have an arlicle about his or her park
come as a complete surprise {let alone a rude shock). We donflike that. Neither do the superintendents.

That about does it. We're delighted with the response from all over the System in terms of editorial submissions.
Some Regions are responding with more material than others, but every one of you is sending in something,
and the comments from readers convince us that this way of keeping a farflung field informed and “in touch” is
a good icea that is working well.

One last caveat to the scientists: Remember, Park Screnceis not a journal. Gear your presentations to the
general audience, and remember that superintendents and their resource management staffs, busy and beset,
want to know — right up front — how this piece of research or information is going to help them manage heir
responsitilities. Keep writing for the journals. That's part of your professional responsibility. But remember that
you owe it to your profession to communicate outsice the ranks. Park Science is your vehicle,
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Aerial Photos of Land Cover Types
Aid Denali Mining Impact Analysis

By Steven Hunt, Budd Titlow, Ralph Root, John Dennis and Garry Waggoner

The Alaska National Interest Lands Conservation
Act (ANILCA), enacted on Dec. 2, 1980, established
new, and extended exisling. conservation system
units in Alaska managed by the National Park Service,
U.S. Fish and Wildlife Service, Bureau of Land Man-
agement, and U.S. Forest Service. Among other pro-
visions, the act expanded Mount McKinley National
Park and redesignated it as Denali National Park and
Preserve 1o take in the entire mountain massif and
pratect habitat for wildlite and fish populations on 6
million acres of federal lands.

Additionally, ANILCA withdrew federa! lands within
National Park System units from the U.S. mining laws.
subject to valid existing rights; 317 such claims exist
within the Kantishna Hilis porion of Denali NP, north
of the Alaska Range: another 15t claims are concen-
frated in the Dunkle Mine area of the park, south of
the Alaska Range. ANILCA provided specific direction
with respect to these claims by requiring a study of
park and minerai resource values for both areas, in-
cluding the environmental consequences of further
mineral development.

In 1982, the Kantishna Hills Dunkie Mine study
group. congisting of three state and four federal agen-
cies, was crealed to prepare the required study repor.
This study group conducted field investigations in
1982 and 1983 on geology. mining history. mineral
resources, water quality. fish populations and aguatic
habitat. salmon spawning, histonic resources, wilder-
ness potential. recreational use. wildlife habilai, and
large mamma! populations. ncluding the Denali
canbou herd.

Due 1o the considerable potential for further mineral
development to cause significant effects on the natu-
rai and human enviranment, the task assignment in-
cludea preparation of a technically adequate EIS. The
National Park Service was made the lead agency for
preparing this EiS, and the Environmental Assess-
ment Branch of the NPS Energy. Mining anc Minerals
Division was given responsibility for producing it.
Preparation began in March 1983 and ended in De-
cember 1984.

This article descripes a project initiated by the au-
thors in 1963 to identify and map the vegetation and
iand cover types present in the two areas - Kantishna
Hills and Dunkle Mine. The mapped vegelation and
land cover types were analyzed relative to existing
and future mining locations and the findings were
used in the EIS analysis to evaluale alternative man-
agement oplions ranging from mineral development
to park resource protection in both study areas. The
overall purpase was to provide an adequate technical
basis for analyzing environmental consequences and
enhangcing use of the EIS for informed decision-making.

The Kantishna Hills study area, 194,968 acres, lies

near Wonder Lake in the north central portion of the
park n rugged. tow lying hills. The Dunkle Mine study
area, 22.841 acres, lies along the park’s east bound-
ary, south of the Alaska Range near Broad Pass and
east of the West Fork of the Chulitna River. (Fig. 1)

Development of Vegetation Classes. The vegeta-
tionland cover classification sysiem adopted for the
study had to reflect the following factors and cen-
strainis:

1. The purpose of the vegetation maps was to pro-
vide quantitative data on vegetation and cover types
within the study areas relative to existing and future
mining locations.

2. Existing aerial photographs had {o be used and
no an-the-ground checking of vegetation and land
cover types was possible.

3. Because of gaps in coverage, both color infrared
(CIR) and black-and-white (BW) photes had to be
used.

4. Calculations of the aerial extent of each mapping
class had io be available within 4 weeks after the
project started.

5. Project team members lacked detailed on-the-
ground knowledge of vegetation types at one or both
stuoy areas.

6. Choice of mapping classes had to reflect a gen-
eral approach to reduce complexity, minimize the dif-
ference between interpreters, and maximize overall
accuracy.

The project team considered using an existing sys-
tem (A Preliminary Classification System for Vegela-
tion of Afaska by Viereck and Dyrness, revised as of
1982). but inspection of this system, plus the limiting
factors listed above, led the team to develop a hybrid-
ized system that contained 15 vegetaticn and tand
cover classes and included three levels of density for

fores! cover and three shrub classes. After reviewing
a large number of ground and low attitude 35mm coier
photographs and attempting to interpret them for por-
tions of the study area. the team members found that
even this system was too complex and highly detailed
to permit accurate and consistent mapping. At this
point the team worked out a new system with fewer
classes and a more generalized approach.

The new system. with 10 classes. contained only
two classes of forest, two classes of shrubs. and six
other classes. These ten cover classes included:

1. Floodplain forest: A tall forest of both conifer-
ous and hardwood tree species with crown cover of
25 percent or more, generally restricled to drainages
within the study area.

2. Upland forest: A medium to low stature forest
on upland sites with a total crown cover of 25 percent
or more.

3. Tall shrub scrub: This cover type is Iimited to
shrubs with heights exceeding 5 feet and crown cover
exceeding 25 percent. It accurs from drainage bot-
toms 1o near timberline, often mixed with a lower sta-
lure. open shrubland.

4. Low shrub scrub: This consists primarily of low
shrubs (less than 5 feet tall) and open areas covered
with grasses and sedges — abundant on slopes and
benches throughout the area.

5. Alpine tundra: This mapping unit occurs usu-
ally above 3000 feet throughout the study areas. Bare
rock and soil are intermixed with a thin layer of lichens.
dwarf shrubs, forbs, and grasslike plants.

6. Flocdplain barren: Active stream floodplains
where flooding occurs frequently and nonvegetated
or sparsely vegetated ailuvium (less than 25 percent
cover) predominates.

Continued on next page

Table 1: Summary of Study Area Vegetation and Land Cover Types

Study Area Vegetation Types (acres — percent)

Class Kantishna Hills Dunkie Mine
Floodplain Forest 4978 (2.6) 87 04
Upland Forest 46792 (24.0) 1256 (5.5)
Tall Shrub Scrub 40500 (20.8) 11,650 (51.5)
Low Shrub Scrub 71,113 (36.5) 9312 (40.8)
Alpine Tundra 29,752 {15.3) 57 (0.39)
Floadpiain Barren 396 (0.2} 316 (1.4)
Upland Barren 158 (0.1) —

Altered 468 (0.2} 23 0.1
Fire Scar 809 (0.4) —

Water — 135 (0.6}
Total Area 194,968 (100.0} 22.841 (100.0)




Continued from previous page

.. ,__
; N v .

e\ W« #\.w B, %

iR ..v\ 1SRN 2

\\\\\\.u,.. <! N
R , "

o,

£

e
\um,////.\.ﬂl

N
WX

: SN

/8 !
ek .
¢

\Kantishna Hills / Dunkle{ M

ne

* o

Suii)
,.ﬁ

AR

Denali National Park and Preserve

# Unfext <Eres Cwportert oft e o/ fatoral. Rrty St

b7, E . ,,,‘ : b
2. B - SN Bl
»MF ,ﬂ, B L T . e SN BTSN













PERCENT OF FOLIAGE

INFECTED BY DOGWOOD

ANTHRACNOSE IN EACH OF FIVE TREE SIZE CLASSES

STEMS PER ACRE

140

HEALTHY 120 +
CLASS FIVE

1-25% /

CLASS FOUR 100

Eﬁ/ o
26-50%
CLASS THREE
ezl

60 |

>75%

CLASS ONE
b2 20+
DEAD
CLASS 7ER0
R 20 +

if spring weather is warm and dry.

4) Integrated Pest Management: Probably the best
control is the combination of sanitation together with
fungicide appfication in conjunction with continued
monitoring of disease conditions. in addition. fertitizer
applied in the fafl after dogwood has hardened oft
together with water during dry periods in the summer
will better enable dogwood to resist killing infections.
This type of intense effort can only be undertaken for
a relatively small number of trees. A stralegy for parks
with a severe problem wouid be to protect accessible
dogwoods scattered throughout the unit. thereby has-
tening natural redisbursal.
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Natural Resources
Goes to the Movies

Two videotapes on important natural resource top-
ics have recently been developed for use as training
materials for field personnel.

Integrated Pest Management in the National Parks
is the subject of a 15 minute training videotape
prepared by the Biological Resources Division and
the Albright Training Center. The video discusses key
IPM principles and techniques. including setting
threshold levels, monitoring, and using natural para-
sites, predators, or pathogens to control the pest
population. The video then highlights various NPS
units which have successfully implemented IPM pro-
grams.

The IPM video is part of a natural resources
training program being developed by Doug Morris
and Sue Toole at Albright Training Center. This pro-
gram will provide crientation to NPS employees on
resource management topics including ecological
principles, laws and policy, research, monitoring, and
communications. The program is designed for use at
the park and is presented through a variety of media
including film, video, and workbook. The program wilt
be availabie for park use in Spring or Summer 1986.

The NPS Geographic Information Systems Field
Unit ang the WASQ Training Division recently col-
laborated on a 25-minute training videotape on the
Service's Geographic Information Systems (GIS) pro-
gram. The video provides a basic intreduction to the
GIS technology; reviews how a GIS can typically be
used to support park management, pfanning, and
operafions activities; and outlines the services the
(IS Field Unit can provide to parks in developing and
implementing their GIS. The video also focuses on
four “real-life” examples of parks where a GIS already
is in use.

For more information about the Introduction to
Resources Management program, contact Doug
Morris, Albright Training Center, 602-638-2691.

For more information about the IPM videotape,
contact your Regional IPM Coordinator or Gary
Johnston, Servicewide IPM Coordinator at FTS 343-
8130.

For more information on the GIS videotape, contact
Phil Wondra, Geographic Information Systems Field
Unit, FTS 776-7939.



‘Green Sickness’ Prevention
And Control In Oregon Caves

if you were to go to Lascaux Cave in France, a
world-famous site of prehistonc cave paintings, you
would find the cave closed to visitation. It is closed
because of the "Maladie Verte" (the green sickness).
which affects, lo varying degrees. almost all electr-
cally lighted caves visited by the public. The green
sickness is the exotic growth of algae and moss on
cave surfaces. In Lascaux Cave, the growth (which
fargely consisted of a green algaj was covering and
destroying the prehistoric cave paintings, so to pro-
tect the resaurces, Lascaux Cave is no longer lighted
and is closed to the public.

Oregon Caves Nationai Monument is located in
the Klamath Mountains of southwestern Oregon. The
site became a National Monument in 1909, and the
caves, which have been electncally lighted and
toured for many years, have been dramatically af-
fected by the green sickness. Post cards available at
the Monument commonly show greenish speleo-
thems (cave formations). their natural colors are
whites, greys. and earth tones.

Ptant growth in caves is not simply a visual impact.
Algae and moss can seriously damage spelecthems.
It the growth is allowed to persisi, spelecthem sur-
faces are etched and dissolved by plant growth. and
in places, the surfaces of speleothems are turned to
a jello-like substrate by algal attack.

Research on natural resource probiems in Na-
tional Parks often seems to be independent of
construction and other activittes which may be related
to the problems. This was not the case at Oregen
Caves. In late 1984 we began studies on exotic plant
growth and metheds of preventing and controling it
in Oregon Caves. Qur investigations were prompted
by three factors. First, we had conducted a major
study in 1983-84 of exotic plant growth in Carlsbad
Caverns, New Mexico where we were able to deter-
mine quantitatively the light intensity thresholds
below which plant growth was greatly reduced and
commonly prevented. These findings suggested that
exatic plant growth studies should be a part of
pianning for new cave lighting systems. The second
factor was that new electrical systems were being
planned for Oregon Caves Monument and its caves
and the contract to do this work had been let. The
third factor was good communications, both within
the Pacific Northwest Region and between that re-
gion and the Southwest Region, which led to recogni-
fion of the potential applicability of the Carlsbad
Caverns study to Cregon Caves.

The flora of the naturally dark portions of Oregon
Caves is large and diverse. To date, we have found
two species of ferns, 11 species of moss. and,
(including species reported by St. Clair et al, 1981},
51 different algae. It seems likely that, with more
coliecting, we would find that the Oregon Caves flora
consists of more than 100 different species.

In Oregon Caves, about 15 percent of the areas
covered Dy visibie piant growth supports mature
moss; another 10 percent supports moss protonema.

By Tom Aley, Director
Ozark Underground Laboratory,
Protem, Missouri 65733

About 40 percent of the visibie plant growth areas
supports blue-green algae. andg about 35 percent
supports green aigae. Dialoms, which are very small
and generally do not cover large areas, are present
in about half the samples of algae and moss pro-
tonema.

Substrates exert major influence on the extent
of plant growth in Oregon Caves; the following
generalizations apply:

A. Plant growth is greater on wet or very moist
surfaces than on damp or nearly dry surfaces. Most
surfaces in Oregon Caves are at least damp for part
of the year.

B. Plant growth is greater on weathered
speleothem surtaces and on surfaces coated with
moonmilk than on firm speleothem surfaces.

C. Plant growth is greater on muddy speleothems
and muddy marble than on clean and solid
speleothems and marble.

D. Pfant growth is greater on lint “globs” and clay
worms than on adjacent hnt and clay worm-free
surfaces. This difference is most noticeable on firm
spelethem or marble surfaces.

E. Plant growih is greater on relatively flat sur-
faces than on steeply inclined surfaces, and greater
on steeply inciined surfaces than on cave ceilings.

F. Plant growth is greater on broken margins of
trait materials than on firm trail surfaces.

Clay worms are curving, tubular clay deposits
which are scattered about on many surfaces in
Oregon Caves. They are typically less than an inch
long, and, based on limited samples, they consist of
about 70 to 75 percent muscovite, with the balance
being quarz. The worms typically have lint and algae
associated with them.

Clay worms appear to be an unnatural feature of
the caves, related to human actions, and tied to three
unnatural conditions in the caves:

A Airflow caused by the construction of new en-
trances, lunnels, and passage excavations which
moves fremendous volumes of air, dust, polien, and
other air-contaminants from the surface into the cave.

B. Visitation of the cave, which introduces lint,
hair, an other similar materials into the cave, provid-
ing substrates and nutnents favorable for piant
growth.

C. Electric lights needed for cave touring, that
cause piant growth on the clay worms. Plant growth
may be associated with the development andior
enlargement of clay worms.

Many of our investigations in Oregon Caves
focused on fight intensity. We found at least some
visible plant growth associated with all fixed lights in
Oregon Caves. There does not appear to be a
particular ight intensity that maximizes plant growth
in Oregon Caves, since abundant growth occurs
over as wide a range of light intensities as 28 o
164 foot-candles. Al least some “spotty” plant growth
occurs at favorable sites where light intensities are
as low as 2.5 foot-candles. {A foot-candie is the light

9

intensity of one standard candle at one foot's dis-
tance.)

Mature mosses are particularly destructive to
spelecthems. Based upon our data. it appears that
mature mosses will be rare in areas recewving less
than about & foot-candles of light. Our data also
show thal. if light intensities are controlied to
minimize mature moss growth, then fern growth also
will be controlied.

Approximately 85 percent of plant growth now
found in Oregon Caves couid be prevented if light
intensities reaching moist surfaces did not exceed
4 fpot-candles. For ideai plant growth prevention on
sensitive cave features, light intensities at these
leatures should not exceed 2.5 foot-candles.

It appears to be neither possible nor feasible to
prevent all exofic plant growth in Cregon Caves.
Some plant growth will become established and
must be controlied. We found that a 5.25 percent
sodium hypochlorite solution (bleach) is the best
plant control agent in Oregon Caves. The use of
bleach is far superior to the use of germicidal lights.
herbicides, or other potential control agents. Bleach
solutions of less than 5.25 percent sedium hypochlo-
rite did not produce acceptable kills of exotic plants
in Cregon Caves; solutions with greater concentra-
tions do not appear necessary. We found that sodium
hypochlorite solutions of the recommended concen-
tration seldom if ever alter the color of speleothems.
However, careful examination of areas to be treated
and areas that have been trealed is prudent and is
recommended, since some generally rare cave fea-
tures might suffer color changes.

Two principal ways in which plant growth in Oregen
Caves can be minimized and pravented are:

A. By careful control of the intensity, duration, and
location of the cave lighting.

B. By frequent and routine control of any plant
growth that does become established.

We have worked closely with Dick Fay of Engineer-
ing and Design Associates of Tigard. Oregon (the
lighting contractor) to establish criteria for the inten-
sity, duration, and location of cave lighting. This work
included several days spent together in Cregon
Caves, data from our studies, and visits tc three
other caves with widely varying lighting systems.
{Wind Cave and Jewel Cave [both NPS wnits in
South Dakota] and Blanchard Springs Caverns in
Arkansas [a U.S. Forest Service show cave].)

Lighting systems for show caves are routinely
designed to provide for good interpretation and
adequate visitor safety. The new lighting system for
Oregon Caves will extend beyond these aims in that
it also wil be designed to protect cave resources
from exotic plant growth and its associated damage.
Such an approach could set a precedent for new
lighting systems in other NPS caves. To paraphrase
the "A-Team,” | love it when a plan comes together,
and when the research is done at the right time and
is integrated into the plan.






How to Handle Water Data
Without Getting Drowned

By Richard Inglis

As natural resource managers in the Nationai Park
Service, we've all encountered water guality reports
or technical information that for some reason is not
put to use. Perthaps we don't know enough about the
subject to use it properly, or perhaps it doesn't apply
1o current projects. Yet the report contains valuable
information that could be essential to resource man-
agement. Too often, that piece of information be-
comes lost in a file or on a bookshelf, rarely to be
used and ultimately to be discovered too late and
discarded. The purpose of this article is to help pre-
vent the “lost value™ of good information.

Factors that can contribute to this regrettable “lost
value,” begin with the reader, who may not have suf-
ficient technical knowledge for understanding content
meaning. The information may become buried in piles
of papers or misplaced in the files, or be stored in a
computer where it is inaccessible or incorrectly filed.
A user may simply be intimidated, confused, or frus-
trated by computers. Most of us have experienced
these and other situations that intertere with access
to information.

Acquiring Information

Try to keep data acquisition to a minimum and man-
age it diligently. Your objective is to organize informa-
tion into a hierarchical structure, with you on top of
the pyramid of knowledge where the encompassing
ideas are found.

Each successive fevel downward should add infor-
mation until the bottom level is reached, with its broad
base of super-detail and quantity of datum. The inter-
vening levels are blends of theory and facts such as
report summaries and research syntheses. Raw data
are used when there is a distinct need. Get data from
the lower levels of the pyramid only when the project
calls for it. if there is an honest gap, then develop a

study or resource monitoring program to acquire the
needed data. Keeping the fellowing four peints in mind
also will help with information management:

1. Know what you need. As a natural resource man-
ager, keep a broad knowledge of the hydrologic cycle
in mind. Know basic ecological and walershed princi-
ples and relationships. Try to generally understand
the regulatory framework in your state and how signif-
icant federal Jaws apply. Don't memorize all the con-
stituents of water quality. Don't try to understand the
details of groundwater movement. Don't worry about
statute numbers affecting discharges into rivers.
There are specialists who have this information and
who keep the appropriate reference books.

2. Know where fo gat it. In your own park and in your
regional office, learn how each outfit is organized so
that you know who is responsible for which categories
of information. In larger park umits, good sources of
water supply information are in engineering, mainte-
nance, and public health & sanitation divisions. Learn
what the various divisions of the NPS do and how
they keep records. The Water Resources Division in
Ft. Collins is in an excellent position to assist park
areas in remote locations in satisfying their informa-
tion needs. Besides the NPS structures, university
libraries and federal depositories have good collec-
tions of technical reports. Most major libraries can tap
into water resource, environmental or geological
abstracts through computer searches. Other federal
agencies are often the primary source of water quality
and quantity data, although it may take several at-
tempts to locate the night person in the right place
who can really help you.

The EPA and the Water Resources Division of the
USGS are good starting places and are often listed
in the telephone directories of large cities. The EPA

A

regional offices all have divisions that collect. store,
and assess water quality data, and the USGS Water
Resources Division has offices in every state {many
states have several offices). However, when pursuing
information from such agencies, it is important to be
persistent as it may take several calls to find the de-
partment that handles water data. Be prepared 1o
communicate exactly the information you seek so that
the agency can more effectively direct you to the per-
son(s) who can help you.

3. Know how fo get it. Be persistent. Learning where
to get the right information may be time consuming
at first but will save time in the long run. ¥ you seek
hard data, find out in what format it comes anc
whether interpretation and analysis is available. In-
quire about the various means of transmittal. With
data refrievals done by computers, you will need to
know what kind of computer hook-up is needed. Re-
member to secure the provider's name. complete ad-
dress, and phone number $0 you can conlact him or

™ her with any questions and follow up with a thank you.

4. Know who can help you. One potential source is
an experienced person in your own park who may
have done a similar project. In addition, the NPS
Water Resources Division has specialists that are
avaiable to help with water problems. Media vehicles
such as Park Science and the George Wright Forum
highlight the work of other NPS scientists, some of
whom may be conducting projects of interest to you.
Some state governments have an environmental
clearinghouse that can guide you through hurdles that
may appear at the locat level. In time you will have a
network of individuals able to heip you obtain informa-
tion quickly and with minimum effort. Stay friendly
with your network; you may need help again.

Categorizing Information

Incorporate into your work-life small habits that or-
ganize information. Use of index cards in a file box
is an old standard that works, but it needs regular
attention. Fotders can be used sparingly in your desk
for bibliographies, research systems, efc. Use the
existing record-keeping system 1o your advantage to
organize the butk of the paperwork that has more to
do with governmental procedure than scientific value.
Although some things can be filed, most official NPS
correspondence is sent fo the National Archives
through the NPS records management. Sperd a min-
ute thinking on each piece of informaticn you deal
with: does it get you higher on the knowledge pyramid
or down in a mire of details? The following are some
tips for making this distinction:
- Much information can be discarded if you see no
critical value in it. For exampie, circufars, cataiogs,
flyers, announcements, product promotions, news re-
leases, reviews, elc. can be routed to others who
need 1o see them or may be interested in their content,
It no one else needs to keep such material, you can
feel safe in discarding it.
- Some information should be filed in the record sys-
tem for a certain period of time {such as one year).
For example, memos, correspondence, budget mate-
rial, project proposals, and so forth should be kept
according to the record management handbook. Send
them to the central files of your park headguarters or
regional office.
- Some information sheuld remain in a permanent
or semi-permanent filing system. “As built” drawings,
specifications from contracts, original or field data,
ground truth evidence, waier right documents, per-
mits, land deeds, and other imporlant or legal docu-

Continued on next page
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The hitherto unknown life story of the Atlantic
Ridley turtie was pieced logether during an exciling
weeklong conference in Oclober 1985 at Texas Tech
in Galveston, sponsored by the Nationzl Marine Fish-
eries Service and others, according to SW Regicnal
Chief Scientist Milford Fleicher. An article describing
the conference findings, including turtie egg incuba-
tion temperatures and their effect on the sex of the
young turtles and the overall chances of species
survival will be carried in a forthcoming issue of Park
Science.

Water Resources Division

“Giardia in the Backcountry,” by Sam Kunkle of the
Water Resources Division staff. appeared in the
October 1985 issue of Journal of Forestry (Vol. 83,
No. 10, pp. 612-613).

* * *

Dave Beeson of the NPS Water Resources Division
staff at Colorado State University. held a poster
session about lake history in Rocky Mountain NP as
indicated by diatom taxonomy and stratigraphy at the
8th North American Diatom Symposium held recently
at the Handcock Biolegical Station in Kentucky.

* * -

Division work for the Rocky Mountain Region re-
cently includes map making on the change in point
of use applications for water rights in Rocky Mountain
NP, a flood study for Arches NP, and a review of the
Department of Energy's revised methodolegy for
ranking sites suitable for the nation's first high-level
nuclear waste repository.

A progress report, submitted by the Flathead River
International Study Board to the International Joint
Commission on the status of the investigation of
transboundary water impacts of the Cabin Creek
Coal Mine north of Glacier NP. provides background
on the study's approach, organization. and issues
and problems that have become evident. The Beard's
recommendation was to extend the study's deadline
from May 15 to Dec. 15, 1986.

* * -

For the Naticnal Capital Region. the Water Re-
sources Division began work with the C & O Canai
NHP to develep the FY 86 scope of park flood study
work. This phase will focus on threals to spec:al
features and historic structures.

For the Midwest Region, the Division has for-
warded a proposal for a three year study on the St.
Croix River, involving ecological characterization:
biclogical assessment of aquabic resources.

* ¥ ®

For the Pacific Northwest Region, the Division
made its final inspection of the new water facilities at
Nez Perce NHP and is following up on a possibie
waler quality question reflected by Increasing
chicrine demand. A proposal 1s now available cover-
ing Lake Crescent, Olympic NP. sediment work 1o
include pallen, charcoal, and diatom siratigraphy.

* * *

In the Alaska region, the Water Resources Division
took part in a planning meeting on preparation of a
handbock that will deal with environmental effects of

placer mining. The booklet will present an overview
ot placer mining technalogies, ideniify piacer mining
state-of-the-art. enumerate environmenta! impacts
and what can be done to mitigate them.

Western Region

David J. Parsons, Research Scientist at Sequoia
and Kings Canyen NPs, was recently elected Vice-
Chairman of the Vegetation Section of the Ecological
Society of America. He will serve in that capacity until
August. 1987.

* * *

A technical repont, entitlied “Techniques of Revege-
tation and Reclamation of Land Damaged by Off-
Road Vehicles in the Lake Mead Recreation Area;
by James Russell Marble, is now available frem the
NPS Cooperative Park Studies Unit. University of
Nevada, Las Vegas.

* - *

The Third Biennial Conference on Research in
Califernia's National Parks has been scheduled for
Dec. 15 and 16, 1986, at the University of California.
Davis.

* » =

Resource Management Trainees returned to the
University of Califernia at Davis in October for a
three-week course, entitied "Advanced Wildlife Man-
agement.” Course topics included seabird community
organization and dynamics, predation and distur-
bances in natural communities, bear ecology and
management, basic slalistics in pepulation ecology.
envircnmental contaminants in wildlife populations.
maintaining viable populations, endangered species
management, and modeling wildiife-habitat relation-
ships. The course was conducted as a cooperative
program between the NPS and the University.

* * *

The first report to be published in the new "Biclog-
ical Report” series by the Research and Development
branch of the U.S. Fish and Wildlife Service is now
available. Biological Report 85 (7.2), dated May 1985
and entitled *The Ecclogy of Giant Kelp Ferests in
California: A Community Profile,” includes sections
on the biology and ecology of surface canopy keips;
physical, chemical and geological aspects of the kelp
forest environment, community structure and ener-
getics: and the natural history of arganisms in the
community.

* - *

A description of static pile composting, begun at
Redwood National Park in 1982. is contained in
Technical Report 14, Redwood NP Research and
Devefopment, entitled “Temperature dynamics, oxy-
gen consumption, and nitrogen utilization in static
pile composting,” by Jeff Purkerson, John Sacklin,
and L. Lee Purkerson. Composting provides both a
solution to waste disposal problems involving chemi-
cal toilet and septic tank wastes and a product useful
in the park's watershed rehabiltation program. Re-
sults of studies to improve the operation's efficiency
and evaluate the usefuiness of the end preduct have
been published in a senes of Operation Manuals and
reports, and will be pubiished in condensed form in
scientific journals.
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Dan Huff Heads Science
In Rocky Mountain Region

Dr. Dan E. Huff of Golden. Colo., en Sept. 29, 1985
became Regicnal Chief Scientist for the NPS Rocky
Mountain Region, which embraces 41 parks in six
states. Huf, 41, has served as a natural resource
specialist and park pianner with the Denver Service
Center.

As Regional Chief Scientist, Huff 1s responsible for
directing and coordinating sciertific activities by park
employees, college and university researchers. and
contractors on such issues as grizzly bear recovery,
air and water quality, wildlife management, and de-
velopment conflicts. Most recently. Huff has cap-
tained teams that have developed management
plans for Glacier Bay NP and Preserve. Ozark Na-
tional Scenic Riverways, New River Gorge National
River, and Assateague Isiand Mational Seashore.
Huff joined the NPS in 1977, after a professional
career in academia. research. and chemistry.

NPS/CPSU Established
At Tennessee University

Peter S. White, former head of the Uplands Field
Research Lab at Great Smoky Mountains NP. is
leader of a new NPS Cooperalive Park Studies Unit
at the University of Tennessee. The CPSU is the
outgrowth of the Cooperative Agreement between
the park and the university, which was renewed and
expanded in March 1985.

White tock up his new duties in September. but will
continue 1o supervise plant ecological research in the
Smckies. His new address and phene number are:
NPS CPSU, Forestry, Fisheries and Wildlife, Univer-
sity of Tennessee, Knoxville, TN 37901-1071. Phone:
(615) 974-8181.

Social Scientists
To Meet At OSU

The First National Symposium on Social Science
in Resource Management. to be held May 12-16 at
Oregon State University in Corvallis. will result in a
senes of theme oriented edited bocks instead of the
usual "proceedings” from the conference. according
to Donald R. Field. social scientist with the NPS
CPSU at OSU and conference chairman.

Underlying goal of the symposium is 1o provide a
forum for exchange of information among social
science professionals on a wide variety of resource
issues associaled with oceans, coasta! zones,
forests. parks, and preserves.

The contemplated bocks will reflect the resource
economics area. culturai resources. recreation. com-
munication and interpretation. community and natural
resource issues, social behavior and natural re-
sources. Those wishing to have their presentation
paper considered for publication in one of the volumes
should submit a completed paper to the theme organ-
izer by April 1, 1986. For the various theme organiz-
ers and their addresses, contact Don Field, (503)
754-2043.



Visual Air Quality and the National Park Visitor

By mentioning the impertance of sweeping vistas.
enabiing legislation for National Parks often alludes
to the imporance of good visual air quaiity as a par
of each park's unigueness and natura! beauty. The
Clean Air Act (CAA) and its amendments in 1977
reinforced the impertance of air quality related values
lincluding visibility} and deciared it a national goal for
so-calied "Class | areas” to prevent any future. and
to remedy any existing. visibility impairment caused
by man-made air poilution. The CAA made Federal
Land Managers of Ciass | areas responsible for pro-
tecting such values and ensuring that no major new
facility will have an adverse impact. When determin-
ing whether a change in existing air quality will have
an adverse impact. the NPS traditionally has consi-
dered whether the change will: 1) impair the quality
of the visitor experience; 2) impair the structure and
functioning of the ecosystem; and or 3) diminish the
national significance of the area.

These decision criteria are broad and leave un-
answered many important questions. For example.
how car the quality of the visitor experience be
assessed? How imporlant is good wisual air quality
to park visitors? What effect. it any. does a reducticn
in visual air quality have on visitor enjoyment and:or
satisfaction? Does the importance of good visuat air
quality vary from park to park. from region to region?

Historically, the bulk of information gathered about
park visitors consisted of keeping records on the
number of people who came to a park, stopped at
the visitor center, stayed at the campgrounds. eic.
However, tracking numbers did not reveal why people
were coming to the areas and what type of recreational
experience they were seeking. Recently, recreation
demand theory has evolved 1o allow for management
of recreation as an experience, and some managers
are beginning to use the theory to focus on the
experiential aspect of recreation.

Recreation demand theory is hierarchial in nature
and is based on the premise that visitors will seek out
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Figure 1. Recreation demand hierarchy

By David M. Ross and William C. Maim

il. Below are Parxk features that werve listed in Question ¢% which zan affect your recreation

experlence.

Now for esch feature listed below, circle the auwber which Indicates how

important each featurs was to your tecreation experlence.

Mot at All Slightly Moderately Very Extemely

Park Features Important Important Important Important Important
1. Information about the park a +1 +2 +3 +4
2. Interpretive signs 0 +1 +2 +3 +4
3. pPark visitor facilitles Q +1 +2 +3 +2
4. Hiki{ng tralls 0 +1 +2 +3 +4
5. Park naturaliscs/rangers a +1 +2 +3 +4
6. MNaturallsts' program [+] +1 +2 +3 +4
7. Cleamallness of park 0 +1 +2 +3 +4
8. Bua shurtle aystem 4] +1 +2 +3 +4
9. Vieus of the river 0 +1 +2 +1 +4
10. Viewing dfstant rock

formations outsida the park o +1 +2 +3 +4
11. Haze within canyon ] +] +2 +3 +4
1Z. Haze on the horizon 0 +1 +2 +3 +4
13. Wiewing canyon rima 0 +1 +2 +3 +4
14. Sunzlses or sunsets 0 +1 +2 +3 +4
15. Clouda wicthin canyom a +1 +2 +3 +4
16. Cloud=govered sky a +1 +2 +3 +4
17. Colorful rock formations 0 +1 +2 +3 +4
18. Deep gorges o +1 +2 +3 +é
19. UOuusually shaped rocks Q +1 +2 +3 +4
20. Backcountry permit system o +] +2 +3 +4
21. Campground reservatlon dystem 3 +] +2 +3 +4
22. Clean, clear air 1] +1 +2 +3 +4
23. Variety of flowers, shrubs,

and trees 0 +1 +2 +3 +4
24. Variety of birds & ani{mals Q +1 +2 +3 +4

Figure 2. Attributes and response format used to determine visitor ranking of importance for various

park aftributes.

a recreational experience that will maximize thesr
physical and psychotogical well-being. Figure 1
shows a four level version of the recreation demand
higrarchy. Level 1 is the demand to participate in a
specific activity. Levet 2 involves participation in a
setting that offers the sacial, resource and manage-
rial attributes desired. Level 3 is the psychological
satisfactions (such as learning more about nature)
obtainable from activities that require interaction with
selected park aitributes. Level 4 is the demand for
various fong-term benefits such as better job perfor-
mance or increased family togetherness. The realiza-
tion of level 4, long-term, benefits is dependent on
how well the visitor's desires for the first three levels
14

have been met.

A simple example s that of a person who iravels
to the Grand Canyon to participate in hiking and
viewing canyon rims (demand level 1). While engag-
ing in these activities the individual might prefer that
the air be clean and free of poliution and the trails not
be crowded {demand level 2}. By engaging in the
desired activities in a recreational setling that con-
tains the attributes deemed important, the individual
experiences psychological satisfactions such as ex-
periencing nature and solitude (demand ievel 3). A
long-term benefit that might come from participating
in the desired activites with the desired attributes
present and with the desired psychological satisfac-



tions realized couid be enhanced work performance
{demand level 4).

The key to effective management in terms of the
recreational experience is to manage for the first and
second levels of the hierarchy. For example, certain
activities can be allowed only in specified areas of
the park or must be prohibited throughout the park.
(Level 1) It is also possibte, although more difficult,
to manage park aftributes (such as good visual air
quality}, that are important to park visitors. (Level 2)
Managing for the third and fourth ievels of the hierar-
chy is more difficult because these levels are abstract.
However, levels 3 and 4 can be provided for indirectly
through appropriate management of demand leveis
1 and 2. If the activities desired and the attributes
deemed important are present at the park area, and
if visitors are highly satisfied with the quality of each.
the third and fourth levels of demand are more likely
to be realized than in a case where desired aspects
of levels 1 or 2 are not present or are perceived to
be of poor quafity.

NATURALNESS OF PARK

UNDERLYING PARK THEME

JONVLIHCGdNI
ONISY3H03d

ACTIVITIES ASSOCIATED
WITH HUMANS

4

Figure 3. ‘Clustering” of preferred attributes
shown here in order of visitor preference.

Four National Parks Surveyed

A basic step, then, in maximizing the recreation
experience is to understand which park atiributes the
visitor feels are most essential to a positive experi-
ence. To examine the importance of park attributes
io the visitor experience (demand leve! 2), mail-back
surveys were used to collect data at Grand Canyon,
Mesa Verde, Mount Rainier and Great Smoky Moun-
tains NPs during the summers of 1583 and 1984.
Figure 2 shows the attributes and response format
used at Grand Canyon. While the list of atiributes
varied among parks, the response format used was
the same at all parks.

Cluster analysis was used to determine if clusters,
or groups of park atiributes, cou'd be identified based
on visitors’ responses to the importance of attributes.
This analysis was pertormed not only to reduce the
large number of variables involved, but also to deter-
mine which park attributes belong to certain “domains”
of aftributes in the visitors'” minds. For example, it
might be expected that attributes about park manage-
ment could be clustered into one group, while attri-
butes about the park’s natural resources would clus-
ter into another group. Results showed five clusters
of aftributes at Grand Canyon and Mesa Verde, and
three and seven ciusters of afiributes at Mount
Rainier and Great Smoky Mountains respectively.

The analysis yielded a number of trends. First, a
cluster of atiribules was identified at all parks that
could be asscciated with natural environments undis-
turbed by humans. Atiributes included in this ciuster
were "Clean, clear air,” Clean, clear water" and
“Cleanliness of the park." For lack of a better term,

this set of attributes will be referred 1o as the "natur-
ainess cluster” This cluster ranked as most important
at all four parks.

Secondly, the cluster analysis suggests that the
second most important set of attributes is associated
with the underlying theme for which the park is
famous; the least important clusters consisted of
attributes associated with human activities (see Fig.
3}. For example, while naturalness was the most
important cluster of attributes at both Grand Canyon
and Mesa Verde, a view related cluster at Grand
Canyon and an information related cluster (which
emphasized park history) at Mesa Verde ranked as
the second most important cluster of attributes at
those parks, respectively. In the least important clus-
ters were atiributes such as “backcountry reservation
system,” “guided tours,” and “"shuttle bus systems.
As a general hypothesis, it is suggested that visitors
to national parks feel that a natural environment, free
of pollution and undisturbed by humans is mast
important to their expenence. and the underlying
theme of the park is second most important.

Data also were collecled at Grand Canyon and
Mesa Verde, using on-site interviews, 1o examine
what effect visual air quality might have on the
recreational experience sought. Visitors were asked
to judge their awareness of haze and the effect haze
might have on their enjoyment of the visual resource.
They also were asked to indicate whether they
thought the haze was man-made or natural.

Results of this portion of the study showed that at
Grand Canyon 76 percent of the visitors interviewed
indicated they saw haze and al Mesa Verde 86
percent of the visitors interviewed thought they saw
haze. Comparisons of visitor awareness of haze at
the Grand Canyon and a physical measure of the
actual visibility at the time of the interview showed

that changes in visitor awareness of haze corres-
ponded to changes in visual air quality (see Fig. 4).
As visitors said they became more aware of haze,
their reported enjoyment of the view and their salis-
faction with visual air quality decreased. Of the vis-
#{ors who said at the interview they saw haze, 80
percent and 83 percent at the Grand Canyon and
Mesa Verde. respectively, felt the haze was natural.
The results of these studies have several implications
for park management.

If the park areas are to be managed in a way that
will allow visitors fo maximize their sense of well-
being, these findings suggest that speciat attention
should be paid to preserving the resources that make
up the naturalness cluster. Visitors are primarily seek-
ing a recreational experience in an environment that is
natural, free of poiiution, and undisturbed by humans.

It also is important to emphasize thal the visitors’
perceptions of how much haze is natural or man-
made is in direct contradiction o actual measurements
at these parks. While 80 percent or more of visitors
think the haze is natural, monitoring programs show
that 60 percent to 80 percent of the haze is as-
socialed with urban and industrial sources. Since the
majority of visitors feel that haze in national parks is
natural, when in reality it is mostly man-made, we
suggest that inferpretation and education programs
proceed to inform the public of the reality and of
possible resource consequences that could occur
with the transport of pollutants into national parks.

Ross is a Hesearch Social Scientist with Air Re-
source Specialists, Inc., Fort Collins, CO; Maim is
Research Physicist with the NPS Air Quality Division
in Fort Coliins.

VISITOR AWARENESS OF HAZE FOR EQUAL
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Give Us Park Rangers
To Match Our Grasshoppers

WHEN your visitors from afar are too frightened to
get out of their car. who do you call?
GRASSHOPPER BUSTERS!

WHEN the farmer down the block needs some
help to save his crop. who do you call?
GRASSHOPPER BUSTERS!

WHEN you can't get to the door ‘cause they're
coverin’ the whale floor, who do you call?
GRASSHOPPER BUSTERS!

WHEN the raiiroad tracks are slick from the grass-
hopper grease that's thick, who do you call?
GRASSHOPPER BUSTERS!

Trail Logs continued

negative, were more frequent at this iocation and
were logged on most days. The Mesa Verde Fire-
tower log was kept for only 20 days during the 1983
summer. On these 20 days. however. nearly 200
unsolicited comments about visibility were logged by
the ranger on duty, with negative comments outnum-
bering positive by almost three {o one. Actual visibility
varied considerably across the 20 days and visitor
comments changed with different visual guality condi-
tions. More visitors commented about pollution at
this location, probably because they could see the
power plant and alse specific smoke plumes from
fires burning in the region. One aspect of visitor
comments about visibility that becomes apparent
from the Mesa Verde logs is that visitors do try to
determine if haze seen is caused by natural or
human events.

Visitor comments from ali three sources menticned
in this paper revealed concern over loss of opportu-
nity on days of reduced visibility. This pattern in the
log data was consistent with survey findings that
impaired visibility can reduce visitor enjoyment.
These results help us document that visitors do
regard visibility as a natural resource. If that resource
is diminished, it is reafistic to expect visitors to notice
the change and become increasingly criticial about
the loss of visibility. It is difficult for most visitors 1o
know what produces changes in visibility and it is
reasonable o expect that on days of impaired visibil-
ity visitors will inquire as to why things iook the way
they do.

The kind of uncbtrusive measures described in
this paper should not be used by themselves.
Coupled with more sophisticated methods such as
visitor surveys, they provide a significant source of
information about what is happening to the visitor
with relation to wisibility. The comments help park
staff keep in touch with their visitors and researchers
1o better undersiand the experience of park visitation.

Loomis is a professor of psychology at Colorado
State University, Fort Collins. CO: Garnand is a grad-
uate student in the CSU depariment of psychology.

By Mark Wagner

"Promontory, May 1869. The town consisted of a
few tents, the ticket houses of both companies, their
telegraph offices, hordes of grasshoppers, and
swarms of sand fleas.” So goes the description of
Promontory 116 years ago. Today, the town is gone.
but the grasshoppers are back far another visit.

The situation at Promontory this past Spring was
getting out of hand. Grasshoppers were covering
everything. The walkway to the visitor center was
{literally) a writhing mass of brown and green. The
more courageous visitors were carrying the less
courageous ones from their cars and into the build-
ing. Every morning the grasshoppers were piled up
50 thick in front of the doors. Peopie were afraid to
enter the restrooms for fear of aftack. QOne brave
caller even found a grasshopper in the pay phone
coin return!!

The park began to get some pressure from the
farmers nearby. You see, Golden Spike is a park
152 miles long but onty 400 feet wide (the historic
railroad grade of the Pacific Railroad) and lies in the
hearf of rich wheat farming country. The snake-like
shape of the park meant that Golden Spke was a
strip of land where the hoppers could multiply without
the worry of insecticides. So, the hoppers began to
commute from Golden Spike to the wheatfields for
the day and back to the park at night. Golden Spike
had become a grasshopper bedroom community!

[t was definitely time fo call GRASSHOPPER BUST-
ERS! Park rangers donned their "buster suits” quickly
and took to the offensive. Because the grasshoppers
were getting info the visitor center and eating all the
house plants (not 1o mention creating havoc for
anyone wearing sherts in the dark auditorium), a first
course of action was to place a "NO GRASSHOP-
PERS" international symbol sign on the entry doors.
A written sign was not used because grasshoppers
are believed to be illiterate.

Next, the entry way needed to be cleaned up and
grasshopper-proofed. An intensive hourly sweeping
program was initiated. but the grasshoppers were
quickly gaining. GRASSHOPPER BUSTERS realized
that the hoppers had to be removed for good: it was
time for drastic action. The dry-vac was brought from
the wood shop and the green and brown troublemak-
ers were quickly sucked into oblivion! But even so,
the hordes continued te converge on the shady path-
way and the vacuum was set aside as inadeguate.

It was time to get a good lock at the enemy and
get a fix on what kind of numbers were really “out
there.” So. a one square yard frame was constructed
that would allow GRASSHOPPER BUSTERS to
count the enemy more accurately. The frame proved
ineffective — the incredible numbers were impossible
to count as the grasshoppers jumped in and cut of
the frame. Back to the drawing board. GRASSHOP-
PER BUSTERS put sides on the frame, a small
opening on one end. and christened the new contrap-
fion the “Lazy G Grasshopper Corral and Roundup”
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When put into place one GRASSHOPPER BUST-
ER bherded the hoppers through the opening whie
the other counted the escaping enemies. Initial
counts were shocking . . . 80 per sguare yara .. #13
per square yard . . . and. In a particularly green area,
338 grasshoppers per square yard!! With counts like
these, even GRASSHOPPER BUSTERS had doubts
aboul their chances. With consultation, approval,
and financial support from the Rocky Mountain Reg-
jonal Office, it was decided to bring in the granddaddy
GRASSHOPPER BUSTER of them all — Nosema
locustae, a protozoan grasshopper spore disease
which affects only grasshoppers and spreads through
the population by cannibalism. This was no ionger
war . . . this was biological warfare!

The Nosema spore was mixed in liquid form and
sprayed onto wheat bran. The bran was then broad-
cast on park property from a fixed wing aircraft.

Local land owners were pleased that GRASSHOP-
PER BUSTERS at Golcen Spike were taking serious
action. They showed interest in the utilization of
biological control, but themselves chose to spray
chemical insecticides, which would bring immediate
results. The Moserna would take several weeks, but
the contest was on!

GRASSHOPPER BUSTERS now turned to their
plots and began taking weekly counts. I Nosema
was working, the grasshopper numbers would start
lo decline. It took a few weeks, but the numbers
started to drop . . . significantly. The plot with the very
high density showed 73 live and 41 dead after two
weeks. One month fater, the same plot had 7 live and
42 dead grasshoppers. It looked like a rout for the
granddaddy GRASSHOPPER BUSTER. Needless
to say. the farmers fell in love with the Golden Spike
GRASSHOPPER BUSTERS, especially granddaddy
Nosema.

Counts will continue into next year. The Nosema
disease inhibits egg laying in the Fall. and is passed
on to the next generation in the egg pods.

With August here at Promontory no one is talking
about grasshoppers. There simply are not many
around any more. The hoppers are supposed to be
just as bad next year. but GRASSHOPPER BUST-
ERS will be here to keep an eye on them. But for
now, gosh . . . does anyone know a good MOSQUITO
BUSTERY!

Wagner /s a Ranger al Goiden Spike Mational
Historic Site. Brigham City, Ulah.



Rotating Resource
Base Program Gets
Western Tryout

By Thomas M. Gavin

A new entry into the resource management field,
referred to as the Relating Rescurce Base {RRB})
program. implemented in FY 1985 by Westerr Reg-
ional Director Howard Chapman and funded for
$50,000. was established under management of the
Division of Natural Resources and Research. Distri-
bution of funds to Western Region field areas is
based on meeting all of the following project criteria;

1. Projects are critical o restoring processes or
eliminating threats o ecosystems or other park re-
SOurces.

2. Projects are small - of iimited scope or intent.

3. Projects are non-recurring and can be com-
pleted in one year.

4. Lack of flexibility in the park’s budget necessi-
tates provision of base funding for the project.

5. Project is low budget. generally reqguiring
$6,000 or less.

6. Project was either proposed or referred to in the
approved Natural Resources Management Plan
(NRMP}.

This program is designed to supplement other
resource management funds which, in the past, have
seemed {o emphasize only the most competitive.
complex, and expensive resource management pro-
jects typical of the farger and-or more heavily visited
parks. As with similar programs, a comprehensive
list of project proposals was ranged according to
priority by the Regional Office staff. The following
were funded and completed in FY 1985

1. Fort Bowie National Historic Site: Centrol of
mesquite vegetation, which threatens cultural re-
sources.

2. Walnut Canyon National Monument: Study to
determine and restore historical water flow through
the park.

3. Tonto National Monument - Elimination of
honey-bee threat to visitors at the cliff dwellings.

4. Montezuma Castle National Monument -
Elimination ot exotic Asiatic clams.

5. Coronado National Monument — Removal of
graffiti from cave resources.

6. Joshua Tree National Monument - Construc-
tion of a greenhouse to be used in borrow pit anc old
road rehabilitation.

7. Lava Beds National Morument — Burning and
reseeding to native vegetation for wildiife habitat
improvement on NPS acreage adjacent {o Tule Lake
National Wildlife Refuge.

8. Saguaro Nationai Monument — Hazard fuel
reduction burn at tistoric Manning Camp.

9. Whiskeytown National Recreation Area -
Hazard tree removal in and around park develop-
ments. including mechanical removai and the use of
prescribed fire.

10. Organ Pipe National Monument — improve-
ment of water line to Quitobaguite Oasis 10 maintain
histeric flow from spring to pond and enbancement
of the current pupfish populations.

11, Hawaii Volcanoes National Park — Repair of
goat fence.

12. Point Reyes Natnonal Seashore — Hemoval of
Coast Creek dam to restore anadromous fish popula-
tions.

Although all funding allocaied for the program
uttimately was obligated in field areas. 86,000 was
withheld within the Regional Office until August, as a
contingency fund for emergency resource manage-
ment needs as they might occur throughout the year.
Although this fealure of the program was not needed
in FY "85, it will be utilized in the future and will allow
for flexibiiity and management discretion to be exer-
cised by the Western Region Division of Natural
Resources and Research.

In retrospect. the RRB Program is seen by the
Western Hegion as a great success. A review of the
program this year determined that the qualtative
cost.benefit ratic used to evaluale program effective-
ness increased with the completion of each funded
project; the benefits of completing the proposed work
have far outweighed the cost with respect 1o im-
proved morale of field managers and reduction of
Resources Management Plan project backicgs. The
projected costs of many proposed projecis displayed
in Resources Management Plan project statements
were reduced from original estimates by managers
who used innovative tactics and or volunteer labor.
Contributing to the overall success of the program
was the funding of project proposals oriented toward
immediate mitigation of a problem. Thus, a highly
visible display of resources management ac-
complishments was established Regionwide.

Gavin is NPS Western Region Flant Fire Ecologist,
Dwvision of Natural Resources and Research, Box
36063. San Francisco. CA 94102,

NPS/GW Society
1986 Conference
Abstracts Call

“The Interrelationship of Man and the Environment.”
theme of the NPS:George Wright Society Science
Conference on Research in the National Parks, {July
13-20, 1986. al Coiorado State U.. Fort Collins} is
directed at furthering the dialogue between scientists
and resource managers directly invoitved in the appli-
cation of science and technology to cultural, natural,
and recreational rescurce functions. Forty-five topical
sessions have been developed, covering the culturai.
physical, social and biological sciences. and natural.
cuttural and urban resource management.

Abstracts are due immediately and should be sent
to Ray Herrmann (natural sciences chairman) or Cal-
vin R. Cummings (sccia) sciences chairman) at 339
Aylesworth Hzll, N.W.. Colorade State U. Fort Collins,
80523. Phoned information can be had at {303) 491-
7573 or 221-5341.

Abstracts should be originat camera ready, 250
words or less. and typed in prestige elite transcript
on 8">x11" paper wilh 1" margins. Sample formats
can be obtained from either Herrmann or Cummings.

PRESCRIBED BURNING IN THE MIDWEST:
STATE OF THE ART

This symposium, to be held March 3-6. 1986. at
Stevens Point. Wisc.. wil focus on the technical appli-
cations of fire in central and eastern North America.
Contributed papers are being soughl. Persons in-
terested should send a one-page, single-spaced.
camera-ready abstract to Al Simard. North Cenlral
Experiment Station, 1407 Seuth Harrison Rd., East
Lansing, MI 48823. Those interested in the poster
session should send a separate abstract to Duane
Duper. Wisconsin Dept. of Natural Resources, P.O.
Box 7921, Madison, WI 53707. For registration infor-
mation. contact Andi Koonce. College of Nalural Re-
sources, University of Wisconsin, Stevens Point, Wl
54481 or call (715) 346-2269.
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INDIANA DUNES RESEARCH CONFERENCE

Scheduled for May 1-3. 1986, this conference is
being sponsored by the indiana Dunes National
Lakeshore, Indiana Academy of Science. Indiana
Northwest. and the Indiana Dept. of Natural Re-
sources. The conference will include symposia on
succession. shoreline erosion. and visitor aspects of
resource management: contributed paper sessions:
and a natural areas session including field trips to
many unique habitats in northwest indiana. Those
interested should contact Ron Hiebert. Indiana Dunes
National Lakeshore. 1100 N. Mineral Springs Road.
Porter. IN 46304.

NORTH AMERICAN PRAIRIE CONFERENCE

The tenth biennia! North American Prainie Confer-
ence will be heldin 1986 at Texas Women's University
June 22-26. n Denton, Texas, near Dallas. Theme of
the conference is "North American Prairie: The Roots
of Qur Culture. The Foundation of Our Economy.” Per-
sons interested in presenting a paper or conducting
a panel session should immediately submit an
abstract to Program Committee. Native Prairie As-
sociation of Texas, Texas Women's University, P.O.
Box 22675. Denton. TX 76204



Book Reviews

S.T.A. Pickett and P.S. White, 1985. The ecology
of natural disturbance and patch dynamics.
Academic Press, Orlando, San Diege, New York,
xiv, 472 pp.

Over the last two decades, park managers have
hecome increasingly aware of the importance of
natural disturbance regimes within parks. Natural
preturbations, such as fires. floods and landslides
are no longer feared as adverse evenis, but are
considered cntical to the mamtenance of both unique
species and successional bictic communities. Pickett
and White have assembied a selection of review
papers, covering plant and animal responses to dis-
turbance and the major types of ecosyslem change.
Some of the discussions reporl work from park or
reserve areas. James Runkle’s "Disturbance in temp-
erate forests,” for example. describes the effect of
tree fall in the Great Smoky Mountains. Other discus-
sions touch on topics of high interest to contemporary
managers. Norm Christensen, for instance, has pre-
pared a review of "Shrubiand fire regimes and therr
evolutionary consequences.” Although a majority of
the papers concentrate on forested ecosystems, the
habitats discussed vary from rocky intertidal shores
to deserts of the southwest.

Pickett and White have done a commendabie job.
both in selecting the papers and in editing them. The
papers integrale theorelical issues with field data,
and include twe overviews that summarize the con-
fents of the volume. The general biblicgraphy at the
end of the book serves as a valuable master list of
1he best available references on disturbance ecology.

For the ecologist working on patch dynamics or
succession, the volume presents several stimulating
discussions of contemporary disturbance theory. Part
IV, on “Implications of patch dynamics for the organi-
zation of communities and the functioning of ecosys-
tems,” includes reviews of disturbance mediated
coexistence of species. nutrient dynamics, energetics
and forest modeling.

The book points out the importance of two current
hypotheses concerning disturbance: 1) *. . . species
richness will be grealest in communities experiencing
some intermediate level of disturbance” and
2} “When disturbance recurs more frequently than
the time required for competitive exclusion. richness
should be maintained . . .” but leaves the basic issues
in an uncertain state. The volume produces more
questions than answers. Through several discus-
sions of gap-pnase succession, for example. the
question of whether tropical forest species are
"adapted to gap regeneration” or are reproductively
“haphazard with regard 1o gap condibons™ remains
undecided.

Despite the value of the book to the research

scientist, the manager should be warned that the
book may be difficult to use for direct application to
park problems. First. the text is wrillen at graduate
level and assumes a knowledge both of basic theo-
retical ecology and of the technical vocabulary used
in ecological joumals. Some chapters, such as the
one on shrubland fire, will contain familiar ideas.
Others, such as the one on forest modeling. may
present so much new material they may be difficult
to decipher. Second, although Pickett and White
briefly discuss management and some of the chap-
ters are directly relevant. The Ecology of Natural
Disturbance and Palch Dynamics makes it all too
clear that much of this new theory has yet to be
applied by managers, and that further translation will
be necessary to make some of the key discoveries
of the last ten years usefut for decision making in
parks.

Pickett and White themselves admit that distur-
bance ecclogy lacks ccherent theory, and no general
principles exist that can be safely appied from one
ecosysten 10 the next or from one species te the
next. This deficiency may well be timiting practical
applications. Science activities within the National
Parks should, in fact, help convert resuits from natu-
ral history studies into useful toels for managing
disturbance in wildtand settings. It is encouraging io
see Peter White, as a National Park Service scientist,
doing trend-sefting work in both theoretical and
applied plant ecology.

In summary, ecolegists working with perturbations
of natural ecosystems and large parks with numerous
management issues concerning disturbance proces-
ses will find the volume a valuabie reference to add
to their iibraries. Park managers may wish to borrow
a copy of the book and devote time to chapters
relevant to their areas, but will probably find some of
the discussions to be of little local interest or too
theoretical to apply o immediate problems.

Susan P. Bratton, Unit Coordinator, NPS/CPSU
Institute of Ecology, University of Georgia,
Athens, GA 30602
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Park management personnel, especially those
who deal with the natural rescurce development
adjacent to parks, should be aware of a book by
Raymond L. Gold, reviewed by Craig R. Humphrey in
the Oct. 4, 1985 issue of Science. (Vol. 230, pp.
58-9). In Ranching. Mining, and the Human Impact
of Natural Resource Development (Transaction
Books. Rutgers U, New Brunswick, NJ, 1985, 175 pp.
$24.95), Gold analyzes a mythical town of Sagebrush,
pseudonym for the many small western towns in
which Gold has worked during the years of energy
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shortage and corporate development of energy
sources - sometimes with and sometimes without
bringing the residents of these towns into the corpera-
tions’ confidence and their developmental equations.

Perhaps most interesting is the question Gold
leaves dangting: Why do executives of energy pro-
duction companies engage in contentious natural
resource deveiopment instead of going the accom-
modative development route, if (as experience
shows} this strategy results in conflict, production
delays, high turnover of the laber force, and lower
labor productivity? Reviewer Humphrey (Penn State
U Dept. of Sociclogy and Science, Technoiegy, and
Society Program) says: “Gold set out to identify
theoretically and practically important facets of social
change occurring in small towns with large-scale
energy production systems in progress, and he has
done 50 in a sophisticated and telling way.”

Book Examines Threats
To Parks of the World

The State of the World's Parks. an international
assessment for resource management, policy, and
research. by Gary E. Machlis anc David L. Tichnell,
was published in October 1985 by Westview Press
{5550 Central Ave., Boulder, CO 80301) in coopera-
tion with the World Wildlife Fund and the National
Park Service.

The book examines twe questions: What are the
threats to national parks worldwide. and what can be
done about them? This is the first systematic, interna-
tional study of the pressures faced by the more than
1,000 national parks around the world.

The authors borrow from the disciplines of ecaiogy.
anthropology. and sociology. as well as from the
applied Yields of wildlife management, park manage-
ment, and environmental science. Their arguments
are based on data collected from a survey of 135
parks in more than 50 countries; the voices of park
managers, conservation officers, and game wardens
are heard throughout the book.

Recommendations. some controversial, are made
for resource management, policy, and research. With
an Introduction by Hal Eidsvik, Threats has 147
pages with tables, figures, notes, bibliography, ap-
pendixes, and index. An intraductory 20% discount
ofier puts the price at $23.
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A Forest Service publication for sale by the
Superintendent of Documents in Washington. D.C..
15 The Seen and Unseen World of the Fallen Tree,
edited by Chns Maser and James M. Trappe. The
56-page book. illustrated in both color and black and
white, ireats the contribution to forest ecosystems of
the decay of large, faflen trees. The publication, with
its cover drawing of an ant's view of the seedling
moss, fichen, and mushrgom cover on the surface of
a fallen class 11l Douglas fir tree, is excelient source
material for interpretation of forest areas. especially
in the West.

*
* %

Forestry Research West in its October 1985
issue, carries two arlicles of interest to park mana-
gers. “Beavers: Biologisis ‘Rediscover’ a Natural Re-
source,” expiores the pivotal role of the beaver as “a
skilled, hardworking assistant in the repair and
stewardship of riparian ecosystems.” Based primarily
on the work done by Ecoiogist Jim Sedell of the
Pacific Northwest Forestry Sciences Lab in Corvallis,
Ore.. the article examines new information about the
effect of beaver activities on nutrient cycling.

“We're looking at fish habitat in ways that don't
stop al the water's edge.” Sedel! says. "We're finding
that beavers have cdramatic effecls on streamside
vegetation that benefit a whole range of creatures
besides fish.”

Mike Prouty of the USDA Intermountain Station,
examines the research of Forest Service Scientist L
Jack Lyon and asks the question: “Are {Rocky Moun-
tain) eik and mocern man compatible?” The article is
entitled “Wildife Research: Separating Fact from
Fiction,” and describes the histery and findings of 15
years of cocperative elk research by six different
organizations. Publication of the study findings is
titled "Coordinating Elk and Timber Management.
Final Report of the Montana Cooperative Etk-Logging
Study 1970-1985: the report 1s available from the
USDAFS Forestry Sciences Lab. PO Box 76689,
Missoula. MT 59807.
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An article on “Acid Deposition. Smelter Emis-
sions, and the Linearity Issue in the Western United
States.” in the Aug. 30. 1985 issue of Science.
reports data that support a linear relation between
emissions and sulfate concentrations. The werk, by
Michael Oppenheimer. Charles B. Epstein and
Robert E. Yuhnke, all of the Environmental Defense
Fund. Inc., compares the variation in sulfur diexide
emissions from nonferrous metal smelters in the
westem United States over a 4-year period with the
varation in sulfate concentrations in Rocky Mountain
states precipitation. The geographic separation of
emissions sources and precipitaton monitors indi-
cates a sulfur transport scale exceeding 1.000 kms.

The same issue of Science (Vol. 228. p. 1070}
contains a review by Eliot Marshail of a major azid
1ain sludy released on Aug. 29, 1985, by the Environ-
mental Protection Agency. Charles Elkins, the acting
air and radiation chief at EPA, called it “the first page
in the first chapter” of a long book. It is the firsi
information o come out of the National Surace

Waler Survey, a $6 miliion project begun by former
EPA Administrator William Ruckelshaus. The study
describes the acidity and alkalinity of unpolluted
walers east of the Rockies as reflected in a one-shot
random sample of 1 620 lakes in the fall of 1984. A
similar study of western lakes began in August 1984,
e

The EYAS, newsletter for the Institute of Wildlife
Research's Raplor tnformation Center, carries in its
Winter 1585 issue (Voi. 8, No. 1) a letter from David
Manuwal, University of Washington College of Forest
Resources professer, urging a new owl survey. Man-
uwal cites new information from the state of Washing-
ton, indicating that pressures on the Spotted Owl in
that state may be different from those in areas
previously studied. and stating that present knowl-
edge of competitive and predatory relationships as
well as other ecological factors "is totally inadequate.”

The spread of Barred Owls and Great Horned
Owls in Washington, especially in barvested areas,
is creating greater interest in national parks as re-
search contrel areas, according to Pacific Northwest
Regional Chief Scientist Jim Larson.

*
%%

Aretic {Vol. 38, No. 3). September 1985, carries a
seven-page article by John G. Dennis (NPS;WASO),
Charles H. Racine {Johnson State College, VT), and
William A. Patterson Il {U.Mass, Amherst), on
“Tundra Fire Regimes in the Noatak River Watershed,
Alaska: 1956-83." The research covers location,
cause, frequency, size, rotaticn times, and seasonal
timing of tundra fires in the Noatak River watershed
as determined from BLM fire recerds and satellite
imagery. The arlicle discusses the implications of
seasonal timing (all fires occurred during one of two
summertime periods in June and July) and compares
the fire regimes of the Noatak with those of other
areas in northern Alaska.

#
ESEd

A good deal of space in the national press has
been given over recently to the discovery of eastern
brook trout — Salvelinus fontinalis — in Arnica Creek
near West Thumb Bay of Yellowstone Lake. (Supt.
Bob Barbee offered a $1.000 reward for information
on the person responsible for putting the brook trout
in the creek, and warned that a $5,000 fine and five
years in prison is the maximum punishment faced by
the guilty party). The eastern trout intrusion could
mean extinction for Yellowstone's hative trout
species, the cutthrcat — a valued spert fish — and
could throw a monkey wrench into nature’s food
chain, with dangerous consequences for nonaguatic
Yellowstone fauna.

A report on countermeasures by NPS and Fish
and Wildlife Service personnel is being readied for
Park Science.

+ =

A statewide beach clean-up project with the
emphasis on wildife protection has won a national
award from Keep America Beautiful Inc.. for the
state of Oregon. More than 2,100 volunteers met on
the stormy ocean beaches on Oct. 13, 1984, and
collected 26.3 tons of plastic debris from the 310-mile
shoreling — an effort that was surpassed in the fall of
1985. Judie Neilson of the Cregon Department of
Fish and Wildife observed that “this is not an anti-
litter campaign. It is designed to call attention to the
threat marine debris has to wildlife either through
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ingestion or entanglement.”

Similar clean-ups were mounted this year by other
Pacific, Attantic and Guif coastal states as a resull of
the first Oregon project.

-

Nearly 1,000 miles of Qregon coastal streams
are the subject of a five-year stream improvement
program by the Bureau of Land Management, with
the major effert being to substitute for the key missing
element - the large oid-growth tree trunks or woody
debris so important to production of salmon and
steelhead. in the past. so-called “coriective actions”
have meant clearing debris and barriers from streams
where logging and roadbuilding had taken place. The
BLM's recently released "Five-Year Comprehensive
Anadromous Fish Habitat Plan for Oregon Coastal
Rivers” notes:

“Historically, there were many fallen, large, old-
growth trees (trunks or parts) in Oregon's coastal
streams that created some of the best spawning and
rearing areas for young salmon and steelhead. The
significance of this natural occurring large woody
material fo anadromous fish productivity was not fully
recognized unti' recent years." BLM will spend more
than two millien dollars cver the next five years to
recreate the conditions eliminated by past "corrective
actions.”

From Tom Lucke. Chief, NPS Water Resources
Divisien in Fort Coflins, Colo., comes the note that
the Natural Resources Law Center produces a publi-
cation entitled Resaurce Law Notes. which contains
articles and information on Natural Resources legis-
lation and policy. A subscription is available without
charge. You can be placed on the mailing list by
writing 1o:

Editor. Resource Law Notes. Natural Resources
Law Center, University of Colorado, School of Law,
Boulder, CO 80309-0401.

=k

The summer 1985 issue of Renewable Resources
Journal (Bethesda, MD) contains an article by An-
thony S. Earl, Governor of Wisconsin, entitled “Les-
sons from Germany in Controlling Acid Rain." The
article is adapted from his speech before the Inter-
governmental Conference on Acid Rain in Quebec,
April 11, 1385.

The U.S. EPA and the Naticnal Acid Precipitation
Program National Lake Survey, Phase Il, now is
being implemented for the northeast U.S. Phase i
will evaluate chemical variability and biological status
for a select set of lakes and streams and follows a
Phase | synoptic survey of lake and stream chemistry
presently being implemented in the west. A planned
Phase Ill will establish a smail number of fong term
monitoring sites. similar to previous and ongoing
NPS efforts, te quantify future changes in the chemis-
try and biology of geographically representative
aquatic ecosystems.
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Countryside Commission News, produced by
England’s Countryside Commission. is published
every two months and offers an excellent way 1o
keep abreast of what is happening in English parks
and protected areas. it is distnbuled free to national
parks, research and academic institutions, and cther
interested parties. The latest issue contained an

Continued on next page



Visitor Advocate: A Novel
Management Strategy

For some time, | have had the gnawing feeling that
all was not quite well in paradise. Today s specializa-
ton, operalional complexity. and endlessly competing
demands on everyones itme to pokce and service
our organizational machine is a source of dismay.
One is haunted by the suggestion that the very pur-
pose for which our Service was established gets put
on the back burner. Too many important things fail
between the cracks and no one Is quile sure why.
Qur litile experiment was conceived out of our anxiety
that attention lo the visitor, his experience and needs.
was less than complefe. While there are multiple
examples of excellence. there also are glaring volds.

We needed a common sense evaluation of our col-
lective response to Yeliowstone s visitors — direct and
immediate feedback to managers and supervisors
that can be iransialed into constructive and respon-
sive change. We do not need a weighty sludy cast in
Statistical jargon geared lo meef asiringent academic
critena.

What to do ? Everyone is busy, overfoaded. and will
never have time for inlrospection and assessment.
Besides, we all have lerritory fo protect and don't
appreciate our peers and colleagues being critical of
our programs. Enter Jean Merriman; perceptive, crit-
ical {yet not threatening). positive, empathetic. and a
person whose understanding of organizational
psychology and other “realilies” allowed her to be a
catalyst — the ideal Visitor Advocate. Following is her
description of our experiment.

Bob Barbee, Supt.
Yeliowslone National Park

Yeiiowstone's Superintendent, Bob Barbee, intro-
duced an innovative management scheme in the
summer of 1985 with an experimental seasonal pos-
ition having three broad guidelines: Improving the vis-

Information Crossfile

Continued from previous page

article by Steven Golden of the U.S. NPS, titled "Our
Ways and Your Ways," comparing and contrasting
the British and U.S. park systems. The newsletter's
editor is Ann Ewins. John Dower House, Crescent
Place. Cheltenham. Glos., England GL50 3RA.
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A small, harmless weed, Arabidopsis thaliana.
may prove as helpful in the field of plant genetics as
the fruit fly Drosopfiia has to animal geneticists and
the bacterium £ coif has to microbial geneticists.
Initial work on this tiny plant of the mustard family is
described in the Sept. 20. 1985 Science by Elliot M.
Meyerowitz and Robert E. Pruit of Caltech in
Pasadena. The complexity of plant genetic material
{the genome} has been a barrier to progress in
understanding the mechanisms of inheritance and in
applying that knowledge 1o genetic engineering.
Arabidopsis contains only about 1 percent the
amount of DNA in wheat. and less than 0.5 percent
the amount of repetitive sequence. Its life cycle is five
weeks and one plant can produce thousands of seeds.

By Jean A. Merriman

itor's experience and, if possible, making # betler
quickly if it were not what it should be; looking into
why things fall through the cracks; and making the
administration more responsive. This unusual con-
cept was put to the test when the nod went to me for
the position. As a Professor of Environmental Studies
and Planning at Sonoma State University in Califor-
nia, | had taught for many years in an interdisciplinary
field and was in some sense pre-adapted to think
wholistically and synthetically in terms of where the
complex parts fit together to make the Yellowslone
operation tick. While having no long-term career stake
in any aspect of the park's bureaucracy, | had 12
years’ seasonal experience at Yellowstone and
Acadia National Parks, which gave me the insider's
view of how things are done.

In a sense.  created my own structure as the pos-
ition evolved. At the outset it seemed that some level
of accountability was in order, so | kept a daily log of
my aclivilies. which | discussed with the Superinten-
dent about once a week. A couple of typical entries:

6822 Checked out visitor complaint about
tollets at Fountain Paint Pots. Whew!

727 Wide ranging discussion with Canyon
Maintenance Foreman re amphitheater re-
pairs and winter operation. especially re
warming hut and needs for sewage and water.

These notes were always somewhat cryptic. My
goal was o fact-find in order 1o improve situations,
not to fault-find. 1 needed 1o get candid input without
posing a threat to people and careers. | tried several
approaches 1o finding out what Yellowstone visitors
were really experiencing; iocking at visitor complaints,
reading reports of problems from field staft, interview-
ing as many empicyees as possible from the Safety
Officer to waiters, top management to seasonal per-
sonnel. At times | posed as a typical park visitor — |
called her Sara Jones from lllinois — eating the fcod,
camping, attending activities, and sleeping in conces-
sioner lodging. On ane occasion | was accompanied
by my wheelchair-bound mother which permitted an
experiential evaluation of handicapped access.

Having gathered information in this way, | seiected
some of the material for presentation at the weekly
Squad meetings. These presentations followed such
themes as, “What are we doing that is inconvenient
or confusing for visitors?" For instance, for eight sea-
sons there were visitor and staff complaints about
errors in the park map but the solution somehow had
kept eluding us. This was solved easily with a quick
check on the accuracy of the proposed 1986 map. A
more complex issue was how to improve and simplity
the complicated systern used fo obtain permits and
passes. While no one liked the status quo very much,
there were constraints inhibiting change: money. staff,
physical plant and the habit of always having done it
that way. The upshot of these discussions was fo set
a 1986 management goal for reviewing the whoie pro-
cess of issuing boating, fishing and backcountry per-
mits and the Goiden Age/Golden Access passes.

Another of my presentation themes was, “What do
the visitors find after we invite them to a particular
place in the Park?” In this instance, | brought the park
to the Squad meeting via two slide presentations. The
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first focused on the physical degradation of Natural
Bridge, a delightful fittle area on a side road. which
was losing the priority batile to better known atrac-
tions such as Old Faithfu!. As a result of the presen-
tation, the area has been scrutinized by top manage-
ment, with the likelihood that eventually there will
emerge specific plans for the area. The second slide
presentation dealt with the amphitheaters which, in
1084, were attended by 170,000 visitors. Signing, sit-
ing, and maintenance ranged from adequate lo poor
in 10 facilities. The goai here was to highlight the need
for an interdisciplinary team. including naturaiists, the
safety officer, ptanners, handicapped access special-
ists, and maintenance personnel, to create for the
amphitheaters a maintenance schedule that was on
a fast track in line but with budgetary and use realities.
in both instances. field people and administraiors
across all divisional lines were made aware that a
natural place and several much-used facilities were
in need of attention and that improvement would
dramaticaily enhance the visitor's impression of
Yeliowstone.

The literature that the Yellowstone visitor gets,
wheter free or purchased. is highly varied in style
and quality. Each piece evolved trom some need of
the moment ar some opporturity fo tap a particular
expertise. The output is often redundant and fre-
quently laced wilh inconsistencies and errors, which
is not surprising, since publications involve at least
six different, relatively independent offices. While |
was certainly not the first to see the need to develop
an organizational process for averview of printed ma-
terials, | was able to be a catalyst for change. | began
with a short paper for the Superintendent pointing io
the poor economy and matching resuit of run-away
publications. He responded by drawing together rep-
resentatives from various pertinent divisions and of-
fices to address the problem. My role was that of a
facititator with this group, directing and organizing the
initial meetings until a chair could be selected. The
work of the commitiee is on-gaing. but seems to be
moving toward developing a logo, style and content
standards, and recommendations for restructuring the
publication process.

Visilors expect every uniformed NPS employee to
be able to answer their special guestions. t's not pos-
sible, of course. but it was clear that there was room
forimprovement in Yellowstone, and that the situation
might be addressed by a training anc arientation pro-
gram. | found that nearly half of the high-public contact
employees received no special preparation for this
range of questions, especially maintenance and some
concessioner people, and that others such as the
naturalists and rangers had different and highly spe-
cialized programs. Superintendent Barbee again
gave me a facilitator's role to get a broadly represen-
tative group together to address these issues. This
group's work, too, is on-gaing. with the goal of giving
Yellowslone's employees a baseline orientation pro-
gram with information about the mission of the park,
an understanding of specific job roies and a compe-
tent grasp of the mundane but crilical information that
visitors need.

Continued on next page































Roundup

Acid Precipitation
Research and Monitoring
in the NPS

By A. Herrmann

The phenomenon of “acid rain” or, more properly,
acid deposition. is widely recognized as a matter of
broad public concern. Increased acidity has effects
on fish reproduction, has been hypothesized to be
responsible for declines in aquatic life in a number of
remote Canadian, European and northeastern U.S.
lakes, and has been linked 1o forest decline in West
Germany, Central Europe and Eastern U.S. In addi-
tion, air poliution is known to accelerate the deteriora-
tion of building materials, including historic buildings
and cuitural monuments.

There are vast differences in the state of our knowl-
edge in the various aspects of acid precipitation re-
search. Much of what we know about the effects of
acidification and atmospheric deposition cannot be
directly applied to park environments and resources.
Inreference fo parks. we can say: 1) Parks are receiv-
ing acidic deposition with loadings highest in the east
and southeast; 2) there is a potential for irreversible
damage to sensitive cultural and matural resources in
parks across the country; 3) these effects could be
potentially catastrophic for high elevation lake and
stream systems particularly those with saimonid
{trout) populations, high elevation boreal forests, and
sensitive cultural resources; and 5) the NPS through
ils strong tie to the interagency research program will
get the needed answers over time.

The National Acid Precipitation Assessment Pro-
gram {NAPAP), was proposed to improve our under-
standing of the causes, effects and possible mitigation
of the "acid rain” problem. The NPS program includes
a coordinated and focused set of research, monitoning
and assessment activities that emphasize both natu-
ral and culturai resources, involving National, Reg-
ional and Park Staff (Table I}. Natural resources fe-
search supporled through NAPAF beganin FY '82-83
in Isle Royale, Sequoia/Kings Canyon, and Rocky
Mountain National Parks and in FY '84 in Olympic
NP. Currently, NPS is cooperating through the inter-
agency task force with the EPA, USDA, USGS, and
US Fish and Wildlite Service to study the sensitivity
of natural resources in the parks. Since 1980 the Ser-
vice has established and operated National Atmos-
pheric Deposition-Nationai Trends Network (NADP,
NTN) “acid rain” monitoring sites in 26 NPS areas
and during FY "85 in cooperation with BLM has added
2 additional sites.

Cultural resources research is focused on deter-
mining cause and effect finks between atmospheric
depositicn and deterioration of historic materials, par-
ticularly marbie, limestone. and statuary bronze. This
effort includes laboratory research, and in situ
monitoring of cuftural reseurces in parks, and con-
trolled field exposures at several sites selected to rep-
resent the range of potentially impacted environ-
ments. Long-term research sites have been estab-
lished at Mesa Verde NP in Colorado at Indepen-
dence National Historic Park in Pennsylvania. Addi-
tional sites will be added in future years. NPS re-
search has begun lo identify sensitive cultural re-
sources in the U.S., both in parks and privately owned
historic properties. Finally, laboratory and field re-

search is underway 1o evaluate polential strategies
lo protect cultural resources from damage that resuits
from acid deposition.

Deposition Monitoring

The NAPAP operating research plan slates that
documenting the temporal and spacial trends of the
chemical composition of atmospheric deposition in
the United States is fundamental to assessing the
problem of acid deposition. The National Trends Net-
work (NTN} in which NPS participates is designed to
provide a record that will allow the detection of chem-
ical frends in atmospheric deposition. The network is
operated consistently nationwide, and data collected
are stored in a single computerized data base that is
available on request. Wet deposition (rain and snow)
is presently monitored at 150 wet deposition monitor-
ing sites nationwide. Each site is considered 0 be
representative of precipitation over a broad region as
sites are required to be located to minimize significant
influence of local atmospheric emission sources.
Ptans to monitor dry deposition (gases, aerosols, and
particulate matter) on a pilot scale will be implemented
beginning in 1986.

At present wet deposition samples are collected
weekly and analyzed for major cations, anions, pH
and acidity at the lllinois Water Survey, Central Anafyt-
ical Laboratory. Dala are presented in the form of
national scale maps of concentration and deposition.
Operation of NTN sites will extend to FY '92 and
beyond as long as the need for information remains.
Long-term monitoring of the chemistry of atmaspheric
deposition is being conducted at 28 NTN/NADP sites
by NPS in cooperation with USGS (Table I1). BLM,
NOAA and state agencies. Data available at the Na-

Table 2
NPS Areas Operating
NADP/NTN Atmospheric Monitoring Sites

1. Denali{McKinley) NP. Alaska

2. Grand CanyonNP, Arizona

3. Buffalo River NP, Arkansas

4. Organ Pipe Cactus Nat'l. Mon., Arizona
5. Yosemite NP, California

6. Sequoia-Kings Canyon NP, California
7. Rocky Mountain NP, Cotorado

8. Evergiades NP, Florida

9. Isle Royale NP, Michigan

10. Glacier NP, Montana

11. Theodore Rogsevelt NP, North Dakota
12. Great Smoky Mountains NP, Tennessee
13. BigBend NP, Texas

14. Shenandoah NP, Virginia

15. Olympic NP. Washington

16. Yellowstone NP, Wyoming

17. indiana Dunes NL. Indiana

18. Mesa Verde NP. Colorado

19. Cape Code NS, Massachusetts

20. Hawaii Volcanoes, Hawaii

21. Cratersofthe Moon NM, Idaho

22, Acadia NP. Maine

23. Guadaiupe Mountains NP, Texas

24. Custer Batilefield NM, Montana

25. Lehmar Caves NM, Nevada

26. Capulin Mountain NM, New Mexico
27. Bryce Canyon NP, Utah

28. Bandolier NM, New Mexico

tional Park Service operated and maintained sites for
the period of record are too short to draw any
conclusions.

Park Studies
The Naticnal Program of studies, as a component
of NAPAP, expands the nationally available database
by emphasizing ecosystem studies. To accomplish
this the National Park Service has established a |-
mited number of research sites which correspand o

Continued en next page

Table 1
NPS Acid Precipitation Research Activities {io 1985)
Eftects

Area NPS/Univ Region  (Terrestrial Air Water)
Acadia NP UMaine:College of the Atiantic NA Surtace waters
Cape Cod U Wisconsin NA Palec-imnology
Cape Cod NPS NA Salamanders
Mt Rainer NPSUSGS PN Lake water chemistry
Shenandoah U¥irginia MA Stream & water-shed acidification
Delaware Water Gap Rutgers University MA Lakes chemistry
Mt. Catoctin usGs MA Cahbrated watershed
Isle Royale NPS.Met Tech University Mw Long term watershed &

Great Lake Basin Parks
Greal Smoky Mountains

NPS
EPATVA.EPRI'NPS

Blue Ridge Parkway NPS

Racky Mountain NPS-USGS.CSU

Yellowstone, Glacier &

Rocky Mountain USFWS:NPS

Sequoia NP NPS.USGS.CA State
NASAUSDA'UofCa

North Cascades NPS USGS

Olympic NPS-U of Wash:U of Ore

Mesa Verde NPSUof I1-ASU

Independence NPS Airline & Assoc.

Washington. D.C NPS.USGS

ecological study
MW Long term water quality manitoning
SE Water chemistry, stream
ettects, forest effects
SE Farestetects
RM Lake & soil chermistry. long
termecoicgical research

RM Surface waler
sensilivity survey
WR Long term ecologica research

PN Lake water chemistry
PN Long term ecologica
baseling research
RM Long term ruins monitoning
MA High resaiution photogrammetry
NC Detailed deterioration, stone
decay in monuments
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nationally representative ecological regions along the
deposition gradient from east to west. Sites include
the “cleanest” continental area (Olympic NP) with little
polential for serious impact as well as areas {Sequoia
NP, Isle Royale NP, Rocky Mountain NP} that, while
stili thought to be relatively unimpacted, contain
places and resources highly sensitive to acid precipi-
tation. Our intent is to obtain a basic understanding
of the structure and function of these ecosystems rel-
ative to anthropogenic atmosphere deposition. In
order to achieve these broad goals it is necessary
that each study site collect a prescribed set of informa-
tion to address selected core questions. Another use
of these data is to answer ecoiogically imporiant ques-
tions about system response. These measurements
emphasize background data acquisition required for
analysis and that will be of value for inter-site and
intra-site comparisons.

The core requirements are intended 1o provide in-
formation necessary to address the following cbjec-
tives:

1. Quantify seasoral inputs of atmospheric deposi-
tion in the form of rain and snow.

2. Take steps to initiate the monitoring of dry depos-
ition, including ozone, sulfur dioxide, nitrogen
oxides, particuiates, and quantify potential impacts
of dry and wet deposition.

3. Characterize local climatological parameters.

4. Establish a long-term data base for detection of
variations in surface water chemistry.

5. Establfish a long-term data base on the biology
{composition, structure, phenology and population
dynamics) of selected plant and faunal populaticn
thought to be potentially sensitive to acid deposi-
fion.

6. Develop watershed {inputcutput) measurements
for water and selected inorganic chemical con-
stituents.

Qur approach is based on the precept that ecosys-
tems undergo long-term change in response to incre-
mental alteration by natural and anthropogenic fac-
tors. Relatively few studies underway in North
America will have the longevity necessary to detect
the often subtle effects of such factors in natural
ecosystems. As a component of the National Acid
Precipitation Assessment Program, the Nationai Park
Service's ecosystem studies program can make a
unique and significant contribution. Units of the Na-
tional Park System encompass a diverse array of the
nation's ecological diversity and the natural resources
within these units are protected in perpetuity by law.
As a result most are relatively undisturbed and many
contain outstanding examples of mature ecosystems.
Those with disturbed sites became such due largely
to natural perturbation and represent successional
ecosystems. Such conditions provided a unique op-
portunity to undertake long-term ecosystem studies.

The fong-term management goals and the pro-
tected nature of the National Park System provide a
unique basis for fong-term studies to develop the
background information against which to document
relationships between ecosystem effects and atmos-
pheric deposition of potentially toxic substances. In
this way the NPS program makes it possible to assess
the nature of changes in representative unmanipu-
tated and protecied ecosystems and provides a basis
for comparison with the efforts of other agencies such
as the National Lake Survey, National Terrestrial Sur-
vey and Nationa! Soils Survey.

Herrmann is Chief of the Applied Research Branch
of the NP5 Water Resources Division in Fort Collins,
co.
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