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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

From the Editor,

Science is stirring and reaching out beyond its own. Three National Park science conferences are reported
elsewhere in these pages, and a fourth allied conference is scheduled by the George Wright Society. Most of
them have been armanged with the idea of management transfer built in; at ieast one of them, contains a primary
thrust teward bringing in and involving the citizens who live around and react to the host park and its resources
and problems,

A key phrase in one of the conference announcements is “anyone who has conducted research in parks or is
interested in National Park Service research and resource management, including administrators, sciertists, stu-
dents, and laypersons.” According to the brochure, “That's WHO it's for.”

if general systems principles can be held to apply in human systems as well as the better understood, so-called
“natural” systems of earth, then this move toward better communication between science and managemnent and
between parks and the surrounding communities was predictable. Both the aim and the outcorne involve tighter
connections, improved feedback, enhanced efficiency — all the responses systems tend to display when faced
with diminishing resources and‘or energy.

So it speaks well for parks, for park science, and for park management that these joint efforts, based on re-
search into and management of one of the nation's moest admired Systems should be occurning “within the house
of science,” 0 to speak.

If human society could be expected to exhibit something beyond the unconscious self-designing of nature’s
systems, it might be the self-insightful notion that communication with the whole of society should accompany the
exchange of information between two segments within the system (in this case, scientists and managers.) Thus,
it is a matter of some reason for pride that we find “the outside world” specifically invited to attend, to contribute, to
participate in the scheduled proceedings.

Heaven knows, the park-based people have much to tell the world. Heavan probably also knows that the
“laypersons” who view things from a slightly different angle, may have something valuable of their own to toss
into the conference pot.

RUSSELL E. DICKENSON, Director
National Park Service
U.S. Department of the Interior
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Iinformation Crossfile

The Fall 1982 issue of Trends, focusing on ap-
plied research in parks, will feature a detailed article
by John Tanacredi, Natural Resource Management
Specialist at Gateway NRA, on shoretine stabilization
through marsh restoration. Tanacredi and co-author
Bonnie Lou Gay describe the successful counter-
attack mounted by the park against coastal erosion.
The specific experiment described involved working
“with nature” to protect the natural setting of shoreline
areas at Plumb Beach — once an island of low-lying
hassocks of marsh, now the site of one of Brooklyn's
major highways — the Belt Parkway. Marsh restora-
tion, to save the shoreline and the highway, involved
“ire mattresses” and a dominant intertidal species
known as Spartina altemifiora. This hardy marsh
grass is an unsurpassed nutment source, a natural
breakwater, and an absorber of sewage sffluent.

x
* ¥

Pacific Northwest Regional Forest Service News-
letter, Greensheet, in its April 2 issue describes an elk
trapping project that started last summer on the east
slopes of the Cascades - to identify herd size and
migration routes of the Roosevelt elk. A spike bull, a
yearling cow and a 2-year-old cow were frapped,
fitted with radio transmitting collars, and tracked
throughout the year. In October they moved west, up-
slope to the Cascade Divide. Communications estab-
lished with personnel on the Willamette and Umpqua
Nationa! Forests enabled the Deschutes NF person-
nel (who initiated the study) to menitor the three elk
through their meander onto the west slopes and onto
their wintering ground in the Umpqua drainage. Ted
Lewis, Crescent District Ranger, and Norm Behrens,
QOregon State Depariment of Fish and Wildlife biolo-
gist, initiated the project.

x
\ &

“Long-Term Economic Rx: Research” is the title
cf the guest editorial in the March 26 issue of Sci-
ence. Sen. John H. Glenn ascribes the United States
position as “the dominant technological force in the
world” to “research and development supported by
both govemment and private sources.” He reflects on
the possible consequences of shrinking research
support and concludes: “1 urge the science commu-
nity to help us get back on the right track.”

L
%

“Desert Bighorn Zoogeography and Adaptation
in Relation to Historic Land Use” is the titte of an arti-
cle by Henry E. McCutchen, NPS Rocky Mountain
Region biologist, appearing in the Fall 1981 issue of
the Wildife Sociely Bulletin (Vol. 3:3). Over the past
several years, some bighorn biologists have con-
tended that desert bighorns are maladapted to their
environment. This implies, according to McCutchen,
that decreases in the population are due to natural
forces. McCutchen analyzes this hypothesis and sub-
mits another; namely, that desert bighorns are wefl
adapted to their environment but have become sec-
ondary relics due to man’s impacts.

Reprints of the articie are available from
McCutchen at Rocky Mountain Region headquarters,
Box 25287, Denver, CO 80225.

The March 1982 issue of Synthesis, the teach-
ing, research and service newsletter of the College of
Forestry, Wildlife and Range Sciences, University of
ldaho, carries the news that Gary Machlis assumed
co-editorship, with the spring issue, of the Associa-
tion of Interprefive Naturalists Journal of Inferpreta-
fion. The journal, published semiannually for some
1,800 subscribers, is an impertant communications
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Collage of Forestry. wildlife and Ranqe Sciances
Unrvarsity of Igano. Moscow, Idaho 83843

k ameng interpretive naturalists, addressing a
broad variety of subjects related to communicating
about the natural environment and cultural heritage.
Commentary for the May issue was provided by NPS
Director Russel Dickenson.

#
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“Ecological Benefits of Large Organic Debris in
Streams” is the fitle of an article by Sam Frear in
Forestry Research West, February 1982. Frear lists
the guidelines now being used by many FS foresters
to help minimize the impacts of human activity on
stream environments. Technical papers en which the
article is built are available from the Publications
Dept., Pacific Northwest Forest & Range Experiment
Station, 809 N.E. Sixth Ave., Portland, OR 97232.
They are “Large Organic Debris in Pacific Northwest
Streams,” (GTR-PNW-89) by Frederick J. Swanson
and George W. Lienkaemper; “History, Physical Ef-
fects, and Management Implication of Large Organic
Debris in Western Oregon Streams,” (GTR-PNW-56})
by Swarson, Lienkaemper and James R. Sedell, and
“Ecotogical Characteristics of Old-Growth Dougias-fir
Forests,” (GTR-PNW-118) by Jerry F. Franklin et al.

The same issue of Forestry Research West also
cames a piece by Marcia Wood of the Padific South-
west Station on “Managing California’s Young-growth
Forests.”

*

¥
“Could a cotton plant be bred to exude a chemi-
cal that repels boll weevils? Could a rare Alpine
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plant's ability to produce a medicinal compound be
fransterred to a plant that flourishes in New Jersey
s0il?”

These questions and a dozen cthers, all with im-
portant economic and social consequences, were
discussed in a Mew York Times story carried around
the country on the NYT network in February 1982. At
a time when native plants now listed as endangered
species are being reviewed, botanists are pointing
out that 25 percent of the drugs prescribed n this
country coniain compeunds extracted from plants,
and that these medicinal compeunds were found in
50 species — which is one percent — of the 5,000
species o far investigated for the presence of useful
drugs.

Dr. Norman R. Famsworth of the University of II-
linois Coflege of Pharmagy in Chicago, told an audi-
ence at the recent annual meeting of the American
Association for the Advancement of Science that one
percent of the approximately 500,000 plant species of
the world may have medicinal value. U.S. Fish and
Wildlife Service botanists estimate that 3,000 plant
species in the U.S. may disappear in the next few de-
cades unless they receive government protection.

This massive loss of genetic material comes at pre-
cisely the moment when the new technology of gene
transfer is making giant advances. “The implications
of this new technology are fremendous, and the ox-
tinction of species now takes on a new meaning.” Dr.
Thomas Eisner, a Comell University biologist, told a
Senate commitiee hearing recently convened to con-
sider reauthorization of the Endangered Species Act.

*
£y
A short, narrative history of the Roosevelt elk,
covering the period from 1800 to the present and au-
thored by Jim Harper, assistant chief of the Oregon
State Department of Fish and Wildlife's Wildlife Divi-
sion, appears in the April issue of Oregon Wildlife.
Notes from the 1805 journal of Merriwether Lewis
give short shntt to elk as table fare. Wrote Lewis: *I
have bacome so perfectly reconciled to the dog that |
think it an agreeable food and would prefer it vastly to
lean venison or elk.” The article traces the population
ups and downs, and the various methods tried for
transplantation of elk. With elk today providing sport
for mere than 30,000 hurters a year, Harper cal's the
history “a success story we can ali appreciate.”

*%

The Wilderness Resource Distinguished Lecture
delivered at the University of kdaho in 1981 by NPS
Director Russell E. Dickenson is now available in a
beautifully printed edition for 25 cents (to cover post-
age and handling) from the Editor, Forest, Wildlife
and Range Experiment Station, University of Idaho,
Moscow, 1D 83843, “Wilderness Values in the Na-
tional Parks” is the tit'e of the Dickenson lecture. The
handsome t4-page pamphlet is illustrated with both
photograph and drawings.

*
%k

Reprints of a paper given at the 46th North Ameri-
can Wildlife Conference in Portland, Cregon in
March, “Old Growth Forests as Wildlife Habitat” by E.
Charles Meslow, Chris Maser and Jared Verner, are
available from the Pacific NW Forest & Range Experi-
ment Station in Portland {809 N.E. Sixth Ave,
§7332). The paper describes old growth forests,
management problems and strategies, and sug-
gested actions.



Biological Effects of Air Pollution:
A Nationwide Perspective

By James P. Bermett

Many of our natural area national parks are ex-
periencing elevated concentrations of air pollutants,
including ozone (0j), sulfur dioxide {SO,), fluoride
(F), toxic trace elements (lead, cadmium, eic.) and
acidic precipitation. The effect of these pollutants on
the biclogical resources of our parks has become a
matter of widespread concern.

The Air Quatity Division of the Office of Science
and Technology recently has begun a program to ad-
dress these concerns: the Air Quality Related Values
Eftects Research and Biomonitoring Program. It is
called this because the legislative authority for the
program, the Clean Air Act as amended in 1977, de-
fined air pollution sensitive resources as Air Quality
Related Values (AQRVSs).

The National Park Service has a mandate under
the Act to protect AQRVSs from adverse impacts of air
poliutants from sources located or planning to locate
outside of the national parks. Most of the emphasis of
the program is on biofogical resources, although
some considerations for cultural resources are being
made. Acid precipitation effects studies have been
assigned to the Water Resources Division for prog-
rammatic reasons, primarily because aguatic re-
sources are more sensitive than terrestrial resources.

The effects research and biomonitoring needs of
the Service have been determined to establish a
structure for projects by asking five essential ques-
tions:

1. What is sensitive to air polution?

2. What are their responses and how much do they
respond?

3. How does this affect the entire park ecosystem?

4. How much could the park ecosystem change?

5. What is the significance of the change?

These guestions provide the backbone for the
AQRYV Plan, which contains studies in 5 sections cor-
responding to the questions:

Sections and Generic Studies:

1. Sensitive Receptor Identification
-Screening studies
-Biomoenitoring plans
-“Effects fiterature review
-Ecosystem analysis

2. Sensitive Receptor Quantification
-Dosefresponse studies
-Spatial analyses

3. Ecosystem Integration
-Primary & secondary productivity
-Food web dynamics
-Population growth rates

4, Ecosystem Prediction
-Temporal
-Spatial
-Reversibility

5. Value Judgements
-Probability & risk analyses
-Adverse impact determinations

Various factors contribute to determining the bic-
logical impacts of an air poliutant, including the tox-
icity of the pollutant; the importance of the receptor in
the ecosystem; the type of effect, whether acute or
chronic; the scale of the effect, from the individual up

to the whole ecosystem; the exposure of the indi-
vidual; the potential for synergisms with other pollut-
anis; and the persistence of the pollutants in the envi-
ronment. These factors combined with the AQRV
Plan and the knowledge of current air quality ¢ondi-
tiens in the parks led to the establishment of a pro-
gram o fund projects addressing the data needs of
the parks. A set of criteria was developed to rank proj-
ects (these criteria are not in any order):

1. Is the resource threatened now by air pollution?

2. Is the resource threatened in the future by many
sources, or only one?

3. Are additional funds available from other inter-
ested parties?

4. What is the value of the product?

5. Is air quality monitoring equipment already pre-
sent?

6. Legal mandate, e.g. required for a permit re-
view?

7. What management decisions will the data bene-
fit?

Most of the prejects involve work on vegetation
rather than wildlife because a great deal of work on
plant effects has been done and a good body of litera-
ture already exists. Most of it, however, is on agricul-
tural crop species and forest frees and very little on
native vegetation. For this reason, many projects will
focus on field studies of observable air poilution ef-
fects on either dominant species, bioindicator
species, or endangered and threatened species in
parks that have existing air pollution. In parks without
axisting air poflution, studies will focus on experimen-
tal plant fumigations with controlled levels of pollut-
ants.

Tittes and brief descriptions of projects under
way are given below for ilustration:

Geographic Extent of Air Pollulion Injury in
Shenandoah National Park — A survey of the condi-
tions of bioindicator species at predetermined loca-
tions throughout the park.

Sensitivities of Rare & Endangered Species in
Shenandoah National Park — Species witl be grownin
the greenhouse and exposed 1o pollutants in fumi-
gation chambers to determine injury symptoms, then
checked in the field for the symptoms. A protocol has
been established to prevent further endangering the
status of the species.

Biomonitoring Plan for Colorade National Monu-
ment — Development of methods to survey bioin-
dicator species throughout the park in anticipation of
future air pollution. Collection of baseline biological
data.

Widlife AQRVs at Congaree Swamp National
Monument — Identification of wildlife species poten-
tially susceptible to air poutants and predictions of
probable effects in anticipation of air pollution.

Sensitivity of Tulip Poplar to Oxidants in Shenan-
doah Nafional Park — Screening of tulip poplar popu-
lations for genetic sensitivity differences using air pol-
Iutant exclosure chambers in the park.

Elevated L ead Concentrations in GI. Smoky Moun-
tains National Park - Detailed examination of lead
burdens in 4 tree species and source of lead in leaf lit-
ter.

Fluoride Baseline Concentrations in Gt Smoky
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Mouniains National Park — Detailed examination of F
in foliage and soif of selected species downwind of a
F source.

FORAST Plots in Shenandoah, Greai Smoky
Mountains, and Acadia National Parks — Adds 3
parks to a regional project run by Oak Ridge National
Lab, looking at regional effects of air poflutants on
forest growth using tree ring analysis.

Lichen Studies — A long-term contract with Dr. Ciif-
ford Wetmore, University of Minnesota to do air poliu-
tion lichen studies at many parks, including Voy-
ageurs, Theodore Roosevelt, Grand Canyon, Acadia,
Chiricahua, and others. Lichens are sensitive bioin-
dicators of 8O, pollution. A symposium on air pollu-
tion and lichens is also being planned for a 1983 na-
tional society meeting.

Projects being developed include:

Air Poilution Sensftivities of Epiphytes in Ever-
glades National Park

Trace Elements in Bryophytes of Isle Royale Na-
tional Park

Bioindicator Survey at Saguaro Nationa! Monu-
ment

Field Assessments of AQRVs at Selected Parks

In addition, severat projects of a service-wide na-
ture are being conducted and developed:

Ranking of Fark Service Class | Areas — A project
using the Oak Ridge Geoecology Database to rank
class | parks for potential sensitivities to air pollutants.
Sensitivity indices and existing air quality data will be
combined into a single index for each of the 48 class |
parks. Class | parks were identified in the Clean Air
Act as those requiring the most stringent level of pro-
tection from air pollutants.

Survey of Adverse Impact Definitions — An evalua-
fion of the state of the art regarding the question of
what constitutes sigrificant impairment to an ecosys-
tem, including a survey of definitions and methods of
measurement and recommendations for use by the
NPS.

Computerized Flora of the Class | Parks - A con-
tract with the Denver Service Center to computerize
the existing floras and checklists of the class | parks.
A hierarchical database management package (Sys-
tem 2000) wil be used to match the taxonomic
nomenlature in current use. Entries will be checked
for synonomy and scored for native versus exotic
status.

Finally, the Air Quality Division is considering the
development of an air pollution fumigation facility to
enable the Park Service to determine the sensitivities
of native plants in varicus park units to specific air
pollutants. Various fumigation fechniques are cur-
rently under review so that the Service can have the
hest methods available for use. Different location op-
tions for the facility are being considered. The facility
is intended only for preliminary screening 1o deter-
mine the relative sensitivities of susceptible plant
species in park units with significant air pollution
problems.

Planning for FY 1983 is underway and for project
information contact Dr. Bennett, program manager, at
FTS 234-6620, NPS Air Quality Division, Box 25287,
Denver, CO 80225.









Southeast Region Training Institute
for Resource Management
Held at Clemson University

By Brian J. Mihalik

The need for continued professional training has
always been known within the National Park Service.
The Mather and Albright Training Centers were es-
fablished for such a purpose. However, with training
facilities at only two locations within the National Park
System, it is difficult to provide training opportunities
for everyone needing further education. To help con-
tinue in-service training in view of these restrictions,
NPS representatives in the Southeast Regional Of-
fice turned to the university sector with its established
educational history for some of its training needs.

G. Jay Gogue, Southeast Regional Chief Sciertist,
and Steve Smith, Southeast Regional Resource
Management Specialist, met with Bert Brandley,
Associate Dean, and myself, from the Clemson Uni-
versity Department of Recreation and Park Adminis-
tration. Our task was to plan a useful resource man-
agement training course for Southeast Regional
park rangers and technicians. Planning information
was first generated from a questionnaire mailed to all
53 park units in the Southeast Region. In this survey,
park superintendents were asked to indicate their
preferences for a workshop — the time of year it
should be held, the desired grade and series of the
workshop participants, and the topics in which more
fraining was needed.

From this information, plans were made and a
week-long fraining institute was held at the Clemson
University Qutdoor Recreation Research Laboratory
on Sept. 28-Oct. 1, 1981; 31 NPS rangers and techni-
cians participated. The course utilized a unique for-
mat of concurrent educational sessions headed by
representatives from NPS, the U.S. Forest Service,
and the U.S. Fish and Wildlife Service, and university
facuity from Virginia Polytechnic Institute, Syracuse,
Louisiana State, Tennessee, and Clemson Univer-
sities. These instructors spiced their lectures with
‘hands-on” field exercises dealing with resource
manangement issues.

The sessions included the human side of resource
management, addressed by Southeast Regionat Di-
rector Robert Baker; mandates, policies, programs,
commitments, barriers, approaches, and case
studies dealing with integrated pest management,
presented by Gecrge Gardner and Witliam and Olga
Olkowski of the John Muir institute far Environmental

GWS

Conference Slated

The George Wright Society will hold a national con-
ference in Washington, D.C., October 18-20, accord-
ing to Al Greene, conference chairman. Invited
papers will be presented, within the framework of the
title: “Strategy Conference on the Protection of Cul-
tural and Natural Resources: Research and Educa-
tion Agenda for North America.” Details of the confer-
ence will be carried in the George Wright Society
FORUM and in the Summer issue of Park Science.

Studies; and critical aguatic problems in the south-
east national parks, composition of aquatic com-
munities and energy flow, and menitoring contamin-
ant problems in aguatic habitats and tidewater
ecosystems, given by several aguatic $peciatists.

Wildlife management topics also were covered
and included the development of a management
plan, census techniques, sex and age determination,
habitat survey, and deer and endangered species
manangement. NPS speakers Dave Butls and Scott
Erickson of the Boise Interagency Fire Center con-
ducted fire management sessions on the physical
components of fire and NPS fire policy guidelines and
planning. They concluded their sessions by asking
students to develop a practical fire management plan
for Cumberland Island. Other concurrent sessions
dealt with vegetation management — front and back
country considerations, design implications, monitor-
ing of vegetation use, the decision making process in
vegetation management and human impacts on
siream bank vegetation.

The training institute concluded with sessions on
water quality monitoring and mapping. Don Cherry of
Virginia Tech gave an overview of water quality moni-
toring and spoke on specific water quality monitoring
approaches. Bill Shain of Clemson University ac-
dressed remote Sensing in resource mapping, using
the third dimension of aeriat photography in planning

and developing various resource maps.

Other than the concurrent educationai sessions
which required pre-registration, all participants were
brought together twice a day to hear one-hour pre-
sentations from a variety of speakers. These presen-
tations included threats to the parks, basic ecological
principles, environmental laws, the NPS budget pro-
cess, evolution of science in the Park Service, the re-
lationship between science and resource manage-
ment, research methods and the need for coopera-
tion with other agencies.

Throughout the institute, participants were able
to spend more time listening than taking notes due to
the prior preparation of two reference notebooks
which included handouts related to the courses.
These two notebooks provided excellent references
containing hundreds of pages of resource manange-
ment information on all subjects covered.

After the course, a review of paricipant evaluations
indicaied that the training institute: (1) was one of the
best programs each participant received, {2) will
prove beneficial in the future job performance of each
participant, and (3) warranted continuation. Because
of the success of this institute, a second training pro-
gram is planned for May 17-21, 1982.

Mihalik is Coordinator of Extension at Clemson
University, Clemson, SC.

Water Resources Lab
Completes First Year

The NPS Water Resources Fietd Support Labora-
tory at Fort Collins, Colorado, is winding up its first
year of operation as a provider of a multi-distiplined
suppori function to WASO, the Regions, and parks.
Lab Direclor Ray Hemrmann reports that he anc his
staff have been involved in hydrological, geological,
and ecological water resource investigations and
cooperative support activities in more than 20 parks
in 9 NPS Regions.

In an anniversary reminder to the entire Service,
Hermmann described active Laboratory programs to
assist with better park resource protection efforts.
(See box)

Jay Bassin, Chief, Water Resources Division,
WASO, pointed out that the Lab was established “be-
cause of our recognition of a need to efficiently pro-
vide professional water resource staft capability to
parks and Regions in a number of naticnal focus
areas where NPS lacks needed resource manage-
ment data.”

Bassin described the Lab staff as able to respond
quickly to a varied set of issues and added, ‘! encour-
age park management to employ the Lab’s services.”

Herrmann is available to provide intormation, an-
swer questions, and receive comments, at the NPS
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Water Resources Field Support Lab, 107G Natural
Resources, Colorado State University, Fort Collins,
CO 80523. (303) 491-7573.

The Water Resources Field Support Lab
can help Regions and parks in the follow-
ing ways:

(1} collection and analysis of baseline
data for maintaining, enhancing, or re-
storing water quantity and quatity;

{2) understanding the hydrological pro-
cesses affecting evaluations of poten-
tial impacts in Park System areas;

{3) investigating trends in acidification of
streams and lakes;

(4) investigating the ecological resources
of park riparian habitats that may be
changing due to water resource devel-
opments external to the parks; and

{5} providing assistance 1o specific areas
in developing water resource manage-
ment pians and/or monitoring pro-
grams,



regional
highlights

Pacific Northwest Region

Two “candidate areas’ for the status of Research
Natural Areas within the Pacific Northwest Region
were proposed in the latest listing of such areas in
National Park, Forest Service, and Bureau of Land
Management lands in Oregon and Washington. The
two candidate areas are Ridley Lake in the North
Cascades NP, Washington, and a 250 acre area near
the Cant ranch at John Day Fossil Beds NM, Cregon.
Sarah Greene, research natural area scientist for the
Pacific Northwest Region RNA Commitlee, in a
March 10 memo to all members of the RNA Commit-

tee, explained the relationships between the Federal
RNAs and the Oregon/Washington Heritage Pro-
grams. Anyone seeking clarification of this some-
times confusing tepic may obtain the memo from Ms.
Greene at the Forestry Sciences Lab, 3200 Jefferson
Way, Corvallis, OR 97331.

The annual Science Report for CY 1981 in the
Pacific Northwest Region went to press early in April.
Copies will be available from Pacific Northwast Re-
gional headquarters. The 1981 Annual Report from
the University of Idaho CPSU was published in March
as CPSU/UI SB 821,

%

Jim Rouse's 1981 Annual Report for Crater Lake
describes a test rehabilitation plot established along
the Annie Springs enfrance road. Two road scars,
thinned of small lodgepole pine by approximately 65
percent, were managed in such a way that {through

Spotlight On A Region

Science in the
North Atlantic Region

The science program was established with the in-
ception of the North Atlantic Region in 1974 as the
Office of Scientific Studies. From a gne-man opera-
tion {P.A. Buckley) it has grown to include a deputy
chief {and limnologist, Michael Soukup}, an air guality
speciafist (Mary K. Foley), research biologist (John
Portnoy), a coastal geomorphologist (James R.
Allen), a water resources specialist (Nora Mitcheli},
an environmental protection assistant {Barbara

Dorn), and a computer frainee (Elba Rivera}. It now.

includes a growing water resources program as well.

Although we have several cooperative agreements
with local universities, we have no NARQO scientific
staff stationed at CRUs; except for John Portnoy,
{duty-stationed at Cape Cod NSj there are no scien-
tists stationed at NAR parks. Consequently, we serve
our parks directly from the regional office. To keep in
close touch with our parks, as well as to maintain cre-
dibility with cur academic colleagues, NARO scien-
tists maintain small but active research programs in
NARQ parks. They also are active in their own pro-
fessional scientific organizations, and publish in their
discipfines’ primary scientific literature on a regular
basis. Since 1974 many areas of management con-
cern have been addressed by the Office of Scientific
Studies.

Our most extensive series of studies has been
associated with evaluation of off-road vehicle (ORV)
impacts in the Coastal ecosystem. Gulminating in a
13-volume treatise with a management overview (by
Drs. Paul Godirey and Steve Leatherman, UMass/
NPS/CRU), the results guantify the effect of various
levels of ORV traffic in such habitats as the Am-
mophifa (beach grass)/dune system, the salt marsh
intertidal mudflatisand flat, etc. These results were
the foundation for the recently adopted regulations
excluding ORVs from among areas previously open
within Cape Cod National Seashore. Monitoring of
ecologic recovery following ORV trail closure is now
underway.

Colonial Waterbird Management, the specialty of

Dr. Buckley, has been an area of active research
along the Northeast coastline. Many of the results
have been incorporated into the Guidelings for the
Prolection and Management of Colonially Nesting
Waterbirds {by P.A, and Francine Buckley) which has
been adopted as USFWS policy and is in its 4th print-
ing. This work has filled a surprisingly wide need and
stimulated worldwide reprint reguests. Detailed an-
nual helicopter censuses of colonial waterbirds popu-
lations at Gateway NRA and Fire Istand NS, when in-
tegrated with similar data for the entirety of Long is-
land, have resulted in active management programs
at both parks relating to these animals. Basic infor-
mation on their biology, especially on cotony site utili-
zation pafterns (including development of a new
statistic for site-use trends also has resulted from the
Buckleys' work. It was this research that pinpointed
the danger confronting North American roseate terns;
their regression madels predict extirpation by about
the year 2000, given present conditions.

Water-related problems within the region gener-
ally are approached from a classic kmnological per-
spective. Characterization by locals of the ketlle
ponds of Cape Code NS as public health hazardes
has been disproven by the UMass CRU and by our
limnologist Dr. Scukup.

One major project nearing completion is a
mathematical model of groundwater/lake interactions
combined with phosphorus and nitrogen budgets for
Gull Pond; the biogeachemical impact of use of this
seepage kettle by large populations of gull species
also is being quantified. Soukup has fumished the re-
search*basis for the Semvice's first Water Resource
Management Plan with full environmental compliance
documentation and public involvement. *The Analysis
of Water Resource Management Alternatives — for
Cape Cod NS," with our water resource specialist,
Nora Mitchell, as senior author, is now undergoing
public review. It addresses critical problems such as
water supply deficits in abutfing towns, pond eu-
trophication, and mosauito control impacts. Other re-
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lodgepole manipulation and blending) the area was
made to appear as one natural reproduction site.
Aesthetically pleasing, with a naturaf appearance, the
manipulation provides the remaining trees with more
space for accelerated growih.

=

In a step designed to save money and better coor-
dinale entomology research with the work of the Na-
tional Forest System and other agencies, the Pacific
Northwest Forest and Range Experiment Sfation
moved its research unit on population ecology and in-
tegrated pest management strategies for Western
Forest defoliators from Corvaliis to La Grande, OR.
The move, effective May 1, 1982, emphasizes the in-
tegrated approach to centrol of four primary insect
pests; the Douglas-fir tussock moth, the mountain
pine beetle, the western spruce budworm, and the
larch casebearer. The integrated approach to pest
management seeks to provide forest managers with
information on the impact of forest pests and suggest

gional problems such as avian botulism (at Gateway
NRA), benthos population surveys at Jamaica Bay,
landfill impacts at several parks, deer impacts at
Acadia NP, impacts from municipal wells and mos-
guito ditching also are under study, and additionat
Water Resource management plans now are in prog-
ress.

Dr. Allen, our new (and NPS's only) coastal geo-
motphologist was active in NAR coastal research
during his previous fenure in academia. He was in-
volved in the intensive coastal geomorphic study of
Sandy Hook (Gateway NRA) by the Rutgers CRU
that has generated more than 20 professional arti-
cles. He developed an analytical computer model of
spit dynamics that has evolved into a predictive tool
for use in management strategy evaluation. Such an
evaluation was needed to cope with the critical beach
erosion al the end of a seawall which terminates just
inside the park boundary. The model predicts that
Sandy Hook will become an island if a remedy is not
forthcoming soon. Congress, feating another “Cape
Hatteras" situation, has not yet made appropriations
to deal with the problem. Jim continues to monitor the
dynamics of the beaches at Sandy Hook and is ex-
panding this program to include both short- and fong-
term changes at all of the recreational beaches in the
region, especially where structures are involved.

Currently, our office is involved in the Interagency
team (along with US Army Corps of Engineer, US
Fish and Wildlife Service, National Marine Fisheries,
and EPA) effort "Reformulation Study of Beach Ero-
sion Control and Hurricane Protection on the South
Shore of Long Island” (wherein Fire Island NS com-
prises & major component in the barrier systemy}. Jim
is a project officer on the research contracts for metric
mapping, aeolian sediment budget, and geologic
analysis, all funded by the Corps of Engineers. This
scientific study represents a major effort to conclu-
sively evaluate a barrier system in its totality with re-
gard to coastal management and was promulgated
by our conflict {and CEQ referral) with the original
U.S. Army Corps of Engineer plan for the area.

Air quality has been, not unexpectedly, an issue
here in the northeast, especiafly at Acadia NP — the
Region's only Class | area. Proposals for new major
emiting taciities and the numerous coal conversions
require modeling critiques and constant vigitance to
determine possible resource impacts. An extensive
climatological investigation of air pollution episodes is
being conducted by Mary K. Foley (the Service's first
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Research Underway
on Rare Cave Shrimp

By Jim Wood, Southeast Regional Writet/Editor
On November 29, 1980, scuba divers operating
360 feet deep within an underground river at Mam-
moth Cave NP were surprised 10 see several finy,
transiuscent shimp scurrying along the bottom. It
was the first live sighting of the Kentucky Cave
Shrimp (Palaemonias ganteri Hay} in many years.

This unique watetborne, cave-dwelling creature
was last seen alive in 1967. It was thought to be ex-
tremely rare and perhaps extinct until the discovery of
a single dead shrimp in 1979.

Diver Stephen D. Maegeriein of Williams, Indiana,
first spotted the elusive shrimp with his underwater
flashlight about 120 feet from the park's Echo River
boat landing. He saw three individuals about 25mm
(t inch) fong. John W. Dickerson, an NPS ranger,
also observed 6 of the shrimp in an underwater tube
about 4 feet wide by 2 feet high. He captured one for
scientific study and for positive identification by offi-
cials of the U.S. Fish and Wildlite Service (USFWS).
The shrimp was examined, photographed, and re-
leased in its original habitat the following day.

The Kentucky Cave Shrimp, once abundant in an
area of Mammoth Cave known as Roaring River, re-
cently has been proposed for Endangered Species
status by the USFWS. The cave system of Mammoth
Cave apparently is the critical habitat for the shrimp.

The discovery also prompted the NPS and the
USFWS to support jointly a one-year contracted re-
search study for an ecological analysis of the shrimp.
A work proposal was sent to several area universities
for competitive bidding and the contract was lef to

Terry Leitheuser of the Department of Biological Sci-
ences, Oid Dominion University, Norfolk, Virginia.

Leitheuser's study will aftempt to establish the
population size of the shrimp, its distribution, and its
habitat requirements. In addition, the research infor-
mation is urgently needed by both the NPS and
USFWS for decisions regarding the Corps of En-
gineers’ proposed plans to remove Lock and Dam
No. & on the Green River. Removal of this lock and
dam would have a pronounced effect on the water
levels of Mammoth Cave. It is not known how these
water level changes will affect the shrimp. It could re-
sult in totaf loss of the shrimp or it could create more
favorable habitats for the shrimp, NPS and FWS offi-
¢ials do not know enough about the shrimp to predict
which route would be most favorable for the en-
dangered species, Leitheuser's research findings will
be available around the end of the year.

In the Next Issue: "A Boreal Forest Park,” by
Glen F. Cole; "Aguatic Studies at Indiana
Dunes,” by Doug Wilcox; and “Biclogical
Studies and Materials Comparisons on a Puget
Sound Artificial Reef," by Jeftrey C. Laufle;
“Integrated Shark Slough- Study in the Ever-
glades,” by Gary Hendrix; and “Recreating an
Animal Community at Jamaica Bay,” by Robert
Cock.
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