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Editorial:

“In the National Park System t advocate a policy based on three words: "Let it be’ (as God made it). Whan
there has to be interference, it should never affect the natural resource.”

These words from Frank E. Masland, Jr. long-time friend and benefactor of the Naticnal Park Service and
System, were senl along to Park Science by NPS Direcior William Mott. Moit’s “cherished friend,” Frank Masland.
delivered his remarks before a group of fellow Retarians recently at Carlisle. Pa., and Director Mott respanded
with appreciation for the fact that "at age 92, you stilt have the conservation ethic burning bright within you.”

The words “let it be" are “precious ones 1o keep in mind,” Mott wrote to Masland. “With thoughts and help from
dear friends such as you, | am confident that a legacy we can be proud of will be handed down t be enjoyed
by future generaticns.”

Excerpts from Masland’s speech foliow:

"At 82, all my thoughts are for the fulure.

"Preserve, protect. progress — the paradox seemingly contradictory — calling for the exercise of great wisdom,
utterly unselfish wisdom. All is to be used. God gave man dgominion. With it He also gave man responsibility. All
is to be used wisely, unselfishly. For 50 years | have been involved in preserving and protecting our land. Why?
It was my attempt to pay my debt to those who came before and to my God for the privilege of living in freedem
and in beauty.

“Youth must have the opportunity to walk in wilderness . . . to lift their eyes to the hills . . . to marvel at the
cance of leat-filtered sunlight on clear pure streams . . . 1o worship in the cathedral of tall trees whose roots are
buried in the mystery of a swamp.

“Ask yourself if you would want to live when no farm land remains in the valley, when it is built solidly with row
houses .. . heavy industry beiching pellution, trucks everywhere. our good land under concrete slabs. The time
to decide is now, for this nightmare doesn't happen avernight but rather day by day, inch by inch.

“It is a challenge for one and all, for we will be what we will”

And how deces Masland define the challenge? This way:

“It is a challenge fo preserve what is good and 10 add only what enhances what we preserve.
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Dendrochronology in National Parks:
A Mammoth Cave Case Study

By Pau! R. Sheppard, Edward R. Cook, and Gordon C. Jacoby

The science called dendrachronology — the study
of the past using tree nngs - depends on old trees
for data. Variation in annual tree-rings represents in-
formation about the past that is ctherwise difficuit to
obtain. Rising concern about global environmental
changes makes tree-ring information even mare valu-
able. In view of tendencies to cut large, old rees and
in view of the significant information they contain, we
support the designation of natural areas {such as in
National Parks) that specifically mandate the preser-
vation of old-growth forests.

Dendrochronalogists are inferested in the patterns
of refatively wide and narrow rings {or other varying
ring features}, which result mostly from the influence
of yearly climatic variation. Analysis begins with the
crossdating of tree rings. wherein the goal is 10 assign
an exact year date to every ring of every free sampled
within a site. By matching patterns across several
trees, we can account for growth anomalies {missing
or false nings). Each series is then measured to the
nearest 0.01 mm. The ring-width series, which exhibit
both standwide and individual variation. are detrended
into refalive index series by any of various standardi-
zation technigues. All index series thus have a station-
ary mean and variance and are finally merged into a
single mean-value index chronclogy.

For dendroclimatology. the indices are then corre-
lated with metecrological data - a process called cli-
mate modeling - which discovers what menthly cli-
mate indicators {total precipitation and average tem-
peralure} account for ihe most tree-ring vanation.
Once a model is developed and vertied, it is extrapo-
lated back through the entire length of the tree-ring
data, which may span several hundred years. This
provides informat.on about long-term variations that
aids our understanding of general climate trends.

An important dendrochronolegical tree species in
North America is white oak (Quercus aibaj. Though
growing in mesic, ciosed-canopy stands, oax still dis-
plays yearly treg-nng variation (enabling crossdating.
and correlation of that variation to meteorclogical data
is sufficiently hugh for successful climate modefing.
Because of its large range, oak provides the added
aftraction of climate modeiling by region as well as
through time. Wisconsin's oak probably responds to
its climate difierently than does Georgias oak; spa-
tially differing climate responses offer insights into
how and when oax expanded to its large range
throughout the Holocene.

Among the many oak chronologies constructed at
the Tree-Ring Laboratory of Lamont-Doherty Geolog-
ical Gbservatory is one from Mammoth Cave National
Park, Kentucky. Whle this park's main resource is
underground, 1t also has a substantial old-growth
forest resource. After coring trees, crossdating cores.
measuring rings, and constructing the standardized
chronology (Fig. 1. top}, we correlated the indices to
Bowling Green. KY. metecrological data from 1889 to
1985, This analysis used a 17-month “dendrocimatic
year,” including the previous May through December
and the current January through September. This in-
corporated the niological persistence phenomenon in
trees, whereby one year's ring width is determined
parily from the previous year’s climate in addition to
that of the current year. A result of this parlicular
analysis s that Mammoth Cave oak grows best with

a strong June rainfali and a cool summer (June
through August] {Fig. 2). In such years, early season
water avallability is high and seasonal evapolranspira-
fion is iow.

Continuing the climate modelling. the Mammath
Cave chronalogy was merged with six other oak
chronologies from the centra states. Meteorological
data from pertinent locations were also merged and
then converted into a single series of Paimer Drought
Severity Index {PDSI), which integrates recent pasi
climatic trends pius soit characteristics into values of
moisture deficiency or excess (Palmer. W.C.. “Meteor-
ological Drought,” U.S. Dept. Commerce Res. Pap. 45
[1965]). After constructing, calibrating, and venfying
the relationship of tree-ring indices to PDSI, a long
senes was reconstructed for the region (Fig. 1, bot-
tom); peniodicity of severe droughts can be estimated
from this recorstruction,

Another interesting species is northern white-cedar
Thuja occidentalis). Unlike oak, little of the white-
cedar range has been sampled; nonetheless, this
lab’s only white-cedar chronology, from Gaspe’ Penin-
sula, Canada, shows a peculiar “ramp” of increasing
growth for the last 140 years {Fig. 3}. Short-term de-
partures from the mean of 1 and fram a homogeneous
variance. such as from about 1850 to present, warrant
special attention. Does that “ramp” of increasing indi-
ces indicate climate change lasting 140 years? Oris
tt that something non-chmatic is affecting white-cedar
growth in Gaspe’ Peninsula? Hypotheses exist about
possible causes of such a trend, but since only one
white-cedar chronology exists, other basic guestions
remain. Oo stands of white-cedar from other areas
show similar growth increases? Are thewr climate re-
spanse models similar? Also, do other species in
Gaspe' Peninsula show similar trends”? Because we
have no other white-cedar chronologies (we are cur-
rently analyzing cores from twa other sites}. these
basic questions cannct be answered yet.

In addition to climatology. tree-ring analysis has
many other scientific applications. Biologicai (fire or
insect) and physical (earthquake or vaicano) distur-

bance histories have been deveioped fram tree rings.
Even frace metal chronologies have been developed
fram tree-ring analysis to study air quality trends. Fur-
thermare, many ancient structures of the southwest-
ern archagological parks have been precisely dated
using dendrochronology.

Managers of some natural areas deny permission
1o sample old trees because of concern about the
effects of coring. Such concern is vald, and we al-
tempt to demonstrate that the effects of coring on tree
vigor are negligible. First, Alex Shigo (“Wounded
Forests. Starving Trees.” Journal of Forestry
83(11):668-73 [1985)) showed that trees defend them-
selves by compartmentalizing, or isolating. a wound,
thereby preventing pathogens from attacking heaithy
tissue. As long as a tree is not girdled {we usually
extract just two cores per tree). the tree loses only a
small proportion of its storage and translocation tissue
around the wound, Long-lived species appear to com-
partmentalize better than others. and while there is
some dendroecological interest in short-lived species,
we depend mostly on fong-tived species.

Second, by returning 1o sites cored in the past, we
are collecting evidence about the effects of coring.
For exampie, we recently re-cored a site of eastern
hemlock (Tsuga canadensis) for the purpose of updat-
ing a chronclogy constructed in 3974, Dunng the re-
coring, the original core holes were indistinguishable
because they had filled in with sap and healed cver
with callus tissue and bark. The only trees with rot
were two that originally showed it in 1874, Further-
more. ring-width patterns showed no departures from
pre-1974 growth rates that might indicate decline as
a result of coring.

Third. old trees have proven their vigor by surviving
for hundreds of years. Throughout their lives they have
probably been mechanically injured by such distur-
bances as wind. landslide, avalanche, lightning. fire,
scraping from other trees. or even seff-pruning. Cut
stumps of old trees often display many such wounds
that apparently did not affect their longevity. Com-
pared to this disturbance history. a 5-mm diameter
core hole 18 probably negligible.

Nonetheless, we still consider the concern about
coring to be valid, so we often consult with natural
areas managers about which trees may be sampied
and which to avoid, about reducing impact on other

Continued on page 6
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Figure 1. {lop) Mammoth Cave NF. KY, while oak iree-ring chronology. (bottorm) Ceniral states PDSI reconstruc-
tion, based on seven white oak chronologies, including Mammaoth Cave.
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Relocation Preferred Option
to Save Hatteras Lighthouse

After a nine month study requested by the National
Park Service, an expert commitee of the National
Research Council has determined that moving the
Cape Hatteras Lighthouse about 500 feet southwest
of its present location is the best way to save the
historic structure.

Relocating the lighthouse away from the shoreline.
where erosion threatens to topple the landmark, was
deemed to be cheaper in the long run and less likely
to damage the century-old beacon than other alterna-
tives, such as building a seawall and revetment around
its base or constructing offshore breakwaters and
groins in an attempt to halt the erosion.

The 200-foot-all fighthouse has been standing
watch over North Carolina’s Quter Barks since 1870,
warning ships 1o steer clear of the treacherous Dia-
mond Shoals — the so-called “Graveyard of the Atlan-
tic,” where at least 600 ships have been lost.

Qver the years, storms and powerful ocean currents
have gradually eroded the eastern shoreline of Hat-
teras, transporting beach sand to its southern shores
in a natural process that's causing the Atlantic barrier
islands to migrate westward, At the time of its con-

By Jim Wood

struction, the lighthouse was approximately a quarter
of a mile from the water's edge. Today this cushion
has been reduced to a scant 50 yards, and experts
say it's only a matter of time before waves undermine
the structure and topple it into the sea. A hurricane
could wipe it out at any time.

The NPS had asked the Research Councit commit-
tee in July 1987 to evaluate alternative ways to Save
the structure. The committee was not asked whether
the lighthouse should be saved, but was asked only
to determine the best options for preserving it. The
Council, an operating arm of the National Academies
of Science and Engineering, estimated moving the
lighthouse would cost about 34.6 million and take
nearly a year, including planning and site preparation.
The actual move will take about three months.

The 2,800-ton tower could be moved safely with
proper bracing and engineering lechnigues. according
to the commitiee. First, the exiernal structure would
be strengthened and reinforced as an integral unit by
vertical and circumierential prestressing, using con-
crete tie beams with prestressed rods and tendons.
Next, the foundation of the lighthouse would be tun-

Dendrochronology

Continued from page 5

projects, and about eiminating impacts on visitor use
and esthetic quality. We also report about the dendro-
chronology of specific sites to area meanagers: in
addition, we provide base-line data, and our reports
nave been the bases for occasional interpretive fea-
tures on the history of the trees,

Such interpretation could help visitors realize the
scientific value in addition to the esthetic appeal of
old trees. Most National Parks are noted for scenic

grandeur and wildlife values; the preservation of old
growth forests is an important mandate in many of
these same parks. Because of these natural areas of
old-growth forests, we have often looked to the Na-
tional Park System for tree-ring sampling sites; our
Mammoth Cave case study encourages us to con-
tinue that refationshup.

The authors are scientists at the Tree-Ring Lab.
Lamont-Doherty Geological Observatory Palisades.
NY 10964.

CCRRELATION ANALYSIS

Figure 2. Correlation analy-
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Figure 3. Northern white-cedar tree-ring chronology from Gaspe' Permnsufa, Canada. Notice the trend of increas-

ing growih since 1850.

neled for insertion of a series of needle beams. The
lighthouse {minus part of its below-surface foundation
and the timber mat} would then be vertically raised
by hydraulic jacks to clear the below-surface founda-
tion that remained.

The lighthouse would be iowered onto rollers that
rest on muttiple horizontal steel-rail beams supported
by precast concrete piles. The entire lighthouse struc-
ture would be moved on the tracks with hydraulic jacks
and slowly pulled with winches to its new site, where
it would be placed on a newly-constructed foundation,
such as a pile-supported concrete mat. The Keeper's
Quarters and other buildings in the complex would
also be moved (using standard housemoving
techniques) and placed in the same proximity to the
lighthouse.

Because the lighthouse may have to be moved
again in 25 to 100 years to escape additional beach-
front erosion, the commitiee proposed that the lifting
beams be ieft in place to facilitate future relocation.
Such "mult-stage” relocation would be a “flexible re-
sponse to a dynamic problem.” the committee said,
With this foundation in place. a second move would
cost about 516 million in 1988 dollars. the committee
projected.

Building a seawall would cost at least 5.6 million
by Army Corps of Engineers estimates. During the
year-long construction process. the lighthouse wouild
be particularly vuinerable to risk from storms. The
seawall option also conflicts with many national. state,
and NPS palicies. Moreover. the wall would obscure
much of the lighthouse itself. while continued erosion
would eventually separate the lighthouse from the
maintand and effectively foreclose fulure preservation
options. the report says.

Rebuilding the existing groinfields and providing a
protective underground casing or revetment to prevent
undermining of the lighthouse would take less than a
year and cost from 34.7 to $6.7 million. While it would
protect the lighthouse for 20-30 years (barring a dis-
astrous storm}, the committee said. it would be dif-
ficult, if not impossible, to maintain a protective beach
in front of the lighthouse indefinitely. The revetment
casing would make future relocation difficult and ex-
pensive and aiso conflicts with relevant public polices,
it noted.

The committee considered other options, as well,
but rejected them atter preliminary study showed them
to be even more unsuitable than the seawall or groin-
field options.

Because of the intense public interest in preserving
the lighthouse. a new Park Service document evaluat-
ing these options is scheduled to be released for pub-
lic comment this fall. The alternatives will be {1} mov-
ing the lighthouse to one of several possible sites, (2}
building the seawall and revetment, or (3) a combina-
tion of a smaller revetment and improvements to the
existing groins.

(Wood is a Technical Publications Writer/Editor with
the NPS Southeast Regional Office. Atlanta,
Georgia.)












The NPS Inventory & Monitoring Initiative

A Hierarchial Strategy
By Raymond Herrmann

Units of the National Park System are described by park management and scientists
as diverse, often unigue. and having many individuai resource information require-
ments. The often discussed Inventory and Monitoring (1 & M} initiative is meant not to
answer every individual park resource question. but tc provide a level of management
knowledge Servicewide that will allow for more directed study, protlem analysis, and
proolem sclution.

Today a numbper of persistent and troubling concerns exist at the park level that
require us to develop a hierarchical strategy for obtaining information about processes
important to resource decisions. If we examine the threats identified in the State of
Parks Report 1980 and its 1987 successor. the Natural Rescurces Assessment Action
Program, and then combine this information with a cursory review of programs in parks.
we find a number of bread rescurce management issues that contribute o the structure
of park | & M efforls:

1. life zone or biogeographic changes (viz. grizzly bear in Greater Yeliowstone
Ecosystem)

2. human encroachment (viz. recreation, industrial development. resource exploita-
tion)

3. biogeochemical changes (viz. acid rain, carbon dioxide, the carbon cycle, trace
elements)

4. global climate change. including

a. femperature change (viz. life zone changes. melting snow fields and glaciers)
0. mean sea level change (viz. shoreline erosion)
c. precipitation change - patterns and amounts {viz. flooding, drought)

Within this context, &ll parks. while not having identical information needs. do have
some commenalities. We shouid observe and document those common "elements of
change” for park systems or ecosystems to the degree necessary to interpret and
analyze the cause or causes of change. Inventory of biotic and abiotic elements and
documentation of important ecosystem processes and pertubations (viz. succession,
floods. fires, wind. eanthquakes. volcanoes. species migrations, biogeochemical cycle
changes, etc.) precedes any understanding of how park resources may change. These
required data are highly vaniatle over time and space, primarily because the issues or
questions dniving Servicewide long-term inventory, monitoring and research programs
have differing scales, such as local, regional and global.

Consequently, the complete | & M dala set is difficult to define in advance. 1t is clear
though that not all areas shouid be geo-observatories (or intensive study sites as part of
a global networky, but that ail areas will have a data collection scheme to provide park
management the information needed to understand. interpret, and manage effectively
individual park “natural” resources within a regional and global framework.

The broad objectives articulated in the July 1987 "NPS National Resource Inventory
and Monitoring Initiative,” acknowledge the high level of uncertainty in planned data
collection activities and establish the need for & “minimal”™ working program. Ser-
vicewide | & M of necessity reflects knowledge obtained from & number of additional
programs (viz. UNESCO's Man and Biosphere program, National Science Foundation's
tong Term Ecological Research program, the interagency National Atmospheric Pre-
cipitation Assessment Program), ongoing menitoring and inventcry experiences (both
within and outside NPS}, and knowledge being obtained from a systematic implementa-
tion of the pilot NPS Inventory and Monitoring Program. in theory. this concept of park
| & M might fcliow a 10-step process.

Steps 1-5 lead to completion of an inventory program:

1) identify problems and develcp management objectives;

2) assign priorities:

3) examine existing background data and relevant literature:

4) develop working hypetheses, conceptual medels and an inventory plan; and,

5 complete inventory to establish existing conditiong {must include adequate quality
control and quality assurance).

Steps 6-10 lead to implementation of a monitoring program:

1} select monitoring approach tased upon ecosystem character (determine spatial
and temporal relationships and system variance};

7} select appropriate monitering sites and establish sampling frequency:

8) determine logistical needs;

9} complete and implement the monitaring pregram (including providing for summary
interpretation of results. data quality assurance and quality control. and data manage-
ment and storage); and.

10} revisit periodically, review and evaluate the monitoring program and its relation-
ship to establishad objectives.

The Ecological Imperative

By Terence P. Boyle and Raymond Herrmann

Recent interest within the Naticnal Park Service for a mere comprehensive and
systematic inventory of natural resources and periodic monitoring to determine condi-
tion and to assess any man-induced changes has been manifested in the Natural
Resources Assessment Action Program. Many parks have some resource inventory
and monitoring {I&M) activities, however, many of these same parks are often at a loss
to interpret collected environmental data when confronted with some of the mere
pervasive, complex threats to the integrity of their resources. in the past, many invento-
ries of natural resources have been little more than lists of species and locations of
samples sites: many monitoring efforts have been restricted to those mandated by
human health concerns comprising & loose collection of assorled chemical constitu-
ents, often directed at concerns about water quality.

This articie discuses the integration of management and technical aspects. and
introduces a framewark for conducting resource inventories and subsequent monitor-
ing. Inventory and monitoring in the NPS is a responsibility shared between resource
management and research. Therefore any program conducting environmental
inventory and subsequent monitoring efforts should have certain critical elements that
include: 1) a procedure for eslablishing clear co-responsibilities for resource managers
and research scientists, 2} a congept of the ecological paradigm as a framewaork for the
collection of information and interpretation of data in a resource inventory program. and
3) a rationale for using data generated in monitoring programs.

A primary role of resource managers Is to secure information on threats and identify
the needs for managing natural resources. Resource management needs should be put
info a clear set of management objectives. It is the role of the research scientist to
translate these management objectives into sclentific nypctheses. data collection pro-
cedures, and conclusions. These two activities should be considered parallel and
interacting.

|. The initial step is a clear statement of resource management programmatic con-
cerns by the Park. These concerns may be mandated by iegislation establishing the
Park, come from pervasive threats such as pollution. result from iana-use changes
outside the Park boundaries, or be the consequences of management decisions. It is
imperative that the statement of natural resource management concerns is both explicit
andinclusive because it leads directly to and drives the other steps inthe | & M process.
This statement of concerns should be a joint etfort between rescurce management and
a research scientist. These individual resource management concerns shouid te
arranged by priority to assign available resources.

Il. The second step is the formulation of scientific tasks that are directly predicated
from the resource management concerns in the first step. The set of scientific tasks
should address the prioritized Park natural rescurces concerns, and in certain cases
may alsc address broader issues that incluge long-term issues of regional or national
importance. An explicit framework to implement these scientific tasks is as follows:

A) The scientific tasks should be in the form of explicit sets of testable hypotheses that
address the Park specific and broader NPS resource management concerns.

B) These hypotheses will entail specific data set requirements. The level of effort in
the data collection will be directly related to how the data will be used, i.e. for general

Continued on next page

Two requirements need additional emphasis: data management and data quality.
Large quantities ¢f data are being and will be produced by this program — uniform
scaling and documentation is required. NPS has committed to a Geographic Informa-
tion System. | & M data management is to be compatible and complementary. Detailed
quality assurance and quality control plans, including accuracy and precision esti-
mates, are neeced for existing and future data sels that are to be incorporated into
permanent data files. This wili be a long, faborious process to integrate computing and
anaiytic technologies into both the investigations and data collection aspects of the
| & M process.

Development of site specific | & M pians is an important part of the coordinated
collection of biotic and abiotic elements describing ecosystem processes of importance
to park management. As previcusly stated. ecological processes occur at differing rates
and in differing geographic patterns; scme are thought to be geographically consistent
atglobal or regional levels: while others are known to be tocally site specific. To account
ferthese differences, the NPS | & M program has incorperated a fist of measurements or
data sets relative to known agents of change. The resultant information base about park
resources is propesed lo be available 1o assist resources management in each park
unit.



Invasive Exotic Plants And Their Management

Exotic pest plants. their biclogical and ecological
implications, their social and economic impacts, and
management initiatives for deafing with them are the
subjects of a symposium sfated fer Nov. 2-4, 1988 at
the Marine Sciences Center. University of Miami,
Florida.

Word of the symposium comes from Robert F
Doren, Everglades NP Supervisory Botanist. who will
welcome NPS registration forms mailed to Sym-
posium Regisirar. Exotic Pest Plant Council, Dan
Beard Center, Everglades NP. P.C. Box 279, Home-
stead, FL 33030. Registration fee is $45.

Plenary speakers will be Nathaniel P. Reed, former
Asst. Secretary for Fish, Wildlife and Parks at the
Department of the Interor, and Cr. Peter M. Vitousek
of the Stanford University Department of Biological

Sciences. Dr. Vitousek will address “Biological inva-
sion and ecosystem alterations™ and Reed will speak
on “A last ditch effort”

Speakers at the session on biology and ecology of
invasive exolic piants will be from Florida, California.
Hawau, and New Mexicc. Dominic Dottavio, who will
chair the session on exotic plant management, has
12 papers scheduled that cover the subject in a varisty
of National Parks and from a wide range of strategies.
Ronaid L. Myers, Ta## Timbers Research Station, The
Nature Conservancy. will summarize the conference.

The symposium is being sponsored by the National
Park Service, the Exotic Plant Council, the University
of Miami. Florida’s Division of Forestry, Fairchild Trop-
ical Garden, The Nature Conservancy, and the U.S.
Department cf Agriculture.

Greenhouse Effect
on Biological Diversity
is Conference Theme

Late word received fram NPS Natural Resources
writer-editor Napier Shelton tells of an October 4-6
conference in Washingten, D.C. on “Consequences
of the Greenhouse Effect for Biological Diversity.” con-
vened by World Wildiife Fund — U.S., and six other
spansors, including the National Park Service.

Conference contact is Stacey Roberts, coordinating
for the World Wildlife Fund, 1250 24th St.. N.W.. Wash-
ington, D.C. 20037 Shelton plans to attend the confer-
ence, and will prepare a report for the Winter issue
of Park Science.

knowledge and interpretation vs. for legal defense of resources.

C} Atthis point there will be a comparisen of resources available and costs against the
prioritized list of natural resource concerns addressed. IneHact, this step will determine
what tasks can be dene. Both resource managers and scientific personnel should reach
a consensus on the content of the final scope of work.

D) The data collection should have a Quality Assurance and Quality Control program

Table 1. Comparison of resource management and potential application of Eco-

logical Paradigms in environmental inventories,

| Management inventory Needs

1) Single species population
- fisheries
- wildlfe studies
i.e. artiodactyls
carnivores
- endangered species
- pest species

2} Community
- forest type
- vegetation analysis
- baseline data
- environmental assessment

3) Ecosystem
Stream:watershed

4) Lake/watershed

Ecological Paradigm

Population models
— reproduclion, growth, survival
- Leslie matrix
— structural analysis
- analysis cf limiting factors

- inter-refationships competition,

predation. efc.

Succession model & climax
Structural analysis
- diversity
- dominance
- similarity
- stability
Production
- primary
- secondary
Biogeography
- immigration/extinction
- species equilibrium

River Continuum Concept
— functional group analysis
- carbon transport
- detrital processing
- photosynthesis/respiration
ratio
~ discontinuity
- nutrient loss

Trophic status
- nutrient flux
- nutrient foading
- limiting nutrient
Physical:chemical analysis
- surface area
- hydrological turnover
- depth
Energy fixation & flow

1

in place before sampling takes place. This includes a precise statement of procedures of
how data are 1o be collected. instrumentation used. use of chemicals cr biological
standards, and limits of detection.

E) There should be explicit plans for data storage. preservation. and archiving of
appropriate samples. Considerations should be addressed as to who wilt be using the
data and the time frame in which the data will be used.

F) The data should be subject to quantitative analysis that both establishes a basis for
slatistical parameters and forms a basis for accepting or rejecting the hypotheses
generated by the resource management concerns.

Gj Consideration of the final products in terms of written reports should be given
before the inventory is begun. These products may range from a report written directly
to the Park or the Regional Science Office, articles submitted to the peer reviewed
literature. extensive materials covered ina menograph, or legal depositions and expert
testimony,

This brief article cannot beginto cover inclusively all the technical aspects of invento-
ries. however, these data should represent more than tabulations of data points in time
and space. The NPS Resource Inventory and Monitoring Program must be designed to
integrate the management concerns with a scientificitechnical effort that identifies and
quantifies key components of those resources with some level of ecological under-
standing that will allow Hieth scienthc comprehension and management interpretation.
Here, we would ke to introduce the term ecological paradigm, defined as a specific
model or set of hypotheses encompassing comprehensive characterization of
resources at the population. community. or ecosystem level of organization, There must
be an ecologicat basis to the inventories that can explain changes in measured
attributes of natural rescurces due to natural variability, naturally induced change, and
man-induced change.

Examples of natural resource management cencerns at oifferent levels of biological
organization and some of the technical aspects associated with specific ecological
paragigms are found in Table 1.

Environmental monitoring of important natural resources is an extension of resource
inventories. The same partnership and general procedures integrating management
and scientific personnel in inventories should be developed to pose guestions for
monitoring programs. Resource managers are ultimately responsible for the questions
posed by a monitoring program and final guestions as 1o how the data will be used.
Monitoring, by definition, is limited in magnitude and frequency of data collected.
Resource management shouid be especially aware of the imits and conflicts innerent in
any monitoring program. Two generat opposing slrategies of monitoring are 1) dis-
tinguishing departures from standard conditions. detections of violations of standards.
or 2) establishing changes in conditions or key variables over lime. These two contrast-
ing activities have conflicting data requirements. Where resources are limited the
environmental questions should be elaborated vefere the monitoring program begins.

This outline of technical aspects is not infended to be exhaustive of all possible
aspects of natural resource mnventories or environmental monitoring, nor should a
resource inventory in a Park necessarily include ali of the ftems elaborateo in the lists.
Inventory and monitoring in the National Park System is a relatively new concept and
practice. and one that will vary among parks and evolve with time. These are essential
steps that assign specific roles to resource managers and scientists to help insure
useful knowledge in the managing of Park resources.

Herrman s Hydrogeologist and Boyle is Research Ecologist with the NPS Water
Resources Division, Colorado State University. Fort Collins, CO 80523.









Fifth Triennial Conference on Research in the National Parks and Equivalent
Reserves and Third Triennial Meeting of the George Wright Society

The Fifth Triennial Conference on Research in the
National Parks and Equivalent Reserves and Third
Triennial Meeting of the George Wright Society, will
be held Nov. 14-18, 1968, at the Holiday Inn-Broadway,
181 W. Broadway, Tucson, AZ 85701, in cooperation
with the National Park Service. Friday afternoon. Nov.
18, has been reserved for groups wishing to hold post
conference meetings. Saturday, Nov. 19. has been set
aside for an optional field trip to Organ Pipe Cactus
National Monument {an International Biosphere Re-
serve). Co-sponsors of this years conference and
meeting include: National Parks and Conservation As-
sociation (NPCA), Friends of Pronatura. American
Water Resources Association. and the North Amer-
ican Riparian Council

The George Wright Society is a non-profit. inter-
institutional, educational. and scientific arganization
dedicated to the protection, preservation, and man-
agement of cultural and natural parks and reserves
through research and education. To aid in these goals
the Society publishes the Forum. a quarterly journal
in which members and others may contribute and ex-
change articles. philosophies. and ideas related to
these areas.

This year's conferance will stress the role of natural
sciences. anthropology. social sciences, and histary
in the pratection and enjoyment of natural and cultural
resources in parks and reserves. The theme is “Parks
and Neighbors: Maintaining Diversity Across Political
Boundaries.” Sessions include plenary, mini-sym-
posia, workshop, and poster and will be conducted
by representatives selected from natural and cultural
resource management. sciences and interpretation.
and operations and admirustration. Topics will cover
inventory and monitoring, resource management, in-
terpretation of cultural and natural resources, global
change. parks and adjacent lands, biodiversity. cul-
tural diversity. recreation and saciology. The published
proceedings will cansist anly of plenary session pa-
pers. Abstracts will be required with the submission
of mini-symposia proposals and for contributed pa-
pers for the poster sessions.

A presentation by NPCA Vice President {for Conser-
vation). Destry Jarvis and the NPCA Commission on
Research and Resource Management Policy in the
NP System is one of the featured events. Following
an opan plenary session with NPCA and the Commis-
sion, workshops will provide dialogues on various as-
pects of the Commissian’s findings and their 1988 re-
port. The second afternoon of the conference will in-
clude a field trip to Saguaro National Monument to
examine lozal land use 1ssues and problems facing
park personnel. researchers, and adjacent urban de-
velopers. The 1388 NPS Resource Management
Trainee Class will be attending this years conference
as part of their curnculum. An evening, special em-
phasis, resource management workshop session has
been programmed with speakers Ro Wauer, Virgin
Islands, founder of the Resource Management
Trainee Program and Tom Gavin, Western Region,
who has proposed forming a rescurce management
section of the George Wright Saciety.

Authars of recent books on the National Park Ser-
vice, former NPS Director, George B. Hartzog and Dr.
Aiston Chase will present plenary addresses to con-
ference participants as well as open public sessions
about their books. Regional Chiet Scientists anc all

By Kathy Hiett and R. Roy Johnson

NPS-CPSU Unil Leaders will hold meetings also. in
conjunction with the fail conference.

Participation by agencies and persons outside the
NPS is encouraged. Early registration for attending
the conference is due by Qct. 15, For further conifer-
ence information and registration procedures please
contact either Roy Jahnson or Kathy Hiett ¢/o National

Park Service-CPSU/UA 125 Biological Sciences-
East, University of Arizona, Tucson. AZ 85721, or by
calling (6502} 629-6896 or (602) 621-1174. For Cultural
Resources information. contact: Dr, Melody Webb cio
National Park Service-Southwest Regicnal Office, Old
Santa Fe Trail, PQ. Box 728. Santa Fe. NM 87501 or
phone FTS 476-1787.

Conservation Biology in Hawaii
Gets Initiative Support

NPS scientists Chuck Stone and Lloyd Loope were
among 16 invited participants at the inaugural meeting
on June 1-2 in Honolulu of the Hawaii Conservation
Biology Initiative (HCBI), hosted by The Nature Con-
servancy of Hawaii (TNCH). Initiaticn of this program
was made possible by a $500.000 grant ta TNCH by
the John D. and Catherine T. MacArthur Foundation.
As envisioned by the TNCH propasal fo the MacArthur
Foundation, HCB! will be a project shaped by the
Hawaiian and nternational conservation com-
munities. for which TNCH will serve as a “catalyst.”
Its aim is &l fulfilling an urgent need for promating and
coordinating conservation-related research through-
out Hawalii.

Meeling participants supported the concept of re-
garding the $500.000 MacArthur grant as “seed
money” for a much farger project that will depend on
active participation of many individuals and agencies

involved in Hawalian natural resource conservation.
Initial funding will be usec 1) to begin to develop a
network of research stations to support conservation
biology in the 1slands and 2j to provide seed money
to initiate important research projects. One appointed
committee will investigate how and where to proceed
with the research station network. Another will refine
a process for the program of conservation research
grants, requesting propasals in September and re-
viewing them in January 1589, A third committee will
investigate further the appropriate bureaucratic struc-
ture of HCBI.

Participants were optimistic about possibilities for
cbtaining funding to support greatly expanded re-
search on Hawanan conservation biology. Scientists
within the islands and cn the mainland can be re-
cruited for this work gwen a reasaonable amount of
funding and logistical support.

meetings of interest

1988

October 1113, SAGIS/GRASS USERS CONFERENCE FOR NPS PERSONNEL, at
Shenandoah NP. Contact: Allison Teeter, Shenandoah NP: (707) 998-2243.
November 2-4, EXOTIC PEST PLANTS, THEIR BIOLOGY, ECOLOGY, AND MANAGE-

MENT, at University of Miami, Marine Science Center; Contact, Robert F Doran,

Dan Beard Center, Everglades NP, FO. Box 279, Homestead, FL 33030.
November 10-13, THIRD CHIHUAHUAN DESERT SYMPOSIUM, at Su! Ross University

in Alpine, Tex. Contact: John Bissonnette, professor of wildlife research, Utah State

Univ., Logan, UT 84322-5210.

November 14-18, CONFERENCE ON SCIENCE IN THE PARKS, sponsored by the
George Wright Society in cooperation with the National Park Service and co-chaired
by R. Roy Johnson. Leader of the NPS/CPSU at University of Arizona, Tucson. AZ
85721, (602) 762-6501 and James Judge, Director, Fort Burgwin Research Center,
P.O. Box 300, Ranchos de Taos, NM 87557, (505) 758-8322.

1989

March B8-10, TENTH ANNUAL PARK AND RECREATION ENFORCEMENT AND VIS-
ITOR PROTECTION WORKSHOP, at lilinois Branch State Park. Zion. IL, conducted
by the Texas Agricultural Extension Service, Texas A & M at College Station, TX
77843-2261. Contact Bruce E. Wicks, (409) 845-5418.

March 15-18, LINKING LANDSCAPE STRUCTURE TO ECOSYSTEM PROCESSES,
the Fourth Annual Landscape Ecology symposium, sponsored by the U.S. Re-
gional Assn. of the International Assn. of Landscape Ecology, at Colorado State
Univ., Fort Collins. Contact: Dr. Ingrid C. Burke, Natural Resources Ecology Lab,
Colorado State U, Fort Collins, CO 80523. (303) 491-1620. Novernber 15, 1988 is

the deadline for abstracts.

May 18-20, RESTORATION AND PRESERVATION OF GREAT LAKES COASTAL
ECOSYSTEMS. Sponsored by Indiana Dunes National Lakeshore and dlinois-
Indiana Sea Grant; chaired by Ron Hiebert; at Indiana Dunes NL, 1100 N. Mineral
Springs Rd., Perter, INB 46304; (219) 926-7561.
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regional
highlights

Rocky Mountain Region

Aregicnal Research Catalog containing a listing of all
natural, cultural and sccial science research needs has
been printed and distributed. All regional NPS units
listed specificresearch needs as well as availabée facility
and administrative supportwithin the park. Theidea isto
request “free” help from outside agencies. universities,
and the private secter in resolving park research related
issues. A limited number of copies are avaiiable from Dr,
Robert Schiller {303-969-2652. FTS-327-2652).

A peregrine falcon monitoring workshop was held on
April 18-22 in Grand Junction, Colo. Approximately 50
participants represented NPS units in the Rocky Moun-
tain and the Southwest Regions, as well as BLM, USFS,
FWS. and the States of Coiorado and Utah. Workshop
objectives included a discussion and presentation of
field techniques, discussion of population status, and
specific peregrine falcon projects. The workshep
included supervised fieid work in searching for new
eyries and observing cccupied sites while participating
in annugl field and monitering surveys. The workshop
rmay be repeated at intervais over the next few years.

«

The Rocky Mountain Region is pleased to announce
establishment of a new NPS Cocperative Park Studies
Unitat Colcrado State University. Fort Colling. The direc-
tor will be responsible for the science program for all
NPS units within the state of Colorado An announce-
ment for the position will appear this fall.

From Ciiff Martinka, Chief Scientist at Glacier NP.
comes 4 letter with a handsome brown card: “Thought
you might be interested in our attempt to deveiop and
communicate an organizational philosophy for science.”
The card, actual size 2" x 4", is shown here,

A Science Philosophy

SCIENCE IS PERVASIVE.

PEOPLE ARE FUNDAMENTAL,
COMMUNICATION CREATES VALUE.
EXCELLENCE IS LASTING.

Glacler Hatlonal Park
Augusi 1968

Tennessee CPSU
Gets New Leader

Or. Stephen C. Nodvin has been appointed director of
the Cooperative Park Studies Unit at UTenn, Knoxville.
Nedvin, 35, most recently served as assistant research
professor of ecology in the Dept. of Geological Sci-
ences, U/Maing. Orong, He has worked on studies vary-
ing from the chemistry cf pristine lakes in the High Sierra
of California to the effects of forest disturbance on land
snails in New England. His papers have appeared in
zooicgy, soil science and water resources journals. Of
the proceedings and publications he has written, several
deal with the effects of acid precipitation,

Nodvin earned a bachelors degree in bioiogy at
Emory University in Atlanta, and his PhD in ecclogy ana
evolutionary biology in 1983 at Cornett University, Ithaca.

NY. He served for four years as an assistant research
scientistin the Dept. of Soil and Environmental Sciences
at UrCal. Riverside, and briefly as a research consultant
for Syracuse University. Nodvin replaces Peter S. White,
who transterred to U/NC, Chapel Hill, over a yearand &
half ago.

Midwest Region

Mike Ruggiero, formerly Chief Scientist of the Mid-
west Region, became chief of the Wildlife and Vegeta-
tion Division at NPS headquarters in Washington, D.C.
on August 1. Gary Wilison, Regional Ecologist, will be
acting Chief Scientist until the pasition is filled.

R

As the resuit of a 3-year study of rare species in 19
Midwest Region parks, the Regional Science Office has
initiated the following research projects designed to pro-
vide parks adequate baseline information on the dis-
trioution con biology of selected rare species:

Evaluaticn of piping plover habitat in National Park
Units in the Great Lakes Area: reintroduction of per-
egrine falcons to Isle Royale; distribution. abundance,
and habitat analysis of freshwater mussels of the Saint
Croix and Namekagon. Saint Croix; determination of
cave ground-waler sources in three caves with
endangered bats at Ozark; population ecology and man-
agement recommendations for Lesquereffa filiformis at
Wilson's Creek: mapping and monitoring of populations
of Cirsium pitcheri at Pictured Rocks, Sleeping Bear
Dures, and Indiana Dunes: and popuiation regulationin
Isle Royale wolves.

o

The sociology project crew, consisting of Becki van-
Cleave, Bill Beard. and Brian Daum. has been collecting
frail use data over the past three months on a variety of
trail segments. Day use patterns are being monitored
aleng 7 trails and iocations. Monitering equipment
includes pressure sensitive mat counters buried in the
trail, efectric eye counters, and electric eye-triggered
cameras. Questionnaires are collected at trailheads and
parking lot counts were taken at hourly intervals. A pro-
tocol is being developed for use of remote monitoring
equipment for iong-term, parkwide monitoring of trail
users as part of the farger Inveniory and Menitoring of
Human Rescurces program,

Pacific Northwest

A reprint from Northwest Science (Vol. 61. Na. 4,
1987, 220-225) on “Roosevelt Elk Density in Old-
Growth Forests of Olympic NP” is available from Otym-
pic NP, 600 E. Park Ave., Port Angeles, WA 98362. The
authors, D.B. Houston, B.B. Moorehead, and R.W.
Olson, describe and evaluate two years (1985-86} of
censusing Roosevelt elk from a helicopter in the dense
old-growth forests of Olympic NP.

. +

A mammoth tusk, dated from 10,000 to 40,000 years
ago (give or take a few thousands) was stumbled onby a
denta! technician from Eugene, Ore.. during a Memerial
Day weekend hike along Bridge Creek. 3 miles south of
the Painted Hills Unit of John Bay Fossil Beds National
Monument. Merie Simmons. who spotted the tusk stick-
ing out of the earthen creek bank. called John Day and
contacted Ted Fremd. NPS museum specialist/paleon-
toiogist, who helped stabilize the find.

Fremd notified Archeologist Suzanne Crowley-
Thomas of the Bureau of Land Management, on whose
land the fossil was discovered. NPS had signed in 1987
a cooperative agreement with BLM. under which NP3
provides curatcrial and paleontological services for
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management of fossil resources found on BLM lands
within the John Day basin and BLM provides specimen
cabinets inwhich the finds are kept at park headquarters
in dedicated storage rooms.

The comparatively recent age of the mammath tusk
{thought to belong to a Columbian mammath - some-
what larger than the wooly mammoth} makes it of litlle
interest tc the John Day callection. but Fremd contacted
a Portland State University paleontologist. David Taylor,
wha is planning 1o set up a Nerthwest Museurn of Natu-
ral History, where the tusk might eventually be dis-
played. BLM lands — especially those north of the John
Day Fossil Beds NM's Sheep Rock Unit ~ are rich in
ancient fossils, and the BLM-NPS agreement is facilitat-
ing the handling anc disposition of finds in these areas.

« o w

The 1987 Annual Science Report for the Pacific North-
west region is now available from Ron Hyra, editor.
Pacific NW Region, NPS, 33 King St. Seatle, WA
98104. The 145 page document lists all research that
has faken place in PNR parks. pubiications that have
resulted from this research. and the names and
addresses of investigatars.

Water Resources Division

A workshop on the effects of acid rain and air pollu-
fants to desert park areas was held in Tucson May 16-18,
1988, coordinated by the Water Resources and the Air
Quality Divisions and designed to determine what is and
is not known about the effects of air pollutants on desert
natural anc cultural resources.

The 31 whoattended included representatives from 17
parks and 3 regional offices. Major concerns dealt with
the following: The sizeable but unquantified amount of
dry depasition of sulfur and nitrogen oxides: the virtually
unknown but potentialiy serious effects of czone. sulfur,
and nitrogen oxides and acid rain on desert plants; the
possibility that the ephemeral aquatic habitals found in
desert potholds also are at risk.

Monitering and bioassay experiments 10 determine
the effects of air pellutants on these and cultural
resources were recommended. A proceedings from this
workshop wili be produced through the WASO Office of
Natural Resources.

+ x ow

Jill Baron. a Research Ecologist with the Water
Resources Division at Fort Collins. will be on sabbatical
through July 1989. The sabbatical, arranged through
Colorado State University. s designed to allow Baron to
write @ monograph on the results of an eight-year
research project having to do with effects of acidic atmo-
spheric deposition on the biogeochemical processes of
Loch Vale watershed, an alpine/subalpine drainage in
Rocky Mountain NP.

Southeast Region

In his article “Restoring the Baid Eagle™ (American
Scientist, May-June 1988 issue). NPS Research Biolo-
gist Ted Simons describes the efforts of a cooperative
project involving the Sutton Avian Research Center, the
states of Florida, Georgia, Alabama. Mississippl.
Okiahoma and North Carolina, the University of Florida.
the USFWS and NPS to restore populations of bald
eagles (Haliaeetus leucocephalusy in the southeastern
US. The project is divided into three phases - egg
recycling. captive propagation. and hacking — and seeks
10 establish 90 new nests in the Southeast, accerding to
USFWS's Southeastern States Bald Eagle Recovery
Plan. Gulf Isiands NS, where Simons s stationed. is one
of five hacking sites under the program.

Continued



Regional Highlights, continued

Simans, the Guif Islands, and the southeastern baid
eagle restoration project also are the focus of a full-colar
feature article published in the national Life magazine
{("intothe Alr, Little Baldies!” by Michaet Wallis, May 1988
issue}. Copies of both the American Scientist and Life
articles can be had by writing to Ted Simons, Gulf
Islands National Seashore, 3500 Park Road. Ocean
Springs, MS 39564.

o ¥

In cooperation with the USDA Forest Service's Spruce
Fir Cooperative, GRSM researchers have been involved
in an intensive ongoing study of the effect of atmespheric
poilutants on eastern spruce-fir ecosystems. The 66
permanent vegetation piots established within the park
will provide resource managers with site-specific infor-
mation on the biological health of the park’s 18,000
acres of spruce-fir forests. Plots are in their fifth con-
secutive year of evaluation; annual data on growth, mor-
tality, feliar symphonology, and regeneration success
will be analyzed this fall.

Spruce-fir crews also have been documenting occur-
rence of rare and endangered plant populations indige-
nous to high elevation forests. This information is being
forwarded on to appropriate personnel for inclusion in
the park's new Natural Heritage Data Base.

P Y

To provide “ground truth” for a vegetation type map
made from Landsat Imagery. a crew of six people
sampled vegetation {trees only) at approximately 270
nonpermanently marked points in GRSM, divided
equally among three topographic quadrangles in the
eastern. western, and central portions of the park. The
data will be analyzed (a) to derive vegetation type
names for the 14 types depicted in the satellite imagery,
and (b to describe the species variability within each of
the designated vegetation types.

PR

Scientists and resource managers in the Caribbean
and Western Atlantic are working together on a 3-5 year
project funded primarily by the NPS to establish long-
term assessment programs for coral reefs under NPS
jurisdiction in Florida and the U.S. Virgin Islands as a
basis for more effective management. In April 1988, Dr.
Caroline S. Rogers. Research Scientist for the Virgin
Islands NP. coordinated 2 meeting of 25 scieniists and
managers of marine protected areas o discuss priorities
for long-term monitoring and to recommend appropriate
methods and approaches. It was agreed that long-term
assessment of coral reefs should take place at three
levels: 1) routine gathering of data on basic environmen-
tal parameters such as temperalure. salinty, and tur-
bidity: 2/ tracking of benthic reef organisms with a com-
bination of photographic and transectrquadrat methods
and documentation of fish populations; and 3) experi-
mental research on system components following
detection of change. Recent Caribbean-wide events
have underscored the need for a regional. long-term
approach to ree’ studies. Betler understanding of reef
dynamics will help in differentiating human and natural
causes of disturbance.

o

On Juiy 9-10 the Southeast Region held a workshop to
discuss sea turtle management cbjectives. Participants
{ranging from Natural Resources Management Special-
ists to interpreters) discussed sea turtle biology. nest
protection. research and strandings in the parks. There
are 11 parks in the region that piay a role in the recovery

of sea turtie. The USFWS's sea turtie coordinator from
the southeast participated.

Y

Florida panther research is being expanded t¢ include
Big Cypress in FYB9. Panther research in Everglades is
continuing as planned. This year we radio-coliared one
additional adult female to bring the radio-collared total to
six. Unfortunately, this year. one adult female died of
natural causes and one sub-adult female was hit by a
moter vehicle outside of the park. The physical recovery
of panther #23 is going well and we hope to place her
back into the wild.

x

Stephen Cofer-Shabica, Oceanographer, was trans-
ferred from Biscayne NP to the NPS Cooperative Park
Study Unit at the University of Georgia. Stephen is coor-
dinating a five-year $4.8 million manitaring program at
Cumberland Island NS. The U.S. Navy funded program
is & multi-agency effort required because of the Kings
Bay Naval Station being built adjacent to Cumberland
Island.

FRE Y

From John Peine, Associate SERO Director for Sci-
ence and Natural Resources, come the following high-
lights from Great Smoky (GRSM) Mountaing NP:

The ozone fumigation project. now ending its second
year, is an attempt 1o determine the extent of ozone
pollution and its effects on many of the 1,500 native plant
species found in the park. Scientists at Uplands Field
Research Lab, funded by the NPS Air Quaiity Division.
are werking with Jim Renfrom, tead biological technician
on the project. Ozone injury has been recorded on
nearly 20 species and plans are to collect specimens
and expose them to the four treatments of ozone to
verify the injury as ozone-caused. Species targeted far
testing in1983-90 include Fraser magnolia, black cherry.
sassafras. yellowwood, black locust, basswood, sweet-
gum, sycamore, milkweed, coneflower, biackeyed
Susan, dwarf dandelion, galax. blackberry, huckleberry.
Caly's bentgrass, flame azalea. and clematis.

From Jim Wood. NPS technical publications editor.
comes word that two new Servicewide scientific mono-
graphs are now in press and wili be available for distribu-
tion this Fall:

Scientific Monograph Series No. 18, Visual Prefer-
ences of Travelers Along the Blue Ridge Parkway by
Francis P Noe and William E. Hammitt.

Scientific Monograph Series No. 19. The Forest
Communities of Mount Rainier National Park by Jarry
F. Frankiin. William H. Moir, Mites A. Hemstrom, Sarah E.
Greene and Bradley G. Smith,

Mid-Atlantic Region

The Regior welcomes Chris Anaress asits new Chief
of the Division of Resource Management and Visitor
Prolection. Chris formerly was Chief Ranger at Petrified
Forest NP. We also weicome Gordon Olson to the post of
Resource Management Specialist at Assateague Island
NS and Chuck Barat as Resource Manager at
Petersburg National Battlefield.

* o+ x

Researchers are closely monitoring effects of West
Virginia's efforts to control black flies in the region
around New River Gorge Naticnal River. Over NPS
objections. special legislation initiated by Senator Byrd
of West Virginia approved the spraying of Bti, a bac-
terium, for up 1o 8 years over the New River within park
boundaries. Researchers are evaluating effects of these
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weekly applications on non-target species, secondary
aguatic productivity, and fish growth.

o

An incorrect address was given in the Summer issue
of Park Science for ebtaining the publication “Inventory
and impact Monitoring for River Campsites Within the
Delaware Water Gap NRA” The correct address is Jeff
Marion, Star Route 38, Milford. PA 18337.

Western Region

From Charles Douglas, unit leader of the CPSU at
U/NV-Las Vegas, comes word of five technical reports
now available:

Leary, PJ. 1988. Plant succession after fire, Hunter
Mouniain, Death Valley National Monument if, CPSL/
UNLV No. C34/06, 20 pp

Longshore, K.M. and C.L. Douglas. 1388. Vegetationa!
recovery following burro removal in Death Valley
Nationa! Monument. CPSU/UNLY No. 035/04, 36 pp.

Leary, P.J. 1987. Survey of endangered plants, Joshua
Tree National Monument. CPSU/UNLY 037/01. 26 pp.

Douglas, C.L. and H.D. Hiatt. 1987. Food habits of
burres in Death Valley. CPSUZUNLY 006/46, 25 pp.

Annual Report. 1987,

+

Clifford Smith. Director of the U/Hawaii CPSU, reports
publication by the CPSU of Freshwater Birds by
Winston E. Barko. The History of Endemic Hawaiian
Birds, published as Report #12, is in four parts: 12A.
Hawaiian Gallinule ‘Alae-'ula. 138 pp.: 12B, Kaloa-maoli.
165 pp.; 12C. Hawaiian Coot Alae-ke'oke 0. 206 pp.:
and 120. Hawaiian Stilt Ae'o - Bibliography. 421 pp.

+

Donald Gardner. research scientist at the NPS/CPSU,
Univ. of Hawaii. spent April-August 1988 on temporary
duty at the Dept. of Plant Pathology at NC State Univ..
Raleigh. NC. Gardner is a plant pathologist working on
biocontrol of alien plants in Hawaiian parks.

The noxious brample species most widespread in
Hawaii was infroduced from the southeastern U.S..
where it 1s atacked by a rust fungus disease. Gardner
took cuttings from the Hawaiian population. as well as
those of two endemic Hawailan Rubus species. to North
Carolina. where he evaluated the ability ofthe disease to
attack this matenal. Potential biocontrol agents for
fayatree, orginally from the Azores and Madeira and a
close refative of wax myrtle in the Socutheast and
broomsedge. a bunchgrass alsc native to North Amer-
ica. are being sought. Both fayatree and broomsedge
are aggressive weeds in Hawailan parks.

Interpretive Speclalist Marty Lane and Research Sci-
entist Chuck Stone (Hawan Volcanoes NP) presented
sessions on the park at NPS Criticai Nalural Resources
Issues course at Mather Training Center in May. They
had taugnt the course in 1987 also. but this time they
assisted course director Dave Dahlen with course logis-
tics as well. The course placed special emphasis on
biodiversity. with discussions and case histories of other
resource 1ssues. Store and Lane are presenting ses-
sions on Island Biology at the NP3 Interpretive Con-
ference in San Diego in October.

From Dave Parsons. NPS Research Scientist at
Sequoig-King's Canyon NPs (SEKI). we hear:

"Qur ongoing Cooperative Agreement on Giant
Sequoia Fire History with the Labaratory of Tree Ring

Continued
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A recent issue of BioScience, 38(7), is devoted to
biological diversity conservation and contains an article
by Christine Schonewald-Cox, NPS Research Scientist
at the U/Cal Davis CPSU. She presents a conceptual
model {0 show how many natural reserves have shrunk
in the face of developments. human competition for
resources, and changes in political ideclogies. Exam-
ples from Redwoods NP in California and Organ Pipe
Cactus NM in Arizona suggest that “buffer areas” out-
side reserves are required to maintain the integrity of
natural resources and processes within the reserves.

*
4

Nature can present some really knotty. frustrating,
circular problems.

A beetle not much bigger than a grain of rice is busy
chewing up the trees in a 1.4 million acre area of Oregon
and parts of Washington. The Mountain Pine Beetle
(Dendroctonus monticolaej lives in mountaingus
regions of Wyoming. Montana, Idahc, Nevada, Califor-
nia. Oregon. Washington and British Columbia and
dines primarily on white, lodgepole. and sugar pines.
Last year about 1.6 million acres of lodgepale, pon-
derosa and white pine were killed by the beetle in
Cregon and Washington, according to Iral Ragenovich.

entemology group leader for the PNW region of the
USFS. The current outbreak began about 20 years ago
and is being contained by thinning of dense tree stands
1o slow the beetle’s spread.

The long-term solution involves better management of
lodgepcle pine. white pine. and second growth pon-
derosa pine. The beetles thrive on oid, dense stands of
such trees, so managers need to keep stands thinned.
In the past, forest fires have helped thin iodgepole
stands and keep beetle populations down. Ironicaly,
better forest fire fighting and prevention have helped
preserve the Northwest's second growth stands and
this. in turn, has helped the mountain pine beetle Kill
those same trees and spawn more forest fires.

Steve Woodward of the (Poriland) Oregonian staff put
together this picture of the tree-siayer.

THE MOUNTAIN PINE BEETLE

Mountam Pine Beetls
Dendroctonus monticolae

Dlstribulicn. Mountaimous regions ol Wyaming,
Montana. Idaho, Nevada. Calfigmia, Oregon,
Washingtan and Brtish Columbia

Diet: White. lodgepoie, and sugar pines. Pon- E'

derosa ping when none ol the others are available.
Fl Actual
A size

Preters young iraes and the 1ops ol old frees. A
tree may ba kulled i the space of one year

Habits: Adutis excavale extersive galeries be
twean tha outer bark and sapwood  Eggs are
laid singly in niches on alernate sides af the
gallery, Larvas unnel out at nght anglas from
the rain gallery and pupate for two years in
cells al the end of thmr tunnels. Adulis emege
in groups from June 1o Septembar 9% area of infestation

The Cmagoman

From Oregon's Department of Fish and Wildlife
comes a news release entitled "Peregrine Recovery

Takes Wing.” describing the most successiul summer in
decades for the production of peregrine chicks in the
state. Biologists estimate that at least six nests pro-
duced chicks in 1988 for a possible total of 16 additicnal
new birds.

The Department's expenditure for peregrine recovery
this year amounted to $9,000. spent in conjunction with
$22,000 from other agencies {NPS and USFS) and the
Peregrine Fund. The work dovetails with programs in
neighboring Washington and California.

Al Crater Lake NP, in a complicated scenario involving
natural nesting, death by horned owt, and substitution of
facility-born peregrine chicks into a prairie falcon nest,
two chicks may have “made it” this year. (The story will
be told in detail by Jim Milestone in the Winter issue of
Park Science.) Elsewhere, the birds are being raised in
hatch boxes in Hells Canyon, the lower Columbia River
Gorge, and at a new site near Surnmer Lake in Oregon.

Department spending for the iast seven years of
reintroduction efiorts is near $100,000; all of this money
has come from donations by Oregon state taxpayers to
the Nongame Wildiife Fund on the state tax form.

=.**$

The Second US-USSR Symposium on Air Poliution
Effects on Vegeiation was held in September (1988) at
three locations in the U.S. — Corvallis, Ore., Gatlinburg.
Tenn.. and Raleigh, N.C. At Corvallis. the theme was
dendrochronology as a tool to evaluate temporal pat-
terns of forest change; the first gay fealured format
presentations on analysis of free rings as they are used
in evaiuating changes in forest condition over time (see
p. S this issue for mare on the same subject). The work-
shop next day was devoted to detection of the effects of

Continued on page 18

Regional Highlights, continued

Research at U/AZ has found that Sequoiadendron
giganteum s an excellent recorder of fire scars. We are
in the process of developing an unprecedented several
thousand year fire chronology for several locations
within the sequoia mixed-conifer forest zone of SEK!. in
conjunction with an in-house study of sequcia age struc-
ture In the same locales we expect to unravel an exciting
story of the role of disturbance {both fire and climate) in
determining forest siructure. This work has been funded
by WASO NRPP and WR Natural Science funds in
response to numerous guestions that have been
recently raised regarding the proper role of fire in
sequoia forests. | will report further on this exciling work
in the near future.”

N

Gary M. Fellers and Charles A. Drost presented a
paper entitled “Distribution. density and population sta-
tus of island night lizards on Santa Barbara Isfand, Cal-
ifornia™ &t & symposium on Management of Amphibians.
Reptites. and Small Mammals in North America. Their
research has shown that this Federally-list lizard is nota-
bly abundant in its preferred habitat at Channel Istands
National Park and the lizards are in no danger of becom-
ing extinct. An 82-page report documents these find-
Ings.

*

Paint Reyes National Seashore is in the second year
of a Peregrine hacking program. Three fledglings were
reieased inboth 1987 and 1988 a! a hack siteina remote
area of the park. The project is jointly sponsored by the
National Seashere. Peregrine Fund and the Santa Cruz
Predatory Bird Group.

Alaska Region

Alaska Region heiped sponsor the Aug. 12-14 meet-
ing in Fairbarks of the International Wo# Symposium/
International Union for the Conservaticn of Nature and
Natural Resources (IUCN) Wolf Specialist Group Meet-
ing. The 3-day symposium included a 1-day session on
the status of wolves in countries represented on the
IUCN Wolf Specialist Group; members in attendance
represented ltaly, Israel. Finland, Norway, Sweden,
Spain, Portugal. Mexico, and the U.S. A paper on “Wolf
Managment in Alaska's NPs and Preserves” was given
by Layne G. Adams, ARQ Wildlife Research Biologst;
Thomas J. Meier and John W. Bureh (Denali wolf project
staffl) and L. David Mech (USFWS-Denali wolf project
principal investigator) gave a paper on “Demography
and Food Habits of Wolves in Denali NP&P. Alaska.

ERE

Dale Taylor. ARD Wildiife Research Biologist. and
David Manski. Aniakchak Resource Management Spe-
cialist, took partin a joint NPS/USFWS/AK Dept. of Fish
and Game study of brown bears in Aniaxchak NM&P
and Peninsula Wildlife Refuge. A bear census method is
being developed for use in Aniakchak and Katmat
NP&Ps: 59 brown bears were captured in four days. Is
this a record?

¥

Two new ARO Natural Science Final Reports avaif-
able through Regiona! Chief Scientist Al Lovaas are:
“Effects of All-Terrain Vehicle Use in the Vicinity of Anak-
tuvuk Pass. Gates of the Arctic NP, Alaska: |. Study of
Established, Recovery. and New Trail Segments,” by
Gary M. Ahistrand. Susan E. Cantor, and Charles H.
Racine, and ‘Age Determination of Brooks Camp Cabin
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Ruins, Katmal NP. Alaska” by Gary M. Ahlstrand.

+

Layne Adams, Jenny Zimmerman, Grad Shults, and
Bruce Dale (all members of the AR Natural Resources
staff), with assistance from Denali NP&F staff. success-
fully carried out the Denali caribou calf moriality study.
Of 36 calves radio-collared. about a third were killed by
bear and wolf predation. A maie and female grizzly also
were radic-collared. The female tock several caribou
calves. butthe male was more interested in the breeding
season. A pack of five wolves moved in on a group ¢f 14
caribou cows and 14 calves and took all of the calves.

r o« T

Gary Veguist has accepted a Resource Management
Specialist position in the regional office. He had been
the RMS at Glacier Bay NP&P since 1981. He also has
held assignments at Yellowstone, Everglades, and
Great Smoky Mountains NPs and Death Valley NM.

-

Julie Michaelson has joined the AR Natural
Resources staff as a biologist associated with GIS
efforts. Julie formerly was with the BLM district office in
Anchorage, where she was involved in vegetation.
remote sensing, and GIS related projects.

-

An initiative is being prepared to provide and allocate
staffing for a greatly increasec program of natural and
cuttural resources research. inventory, monitoring, and
management and for subsistence management. Details
will be provided in the Winter issue of Park Science.
according to Dale Taylor. NPS Wiidiife Research Biolo-
gist for the Alaska Region.
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cumulative exogenous disturbances on free ring series.

At Gallinburg, the first day formal presentations were
on bioindication and protected area monitoring; the sec-
ond day workshop was on global climate. "Mechanisms
and Alternative Hypotheses” was the titie of opening day
presentations al Raleigh, with the workshop next day
examining “Linkages — Seedlings, Stands. and Eco-
systems.”

For more information. contact Bev Law or Jeff Brandt,
EPA Lab, 200 SW. 35th, Corvallis, OR 97333; (503}
757-4772 or 4311,

¥
LES

Diversity, a news journal for the plant genetic
resources community {published by Genelic Resources
Communications Systems. Inc., 727 8th 8t.. S.E., Wash-
inglon. D.C. 20003). has published a 20-page summary
of the May 9-11. 1388 Beltsvile Symposium XIIl. on
Biotic Diversity and Germplasm Preservaticn - Global
Imperatives, held at the Beltsville Agricultural Research
Center in Beltsville, Md. While most of the coverage
dealt with germplasm utilization, collection, and data
managemenl, atlention also was given to threatened
habitats. Rodrigo Gamez from the Center for Investiga-
tion of Ceflular and Molecular Biclogy at the University of
Costa Rica. described Central America’s and Mexico'’s
focal position in world history as a center of biotic diver-
sity and the current disruption of ecosystems there as a
result of rapidly growing population. complex poiitical
and socioeconomic pressures, and ignorance of sus-
tainable agricufture and forestry practices. Disap-
pearance of irreplaceable germplasm may well oceur, he
predicted, depending on how successful s the conser-
vation of the wide range of habitats and cultural tradi-
tions typical of the area. "This task,” he said, “will be
attainable only if perceived as a shared responsibility of
Central American. Mexican, and ndustrialized naticns.”

*

**

A female peregrine falcon named Red-Red. born at
Cornell University's peregrine breeding facility in Ithaca,
NY. and released two years ago at Acadia NP in Maine,
made page 420 in Vol. 241 of Science when she gave
birth recently at the NY Hospital-Cornell Medicai Center
- the result of a whirlwind romance with a city slicker
who “literally swept her off her feet” in the Naked City.

The rapter romance was reported because of its part
in the resurgence of the endangered peregrine in the
eastern United States, where 67 known nesting pairs
now compare favorably to the situation 8 years ago.
when no such nesting pairs were known there.

Red-Red chose to nest in the Comell-affiiated Medi-
cai Center in Queens on a ledge between the 24th and
25th floors on the building’s east side, using the nearby
open spaces and water as hunting area for providing her
two babies with ail the pigeons. starlings and sparrows
they need.

News of two new publications comes from the Califor-
nia Native Plant Sociely Conservation and Manage-

gis notes

Software

The Tektronix version of GRASS (for the Opus Sys-
tems processor and the Tektronix 4325 UNIX worksta-
fion} is currently under construction. We expect com-
pletion this summer.

Translators for moving data to and from SAGIS and
AuloCAD are in place. The SAGIS-to-AutoCAD trans-
lator creates AutoCAD .dxf files for polygons, lines,
or points. The AutoCAD-to-SAGIS translator creates
SAGIS mapfiles for AutoCAD polyline, line, or point
data.

A set of DOS programs exist for creating SAGIS
mapfiles from dBASE data. These programs automat-
ically create a properly formatted text file from appro-
priate dBASE fields for input to SAGIS. Once read in
to SAGIS, the data may be repeatedly used with
dBASE for analyses and plots.

Hardware
| have prepared a sample set of requisitions tor
acquiring GIS hardware, including items from the DO
GIS peripherals contracts (Park Science, Winter and
Spring '88). The requisiticns are intended as an aid
in acquiring GIS hardware and are to be used in con-
junction with your NPS-82 (ADP justification).

Staffing
| have prepared & generic position description for
a GIS specialist. it may be useful as a source of ideas
for your own park GIS specialist position.

CADD vs. GIS

| am frequently asked about the differences be-
tween CADD systems and GIS's. To many pecple they
both seem 10 do the same thing {automated mapping),
and CADD software and hardware may seem mare
accessible and easier to get started with. In fact, if all
you want to do is automated mapping, then CADD is
very likely the way to go. If. however, you are interested
in analytical capabilities, such as buffering. proximity
analyses, counting, length determinations. intersec-
tion analyses. modeling, use of satellite data. and so
forth. then GIS is probably the direction to take.

Capabilities aside, the fundamental difference be-
tween CADD and GIS lies in the nature and, particu-
larly. the structure of the data. Because they are de-
sign-criented. CADD systems work with drawings.
Linework and text occur on drawing layers and have
certain intrinsic and associated display characteris-
tics, such as line type {dashed, solid, double, efc.),
color. symbology (gates, rocks, fire, efe.). or fonts. You
access the drawing elements by calling up and com-
bining the layers as you wish to compose a unique

drawing specifically lailored to your particular require-
ments. The data themselves are typically referenced
to a relative coordinate system based upon a digitizing
table or the drawing itself. A wide variety of powerful
display operations. such as zooming, scaling, rotating.
shading, and even 3-D, are possible.

In contrast, GIS's work with discrete spatial objects.
such as peints, lines. potygons, or cells. Each object
is either individuafly accessible or accessible as a
group, such as a group of polygons or cells constitut-
ing a given vegetation type, soils class, or ownership
category. The concept of a “drawing layer” does not
exist, although like objects. such as all vegetation
types, may, merely for convenience of access, be
grouped into one thematic file, such as vegetation.
The dala are typically referenced to a real-world coor-
dinate system, such as UTM or iongAat

Each spatial object relates in a precise way to every
other spatial object: polygons share comman arcs with
neighboring pelygons and have clockwise-ordered
vertices, holes {exclusion areas within polygons) may
be contained within polygons and have counter-
clockwise-ordered vertices, nodes snap, and each ob-
ject has an associated “tag,” or feature name, which
allows it to be accessed and manipulated individually,
Text and display characteristics. such as line color,
shading patterns, symbology, and the like. are not
stored: typically, these are generated on the fly, ie..
whenever output is required, although text may also
be stored for repetitive recall and use. if deswred. The
abillity of GIS's to work with raster (i.e.. cell-type) data
s also an important difference between CADD and
GIS systems: | do not know of any CADD system that
can handle raster data.

GIS’s are particularly well-suited 1o analyzing and
combining different kinds of spatial data. although
they normalty are no slouches at displaying the data,
either. They may not have all the symbotogy, line
styles. and text fonts of CADD systems, but they can
usually produce a pretty decent-looking plot. A GIS is
very likely the system of choice where analysis and
modeiing of spatial data is the predominant require-
ment.

Whichever software system is more suited to your
needs — and you can use both. if you like — one essen-
tial requirement prevails: the ability to move the spatial
data back and forth between the two systems. It is
vital that the data be as universally useful as possible.
50 that tme. expense. and energy are not wasted
constructing a single-purpose data base.

Harvey Fleet, Chief
Digital Cartography, DSC

ment of Rare and Endangered Plants, edited by
Thomas Elias. director of Rancho Santa Ana Botanic
Garden. is somewhat of a minor publishing miracle.
It became available for distribution iess than one year
after the conference at which its collection of papers
were delivered, Its 640 pages include abstracts, bib-
liographies, index and itiustrations and record the
proceedings of the largest conference ever held in
North America to address rare and endangered planis.
ISBN 0-943460-11-5 (clothbound] is $45; ISBN
0-943460-12-3 (softbound) is $24.95.

A new, expanded edition (1988} of Terrestrial Vegefa-
tion of Caiifornia, edited by Michae! G. Barbour and Jack
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Major of U/Cal/Davis has already sold out its first prinl-
ing. and a second printing became available in August
1986 for $57.50 plus tax and shipping {ISBN 0-943460).
This 1.036 pp. illustrated velume is the standard refer-
ence work and nciudes the famous. large-format AW,
Kuchler Vegetahon Map of Caftforniz, fuli coler. showing
distribution of 54 vegetation 2ones.

Both books may be ordered from the CNPS at 909
12th St.. Suite 116, Sacramento, CA 95814, (916)
447-2677.

*
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Continued on page 19
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“Climate changes over the last few centuries have
been accompanied by changes in the fire regime,”
according to James S. Clark, now at the New York State
Museum in Albany. His research, reported in the July 21,
1988 issue of Nature, aimed at establishing the general
retationship between fire and climate, was conducled at
Hasca State Park in Minnesota. There, he measured the
amount of charcoal in lake bottom sediments. where
annual sediment layers made it possible to trace fires to
individuat years and to identify cycles in fire history.

Clark found the forest in the study area burned
roughly once every nine years during the relatively
warm, dry 15th and 16th centuries. The next three cen-
turies constituted what is known as "The Little Ice Age,”
and blazes then occurred less intensely about every 14
years.

R. Monastersky, commenting on the Clark research in
the July 23,1988 Science News, cites the "greenhouse”
warming frend that may currenily be starting and sug-
gests that in the light of what seems to be happening in
that regard. “fires will presumably become more ire-
quent in the future.”

Clark warned that continued fire suppression, coupled
with further climate warming. couid result in fuel buildup
that would give more intense and probably more fre-
quent fires. He mentions the NPS policy of controlled
burns as a counteractive measure to this threat,

Report on Human
Skeletal Remains

Areport on the skeletal remains of approximately ning
Native Americans, found at the site of Fort Vancouver
National Historical site 1n the state of Washington,
describes the gender, age, and pathology of the indi-
viduals, whose demise probably dates back 200 years.

M. Ann Bennett, professor of anthropclogy at Portland
State University, prepared the 63-page report. It pro-
vides a permanent record of descriptive data on the
remains and can be used as a basis for eventuai return
of the remains to the appropriate Native American
authority for reburial. The bones were uncovered six
years ago when a new highway was being constructed
adjaceri to the Fort Vancouver site. Evidence seems o
indicate a Chinook triba! connection, according to Kent
Bush, Regiona Curator for the Pacific Northwest Region
of the National Park Service.

A limited number of the reports are available from
Bush at PNRO, 83 S. King Street. Suite 212, Seatlle, WA
28104.

Global Climate Change, DOI, and the NPS

Global warming and refated climate changes due
to the “greenhouse effect” are expected 1o have a
major impact on the earth’s life within the next century.
This has prompted Congress to introduce legislation
to study and ameliorate the situation and the Depart-
ment of the Interior {DOI) to begin studying possible
effects on its bureaus and the policy options. The
National Park Service. which stands to be affected as
greatly as any DOl agency, is beginning to engage
the subject through the Departmental Working Group
on Climate Change and through conferences.

Scientists studying the effects of greenhouse
gases, including carbon dioxide (CO.). methane
{CH,), nitrous oxide (N,q), and several chlorofluore-
carnons (CFCs), have tried to predict how quickly and
to what extent atmospheric temperatures may rise. In
1979. the Nationai Academy of Sciences concluded
that a doubling of CO, would lead fo an increase of
1.5 to 4.5°C (3 10 8°F) in average annual global air
temperatures. Since then. other researchers have
concluded that an increase of all greenhouse gases
equivalent to CO, doubling is likely to occur as early
as the 2030s, with commensurate giobal warming lag-
ging by several decades. Under such a scenario. tem-
peratures would rise higher than the planet has experi-
enced in the past 100,000 years, at a rate many times
faster than occurred in the past. This would put unpre-
cedented pressure on many species to migrate or be
wiped out.

Though scientific consensus seems to have been
reached on global warming. there is much more un-
cerfainty about regicnal changes in temperature and
associated changes in precipitation. The prevailing
view is thal warming will be refatively greater toward
polar regions. Global climate models indicate that, on
the average, precipitation should increase, though
they disagree on magnitudes and regional variation,

In response to the Giobal Climate Protection Act of
1987, the EPA is preparing a report to Congress on
the impacts of global warming in the United States.
The report will analyze some issues on a nationwide
basis, but the tocus will be on regional effects. with
case studies in California, the Great Lakes, the South-
east, and the southern Great Plains, The Southeast
studies will include potential effects of water quantity
changes and sea ievel rise on Lake Okeechobee and
the Everglades ecosystem. EPA cautions that the pre-
sent reliability of regionai climate models allows onty
gualitative statements about regional effects, under a
range of climate scenarios. The report is expected to
be completed early in 1389.

The Department of the interior has established a
Working Group on Climate Change to coordinate In-
terior’s involvement in climate change research and
policy. This will include reviewing EPAS report to Con-
gress as it relates to DOl responsibilities and bureaus.
Biit Gregg, MAB Coordinator, is the NPS representa-
tive in the Working Group, which is chaired by Martin
Smith, Deputy Assistant Secretary/Director. Office of
Policy Analysis. Possible effects of global warming on
DOI bureaus are being discussed and studied to es-
1ablish a basis for policy formulation.

Several aspects of the issue that will affect the Park
Service have been identified. One is sea level rise.
Global warming may cause thermal expansion of the
oceans and melting of the polar ice caps. The resulting
rise in sea level would cause soil saturation, inunda-
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tion, and increased erosion at shorefine areas such
as Cape Hatteras NS and Channel Islands NP
Habitats would be affected and structures could be
destroyed.

Changes in temperature, precipitation, and water
availability would affect environments in all NPS
areas. These changes could be infolerable to sorme
species, forcing them to migrate if surrounding envi-
ronments were favorabte. Otherwise, they could be-
come locally extirpated. Such ehanges also could af-
fect the preservation of historic structures and land-
scapes.

Global warming couid cause a change in the aes-
thetics of nationa! parks: e.g., less or more snow on
the mountains; changes in river flow; changes in the
appearance of forests and other vegetation because
of different species composition.

Recreation on natural lakes or reservoirs in park
areas might be affected by changes in water level and
seasonal variation.

Climate change might lead to significant changes
in visitation patterns and recreational use of parks.

A number of policy questions have been posed. In
view of potentiai widespread habitat changes due to
human effects on the a!mosphere, how should the
NPS policy of minimal intervention be applied? Should
the NPS try to assist in ecosystem or species migra-
tion where fand use patterns make migration difficult?
Should the NPS modity its general management plans
and philosophies to deal with climate change? Should
land purchases be made on or near the seashore?
Should more or less investment be made in erosion
controi? Could the NPS contribute to a policy of af-
forestation/reforestation to increase removal of CO,
from the aimosphere, and if so, how?

While the Department and NPS wrestle with such
questions, Congress is considering further Jegisiation.
Senator Wirth of Colorade has introduced a wide-
ranging bill that calls for studies by many government
entities. Including DOV, to find ways to deaf with and
adapt to climate change. among them alternative
energy use and protection of tropical forests. A bill by
Senator Stafford of Vermont focuses on reduction of
CO, emissions. And legisiation introduced by Senator
Hollings of South Carofina would amend the National
Science and Technology Policy, Organization, and
Priorities Act of 1976 to, among other things, develop
a national plan to improve scientific understanding of
the earth system and the effect of changes on climate
and human well-being.

Global warming is suddenly a hot topic for confer-
ences as well. The NPS s invalved in at least two this
fall. One is on Consequences of the Greenhouse Ef-
fect for Biological Diversity, convened by the World
Wildiite Fund-U.8. in Washington, D.C. October 4-6.
The seven sponsors include NPS. And at the George
Wright Society-NPS research conference in Novem-
ber at Tucson. a minisymposium will address global
change. Paul Risser and Francis Bretherton of the
National Academy of Sciences Global Change Com-
mittee will describe the status of this issue, and two
NPS speakers will comment on potentiai impacts of
global warming on parks.

Thete is little doubt now that discussion and action
on global climate change will be high on the Park
Service, national, and international agendas for afong
time to come.

Napier Shelton
NPS Washington Office



Is RT and E Species Management
Itself a ‘Threatened’ Candidate?

By Jeff Marion and John Karish

The Endangered Species Act of 1973 directs all Federal agencigs 1o "seek lo conserve endangered species
and threatened species . . . In accordance, NPS “Management Policies " states fhat “The Service will identify all
threatened and endangered species within park boundaries and their critical habiat requirements . . . Plant and
animal species considered lo be rare or unique fo a park shalf be identified also and their distribution within the
park mapped. Management actions for their protection and perpetuation shail be incorporated imfo the natural
resowrces management plan.” The latest revision of these policies further defines threatened and endangered
species to include not only federally fisted species, but also federal candidate species and state and locally hsted
threatened, endangered, rare, declining, sensitive, or candidate species that are native fo and present in the parks

These policy direclives raise the question "Are we
doing our job?" Clearly. we must begin with com-
prehensive surveys of all the rare, threatened and
endangered {R. T&E} species within park boundaries.
A recent survey of park managers, conducted by
Frances Kennedy for the National Parks and Conser-
vation Association (NPCA), suggests that many parks
have not completed R. T&E surveys and therefore
lack information essential to the management of these
species and their critical habitats. In Volume 7 of the
recent NPCA plan for the NP System {lavesting in
Park Futures: A Blueprint for Tomorrow), it is recom-
mended that an additional $10 million in appropria-
tions be sought 10 research and compile a standard-
ized, Servicewide inventory of all listed species.

In this paper we share what we consider to be an
effective approach to inventorying R, T&E species
and managing R, T&E information. Such surveys re-
quire specialized expertise often iacking in many
parks and regions. In the Mid-Atlantic Region these
surveys have been accomplished through cooperative
agreements with the State Natural Heritage Programs
{SNHFPs). The organization. gozls. and capabilities of
The Nature Conservancy ‘State Natural Heritage Pro-
grams are covered in the accompanying article by
Robert Chipley.

Managing Rare, Threatened and
Endangered Species Data

Comprehensive and up-to-date R, T&E information
is essential to park managers if they are to provide
the protection these species require. The information
must be accessible at the park level for consideration
in park planning and operationai activilies. Several
information management approaches available to
parks are described below.

The Threatened. Endangered. and Exotic (TEX)
species medute in NPS COMMON row contains gen-
eral information on most federally listed threatened
and endangered species occurring in NPS units and
is accessible to all parks by computer modem. How-
ever. this database does not include federal candidate
or state listed species, or detailed species- and park-
specific information. such as the locations. size. and
status of populations.

As descrbed in the Park Science Computer
Corner. Summer 1487, a dBASE Il database modeled
after the TEX module was to be developed so that
individual parks could manage R, T&E data on micro-
computers. allowing parks the ability to input addi-
tional information as necessary. It is uncertan at this
time when or if such a database will be developed.
Parks may choose 1o develop their own R, T&E
databases.

The U.S. Fish and Wildlife Service has compiled a
body ot information on all federally listed species in

a dalabase knawn as ESIS (refer to Park Science
Computer Corner, Summer 1987}.

Information requests to USFWS must identify the
counties in which the park is located.

The Natural Heritage Program databases described
in the accompanying article are the oldest. most com-
prehensive (includes all federal and state R, TAE
species), and most complete (in terms of parameters)
of any in existence. The databases inciude detailed
location and habitat information, as well as the charac-
teristics, numbers, condition, and status of each efe-
ment occurrence. As field surveys and herbaria/
museum searches are conducted, species occur-
rences are routinely mapped and input 1o the
database ... a valuable source of information for
parks.

By contacling the appropriate State Natural Heri-
lage Program. a park can establish a protocol for ob-
taining the latest available information on R. T&E
species occurrences within park boundaries. The first
request for available infermation from a SNHP should
be accompanied by a map showing current park boun-
daries and major inholdings. SNHP's first record rare
species locations on USGS 7'z topo maps and then
enter various parameters, including land ownership.
from the map into the database. Thus it is essential
that the SNHP has park boundaries accurately de-
lineated on their maps: otherwise species occur-
rences on park lands may not be recorded as such
in the dalabase. Mapped and computer database in-
formation on park R, T&E species, such as rankings
and population data, can then be requested. This in-
formation will be most complete if the R, T&E field
survey and record search has been conducted for the
park by the SNHP.

Parks with large numbers of R, T&E species, or
groups of parks, may wish to consider an even cioser
involvement with The Nature Conservancy (TNC).
The NPS Southeast Regional Office recently entered
into a Cooperative Agreement with TNC to open a
SNHP data center at Great Smoky Mountains NP.
Data from the Tennessee, North Carolina, and Ten-
nessee Valley Authority SNMPs has been down-
loaded into the park’s data center for ready access by
park resource managers and scientists. A second
SNHF is being planned to serve several of the South
Florida park units. Park resource managers may con-
sider cooperative monitoring efforts with SNHFP per-
sonnel. SNHP staff have standardized procedures
and forms for monitoring and can serve as a resource
in cooperative efforts or in training NPS staff for
monitoring. SNHP staff also are available for review
and consultation in park planning and construction
work.
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Rare, Threatened and
Endangered Species Surveys

The first R. T&E surveys in the Mid-Atlantic Region
began in 1985 with the SNHPs of Pennsyivania, New
Jersey and New York for Delaware Water Gap NRA
and the Upper Delaware Scenic and Recreational
River. Surveys start with a Request For Proposal
(RFP) describing the survey cbjectives, work to be
accomplished, and products. The cooperalor re-
sponds with a proposal addressing the RFP and out-
[ining a budget. In the Mic-Aflantic Region. depending
on avallabie funding. surveys have been conducted
on both an individua! park and statewide basis. We
have found that both the contracting and survey work
(searching the literature and herbaria records, for
exampie) are more efficiently carmed cut when all
parks in a state are done concurrently.

The objectives included in cur most recent RFP are
1o: (1) identify records. occurrences. and status of
plant and animal species and vegetative communities
listed by state and federal agencies as rare. threat-
ened, or endangered within. adjacent to, or potentially
occurnng in the specified park(s); (2) field survey and
verify iocations of recorded occurrences; (3 field sur-
vey potential habitat locations for new occurrences of
rare species or communities hikely 1o be present; and
{4) record and map all histerical and extant rare
species and community locations according to stan-
dard SNHP methods and procedures.

Survey work begins with the SNHP obtaining maps
showing current park boundaries and all major inhold-
ings. Cooperators identify and search all appropriate
herbania, museums, collections, and scientific litera-
ture for records of R. T&E occurrences within or adja-
centtothe park. Field surveys are conducted to inven-
tory and verify recorded occurrences and 1o gather
information on site locations, population numbers and
condition. habitat and site requirements. degree of
endangerment. known or suspected threats. manage-
ment recommendations and other items on standard
Heritage Program forms. maps and databases.

A report 1s prepared describing the project’s study
methods. accomplishments. findings and recommen-
dations. Information from the record and field
searches is then summarized for each historically re-
corded and extant species and community in the park
and for those elements adjacent to the park thal may
potentially occur in the park. This includes the species’
or community’s locations and distribution. habitat re-
quirements and restrictions. federal and state listing
o rarity status. and rarity within the park: the signifi-
cance of the park’s population in relation to its state
{and, if possible, national) distribution or range: the
degree of endangerment and known or suspected
threats: and recommendations for monitoring. protec-
tion and management actions and procedures.

The park{s} also are provided with maps locating
all critical areas in and adjacent to the park, SNHP
field survey forms, element abstracts and state and
giobal ranking forms. and summaries of Herilage ele-
ment occurrence records.

Finally. Heritage personnel are asked to accompany
a park Resource Management staff member to each
existing and important historical field location to iden-
tify visually the location and species or community of
interest. Photographs of rare species located during
the field surveys also are required to aid in future
identification and for use by Park Interpretive pro-
grams.

Marion is a Regional Research Biologist: Karish is
North Atiantic Regional Chief Scienhst,






Heritage Program

Continued from page 21

corporates all the information from the specimen 1abel
sheet plus everything of relevance we discover sub-
sequently — ownership of the land, results of field sur-
veys to the site, population size and trends, etc. For
each point, we also plot and mark the location onto
our base maps - an entire set of the 7.5-minute fopo-
graphic quad maps of the state. Each program scien-
tist starts at the top of the list as determined by the
ranking system - information on G151-ranked ele-
ments is gathered first. and gracually works down
until all eiements are represented by occurrences.
Once secondary information has been incorporated.
we begin field surveys. again concentrating on the
rarest and most endangered elemeants on our lists,

We also accumulate information on “managed
areas” - those owned and managed by conservation
groups such as TNC, by federal agencies such as the
Park Service, the Forest Service, Fish and Wildlife,
Bureau of Land Management, Department of De-
fense, etc. and by state agencies such as state parks
and forests. The boundaries of these managed areas
also are plotted onto the base maps. Managed areas
can function as important refugia for occurrences of
rare and endangered elements

At the ena of the first two years, with processed
accurrences numbering in the thousands. a picture of
diversity in the state begins to emerge. We now have
enough data to figure out which elements are very
rare. and which are inadequately protected on man-
aged areas — or not represented at all. We can also
determine which sites in private ownership. if pro-
tected, would do most towards preserving the state’s
natural diversity. It is this list of priority sites that be-
comes the protection agenda for each state TNC
office.

The Conservancy is cnly one of the many users of
State Natural Heritage Programs. Both state and fed-
eral agencies have recognized that site-related cata
on this extensive an array of significant {axa just aren't
available elsewhere. State highway departments have
used the data to review proposed highway routes and
to choose among the alternatives; utility companies
have done likewise for power line corridors. Land
managing agencies routinely consult the programs for
input into management plans, Because we can easily
determine from our databases how many occurrences
exist for a given species, we have conducted many
status reviews for taxa proposed as endangered or
threatened and prepared a number of recovery plans.

Ali these programs. whether transterred or still on
contract, form the State Natural Heritage Program
Network. The result i1s easy exchange of information
and steady improvement In methodology. We are
about 10 add a new software package - the Biological
and Conservation Data System. which will expand
and make more efficient our data-managing
capabilities, while tying more closely the protection
efforts of TNC state offices 1o Heritage databases.

The program 15 a two-way street. with bengfits in
this case accruing Bath to the Park Service and to the
Heritage Programs, Such programs not onty give NPS
a proven system for managing its own element-related
data, but also link NPS with the existing and expand-
ing support system of other Heritage programs.

Chipley is director of The Nalure Conservancys
Heritage Field operations.

IPM Notes

WASO Uses Databases

To Keep Parks Posted
On Label Changes

By Christine Cassidy

Since 1980, the National Park Service has had a
commitment fo Integrated Pest Management ({IPM).
From the startit has been the NPS goal to use the most
environmentally acceptable pesticioe available whenr
one is needed. The Washington Cffice is responsible for
keeping the parks and the regions informed of the [atest
laws, regulations, and [PM techniques. This office also
reviews pesticide use reguests and recommends the
most environmentally acceptable pesticides for a partic-
ular project.

To assist with managemenl of this program, we devei-
oped the Pesticide Use Tracking System (PUTS) in
1983, using dBase Ill on an IBM personal computer.
Stored in this database is pertinent information taken
from the pesticide use proposals {10-21A forms) and the
yearly pesficide use logs that the individual parks sub-
mit. With information from this database, we have
tracked pesticiae use trenas in the Service by pesticide

type, active ingredient, management zone, and other
topics

Last fall, an opportunity to test the capabilities of
PUTS and the NPS's COMMOCN database occurred
The Environmental Protection Agency proposed adding
language to pesticide labels to protect threatened and
endangered (T&E} species. This faber change would
affect NPS pest management in some parks where cer-
tain pesticides are proposed for use on rarge, forestry,
larval mosquito breeding. or agricultural sites. called
cluster groups by the EPA (See Tables 1and 2). In such
cases the parks either must contact the U.S. Fish and
Wildlife Service (FWS) or the state fish and wildlte
agency or it must consult range maps produced oy either
the FWS or state fish and wildiife service before certain
chemicals can be used. if tne FWS, state fish and wila-
life agency. or the range maps indicate that the site
where the proposed pesticioe 1s intended 1o be usedis I
therange of a T&E species. the park must select anather
pesticide. As part of our responsibility 1o keep the
regions anad parks informed of label changes. we had to
find a way 10 notify regions and parks that could be
affected by these proposed label changes.

Inthe past, we would have hao to search through the
approximately 1,200 10-21As that are submittec each
year and to have the parxs ano regions search their files.
This task would have taken literally months to compiete,

Ingredients:”

Methoprene
Methoxychlor

Rock Creek Park
Florida (Jacksonville. Florida. 904-791-2580)

Georgia {Jacksonville, Florida. 904-791-2580:
Catoosa

Table 1. An Example of Part of a Cluster Group Where Proposed Use of a Specitic Pesticide in
Specific States and Counties Requires Contacling the FWS or State Fish and Wildlife Agency.

Endangered Species Labeling for Mosquito Larvicides Containing Gne or More of the Following Active

Pyrethring

Contact FWS Field Offices at the following numbers:
District of Columbiza {Annapolis, MD. 301-269-5448,

Broward. Dade. Glades. Ckaloosa. Paim Beach. and Watton

“United States Environmental Protection Agency. Washington. DC 20460, PR Notice 87-4 Notice o
Manutacturers. Formulators and Registrants of Pesticiges. May 1. 1987,

Active ingredients.’

Ammonium Sulfamate
Atrazine

Clopyralid

24-D

2.4-D (salls and esters)
2.4-DP

Dicamba

Dimethylamine Dicamba
Hexazinons

Minnesota

Cottonwood. Goodhue. Jackson and Renville

Missouri

Christian. Dade and Greene
Nebraska

Cherry, Garden, and Hooker

Table 2. An Example of Part of a Cluster Group Where Proposed Use of a Pesticide in Specific
States and Counties Requires Consultation with T&E Species Range Maps.

Endangered Species Labeling for Range and Pastureland Uses Containing Cne or More of the Foilowing

MCPA. acic

MCPA {salts and amines;
Picloram

Potassium Picioram
Sodium Dicamba
Tebuthiuron

Triethylene Picloram
Triethylene Picloram

“United States Environmentat Protection Agency, Washington. DC 20460, PR Notice 87-5 Notice fo
Manufacturers. Formulators and Registrants of Pesticides, May 1, 1987.
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but with the aid of PUTS and COMMON this task took a
fittle over two weeks to complete and required only one
person,

To carry out this task. we searched the two most
recent years of PUTS data, 1986 and 1987, for the pesti-
cides listed In the four cluster groups and generated a list
of NPS projects that had used pesticides listed in the
individual cluster groups. The cluster groups, in addition
to listing the pesticides that could affect T&E species.
also list the states and counties where use of these
chemicals could affect TAE species. Cur next step,
therefore, was to use COMMON to generate a list of all
the parks by state and county. The list of projects using

affected pesticides then was compared against the
park, state, and county list generated by COMMON and
against the pesticide, state and county list for each
cluster group. This comparison resulted in a fist of parks
which. during 1986 and 1887, used chemicals listed in
the cluster group developed by EPA (See Table 3).
Should the EPA labeling proposal be adopted, if these
parks propose 10 use these pesticides, they would have
lo contact the FWS, or the state fish and wildiife agency.
orconsult T&E species range maps. For example. Great
Smoky Mountains NP which used glyphosate in Hay-
wood County, NC, would have to contact the USFWS
before using that chemical in the future.

Labeling Program (12/14/87)

Region Park

MW Wilson's Creek NB 2.4-D

MW Wilson's Greek NB Ammonium
Sulfamate

PN Nez Perce NHP 24-D

PN Nez Perce NHP MCPA

RM  Curecanti NRA 24-D

RM  Pipe Spring NM Ammonium
Sulfamate

SE  Stones River NB Ammonium
Sultamate

SW White Sands NM Picloram:2 4-D

WE  Hawaii Volcanoes NP Picloram:2 4-D

Table 3. Pesticide Use Projects Which May Be Affected By The EPA Endangered Species Pesticide

EPA Cluster Group - Range

Active Ingredients State Counties Affected

EPA Cluster Group ~ Agricultura!

SE  Natchez Trace Atrazine AL Coloert, Lauderdale 87-011/87-024
PKWY
MS  Clairborne, Hinds.
llawamba
TN Hickman. Lawrence,
Maury, Wayne
Methomyl AL Colbert, Lauderdale 87-018
MS  Hawamba
TN Hickman, Maury. Wayne
Parathion AL Colbert, Lauderdale 87-016/87-017
MS  itawamba
TN Hickman, Maury, Wayne
Trifluralin AL Lauderdale 87-014
MS  liawamba
TN Hickman, Maury, Wayne
SE  Shiloh NMP Carbaryl TN Hardin 86-013/86-014
86-018
Fenvalerate TN Hardin 87-012
Malathion TN Hardin 86-011
EPA Cluster Group - Forestry
MA  Colonial NHP Glyphosate VA James City 87-013
MA  Fredericksburg and  Ammonium VA Caroline 87-001
Spotsylvania NMP Suffamate
RM  Canyonlands NP Glyphosate UT  Wayne 87-004
RM  Rocky Mountain NP Carbaryl CO  Boulder 86-001/87-004
SE  Andersonvile NHS  Glyphosate GA  Sumpter 86-004/87-004
SE  Blue Ricge PKWY Glyphosate NG Avery, Burke, Mitchell,  86-002/86-004
Haywood, Henderson
SE  Chickamauga and Glyphosate GA  Walker 87-001/87-003
Chattanocga NMP
SE  Greal Smoky Ammonium NC  Haywoaod 87-001
Mountaing NP Sulfamate
SE  Great Smoky Glyphosate NC  Haywood 86-006/86-011
Mountains NP 87-018:87-022
SE  Russeli Cave NM Glyphosate AL Jacksen 86-001/87-001
EPA Cluster Group ~ Mosquito Larvae
SE  Everglades NP Methoprene FL  Dade 86-008

Park
Project Numbers

87-011/87-015

MO Christian, Greene

MO  Christian, Greene 86-003

D ldaho 87-001

D ldaho 87-004

CO  Montrose 86-002

AZ Mghave 86-002/87-002

TN Rutherford 86-004

NM  Dona Ana, Otero 86-001

Hi Hawaii 86-024/86-033
86-035/86-038
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Results from our search of the 1986 and 1987 pesti-
cide use data indicate that 7 regions and 19 parks might
be affected by the proposed label change. Specificaily,
in the range cluster group 6 regions and 7 parks are
affected. in the agricultural cluster group 1 region and 2
parks are affected, in the forestry cluster group 3 regions
and 9 parks are affected. in the mosquito larvicide clus-
ter group only 1 park is affected.

The EPAs endangered species labeling program was
originally scheduled to become effective in February.
1988, but implementation has been delayed until after
Sept. 15, 1988. EPA plans to start enforcing the labe!
requirements during the 1989 growing season. Imple-
mentation has been delayed because, for some parts of
this program, additicnal cevelopment and more com-
rents from the public, other government agencies. and
the states are needed. However, because we do not
anticipate that these refinements will significantly alter
the results shown in Table 3. we are developing NPS
guidance recommendations to respond to the proposed
label changes,

This project is ane example of the many ways in which
the Washington office can use PUTS and COMMON to
keep the parks and regions informed of changes in [PM
and pesticide use practices. Eventually. the EPA plans to
have a total of 12 cluster groups in the T&E species
labeling program. and we expect fo be able to use COM-
MCN and PUTS to inform the potentially affected parks
and regions of the additional pesticide use constraints
as each new cluster group is introduced by the EPA.

Cassidy was a Biofogica! Technician in the Wildlife
and Vegetation Division, NPS, WASO; she is now a
Pesticide Inspector for the District of Columbia.

In the Next Issue:

Several articles that may be of immediate interest
to centain parts of the National Park System for
reasons of space had o be held over for the Winter
issue of Park Science. In the interest of timeliness
and with the thought that some of our readers may
want to contact the authors before the January 1989
appearance of the Winter issue, here are the authors
and their subjects:

Nancy Hoefs, a biologist with Colorado State Uni-
versity and a cooperator with the NPS Water Re-
sources Division at Fort Collins, Colo., describes an
index of biotic integrity that is proving useful as an
ecological evaluation tool for aquatic resource inven-
tories; A.C. Medeiros, Lloyd Loope. and H.F. James
discuss the ancient birc bomes discovered In two
caves of the Kipahulu Valley in Haleakala NP, plus
“exciting finds” of living cave-adapted organisms that
include what may be a sole species of carabid beetle:
Leslie Dubuc and Ray Owen, Jr., both of the University
of Marine Wildlife Department, William Krohn of the
USFWS, and Carsoll Schell, Resource Management
Chief at Acadia NP, document an unusuat refationship
at Acadia among ofters, fire. and the ocean; Bob
Stottlemyer and K. McLoone ook at Denali NP and
Preserve for geomorphology and vegetation as deter-
minants of surface water chemistry; and Jeff Marion
reviews Soft Paths. how to enjoy the wilderness with-
out harming i, by Bruce Hamplon and David Cole.
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