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TOWARDS A FUTURE
FOR NATIONAL PARK SERVICE RESEARCH:
THE 1986 CONFERENCE ON SCIENCE IN
THE NATIONAL PARKS

Raymond Herrmann!

THE CONFERENCE

The 1986 Conference on Science in the National Parks was the fourth in a
series conducted by the United States National Park Service (NPS) and the George
Wright Society to discuss the role science should play in supporting the
understanding, management and preservation of park resources. The dialogue
focused upon the special relationship between research and management necessary
to integrate appropriate technical information into National Park Service decision
making processes. The Conference highlighted the active regional science programs
and displayed the results of many effective research and resources management
projects.

The Conference provided the catalyst for productive discussion of the role of
research in the National Park Service and it provided the opportunity for important
discussions - too long delayed - about science issues. In some areas we have gained
substantial knowledge, and must now learn how to apply it to innovative problem
solving. In other areas, we remain ignorant and require directed research.

Many persons contributed their expertise and ideas to the Conference. There
were over 400 attendees who gave approximately 325 poster presentations in 28
symposia. There were two plenary research panel discussions on the role of research
and 12 plenary presentations on topics of importance to NPS researchers and
resource managers. The Conference was attended by the NPS directorate, as well as
superintendents, researchers (natural, cultural, and social sciences), resource
managers, and interpreters. Representatives of universities and other agencies, park
personnel of six foreign countries, and the public also participated.

Discussions ranged far and wide covering research roles; the future of
research, new areas of research; newly developed applications; the nature of a
science-based organization; research networks; information transfer and
communication of research results; natural, social, and cultural sciences cooperation
in research planning; new solutions to old problems and old solutions to new
problems; new concepts; and research results now available. The participants
exchanged information on ongoing research, new methods, new concepts and new
ways of accomplishing the NPS mission. The participants were also able to establish
communication networks to aid future cooperation and reduce redundancy.

The philosophical basis for past thinking about NPS research influenced the
goals of this Conference. It was once presumed that under pristine conditions, an
area might be left completely alone. But today we recognize some degree of
protective management is required. The preservation of natural resources requires

INational Park Service, Colorado State University, Ft. Collins, Colorado 80302.
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active engagement with dynamic, not static, resources. The problems currently faced
by the NPS include the results of rapid technological progress and resource
development. Numerous conflicts concerning management of park resources can be
cited. A few of the most commonly recognized are: destructive pollution effects;
insularity, and the associated loss of species and their habitats; human/resource
conflicts, including recreation and development both inside and at park boundaries;
and, global climatic change (viz. warming and sea level rise). Taken together these
concerns dictate a directed, aggressive program of research to ascertain the
parameters of the problem, the feasibility of management practices, the appropriate
management tools, the appropriate degree of management control, and the proper
timing for management actions.

Resource studies often yield less-than-certain prescriptions and complicate
work for park managers. Nevertheless, we must acknowledge uncertainties, and
employ state of the art techniques and knowledge to support reasoned resource
management actions in a decision arena often dominated by legal conflicts, politics
and headlines.

Consideration of interacting social, cultural, technological, and biological
forces changes the process of resource study and offers new possibilities for
planning and programming science activities. While our understanding of resources
is often limited, and we frequently lack up-to-date information, research priorities
can be set to improve this imbalance. Promising new areas of inquiry will require the
use of all the tools that technology can provide. The papers and posters presented at
this Conference argue feasible approaches do exist to today's and tomorrow's
resource analyses.

Research will not provide a solution to every dilemma caused by the lack of
resource understanding. The papers presented at the conference suggest, however,
ways to bring information to bear on important problems of Park character and
health. Conflicts exist between technology, humans, and resources. Disruption of
bio-geochemical cycles owing to pollutants or alteration of landscapes as a result of
resource/human conflicts relates directly to future management options. A park is a
limited resource to be conserved within this yet to be fully understood global
framework. The broad interdisciplinary nature of modern resource issues suggests a
holistic approach. Our perspective will determine the knowledge ultimately available
for considered stewardship. We have the potential to greatly enhance the future basis
of our resource decisions. One hopes this collected thought will provide new
insights into the future direction for research in the National Park Service. As a
result of the Conference's success in focusing discussions on these important
science issues, this report, and those yet to be published, are viewed as beginning a
discussion process that will determine the future role that research can have in
supporting management and the decision process within the National Park Service.

We each have our perceptions of the role of research in the National Parks.
The 1986 Conference on Science in the National Parks served to articulate the
present relationship of science and management, and provide a forum about where
science should be in the future.

2 The U. S. National Park Service < The George Wright Society



THE MANAGEMENT OF HISTORIC
ECOSYSTEMS AND LANDSCAPES
IN NATIONAL PARKS

Susan P. Bratton]

ABSTRACT

An extensive literature already exists on documenting and managing historic
ecosystems, communities and landscapes. Park managers in the United States can
benefit from research and experimental management in England and northern Europe
as well as in a number of units of the U.S. National Park System. The best methods
of documentation will vary with the ecosystems concerned and the types of materials
available. Some methods used successfully include: collection of historic maps,
photos, written accounts, drawings, and aerial photography; interviews with local
informants; analysis of contemporary biota; analysis of fossil materials such as
pollen cores or pack rat middens; analysis of archaeological features and historic
structures; and dendrochronology. Methods for maintaining historic ecosystems are
varied and include historically authentic techniques, such as implementation of
mowing or grazing and substitutionary techniques, such as use of herbicides. Since
agricultural activities are associated with soil and water pollution and other
environmental impacts, carefully monitoring ecosystem effects is a necessity,
particularly when historic zones adjoin natural zones. Although historic authenticity
and obtaining the desired species composition are important goals of historic
ecosystem management, high labor costs and undesirable environmental effects may
limit the methods or extent of a management program.

INTRODUCTION

In the face of expanding efforts to protect parks from human-caused threats,
conservationists and managers often forget the importance of preserving historic
ecosystems and of maintaining examples of interesting anthropogenic plant or animal
communities and landscapes. The U.S. National Park Service has concentrated its
natural resources management and research around efforts to protect the most
pristine ecosystems and the most valuable natural areas under its care. Both
scientific research and the management of biotic and geologic resources, may,
however, be necessary for preserving cultural resources or protecting an historic
landscape. The purpose of this paper is to review some of the literature on
landscape history and the management of historic biotic resources in park settings.
Since some of the best literature is European, examples from park systems outside
the United States will be cited.

Few people specialize in historic landscape management, a subject which
requires the combined skills of the historian, archaeologist, agriculturist, and field
ecologist. An historian may know little about the patterns of shrub succession in
abandoned fields, while an ecologist may be ignorant of cultural events causing
changes in land use patterns during the 19th century. Team work is often desirable.

1 U.S. National Park Service Cooperative Studies Unit, Institute of Ecology,
University of Georgia, Athens, GA 30602
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The most frequent motive for historic ecosystem documentation and
management is the desire to maintain the appropriate landscape for an historic park
or to develop traditional settings for historic buildings, monuments, or other points
of interest (F 1). Examples are the continued mowing of hayfields that were present
at the time of a major battle, or the grazing of livestock around a 200-year-old
farmstead.

Historic accuracy is not the only reason for historic management, however;
other motives include:

1) Aesthetics, especially the insurance of clear vistas of the surrounding
countryside. The popularity of the largely agricultural English Lake District National
Park, which receives an estimated 20 million visitor days a year (Taylor 1978), is
convincing evidence that many nature enthusiasts and hikers enjoy walking through
sheep pastures. A number of the world's best-known scenic areas, such as the
Scottish highlands and much of the Mediterranean region, have been highly
modified by grazing, wood cutting, and other human activities.

2) Incorporation of native peoples or aboriginal cultures into a park. When
the original human residents of a site continue to use it, the potential for both
beneficial and detrimental impacts exists. Economic pressures or technological
developments may encourage shifts in exploitation patterns. The manager needs to
discriminate between traditional and non-traditional practices as well as to
understand their effect on all types of resources.

3) Incorporation of private lands or the presence of private inholdings within a
park. Purchase of lands is not always possible and some parks (such as those in
Great Britain) are composed partially of private property. Development of recreation
areas, such as Delaware Water Gap, heralds an increase in this strategy in the U.S.
A manager may be able to influence or limit the use of private lands through
easements, leases, or other legal methods. Again, the ability to discriminate
traditional practices and an understanding of anthropogenic effects is important.

4) Historic communities can contain unique genetic material and may act as
refugia for rare plants and animals. The grassy balds of the Great Smoky Mountains
National Park, for instance, were once grazed by sheep and cattle but have, as
ridge-top clearings, provided additional habitat for disturbance-dependent rare plant
species (Lindsay and Bratton 1979a). A manager, in such a case, could contemplate
continuing anthropogenic disturbance in order to prevent a more commonplace
assortment of forest trees from displacing their habitat restricted neighbors.
Similarly, some varieties of domestic plants and animals are rare or unusual and may
become extinct. Stamp (1969) comments that several types of sheep and cattle once
found in England have disappeared. The arguments for preserving genetic diversity
certainly apply to creatures already found useful to man as well as those whose
"practical” value has never been determined (Grieg and Cooper 1970).

5) Historic ecosystems may be high in diversity and have unique community
structure. Although modern agriculture tends toward monoculture, some floras
produced by farming may equal or exceed natural communities in structural
complexity. European ecologists study hay fields and heaths and even their New
World counterparts investigate old fields and wet meadows. In England, for

4  The U. S. National Park Service <> The George Wright Society



9861 < SYAg JouOnD)\; 2y} U1 9IULIS U0 2IULIfU0)

FIGURE 1: A live oak on the lawn of Dungeness Historic District, Cumberland
Island National Seashore. The oaks are very important to the aesthetics of the
landscape. The open areas are important to understanding historic management
practices on the site.



example, the national parks are concerned with the maintenance of a selection of hay
meadow and chalk grasslands rich in forbs and grasses. Economic changes during
and after World War II have encouraged farmers to convert hay and pasture lands
into tillage. As a result, many populations of flowering plants and their associated
fauna, such as butterflies, have disappeared (Pearsall and Pennington 1973;
Westmacott and Worthington 1974).

Establishing a program of historic management can be as challenging as any
type of natural area management and, in fact, some historic settings may be
impossible to recreate. Photographs taken at the time of the military engagements
which took place in Chickamauga-Chattanooga National Military Park during the
U.S. Civil War show, for example, that the troops had cut acres of standing trees to
clear firing lines for artillery. The scene during and immediately after the battles
could, at most, appear briefly once every 50 to 100 years-- the interval required to
grow a forest on the site and to fell it.

DOCUMENTATION

Assuming the feasibility of historic management for a park or a defined
historic district within a park, the first step is to date and describe past site
conditions. The techniques appropriate depend on the type of site, the type of
materials available, and the length of the chronology needed (Table 1). In some
cases, there may be good written records or an adequate selection of drawings or
photographs of the site. In other cases, documentation can only be obtained through
detective work in the field (see the papers by Bratton and Davidson, Agee, and Pyle
in this proceedings). Some techniques for aging materials such as radio-carbon
dating, analysis of pack rat middens, or dendrochronology, require extensive
laboratory effort (see the paper by Cinnamon in this proceedings).

A case study, which should elucidate the basic process of information
gathering, is an historic vegetation survey for Fort Frederica National Monument, an
archaeological site from the American colonial period on St. Simons Island,
Georgia. The purpose of the project was to provide information about the flora of
the site circa 1736 to 1745, the time of the first English settlement, and to direct
managers interested in returning the environment of the fort to its 18th century
appearance (Bratton 1983, 1985). An 82 ha tract containing the fort and town
foundations actually comprises the monument, but the first land grants covered a
much more extensive area, therefore the survey considered vegetation structure
outside of the park boundary, as well.

Fort Frederica National Monument had a wealth of both historic and
archaeologic material assembled before the project began, thus the first step was a
search of the libraries for botanical information. A typical source was the journal of
John Wesley, later a founder of the Methodist Church. Wesley served as a minister
in Georgia and arrived on St. Simons Island in 1736. He writes (Candler 1904):

On the west side of [St. Simon], on a low Bluff, stands Frederica,
having woods to the North and South; to the East, partly Woods,
partly Savannahs, and partly Marshes.... There is not much
Pine-Land on the Island; the greatest part being Oak-Land,
intermixt with many Savannahs, and old Spanish or Indian Fields.

6 The U. S. National Park Service <> The George Wright Society



Table 1:

historic landscape changes

Material

Application

Potential sources of information for documentation of

Limitations

1. Structure of present
biotic communities

2. Old and new biotic
collections

3. Position of historic
buildings, roads,
ditches, fences,
elc.

4. Archaeological
features such as
fire pits, graves

5. Historic charts,
aerial photos,
maps, etc.

6. Historic paintings,
drawings, photos

7. Written records
such as journals,
diaries, logs, tax
plats, censuses,
invoices, timber
cruises, guides,
travelogues.

8. Interviews of know-
ledgeable inform-
ants, such as
farmers, loggers,
older folks.

May show impacts of
logging, farming, etc.
through successional
patterns, community
boundaries, and indicator
species.

Information on possible
extinctions and introduc-
tions.

Indicate position of activities
such as plowing. Develop-
ments such as drainage
systems imply environ-
mental change.

Indicate positions of clear-
ings, fence rows, etc.

Show cleared areas, settle-
ments, natural features and
in some cases, land use.
Show changes in coast
lines, flood plains, etc.

Boundaries of the most
recent disturbances or
human activities will be
evident. Sources of changes
may not be known.

Old collections may be
poorly labeled or incomplete.

Better accuracy for recent
time periods. Some develop-
ments may have been moved.

May provide only general
information on land use.

Aerial photos are largely
20th century. Maps may not
show details of vegetation.
Older maps may be
inaccurate.

Sites shown may be matched The location or date may not

to modern location.

Contain site descriptions,
information on agriculture,
management, logging, etc.

be known. Paintings may not
show actual features.

The culture must be literate.
Some authors fictionalize.

Describe motives and practices.

May mention catastrophic
events, such as hurricanes.

Information about land use
practices and disturbances.

Most valuble for recent
changes. May be inaccurate
particularly for dates. Need
to check more than one
source or field verify.

Conference on Science in the National Parks < 1986 7



Table 1 (cont.)

Material Application Limitations

9. Dendrochronology  Date generation of forest Only useable where tree
(reading tree rings) stands, fires, wind falls, rings are available.
logging. May document
climatic change.

10. Lichenometric Date exposure of stone Material not always available.
dating surfaces, including build-
ings, gravestones, and
mine tailings.

11. Microfossils, Description of ancient floras Excavation and dating is time
macrofossils, and faunas. Cultural rela-  consuming. Must be done
or other stratified  tionships may be determined by professional archaeologist
biotic material. from proximity to arch- or paleontologist.

(Bone, wood, aeological sites.
erc.)

12. Pollen or spore Detailed information about ~ Requires extensive laboratory
analysis. past floras. work. Proper environmental

conditions necessary for
deposition.

13. Carbon or char- Information about past fires. Requires careful field work.
coal analysis in In case of repeated intense
soil or pollen core. fires, may not be possible

to date.

14. Radiocarbon and  Information on dates for Requires professional
paleomagnetic appropriate materials. laboratory work.
dating.

Some references on the uses of these techniques not cited elsewhere in this paper
include Rackham (1971,1976), Henry and Swan (1974), Barber (1976), Goodwin
et al. (1974), Moore and Chate (1969), Sturgardt (1975), Crompton and Sheail
(1975), Jones and Patton (1966), Tallis and McGuire (1972), Lorimer (1977),
Hughes et al. (1973), Merton (1970), Klein (1972), Oliver and Stephens (1977),
Fagan (1978), Brugam (1978a, 1978b), Tersmal and Weeks (1979), Faegri and
Iversen (1975), Moore et al. (1967), Dony (1977), Kornas (1971). Rackham
(1976), Trees and Woodlands in the British Landscape, is highly recommended for
the beginner who wishes an example of how one deals with vegetation history. An
overview is available in Hooke and Kain (1985), Historical Change in the Physical
Environment: A Guide to Sources and Techniques. Texts on pollen analysis,
archaeology and dendrochronology are also useful.

8 The U. S. National Park Service < The George Wright Society



Wesley describes the species composition of oakland as: ". . .several kinds of Oak
(tho' none exactly like the English), Bay, Lawrel, Ash, Walnut, Sumac-Trees,
Gum-Trees (a sort of Sycamore), Dog-Trees (covered in Spring with large white
Flowers), and many Hickary-Trees, which bear a bad kind of Walnut. . . ."

Even though John Wesley presumably was an honest and objective observer, it
is desirable, and in this case possible, to verify his information with more than one
source. Francis Moore, who also arrived in Georgia in 1736, published a
description of his voyage (Candler 1904). He writes:

To the South [of Frederica] is a little Wood of red Bay-trees, live
QOaks and other useful Timber, which is reserved for the Public
Service. In the Fort are also some fine large Oaks preserved for
shade. To the North are Woods, where the People have leave to
cut for Fire and Building, for all that side is intended to be cleared.

At a later date he records: "The Woods on the Island are chiefly Live-Oak,
Water-Oak, Laurel, Bay, Cedar, Gum and Sassafras and some Pines." The records
of the colony also include lists of imported plant species, descriptions of agricultural
successes and failures, and references to both the Indians and the settlers setting
fires.

Written documentation does not necessarily improve with time and fewer
botanical descriptions of Fort Frederica are available through the post-colonial
period. Among the island residents and visitors who produced written accounts in
the late 1700's and early 1800's were the famous naturalist William Bartram and the
British actress Fanny Kemble (Bartram 1792; Kemble 1863). Fanny Kemble,
unlike Wesley, found extensive pinelands on St. Simon, and described a fire which
burned over the entire center of the island in March of 1839. The change in forest
structure over a 100-year interval may be attributed to succession after agriculture
and logging of oaks for shipbuilding.

The next phase in documenting vegetation changes was the inspection of maps
of Frederica and St. Simon which outlined the positions of fields, woods, ponds,
and marshes. A comparison of maps from the 1700's, 1800's, and 1900's showed
wetlands changing shape (in many cases disappearing), field boundaries shifting,
and land being abandoned (Figures 2, 3, and 4). A coastal chart made prior to the
Civil War portrays the northern and eastern portions of the present Fort Frederica
National Monument as under cultivation for Sea Island cotton.

The final phase of the project was the investigation of the present vegetation of
the site and the construction of a contemporary vegetation map. A survey of the
forest stands around the fort showed that areas Wesley described as Oaklands in
1736 were dominated by loblolly pines (Pinus reada) in 1980. The modern live oaks
of Frederica were near an old house site, around a "burying ground," at the edge of
the marsh, on the walls of the fort, and in the moat-- all places which had escaped
cultivation. A pond shown on a 1796 map had been drained (the ditch was still in
place) and succession had filled the depression with trees. The Great Savannah, a
marsh described by the colonists, had decreased in size as pond pine (Pinus
serotina) invaded around the edges.

Conference on Science in the National Parks <> 1986 9
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FIGURE 2: The vegetation of Fort Frederica at the time of European
settlement, about 1736.
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FIGURE 3: The vegetation of Fort Frederica at the height of farming
for Sea Island cotton, about 1840-1850.
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