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Shenandoah NP Pilots Air Quality Advisory

By Rolf M. Gubler

An experimental Air Quality Advisory program,
designed to increase public awareness of air pollution
impacts on park resources and to alert visitors when
ozone levels exceed EPA established health levels (.12
ppm) was undertaken by the National Park Service in
1990. Shenandoah NP, as one of the five parks that
volunteered to participate in the pilot program. devel-
oped a parkwide ozone and visibility rating system and
public advisory.

Shenandoah NP is located in a highly sensitive eco-
logical area that is subject to air pollution originating
from the industrialized areas of the east coast, mid-
west, and local sources within Virginia. The 1977 Clean
Air Act Amendments designated Shenandoah as a
“Class |" airshed and required the highest degree of
protection for air quality related values. The amend-
ments also gave the federal land managers responsi-
bility for protecting the air quality values in Class |
areas. The 1990 Clean Air Act Amendments left these
provisions intact. However, in Shenandoah and other
areas, continued urban and industrial growth is result-
ing in significant deterioration of air quality.

Visitors come to Shenandoah NP expecting majes-
tic views of the mountains and valleys, butinstead they
frequently are treated to a heavy white haze shrouding
the scenic vistas. Statistics show that summertime
visibility in the Eastern United States has decreased
roughly 50 percent in the last 40 years (the average
current summer visual range is 15 miles). Seventy per-
cent of the haze affecting visibility is due to manmade
air pollution, mainly sulfate aerosols. This current
chronic intense regionwide white haze condition is in
direct contrast to the bluish natural haze historically
associated with the Blue Ridge Mountains. Leaves of
trees and other plants emit moisture and natural chem-
icals (e.g. terpenes) into the air, which react to form the
natural bluish haze.

Another threat to natural resources and human
health is the high concentrations of ozone during sum-
mer months. This threat can best be illustrated by the
summer of 1988, when the park recorded two separate
occasions during which the federal ozone standard
established to protect public health was exceeded. At
that time_we had no system for informing our visitors
and employees of the potential health risks. With the
park's new quantitative ozone rating system we can
effectively alert visitors and employees when periods
af unhealthy ozone levels occur.

To provide visitors with current ozone and visibility
information, we have developed a parkwide Air Quality
Rating System.

Every morning, ozone data are collected at the Big
Meadows monitoring site and are polled via modem to
the Natural Resources and Sciences Division Office.
The highest one hour ozone concentration average is

noted and converted into one of the three fallowing
classes: LOW 0.0 - 0.059 ppm, MODERATE 0.060 -
0.120 ppm, and UNHEALTHY 0.121 ppm or greater.

Qur qualitative visibllity indexes are determined at
noon each day by noting the visual range to our west-
ern horizon. The observer is aided by the presence or
absence from sight of known mountain ranges. The
visibility indexes are: POOR=0-10 miles, MODER-
ATE =11-30 miles, and GOOD = 31 miles or more. Vis-
ibility indexes are posted as visual ranges.

At1:00 p.m. the ozone and visibility ranges are log-
ged and transmitted via park radio to entrance stations
and visitor centers. These locations represent our main
public contact areas. Park rangers on duty there dis-
play the current ozone and visibility rating on the desig-
nated Air Quality Index signs and bulletin boards. If the
ozone rating is unhealthy or becomes unhealthy, this
information, along with an appropriate advisory, is
broadcast parkwide as an administrative message.
The health alert advisory urges healthy people to
reduce their physical activity; the elderly and those
suffering from respiratory ailments are advised to stay
indoors.

Our policy at Shenandoah states that it is at the
supervisor’s discretion to decide whether to modify an
employee’s work activity. During periods of high ozone
levels, we feel it is essential to provide our visitors and
employees with this basic information.

To further educate our visitors, we've developed
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Current ozone and visibility ratings for Shenandoah NP are displayed at entrance stations and visitor centers

at 1 p.m. each day.

informative exhibits, displays, and site bulletins
explaining the implications and effects of acid pre-
cipitation, visibility impairment, and ozone pollution.

Air pollution is not always the responsible agent
when poor visibility occurs. Spring and Fall often bring
low-lying clouds and fog that obscure views. However,
except when there is a storm occurring or distinct
clouds are inthe area, it is not always obvious whether
the visibility impairment is caused by weather condi-
tions or pollution. What may look like fog may in fact be
haze, and the only way to be sure is to analyze the
filters in the fine particulate monitors. The filters must
be sent away for analysis, making the fine particulate
monitors unsuitable for use in the advisory program.
Therefore, it is not our practice at this time to differenti-
ate between human-caused and natural visibility
impairment.

The Air Quality Advisory Program has been well
accepted by the park staff and the public. Thorough
local news coverage of the new system provided an
ideal showcase for the program and enhanced its edu-
cational value. Staff from all park divisions worked
together to make our program feasible and cost-
effective. By creating greater public awareness af envi-
ronmental issues through our Air Quality Advisory Pro-
gram, we have found that we can serve the visitor more
effectively and at the same time promote protection of
our natural resources

Gubler is an Air Quality Technician at Shenandoah NP,
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that discoveries need be made only once, mistakes need not be repeated, and the enthusiasm of local triumphs can
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knowledge to its best and widest use. The new handbook is recommended reading for all and required reading for
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reports?

To answer these questions and others, a survey was conducted on natural resource publications produced in FYs
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DEPARTMENTS 1985 and 1986 and those proposed for 1987. The findings were most informative. Washington divisions and offices,
T regional offices, cooperative park studies units, and parks, together were disseminating an average of 148 reports/
* Bditofial ... ﬁ year through 15 series. The extent of reviews and the exercise of quality control varied from series to series. Most of
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« Notes From Abroad ... 15 and lacked a coordinate direction, purpose, and focus. |
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workshop of NPS editors and publishers be conducted to review and evaluate the entire NPS publication program
and to recommend improvements. Most of the issues identified at the workshop were the same issues of concern for
natural resource publications, including the following: “The natural resource publication program requires priority
focus because of its present fragmentation.”

The natural resources task force concluded that a comprehensive publication program was needed to provide a
Servicewide function in disseminating information on natural resources through publication. To meet this objective,
the task force recommended that (1) only a small number of series be used: six series disseminated at the national
(Servicewide) level and three of the six at the regional level; (2) a publications coordination function be formalized;
(3) aformal selection process be instituted for publication projects; (4) an advisory board be established to continue
making program recommendations to the AD/NR and Chief Scientists; (5) a bibliographic database be generated
and maintained for new publications; and (6) a policy and procedural handbock be developed to consolidate existing
Departmental and other authorities and regulations and to provide additional guidance where needed.
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Biological and Physical Aspects of Dredging
On Cumberiand Island National Seashore

By Stephen V. Cofer-Shabica

Cumberland Island National Seashore (CINS),
established by Congress on Oct. 23, 1972, is well
known for its marine turtles, abundant shorebirds,
dune fields, maritime forests, fishing, marshes and
tidal creeks and flats, and historic structures. CINS is
25.7 km long and totals 13,342 ha, of which 6,821 ha
are marsh, mudflats and tidal creeks. It was estab-
lished to preserve the scenic, scientific, and historical
values of the largest and most southerly island off the
coast of Georgia (PL 92-536, 92nd Cong, S.2411.)

The Kings Bay Environmental Research Program
was conceived in 1986 by the U.S. Departments of
Interior and Navy to evaluate the relationships between
submarines and their shipping channels, marshes,
barrier island shorelines and dunes, notably those of
CINS, Georgia and Amelia Islands (Florida), and tide-
flats. The Program focuses on the potential effects of
the deepening, from 12.7 m 10 15.5 m, of the Kings Bay
Trident Submarine Base ship channel. The channel is
almost 35.2 km long, extending from Kings Bay,
through Cumberiand Sound, out the St. Marys
Entrance to the 15.5 m contour, 19.2 km offshare. The
removal of approximately 26.8 million cubic meters of
dredged material was required.

Coastal Monitoring Plan

A 5-year study (1988-1992) was set up to perform
environmental monitoring in the area of Cumberland
and Amelia Islands and Cumberland Sound. This Pro-
gram, currently in its third year, is funded at $900,000
per year. The ecological aspects and overall synthesis
of the maonitoring program are the responsibilities of
Interior, with the National Park Service as the imple-
menting agency, Stephen Cofer-Shabica the Program
director. Navy is responsible for monitoring the physi-
cal aspects of the study area with the Naval Facilities
Engineering Command as the implementing com-
mand. The physical monitoring program includes both
coastal and estuarine studies and is performed for the
Navy by the U.S. Army Engineers.

The primary purpose of coastal monitoring is identifi-
cation and quantification of any cause and effect rela-
tionships between the entrance channel modification
and the ocean shoreline. A 3-fold study plan includes
review of the hisiorical setting and pre-project data to
document the long-term evolution of the project area,
data collection during the 5-year program to identify
changes, and numerical modeling studies to extrapo-
late the measured process-response to scenarios
beyond the measurement period of resolution.

Monitoring Activities

An intensive historical study gathered survey, sedi-
ment, geologic, aerial photography, map, dredging,
wave, and process measurement data from numerous
sources including the National Ocean Service, the
States of Florida and Georgia, both area Corps of
Engineers Districts, and the professional literature.
The bulk of this study concentrated on evaluating the
historic bathymetric surveys and shoreline change his-
tory in order to identify regional and local trends and
anomalies. The historic sediment transport patterns,
rates, and processes were conceptualized and a first
order sediment budget developed.

Monitoring activities include (1) funding the 4.5 year
operation of a 3-meter National Data Buoy Center off-

Trident submarines are almost 600 feet long, have a complement of 110 sailors, and carry 12 missiles each, armed
with 10 independently targeted nuclear warheads. The U.S. has 30 Trident submarines, 10 of which are based at
Kings Bay, GA, adjacent to Cumberland Island National Seashore.

shore directional wave gage in 65 ft (20 m) of water at
Wave Information Study station #57, (2) installation of
nearshore directional wave gages off Cumberland and
Amelia Islands, (3) annual surveys of beach profile and
offshore lines on Cumberland and Amelia Islands, (4)
winter or half-year surveys of about 15% of these lines,
(5) annual surveys of the wetlands, shore and near
shore on the soundside of Cumberland Island, (6)
beginning and end of the 5-year period surveys of St.
Marys ebb tidal delta, (7) aerial photography (joint
activity with the NPS), (8) sediment sampling, and (9)
annual data analysis and interim report preparation.

Estuarine Monitoring Plan
The estuarine studies consist of six main elements,
but unlike the coastal studies these elements are

planned as independent activities. Extensive physical
and numerical model studies were performed and field
data collected in support of the Trident channel design
program. The scope of the estuarine studies was influ-
enced by this existing study base and the interrelation-
ship of the physical processes with the ecological stud-
ies which Interior had planned in the same area.
During the entire 5-year period there will be contin-
uous monitoring of the tides, conductivity, temperature,
salinity, and suspended sediments at six stations
throughout the estuarine system. In addition, an inten-
sive hydrodynamic sampling activity was conducted in
1990 over a 13-hour cycle. This study duplicates con-
centrated sampling studies conducted in 1982 and

(Continued on page 4)
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Effects of Dredging on Cumberland Island

{Continued from page 3)

1985. The Sediment Sources and Redistribution task
modified the previously archived numerical model
study of the estuary to include all elements of the “as-
built” project and compare the base-to-plan condition
to identify any sedimentation redistribution effects. In
1989 a preliminary statistical analysis of the Long-term
Fernandina Tide Gage record was conducted to deter-
mine if there is any evidence over the 50-year tide
record 1o relate changes in the tidal prism to historical
channel expansion.

Biclogical Monitoring Program

Marsh, Mudflats and Tidal Creeks: The mudflats
and tidal marshes and creeks are highly important to
the Cumberland Sound ecosystem, providing habitat
and foraging and shelter areas for numerous verte-
brate and invertebrate species, including the
endangered wood stork and manatee. These areas
also are important in nutrient recycling. Interference
with sediment deposition, both in terms of quantity and
quality, could result in drowning of the marshes as sea
level rises, and increase shoreline recession. The pur-
pose of this study is to determine whether backbarrier
dredging for the Kings Bay Submarine Base is affect-
ing marsh habitat stability on Cumberland Island.
Research was predicated on the hypothesis that if this
operation is indeed exerting an influence on Cumber-
land Island, it will most likely be first perceived in the
effect it has on the rates of supply and delivery of
sediments to marches and tideflats.

Population Dynamics of the Hard Clam, Mercenaria
mercinaria: It is possible that the construction and
subsequent deepening of the entrance channel to the
US. Navy's East Coast Trident Submarine base at
King's Bay, GA, may have altered environmental condi-
tions in Cumberland Sound sufficiently to affect native
marine invertebrate populations. Possible changes
could come fram alterations in water guality, in sedi-
mentation rates and types of sediments on the eastern
and southern shores of Cumberland Island, ercsion
and steepening of the banks on the western shore, and
changes in suspended sediment loadings. The hard
clam, Mercenaria mercenaria, is being used in this
study to compare historical and current growth rates,
physiological stress, and reproductive effort between
clams in “impact” (tideflats in close proximity to the
ship channel) and “non-impact” control sites (tideflats
far removed from the ship channel, but of similar physi-
cal and geomorphological characteristics).

Groundwater Hydrology: Channel development
which intercepts the edge of the surface-water lens
and/or the Pliocene-Miocene aquifer could result in
loss of water confinement causing alterations in the
groundwater resources for the island. Such changes
nclude lowering of the surface- and ground-water
tables, and salt water intrusion. Since the plant and
animal communities of the island are dependent on the
quantity and quality of the surface- and ground-waters,
adverse changes in this resource would have adverse
consequences for the Island’s ecology. The placement
of a series of shallow 4.5 m to 39.4 m water monitoring
wells in the surficial and Pliocene-Miocene aquifers of
Cumberland Island and the determination of the
sland’s water budget will permit an evaluation of
changes in the freshwater resources of the Island as
they might be related to the deepening of the Kings Bay
ship channel

Manatee Presence in Cumberfand Sound: Five
radio-tagged manatees, three tagged in Brevard
County and two in Nassau County, moved into the

Waves break on the shoreline of a Cumberiand Island marsh.

Cumberland Sound region during the summers 0f 1987
and 1988, and were tracked there. With Navy funding,
tracking of manatees in Cumberland Sound was con-
tinued during the 1989 season. This is the first ecologi-
cal study of the Florida manatee outside of Florida.
Purpose of the study was to determine how long man-
atees stay in the Cumberland Sound region, and to
determine if military activities, such as dredging or
increased boat traffic, are likely to affect manatees or
manatee habitat.

Geologic History of Cumberland Island Marshes:
The mudflats and tidal marshes and creeks are highly
important to the Cumberland Sound ecosystem. Inter-
ference with sediment deposition, both in terms of
quantity and quality, could result in drowning the mar-
shes as sea level rises, and increased shoreline reces-
sion. In question is whether the deepening of the chan-
nel will affect the marshes of the Cumberland Island
ecosystem. To answer this question it Is necessary to
know how the marshes existed in the past, how they
evolved, and what environmental factors affected this
evolution and development. Purpose of this study is to
investigate and document the historical evolution and
development of the marshes, mudflats, and marsh
tidal creeks of Cumberland Island and vicinity for the
last 3,500 years.

Aerial Photographic Surveys: Using high resolution
metric AQAaerial photography to establish the current
state of the beaches and barrier island seashores,
future changes can be identified through additional
aerial photographic surveys. This annuai series of pho-
tography is also being used to evaluate marsh produc-
tivity. All photography conforms to pre-set flight lines
and includes all of Cumberland Island and the
shoreline of Amelia Island. Aerial photographic mis-
sions are flown by NASA using the high altitude ER-2
aircraft. The plane flies at 19,400 m and provides
distortion-free stereo photographs. The aircraft is
equipped with the RC-10, 9" x 9" format camera, the
HR 732 Hi-con, 9" x 18" format camera with 24-in. lens,
and the Daedaius Thematic Mapper Simulator. Prod-
ucts are color, color infrared, and black and white pho-
tographic transparencies, negatives, and prints.

Wading Bird Habitats and Populations: The breed-
ing population of Wood Storks (Mycteria americana) in
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the U.S. declined from an estimated 20,000 in 1930 to
less than 5,000 just 50 years later. With the continued
destruction of the Florida Everglades, Wood Storks have
been reported breeding on the Georgia Coast since
1977. The habitats used by Wood Storks for foraging are
subject to disturbance by island visitors and by the
dredging activities in the vicinity. Of particular concern is
the possibility that dredging induced changes in hydrol-
ogy and/or erosion may reduce the avallability of Wood
Stork foraging habital. The study's purpose is to deter-
mine the relative use of various habitats as foraging
areas by Wood Storks, and to investigate the factors
involved in foraging habitat choice.

Program Review and Oversight

A technical Review Committee composed of repre-
sentatives from the Naval Facilities Engineering Com-
mand, the NPS, the States of Georgia and Flerida, and
university consultants meets twice yearly to review
project and program progress and direction. Recom-
mendations are made to an Interagency Steering
Committee (from Interior and the Navy), which then
makes final decisions.

In summary, the goal of this research is to document
the potential for short- and long-term changes on the
resources of Cumberland Island and Cumberland
Sound estuary. The monitoring program has been in
effect for approximately three years for the Navy (2
years for Interior), and immediate data sets and analy-
ses can not be used at this time to summarize or
identify any trends

Cofer-Shabica is an oceanographer at the NPS,
CPSU, Institute of Ecology. U/GA, Athens 30602,
404) 542-1438.

:
Global Change

g Funds Allocated
i
|

Six biogeographic areas have received base
funds and tunding for one or more research pro-
jects under the Global Change program. The six
are Colorado Rockies, Glacier NP Area, Clympic
Peninsuia, Ozark Highlands, Southern and Cen-
tral Sierra Nevada, and Western Lake Forest.




A GIS Assessment of Barrier Island Impacts

By Samuel Patterson and Richard Dawson

Coastal landforms are the interface between aguatic
and terrestrial ecosystems; as such, they tend to be
dynamic in terms of geomarphological change.
Changes in coastal and barrier island landforms range
from the impacts of storms and tidal action to human-
induced changes brought on by dredging and other
coastal engineering projects.

For the most part, national parks located on barrier
islands or coastal lands have been managed with little
definitive knowledge of the regions outside of park
boundaries, or of the impacts development of adjacent
areas have had on the ecological integrity of the parks.
It is becoming increasingly apparent that national
parks, whether they are located on barrier islands or
coastal lands, are not discrete, isolated landscapes
unaffected by development of the surrounding regions.
Although they often are perceived as undisturbed ref-
uges, national parks are being impacted negatively by
adjacent private development and government spon-
sored projects.

Particularly damaging to coastal and barrier island
NPS areas have been large-scale dredging and spoil
disposal, coastal engineering projects (Dean 1988)
and oi! spills. In many cases, accurate and quantifiable
assessment of these impacts to coastal and barrier
island geomorphology, hydrology, shoreline erosion,
aquatic and terrestrial ecosystems has been inade-
quate or incomplete.

The proximity of NPS barrier islands to major dredge
and disposal operations, il drilling, and oil transport,
has necessitated the involvement of the Service’s
Southeast Regional Office (SERQ) in long-term
inventory, monitoring, prediction, and evaluation of
impacts. Examples of national seashores impacted by
such projects are Cumberland Island (St. Marys Inlet/
Kings Bay Naval Submarine Base), Cape Hatteras
(Oregon Inlet). and Gulf Islands National Seashore
(Pensacola, Pascaguola, and Gulfport channels). Pre-
project evaluation of and response to the short- and
long-term impacts associated with these projects and
with oil transport is critical for the continued viability of
coastal and barrier island national parks.

SERO has recognized the need for a comprehen-
sive system that can incorporate both regional and
park monitoring data, scientific research, hard copy
maps, digital information, aerial photography, digital
imagery, databases, predictive models, and decision
tree responses under one, integrated. turn-key
approach. The SERQ and the University of Virginia
Department of Environmental Sciences are develop-
ing a coastal barrier island remote sensing, monitoring,
and GIS program to function in concert with existing
scientific research and resource management
databases. The program also is fine tuning several
sediment transport models and developing a decision
tree response model for oil spills to function with the
GIS.

Global Positioning Systems

National parks in these coastal areas pose several
problems for researchers conducting field work and for
GIS specialists creating an accurate park geographic
information system. Scale related phenomena
become very important on coastal lands and barrier
islands as evidenced by vegetation communities,
which tend to occur along narrow, linear bands that can
be as little as 3 to 5 meters wide. To create a GIS with
multiple themes, development of data bases within the
following areas are required to provide robust themes

Problems facing barrier island managers can be
seen at Pensacole Channel (Gulf Islands N.S.). Need
for increased navigational access, Naval Air Station
(top center); protection of significant historical
resources, Fort Pickens (right); and, preservation of
natural features threatened by increased erosion due
to channel dredging, Perdido Key (left).

and analytical models.

Before the aerial photography could be flown,
another significant problem had to be addressed.
Because barrier islands tend to be isolated and due to
their dynamic geomarphology, they possess few identi-
fiable ground control points. In some areas, georec-
tification of barrier island aerial photography can be
very difficult due to the paucity of permanent struc-
tures, roads, and other identifiable land features.

Acomprehensive network of mapped and registered
ground control targets and permanent monuments
whose accuracy exceeded USGS National Map
Accuracy Standards was installed, to provide ground
control points for rectification of the aerial photography.
Precise registration of the ground control points was
effected by a Trimble Surveyor global positioning sys-
tem (GPS). When present, permanent structures also
were registered by the GPS for later use in the georec-
lification process.

Remote Sensing

The SERO remote sensing missions are being flown
by NASA from 1390 to 1993 and consist of several high
performance cameras, three film types (black and
white, color infrared, and color), and a Daedalus 10
band digital scanner. The cameras employed on these
missions (HR-732 and RC-10) and Daedalus digital
scanner have a ground resolution of approximately 1
meter, 3 meters, and 20 meters, respectively.

5

—~ FT. PICKENS
(T _(cuis)

\ ™~

Unlike smaller remote sensing platforms, the ER-2
aircraft carries all 4 imaging devices simultaneously.
The variances of altitude, sun angle, time of day, time of
year, and different flight dates thus are eliminated in
this multi-platform vehicle. Simultaneous platform
imaging removes some very critical problems and
biases that usually plague development of accurate
spectral classification ranges in image processing of
scanned aerial photography. Photographic ecological
atlases of each barrier island park are being developed
from the 3-meter resolution aerial photography.

The NPS areas incorporated into this remote sens-
ing, mapping, and GIS program, include Assateague,
Cape Lookout, Cape Hatteras, Cumberland Island,
Canaveral, Biscayne, Timucuan, Virgin Islands and
Gulf Islands. The NASA flight missions will be repeated
over the next 2 years to monitor impacts from dredging,
and to assess changes in island vegetation and migra-
tion (accretion and prograding) of the islands. The

{Continued on page 6)



A GIS Assessment of Barrier Island Impacts

(Continued from page 5)

imagery also will be used to create digital GIS change
detection maps for temporal and spatial analyses.

Image Processing

NASA aerial photography of the barrier islands from
the summer of 1990 is being converted digitally by an
Optronix scanner &t a resolution of .8 meters (2000
dots per inch). Extensive testing was conducted to
determine the optimal spatial resolution for delineation
of the narrow barrier island vegetation communities.
The NASA photography is of such high resolution that
individual trees from the same community can be dif-
ferentiated. Scans of such high resolution can create
problems when performing supervised or unsuper-
vised image classifications, because one community
may be broken into several identified classes. A vege-
tation classification scheme of 20 classes has been
adopted for the NPS barrier islands.

The scanned aerial photographs are georectified
with coordinates derived from the GPS ground control
targets that were laid out prior to the flights. Permanent
structures visible on the aerial photographs also were
registered by the GPS for use in the georectification
process. The georectified scans will be edge-matched
and “zipped” together. Following supervised classifi-
cation of the vegetation communities, all the individual
scans will be joined seamlessly to create a georectified
vegetation data layer of each barrier island.

Geographic Information Systems

Remote sensing and mapping analysis of island
migration and vegetation composition over time can
give scientists and resource managers an outlook on
barrier island previously not possible. The incorpora-
tion of remote sensing imagery with other digitized GIS
data layers can provide unigue insights into island
dynamics and inferactions between the hydrology,
ecology, geomorphology, and human impacts. GIS
data themes can be viewed as a single data layer or as
part of a composite overlay format.

The major themes of the GIS are: vegetation
(derived from image processed aerial photographic
scans, National Wetlands Inventory Maps, and NOAA
seagrass maps); geomorphology (from current pho-
tographs, shoreline erosion, beach profiles, and digital
line graphs}); fauna (from USFWS Ecological Inventory

maps), adjacent land use (from Minerals Management
Service Ecological Characterization studies); and cul-
tural resources (from '«PS Cultural Sites Inventory and
List of Classified Structures).

Digital Line Graphs

Digital line graphs (DLG) at the 1:24,000 scale are
needed for assessing change in the geomorphology
and the location of the barrier islands over time. Most
DLGs for coastal areas of the Atlantic and Gulf of
Mexico were mapped in the early 1960s. Storms and
dredging operations have significantly altered several
of these islands. Availability of these maps in a digital
format would provide researchers a 1960s window to
compare with 1990 data being derived today. Change
detection analysis between the two dates could yield
useful information about island position and areal
exient. Maps not available from USGS in DLG format
will be scanned by automated techniques retaining the
topological elements of the data theme(s) of interest,
which then are inported into the GIS (Fain 1989).

Inlet Dredging Impact Model

Historic aerial photography, shoreline erosion, spoil
disposal sites, and geophysical data are being col-
lected from the Corps of Engineers for coastal and
barrier island inlets that have been dredged. Extensive
information exists on dredging projects conducted
adjacent to barrier island national parks (Dean 1988).
The model will account for the physical parameters
existing at each inlet such as history of dredging at the
site, sediment transport rate, volume of sediment avail-
able, and direction of transport. Incorporation of these
parameters into the model will provide estimates
regarding the effect of sediment removal (dredging) or
sediment interruption (jetty) on the “downstream”
island in terms of area affected. Once this affected
area has been identified then data from the various
GIS themes will be listed to display the resources that
would be impacted.

Oil Spill Decision Model
The SERO and the Department of Environmental
Sciences at U/VA are developing an oil spill decision
support model (Psaraftis and Ziogas 1985) that is
based on contingency planning and response (Etkin

1990), and impact prediction and damage assessment
(Psaraftis et al. 1986). Detailed information regarding
oil types, estimation of flow volume and direction, time
of year, climatic variables, sources of abatement/
cleanup equipment and personnel, and response pro-
tocol (mechanical devices, dispersants, bioremedia-
tion, etc.) will be included in the decision support sys-
tem model.

The Gulf region model will be assessed in terms of
reponse capabilities and limitations, hierarchy of rapid
response teams and contacts, environmental sen-
sitivity of the shoreline to cil types transported through
the Gulf, and relevant economic factors. The model will
be validated by current risk assessment data derived
from actual oil spill data and will be tested against low,
mid, and worst case scenario spills for oil type and
volume, from least to the most susceptible islands.

Conclusion

Remote sensing and GIS technologies, when cou-
pled with other sets of information and field data. repre-
sent a powerful tool for quantification of impacts to
coastal and barrier island national parks. The future of
effective impact forecasting in dynamic areas like bar-
rier islands resides in the use of predictive GIS models
that have been updated with monitoring data and
tested against historical suites of monitoring data and
scientific research.

Patterson currently is a graduate student in the Envi-
ronmental Sc8iences Dept., U/VA, Charlottesville, VA
22903; Dawson is with the NPS Southeast Regional
Office, 75 Spring St. SW, Atlanta, GA 30303
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Ecological Restoration Research: Applications Manual

By Destry Jarvis

The Student Conservation Association (SCA), with
more than 30 years experience in the field, is research-
ing and preparing a manual for ecological/disturbed
site restoration. This manual will be designed for use
by managers and restoration practitioners of uplands
and wetlands throughout the country and will incorpo-
rate restoration research with practical application
methods. Case studies of representative phys-
iographic sites will be included. The manual, to be
published in the spring of 1991, will provide principles,
methods, and examples for effectively restoring dis-
turbed sites.

Restoration increasingly is viewed by researchers
and managers (though perhaps not by environmental-
ists as a group) as a paradigm for land management.
As the traditional conservation movement evolves into
a more broadly based environmental perspective, so
too has the traditional conservation goal of wise use
given rise to modern prescriptions. Currently, the envi-

ronmental movement is working predominantly toward
the goal of preservation — the prevention of further
resource and amenity degradation. Yet within certain
communities, degradation has occurred to such an
extent that restoration becomes an important concep-
tual tool for normative policy and managerial use.
SCAs disturbed site restoration manual will survey the
historical, philosophical, and social structure of the cur-
rent ecological restoration movement. It will advocate
that restoration does not compete, but rather augments,
the traditional environmental goal of preservation
Previous land management paradigms have
included reclamation. rehabilitation, reforestation, and
remediation. These often have been practiced without
the ecological worldview that restoration adopts. Thus,
SCAs manual on ecological/disturbed site restoration
will make use of illustrative ecological principles such
as “associations,” “diversity,” and “productivity.” The
restoration ecology worldview espoused in SCA's man-
ual will advocate the beneficial use of native species,
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integrated pest management, and appropriate
methods for sensitive ecasystems.

Recent research regarding the ecological con-
straints of restoration will be surveyed, as will repre-
sentative techniques and applications by phys-
iographic regions. Physiognomic characteristics as
they relate to specific restoration plans will be high-
lighted.

An advisory committee of restoration ecology scien-
tists and restoration practitioners will oversee the draft-
ing and content of this manual. Communication from
interested individuals is encouraged. In addition, case
studies of hand-tool scale restoration projects are
solicited for inclusion. These should be no longer than
4 double spaced pages and include detailed methods.

Submissions cannot be returned and are subject to
editing. Address inquiries to Douglas Olds, Manual
Editor, SCA, 1800 N. Kent St., Suite 913, Arlington, VA
22209.

Jarvis is Executive Vice-president of SCA.



Arid Veg Management' A Multi-Agency Look

By Jean Matthews

Arid vegetation management - three precise words
that encompass a myriad of imprecise problems -
recently brought together a congeries of the North-
west's premier practitioners in state-of-the-art
revegetation principles and techniques.

A May 14-15 workshop, hosted by the John Day
Fossil Beds National Monument (JODA) in eastern
Oregon, featured expert leadership from the Bureau of
Land Management, the Soil Conservation Service,
Oregon State University, the NPS/CPSU at U/ID, Nez
Perce NHP, Whitman Mission NHS, NPS Pacific North-
west Regional (PNR) headguarters, and the JODA
park staff. Participants spent two days sharing data.
techniques, thecries, and field results, discovering one
another's unique capabilities for developing and imple-
mentina effective arid lands management.

Steve Gibbons, PNR Natural Resource specialistand
workshop coordinator, kicked off the proceedings with a
run-through of NPS mandates and management pol-
icies — & recurring subject as field managers described
the practitioners’ views on these imperatives.

Prudent flexibility in the evolution of both policy and
practices emerged as an efficient working process. If
policy says that something can't be done, but practice
finds that it must be done, then creative management
that is true to the spirit of policy mandates seems to be
evolving as the pragmatic path to desired results. Mer-
ging perspectives - from variously involved agencies
at federal and state levels, from universities, and from
local “participants” in the managed land scene - have
brought both wisdom and workability to the sometimes
agonizing process of restoration.

Larry Larson and Boone Kauffman, from the OSU
Department of Rangeland Resources, led the work-
shop discussions and field trips on weed control and
fire ecology research, respectively. Sue Burnworth of
the Soil Conservation Service (SCS) described
“Native Plants for Parks,” a cooperative program
between the SCS and NPS that makes available to
NPS the expertise and plant materials from 26 SCS
plant materials centers around the U.S.

Rocky Beavers, NPS Technical Advisor for
revegetation projects, (at the NPS Denver Service
Center) will contribute an article on plant materials for
the fall issue of Park Science. Kauffman and Larson
have promised to deal in some detail with the art of
returning disturbed areas to native plants and the role
of fire in restoring natural ecosystems.

Historic Landscape Restored

Historic landscape restoration is underway at

| Wilson's Creek National Battlefield. The aim is fo
return the historic core of the park, after 100 years
of farming, to the mosaic of cak savanna, lime-:

- stone glades, and riparian forest that formed the
landscape in 1861, Park staff will concentrate on
330 acres in the park’s northwest section, which
contains the mast significant cultural and natural

' resources and is a focal point of visitor use. |
 Restoration will rely on fescue eradication and
seeding of savanna species in pasture areas, Osage
Orange removal in successional forests, and forb |
introduction in established warm season grass
plantings. Because periodic burning played a role in
maintaining the savanna landscape, prescri bed fire

- will be used extensively in the restoration.

A return to native grasses at Whitman Mission NHS was accomplished thanks to the flexibility of NPS manage-
ment policy that now allows the use of plant materials “historically appropriate for the period or event commemo-
rated.” Basin wild rye grass - the original stand — was impossible to achieve following the pigweed, cheatgrass,
and yellow starthistle invasions that had resulted from years of human disturbance at the site. But native
bunchgrasses and fescues, shown here, give much the same aspect to the site as the original stands of basin wild
rye. (Walla Walla Union-Bulletin Photo by Jeff Horner)

Jordan’s View of Restoration

“A botanist walking through the John Curtis Prairie
today couldn't tell it from the original prairie. That's
partly because no botanist today has ever seen an
original prairie. The original tall grass prairies exist only
in books, and these books are an important part of the
DNA for ecological restoration.”

The speaker was William Jordan I, editor of Resto-
ration Management Notes, executive secretary of the
recently formed Society for Ecological Restoration,
and keynote speaker at the Feb. 22, 1991 opening day
of Cascadia Conference for designing, maintaining,
and restoring natural landscapes. The conferees,
gathered in Portland, OR, were listening to Jordan
describe the restoration of a 60-acre prairie plot at the
University of Wisconsin/Madison Arboretum.

“Intiny plots, here and there, we found - still clinging
to existence - scraps of ‘the living dead’,” Jordan said.
“The cryptic prairie, in the form of glacial relics, is still
struggling along in the shade of oaks. These scraps
can be brought back by cutting the trees and burning
the prairie. The pieces of the puzzle still exist and we
can coax them back into sturdiness and put them
together. By doing so, we can build our soils, preserve
the plants, and bring back some of the original regional
flavor,” Jordan said.

Not only can restoration by the use of native plants
save on labor, fuel, and exercise, Jordan noted, but
such restoration is the basis for creating a healthy
human relationship with nature. Aldo Leopold called
restoration a mutually beneficial relationship. Thoreau,
in Walden, exhorted mankind to “reenter Nature

Jordan described three types of relationships with
nature: personal, historical, and celebratory. By par-
ticipating in ecological landscape restoration, he said,
one can become a functioning, working part of the
landscape, “inhabiting it in an ecological way.”

The process of restoration traces, in a way, our
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human history, Jordan said. It begins with hunting and
gathering the relict species, evoking the primitive
“hunter/gatherer” psychology. It progresses to the
agricultural/gardener stage, and finally it reaches the
scientific level, where it explores the deep human cul-
tural past in its ritual entirety. “It tells us,” Jordan said,
“that restoration is a performing art, and that in the
performance, we discover our reciprocal relationship
with nature. When it is complete, we will have learned
to DO it, and to CARE about doing i

Tallgrass Prairie Site Studies

The NPS has completed a special resource
study of the Z-Bar Ranch — a 4,409 ha cattle ranch.
near Strong City, KS, which contains extensive
tracts of tallgrass prairie and several buildings
listed on the National Register of Historic Places:
The study, in response {0 a request from the
Kansas delegation to the U.S. House of Represen-
tatives, was conducted in two phases: a study cf
significance and a study of alternatives,

“The significance study found that the natural and
cultural resources of the ranch qualified it for both |
National Historic Landmark and National Natural
Landmark status and therefore made it suitable as
a potential addition to the National Park System.
- The study of alternatives identified five, under
which the NPS believes the ranch could be man-
aged: (1} no action, continued private ownership;
(2) Flint Hills/Z-Bar Ranch National Historic Site;
(3) Flint Hills Prairie National Monument; (4) Pro-
tection of the Z-Bar Ranch by State or Local Gov-
ernment Agency, and (5) Private Conservation
Organization Reserve. The NPS takes no posstmn

- 'on which altematwe should be pursued




Mountain Goats in Yellowstone:
The Horns of a Dilemma?

By John W. Laundré

Inthe 1940s and '50s, personnel from what was then
the Montana Fish and Game Department introduced
mountain goats (Oreamnos americanus) into several
areas north of Yellowstone NP, primarily to increase
recreational opportunities for hunters. Little did the
Montana personnel of that day dream that their actions
would result in a major dilemma for the National Park
Service.

Mountain goats are part of the native fauna of sev-
eral mountain ranges in Montana, Idaho, and Wash-
ington, but by all available information they did not
accur historically in the Greater Yellowstone Eco-
system. Because of the transplants made by Montana
personnel, there are now goats in the Yellowstone Eco-
system and descendents of these transplants now are
on the verge of colonizing the park.

Goats moving into the park present a major conflict
with NPS mandates that stipulate the preservation of
native faunal and flora complexes. Introduction of
“exotic” species into an area usually occurs at the
expense of native species; consquently, exotic intro-
ductions are viewed as a threat. Because of this nega-
tive impact, NPS policy stipulates exotic species must
not be allowed “to displace native species if this dis-
placement can be prevented by management.” (Anan.
1988).

So the decision would seem to be straightforward:
Goats are exotics; as such, they should not be allowed
to become established in the park. However, it turns
outnot to be as simple as it seems. Two factors compli-
cate the issue. Goats ARE historically native to areas
as little as 60 km to the west of the Yellowstone Eco-
system — areas ecologically similar to the Ecosystem.
It remains a mystery why the relatively high mountain
passes would have acted as a barrier to “natural”
movement of goats to the east.

Regardless, mountain goats cannot be considered
ecological exatics to the faunal and floral complexes
found in the Yellowstone area. Animals and plant spe-
cies similar to those found in the Ecosystem have
evolved with goats in close proximity. One might argue
that the specific animal and plant populations in the
Yellowstone Ecosystem didn't evolve with goats and so
may not have developed the defenses found in popula-
tions sympatric with goats.

However, this brings us to the second point of the
dilemma. Goats may not be historic natives to Yellow-
stone, however, based on fossils from the Palisades,
ldaho area, they were Pleistocene residents of the
Greater Yellowstone Ecosystem approximately
30,000-70,000 years B.P. No more recent evidence of
goats has been found in the area, but as little as 10,000
B.P, goats extended south to Mexico and east to cen-
tral Wyoming (Mead 1983) with the proposed dispersal
route being through the Yellowstone area (Mead 1983).
The more southern prehistoric populations are desig-
nated as a separate species, Oreamnos harrington,
Harrington's mountain goat. However, the specimens
from central Wyoming are classified as the same spe-
cies that is currently native to areas a few kilometers
from the Greater Yellowstone Ecosystem.

All this clouds the issue of whether goats truly are
native 1o the Yellowstone Ecosystem. However, the
question still remains: what will be the impact of moun-
tain goats on the current fauna and flora of Yellowstone

NP if and when goats become established, or re-
established. To determine theirimpact, | perused exist-
ing data to use in developing an environmental assess-
ment of goats of the Greater Yellowstone Ecosystem.
There were two major emphases. First, | tried to deter-
mine the potential number of goats we can expect to
inhabit the park. This is a critical point because it could
determine the impact goats would have on park vege-
tation. Workers in Olympic NP found it wasn’t so much
that goats were selectively eating rare plants but that
the sheer numbers of animals increased their impact
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on all plants, including the rare and endemic ones.
They also found the wallowing behavior of goats, exac-
erbated by their numbers, caused extensive plant
destruction and soil erosion. All these impacts would
have been less severe if goat numbers had not
become so high - 14 goats/km2 (Stevens 1983).
Goat densities vary from area to area. The lowest
density of goats | found reported in the literature was
0.2/km2 in British Columbia (Herbert and Turnbull
1977) and the highest was 15.4/km2 in Glacier NP
(Singer and Doherty 1985). Swenson (1985) found a
density of approximately 0.4 goats per km2 in the
mountains just north of Yellowstone NP This is near

the lowest estimate reported, so | used this density to
estimate a low population level.

Based on the range of densities reported for areas
similar to Yellowstone, | came up with a high estimate
of 1.9/km2. The next step was to determine, a priori,
how much goat habitat might exist in the park. As an
estimate, | used the amount of current bighorn sheep
habitat, 250 km2. Based on these figures, | estimated a
low population of 95 and a high of 475 goats.

At the low density of goats, no major impact on park
vegetation is expected. It is uncertain what impact the
goats might have at the higher density. To determine
the impact of higher densities of goats, | visited Glacier
NP. In the area near Logan Pass, where goats are at a
density of approximately 2.8 goats’/km2 (Chadwick
1974), no measurements were taken, but no obvious
signs of avergrazing or erosion from wallowing were
evident. So, at the projected high density of goats for
Yellowstone, no major impact of goats on the vegeta-
tion is expected. This is in contrast to what has hap-
pened at Olympic NP. Perhaps the higher density of
goats at Olympic, their greater wallowing because of
the warmer climate, and the intensification of these
factors by high amounts of rainfall, all contributed to the
goats’ negative impacts there.

The second emphasis of my work was to determine
the potential impact of goats, regardless of their num-
bers, on their nearest ecological relative, bighorn
sheep (Ovis canadensis). Bighorns traditionally have
been considered the symbols of Yellowstone wilder-
ness. Unlike other ungulates such as elk, deer, or
bison, sheep live in the high elevations and rarely are
seen by the casual visitor. To see a sheep means either
that you had the fartitude to hike to their haunts or that
you are extremely lucky. To lose this charismatic spe-
cies would diminish the park’s wilderness value.

To determine the potential impact of mountain goats
on sheep, | estimated how much their food and habitat
requirements overlapped by using existing data to cal-
culate resource overlap indices (Lawlor 1970). Based
ondata from unrelated studies for general food catego-
ries (grass, forbs, and shrubs), goats and sheep diets
would seem to overlap extensively (Fig. 1a). Even sep-
aration of diets into more specific categories would
lead to the same conclusion (Fig. 1a).

However, comparison of diets from independent

{Continued on page 9)

Woodland Caribou Studied

Wildlife Biologist Jean Cochrane has been investi-
gating for the fast year and a haif the feasibility of
restoring caribou to their historic home on Isle Royale.
Caribou and Canada lynx roamed the island archipel-
ago for thousands of vears, long before moose or
wolves colonized the park after 1900. Caribou disap-
peared in the late 1920s, following a century of regional
decling line due to overhunting, increased predation,
and brainworm disease.

Prospects for caribou restoration are improved by
the current decline in wolf numbers. Wolf predation
would fikely limit a caribou population to 20-50 animals
dependent on secure “"escape habitat”

A rare plant survey in 1992 will assess the potential
impacts of caribou on Isle Royale's unique rock shore
plant communities.

Peregrine Falcon Releases End

1991 will mark the fifth and last year for peregrine
falcon releases on Iste Royale. Thirty-eight young fal-
cons have been hacked from two sites in the park since
1987, 12 more will be released this year. While no birds
have yet returned to nest, two birds have retumed
briefly and one has taken residence in Milwaukee,
where she nested and raised young three years in a
TOW.

A pair of hacked peregrines is nesting this spring in
Michigan's Keweenaw Peninsula near the park's main-
land headquarters, but biologists and birders have not
yet been able to see the band numbers to determine
whether they are Isle Royale birds. Falcons also will be
released this year, for the second year, at Pictured
Rocks National Lakeshore.




studies present problems relative to food availability
25 anccii presence or absence of competitors. T‘he t;est way
cpa . to determine the amount of actual overlap between
a K Specific Diet goats and sheep is to compare diets oipsympatric
* Dailey et al. (1984) ) populations. Three investigators have done this. Dailey
4 Pallister (1974) [777lGeneral Diet etal. (1984) compared general diets (grass. forbs, and
shrubs) of sympatric goats and sheep in Colorado.
2.0 v 4+ Stewart (1975) - Based on their data, the resource overlap index for
summer diets was similar to unrelated studies (Fig. 1a)
However, during the winter, resource overlap reduced
substantially (Fig. 1a). Pallister (1974) and Stewart
o (1975) compared specific plant species used by goats
e and sheep in the Beartooth mountains just north of
® 1.5 I Yellowstone. Based on their data, the resource overlap
e indices were only half of what separate unrelated stud-
i= ies indicated (Fig. 1a).
a. Summer Diets Winter Diets Heiative to habitat requirements, the only reliable
o comparisons that can be made are from studies of
- 10 L N sympatric populations. Again, data from Pallister
) . (1974) and Stewart (1975) indicated substantial habitat
:5 % Z sepa_ration {Fig. 1b). It is important ‘lo note that the
,:,:‘ :.:‘ * studies by Dailey et al. (1984)1 Pallister (1974), and
:.:,: / ,:.: Stewart (1975)‘ were of “exotic” goats that had been
‘o:o:q / :,:‘ 7 transplanted into native sheep range. Thus goats and
05 :,:.: .:,: _ sheep are se_emmgly able to coexist. even whgn goats
,:,:‘_ / :,:‘ / are “non’native” intraductions, and goats will likely not
5 / 254 exclude sheep from Yellowstone NP. Whether goats
%% o will significantly reduce sheep numbers is unknown at
193] 9959 / this time and will depend on which population level
K % XA / scenario proves accurate,
0.0 s%% % /1 So. in conclusion, whether goats are to be consid-
Se parate Se par ate ered exotics or prehistoric natives is a decision to be
. made by NPS personnel, luckily! If left uncontrolled,
Sympatric Sympatric goats will continue to colonize Yellowstone NP and will
reach a population of between 100 and 500 animals.
The potential impact of mountain goats on Yellowstone
flora is estimated to be not as severe as it was in
Olympic NP. The presence of goats in the park also is
1.0 not expected to affect adversely the continued survival
of bighorn sheep. Some changes, however, likely will
b Pallister (1974) occur as Yellowstone adjusts to the return of one of its
TS prehistoric residents
Stewart ( 197 5) Laundré is an Adjunct Professor in the Department
of Biological Sciences at Idaho State University,
Pocatello.
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Cape Cod’s Atlantic White Cedar:
Managing a Unique, Natural (?) Community

By Glenn Motzkin and William A. Patterson Il

Cape Cod National Seashore (CCNS) contains the only NPS administered Atlantic white cedar (AWC;
Chamaecyparis thyoides) wetlands (NPS internal documents). Although AWC occurs in four locations
at CCNS, the 5-hectare Marconi Atlantic White Cedar Swamp (MAWCS) is the largest and most
significant site, containing one of the few examples of an old-growth AWC stand in the northeastern
United States. Management of the MAWCS poses unique challenges because the Swamp lies in a
rapidly developing landscape that is substantially altered from its presettlement condition.

Atlantic white cedar is an early successional species
that requires some form of disturbance to become
established. In the absence of disturbance, it is
thought to be replaced by more tolerant hardwood
species (Buell and Cain, 1943; Little, 1950). The
MAWCS is currently protected from fire and timber
cutting and therefore is potentially threatened by these
successional trends. We investigated both modern
and prehistoric vegetation and disturbance patterns at
MAWCS to determine the processes that have con-
trolled vegetation development over the past thousand
years. In this paper we present the results of this inves-
tigation and discuss management alternatives in the
context of NPS objectives and cultural constraints.

Cedar first arrived at the Marconi site approximately
3000 years ago and has persisted in varying abun-
dance since (Belling, 1977). Fine-resolution pollen and
charcoal analyses of peat representing the last 1000
years of the Swamp’s history indicate that fires, many

of which probably were set by Indians (Patterson and
Sassaman, 1988), were frequent in and around the
Marconi site in the centuries prior to European settle-
ment (Figure 1). Most fires probably ignited in the highly
flammable oak-pitch pine forests on the upland and
burned as intense surface or crown fires until they
entered the Swamp. Cedar pollen percentages during
this period appear closely linked to fire occurrence,
suggesting that fires burned through the Swamp
destroying existing cedar stands and regenerating new
ones
Past Fire Frequency Higher

Periods of dense shrub, herb, and moss cover, as
evidenced by high pollen percentages for these taxa,
suggest that open cedar stands unlike the one encoun-
tered today regenerated after presettlement fires
When increasing cedar pollen percentages indicated
closing canopies, fires burned through the Swamp and
initiated a new cycle of cedar regeneration. At no time

in the several hundred years prior to European settie-
ment did cedar pollen percentages reach the sus-
tained levels (80-90%) that are evident since settle-
ment.

Significantly, the high post-settlement percentages
of cedar pollen are accompanied by low charcoal
values, suggesting that few if any fires have burned in
the Swamp since the time the surrounding uplands
were settled (about 1650 A.D.). Higher fire frequency
prior to European settlement apparently prevented the
development of mature. dense cedar stands at
MAWCS, whereas a lack of fire since settlement has
allowed the current mature stand to develop.

Plots that we sampled within the MAWCS currently
are deminated by cedar, with ratios of cedar to red
maple basal area typically exceeding 4 to 1. Age-
structure analyses of the modern vegetation indicate
that AWC and red maple both occur in distinct age
cohorts, with establishment of both species limited to
episodes of recruitment associated with timber har-
vesting (Motzkin, 1990).

Most of the Swamp is dominated by & 100- to 150-
year-old cedar stand, with red maple stems scattered
throughout. In portions of this stand, little or no estab-
lishment of free stems has occurred in the fast 80 to 80
years. Elsewhere. light selective cutting 10 to 50 years
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Figure 1. Pollen and Charcoal profiles for the Marconi Atlantic White Cedar Swamp, Cape Cod National Seashore.
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How Does One Maintain
An Early Successional Species?

prior to establishment of CCNS (in1962) allowed cedar
and, especially red maple, to regenerate. A few small,
dense stands of young and intermediate aged cedar
regenerated after more intensive cuts. In none of our
plots did cedar or red maple continuously establish to
form all-aged populations.

Disturbance-dependent Recruitment

Results of our investigation of both current and past
vegetation indicate that disturbance factors have
strongly influenced vegetation patterns at MAWCS.
Establishment of cedar and maple occurs during dis-
tinct episodes of recruitment associated with distur-
bance events. In the past 80 years. timber cutting has
been the primary factor influencing regeneration, with
light thinnings favaring red maple and more intensive
cutting favoring cedar. Prior to 1650 A.D., fires
destroyed existing cedar stands but allowed for subse-
quent cedar regeneration. Fire frequency prior to set-
tlement apparently was high enough to prevent devel-
opment of dense stands of mature cedar like the one
that currently accupies the site.

Inthe absence of disturbance itis unlikely that signif-
icant amounts of cedar or maple will regenerate
beneath the existing mature stand. As this stand ages
and canopy gaps are created by death of individual
trees, portions of the stand lacking young maple or
cedar but with abundant shrubs probably will experi-
ence increases in shrub cover. Subsequent regenera-
tion of either cedar or maple at these shrub-dominated
sites probably will depend on gap size and local site
conditions.

Becauselight thinnings in the past favored establish-
ment of maple over cedar throughout much of the
Swamp. maples may increase gradually in importance
relative to cedar as the existing stand breaks up
Cedars are likely to outlive red maples, however
(Fowells, 1965), so cedar may again increase inimpor-
tance as the young stems of both species age and
maples die at a younger age.

A Future of Dense Shrubs

Such a scenario eventually would lead to a Swamp
dominated by scattered old cedar above a dense stand
of shrubs. Although cedar dominance may be greatly
reduced in the Swamp as a whole, the presence of
several small, 30- to 70-year-old stands suggest it is
unlikely that cedar will be completely extirpated from
the Marconi site within the next few centuries.

NPS management policies (NPS, 1988, p 4:2) note
the importance of change as “an integral part of the
functioning of natural systems,” stressing also that
“ecological processes altered in the past by human
activities may need to be abetted to maintain the clos-
est approximation of the natural ecosystem where a
truly natural system is no longer attainable” Current
Seashore policies of wildfire suppression and preser-
vation of existing plant communities rule out fire and
timber cutting as factors likely to influence future vege-
tation development in MAWCS. Because outer Cape
Cod is now densely populated and highly developed,
recreation of the pre-settlement disturbance regime of
frequent, catastrophic fires would be impractical. The
NPS might, however, adopt one of several manage-
ment practices for this site, recognizing that none of
them will duplicate pre-settlement conditions.

If current protection is continued, there probably will
be a reduction in the importance of AWC relative to red

maple and shrubs in the next century. The dense, old-
growth character of the present mature stand will dis-
appear. [fNPS chooses to maintain a cedar-dominated
stand at MAWCS, human intervention probably will be
required. As the existing stand breaks up, small clear-
cuts could be established to regenerate dense, young
stands of cedar (Roman et al, in press).

Management Options

In evaluating management options, the cultural and
ecological value of maintaining a cedar-dominated
stand should be considered. The Marconi Atlantic
White Cedar Swamp is valued as one of the best
remaining examples of the Coastal AWC vegetation
type on Cape Cod. With good public access provided
by a raised boardwalk, the Swamp is visited annually
by many who appreciate its aesthetic qualities, includ-
ing the dense, old-growth aspect of the cedar-
dominated vegetation. Our results suggest that this
stand is, in fact, unlike that which existed prior to settle-
ment, and that, in the absence of disturbance, its long-
term maintenance is in doubt. This site thus presents
the interesting paradox of a highly valued resource that
is in one sense “unnatural” while at the same time
difficult to maintain in its present condition.

We have demonstrated that cedar is notimmediately
threatened by a management strategy that favors pro-
tection over active management. In fact, cedar trees
probably will survive for a very long time at Marconi, but
in a community that is different in structure, species
abundances, and ecosystem processes than the one
existing at the site prior to European settlement.

A similar conclusion may apply to many natural
areas preserved for the unique species or commu-
nities they contain. Management of these areas must
take into consideration not only current vegetation
dynamics, but those of prior communities occupying
the site as well. However, complex ecological pro-
cesses and madern caonstraints fo management may
limit our ability to achieve the objective of maintaining a
“close approximation of natural ecosystem pro-
cesses.”

Patterson is a professor and Motzkin is a Depart-
mental Assistant with the UIMA Department of For-
estry and Wildlife Management.
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letters

To the Editor:

This is with reference to “A Commentary on Visitor
Statistics” (Park Science, Spring 1991, p. 17).

| did not expect to read an ode to killing under the
above title. Surely Mr. Lovaas, as a Regional Chief
Scientist. is far from needing the flesh of pristine wild-
life to feed himself, no matter how tender the flesh of
the creatures he kills.

Did it ever enter his mind that reveling in “being
alive,” flexing his muscles, etc., might have been
equally enjoyed by the “fine bull moose"” he killed? Not
only does he verbally exult over what he destroys, he
vicariously exults over what he might have killed - “a
gorgeous, rolicking grizzly bear”

Such sentiments are philosophically out of context
for the National Park Service. Such self-congratulatory
prose and policies cause the public to question whose
hands the fate of our wildlife is in, as they are
increasingly doing with the so-called National Wildlife
Refuge System

Sincerely,
Mary Kelly Black
Park Service Employee

Al Lovaas Replies

Hunting 1s not philosophically out of context for the
National Park Service, at least not on millions of acres
where it is legally mandated. Ms. Black aims her anti-
hunting sentiments at the wrong target; | don't make
the rules.

Ms. Black obviously cares deeply for wildlife and |
am disturbed she apparently believes | do not. | was
trying to convey my respect, admiration, and love for
wildlife and its habitat, to which | have devoted a long
career, and | regret | was unable to express those
feelings adequately.

Taking wildlife for food only deepens my respect.
During every meal of moose flesh my thoughts return
to the wild spirit of the animal | killed and of the wilder-
ness which nurtured it. The previous year | contem-
plated similarly the deer | had killed in the old growth
forests of the Tongass near Sitka. To tell the truth,
however, | was never really sure just which of the six
was represented on the platter at any particular meal.
(The season bag limit was reduced to five in 1990 and
four in 1991 because the population decreased after
two tough winters and overbrowsed range).

As for the National Wildlife Refuge System, it was
initiated in 1903 by President Theodore Roosevelt, a
mighty hunter.

‘Partners’ Workshop

A workshop entitled “Partners for Research and
Resource Management was presented to the NPS
Resource Management Trainees class in Denver on
March 11 by Dr. Sarah G. Bishop, President of Part-
ners in Parks. '

Dr. Bishop and the NPS Training Division are pre-
paring a training package on the subject of building
partnerships. It will consist of a reference manual and
guidetines for presenting the information in a work-
shop ortraining course. Class evaluation of the course
will be incorporated into the final version of the refer-
ence manual, which will be completed by June 1991,

The work of Dr. Bishop's organization is to find
opportunities for individuals and organizations to
assist National Park research and management pro-
grams through ongoing partnerships. -




regional
highlights

Western Region

Christine Schonewald-Cox, research scientist with
the NPS/CPSU at U/Cal/Davis, has the following arti-
clesin press: “Cross-boundary Management Between
National Parks and Surrounding Lands: A Review and
Discussion,” (with Marybeth Buechner and Raymond
Sauvajot of the U/Cal/Davis Institute of Ecology and
Bruce Wilcox of the Institute for Sustainable Develop-
ment, 3000 Sandhill Rd., Bldg. 1, Suite 102, Menlo
Park, CA 94025) in Environmental Management
“Scale. Variable Density, and Conservation Planning
for Mammalian Carnivores,” (with Rahman Azari of the
U/Cal/Davis Division of Statistics and Stephanie
Blume of the NPS/CPSU at U/Cal/Davis) in Conserva-
tion Biology; and “Park Protection and Public Roads.”
with Buechner in Conservation Biology: The Theory
and Practice of Nature Conservation, Preservation
and Management, 1991. Chapman Hall. NY NY: edi-
tors Peggy Fiedler and S.K. Jain.

Recent publications already in print, and her co-
authors, include “The role of interagency cooperation
in managing for viable populations,” with Hal Sal-
wasser of the USDA Forest Service, and Richard
Baker of the U/Cal/Davis Dept. of Environmental Stud-
ies, in Viable Populations for Conservation, 1989.
Cambridge Univ. Press, edited by Michael Soule”: “Bio-
logical Diversity and Global Change: Habitat Frag-
mentation and Extinction,” with Thomas J. Stohlgren of
the NPS/CPSU at U/Cal/Davis, in Proceedings of the
Second US-USSR Symposium on Air Pollution
Effects on Vegetation Including Forest Eco-
systems, USDA Forest Service, Northeastern Forest
Experiment Station, Broomall, PA, 1990; “Wilderness
and the Protection of Genetic Diversity,” with Thomas
Stohigren of the NPS/CPSU at U/Cal/Davis, in Wilder-
ness Benchmark 1988: Proceedings of the National
Wilderness Colloquium; USDA Forest Service
Southeastern Forest Experiment Station Gen. Tech.
Report, SE-51. Asheville, NC, 1989; and “Boundaries
in the Protection of Nature Reserves,” in BioScience,
Vol. 38 No. 7, pp 480-486.

o4

From Mark Sogge, Biological Technician at the
recently established CPSU at Northern Arizona Uni-
versity in Flagstaff, come the following two items:

A pair of endangered Peregrine falcons nested last
summer along the border of Walnut Canyon National
Monument. Tom Ferrell, District Ranger, suspected
nesting activity on a cliff near the monument’s border
with Coconino NF. Mark Sogge verified the presence of
two adult and two immature Peregrines at the cliff site
in August. Biologists with the AZ Dept. of Game and
Fish later rappelled from the cliff to the nest site and
found Peregrine eggshell fragments and prey remains
(scrub jays and nighthawks). This cliff is the smallest in
the state to support nesting Peregrines, and reflects
the positive status of Peregrine populations in Arizona.

L

Charles van Riper Il and Mark Sogge of the CPSU
at Northern Arizona State U, Flagstaff (CPSU/NAU),
have conducted a series of meetings with the AZ Dept.
of Game and Fish (ADGF) to initiate a cooperative
study of Pronghorn on state and NPS land in north-
eastern Arizona. Petrified Forest NP and Wupatki
National Monument have been selected as study

areas. ADGF has studied Pronghorn population biol-
ogy in the past, but research on NPS lands can contrib-
ute information not available elsewhere, such as the
effects (at Petrified Forest) that paved roadways with-
out associated cattle fencing have on Pronghorn
movements. At Wupatki, researchers can study Prong-
horn reproduction and mortality in grassland areas
that are not grazed by cattle.

Elena Fraire, a Biological Technician at CPSU/NAU
spent nine weeks in 12 of the 20 NPs and Monuments
in Arizona. She gathered information on the natural
resource databases in Casa Grande Ruins NM, Coro-
nado N Mem., Fort Bowie NHS, Grand Canyon NP,
Montezuma Castle NM, Organ Pipe Cactus NM, Petri-
fied Forest NP, Saguaro NM, Tento NM., Tuzigoot NM,
and Walnut Canyon NM - all as part of Phase | of the
Western Region Inventory and Monitoring Project
headed by Tom Stohlgren, ecologist with the CPSU at
U/CA/Davis.

She met with Superintendents and worked with
Resource Management staff at each NPS unit. As
anticipated, many of the parks lack baseline data for
mammals, plants, reptiles and amphibians. In smaller
parks, only checklists are available, many of which
have not been updated since the early 1970s.

The CPSU/NAU will respond to the CPSU/UC/Davis
findings by focusing baseline projects in the Colorado
Plateau parks. The CPSU/NAU will enter data for a
computerized bird list for the Grand Canyon NP based
on the data structure set-up by the CPSU at UC/Davis.
The CPSU/NAU will produce a computerized plant list
for Montezuma Castle NM and Tuzigoot NM based on
past studies. Ultimately, all these databases will be tied
to a GIS that will be housed at the CPSU/NAU.

The CPSU/NAU is hosting the First Biennial Confer-
ence on Research in Colorado Plateau National Parks
July 22-25 on the NAU campus in Flagstaff. Topics will
cover but are not limited to air and water resources,
grazing impacts, endangered species, introduced or
alien species biology and control, inventory and
manitoring, single species ecology, GIS, human
impacts, climate and climate change, archeology, and
riparian resources. Portions of the proceedings may be
published.

* %

Julie Pickering is the editor of a new quarterly news-
letter for research and resource management of Colo-
rado Plateau National Parks, titled Colorado Plateau.
The second issue (Spring 1991) features bald eagle
research downstream on the Colorado river from Glen
Canyon Dam and the effects of rainbow trout introduc-
tion on eagle populations. The increased numbers of
bald eagles seen in winter months since the large
winter spawning runs of trout became a factor raises a
question of the impartance of the non-native trout as a
food source for the endangered bald eagle. It also
highlights the management dilemmas that arise when
established management goals seemingly conflict ...
in this case, the welfare of an endangered species
appears to be dependent on continuation of an altered
ecosystem.

Pacific Northwest

The U.S. Forest Service formally unveiled on Feb.
25, 1991, the results of a two-year mapping project,
showing that 4.3 million acres of old-growth trees
remain on national forests west of the Oregon and
Washington Cascade crests and in northern Califor-
nia. The Wilderness Society simultaneously released
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its own maps showing 3.8 million acres of “ancient
forest” remaining on a similar but not identical land
base.

Jean Durning, Seattle director for The Wilderness
Saciety. called the ability to look at various old-growth
types across the landscape the most useful outcome
of the mapping program. “The big story comes,” she
said, “when you look at the maps themselves and look
atwhat's on the ground. I think there are very important
reasons to differentiate the vegetation types. Mountain
hemlock is not interchangeable with ancient forest or
spotted owl habitat.”

The two studies used computer analysis of satellite
imagery but employed different definitions of old
growth and slightly different land bases in arriving at
their numbers. The project identified 607.000 acres of
old-growth forest in the Mount Rainier. Olympic. and
Crater Lake NPs.

Rocky Mountain Region

A small population of the rare orchid Spiranthes
diluvialis 1s the object of current research underway at
Dinosaur National Monument in Colorado. NPS Water
Resources Division hydrologists Bill Jackson and Joel
Wagner, who participated in a multidisciplinary assess-
ment of the Hog Canyon riparian system in the Manu-
ment, found that the alluvial fan at the mouth of Hog
Canyon has been subjected to a variety of impacts
including overgrazing and stream channel excavation/
relocation. The rare orchid persists along a perennial
spring-fed stream, and research is attempting to deter-
mine how best to enhance its habitat.

Steve Petersburg, the Monument's natural resource
management specialist, is conducting an evaluation of
current hydrologic, geomorphic, and vegetation condi-
tions. preparatory to developing ways of restoring pre-
settlement hydrologic/geomarphic processes and veg-
etation communities. The work is being done along
with an overall botanical survey, in cooperation with the
USFS and the U.S. Soil Conservation Service.

A new program, established in the Region in 1990 to
provide funding for natural resource mitigation. preser-
vation and restoration projects, was made possible
through increases in the regional base. Over 30 parks
competed for FY 91 support, resulting in 17 new pro-
jects. They ranged from restoration of natural air flows
at Wind Cave NP to the design and construction of
watergates to prevent escapes of bison and elk a
Theodore Roosevelt NP. The program is helping imple-
ment projects that often are too small or non-
controversial to be funded through other regional or
servicewide programs, especially at parks with limited -
base funding.

*

Impending development outside the Great Sand
Dunes National Monument has created an urgent
need for better understanding of the Dunes. Several
research projects are underway to determine the
impacts on park resources from outside development:
Dunes coring, (by Adams State College); dating of the
quartz sand in the dunes, (by the USGS); location of
faults and mapping of surface and subsurface geologic
structure, (by the Colorade School of Mines Geo-
physics Field School); loss of Medano Creek surface
flow study. (by Utah State University); dunes vegeta-
tion, (by the USFS Shrub Sciences Lab in Provo,
Utah); dunes insects, (by the University of Colorado):;
and sand migration. Once collected, the information
will be put in GIS format to provide a tool for under-
standing and managing the complex dune system.



regional highlights (contq)

Yellowstone NP had begun a test of 25 bison for the
Brucella organism, to determine the potential for infec-
tivity. Blood and tissue samples from bison in the Mary
Mountain herd were to be tested for the relationship
between brucellosis serological positivity and actual
infectivity in the Yellowstone sample tested. The pro-
lect began April 8, 1991, when three hison were dis-
patched before a temporary restraining order was
issue to halt the research due o litigation filed in
Federal court by the Fund for Animals. This delay
caused the NPS to miss the optimal period for conduct-
ing the research and the proposal was therefore with-
drawn.

The park needs this scientific data for preparation of
a long-term bison management plan. Yellowstone and
the Regional Office are reviewing options to continue
this research at a later date, taking into account alter-
natives for data collection, biological factors, public
concern, visitor safety, logistics, protection of park
resources, and possible legal challenges.

Midwest Region

Students in a U/WI graduate seminar on Ecology in
National Parks conducted research on such topics as
dynamics of toxic chemicals in food webs of boreal
parks, reintroduction of wolves in Yellowstone, and
exotic vertebrate invasions in South Florida parks. The
spring semester course began with presentations by
Walter Loope (Pictured Rocks National Lakeshore),
Ron Hiebert (Chief Scientist for the NPS Midwest
Region), and James Bennett (Great Lakes Coopera-
tive Park Studies Unit).

"

Researchers and Resource Management Branch
personnel of Indiana Dunes National Lakeshore are
using the park's GIS to determine the frequency of
wildfires occurring in a given area of the lakeshore and
to document areas subject to a large number of wild-
fires. The information from the analyses will be used to
defend various aspects of the lakeshore’s fire manage-
ment plan, now being revised, and to better manage
lakeshore resources through proper application of pre-
scribed fire.

Apostle Islands NL held its 12th annual research
conference in Bayfield, Wlon Oct. 24-25, 1930, provid-
ing an annual update on research at the Lakeshare.
Presenters related their work 1o management issues
posed by Lakeshore managers. Topics ranged from
submerged cultural resources, sea kayakers, and spit
geomorphology to black bears, eagles, and data man-
agement. Some 56 scientists, park managers, and
interested public attended.

Southeast Region

A barred owl sitting on a pine limb in Congaree
Swamp National Monument (NM) is the subject of the
South Carclina Wildlife Federation print of the year.
The Monument was chosen for the painting because
the barred owl is found in the state’s wooded swamps,
river bottoms, and wetlands. The Federation is working
inSouth Carolina to promote wetland conservation and
policies that will protect wetlands. Congaree Swamp
NM will serve as a host site for the Federation to feature
in 1991 during efforts to educate the public about the
valuable functions wetlands provide for wildlife habitat,
flood control, pollution reduction and ground water
recharge.

A print of the painting by artist Jann Rattray Twork is
available, unframed, for $50 from the SC Wildlife
Federation, P.O. Box 61159, Columbia, SC 29260.

Qut on a limb

Mid-Atlantic Region

Gary Machlis, Sociology Project leader at the U/ID
NPS/CPSU; Dick Ring, superintendent at Delaware
Water Gap NRA; and Jeff Marion, CPSU unit leader at
Virginia Tech presented a social science plan devel-
oped by Machlis for the Delaware Water Gap to the
Northeastern Recreation Research Conference. The
plan reviewed previous sacial science research rele-
vant to the Water Gap, evaluated and summarized
neededresearch, and outlined a four-stage action plan
for obtaining the needed research. Copies of the plan
are available from Beth Johnson, Delaware Water Gap
NRA, Star Route 38, Milford, PA 18337, (717)
296-6952. An article describing the plan is being pre-
pared for Park Science.

Also at the Northeastern Recreation Research Con-
ference, Malcolm Ross, Resource Management Spe-
cialist at the Upper Delaware Scenic and Recreational
River, presented a paper titled “Environmental
Glasnost: Protecting a Resource You Do Not Own,”
describing the challenges faced by managers at the
Upper Delaware in achieving agency objectives
through work with local governments, state and federal
agencies, and area residents.

* w

Shenandoah NP recently held a second meeting of
its Science Advisory Board, at which board members
reviewed the park’s Long-term Ecological Monitoring
program, a new Resource Management plan, and dis-
cussed prospects and application procedures for nom-
inating the park as a new Biosphere Reserve. This
year marks the third and final year of Peregrine falcon
releases.

ok k

The Mid-Atlantic Region welcomes new resource
management staff and says farewell to some migrating
friends. Welcome to Pat Lynch, GIS Program manager
at Shenandoah NP; Keith High, GIS Specialist shared
by Delaware Water Gap and the Upper Delaware Sce-
nic and Recreational River, and John Perez, Resource
Manager at Fredericksburg and Spotsylvania Bat-
tlefields. Farewell to Kathy Jope, Regional Resource
manager, to the same position for the Pacific North-
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west Region; Rick Potts, Shenandoah Resource man-
ager to the same position at Katmai NP, and Meg
Weesner, New River Gorge National River Resource
manager to the same position at Saguaro National
Monument.

Delaware Water Gap NRA recently hosted a 25th
Anniversary Symposium. Topics included natural sci-
ence, public policy, park administrative history, and
regional cultural history. Copies of the Symposium
Proceedings are available from the Superintendent,
Delaware Water Gap NRA, Bushkill, PA 18324.

T

Jeff Marion, Virginia Tech CPSU unit leader, reports
completion of a cooperative USFS/NPS study titled
“Results from the Application of a Campsite Inventory
and Impact Monitoring System in Eleven Wilderness
Areas of the Jefferson National Forest.” Significant
improvements in impact assessment procedures,
including a more accurate and precise Variable Radial
Transect method for measuring campsite size, a com-
prehensive manual of monitoring protocols, and menu-
driven dBASE |V databases also are featured in the
report.

Marion is working on a servicewide 1&M manual for
managers seeking to develop recreation site impact
monitoring systems. The Jefferson NF report is avail-
able from Marion at the NPS/CPSU, Virginia Tech,
Dept. of Forestry, Blacksburg, VA 24061-0324 (703)
231-6603.

Wildlife and Vegetation Division

Three members of the Division participated in the
International Conference on Science and the Manage-
ment of Protected Areas held May 14-19, 1991 in Wolf-
ville, Nova Scotia. Mike Ruggiero, on behalf of himself
and co-authors Tom Stohigren and Gary Waggoner,
presented a paper, “Towards a Biological Survey of the
US National Park System” to a session on Manage-
ment Strategies. Nape Shelton gave a paper on
“Removing Bottlenecks in the Transfer of Park
Research Information” to a session on Putting Palicy
into Action. Pete Comanor, on behalf of himself and co-
author John Dennis, presented a poster session and
paper titled “US National Parks: Benchmark Contribu-
tors to Long-term Global Change Research” in a ses-
sion on that subject.

* o

NPS-77, the NPS's first comprehensive guideline on
natural resources, has been completed and is in print-
ing.

Alaska Region

The US-USSR Beringian Heritage International
Park planning team met April 22 through May 6. The
joint team toured northwest Alaska, Denali, and Kenai
Fjords NPs, and conducted meetings at the Alaska
Regional office and the Denver Service Center. Legis-
lation is to be introduced on both sides in 1991. Tar-
geted completion of the International Park is 1992,

P

Reports published in the Region recently are:

Racine, C.H. and G.M. Ahlstrand. 1991. Thaw
response of tussock-shrub tundra to experimental all-
terrain vehicle disturbances in South-central Alaska.
Arctic 44:31-37.

Wesser, S.D. 1991. The effects of light and moisture
on two species from contiguous communities of south-
facing bluffs in Interior Alaska, USA. Arctic and Alpine
Research 23:99-103.



information crossfile

Three Australian scientists, after 20 months of
research in the South Pacific, have confirmed a con-
nection between plankton gas emissions and cloud-
seeding sulfur compounds. While other correlations of
the Gaia hypothesis remain unproved, the results, they
suggest, lend weight to the idea that the planet and its
life forms collectively constitute a self-regulating
“superorganism.”

Plankton are known to excrete a gas rich in sulfur

~compounds, and those compounds in turn create
“cloud condensation nuclei” - the seeds of clouds.
When the Earth's temperature rises, plankton growth
increases, causing more gas emissions into the
atmosphere and thus more clouds. The clouds block
sunlight, reducing air temperature, restricting plankton,
and thus maintaining planetary equilibrium. So goes
the theory proposed two decades ago by British cli-
matologist James Lovelock and U.S. biologist Lynn
Margulis and named for the Greek goddess of Earth.

Leslie Roberts, editor of the News and Comments
section of Science, devoted his section in the March
15,1991 issue to discussing the fallout from the govern-
ment’s massive acid rain program. NAPAP (National
Acid Precipitation Assessment Program) involved
some 2000 scientists and half a billion dollars over a
decade to create “an impressive body of scientific
research,” Roberts said, but in terms of policy, he
quotes one congressional aide as calling it “totally
irrelevant.” Others have said that although NAPAP may
have fallen short of its policy goals, its scientific
research helped define the parameters of the debate
early in the decade.

Roberts suggests that the program never really
recovered after publishing a 1987 interim report “that
was widely perceived as a biased attempt to downplay
the problem - a sobering reminder of just how fragile
credibility can be when dealing with such a highly
emotional issue as acid rain. More than that, however”
Roberts adds, “NAPAP strove for scientific perfection
and lost policy relevance in the bargain”

“Scientific overkill?" asks the caption next to a pic-
ture of the five feet tall stack of 6000 pages - the final
NAPAP report. James Mahoney, who directed the pro-
gram, says that with the benefit of hindsight, he would
have directed some of the resources away from
NAPAP's enormously complicated atmospheric trans-
port model toward “simpler models that could have
provided answers sconer” and warned the interagency
Committee on Earth and Environmental Sciences that
“Global change is driven by too much raw science.”
The NAPA scenario, he indicated, is already repeating
itself in the new federal climate change program.

Paleontologists have identified the 135 million-year-
old fossil remains of a bird from northeast China that
documents an important step in the evolution of avian
flight. Paul C. Sereno of the University of Chicago
announced the find at the October 1990 meeting of the
Society of Vertebrate Faleontology in Lawrence, KS.
The still-unnamed sparrow-sized specimen is the ear-
liest known example of a bird with modernized flying
ability — about 10 to 15 million years “younger” than the
oldest known bird, Archeopteryx, and shows several
flight features that its crow-sized predecessor lacked.
The fossil, described in Science News, (138:16, p. 246)
“shows an intriguing mix of modern avian features and

primitive characteristics retained from reptilian ances-
tors” It had flight-specialized shoulders and a short-
ened set of tail vertebrae fused into one bone - an
avian adaptation called the pygostyle. It also had claws
that were long and curved, allowing better perching
ability than its ancestors.

*
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Peter Olson, a geophysicist who conducts convec-
tion experiments in oil-filed tanks at Johns Hopkins
University in Baltimore, likens a fresh cup of hot coffee
into which a liquid creamer has been poured to the
mantle of the planet Earth. Both the coffee and the
mantle stir themselves by a process called convection.
As heat escapes at the top of the mug, the upper layer
of coffee cools and grows denser, sinking toward the
bottom in sheets. The descending currents force
warmer liquid to rise.

The earth’s mantle warms mostly from within - some
80 percent of its heat coming from the decay of radio-
active elements distributed throughout the mantle
layer. “The remaining fraction of heat comes from the
core below,” according to Richard Monastersky in an
offbeat little piece in the December 1, 1990 issue of
Science News. “At the top of the mantle, heat escapes
upward through the tectonic plates that form a thin,
broken shell encasing the mantle. These plates contin-
uously rearrange their positions on the surface, bump-
ing and grinding against each other with Earth-shaking
consequences.”

In the mug, after addition of the cream, you can
witness a miniature imitation of the grand geophysical
process —where sheets of cold ocean floor sink into the
hot mantle, a process called subduction. Volcanoes
grow over subduction zones because some of the
oceanic rock melts as it plows down into the hot mantle,
causing molten magma to rise and then erupt at the
planet's surface.

“Of course, java is not lava,” Monastersky admits,
“and you can carry the mug/mantle analogy only so far.
Given that geophysicists have difficulty simulating
mantle and plate motion even with complex computer
models costing a million dollars, how much can you
expect from a 60-cent cup of coffee?”

*%

Park Science readers who were intrigued by Jim
Wood's article, “Technical Writing As a Tool — an Art”
(Park Science 11:1, p. 13), might want to check out the
piece by George D. Gopen and Judith A. Swan, “The
Science of Scientific Writing,” in American Scientist
(Nov/Dec 1990, pp 550-558. The authors expand on
the thesis that if the reader is to grasp what the writer
means, the writer must understand what the reader
needs. Gopen is director of writing programs at Duke
University; Swan teaches scientific writing at Prince-
ton.

A startling botanical conversion, totally unexpected,
is the dense blanket of knee-high grass that now
stands where formerly patchworks of scraggly shrubs
and parched earth existed in the Chihuahuan Desert.
The transformation is the result of a study begun in
1977 by James H. Brown, an ecologist at U/NM in
Albuquerque, to assess the ability of native kangaroo
rats to compete with native ants for the area’s supply of
large plant seeds. It began with exclusion of these rats
from small plots of shrubland in southeastern Arizona.
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Eight of the original 24 small plots (2500 square
meters) were surrounded by fine-mesh fences,
adjusted to exclude either all rodents or at least three
species of the kangaroo rats native to the sites. The
finding documents for the first time, according to R.
Cowen writing in Science News, Vol. 138, p. 391-392,
“that the collective actions of several related types of
animals - not just the behavior of a single species —
can dramatically alter the fate of an ecosystem.”

“People are only worried about the much more com-
prehensible and simple question of conservation —
whether a species is there or not,” comments marine
ecologist James A. Estes of U/Cal/Santa Cruz. “But if
an ecosystem is tied together by a guild rather than a
single species, our emphasis ought to be on conserva-
tion of the quild rather than the species.”

“Is a warm-water cycle stripping corals of their life-
blood?” asks Robert N. Langreth in a Science News
Dec. 8, 1990 article, "Bleached Reefs” Weeks of
abnormally warm water have caused the usually color-
ful Puerto Rican corals to expel the algae that give
them their hues. A former commercial fisherman who
now assists marine botanists at the University of
Puerto Rico in Lajas, says: “Some people say this is
normal. I'm 42 and I've been working in the water all
this time, and I've never seen something like this
before.”

Apparently, scientists have known about coral
bleaching for at least 75 years, according to Langreth,
but the phenomenon became widespread only in the
last decade. The summer and fall of 1987 brought the
world’s most extensive bleaching on record. In past
years, most of the iaded reefs recovered during winter,
but this year many researchers worry that corals,
weakened by repeated bleachings, may actually die.

The issue has drawn the attention of the Senate
Committee on Commerce, Science and Transporta-
tion. At an October 1990 subcommittee hearing, reef
researchers ventured the disturbing prediction that the
current coral fadeout may signify the beginning of the
expected global greenhouse warming.

Michael Glantz, a senior scientist at the National
Center for Atmospheric Research in Boulder, CO,
describes (in an article for Knight-Ridder News Ser-
vice) a new category of international refugee: environ-
mental refugees ... people who have fled their homes
to other parts of their country or across international
borders because of environmental degradation and
changes. Processes like desertification, deforestation,
and prolonged droughts have caused them to seek a
new homeland in order to feed their families,” Glantz
writes. “Like those fleeing from a local war (refugees)
or in séarch of a better life (economic refugees), they
too have no official status as refugees.”

The UN Environmental Programme, Glantz reports,
is co