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Great Smoky Mountains National Park (GRSM is
one of the largest natural wildland reserves in the
eastern United States. The 520,004-acre park con-
tains approximately 1,300 native species of vascuiar
plants including 130 native tree species. This large
diversity of plant species can be atiributed to the tem-
perate climate, geologic history and the ranges of ele-
vation. precipitation. topography and aspect. The sce-
nic vistas that provide millions of visitors with seem-
ingly endless views of forested mountains are amang
the important reasons peogle come to GRSM. the
most visited national park in the National Park System
{Peine and Renfro 1888).

Background. With such a large resource base. park
management must be vigilant to see that these
resources are not adversely affected from sources
outside the park. Air poliutants, especially ground-leve|
ozone [Q,). are suspected of being major threats to
man and his enviranment, particularly forested eco-
systems. Park managers are mandated by the 1977
amendments to the Clean Air Actto protect the natural
vegetation from air pollutants. Great Smoky Mountains
NP has been designated a Class | area which sets as a
goal, “the prevention of any future degradation of air
quality caused by manmade air poilution.” This is a
very difficult mandate to fulfil and requires careful
documentation of potentially adverse impacts.

Ozone is a pollutant of primary concern in the east-
ern U.S. Itis the most widespread air pollutart in the
nation and causes more plant damage than any other
source (USDA 1987). It is referred to as a secondary
pollutant {produced via primary components) and is
formed in the air by the action of suniight cn nitrogen
oxides (e.g. motor vehicle exhaust, the burning of coal
and ail furnaces} and hydrocarbons (e.g. unburned
gasoling vapors). Ozone is also a natural component of
our air, existing in the upper atmaosphere, where it pro-
tects us from ultraviolet radiation. lt is the ground-level
ozone that appears to be responsible for widespread
injury of several plant species in the U.S,, such as

tobacco, saybean, lettuce, grape, comman mitkweed,
eastern white pine. black cherry. sassafras and many
lichens (Stern et al. 1984, NPS-AQD 1988).

The National Ambient Air Quality Standard for
azone is 0.12 parts per million (ppm), which exceeds
the level atwhich adverse effects to many plants occur.
Preliminary studies of ozane injury and field observa-
tion by qualified plant pathologists suggest that
damage may occur to many plants in GRSM.

Early research addressing the effects of czane on
park resources was subjective and observational.
While these approaches were appropriate for the initia
assessment of ozone retated impacts. the current pro-
jects must include specific peer reviewed Quality
Assurance/Quality Control (QA/QC) elements. GRSM
has just that kind of project underway.

Objectives. In 1986, the NPS Air Quality Division in
Denver funded a four-year program at GRSM
designed lo establish any effects of ambient ozone on
native plant species in natural communities, and fur-
ther. 1o tie any observed effects to established levels of
known ozone exposures. The major study objectives
are to:

1. Determine the ozone sensitivity and assess
patential impacts on native plant species collected in
GRSM, as indicated by foliar injury and altered growth,
and

2. Determine the effects of ambient ozone con-
centrations on native species in natural communities
within the park.

METHODS

Study Site. The open-top chamber facility became
fully aperational in June of 1987 at a site located at the
GRSM Uplands Field Research Laboratory in Gatlin-
burg, Tenn. There are 12 plant-growth points (9 of
which are growth chambers). Five of the open-top
chambers have heen eguipped to dispense ozone
from a generation system on site, Each chamber is a
cylinder 10 feet in diameter and 8 feet high, covered
with teflon-cured pobyviny! chloride panels. The cham-









Ambient Ozone Monitoring, Permanent Plots
and Field Surveys. Once a species has been deter-
mined to be sensitive tc czone from this chamber
study, by showing visicle foliar or growth effects. a
series of permanent vegetation plots and field surveys
will be added to the study. In GRSM, ozone monitors
are located on an elevationat gradient consisting of
Twin Creeks Area (2000 ft.), Look Rock Alr Quality
Monitoring Station (2700 ft.), and Cove Mountain {4100
Lk

During the summer of 1983, Uplands Field Research
Laboralary staff is operating a mobile ozone sampling
vehicle throughout the park 1o determine variability in
ozone concentrations at different levels of the forest
canooy (e.g. abcve tree canopy. within the top of the
crown 60-100 feet, under the crown 30-60 feet, and in
the understory 1-30 feet), in different vegetation types.
elevations, aspects, slopes and topographic locations.
This information wiil provide tremendous insight into
the variability of ambient ozone concentrations in the
forested ecosystems of GRSM.

The ozone moniters at GRSM provide the oppor-
lunity to assess the effects of ozone at both the spe-
cies and community level. Species level effects will be
gvaluated several times a season, and community
level effects on an annual basis for the duration of the
study. Community level work will continue beyond this
study as part of the GRSM long-term ecological
monitoring program.

CONCLUSIONS

Very little is known about the effects of ground-level
ozone on the natural communities of vegetation in
GRSM. Uncerstanding what biclogical processes are
taking place in GASM and being able to inventory and
monitor these changes. will allow researchers to con-
tribute to the knowledge about the effects of ozone on
park resources and wiil better position the resources
management team to make sound, land-managsment
decisions.

Rentro is a Biological Technician at Great Smoky
Mountains NP
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