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KEYNOTE ADDRESS

The Southeast Regional Sciencg Program:
National Park Service Mission Oriented Research

Raymond Herrmann
Chief Scientist, Southeast Region
National Park Service

The Southeast Regional Research Program has developed to a present
level of more than 100 ongoing research projects, through the direct involve-
ment of nineteen National Park Service scientists located in seven field units as
well as contracts supervised by these scientists. These National Park Service-
supported researchers are investigating high priority problems identified by
park management.

The Uplands Field Research Laboratory was established at Great Smoky
Mountains National Park. Establishment of the lab has permitted the develop-
ment of Natural Science Research programs and projects which directly support
the resources management programs of five upland parks: Great Smoky Mountains
National Park, Kings Mountain National Military Park, Cumberland Gap National
Historical Park, Mammoth Cave National Park, and the Blue Ridge Parkway.

The South Florida Research Center at Everglades National Park has
developed over the past two years a diverse and complex program of research
aimed at the solution of problems unique to southern Florida and four National
Park Service areas: Everglades National Park, Biscayne National Monument,
Big Cypress National Preserve, and Fort Jefferson National Monument.

The Coastal Field Research Laboratory has been established at National
Space Technology Laboratories, Bay St. Louis, Mississippi, and provides
direct research liaison with the five major coastal areas of the region: Cape
Hatteras National Seashore, Cape Lookout National Seashore, Canaveral National
‘Seashore, Gulf Islands National Seashore, and Cumberland Island National
Seashore, as well as several additional coastal historic areas.

In addition, the establishment of two university located positions at the
University of Georgia and Western Carolina University provides support to
regionwide research activities.

Special projects of regionwide application that are being dealt with by

these researchers are: (1) determining the impacts of visitors in natural and
wilderness areas; (2) determining the role of fire in natural ecosystems;
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(3) determining the feasibility of reintroducing extirpated species; (4) identify-
ing disruptive non-native species and determining methods of control;

(5) identifying the sources and nature of air and water pollution and means for
correction; (6) conducting studies of barrier island dynamics and shoreline
processes and conducting geologic surveys to identify vulnerable or hazardous
conditions in seashores; (7) conducting cave and related radiation research;

(8) implementing programs to support two international biosphere areas, Virgin
Islands National Park and Great Smoky Mountains National Park; (9) evaluating
the status of threatened and endangered native species; (10) developing remote
monitoring and telemetry techniques; and (11) continuing studies of hydro-

logical and geological conditions in areas having potential and existing threats
to natural resources.

The goal of the Southeast Regional Research Program is to advance and
test the principles of ecology and apply them to resources management problems;
address specific park management problems; identify research areas and con-
servation areas for establishing baseline conditions and evaluating the impacts
of man's activities; and establish controls and inventory data for comparison to
exterior environmental modifications.
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* ¥ * AGENDA * * %

FOURTH ANNUAL

SCIENTIFIC RESEARCH MEETING
THE UPLANDS AREAS OF THE SOUTHEAST REGION
NATIONAL PARK SERVICE

June 16-17, 1978

Great Smoky Mountains National Park
Gatlinburg, Tennessee 37738

JUNE 16 PRESENTATIONS

8:00- 8:10 Welcome

8:10 - 8:25 Keynote Address -
"The Southeast Regional
Science Program: National
Park Service Mission Oriented
Research"

Caves and Rocks

8:25- 8:40 Gravity Methods for
Detecting Caves

8:40 - 8:50 Bed Load Movements in
LeConte Creek, Great Smoky
Mountains National Park
(GRSM)

Water and Air Quality

8:50 - 9:05 Chemical and Physical
Characteristics of Streams
in the GRSM

9:05 - 9:20 Remote Sensing via Satellite

of Water Quality and Weather
in the GRSM

iv

Boyd Evison, Superintendent,
Great Smoky Mountains
National Park

Raymond Herrmann, Chief
Scientist, Southeast Region,
National Park Service

Paul Lawrence and
Paul J. Wolfe

Karl S. Zimmerer

David Silsbee, Gary Larson,
and Raymond C. Mathews, Jr.

Raymond C. Mathews, Jr.,
Raymond Herrmann, and
Raymond Burge



9:20- 9:30
9:30 - 9:45
9:45 - 10:00
10: 00 - 10:15
10:15 - 10: 30
Heavy Metals
10:30 - 10:45
10:45 - 11:00
Salamanders
11:00 - 11:15
11:15-11:30
11:30 - 11:45

TVA Water Quality Monitoring
Activities

TVA Air Quality Monitoring
Program

(Note that the TVA water quality
vehicle will be at the meeting
for a demonstration)

Air Quality Measurements in
the Blue Ridge Mountains and
Great Smoky Mountains
National Park and Relationships
to Vegetation Injury

Cattle in the Cove: An
Ecological Survey of
Abrams Creek

COFFEE BREAK

Heavy Metals in the Sediments
of Fontana Lake

Determination of Lead Levels
Associated with Motor Vehicle
Traffic within the GRSM

Interspecific Competition in
Terrestrial Salamanders

Geographic Variation and
Evolutionary History of the
Salamander Gyrinophilus
porphyriticus in the
Southern Blue Ridge

Ecological Aspects of Acid
Precipitation (Rain and Snow)
on the Salamanders in the
GRSM, With Emphasis on the
Shovel-Nose Salamander
(Leurognathus marmoratus)

v

A. H. Smalley and
D. L. Meinert

H. C. Jones, II

John Skelly, N. T. Stephens
and L. W. Kress

Raymond C. Mathews, Jr.

Ray Abernathy, Gary Larson
and Raymond C. Mathews, Jr.

Capt. Thomas J. McNeil

Nelson G. Hairston

Richard C. Bruce

Raymond C. Mathews, Jr.
and Gary Larson



11:45 - 12:00

12:00 -

1:00

Brook Trout

1:15 -

1:30 -

1:45 -

2:00 -

Turtles

2:15 -

2:30 -

1:30

1:45

2:00

2:15

2:30

3:00

Behavioral Aspects of Stream
Dwelling Salamanders in the
GRSM

LUNCH

Population Dynamics of Brook
Trout and Rainbow Trout in
the GRSM

Taxonomic Status of the Brook
Trout in the GRSM, Based on
Electrophoretic Data

Comparison of Growth Rates
and Longevity of Brook Trout
(Salvelinus fontinalis) in
GRSM and Adjacent States

Effect of Removal of
Rainbow Trout on Brook
Trout Populations above
Natural Barriers

Satellite Tracking Loggerhead
Sea Turtles (Caretta caretta)
off Cumberland Island National
Seashore: Strategies and
Protocol for Research Activities

COFFEE BREAK

Insects and Pollinators

3:00 -

3:15 -

3:30 -

3:15

3:30

3:45

Clonal Ecology of a
Parthenogenetic Earthworm

Are Pollinators Exerting
Selection Pressure on the
Azalea Hybrids on Gregory
Balad?

Scale Insects of the GRSM

Vi

Jennifer Hedrick and
Raymond C. Mathews, Jr.

Gary Larson, Jeff Sweeney
and E. L. Morgan

Elizabeth Shipp,
William F. Brandes and
John W. Harris

Richard C. Konopacky

Steve Moore and B. L. Ridley

D. L. Stoneburner,
K. W. Eagleson and
E. L. Morgan

John Jaenike

Clinton V. Kellner and
Edward E. C. Clebsch

Paris L. Lambdin and
Keith Watson



Lake Ecosystems

3:45- 4:00 Limnology of Two Small Lakes
at Carl Sandburg Home
National Historic Site, Flat
Rock, North Carolina

4:00 - 4:15 Periphyton Communities of
Two Small Lakes at Carl
Sandburg Home National
Historic Site, Flat Rock,
North Carolina

4:15 - 4:30 Water Quality Characteristics
for Mathematical Model
Considerations from Two
Small Lakes at Carl Sandburg
Home National Historic Site,
Flat Rock, North Carolina

Wildlife-Mammals

4:30 - 4:45 Panhandler Black Bears in
the GRSM
WORKSHOP
7:30 Evening workshop and open house

J. P. Swigert,
D. L. Stoneburner and
E. L. Morgan

Jane Cameron, J. P. Swigert,
Lou Martino and
D. L. Stoneburner

Lou Martino, E. L. Morgan
and D. L. Stoneburner

Jane T. Eagar

at Uplands Lab -- Everyone is invited
over to Uplands for a discussion on

environmental monitoring, led by

Dr. Gary Larson. Topics will include:

(a) What is monitoring?

(b) What is appropriate in a national park?

(c) How do you interpret it?

(d) What indicator species are important?

JUNE 17 PRESENTATIONS

Wildlife-Mammals (cont'd)

8:00- 8:15 A Survey of the Cades Cove
Deer Herd, GRSM
8:15 - 8:25 Characteristics of Black Bear

Mark Trees in the GRSM

vii

Thomas L. Burst

Thomas L. Burst



8:25 - 8:40
8:40 - 9:00
9:00 - 9:15
9:15- 9:35

Ecological Factors Influencing
Seasonal Range Shifts of Black

Bears in the GRSM

Population Biology of
European Wild Boar

Environmental Relationships
and the Denning Period of

Black Bears in GRSM

Prevalence of Selected

Infectious Diseases of the
European Wild Hog (Sus scrofa)

and Black Bear (Ursus

americanus ) in the GRSM

Forest Types and Stand Maintenance

9:35 - 9:50
9:50 - 10:05
10:05 - 10:20
10:20 - 10: 35
10:35 - 11:00

A Comparative Vegetational
Analysis of Cove Hardwood

Forests

The White Pine -- Hardwood
Vegetation Types of the GRSM

The Maintenance and Origin
of the High Elevation Beech

Gaps in the GRSM

The Role of Allelopathic
Interference in the

Maintenance of Southern
Appalachian Heath Balds

COFFEE BREAK

Plant Habitats and Species Ecology

11:00 - 11:15

11:15 - 11: 30

Bridging the Gap between
Managers and Scientists --
Important Plant Habitats of

the Blue Ridge Parkway

An Undescribed Resupinate
Fungus (Aphyllophorales)

from the GRSM

viii

David Garshelis

Francis J. Singer

Ken G. Johnson

William J. Cook

Gary L. Walker and
J. H. Horton

Hardy DeYoung and
H. R. DeSelm

Robert D. Fuller and
Edward E. C. Clebsch

Robert E. Gant and
Edward E. C. Clebsch

J. Dan Pittillo and
Tom E. Govus

Brian S. Luther



11:30 - 11:45

11:45 - 12:00

12:00 - 1:00

Pollination Ecology of
Monarda didyma L. and

M. clinopodia L. in the
Southern Appalachians

Phenotypic and Genotypic
Variation of Fraser Fir in
Response to Altitudinal and
Geographic Gradients
(Progress Report)

LUNCH

Disturbance Ecology

1:00- 1:30
1:30 - 1:50
1:50 - 2:00
2:00- 2:15
Fire

2:15- 2:30
2:30 - 2:45
2:45 - 3:156

Comparison of Forest Cover
prior to and following
Disturbance in Two Areas of
the GRSM

Fraser Fir in the GRSM: Its
Demise by the Balsam Woolly
Aphid

Natural Disturbance in Mature
and Logged Forests in GRSM

Effect of Disturbances on Red
Spruce and Fraser Fir Age-
Diameter Relationships

Early Stages of Fire Succession
in the Abrams Creek Area

Fire History of GRSM, 1931-1977

COFFEE BREAK

Fuels and Nutrient Cycles

3:15- 3:30

An Overview of Forest Fuels

in GRSM

ix

Mark Whitten

Joseph L. Weber

Weaver McCracken and
Edward Buckner

Ronald L. Hay and
C. Christopher Eagar

Peter White

Paul Richard Saunders

Mark Harmon

Juliet Covell

Mark Harmon



3:30 -

Human Impacts

3:45

3:45 -

4:00 -

4:10 -

4:20 -

4:00

4:10

4:20

4:30

Assessing the Internal
Variability in Forest Nutrient
Cycles: Preparations for a
New Look at Forest Process
Comparisons

The Relative Impacts of Hikers
and Horses on Different Trail
Surfaces in GRSM

Human Impacts on Backcountry
Campsites: Canopy Opening,
Tree Damage, and Wood Removal

Rare and Endangered Plant
Status Report

The Status of the Vegetation
Survey

David A. Weinstein

Paul Whittaker

Linda Stromberg,
CeCe Magistrale and
Susan P. Bratton

Susan P. Bratton

Susan P. Bratton
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EDITOR'S NOTE

These abstracts are reports of ongoing studies. They
are not a part of the scientific literature and should not
be quoted without prior consultation with the investigators.
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PROJECT: Gravity Methods for Detecting Caves

INVESTIGATORS: Paul Lawrence and Paul J. Wolfe
Wright State University, Dayton, Ohio

Gravity methods were used to locate caves near Mammoth Cave National
Park. Initially, gravity profiles were taken over known caves to verify
the reliability of the method. A substantial gravity anomaly (-.17 milligals)
was observed over a long, dry cave which was known to have a diameter
of about 45 feet and a depth of 85 feet to its top. Another long, dry cave
at the same depth, but with a diameter of about 25 feet, was not clearly
detectable.

Caves were sought along four profiles on a section of the Mammoth
Cave Plateau. Four anomalies were found which indicate the likely presence
of caves. By comparison with the theoretical gravity profiles produced
by a horizontal cylinder model, the diameters of the caves producing the
anomalies were estimated to be in the range from 25 feet to 35 feet.

On the Sinkhole Plain south of Mammoth Cave, the existence of a
cave was known from earlier dye tracer studies. The position of this cave
was located using gravity data. The cave was estimated to be 30 feet in
diameter and at a depth of 65 feet.

The results of the study indicate that the gravity method using a
conventional gravimeter is a practical method for locating caves whose
diameters are 30 feet or greater and whose tops are less than 100 feet
deep.



PROJECT: Preliminary Studies on Bed Load Movement in LeConte Creek,
Great Smoky Mountains National Park

INVESTIGATOR: Karl S. Zimmerer, Uplands Field Research Laboratory,
National Park Service

The preliminary studies on bed load movement in LeConte Creek,
Great Smoky Mountains National Park, were conducted for a 30-day period
beginning May 16 and ending June 15, 1978. During the study period
the location of each of 45 marked rocks at three separate test areas was
monitored on a five-day observation schedule. The sample loads of 45
were comprised of three distinct categories, each numbering 15 rocks
that were defined on the basis of size and relative weight. The stream beds
of the experiment stations were chosen to represent three distinct inclines.
The limited data displays a defined trend toward greater movement among
the smaller size classes, both in total movement within the group and individual
rock displacement.



PROJECT: Chemical and Physical Characteristics of Streams
in the Great Smoky Mountains National Park

INVESTIGATORS: David Silsbee, Gary Larson, and Raymond C. Mathews, Jr.
Uplands Field Research Laboratory, National Park Service

Water samples from streams throughout the Great Smoky Mountains
National Park are being analyzed for pH, conductivity, turbidity, alkalinity,
acidity, hardness, nitrate ion, and fecal coliform, fecal streptococcus, and
total coliform bacteria. Temperature, dissolved oxygen, and discharge are
being measured in the field.

Eight streams are being sampled seasonally (four times per year)
along their entire lengths. Two streams are being sampled daily. Samples
are also being taken from several streams every three hours over 24-hour
periods, both during good weather and during storms. Work is still in
progress, but preliminary results indicate variations in water quality are
affected by elevation, geology, and successional status of the watershed.
Heavy rain produced great changes in water chemistry, seemingly dependent
on the nature of the stream prior to the storm as well as on intensity, dura-
tion, and chemistry of the precipitation. In addition, physical character-
istics of the streams, such as bottom composition, bank composition, and
organic debris accumulations, will be examined on many of the streams this
summer.



PROJECT: Remote Sensing via Satellite of Water Quality and Weather
in the Great Smoky Mountains National Park

INVESTIGATORS: Raymond C. Mathews, Jr., Uplands Field Research
Laboratory, National Park Service

Raymond Herrmann and Raymond E. Burge
National Park Service

The collection of long term data records is under way in a multiphased
program of field sampling and monitoring in the park. Four Convertible Data
Collection Platforms (CDCP) are interfaced with water quality and weather
sensors and relayed at regular intervals (3 hours) by the Geostationary
Operational Environmental Satellite (GOES) system.

The CDCP instrumentation has much potential as a research tool in the
park because it can be deployed in remote areas where inaccessibility and
lack of personnel and time hinder frequent time interval data acquisition. At
present, water quality data (temperature, dissolved oxygen, pH, conductivity,
and oxidation-reduction potential) are being collected from two CDCP units
in Abrams Creek in the park. These data, along with complementary data on
other physical and chemical parameters, macroinvertebrates, and fish species
compositions, are being used to determine the impact of cattle and other
animals on the quality of the stream. Furthermore, weather data are being
collected near one of the remote water quality sensing units and at the Uplands
Field Research Laboratory in the park. The weather data (temperature, wind
speed, wind direction, relative humidity, and rainfall) will be correlated to
the water quality of Abrams Creek and a small stream near the Uplands Labora-
tory. Compilation and analysis of these data will provide a comprehensive
method for evaluating environmental changes.



PROJECT: TVA Water Quality Monitoring Activities

INVESTIGATORS: Alan H. Smalley and Dennis L. Meinert
Tennessee Valley Authority

The responsibilities of the Tennessee Valley Authority (TVA), as set
forth in Section 22 of the TVA Act of 1933, include studies, experiments, or
demonstrations as necessary to ensure the proper use, conservation, and
development of Valley Resources. Since 1936, when it began its investigations
of water quality, TVA has conducted stream studies, identified sources of
pollution, and encouraged and assisted the seven Valley states in developing
programs for controlling stream pollution. TVA has continually collaborated
in water quality management with state and Federal agencies, local govern-
ment institutions, and organizations concerned with industrial, community
and regional development.

Since the 1950's, temperature and dissolved oxygen have been measured
weekly at over 30 dams throughout the Tennessee Valley. In 1972, this pro-
gram was expanded to include monthly or quarterly sampling for over 30
physical, chemical, and biological characteristics, including nutrients and
trace metals.

This information is used for various purposes both within and outside
the agency. TVA's Water Quality and Ecology Branch (WQEB) answers more
than 200 requests annually for information about water quality. The data are
used for environmental baseline monitoring; management of TVA reservoirs
to optimize their recreational, water supply, and ecological value; evaluation
of long-term trends in water quality; facility siting and planning; develop-
ment of water quality criteria; and various research studies on such problems
as eutrophication, effects of strip-mining, nonpoint sources of pollution, and
reservoir and stream modeling.

TVA's monitoring activities also include those required by various state
and Federal laws to ensure that TVA facilities, power plants, and construc-
tion activities do not harm the aquatic environment. For example, before a
typical TVA project begins operation, baseline monitoring for a wide spectrum
of physical, chemical, and biological water quality characteristics is performed
for years both upstream and downstream from the site. These data are used
to establish a data base with which to evaluate any changes that the project
might cause to occur in the aquatic environment. Monitoring is also performed
during the construction phase to ensure that erosion control practices are
effective in controlling siltation, erosion, and increases in nonpoint source
characteristics, such as turbidity and total suspended solids.

At its nuclear power plants, TVA also commits itself to an operational
monitoring program which usually includes quarterly sampling for almost
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50 physical and chemical water quality characteristics at several locations
upstream and downstream from the plant. Aquatic biological indicators,
such as phytoplankton, chlorophyll a, productivity, zooplankton, and
benthic organisms (for identification and enumeration) are also sampled
quarterly at several locations upstream and downstream from nuclear power
facilities.

PROJECT: TVA Air Quality Monitoring Program

INVESTIGATOR: Herbert C. Jones III, Tennessee Valley Authority

The Tennessee Valley Authority (TVA) air quality monitoring network,
consisting of over 300 stations measuring about 65 air quality and meteorolog-
ical parameters, is one of the largest in the world. Various air quality
parameters--SO_, NO_ and ozone at some locations, suspended particulates,
and precipitation chen’ﬁstry--are measured continuously. The monitoring
stations, most of which are sited near coal-fired power plants, serve primarily
to document compliance with ambient air quality standards and to provide
data for operation of interim systems for intermittent control of SO,. TVA
also operates five trend stations, located in areas remote from large sources
of industrial pollution, for determining baseline air quality and identifying
long-term trends. Monitoring at these stations is restricted to continuous
measurement of SO, , sixth-day sampling of suspended particulates and
sulfates, and biweé)kly monitoring of precipitation chemistry. Plans are
being made to upgrade the trend stations to measure all criteria pollutants.
The feasibility of establishing a TVA-Department of Interior cooperative
trend station in the Smoky Mountains is being examined.

The monitoring network also provides important supporting data
for TVA's routine surveillance of effects on vegetation near its coal-fired
power plants and for various research projects: (1) the long-range transport
and transformation of power plant pollutants; (2) yield studies of the
effects of exposure to power plant emissions on crop productivity; (3)
experimental watershed studies of the removal, fate, and effects of SO
and NO _in forest ecosystems; and (4) microcosm studies of the effects
of simulated acidic precipitation on forest soils and vegetation.
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PROJECT: Air Quality Measurements in the Blue Ridge Mountains and
Great Smoky Mountains National Park and Relationships to
Vegetation Injury

INVESTIGATORS: J.M. Skelly, N.T. Stephens and L.W. Kress
Virginia Polytechnic Institute and State University,
Blacksburg, Virginia

At the present time very limited information regarding the air quality
in National Parks exists. This has been particularly so in the Blue Ridge
Parkway (BLRI), Great Smoky Mountains (GRSM) and Shenandoah National
Parks (SHEN). Our study has monitored photochemical oxidant air pollution
since 1975 in the Blue Ridge Mountains and more recently we have established
sites in the SHEN (1976) and in the GRSM (1977). Near National Ambient
Air Quality Standards (NAAQS) of 8 pphm ozone for 1 hour/year have
been monitored for most months and near this level has been consistently
monitored during the oxidant period of June-September of each year.
Episodal conditions have existed each year with oxidant peaks being 13.2,
15.4 and 16.8 for 1975, 1976 and 1977, respectively. The length of each
episode likewise increased each year as well., Recently, aircraft monitoring
of 0 and SO, has been initiated in the southern portion of the BLRI and
over the GRS%II Although data has yet to be completely analyzed, the
flight over the GRSM on 3/29/78 monitored an ozone level of 9.4 pphm.

This correlated with a ground measurement of approximately 7.5 pphm.
Future flights will map the air over the park in terms of ozone, sulfur
dioxide, visibility, temperature and humidity.

Vegetation injury has been noted as extensive in the BLRI and SHEN
with most severe injury following the episodal conditions. White pine
and several other species are being examined closely for oxidant induced
symptoms on a periodic basis. The study will be continued under the
support of a new USEPA grant to be initiated October 1, 1978.



PROJECT: Cattle in the Cove: An Ecological Survey of Abrams Creek

INVESTIGATOR: Raymond C. Mathews, Jr., Uplands Field Research
Laboratory, National Park Service

In response to high siltation levels in Abrams Creek in the Cades
Cove area of Great Smoky Mountains National Park, a general water quality
survey of the creek was conducted. Data collected included stream size,
flow and bottom composition, turbidity, conductivity, pH alkalinity, hardness,
acidity, phosphate, nitrate, benthic macroinvertebrates, and enteric bacteria
(total coliforms, fecal coliform, and fecal streptococcus bacteria) at each
of 37 sample stations. The stations were located in the cove and upstream
and downstream from the cove. Distributions and species compositions
of fish and periphytic algae were determined at specific locations along
the creek.

PROJECT: Heavy Metals in the Sediment of Fontana Lake
INVESTIGATORS: A.R. Abernathy, Clemson University, Clemson, S.C.

Gary Larson and Raymond C. Mathews, Jr.
Uplands Field Research Laboratory, National Park Service

Several Great Smoky Mountains National Park streams which empty
into Fontana Lake may be contaminated with heavy metals leached from
Anakeesta formation. The objective of this study is to determine if heavy
metals are deposited in the sediment of the lake from these streams. Heavy
metal analyses of the sediment will include: iron, copper, zinc, magnesium,
manganese, aluminum, and silicon. Sediment samples have been collected
in the shallows near the mouth of each main stream entering the reservoir
as well as in the deepest portions of the reservoir.



PROJECT: Determination of Lead Levels Associated with Motor Vehicle
Traffic within the Great Smoky Mountains National Park

INVESTIGATOR: Capt. Thomas J. McNeil, U.S. Army Environmental
Hygiene Agency, Aberdeen Proving Ground, Maryland

Motor vehicles which combust fuels containing leaded antiknock
compounds have been identified as the major source of lead released to
the environment. Previous researchers have primarily concentrated their
efforts to studying the effects of this source of lead emissions to areas
adjacent to major urban and interstate highways.

During 1976, almost nine million people visited the Great Smoky
Mountains National Park. The majority of these visitors traveled within
the Park by motor vehicles. This study focused on evaluating the potential
buildup of lead in the environment. Samples of grasses, soils, and earth-
worms were collected, at specified distances from two roadways, within
the Park. Sampling sites were selected so as to be representative of the
varying topography along these roadways. Samples were collected using
lead free tools, and then stored in lead free plastic bags prior to analysis.

Analysis consisted of drying each sample, then removing a representa-
tive portion of the sample for analysis. After weighing, each sample was
digested in a heated, concentrated solution of nitric and hydrochloric
acid for several hours. Following digestion, each sample was filtered
through a size 42 Whatman ashless filter. Lead levels in each sample
filtrate were then determined by atomic absorption spectrophotometry,
at the 2170 angstrom wavelength. Sample blanks and control samples
were also run in order to validate the analysis procedure.

The results of this research showed large variations in the soil
and grass lead levels along the Park roadways. The lead levels determined
from the soil sample were higher than those previously reported for areas
adjacent to nonmajor highways. Samples were collected during the spring,
before the peak traffic months, within the Park. If the soil lead levels
vary with seasonal traffic flow patterns, then the results obtained may
be close to the lowest levels which occur annually along these roadways.

Lead levels in the grass samples were below previously reported
toxic levels. Earthworm samples were limited. Lead levels in the earth-
worms were from twenty-eight to thirty-seven per cent of the lead levels
in the soils from which the earthworms were collected. Soil and grass
lead levels from the control site were also high. This site, a hiking trail,
originated at one of the sampling sites.

More extensive research is required to determine if the source of
lead, from the areas sampled, was from the emisssion of lead from motor
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vehicles. Also, further studies should be conducted to determine background
levels in the Park ecosystems.

PROJECT: Interspecific Competition in Terrestrial Salamanders

INVESTIGATOR : Nelson G. Hairston, University of North Carolina,
Chapel Hill, North Carolina

Plethodon glutinosus and Plethodon jordani show different altitudinal
distributions in different mountain ranges in the Southern Appalachians.
In the Great Smoky Mountains and the Black Mountains, the two species
are found together in a narrow zone of about 200-400 vertical feet. This
has been interpreted as indicating strong interspecific competition. In
the Balsam Mountains the vertical overlap between the two species is
3000-4000 feet, indicating less competition. Experimental removal of each
species from marked plots in the Great Smoky Mountains resulted in a
favorable response by the remaining species. The same experiment in the
Balsam Mountains resulted in either no response or a much reduced one.
The experiment demonstrates the validity of the original interpretation.
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