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USDA FORE-ST SERVICE SOUTHERN RESEARCH STATION

FiscaL YEArR 1998

_’I' he Director3 View

- you with the Reportfor
the Southern Research
~ Station for Fiscd Year
- (FY) 98, which high-
lights the time period
* from September, 1997
to October, 1998. It will
- provideyou with an
~. oveview of the work
that we do, and ex-
amples of our accom-
plishments. Included is
alig of our publications
for the year; it includes abdracts,
journa articles, technical reports, and
books. The main “product” we offer
is information-increased know-
ledge about the forested environ-
ments of the South. Much of our
research takes place over the course
of severd years, SO many studies are
underway that are not discussed.

We have continued to progress with
our Strategic Planning. The Strategic
Framework’ for the Southern Re-
search, Station has set the stage for
us to redtructure our research pro-
gram <0 that it is well digned with
the Forest Service Natural Resource
Agenda’s, god to achieve resource
sugtainability. | am excited about the
direction this effort will be taking us
in the future, as it dlows us to be
flexible in response to the needs of
our customers. Cross-cutting theme
enhancements to address nationd
priorities are expected to include the
following topics in the near future
expanded productivity on non-

indudrid private lands, the urbar/ .

wildland interface; recreation, wilder-

| am pleased to provide

ness, and socid dynamics, nonndive
invasve species, carbon sequestra
tion; water quaity effects of forest
operations, pine productivity; moni-
toring; soil and water resource health;
threstened and endangered species
of plants and animals, and environ-
mentd and socid implications of
population growth.

In our internal adminidration, we
succeeded in improving our financid
management operations in ac-
cordance with national gods. Our
Cugtomer Service and Civil Rights
programs are flourishing, with our
workforce maintaining the vitdity to -
provide and support exemplary
research and development.

As part of theworld's largest forestry
research organization, we are com-
mitted to m&eting the needs of
Americds people in gpplying re-
search findings to land and resource
managemen.

Our Web ste — www.srs.fs.fed.us —
isagreat place to gart if you want to
find out more about the work we do.
You may aso contact us in person,
by mail, or phone a our headquarters
office

USDA Forest Service
Southern Research Station

PO Box 2680

200 WT Weaver Blvd.
Asheville, NC 28802
828-257-4832

PETER J. ROUSSOPOULOS
Director

Caring for the Land and Serving'People




USDA FOREST SERVICE SOUTHERN RESEARCH STATION FiscaL YEAR 1998

‘FY 98-Accomplishment Summary

WORK UNITS... o 25
PuUBLICATIONS . . . 714
Pest-Iwace S ortware  ( CD- ROMB) 2
PATENTS . . . . . . . . . . .1
WEB SITES Luvvviesreenmimrione 13

PUBLICATION REQUESTS FILLED

1 > 70,000.
Onwine/ELectRonic . . . 25, 000
Sme TOURS ... b
INVITED PRESENTATIONS . . . . . . 297

CONSERVATION E DUCATION | NTERN

PROGRAM CONTACTS . . . . vevvrvreannns 2,400
TOTAL  E MPLOYEES ...ooveveeeeveernreaa 492
SCIENTISTS  wrrevrrnerrnreernieerersrnerenenns 144

BUDGET
(REsearcH FuNDs ONLY). §36,451,000

AWARDS TO STATES, UNIVERSITIES AND
e
OTHER FEDERAL AGENCIES

(ALLFUNDS) ............. S7.756,192

e

EXTERNAL FUNDING RECEIVED FROM
NONFEDERAL S OURCES AND O THER
FEDERAL AGENCIES . . ...\t .. $1. 666~452

COLLABORATING ORGANIZATIONS . . . 89

Caring fdr the Land and Se}ving People
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The Basics: Your Tax Dollars at Work
Snapshot of the Southern Research Station in 1998

Our mission is to create the science and technology
needed to sustain gnd enhance southern forest ecosystems
and the benefits they provide.

The Southern Research Station is part of forest products and services
of the Nation's largest forestry commodity and industry associa-
research organization-USDA Forest tions, conservation groups, land-
Service Research and Development. owners, educators, professiona
, : societies,  legidative  bodies, and
managers of local, State and Federal
agencies. Our scientific workforce is
divided up into Research Work Units
that are dationed a 17 locations
throughout the South; we are respon-
sble for research and inventory and
monitoring for 13 southern States.
Our research findings reach far
beyond benefits to the citizens of the
South; they have valuable appli-
caions throughout the country and
internationdly as wdl.

Our drategic planning effort, The
Strategic  Framework for the Southern

Snce the beginning of the 20th _R&eearch _Station, continues to be
‘Century, the Southern Research integrated into’our work and budget

- : lanning, as well as being adspted
Station’ s researchers have excelled in b .
studies on temperate and tropical to support the Forest Service Natura

forests, forest resources, and forest | | eSource Agenda The Naturd Re-
products. These studies provide a Sourceih/:tgmeggtfo%u?d é)n four key
wedth of longterm data sets and areas that need to be addressed on a

con-clusions on the dynamics of tree p;igp;iotr)la'd& \r,giecr)ﬂ?e?orhstp Oaade,
plantations and natural stands, , . :

~ watershed management, and wildlife and sudtainable forest ecosystem
habitats. management.

Working a laboratories, experimen- This ‘Report about the Southern
t forests, and university campuses Research Station presents examples
throughout the South, our scientists | | Of recent accomplishments from our
produce research results that are Research Work Units and gives an
useful to producers and consumers update on severa of our programs.

Caring for the Land and Serving People




USDA Forgst SERVICE SOUTHERN RESEARCH STATION ~ FiscAL YEAR 1998

The Basics: Your Tax Dollars at Work

Allocatlons

FUNDMENTAL PLANT SCIENCE . . . . . . . $4545, 000

SILVICULTURAL APPLICATIONS F 5,112,000

QUANTI TATI VEANALYSIS 195, 000

FORESTANDRANGELAND ~ MANAGEMENT ............ 1,615,000-

FOREST OPERATIONS ENGI NEERING .. 846, 000

| NSECTS/ DI SEASES/ EXOTI C  VIEEDS

FIRE SCUENCE | 520, 000

TERRESTRIAL WLDLI FE AND AQUATI C HABITAT .. 2,226,000

WATERSHED 1,263,000
2,375,000 B8
1,630,000

SOCIAL/CULTURAL

FOREST PROD, UTIL AND PROCESSI NG

FOREST INVENTORY AND ANALYSIS.. . . 7 447,000

FOREST HEALTH MONI TOR! NG 1.1 90,000

MNITORNG  METHODS! APPLI CATI ONS ..o . 469, 000

55%’ ' , 55%
23% 23%
: 13% : -'9(7' , 13%
{ o
10% 8% -
Salarles Eqmpment Contrac\gs Supplies Salaries 4 Eqmpment Contracts, Sllpplles Salaries Eqmpment Comracts Supphes
Services & Services, & Services,
Operauons Grants  Travel ‘ Operatmns Grants ~ Travel Operatlons Grants Travel
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The Basics: Your Tax Dollars a8 Work |

4101 Southern Appaachian Hardwoods $ 1,255,000
Asheville, North Cardlina ,
4103 Center for Forested Wetlands ......... TP P TP TP PEPPPRURPRPPPOY 1,11 5,000
Charleston, South Carolina
4104 Disturbance and the Management of Southern Pine Ecosystems . . 1,698,000
. Athens, Georgia

4105 V%uatlon Management and Longleaf.Pine ................................ 977,000
, Alabama

4106 Upland Forest Ecog/dams. ...........ooevvvv ST ETTTUTTUT ,219,000
Hot Springs, Arkansas

4111 Ecologicd Management of Southen Pines. ... ... ... 1,432,000
Pineville, Louisiana

4153 Southern Ingtitute of Forest Genetics. . .. .. U U 1,754,000
Saucier, Mississippi - _

4154 B|olog|cal Foundations of Sustainability ... 1,878,000
Research Triangle Park, North Carolina and Athens, GA

4155 Bottomland Hardwoods and WEHands ............. ... 3,231,000
Stoneville, Mississippi

4201 Thregtened and Endmgered R 0 779,000
Clemson, South Carolina

4202 Coldwater Streams and Trout Habitat . . ... ooovee v oo 483,000
Blacksburg, Virginia

4251 Wildlife Habitat and Timber ResoUrces ..., 783,000
Nacogdoches, Texas

4351 Watershed Responses to Digurbance . . ... ... oo 967,000
Franklin, North Carolina

4501 Southern PineBedtle . . ... ... 918,000
Fineville, Louidana

4502 Wood Products Inect RESBAICN . ... ..o 792,000
Sarkville, Missssppi )

4505 Insects and Diseases of Southem FOresS . . . v 1,703,000
Athens, Georgia

4701 Southern Forest Resource Utilization . ... .. ... 1100,000

Fneville, Louigana )

4702 Integrated Life Cycleof Wood ... RPN 398,000
Blacksburg, Virginia

4703 Biological/Engineering Technologies . . .. ..o vovv e AR 1,096,000
Auburn,  Aldbama .

4801 Forest Inventory and AnalySiS ..o 7,447,000
Asheville, Nortl Cafollnaand Starkville, Mississippi

4802 Legd, Tax, and Economic INfluences ..o, 930,000
New Orleans, Louisana

4803 Forest Health Monitoring ... 1,190,000
Research-Triangle Park, North Carolina

4851 Economics of FOrest RESOUICES ..........ocvoiviiioiiiiiie 930,000
Research Triangle Park, North Carolina

4852 Southern Globa Change Program . ... .. oo 1441 000
Rdeigh, North Carolina

4901 Trends in Recreation and WiIlderness ..., 631,000

Athens, Georgia




USDA FOREST SERVICE SOUTHERN RESEARCH STATION

The Basics: Your Tax Dollars at Work

¥,

Alabama A&M

Alabama Forestry Commission
Arkansas Nature Conservancy
Arkansas Natural Heritage Commission
University of Arkansas

Arkansas Tech University

Auburn University

Botanical Garden Foundation
University of California: Berkeley and
Davis

University of Charleston

Clemson University

Dartmouth College

Department of Defense — Navy
Duke University

Eastern Sierra Institute for Collabora-
tive Education

Florida A&M University

University of Florida

Freshwater Institute

Georgia Forestry Commission
General Services Administration
UGA Research Foundation, Inc.
University of Greenwich

International Centrefor Research in
Agroforestry

Louisiana Agricultural Experiment
Station ’

Louisiana State University

Louisiana Tech University

Louisiana Department of Agriculture .
and Forestry

University of Massachusetts
Michigan Technological University

Collaborative research with universities, private corporaions, and other

Federd and State agencies is a cornerstone of the Southern Research Station
program: These programs involve the funding of
extramurd sudies under cooperative agreements,
grants, and interagency agreements. Working with
these partners is an effective-way to leverage our
funding to conduct research efforts that result in
benefits to a wide range of research results users’

A totd of $7,756,192 was involved in supporting
research studies under these agreements in Fiscal
Year ‘98, with the following:

University of Minnesota
Mississippi State University
University of Missouri
University of Nevada
University of New Hampshire
North Carolina Department of Environ-
ment, Health, and Natural Resources
North Carolina Central University
North Carolina Agricultural Research
Service
North Carolina State University
University of North Carolina -Asheville
University of North Carolina -Pembroke
Oak Ridge National. Laboratory
Oklahoma State University
University of Oklahoma
Pacific Lutheran University
Purdue University
Rutgers University
University of Sheffield
South Carolina Forestry Commission
Stephen E Austin State University
Tennessee Department of Agriculture
University of Tennessee
Texas Agricultural Experiment Station
Texas A&M Research Foundation
Texas Forest Service
Tuskegee University
Université Victor Segalen Bordeauz II
Western Carolina University
USCS Biological Resources Division
USDA Agricultural Research Service
USDI Geological Survey
University of Wisconsin

Caring for the Land and Serving People
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FiscaL Year 1998

The Basics: Your Tax Dollars at Work

Jumpstartin

The Challenge Cogt Share program or

esearch and Development leverages

Federd forestry research funding dollars with matching resources from non-
federd sources, to accomplish research objectives. The criteria used by the
Southern Research Station’s Leadership Team to evaluate and select the pro-

posds to fund included:

 Support of the Strategic Framework and Cross-Cutting Themes

4 |nitigtion of collaborative research with new partners

% |nitiation of new research with exiding partners

4 Research that contributes to a balanced program aimed at meeting
the demand of our multiple partners

% Potential’to complete research within a one-year time frame

In Fiscal Year ‘98, thirteen
proposals were

4 Productivity processes. understand-
ing the impact of competition con-
trol and fertilization on nutrient and
cabon dynamics for mantaning
il productivity ($10,000, SRS-4154;
$10,000 International Paper Company).

% Intensve culture of short-rotation
woody crops. pilot study ($6,000,
SRS-4155; $6,000, Southern Hard-
wood Forest Research Group).

# Nitrogen cyding in buffer zones ad-
joining short rotation hardwood
plantations ($12,000, SRS-4103;
$12,000, Westvaco Corporation).

‘4 Monitoring productivity and envi-
ronmentd quality in southern pine
plantations. Phase |V-additiona
measurements of soil, and tree
growth  ($22,500, SRS-4111; $15,000,
Temple-Inland Forest Products Corpo-
ration; $10,000 International Paper:
$2,500 Willamette Industries).,

4 Parformance evaduation of the Certi-
fied Pallet Repair (CPR) wood pallet to
extend our timber resources ($10,000,

SRS-4702; $10,000 National Wooden
Pallet and Container Association).

# Development of a soil carbon model
for forested wetlands ($7,500, SRS-
4103; $7,500, NCASI).

* Diurna and seasond effects of light,
and soil moidure avalability on
physology of Nuttall oak seedlings
established benesth an eastern cot-
tonwood nurse crop ($16,500, SRS-
4155; $17,400, NCASI). /

4 Effects of long-term increased water
and nutrient supply on drought re-
sponse, water relations and water
‘bdance of loblolly pine ($8,500, SRS-
4154; $8,500, Westvaco Corporation).

4 Economic andyss of managed for-
ested landscapes incorporating both
timber production and wildlife habi-
tat quaity: a component to LEEMATH
($15,000, SRS-4103; $15,000, NCASI).

4 A sawing trainer for primary hard;
wood processng ($30,000, SRS-4702;
$30,000, National Hardwood Lumber
Association).

4 Dynamics of carbohydrates in ma-
ture loblolly pine tissue supporting
developing upper-crovn and ter-
mind shoots (S15,000, SRS-4154;
$15,000, Westvaco Corporation).

4 Dendroecologicd history of old-
growth bottomland hardwood forest
in southern Arkansas ($6,000, SRS-
4155; $6,000, Arkansas Natural Heri-
tage Commission).

# Impects of volunteer pine seedlings
in plantations ($8,010, SRS-4111;
$8,010, Willamette Industries).

Caring for the Land and Serving People
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FiscaL Year 1998

Many Research Work Units have agreements to receive externd funding
from other sources. The Fiscd Year ‘98 totd for these dollars was $285,021
from nonfedera sources. From other federd sources, the Southern Research
Station received $1,381,431 to support research and development projects
designed to meet the missions of the agencies involved.

Federal:

Department of Defense

Department of Energy

USDA CSREES

USDI Fish and Wildlife Service and

Non-Federal:
Composite Panel  Association
Fiber Research International’

‘Industrial  Measurement ~ Systems Bureau of Land Management;
Mecker  Technologies Environmental Protection Agency
Omega International ' APHIS

QST Environmental
Rhone-Roulenc

FAS/ICD

Royston Lab
Temple-Inland
Texas Parks and Wildlife
~ Texas Water Development Board
Union Camp

University of Georgia Research
Foundation
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"The Basics. Your Xix Dollars a Work

N

We ae reconfiguring adminidtratively to better meet the needs of our
condituents, interndly and externdly. We are moving forward with new
technology, new accounting systlems, continuing our emphads on civil rights,

and recruitment initiatives.

Sharing Resources: The Southern
Research Station participates in the
Combined Eastern Leadership Team
(CELT) which congsts of the Forest
Products Laboratory ‘in Madison,
Wisconsin, North Central Forest
Experiment Station, in S Paul,
Minnesota, Northeastern Area State
and Private Forestry in Radnor,
Pennsylvania, the International
Ingtitute of Tropica Forestry, in. San
Juan, Puerto Rico, the Southern
Region, in Atlanta, Georgia, and the
Eastern Region, in Milwaukee, Wis
consin.

The CELT is cooperating administra-
tively to share pogtions and work in
order to more effectively serve
customers and to bring admin-
idraive savings to the respective
units. Successes include shared hedlth
and safety programs which are
providing experttise to dl units in
indudgtria hygiene, OSHA gandards
and requirements, improved safety
ingpections and investigations, better
safety  with hazardous materials,
laboratory and chemica safety. The
CELT is dso sponsoring joint unit
reviews, which ae bringing more
expertise to the review process and
enhancing the trandfer of technology,
and procedures which dreamline
busness adminidration processes
and improve internal customer
savice:

Fiscal Resources: The Fisca Re-
sources daff provides budgeting,
acocounting, auditing, processing, and
financd andyss to intend and
externd cusomers. In addition to
providing these services, we review-
ed dl our functions and streamlined
processes, and procedures which
resulted in increased effectiveness
and effidency.

Information Resources: For the past
15 years, the Forest Service has used
an internd computer platform that
provided us with an integrated office
auite of word processing, spread-
sheets, and exceptional internal
communications, but the sysem was
vey difficult to use for externd
communications. During the past
year, we have converted to a client-
server based, fully networked per-
sona  computer environment, which
fecilitates excelent externd com-
munications. This sysem gives us the
cgpability to communicate with our
customers and partners on the
Internet and to provide useful
sdentific informetion to the public
through the World Wide Web, We plan
to continue to enhance this system
and take advantage of -the oppor-
tunities we have to improve com-
munication with everyone 'who
benefits from the work that we do.

Caring for the Land and Serving People
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The Basics: Your Tax Dollars at Work:

es, Building

Civil Rights This ‘year the Civil
Rights Unit at the Station focused on
implementing the recommenda-
tions of the Civil Rights Assessment
Team. An Implementation Team
named to recommend actions de-
veloped a “New Perspectives for Civil
Rights’ and a video and discussion
guide ‘for internal traml?g This new
perspective stresses that “civil rights’
IS actually a “humen rights’ |ssua
and thatit begins with each em-
ployee. The Worklng definition of
avil rights is. “the right of every
employee in the workplace to be
tregted farly, imp&-tidly, and with
respect.” The Spouthern Research
Station perspective encourages
employees to address differencés
.and problems one to one as they
occur. It aso encourages employees
to rethink-civil rights and their own
responsibility in it.. The video pro-
duced discusses the use of the forma
processes and tools aready available
to us and encourages the use of the
Continuous  Improvement  Process
urvey and action planning sessons
as a way to address issues. All of our
locations are working to make this
new gpproach a redlity.

Our efforts, too, have been focused
to encouraging dl employee groups
-the Station's Civil ‘Rights Com-
mittee and the various employee
resource groups-to’ work together
more closdy on common issues. As
a result, the leaders of these groups
meet and discuss the various pieces
of the Saion's Affirmative Em-

Cooperation

ployment and Recruitment Plan to
decide what role each group will play
in accomplishing the Station’s
proposed actionswithin thé plan. We
fed this is hdping us to become
more productive and holistic in our
thinking.

Recruitment Initigtives The South-
en Research Station serves as the
Lead Unit of two specid recruitment
initiatives at Historically Black
Colleges and Univergties: Alabama
A&M Universty (AAMU) and Florida
A&M Universty (FAMU). Fiveiniti-

dive dtudents & AAMU graduated—
all with hohors, one with high
honors. All five were converted into
the USDA Forest Service to full-time,
permanent, professond positions
with promotion potentiad. Four FAMU
students graduated and two are now
permanent full-time. employees, a
third is schedule-d to be converted,
and one is continuing on for a
Master's Degree. AAMU conferred 26
Bachelor of Science degrees to
graduates. with mgors in E&iron-
mental/Plant/Soil Sciences and,
Forestry. Of those, 14 students
received full, or patid financid
support from the Fprest Service. The
Specid  Recruitment  Initigtive  at
AAMU, enabled 40 students to re-
ceive direct financia assistance in
school year 97-98. There were 12
gudents in the program a FAMU.
Both.schools had sudent interns
participating in the Conservation
Education Outreach Program during
the summer of 1998.

Caring for the Land and Serving People
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The Basics, Your Tax Dollars at Work

-

USDA Secretary’s Honor Awards:

The purpose of this awards program is to
recognize outstanding contributions to
agriculture; the consumers of aricultural
products, and the ability of the Department
of Agriculture (USDA) to serve rurd
America. The Honor Awards are the most
prestigious awards presented by USDA.
Employees at dl grade levels and private
citizens are dligible to receive these awards.
Four Southern Research Station employees
received Honor Awards from the US
Department of Agriculture at a ceremony
in Washington, DC on June 16, 1998:

Cindy Arnette received the Support
Personnel award for her exceptional
customer service attitude and her consis-
tentty high standards of personal per-
formance.

James A. Richmond received the Public
Service award for outstanding public
service by fostering a multi-cultural Forest
Service workforce and involving minorities
in natura resources.

William D. Boyer received the Personal
and Professional Excellence award for
excellence of long-term research on the
ecology and management of longleaf pine
ecosystems. | !

Chung Y, Hse received an Environmental
Protection award for innovative research
intovatue-added recycling of preservation
treated wood waste.

Chief’s Honor Award:

The Chief of the Forest Service recognizes
outstanding contributions that support the
Department’'s Employee  Recognition
Program and reinvention of Government
Initiatives,'major improvements in service
to the public, work force diversity, and
Ecosystem Management initiatives.

James B. Baker received a Superior
Scientist Chief’s Honor Award for out-
standing career-long contributions
to southern pine and hardwood sivicutture
contributing to, better natural resource
management in national forests, private
nonindustrial forests, and industrial forests.

The Southern Research Station received the
Chief’s Customer Service Award in
recognition of our outstanding customer
service contributions and demonstration  of
the spirit and intent of the Nationa
Customer Service Plan-to create a

“customer-driven” Forest Service.

External Awards:

Dennis Lemly received a commendation
from the US Department of Interior in
recognition of scientific contributions and
assistance to the National Irrigation Water
Quality  Program.

Melvin L. Warren, Jr. and Wendell R. Haag
received a Group Research Achievement
award for contributing significantly to the
Rise to the Future aguatic resources
program.

James Granskog received the Forest
Products Society’s Fred W. Gottschalk
Award in recognition of exceptional service
to the Society, and a Recognition Award for
outstanding leadership as regional board
member of the Forest Products Society
representing the South Central Region.
Granskog received an award. for dis-
tinguished service to forestry from the
Louisiana Society of American Foresters.

The Stephen E Austin Interpretive Trait, a
collaborative effort between the Southern
Research Station and the Arthur Temple
College of Forestry at Stephen F. Austin
State University, received two awards at the
Texas Trails Symposium:

Merit in Innovative Trail Planning and
Design (Ron Thill and Steve Kirkindal)
and Achievement and Efforts in Advancing
Trails (Steve Kirkindall).

John Stanturf, Emile Gardiner, Paul
Hamel, Callie Schweitzer, Chris Woodson,
Keth Willis, and Dexter Bland were
among an interagency group which
received the Taking Wing award for public
awareness for wetlands and waterfowl
work from Ducks Unlimited and Forest

Service.

Caring for the Land and Serving People
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Strategles for the 21 st Century

We published “The Strategic' Frame-
work for the Southern Research
~Station” in 1997 and continue to refine
and implement it. The Strategic
Framework enhances our &hility to
work with other members of the
forestry, community on a broader
scale, across State and local bound-
aies, to respond to the complex issues
chalenging natural resource manage-
ment. It provides a mechanism to
leverage our science and resources in
an integrated fashion and to assure
accountability in our research pro-
grans. The Strategic Framework
supports  our commitment to col-
laborative stewardship by ddivering
usable information and technology to
public and private customers to
implement sustainable land and
resourcemanagement.  Sugtainability

is the concept that brings focus to the
Southern Research Station research
and development program.

The Forest Service is committed to the

god of sustainability, which isdefined
as the ability of the biophysical

resources-or ecosystems-to meet
human needs and wants without,
degradation. By maintaining forest
hedth, diversty, and productivity,

sudainable forest management en-
sures that the commodity and en-
vironmental needs of present and

future generaions can pe met.

_yhe Framework

)

The Strategic Framework establishes
three emphass aress for, a ‘dynamic
system for setting godss, priorities, and
meking  significant  accomplishments:

1. measuring and monitoring forest
resources,

2. underganding ecosystem struc-
ture, function, and processes,
and

3. enauring environmental  quaity
and sugainable productivity.

Achieving sudainability and incor-
porating human vaues into our re-
search program requires a multi-
disciplinary approach and a customer-
driven framework for agpplying that
gpproach. To integrate the efforts of
our 25 Research Work Units, SiX cross-
cutting themes (CCTs) were developed
that will help bring people together to
address,the three emphass aress
across the South:

1. Southern Appalachian Ecosystem
Research and Sugtainability;

2. Sugtainability and Productivity of
the Interior Highlands Ecosystem;

3. Ecology and Management of
Forested Wetlands, Bottomland
Hardwoods, and Riparian Zones;

4. Sugtainability and Productivity of
Southern Pine Ecosystems;

5. Landscape and Regiond Inte”’
grated Assessment and  Modeling;

6. Inventory and Monitoring.

During 1998, the Research Work Units
involved in the CCTs made efforts to
identify internal collaborative oppor-
tunities current and emerging iSsues,
and potentid externd partners. The
CCTs are a useful tool to incorporate
and address national concerns, and
postion us to be responsve with
ressarch direction to study those
concerns.

Caring for the Land and Serving People
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Southern Pines

A Steering Committee has been
established to facilitate the continued
development of the Sugtainability and
Productivity of the Southern Pine
Ecosysems CCT. This committee
conssts of one member from each of
the 17 Southern Research Station

Research Work Units that have been
identified with the CCT.

The group reviewed the draft charter
of the Southern Pine CCT and began
devdopment of an informa, but
dynamic, team-based approach to
address the critical resource needs
related to the Southern Pine Ecosys
tems This document will hep our
widdy dispersed Southern Research
Station scientists develop a regiond,
landscape, and corporate vision of the
important issues and information gaps
that surround the Southern Pine
Ecosystems.

The document sets forth our current
thinking on the Sudandbility and
Productivity of the Southern Pine
Ecosystems theme. It begins to identify
research needed to provide for eco-
logicaly sound, economicdly viagble,
and socidly acceptable management
of the southern pine and pine-hard-
wood ecosystems. It aso provides a
framework to bring together other
scientists, managers, and stakeholders
to develop consensus on research
needs for sustaining our southern pine
and pine-hardwood resources

The Montred Process Criteria, devel-
oped for use by the internationd
forestry community for assessing
forest sugtainability on a nationd levd,
is now being used to categorize
research issues and questions for this
very broad theme. The seven Montreal
Process Criteria used in the document
to array research goals and directions
indude the following:
1. Conservation of biologicd diver-
Sty
2. Maintenance of productive capac-
ity of forest ecosystems
3. Maintenance of forest ecosystem
hedth and vitdity
4. Conservation and maintenance of
soil and water resources
5. Maintenance of forest contribu-
tion to globd carbon cycles
6. Maintenance and enhancement
of long-term multiple socio-
economic benefits to meet the
needs of societies
7. Legd, inditutiond and economic
framework of forest conservation
and sudtainable management.

Caring for the Land and Serving People




USDA

FOREST SERVICE SOUTHERN RESEARCH STATION

FISCAL YEAR 1998

Strategies for the 21 st Century

~ Southern Pines

The document prepared by the
Southern Pine CCT Steering Com-
mittee was reviewed by interested

Southern Research Station scientists; -

it is being revisedand is in the
process of being published by the

- Station. The publication will be used

. Supplying knowledge to meet the -

to facilitete the development of more
specific research goals and to engage
interested cooperators from univers-
ties and public and private forestry
organizations in development of
cooperative research programs.

increesing demands for forest ben-

- efits (wood: fiber; recregtion, and

wildlife) in a sugtainable and environ-

mentally conscientious manner is

perhaps the -primary issue facing

. forestry researchers. As we move

forward under this CCT, we will
define the ecological cgpacity of the
Southern  Pine ecosystem, using
multi’disciplined  team-based  ap-

- proaches that will build on internd

capacity and expand interaction with
scientists and managers from other
Forest Service research dations,
other federd, state, private industry,
and nonindustrial private land-
owner's. New aspects including
urban/wildland, socid/recreation,
and wilderness issues will be incor-
porated into studies of sustainable
pine ecosystem management. South-’
ern Pine CCT research will address -
and provide significant accom-
plishments to mest the Government
Performance and Results Act Out-
come Objectives?Clean Air and
Water: Productive Soils;, Robust Fish |
and Wildiife Populaions, Hedthy
Forests and Grasdands, Improved
Knowledge of Decison Making to
Support Sustainable Ecosystem
Management; Improved Urban
Environment; and Qudity of Out-
door Recreation and Natural Seftings.
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Wetland forests and riparian areas are
a major component of southern
forests, but their extent has been
dragticdly reduced over the past
century. These ecosystems are the
ultimate reting place of all water-
borne pollutants and nutrients that
can be trapped by surface vegetation.
Enormous amounts of recreational
activity occur there. They are cgpable
of yidding a wide range of wood
products. Their function can be
impacted by a subgtantia extent by
hydrologic manipulation. These
ecosystems occur from the Appda
chian Valleys to the coadta lowlands,
crossing the breadth of the Southern
Research Stetion.

Progress in undergtanding the func-
tion and management of wetland
forests and riparian areas depends
upon five research program com-
ponents.

1. Determination and description of
basic ecosystem function, as hy-
drology,  hiogeochemistry,  vegeta-
tion community dynamics and
productivity, ecophysology, pa-
thology, and wildlife of forested
wetlands, bottomland hardwoods,
and riparian zones.

2. Methods of management:

a of hydrology and nutrients to
forested wetlands

b. of silvicultural practice, and of
harvesting, dte prepardion,
and roading sysems for im-
proved production of desired
outputs with reduced impact to
the dtate and productivity of the
systems themselves.

Wetlands, Bottomland Hardwoods, and\S!:i‘véams

3. Methods of determining policy for,
and evauating the economic and
socid effectiveness of,” the man-
agement of forested wetlands, bot-
tomland hardwoods, .and riparian
zones’

4. Determination of moddling ap-
proaches to management of these
sysgems a multiple sces.

5. Experimenta manipulaions of the
sysems, in fidd-scde as wel as
microcosm  seitings, to test hypoth-
eses, raised in the other compo-
nents.

Caring for the Land and Serving People
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Condensed into severd questions,
the tasks of this CCT are to answer
the following: -

* 1. What are the most important
‘biotic and abiotic determinants
of biologicd productivity of
eech of the mgor wetland
types in the South and how can
they be quantified?

2. How do we accurately predict
biological and economic

growth and yield of mixed
species bottomland hardwood
stands?

3. How do we predict response of
ecosysems to naturad dis
turbance and silviculturd  activ-
ities?

4. What are the key hiologica and
environmentd  indjcators of

ecosystem hedth for each of
the mgor wetland types?

ind Streams

During FY ‘98, 20 Research Work
Units conducted work dedling with
some aspect of forested wetlands,
bottomland hardwood forests, or
.riparian forests. Scientists or
cooperators in 16 Research Work
Units published 138 papers dealing
with bottomland or riparian forest
Species or issues redevant to man-
agement of such resources. Re-
search work unit descriptions of
the additiond four units identify
problems that have direct applica
bility to issues relevant to wetlands,
bottomland hardwoods, and ri-
parian forests.

Streamsde  management  zones
(SMZ) are recognized to be critica
for sustaning waer qudity, bio-
diversty, and habitet, yet there is
little information about effectively
desgning and implementing these
essentiad  landscape features. We
propose an initiative to do a multi-
scde ‘study to characterize the
hydrologic setting and dynamics
for dream sysems across the
region; to determine the higtorica
rates of’ sedimentation in mgor
and minor river sysems, and to
measure sedimentation rates
associated with varying landscape.
and management settings. We will
initiste controlled experim’ents to
determine the effects of SMZ width
and topographic position on water
qudity and habitat, and develop
regiond models for planning ad
designing SMZ sysems.
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Southern Appalachians S BN B

The working document for the
Southern Appaachian CCT was
reviewed and the organization of the
CCT was redffirmed. The mgor
topical categories for research are:

1. ecosystem dynamics structure
and function;

2. socid and economic influ-
ences, and

3. gynthess and integration.

A deering team consisting of Project
Leaders of involved Research Work
Units or their designees was formed
and had ther initid medting. A syn-
thess and integration team was
formed. This team completed an
andyss of work needed in ther
research category, recommended a

st of dternative approaches, and
developed a proposa and submitted
it for outsde funding.

Research identified with this CCT

remained very active. A myriad of
activities on the Wine Spring Creek

ecosystem management research

area continued. Significant progress
was made on developing a Southern’

Appalachian variant of the Forest

Vegetation Smulator, induding a
regeneration prediction submodel.
Research in timber supply eco-

nomics, vauation of nonmarket

outputs, and socid vaues contin-

ued, as did work on wildlife habitat.

A new research component deding

‘with assessing tree qudlity for forest
products was added in 1998.

”
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Two of the natural resource issues
in the South that will be used to
focus our efforts for the next five
years are:
1. Wilderness research in ‘the
Southern Appaachians, and
2.-Social ahd resource dynamics
in the Southern Appdachians.

Key research activities to address
the wildernessissue would include;
asess demand; understand per-
ceptions, vaues,, dtitudes, and
socioeconomic  interrdationships
toward wilderness and manage-
ment dterndives, examine specid
forest products collection; examine
the impact and design, of recre-
ational access on water qudity,
aquatic biota, and other indicators
of ecosysem hedth; understand

fundamental ecologica processes |

and dynamics in non-manipulated
ecosystems as a basis for model
development or as a bass for
development of conservation Srate-
gies.

Key research activities to address
socid and resource dynamics would

include: quantify demand for out-

door recreation; quantify and

forecast resource use and land use,
change, examine design, costs and

ecologica impacts of access, model

the compogtional and sructurd

dynamics of vegedion in manip-

ulated and nonmanipulated eco-

sysems, develop draegies for
watershed-scale restoration of
riparian/aguetic ecosystems, quan-

tify the impacts of increesng angler
use and changing land use patterns -
on wild trout.

Caring for the Land and Serving People
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Interior

Research plays an important na |
tional role in establishing the |
sdentific bads for sugtanability in
the context of ecosysem man-
agement This CCT, Sudgtainability
and Productivity of the Interior -
Highlands Ecosystem, embraces
one of the mogt important regions
in the mid-South, dthough one
that has not been extensively
dudied in an ecosystem context.
Four mgor ecologica provinces
comprise the Interior Highlands —
the Ozark Highlands of southern
Missouri and northern Arkansas, the
Boston Mountains of north Arkansas,
the Arkansas River Vdley, and the
‘Ouachita Mountains of western’
Arkansas and eastern Oklahoma

The Interior Highlands CCT is
designed to provide the scientifig
basis and integrating framework to
support management of the Interior
Highlands forests for public, forest
industry, and nonindudria  private
forest landowners. As an dement of
this theme, Southern Research Station
scientists are developing cooperative
relationships and dudies with scien-
tigs from the North Central Forest
 Experiment Station as wdl as with
- univergty, dtate, and industry co-
operators in  Arkansas, Oklahoma and
Missouri. The CCT builds on both the
'long-glanding ongoing research in
forest ecology and silviculture of 0aKs,
and on newer interdisciplinary
research programs that encompass

*vegetaion, wildlife, aguatic ecology, | ||economics, visud qudity, and soils

hydrology, and human dimensions

Highlands . :

-

A maor effort contributing to this CCT
has been the Ozark-Ouachita High-
lands Assessment, an' interdisciplin-
ay assessment of conditions inthe
region coordinated by the Nationa
Forex Sysem and the Southern
Research Station. Findings from the
assessment are not yet published, but
the bulk of the collection of existing
data on the socid, terrestria, aguatic,
and amospheric conditions of the
region occurred during 1997-98.

Progress under the Interior Highlands
CCT was made in the ongoing mea:
surement and monitoring associated

with the Ouachita Mountains Ecosys- |

tem Management Research Project, a
comprehensve ecosysem manage-
ment research projects in Arkansas
and Oklahoma. In FY ‘98, the fourth
year of pod-treatment data was
collected in the 52-stand database;
these data quantify the effects of
reproduction cutting dternatives on
vegetation, wildlife, arthropods and
microbial diversity, logging and

and water quality.

Caring for the Land and Serving People
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Smilaly, the fourth and find year. of
basdine data collection was com-
pleted/ in the four-watershed land-

scape study, in which time subgtitutes

for space in large-scale experimental

replication of pretreatment condi-. |

tions. The landscape treatments, op-
erationaly conducted by cooperators
in the Nationd Forest Sysem and
industry, were aso'planned in FY ‘98,
for implementation in FY ‘99. The
- expeimentd ‘dedgn,  execution,
treetment, and monitoring of such
broad-scale plot-intensive  studies
would not be possble, without the
‘superb cooperation of colleagues in

| the National Forest System, industry,

date agencies, and universities within
and near the Interior Highlands.

Additiona studies will be planned to |

close exigting research gaps in order
to better characterize the human uses

| and vaues, to evduate the effects of

large-scale  ecological  process  restora

| tion usng’ prescribed fire on public

and private foresds, to quantify the
effects of forest management a the
broad scade, and of stand-level man-
agement dternatives on  wildlife,

hydrology and aguétic .ecosystems; |.
and, ‘to link extensgve monitoring of -

_vegetation, wildlife habitat, hydrology,

aquaic ecology, ‘and human dimen- .|

sonsto; Gl S-based models usable by

practitioners.  The agpproach to achiev-

ing the objectives of these studies will

be . .

1. Develop a GlS-based data and
analysis system for assessing socia
resource-management  interaction
dynamics from locd to regiond

scales, concentrating on recre-

‘ation, wilderness, and specid
forest products, conduct maor
‘regiond  sudy on interreation-,
'ships of public and private forest
‘management on rurd develop-
ment; develop cooperative urban
forestry prototype in selected
Interior Highlands urban aress.

2. Deveop cooperative studies and
models to predict the ‘ecological
and slvicultura effects of restoring

fire in Interior Highlands forest
types, study how fire affects forest
hedth, diversty, and sugtainability.

3. Initiate hydrology source behavior
study on water qudity and aquatic
systems of warmwater wild and
scenic rivers, including. effects of
forest operations and roads, and
linking to exiging wildife, hy-
. " |drology and aquati-c ecology re-
search.
4. |[Expand ue of GIS in exigting
research’ and link new sudies to
lexisting GIS platforms.

| . .
Caring f6r the Land and#srving People




USDA ForesT SERVICE SOUTHERN RESEARCH STATION

Fiscal.  YEaR 1998,

Strategies for the 21st Century

The research god of this CCT is the
development of an integrated, cross-
disciplinay modding framework to
provide systematic analysis and
. assessment of the condition, produc-

tivity, and human interrdationships |
of large-scae forested ecosystems.

Resulting modds, rdevant scientific,
outputs, and’ assessment processes
are being usad to evauate the datus
of southern forested ecosystems at
the landscape and regiond scales.

The impact of current and predicted

future environmental ‘conditions,
including anthropogenic stress, are
being assessed to determine effects
on forest hedth, productivity, and-
digribution. The human dimensions
of forest *ecosystems ae beng
considered by looking a land-use
change effects, shifting demands for
resources and service,, and effects of
changing populations and their
relaionships to naturd systems.

The Southern Global Change Program
- has developed and initisted a five-
year. integrated east-wide assessment
framework, in conjunction with the
Northern Global Change Program.
The framework encompasses a large
portion of the Southern Research

Station program, ‘as well as that of
forest industry and southern univers-
ties. ‘During the! past. year, research
activities have focused on the devd-
opment of regional Forest Inventory
and Andyss, climate, demographic,
and sofl databases, and the initiation
of assessing regiond forest dructure

~and productivity, hydiology, and

timber supply and demand. The
scope of research during the upcom-
ing year will increase to include
climate prediction scenarios, wildlife,
land use, and other nonmarket
factors.

‘The Southern and Northern Global
Change Programs have developed
and begun implémentation of a five-
year integrated modeling effort that.
will link the research from both
regiond programs. The objective of
this research is to better ynderstand
how environmental sress influences
forest productivity and hydrology
across eastern U.S. forests. The goa
of the fiveyea& assessment is to
predict the impactsof environmentd
siress (i.e., climate change, elevated
atmospheric carbon dioxide, regiona

- 0zone, and nitrogen deposition) .on a

basdline modd to predict and validate
predictions of forest productivity and
hydrology east ‘of the Mis3ssppi
River. The proposed modeling frame-
work will low ys to assessin amore

| “timely manner the current and future

impacts of environmental stress on
forest dtructure and function. After the
baseline model has been completed,
additiona modell components will be
added in a modular formét.

Caring for the Land and Serving People ' “_
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Additions to the base modd
include:
1. a cabon budget of forest g
ecosystems;
, 2. development. of a forest
maturation and density
. component; ‘
3. land cover and use change; }
4. subregional and interregion-
a scde economic modding;
md “
5. wildlife diversty and threeat-
ened and endangered spe-
cies. ‘
We are dso proposing to conduct
a large-scde integrated assess.
ment of socid and environmental
change in the South and its
implications for resource use,
ecosystem condition, and envi- }
ronmenta  quality.

The three stages of this effort would
be

1. asocid and economic assess-
ment of Southern forests;

2. an ecological assessment.
which, incorporates regiond
forest productivity, hydrology,
and habitat fragmentation; and

3. development of regiond scale

biologicd sampling and eco-

logicd assessment of nonnative
invesve species and environ-
. mental Stress-related diseases.

\

strategies for the 21st Century.

Additional research into biological
implications of economic and envi-

ronmental change would provide

add itional indghts into the long-term
consequences of current and antici-
pated growth and development of
the south. Bringing the socid and
biological components into an
integrated framework would provide
alinkage between cause and effect
and provide an innovative approach
to #evduating various policy ap-
proaches.

Caring for the Land and Srving People
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The god of this CCT is to provide
current resource information and
andyss on forest ecosysem sus
tainability issues and to improve.
techniques to inventory, monitor
and evauate resources. Immediate
needs relating to this. theme can be
summarized with four key ques
tions:

1. How can drategic inventory and'
-monitoring be implemented to
meet timeliness and quality
needs across dl ownerships of
the South?.

2. How can socid and economic
influences be integrated into the

drategic inventory and moni-
toring programs?-

3. What are the relevant andytica
procedures to address forest
ecosystem  sugtainability ques-
tions and what criteia and
indicators need to be deve-
oped?

4. How can the technology-to
achieve the necessary inventory
and monitoring needs be devel-

oped?

This past’year, the Forest Inventory
and Analysis work unit hosted
severd medtings across the South
that focused on ‘annual inventories.
Severd hundred individuals from
across the country representing
states, universities, industry ass0Ci-
ations, forest industries and the
Forest Service attended the meet-

ings. Out of these meetings came .
the establishment of a Southern
Annual Forest |Inventory System
(SAFIS) Committee. This Committee
met. in mid-Npovember 1998 to
review SAFIS plans and approaches,
and identify future research needs.
Other planned mesetings wili provide
a means to monitor the new inven-

tory system'’s effectiveness.

Severd’ states are now using their.
own resources to. hire saf for fidd
data collection Ifor the base set of
SAFIS plots. In RY '98,the Sauthern
FIA unit collabotated and distributed
approximately $1.2 million dallars
to six States. These funds were
meatched on a 50/50 basiswith State
funds

The Forest Inventory and Andyss
unit began collaborating with
the Southern Region and other
Federal natural resources agencies
to deveop methods for assessing
foret sudanability .of southern
forests. Key elernents of the andysis
will indude productivity of forests,
ecologicd diversty and sudtain-
ability. It is anttiipated that the study
will require goproximatdy 2 years
to complete, a}d will be based on
avalable informetion.

Caring for the Land and Serving People
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Nine Southern Research Station
Research Work Units and the South-
en Fores Hedth Monitoring Program
. ae now identified with this CCT.

Initid discusson with representatives

from each unit has identified severd

areas for potentia research; These
include:

1. recreation supply and demand;

2. tree volume taper function deve-
opment;

3. usng economic and ecologica
models in broad scde assess
ments,; ,

4. using FIA ‘plotsto develop asite-
wide database;

5. social/economic impacts on forest
udanability;

6. effects of forestry and environ-
mental laws;

7. ultrasonic and digitd camera
technology.

The next step'is to develop aplan and
approach for incorporating the
science issues into the Inventory and
Monitoring CCT.

The SRS Inventory and Monitoring
CCT has identified three naturd
resource issues in the South that will
be used to focus our efforts into the
next century:

1. A method is needed for assessing
the sudtainability of southern
forests at different scaes,

2. New approaches are needed in
devdoping spatid forest infor-
mation and assessng nontra-

. ditional forest-resources;

Strategies for the 21st Century

3. There is an urgent need to provide
the,condtituent groups of both FIA
and FHM with a seamless data-
base that covers dl forestland and
non-forest lands in the South.

Future research will:

1'. Provide information on how and
what to inventory and monitor’for
forest sustainability.

2,. Evduate and assess socid and
economic impacts on timber

availability in the 13 southern
states. o

3. Evduate and assess the rules,

" regulations, and BMPs at the State

and locd levels.

4. Develop integrated systems of.
generic models, dgorithms, and
procedures that provide effective
ways of usng FIA data & large
spatial scales.

5. Invegigate new techniques for
inventorying and monitoring
exotic invadve plants

6. Expand the usefulness of forest

" inventory data beyond the tradi-

tional estimation of average

conditions for sample drata, into
edimation of gand-by-stand’
descriptions of forest structure.

7. Improve our understanding of
“nonforest” tree-covered ecosys-
terns.

8. Provide information to improve
land use planning efforts that
achieve increased sugtainability
for riparian aress.

‘Caring for the Land and Perving People
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Celebrating the Year's Successes

This year, our Report presents highlights from our Research Work Units which
demongtrate the wide scope of the research and technology transfer conducted
by Station scientists. Much of our work is based on studies that take place over
a few or many years, some are long-term spanning decades. The results we
report may be based on findings from the recent past, current progress, or
interim updates. The benefits we provide to the American people, and to the
world, vary from findings that are specific to certain types o% southern ecosys-
tems and individud species, to flndlngs ‘that have mternatlond relevance and

FiscaL YEAR 1998

appllcatlon

Unde*r'standl ng the Role of Wetlands
in Sustainable Management

Only one-quarter ‘of the precolonid
acreege of bottomland hardwood
forets remans in the contiguous
United States, these forests tend to
be. saioudy fragmented
and may have lost many of
their original character-

wintering and bre

Cooperative

Research; Work Unit 4103
‘Center for Forested
Wetlands ‘Research

‘ding  Neotropica
migratory hbirds, invertebrates, and
microbes. Some of the studies con-
ducted on the stk dso were con-
ducted on two other refer-
ence bottomland hard-
wood sites, in Arkansas

istics. Presently, there is a participants %?I Louisiana. - ,
need to have a better un- L L o
bottomland hardwood for- ~ Of “reference ~ USIS researchers partici-
ests 0 that they can be wetland. * peting in the character-

more effectively managed,
conserved and restored.

The Coosawhatchie Bottomland
Ecosystem Study Site, in southeastern
South Carolina, was developed as a
“reference wetland.” Scientists at the
Center for Forested Wetlands Re-
search (CFWR), Charleston, SC, have
edtablished the long-term research
gte for the quantification of rdatively
undisturbed ecosysem characteris-
tics The characterization includes
dudies of soils, hydrology, waeter
quelity, sedimentation, aquatic chern-
istry and organisms, vegetation
dynamics, nutrient’ cycling, tree
physiology, woody debris dynamics,

ization were from severd

other federal agencies.
Academic coope\rators are from
Auburn’ University, Clemson Univer-
sty, Michigan Technologicd Univer-
sty, North Carolina State University,
Universty of Georgia (Athens), and
the Savannah Rivar Ecology Labora-
tory. Westvaco Corporation's  scientific
gaff members, located a Summer-
ville, SC, are also| collaboreting in
research on the site. Of the three
reference gtes, the Coosawhaichie
Bottomland Ecosystern Study Ste is
the only one on private land, owned
and managed by the Westvaco Cor-
poration.

Caring for .the Land and Serving People
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Celebrating the Year’s Successes

Research Work Unit 4104

of Southern Pine Ecosystems

Research Work Unit 4105, in cooper-
ation with Auburn *Universty School
of Foredry, is developing an indiv-
idual tree, spatidly explicit, and
biologically based growth mode for
naturd longleaf pine stands a Eglin
Air Force Base in Forida
Eglin's 200,000 acres of -

. Studying J o
Disttrbance and Menagement Sa;r%idh;gﬂs:, lowards Restoring the Natural Sainds

Individual Longleaf Pine Treesinthe.

is measured by reattaching the
branches tp the sem sections within
athree .dimensional grid. Disc sam-
ples are collected a 1 -meter intervals
along the sem for measurements of
heartwood and sapwood reation-
ships, tree ring growth, and
dry wood densty. In the

longleaf pine are being re- ad(mesgireﬁ - fidd,” every fourth branch is
tuned to full hedth'and W sdected to be a sample
expanded in sSze under a longleaf pine v ranch from which fresh
comprehensive  Ecosystem ecosys ter needles are removed within
Management plan coordi-, restoration in every meter out from the
nated by The Nature ‘Con-  ¢ollaboration Stem to determine weight,
servancy. The god of the. with other density, length, and nitrogen
growth model is to provide ] content. Branch discs are
atool for the'land managers agencies. adso taken a the base of

to ‘compare silvicultural
practices effects on the light and
water environment in addition to
stand gtructure of the trees.

Individud trees are being sdected
within 3 dte classes & Eglin, to fit a
predetermined matrix of tree height,
diameter, and crown ratio. The field
data taken on-eaoh selected tree
includes, stem’ tagper on the subject
tree and location relative to the
subject tree, species, size, and crown
dimensions on competitors. Branch-
es and the top of the subject tree are
then lowered to the ground before the
gem is cut. The sem is then cut into
sections and brought back to Auburn
for reconstruction. Complete crown
architecture for the past three years

every sample branch after
crovn acchitecture to determine
sapwood, branch radid growth, and
o0od density.

Over 50 trees have been finished so
far, ranging in diameter from seed-
lings just out of the grass stage to
graure trees over 30 cm in diameter.

ther factors such as light pene-
tAation through the crown and soil
nutrients, and water holding capacity
are still in the planning stages.

nother 1.5 years of data collection
Will be required to fill out thetree size
matrix & which time a prdiminary
modd will be completed for review.

Caring for the Land and|Serving People
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ucing Longleaf Pine Seedlings in

ontainers ENhances Restoration Efforts

Longleaf pine savannas once dom-
insted the Lower Coastd Pain,
dretching from Virginia to
eadern  Texas.  Wildlife

‘ 4

Research Work Unit 4111
Ecolofqy and Management’
of Southern Pines

The knowledge ‘and technology to
reestablish longleaf pine by planting
bareroot nursery stock
have improved in the last

proliferate in this Land- published decade, but planting suc-
scape and longleaf pine “Bractical cess of bareroot stack ill
stands evoke passion - a_c’nca remains elusve. Success-
among diverse groups be- ~ GUidelines for  y bareroor regeneration
cause they ae aesthet- Producing relies on five components:
icdly pleesng, ecologi- Longleaf Pine well-prepared, competition
cdly diverse, and profit- Seedlings free sites; hedthy, top-

able to harvest. Although
longleaf pine is a highly
desirable species and pro-
duces high  quality solid-
wood products, it. now

in Containers ”
to help forest
landowners be
successful in

quality, Fresh planting
stock; meticulous .care of
gock from lifting to plant-
ing; precision planting; and
proper post-planting care.

occupies only about 5 regenerating All these elements are
percent of its original essential to, successful
range. The demand for ' {ongl_eaf planting of bareroot stock,
high qudity longleaf pine pine sites. but contralling dl five is

container stock in the
South is rapidly increasing due to the
interest in retoring longleaf pine on
many of the dtes, where it originaly
grew. Regeneration of longleaf pine
sites.is difficult because of the
botanical characteristics of the
Species.
1. low and infrequent seed pro-
duction
2. a seedling “grass’ dage char-
acterized by delayed stem.
elongation
3. poor dorability of bareioot
nursery stock that results in low
aurvivd; and
4. seedling intolerance to shade
conditions caused by competi-
tion.

difficult.

Studies show that container-grown
seedlings survive better and remain
in the grass stage for a shorter period
of time than bareroo‘t stock on typica

Caring for the Land and Serving People
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Research Work Unit 4111

Ecology and Management
?ySouthern H?]ges !

‘longleaf pine Stes. Improved survival
. and growth rates are generally
attributed to root systems that
reman intact during lifting, while
roots of bareroot stock are severely
damaged. Container seedlings exper-
ience ‘a dgnificantly shorter period
of trangplant shock or adjustment.

Produ

Thus, planting of container stock
improves reforestation success.

Production of longleaf seedlings in’
containers has recently increased to
about 40 million annualy, and the
demand remains for even more
quaity seedlings. Because a guide to
. producing longleaf
seedlings in containers
would ernhance this
rlaivdy new tech
nology, -a silviculturist
and biologicd tech-
nician a the Southern
Research Station in
Pineville, LA .coauthor-
ed “Practicd Guide-
lines for Producing
* Longleaf Pine Seed-
lings in Contaners”
(GTR SRS14). This
publication provides
the key information
necessary to produce
qudity seedlings which
will result in successul
longleaf pine regenerar,
tion and facilitate res-
toration of this im-
portant ecosystem,

Caring for the Land and Serving People
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Restoring Ecosystems....

Bringing Back the Bottomland Hardwood
Ecosystems Along the Mississippi

The potentid for restoring bottom-
land hardwood ecosystems in the
Lower Missssppi River Vdley has
barely been tapped. Over
the next decade, as many
as 500,000 acres could be
reforested. Restoration
currently relies on planting
native species-primarily
sngle-pecies, widdly spac-

ed oak-to dlow naturd success in lower branches, thereby

invason ‘of other gpecies. restoring increasing coarse woody

However, this trestment debris on the forest floor.
bo ttomland

does not work for stes that

flood infrequently or sites hardwood sites,

more than 100 yards from. .
existing seed sources.

Four different trestments were in-
ddled, examined, and compared:
dandard planting trestment using

seedlings, standard planting treat- .

ment usng acorns, new treatment
using the fast-growing native species,
Eastern cottonwood, as a nurse crop
for interplanted oak seedlings, and
trestment allowing natura regenera:
tion and successon. This study has
improved our understanding of both
short-term and long-term effects of
common and innoveive afforesta-
tion trestments on restoring bottom-
land hardwood wetlands functions,
induding wildife (smdl mammds
hawks, songbirds), soil qudity and
carbon sequedtration,” and under-
dory biodiversty. In addition, the
quick restoration of an early succes-

Our improved restored through deeper
understanding

of ref ores ta tion  \ouid be true under contin-
treatments IS

leading to

. ing the cottonwood for timber that

Research Work Unit 4115
Bottomland  Hardwoods
and Wetlands

sond forest ecosysem-the cotton-
wood/Nuttall oak interplanting-has
quickly restored other ecological

processes. Soil qudity is

rooting and'higher organic
matter inputs to soil than

ued cropping. As Eastern
cottonwood ages, it sheds

As a result of this project,
forestaion trestments have
improved the. performance
of public retoration efforts such as
the Wetlands Resarve Program in
Mississippi, Louisiana, and Arkansas.
In 1998, the documented feasbility
of the cottonwood interplanting treat-
ment encouraged its use on goprox-
imately 6,000 acres in these dtates.
This trestment gives a landowner
“multiple options-including manag-

provides financing for other manipu-
lations-without damaging the
emerging oak dand. The treatment
provides landowners with the incen-
tive and means to activdy manage
their restored sands to maximize
wildlife and other benefits The
project has enhanced partnerships
between severd Federd agencies,
private, landowners, and forest
industry.
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Research Work Unit 4155
Bottomland Hardwoods
and Wetlands

The, Little Tdlahatchie River in north-
centrd Missssippi was channelized
approximately 50 years ago, leaving

a 23-mile reach of the origind
channel intact but with
greatly reduced flow. Conse-
quently, this section of river

Fish .and Mussél Habitat Improvement

river

We are
experiences  stagnation a  evaluating fish diverse fauna typical of

low flow and some aress © and mussel

have filled in completdly.
The “Reriver the Little Talla-
hatchie,” project is a com-
munity-based locd initictive
to redirect flow from'alarge
tributary, from the drainage
cand to the old river chan:
ne, providing year-round
flow in the origind channd.

The project is being consdered for
funding under ecorestoration funds
avalable to the Army Corps of

Engineers.

One of the mgor benefits of this
project is expected to .be im
provement of fisheries habitat.
Fisheries scientists have begun
a research ‘project to evduate
changes in the fish and mus=
communities in the old river
channd in response to restora
tion of flow. In the fal of 1998,
they completed fidd sampling
designed to provide a quantita-
tive decription of the fish and
musse fauna and ther habitat

habitat before

and after
restoration

efforts to

Improve
streamflow.

restoration actions.

a autumn base flow, prior to restora-
tion. Sites on the old river channd
were characterized by a diverse fish
and mussd fauna typicd of lentic,

continue in an .effort to document
changes in the fish and muss fauna
and thar habitats in the context of

wetland habitats. Sites on
the dranage cand were
characterized by a les

degraded, lotic aquatic
habitats. In the spring of
1999, field' sampling will
be conducted to provide a
quantitetive description of
the fish ‘and musH fauna
and their habitats at spring
base flow, prior to restora-
tion. Upon flow diverson,
sampling of these dtes will

[
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Temporary Housng for |,
potaly Red%COCkaded Woodpeckers

The red-cockaded woodpecker
(Picoides borealis) is an endangered

oecies native to the open pine
woodlands of the Southeast. These

birds condruct cavitiesin living pine
trees for nightly rooging
throughout the year and

Research Work Unit 4201
Threatened and
Endangered  Species

a'the release dte may hep it de-
velop an &finity for, the Ste-and be
more likely to remain upon release.
The aviay consds of a circular
frame about 5.1 meters high and

4.7 meters in diameter

with hardware and shade

for nesting during the We are cloth on the outsde. It is
breeding season. evaluating the erected around a living
Recovery fes fooused on - useofa DR Gl RO S
increasing population Sze  mobile aviary  the bird can use for night-
end on restablishing birds ——tg mprove” 1y roosting. The mobile
'h_avancon - relocation aviay is currently. being
Trandocation has been a tested a the Savannah
usful tod in minimiz success of e & e savan
g River Ste near Aiken
the loss of genetic diversty ~ red-cockaded South Carolina :
in smdl populations and in Woodpeckers,
facilitating populaion re- ' The study consists of
covery dfter a catastrophic three phases:

event. The numerous transloca-
tions of endangered red-cockaded
woodpeckers  have  beneficialy
affected the staus of many smadl
populations. However, these re-
leeses have rdied on a “hard’
release approach whereby a bird is
captured, taken to the release site,

and immediady reeased. Such -

relocations have met with mixed
results in that. the bird often leaves
the release dte and is not incor-
porated into the population.

A mobile aviary was designed. to
dlow a “soft” reease whereby a
captured bird can be maintained at
the release dte for 10 to 14 days
before release. Maintaining the bird

1) dedgning, condructing, and
testing the aviary for durability; 2)
determining whether a red-cock-
aded woodpecker can be suc-
cessfully maintained in the aviary;,
and 3) determining whether the
aviay- can indill in the bird an
attachment for its releese dte
Partners in this research include
the Department of Energy and the
Savannah River Natura Resources
Management and Research Insti-
tute. If the use of the mobile aviary
proves successful, the consequen-
ces to the recovery of the red-
cockaded woodpecker could be far-
reaching.
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Research Work Unit 4251
Wildlife Habitat
and Timber Resources

The endangered red-cockaded
woodpecker (Picoides borealis) is a
cooperatively breeding speciesthat
lives in groups composd
of two to seven members.
The qudity of. the cavity '
sdected by the breeding
mde is important to Al

Studies of
the, habits of
red-cockaded

barrier against rat snakes (Elaphe
spp.), thereby increasing the proba-
bility of nedling survivd and the
safety of the dominant,
breeding male. Rat snakes
regularly atempt to dimb
active red-cockaded wood-
pecker cavity trees, but are

group members because Woodpebkerg gene_rdly unable to rea_:h
the breeding mde's cavity  and Louisiana  Cvities because of the resin
o used = tgzeg.a ee . pine snakes AN

uing the breeding sea- - expected ~ The Louisiana pine snake
son. Consequently re- it (Pituophis ruthveni) is a

ini i toremitin pis :

search defining cavity  tree large constrictor endemic to
quality s important. m(_ethods the longleaf pine savannahs
Roosting and nesting red- which may * of eastern Texas and west-
cockaded  woodpeckers prevent the en Louisana. There ae
make daily excavations a extinction only about 100 records
amdl wounds, cdled resin of ‘these known for ‘thIS species.
wells, around their cavity q d When our ‘research was
entrance from which resn en an_gere initiated, the Louisiana pine
flows down the tree. Our SPECIES. snake was one of the least

research has shown that

the breeding mde sdects,

cavity trees with-greater resn flow
than other active cavity trees within
the cluster. Longleaf pine cavity trees
selected by breeding maes as nest
trees produced sgnificantly greater
resn yields than cavity trees usd

for roosting by other group mem-

bers. This preference was adso
observed in loblolly. and shortlesf

pine cavity trees, but to a lesser

extent. Use of cavity trees that -

produce copious pine resin en-
hances the qudity of the resn

known snakes in the U.S.

1Y 5
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RestoringEcosystems,.,

Studying Endangered Species in Texas

The Louigana pine snake inhabits
primarily- longleaf pine savannahs
with sandy, wdl-draned soils.

Radio-telemetry studies confirmed
this -rdationship and dso demon-
drated a very intimate association
with Baird's pocket gophers (Geomys
breviceps). Louidana pine snekes
gend much of ther time within
pocket gopher burrows or nearby on
the surface. They also escape
periodic fires in pocket gopher
burrows and use the-m as gtes for
hibernation. ‘Research on prey
composition has aso confirmed that’
pocket gophers are the primary prey
of Louisana pine snakes. Laboratory

Research Work Unit 4251
Wildlife Habitat
and Timber Resources

‘experiments  reveded  pecidized
prey handling behavior that dlows

Louisana pine snakes to eficiently
capture pocket gophers within the
confines of burrow systems.

Preliminary data indicate that
pocket gophers, which feed primari-
ly on roots and tubers of herbaceous
plants, are most abundant in fre-
quently burned pine habitats with
well-drained sandy soils. Alteration
of the fire. regime results in en
croachment of woody vegetation
that competitively diminates her-
p baceous vegetation. Our working
hypothesis is that dteration of fire
regimes that reduce herbaceous
vegetation result in the decline of
pocket gophers, and may be a
primary cause of the decline of
Louisana pine snakes.

Telemetry sudies have dso demon-
strated that vehide mortdity of
Louisana pine snakes is Sgnificant. |
Moderately heavy traffic on a

roadway appears to depress snake
populations by 50% or more for
hundreds of meters from the road
corridor. The consequences of this
level of mortdity a- the landscape
levd ae only beginning to be
addressed, but ae of obvious
ggnificance in underganding and
managing Louisana pine sneke |
populations.
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Research Work Unit 4106
Managing Upland Forest ﬁ
Ecosystems in the Mid-South

The Research Work Unit's specid
focus is in uneven-aged silviculture.
Unit scientists were invited to contri-
but¢ a synthesis of research in
uneveh-aged dlviculture of southern
pines to a nationa publication about
the current datus of un-
evenaged Slviculture in
the nation. There is a Sixty
‘year record of data from
the “Good and Poor Farm

. Forestry” uneven-aged sil- T b
vicuItLyre demonas%ratif)lL Sllyzcul_lture 1€S demonst_rate a much
dudies on the Crossett guidelines greater potential for recov-
Experimental Forest, plus across the ery of poorly stocked cut-
fifteen active studies that South, and over stands than has been
apply to uneven aged silvi- published a previoudy thought. Tra-

culture iri three different
forest types. loblolly-short-
leef pine stands on the
West Gulf Coagtd Pain,
pure stands of shortleaf
pine and pine-hardwood
stands in the Ouachita
Mountains. and oak-hick-
ory gands in the Arkansas
| Ozarks. With this database, unit

stientists are developing the applied
ecology and silvicultural technology
information needed to properly
manage the upland forest ecosystems
of the Mid-South usng uneven-aged
slviculture.

Society continues to indst on ater-
natives to traditiond forms of timber
management on public and privae
lands. Scientigs in the Monticdlo/
Crossett Research Work Unit in

major

Alternatives to Clearcutting

We distributed ,
over 200 copies
of uneven-aged

four-part series
on management
of understocked

stands in a
regional
applied journal.

much lower cost than ‘that incurred

dManagement .

on Public and Private Lands

Arkansas prgvided severa key advan-
ces aong these lines in FY *98.

A st of four publications gppearing
concurrently in one of the magor
foresry journas andyzed the deve-
opment of poorly-stocked
loblolly-shortleaf pine
dands on the Crossett
Experimental  Forest and
esawhere in the West Gulf
Coastd Plain. Thesestud-

ditional advice has been to
Ste-prepare the cutover
gand and replant, which
Is often too expensive for
landowners. These udies
suggest that such stands
can be rehabilitated from
far poorer stocking than
previoudy thought, a a

by site preparatipn and planting. The
result is that they will provide high-
vdue sawtimber returns within a
relatively short period of time.

These findings have implications for
every landowner who acquires or
inherits ‘a cutover tract, and points to
the need for professon&! advice in
evaudting the developmental poten-
tial of such tracts on a case-by-case
basis.
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Integrated _Ecosystém Management
Studies Lead to Adaptive Management

Multiple needs and uses of forest 4 Sand
resources require an integrated, " the

_ interdisciplinary  eco- stands has reversed the decline

We are meeting  System approach  to in this forest type. This pre-

, the growing research, planning, soription stimulated pine re-

demand for & menagement. The generation, increased vegetar

means t Wine Spring Creek tion diversity, maintained

€ans 1o Ecosystem Manage- smal mammd and soil arthro-

monitor the ment Project in the pod diversity, improved wild-

effects of land  Nantahala National life hebitat, and maintained
management ~ Forestin North Caro- water quality and soil fertility.

e lina is providing both

activities on a framework and spe s Th hods F sded

: - ree methods o ion

Watel; qu[J_a“ty by cific information to . harvesting in mixed oaks

esting address those needs. dands were applied to improve

monitoring This project in the oak regeneration; enhance

methodology in  4:500-acre bS;F’thg“ wild turkey, ruffed grouse, and

association with mﬂﬁ%e g'g;s ac?]ievas . Neotropical g;! hé*éi_tal: ‘and
- incresse vegetation diversity.

forest road ing forest plan desired | 9 v ,

construction and fyuture conditions and

streambank demongtrating, deve-

restoration. loping, and testing

dternative means to

reach those condi-

tions by usng avalable and new

research to predict and evauate
€cosystem responses.

Organized around themes of water-
shed restoration, forest sustainabili-
ty, human and economic vaues,
and ecosystem structure and func-
tion, the multifaceted studies in the
Win'e Spring Ecosystem Manage-
ment Project ‘provide substantia
benefits:

Tor Wise Use and Management...

mixed pine-hardwood

Research Work Unit 4351
Watershed Responses
to Disturbance

restoration burning in
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Research Work Unit 4351
Watershed  Responses
to Disturbance

4 The impoverished aguatic habi-
tat and associated insect and fish
populations are being enhanced
by increesng dream dructures
through scientifically based
additions of coarse woody de-

* bris to, streams.

4 Soil erosion and stream sedi-
mentation research are showing
the benefits of best manage-
m’ent practices associated with
, forest roads and other manage-
ment prescriptions. Results have
been used to develop a land-
scape sediment model to assess
the relative effects of dternative

management practices.

Integrated Ecosystem Management
Studies L.ead to. Adaptive Management

# Recregtion dudies identified
human uses of the watershed
and customer preferences for
future uses. A larger scae study

showed how economic tools
can be extended to quantify
complex socid and biologicd
vaues associsted with eco-
logical processes. Both of these
efforts provide an improved
bass for management plan-
ning.

% Improved methods, deve-
oped to, classfy ecosystem
units on the watershed, are
being. melded with other re-
search and management ac-
tivities to test the utility of the

procedure.

These research findings, among
others, are being synthesized and
formulated for incluson in a dedi-
son support system to assist and
improve the forest management
plan process. In the short-term,
reults from this research are
reviewed and management tech-
niques changed, if gppropriate, in
on-going feedback hnown as
adaptive management. .

, Caring for the 1and and Serving People
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Providing Options

Adhesive Technology

for Bon

End-jointed lumber is sold a pre-
mium prices because it has more
uniform strength and less tendency
to warp than draight-sawn lumber.
An adhesve sysem tha
bonds wood at a wide range

ding Green’ Lumber

Research Work Unit 4701
Southern Forest
Resource  Utilization

development of this process, a soy
protein derivative was investigated.
These soy-based adhesives aso
bonded different wood species with
wide-ranging moisture con-
tents. Evaluated in a number

of moisture contents would SovBond of full-scae plant trids, the
permit the use of low-quality S SoyBond resn technology
plantation grown timber, resin ) has successfully met indus-
short-length  processing adhesive iy gandards for sructura
wastes, and green wood in  developed lumber. Currently used com-
the manufacture of. high- which mercidly in one plant, the
qudity gructurd  lumber, allows gnd-  adhesive is under considera-
Such adhesives to produce . . e tion by other lumber manu-
end-jointed lumber that joint bondmg facturers.

mests industry standardsfor  Of lumber at ' .

gructurd lumber have not @ Wide range Qﬁaﬁd&wﬂo&f S?clf
been avalleple. Of MOISIIe  \ides o least four bendfits
Through the cooperative content. for the forest industry. Firs,

efforts of a Southern Re-

search Station scientist and

a private consultant in Washington
State, the capability to'end-joint wood
with high moisture contents was first
demondrated usng vegetable tan-
nins to dter the cure properties of
standard phenol-resorcinol-formalde!
hyde (PRF) adhesves. An adhesve
formulation was developed usng a
tannin with akdine catays on one
face of the joint, and a PRF resin with
hardener on the opposite face. When
brought together to mate the joint,
the components mix and rapidly ge
to form a durable adhesive bond.
Because the availability and price of
the tannin component saled further

N

bonding short length sec-
tions from green defective

* lumber produces premium quality

lumber from low-qudity timber.

“Second, by endjointing the lumber

before drying, energy is not used in
drying defective wood. Third, the
uniform board lengths that result
from this process trandate into a
more efficient use of the dry kiln.
Fourth, by reducing the amount of
resnous knot defects (common to
southern pine lumber) subjected to
‘the drying process, the amount of
volatile organic compound emissons
that contribute to the blue haze from
dry kilns is dso reduced.
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 Wise Use anid Management...

Monitoringi Impacts from_Forest Harvesting'with '
Global Positioning System (GPS) Technology

Research Work Unit 4703
Biologica/Engineering
Technologies

Maintenance of soil productivity has
been identified as a key component
in sudainable forest management.
Two primary indicators have been
used to monitor changes
in soil productivity: soil
compaction and stand
productivity. Nether indi-
cator completely charac-
terizes the influence of
management on soil pro:

Global
positioning
sys terns (GPS)
provide a robust
and practical

measurable a fine resolution over
large areas to fully capture the
effects of highly varidble manage-
ment activities.

Globd pogtioning sys
tems (GPS) provide aro-
bust and practical means
of tracking movements of
machinery engaged in
’forest management activ-

ductivity. Stand growth, means of ‘ities. These systems pro-
for example, is confound- tracki vide data on, not only
ed with dimetic, genetic, racking , where a machine wernt,
and other management ~ Movements of byt how often it passed
factors, meking conclu- machinery over agiven location. We
sons about soil produc- engaged in ae curently usng this
tivity drawn from growth forest technology in  eveluating
measurements alone manacdement the impacts of forest
highly suspect. Degree of acti%/ities harvesing on soil phys-

soil compaction is intui-
tively a better measure of

soil productivity, and compaction

has been shown to occur with
various management practices,
mogt notably with machinery traffic.
Sgnificant increasss in soil compac-
tion, however, often occur, on
rlaivdy smdl, widdy digributed
aress within a treated sand. In-
formation on the didtribution of
impacts across a sand is difficult to
collect in practice. lheally, an
indicator of soil productivity would
be sendtive to changes in soil
physca propeties, be reated
srongly to stand growth, and be

ca properties a a stand
level. Results of the track-
ing process are maps showing traffic
intengty over an entire stand. Given
that traffic intengty i-s directly
related to changes in' soil physica
properties, the maps could be used
in conjunction with data on sail,
moigure a the time of traffic and
soil type to identify areas within a
gand receiving levds of machine
traffic tha could be limiting to
subsequent stand  growith.

Research this year has led to thefirst
large-scde, detailled maps of traffic
patterns resulting from tree length
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 Providing Options for Wise

Monitoring |mpacts from For&t Harvesting with Resrfalmhcg]l\;ork.Unit 4703
Global Positioning System (GPS) Technology Biological/Engineering

Technologies
harvesting in the Southeast. The traffic passes ‘This information
maps show how many times each provides a means of edimating,
0.5 meter square section of a stand with great spatid detal, the soil-
was traversed by harvesting machin- | | related impacts from forest harvest-
ery. Further research has been done ing. Combining these results with
to use the traffic maps to predict subsequent  tracking of growth in
changes in soil physical properties || these stands will provide a clearer
asociated with a known level of underdanding of the rdationship

between treffic intensity and

ste productivity. Other bene-
- fits derived from'using GPS
~ technology include near red
time feedback on progress of
harvesting, and the &bility to
remotely monitor the work.
of- harvesting crews. Coupl-
ing GPS with tree measure-.
ment sensors on felling
equipment will provide ‘pre-
cison, forestry’ technology,
meking the flow of timber
accountable from the stump
to the mill and mapping
stand yield without pre-
harves cruisng. Postiona
data could adso be used by
loggers to increase produc-
tivity of ther operations. We
are currently doing research
in dl of these areas of appli-
caion for GPS technology.
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Research Work Unit 4851
Economics of
Forest Resources

Land use and resource management
choices are perhaps the most impor-
tant determinants of -forest structure
and condition in the South. The
South’s rich diversty of land ‘owner-
ship, forest types, physiography, and
wood products industries
defines complex interac-
tions between people and

| Com)puter
models provide

d Management...

Forecasting Land Use and-the
Urban/Wildland Interface in the Stouth

The land use mode for the South is
aso being used to assess the potentia
growth in the region's urban/wildland
interface over the next thirty years.
This change in the “human-context”
of forests holds important implications
for the reative vadues of
vaious foret uses’ To
investigate one aspect of

forests. As socid sysems g foundation for these changing forest val-.

experience rapid change,

ues, ‘the land use modd is

lence 1o regional - b :
the implications for the assesgments of ads beng integrated into
region's forests could be forest an assessment of the

ubgantid.

Scientists at the Southern
Station's Research Triangle
Pak Lab and severa Universities have
developed spatidly explicit computer
modds of land use change a various
scades. These modds smulae the
effects of -economic, demographic,
and physical ‘conditions on land use
allocations, Projections of these
driving varidbles — eg., population
growth and markets for agriculturd
goods — can then be used to forecast
how and where land use would change
in the future. ‘Fine scade modds have
been linked to water qudity and
biodivergty for large watersheds in the
Southern Appalachians. Broad scde
models forecast land use shares a the
county level, and have been developed
for the South and the Mid-Atlantic
regions. These modes provide a
foundetion for regional assessments
of foret sugtainability.

sustainability.

outh's timber markets.

Land use forecasts for the
South suggest a high de-
gree of flux between agriculture, fores,
and urban land uses. However, these
changes ae gpatidly focused with
urban growth concentrated in places
like the Piedmont Crescent — Raegh,
North ‘Carolinato Atlanta, Georgia—
the coasta aeas, and centrd Ten-
nessee. Forest cover will, decline in
these areas and residua forests will be
more “urban” than “rurd.” In other
parts of the South, the critica variables
in determining the extent of forests are
the relative values of forest and
agriculturd  products. Here agan,
change is spatidly focused with, for
exanple, shifts from agriculture to
forex being mogt likdy in south-
western Georgiad and parts of the
Missssippi Ddta region.
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Understanding Environmen

An Option for Controlling
|

Chestnut blight is a devadating
fungal disease-of American chestnut
trees. The forest ecosystem of the
eastern United States has been
greatly atered by this catastrophic
discase. Eighty years ago, chestnut
trees were a major compo-

Adga, it oread rapidly, and
within 50 years reduced
the gspecies to a ‘minor

understory - component. testing to
Jugt as this fungus is able VITus
to infect and cause dissase transmis

on chestnut trees, the fun- dynami
gus is infected by a virus.

Fungal isolates infected with virus
are less virdlent, producing non-
lethal, superficial cankers on trees.
The virus cannot be transferred sex-
udly in the fungus’ but moves
readily through fungal filaments —
the transfer process controlled by
vegetative compdibility (vic) genes.

nent of hardwood forests. Use of
After the accidentd intro- molecular utilizing less virulent virus-
duction of this fungus from markers infected srains.

minimizes cost Scientists at the Southern
of laboratory, Research Statjon, South-

Research, Work Unit 4153

( : : Southern  Indtitute
American Chestnut Blight Disease of Fores Gengtics

A trandfer results in converson of
the recipient fungal strain to lesser
virulence. Therefore, information
about the number and prevaence
of vegetative compatibility groups in
naturad populaions of the fungus
may help in developing a
blight control strategy

en Inditute of Forest
Genetics in Saucier, Missis-
) sippi have developed mol-
sion ecular markers as tools for
CS. better understanding the

fungal vic genes and virus
tranamisson. To dae, molecular
markers linked to five of seven
known vic genes have been identi-
fied. These molecular markers are
being used to minimize the costs of
laboratory testing.

‘Usng molecular markers, the time
required for identifying geneticaly
an unknown,isolate of the fungus
has been reduced ‘from severa
weeks to a Sngle day. Our ability to
quickly identify large numbers of’
isolates has made virus transmis-
gon dynamics esser to Sudy,
permitting scientists to-evaluate the
practicdity of virus transmisson as
an option for fungus control a a
population leve.

study
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Research Work Unit 41.54
Biological Foundations ,
of Sustainability

Education Site (SETRES),
a large-scale outdoor labara-

aspects of sudanable south-
ern pine forestry. SETRES was
established in 1992 as an
important. component of the
Southern Globa Change Pro-
gram and <represents a mgor
collaboration among the For-
e Service, indugtry, and uni-
versties. SETRES has pro-
vided an excdlent opportu-
nity to asess interactions
among different levels of
 fesource availapility induding
water, nutrition, and atmos-
pheric carbon dioxide (COy).

The Southeast Tree Research and
located in
Scotland County, North Caroling, is

tory designed to sudy multiple.

In 1998, research on loblally pine
responses to elevated CO, neared
completion. Original wdrk at

Understanding Environmental and Biological Threats.. .

7/

Large-Scale Outdoor Laboratory Offers

We have

&own that co,. No changes in branch

elevated
levels of
carbon
dioxide
Increase
pho to-
synthesis
and
growth in
loblolly
pine.

SETRES increased atmospheric CO»
surrounding
and demondrated that IobIoIIy pine

" intensve 2.5 year sudy where

ology and function have been
observed.

. Significant Research Resu | t s

individud branches

increesed net  photosynthesis
and growth under eevatkd

water use were observed.
This work was followed by an

entire 13-year-old trees were
surrounded by  40-foot-tdll
who'le-tree  Chambers. The use
of large trees for this work is
novel and has permitted re-
sponses of the entire tree
canopy and root systems to be
evauated. Agan, devated CO,
has been Shown to increase
growth rate and no negdive
consequences to tree physi-
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Understanding Environmental and Biological Threats,. .

Detecting Disease Damage in Living Trees

Various disease-causng microbes,
such as wood-decay fungi and
wetwood bacteria, are foundational
components of bottomland hard-
wood forest ecosystems. Roughly
30 percent of the totd
timber volume harvested
in the United States is
destroyed or decreased in
vaue by heart decay each
year. Logt vaue due to
bacterid wetwood in the

one is interested in evalu-

aing the rdative hedlth of

a certain stand of trees, or a forested
region, or wants to have the most
accurate volume estimates of sound ’
timber, it is important to-accurately
esimate the incidence and severity
of diseases such as heart rofs and
bacterid wetwood infections.

Progress is being made to develop
ways of detecting fungal and
becterid infections in living hard-
woods in the absence of obvious
indicators ‘and without damaging
trees in the process. One set of tests
indicates that ultrasound passed
through the diameter of a tree can
identify incipient as well as ad-
vanced heart decay in individud
trees. In addition, ultrasound was
able to separate a population of

We are
improving
techniques to
use technology

Research Work Unit 4155
Bottomland Hardwoods
and Wetlands

trees with bacterid wetwood from
heslthy trees, but could not detect
individua wetwood-infected trees
with any degree of certainty.

Current efforts are focused. on

improving the technique
in order to identify infec-
tions in individud trees.

Ancther st of tedts is
evaluating the use of
electronic aromascan

ok resource done has  toidentify  technology to detect dis-
been etimated to be $25  disedased living  esse-causing microbes,
million a year. Whether trees. This technology elec-

tronjcally measures vola-

tile compounds given off
by the microbes. So far, it has been
used to separate pure cultures of
wood, decay fungi isolated from
decayed trees. This technology has
the potentia to'identify wood decay
fungi, vascular wilt fungi, bacterid
wetwood, bacterid leaf scorch, and
many other microbes cepable of
causng lumber degrade in wood
samples. Early detection of these
organigms usng dmple portable
units would alow forest managers
to adjus harvest schedules to
minimize volume lost to rots,
decays, and other organigms in
danding trees, Aromascan and
ultrasound technologies could be
used in virtudly any forest eco-
sysem.
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U deeanalRg AAvieh
R Yo gt 1202 A Bioindicator Technique for_ o
and Trout Habitat Water Quality Assessment

Watershed hedlth and restoration is a| | Practica gpplication of the bioindicator
key theme of the Forest Service’s || in a fidd sting requires only a hand
Natura Resource Agenda, and much | | lens with 10-1 5x magnification. Quali-
effort'has gone into the development | | tative samples of insects can be viewed
of best management practices ,on ste, dlowing a screening-
to protect water quality on New insect- level assessment to be:conduct-
national forests. The new bacteria ed within minutes Preserva-
insect-bacteria bioindicator has . ™7 tion of insects in adcohol or
direct application to these Dioindica tOr g5rmatin or menipulation of
efforts.  Information  gained shows insects with collection equip-
from this technique provides a promise for ment does not didodge the
firg gep in the implementation evaluating bacteria. Consequently, sever-
of programs to initiate stream X ity of infestation can be con-
recovery. This new method  SI€AM  firmed in the laboratory with-
evauates detrimental effects of quality. out loss of data Archived
EXCess nutrients in streams. samples collected as part of a

The technique is based on the physical longtem monitoring program or for
appearance of aguatic insects, which | | OtNEr research purposes can aso be
become covered by filamentous bac- | | evaluded. Common dream  insects
teriawhen excess nutrients are present. | | SUCh & ;ﬁggsnoag%tﬁau?e for the
Stimulated into a bloom stage of growth | | SSSSment an : axonomic
by eevated concenfratiorﬁ of 'n%trate identification is reguired

and phosphate, the bacteria readily | | The bioindicator also shows promise as
colonize the gills and.body surface of | | a Sgnificant addition to the Environ-
ingects By dmply viewing insects | | menta, Protection Agency’s Rapid
collected from a dream, nutrient- | | Bioassessment Protocol (RBP), a
impacted Sites can be identified. method widdy used in North Anierica
In laboratory studies, more than 90 and Europe for'stream qudlity rating.

: - The simplicity and speed of the
percent of insects whose bodies were A : :
more than 25 percent covered, by bioindicator alow it to be incorporated

without becteria survived and grew, || % those conducting stream surveys
normally. The diagnogtic ability of the | | The bioindicator should be a vauable
technique was confirmed through field | | tool for use in watershed management
studies, where, a srong positive rela | | because it can detect nutrient impacts
tionship was found between the degree | | and evduate the success of actions
of bacterid growth and the reduction | | taken to control nutrients from point
in density of insects at nutrient- || Or nonpoint SOUrCes.

enriched locations.

[
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ogical Threats. ..

’ . SEa e e Research Work Unit 4501
Advances in Control of Southern Pine Beetle Southern
eI e - i Pine Beetle

We continued our exploration of | | allylanisole, a host derived compound.
interrelationships between bark infest- | | Importantly, the combination of visud
ing insects and their symbiotic fungi. | | and semiochemical deterrents pro-
We demonstrated that mites duced. an additive effect, sug-
associated with the southern geging that this combination
pine bectle (SPB) successfully,  Patent  may be useful in tree protection
feed and develop on a fungus received for srategies with tree-killing bark
which competes with SPB, but bee tle beetles. We have also evaluated
do not devdop wdl on the llent the effects of visud disruption
fungus which is mutudigic with repetent.  yegments on another irhpor-
SPB. In studies on the effects of tant gpecies of bark beetle —
growing season burns in longleaf pine, | | the western pine beetle, a close relative
we found thar burns of moderat¢ | of SPB. White traps again caught
seveity resulted in higher levels of root- | | Sgnificantly fewer beetles, however,
infesting weevils and beetles in longleaf | | the effect was not as strong as observed
pine than did low leve burns or no | | in SPB. The combination of visud and
> |burning. This indicates that damage | | semiochemica deterrents again pro-,
from growing season burns may result | | duced the greatest effect, suggesting
in increased presence of secondary | | that this trestment be pursued to
root infesting insects and their || determine its efficacy as a tree pro-
asociated fungi which can become | | tectant.

pathogenic in stressed trees In our sudies of the relaionship
Patent Number 5,695,807 was received | | between growth and resistance to pests
December 9, 1997 for an invention | | and pathogens, our most sgnificant
identifying four additional andogs of | | highlight came from studying the
4-allylanisole, which effectively repd | | effects of severe .wounding. We con-
Scolytid beetles’ This technology is | | ducted this wounding to reduce the
sgnificant in tha the andogs ae | | resarvoir of previoudy, synthesized
repellents, not broad spectrum insecti- | | oleoresn. When we combined this with
cides. We have dso been exploring the. | | repeated measurements of resin flow
effects of visud slhouette modification | | from bark wounds, we found that trees
on hogt sdection behavior in bark | | with large live-crown ratios recovered
beetles. The presence of a verticad black | | most rapidly. Within a few days such
slhouette appears to be especidly | | trees produced resin, flow greetly
important, to SPB. Attractant-baited | | exceeding that measured prior to the
white trgps dgnificantly and dramédi- | | severe wounding treatment. Such
caly reduced caich compared to | | responses indicate that sampling the
sandard black traps. In fact, the | | reservoir of preformed resin may not
reduction due to this visua deterrent | | dways lead to accurate predictions of
was stronger than that observed with | | levels of pest resstance within a tree.
semiochemicd deterrents such as 4-
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Research Work:Unit 4505
Insects and Diseases ,
of Southern Forests

At least 4,500 pest species of foreign
origin have edablished freeliving
populations in the United States.
These exctic pests have
direct economic conse-

gical Threats..

o Exoticﬁésts of Eastern Forests

assessment, exotic pest  control,
habitat preservation efforts, and
ecosystem restoration work.

The proceedings of this

. . A Proceedings  conference were pub-
uences, edimated ‘in : : :
q1991 0 have accumis has been I_|s|hed in 1998, gnder the
|ated to 96 billion dollars. published, utle Exotic Pests of East-

In addition to.these direct
costs for control and for
log forest, range and

Exotic Pests of
Eastern Forests,

ern Forests, in collabora:
tion with the Tennessee
Exotic Pet Pant Council

= . which represents and Southern, Appala-
wildiife hebitat - produc- state-of-the-art chian Man and the Bio-
tivity and recreation/ ) here (SAMAB
aeshetic vaue, exotic exotic  pest se%cire ( ) g]attend%
pestsalso cause incdel-  manage-men t . 50 10 represent e 0
f';bledqmge by threete_n— in forests agement in fofg $§§,f
ing biological diversity today. the publication aso spot-

and dtering key ecosys

tem processes, such as
hydrology, nitrogen fixaion, and fire
regimes.

USDA Forest Service Research
(Southern Research Station and
Northeastern Forest  Experiment
Station) and Forest Hedth Pro-
tection (Southern and Eastern
Regions) sponsored a conference
that highlighted the impact of exatic
pests in foret ecosystems and
explored .management options.
Developed for managers in the
Nationa Forest System and other
forest land managers, the confer-
ence< included ‘peskers from the
USDA Forest Service, State govern-

ments and-univerdties, and private

enterprises engaged in impact

lights the need for in-

creased interception and

eradication of new pests as they are

identified to reduce the ultimae
codis of invasive exotic species.

Caring for the Land and Serving People




USDA FoREST SERVICE SOUTHERN RESEARCH STATION

FiscaL Year 1998

Celebrating the Year’s Successes

I
Cooperative Approach

to Forest Health Monitoring

The Forest Hedlth Monitoring (FHM)
program dated in 1990 when the
Forest Service, the New England State
Foresters, and the Environmenta
Protection Agency agreed to join forces
to develop a nationd, inter-
agency Forest Hedth Moni-

FHM has undergone many
changes since its inception,
the program has benefited
over the years from support
and expertise from a variety
of organizations. Within the
Forest Service, Research &
Development, State & Pri-
vate Forestry, and the Na
tiond Forest System dl have
a role. In addition to the
Forest Service, six Federa
and 38 State agencies and more than
a dozen universities have made impor-
tant contributions toward reaching a
common god. Mdding Forest Service
needs, with those of different Federd,
State, and universty partners, into a
cohesive whole has been a chdlenge.
Though chdlenging, FHM’s. success
shows that this cooperative approach
will succeed for developing both the
scientific underpinnings, and the
adminigrative framework, for col-
lecting, managing, assessing, and
reporting forest hedth information
critica to a wide range of policy and
management  decisons.

Although FHM has yet to fully reach the
god of “deveoping and implementing

A cooperative
toring - program.  Although - approach shows
success in
developing the
scientific and
administrative
Jframework for
collecting and
reporting forest
health

information.

Research Work Unit 4803
Forest Hedth
Monitoring  Program

acooperative, multi-agency  program  to
monitor, assess, and report on thelong-
term status and trends in forest
ecosystem hedth in the United States,”
the program has made good progress.
It is integrated with the
Forest Service's Forest In-
ventory and Andyss units
and is implemented in 37
States covering about 70
percent of forest land in the
. lower 48 States. Monitoring

information  increesingly
responds to agency and
partner information and
reporting needs, is based on
Santiago Declardtion criteria
and indicators, and includes
strong qudity assurance and
qudity control measures.
FHM ams to provide scientificaly
sound information  for  formulating
drategic nationa and regiond resource
plans and policy, for making ecoregion-
scde resource management  planning
decisons, and for evduating Forest
Service success in meeting forest hedth
protection responghilities.

As with other resource monitoring
projects, collecting deta is only hdf the
task. Communicating results to a
diverse group of condituents is a key
pat of Fores Hedth Monitoring.
Information is available through various
nationd, regiond, and State publi-
cations and the FHM Web dte: http:/
www.fs.fed.us/foresthealth/

’ Caring for the Land and Serving People
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Research Work Unit 4852
(Southern Global
Change Program

Ove the last eght years scientific
ressarch has greatly advanced our
undergtanding of globa environmenta

The chanr?e apd its repercussions for

. southern forest ecosystems. During
-assUMPLion s neviod, internationa scientific
thatforests  consensus was reached by the
will grow the Intergovernmentd Pane on Cli-
same way in mate-change that “the baance of
evidence suggests that there is a

the future as  gigamible humen influence on
they did in the globd dimae” In 1998, globd
past may be average ternpqatur% were.warm-
invalid. er for each month of the year than

in any previous time in recorded
higory and the globd amospheric
carbon dioxide concentration rose
agan by 0.5 percent. Changes in the
atimospheric compostion and climate
will have a dgnificant influence on
ecosystems in our region. The region’s
forest ecosystems are experiencing
changes in their chemica and physica
environments at heretofore unprece-.
dented rates.

The Southern Globa Change Program
published a summary of the firg five
years of research conducted by the
program of the critica findings from
projects conducted by Southern Re-
search Station scientists and university
and private industry partners. There
was consistenty among these studies
on one important point; the direct
effects of elevated carbon dioxide on
physiologica factors affecting produc-
tivity were large and this leads to the
expectation that there will be increases
in growth for southern forests Climate

change is likdy to involve changes in

cal Threats...

Effects of Global Environmental ‘
. Change on Southern Forests

atmospheric carbon dioxide, temper-
aure, and precipitation-al occurring
smultaneoudy. Current regional model
gmulaions suggest that growth will
increase based on our current under-
ganding of forest growth and physio-
logica processes. some of the more
complex modds suggest that less
understood processes such as nutrient
limitetions,  inter-tree  competition,
gand-closure dynamics, and water
baance have the capacity to mitigate
potentia  growth increases.

Many of the forests in the southeastern
United States are currently under
intensve management. The degree to
which these forests continue to be
managed in the future may determine
how responsive they will be to globa
environmentd changes If limitations
imposed by new climate conditions can
be overcome, for example, with thin-
ning of canopies or fertilizer additions,
then managed systems may show
greater response to climate change
than would be otherwise anticipated.
Rapid growth-pattern changes induced
by a quickly changing dimeae ‘will
invalidate the key assumption used in
most management models today-that
forests will grow the same way in the
future as they did in the past. The
andysis of regiond forest process
models suggests that. we can make
some drong inference about -growth
trends under future climates based on
extrapolation of our current scientific
knowledge, while improving our
understanding of forest-climate inter-
actions.’
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Aligning Prod@gtg with C

Sorting Mixed Hardwoods by Color

While the demand for hardwood
products, such as flooring, millwork,
furniture, and kitchen cabinets, is
increesing, the potentid

ing, a many forest aress
are removed from timber
harvesting. Because the computer

must process mixed. spe-

cies, such as lower qudity red oaks,
which prewously remaned in the
forest.

To help industry maintain the
production of high qudity wood
products, scientists in the Tree

Research Work Unit 4702
Tree Quality,
Processing, and Recycling

Evduation, Processing and Recy-
cding Research Work Unit and at
Virginia Tech Universty cooperative-

ly developed 'a computer

supply of timber is decreas- Commercial vison sysem tha separ-
version of

ates, cuttings from lumber
by wood color. The cuttings
VISION e atomatically separat-

timber industry is asked to system improves ed, and cuttings of like color
produce more products material are processed into higher
from fewer resources, it ytilization. vaue products. These sci-

entigs then helped indus-
tria cooperatorsdevelop a commer-
cial versgon of the computer vison
gysem, This commercid machine
has been successfully operating in a
plant for more than 1.5 years.

These research efforts were awarded
the 1997 Hardwood Res
earch Award from the
National Hardwood
Lumber Association.
The work was selected
as the research with the
mog  sgnificant  impli-
cations for the hard-
wood industry. Evolving
from research, this com-
mercia machine is hdp-
ing industry adjust to the
changing hardwood re-
source by improving
materid  utilization.
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Aligning Products with Customer Needs...

Research Work Unit 4801
Forest  inventory
and Analysis

For more than 70 years, the Forest,
Inventory and Analysis (FIA) program
has been the only inventory work that
produces acomprehensive account of
natura resources on both public and,
private lands. It has adso been the only
inventory work that historic-

Implementing an Annual
Forest Inventory System

use of remote sendng, modes and
datistica procedures, quality assur-
ance;, database management; and an
annuad sample of measured plots.

The annua forest inventory system
has, now been scheduled for imple-
mentation in al 13 Southern

ely focused on broad regions Annual States. Because the scope of

of the country where it COn jventory data annud inventories is large, | -

ducted inventories on a State- h partnerships have been form-

‘by-state, cyclic basis with Jor each : * ot -
. ed with severa organizations,

cydesof 8to 15years Using  southern State notably the Southern

this design, inventory crews  will provide  ge Foresters. At the end of

measured dl fidd plotsin one
State before moving into
another State. However, data
collected under this design
are only accurate for a State
for | to 3 years dfter, that
State's inventory IS completed. In
addition, the data are not connected
in time across State boundaries, ether
between or within regions. Because
more timely, conssterit data acrossthe:
entire South were needed, the concept
of an annud inventory sysem was
introduced in 1995.

The annud forest inventory system
provides the bass for integrating the
Forest Hedlth Monitoring (FHM) and
the FIA ‘program,” thereby increasing
the effectiveness of each. The objec-
tives of this sysem are to create and
to maintan a database of current
inventory estimations. To meet -these
objectives, 20 percent of the ground

plots in dl of the 13 southern States |,

must be measured annudly. Compo-
nents of the annud sysem include
plot drategies, fidd logidtics, grester

critical data to FY ‘98, six States were dctive-

address forest ly collaborating with the

sus tainabili ty
issues.

Southern Research Station in,
the implementation -of an-
nua inventories. These gX
States expended atotal of $2,328,000
in FY ‘98, an amount above and
beyond the efforts and resources
provided by the USDA Forest Service
Plans are in place to implement annual
inventories in the remaning seven
southern States within the next 2
years.

Annua datafor each State will provide
critical data to assess criteria, and
indicators for forest sustainability and
to address forest sustainability issues.
Data acquired usng the new annud
procedures have produced a number
of specific bendfits, 1) more uniform
information among states; 2) confi-
dence intervas that are more stable
from year-to-year; 3) the ability to
immediately incorporate innovations
into each Sta€'s inventory; and, 4)
annual observations of inventory
events.

Caring for the Land and Serving People
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Aligning Products wit

Wood Products Markets in China

In the 1980s China emerged as the
world's second largest importer of
forest products and the second largest
export market for U.S. forest
products. However, United
states wood products ex-
ports to China declined
nearly 93 percent from 1988
to 1996, from $448 million

As an
importer of
wood products,
China shows an

Customer Needs...

Research Work Unit 4802
Legal, Tax, and
Economic  Influences

especidly tropicd hardwood; how-
ever, there was an emerging interest
in United States hardwood species.
The competitive advan-
tages of American wood
products in Chinese mar-
kets were found to be
product quality, service,
and reputation of export-

to $33 million. Little was emerging ing firms disadvantages

known about the factorsthat . jnterest in were price, transportation

caused this decline. More : time, and lack of credit
: United  States :

generally, less is known hardwood provided by exporters.

about the forestry and wood ar WOO Results were disseminated

products market in China SPECIES. a the Society of American

than most other United
States trading partners.

A stientig’ from the Southern Re-
search Station was a member of a 3-
person team, participating under the
Scientific Cooperation Program of the
USDA Foreign Agriculturd Service,
that vidgted China for research and
fact-finding to assess recent trends in
China's wood product imports and
the competitiveness of U.S. wood
product exports. Trade statistics were
collected from Chinese sources, and
interviews were conducted with
importers that accounted for more
than 90 percent of the wood products
imported into the country. After the
trip was completed, data were com-
piled and andyzed. A mgor finding
was that wood product import de-
mand had shifted from softwood logs
and lumber to hardwood products,

Foresters Nationd Conven-

tion and through the pro-
ceedings, and as the feature article in
the June 1998 issue of the Forest
Products Journdl:

This research can help enhance the
competitiveness of the domedtic
forest products industry, which
increases jobs and incomes, and
benefits wood products manufac-

turers, workers, and forest land-

owners. In Ching, consumers  will
benefit, and subdtitution of imports
for domestic timber from envi-
ronmentally-sensitive areas will
promote sustainable forest manage-

‘ment. Also, the successful collabora-

tion in data-gathering, andyss and
publication with Beijing Forestry
Universty should foster future co-
operative research efforts.
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Research Work Unit 4901
Trends in Recreation
and  Wilderness

Demographic trends indicate. that
growth of minority groups has been
increasng fager than the overdl
United States population. Forecast-
ed population growth is expected to

Ethnicity Recreation Research

research with southern rurd African
American and Anglo populations
has uncovered ingghts about visita-
tion, use, meanings, and percep-
tions of forested areas. For example,

follow these trends with 82
percent of the nation's .
growth over the next 30
years coming from minori-
ties. Increased population

in -Race, Rural Residence,
and Wildland Visitation:
Examining the Influence of
Sociocultural Meaning,
Southern Research Station

.Weare
studying the
relationships

diversity Crestes a man- ~among and University of Georgia,
agerial.need to better un-  INCreasing scientists find that the,
derstand minority pre- minori meanings rurd blacks and -
ferences and behavior popUIations whites attach to wildlands
‘rdated to natura settings and recreation ae fundamentd to ex-

and outdoor recregtion as plaining differences in

the Forest Service and USES. visitation rates between
other land management the two groups.

agendes define and fulfill their J

missons.

Researchers a the Southern Re-
search Station's Outdoor Recreation
and Wilderness Unit are examining
socia and economic issues pertain-
ing to ethnicity and recreation
nationdly and in the Southeed.
Socid scientigts from the Southern 8
Research Station and Florida A&M |

Univergty provide a review and
gynthess of theory and empirica
investigations of Anglo and African
American participation in outdoor
recregtion in Theoretical Perspectives
of Ethnicity and Outdoor Recreation!
A Review and Synthesis of African
American and European American
Participation. Recent empirical

[
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Celebrating the Year's Successes.

Ethhicity Recreation Research

In the reiated paper, Wildland
Recreation in the Rural South: An
‘Examination of Marginality and
Ethnicity Theory, socid scientiss
from the Southern Research Station

and Florida A&M University use
logidic regresson modds to test
competing theoretica explanations
for black and white -vistation rate
differences to wildlands. Their
findings suggest that race, sex, and
age are drong predictors of wildland
vigtation among rurd resdents.
Moreover, contrary to theory and
previous research, race and income
interact among blacks to effect.
greater vistation among poor blacks

Research Work Unit 4901
Trends in Recreation
, and Wilderness

/ it

than more affluent blacks. Under-
lying reasons for black and white
vigtation differences are explored
further in A Condderation of Collec-
tive Memory in African Attachment
- to Wildland Recreation
Places. Sex, age, and race
ae important determi-
nants of wildland place
attachment f-or rural
southerners.

Working with an'econo-
mig from the Nationd
Oceanic and Atmospher-
ic Adminigration, naturd
resource-based recrea
tion traved demand by
whites and Hispanics to
the Florida Keys is ex-
amined in  Accounting for
Ethnicity in- Recreation
Demand: A Flexible Count
Data Approach. Usng
nonlinear regression,
models, researchers find
ggnificant differences in
-price response between whites and
Hispanics. Higher’ demand eadticity
for Hispanics means price increases
related to recreation trips to the area
is likely. to disproportionately
displace Hispanic visitors. This resut
implies that pricing policies, like
user fees could have important
(digtribution and equity consequen-
(CES.
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. Aligning Products with Customer Needs. . .

“Research Work Unit 4104
Disturbance and Management
of Southern Pine Ecosystems

Recent catastrophic  wildfires in
Florida emphasize the ‘need to
reduce fud loadings. in southern
forests. Improved models of smoke
movement and dispersion

Smoke from Wildfires Causes .

Problems at Night

Reaults verify the hypothess that
smoke can be observed from the air
under moonlight if the smoke is
aufficiently dense. A light-intensified

video camera can be used

would permit more wide-

spread prescribed burning, Remo_te
which is currently limited by sensing
smoke problems. Daytime  allows study
smoke can be a nuisance of smoke
when it moves into sendtive movement
areas and a traffic hazard at night.

when it drifts across road-

. for remote sensing of smoke

‘ment because airborne ob-

moving near the ground at
night. This technology is
criticad for smoke manage-

sarvation is the only way to
obsarve and understand the
movement ‘of an entire

ways. However, the most
severe impacts can occur & night
when amdl amdunts-of smoke from
smoldering heavy fuels are trgpped
near the ground and carried long
digances in dow-moving ar
with little disperson. Smoke
can aso be entrapped within
moig shdlow vdleys & night,,
thereby initiating or intens-
fying locd fog. Deveopment
and validation of nighttime
smoke modes has been limited
“because it has been impossble
to obsarve smoke near the
ground a night in deal; this
barrier to model development
Is being surmounted. Smoke
trapped near the ground at
night has been recorded in
moonlight by an, intengfied
multispectral video camera
from arcraft a approximeately
5,000 feet above ground level.

smoke plume and to wvali-
date computer models for ground-
level smoke movement and dis-
persa at.night.

A
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Aligning Products with Customer Needs..

Increasing Foresters  Skill

Snce 1992, al Bent Creek scientists
and severd outsde speskers have
channeled their efforts, to train

foresters in the funda-

Levels

Research Work Unit 4101
Southern Appaachian
Hardwoods,

‘with hands-on fiedd exercises to
ensure comprehenson of complex
concepts. Participants are trained in:

« forest disturbance history

We have mentals of hardwood « Ste dlassfication.
improved, slviculture. They present . forest hedth ‘
the an annual WOkahOp e« ECONnomics
- ., which focuses on the « wildife management
Instruction principles and, practices « stand and forest dynamics
In our of slviculture and close-

. hardwood autecology and syn-

ecology
hardwood regeneration

ly rdated disciplines for
managing hardwood

Silvicul ture
Short-course

dominated upland for- o managing mixed stands of pines
and eds in the Appaachian and hardn\?voods .
expanded Mountains and Interior ¢ managing low-vaue hardwood
the range of uplands stands

participants. . terget audience for o intermediate stand treatments

this annua training is southeagtern
State service foresters, forestry
consultants, and indudtrid foresters
Speakers blend classroom lectures

Since 1992, about 200 foresters have
benefited from this intengve training.
This traning is offered annudly in
June or July.
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we have
responded
to new Publications” four times a year,
customer
needs with

‘Aligning Products with Customer Needs...

We have been making a concentrated
effort to increase the digtribution of our
research results, by traditional means,
and modern dectronics com-
munications. We distribute our
hard copy “Catdog of Recent

ligting the articles and publica-
tions that our scientists author-

request to people throughout
the country and international-

ly. The FY *98 List of Publica- |

tions is the last section of this Report.

The Stand Management and Forest
Hedth Team a Research Work Unit
4155—Bottomland Hardwoods and
Wetlands-has produced four insect |
and disease image CDs that may be
purchased from that Unit.

We have developed, a mgor World
Wide Web presence with our Web site
a www.srsfsfed.us, which contains a
wealth of information about the
Southern Research Station and hun-
dreds of Portable Document Format

FY 98 Publictons

) or co-author. These publica- 1
improved  tions are distributed free by
product

delivery.

i~

odks Proceedings ther

| (PDF) files of individuad publications.

The Web dte aso serves to digtribute
the “Catalog of Recent ‘Publications’
dectronicdly to. a malling lig (ligserv)
of over 1,000 addresses-see Web site
page www.s}s.fs.fed,.us!pubs/pubs_list.
htm to subscribe. The dte includes
directory informetion, the Strategic
Framework for the Southern Research
Sation, links to Web dtes of our
Research Work Units, links to other
forestry dtes, and other information.
By the end of 1998, 12 of our Research
Work Units had dtes available on the
Web. Vigtation to the Southern Re-

| search Station Web dte has been

expanding a a dramatic rae and
information is being added to it
frequently. '

Scientists and  other ‘employees par-
ticipate, in a ‘variety of information-
sharing activities: tours and dte vigts,
traning sessions, informd and forma
presentations, such as giving scientific
papers and doing poster sessions'; and
deffing exhibits a medings and
conferences.

: =
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——

Customer Service a the )
Southern Research Sta= We continue
tion is providing the pro-  to emphasize

The, god of the Conservation
Education Outreach Program is to
provide basic conservation edu-

cation to urban young- ducts and services needed improving
sters-children who by our externa and inter- i
; service to
In tern ©ams gy never have been nal customers-getting . h
VISIt SUMMEr  exposed to the con- the research results out to 0s€ Who
camps with cepts of consarvation, the people who can bene- use our
messages recycling, or forest fit from them. The Sa=  products and
‘about natural Management. The tion's sandards for cus- jnformation.
resource Southern Research tomer service indude: i

Station hosted two
teeams of 4 college
interns. during the

1. ligening and responding to the
needs of our customers—

conservation
and careers.

summer to provide a
fun, learning experience for
children a dtes throughout the
South. ,

The vidts incdude environmenta
games that teach conservation
concepts, usudly with 20 to ‘35
children & a time.-One 4-person
teeam was located in Agheville,
North Carolina, and one was in
Huntsville, Alabama The team in
Asheville started a beneficial
relationship with the YMI Culturd
Center in downtown Asheville to
provide conservation educeationa
programming in exchange for

office space.

The Southern Research Station
teams worked with gpproximeately
2,400 youngsters in FY ‘98, and
conducted the intern training and
provided overhead support for two
other teams, located in Atlanta,
Georgia and Milwaukee, Wis
consin.

incorporating our customers
needs and responding to our
.customers when feasble;

2. megting commitments made to
our cusomers in a timely and
efficient manner;

3. providing qudity advice and
work products that meet our
customers needs ‘and expecta
tions and

4. seeking, evauating and being
responsive to feedback from our
customers to improve persona
and organizationd  effective-
ness.

If you have any comments on the
products or services provided by
the Southern Research Station,
please contact our Customer
Service Coordinator at 828-257-
4342, or use the comment form
on our-Web ste.
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Programs, People, Fac

Auburn,  Alabama
Monticello, Arkansas
Athens, Georgia
New Orleans, Louisiana
Pineville,  Louisiana
Saucier,  Mississippi
Mississippi  State, Mississippi
Stoneville, Mississippi '
Asheville, North Carolina
Otto, North Carolina
Raleigh, North Carolina
Research Triangle Park, North Carolina
Charleston, South  Carolina
Clemson, South Carolina
Nacogdoches, ~ Texas
‘Blacksburg, Virginia . /
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Our Scientists at Work: Programs, People, Facilities

Our Research Work Units (RWU) are located in offices and laboratoriesin nine

States across the Southern United Stares. Our work covers 13 Southern States,
with findings that are gpplicable throughout the Nation and internationally as
well. While each RWU has a centrd location, listed below, some have subunits
located at additional Sites. Our directory of Research Scientists, which includes
more detail about the expertise of each’ scientit, is located on our Web ste at:
http://lwww.srs.fs.fed.us/staff/scientist/index.htm

SRS-4105 and’ SRS-4703

G.W. Andrews Forestry Sciences Laboratory

. 520 Deval Drive
-Auburn, AL 36849

The G.W. Andrews Forestry Science
Laboratory is located on the campus
of Auburn Univergty. The moden
office and laboratory fecility contans
well-equipped environmenta chemis-
try and soil laboratories and a large
engineering research laboratory.
Adjacent buildings house greenhouse,
shop, warehouse, and chemica storage
facilities.

SRS-4105, Vegetation Management
Research and Longleaf Pine Research
for Southern Forest Ecosystems. The
misson of this unit is tb: 1) determine
the environmentd fate and impact of
forest herbicides and to develop
integrated vegetation prescriptions for
multiple resource benefits in southern
forestry; and 2) develop systems and
models for the developmentof a variety
of regeneration and management
dterndtives for longleaf pine ecosys-
tems. Long-term longleaf studies and
demondrations are maintained on the
3,000-acre Escambia Experimental
Forest in south Alabama

SRS-4703, Biological/Engineering
Systems and Technologies for Ecolog-
ical Management of Forest Resources.
The mission of this Unit is to provide
basc scentific information which will
improve the forest operations tools
used in resource management. Pro-
jects are dedigned to dicit knowledge
about: 1) the biological/ecological
effects of forest operations; 2) know-
ledge about engineering system perfor-
mance and cost; 3) knowledge about
human performance in forest work;
and, 4) knowledge about decision-
making and planning technologies. The
rescarch goad is to deveiop -forest
operations that do what resource
managers prescribe in an efficient and
economicd manner without generating
undesirable sde effects.

Website for SRS4703; http:/isrs4703.usfs.auburn.edu/unit.html

caring for the Land and Serving People
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Our -Scientists at Work:] Programs, People, Facilities

Unlvers

Forest Resources Building’

P.O. Box 3516, Room 211
Montlcello AR71656-3516

This unit is located & the Universty

of Arkansas, in cooperation'with the
School of Forest Resources and the
Arkansas Agriculturd  Experiment
Station. The 1,675acre Crossett
Experimentd Forest, located 7
miles south of Crosstt, is main-
tained as a research and demonstra-
tion forest.

SRS-4106," Managing Upland
Forest Ecosystems in the Mid-
south. This unit provides scientific
information. to understand, man-
age, and sugtan the ecologicd
processes, structures, and benefits
of loblolly pine, shortleaf pine,
mixed pine-hardwood, and hard-
wood forests in the uplands of the
Midsouth. Research includes the
development of:

1. a better understanding of the
environmental factors and
ecological processes influenc-

of Arkansas at Monticello

I

ing establishment and growth
of forest reproduction which is
needed to fully develop silvi-
culturd dternatives for upland
forests in the Midsouth;

2. dlviculturd dternatives for,

regenerating and managing
upland forests which requires
a better understanding of
forest stand dynamics, includ-
ing the role of disturbance;
and

3. a better understanding of the
effects of dlviculturd treat-
ments on foret sands and
interactions between sands
which is needed to make
landscape-level decisions.

More information available at: http:llwww.srs.lfs,fed.us
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Forest Sciences Laboratory
320 Green Street”
Athens, GA 30602-2044

‘The Forestry Sciences Laboratory is

on 4 acres of land near the University
of Georgia's School of Forestry. The
facility, containing 17,962 square
feet of laboratory space, and 14,000
square feet of office space, conssts
of two buildings, an insectary,
greenhouses, a nursery, a fully
equipped woodworking and fab-
ricating shop, and a wood products
testing laboratory. The nearby 4,500-
acre Scull Shoals Experimental Forest
is the gte of severd dglviculturd
research studies.

SRS-4104, Disturbance and the
Manage ment of Southern Pine
Ecosystems. The unit conducts
research to sustain and enhance the
productivity of southeastern forests,
whether intensively cultured or
extendvely managed. Specific re-
search is being conducted in the
aress of forest ecology, fire ecology,
smoke management, and harvesting
and wood properties of forests of the
Atlantic Coagtd Plain.

SRS-4505, Insects and Diseases of
Southern Forests. The unit conducts
research to provide the knowledge

about insects and microorganisms
needed to manage productive,
hedthy seed orchards, nurseries,
plantations, and native forests.
interactions of land use and forest
management practices on arthropod
populations are studied with regard
to thar functiond role as decom-
posers, as pollinators of rare plants,
and as prey for endangered species,
such as the red-cockaded wood-
pecker. The unit adso works to
develop control measures for non-
native, invasive species, such as the
fungi that cause dogwood anthrac-
nose and butternut canker.

SRS4901, Assessing  Trends, Vaues,
and Rural Community Benefits
from Outdoor -Recreation and
Wilderness in Forest Ecosystems.
The unit applies research theory and
meth’'odology to assessments Of
outdoor recreation and wilderness,
with emphasis on supply-and-
demand trends, ecoriomic vaues,
and benefits to rurd communities.

More information avallable at:

http:/fiwww.srs.fs.fed.us
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T-10034 U.S. Postal Building -
701 Loyola Avenue ~
New Orleans, LA70113

PR . i[d ;:f | JL":‘;;“,
SRS-4802, Evaluation of Legal, Tax, Pmevzg e 4

and Economic Influences on Forest. L

Resource Management. This is the
Foret Servicegs principa unit con-
cerned with effects of Federd, State
and locd taxes, laws, and regulations products and the economics of mnova
on foredry. The unit dso andyzes tive silvicultural practices for southern
export markets for southern softwood , foredts.

Alexandrla For Center

2500 Sh / management options to en-
hance and sustain the produc-

Plnewlle LA 71 60 ity of soLthem pine eco-

The Alexandria Forestry Center in sysems. The program is the

Pineville was congructed in 1963 to | | Pas's for improving our knowledge of
house the Forest Sciences Laboratory | | the Physiologicd responses to silvi-
of the Southern Fores Experiment cuIturf';i trestments during plantation
Station (now Southern Research Sta- | | esteblistment and - development.
tion), the Supervisor's Office of the | | SRS-4501; Southern Pine Beetle:
Kisatchie National Forest, and Forest | | Ecology, Behavior, and Management.
Pest Management of State and Private | | This unit is responsible for Forest|
Forestry. The Center is located on about | | Service research on improved methods
27 acres and includes an insectary, two | | for predicting and managing the
greenhouses, a forest products building, | | southern pine beetle through acquisi-
and a main office/laboratory building. | | tion and use of basic knowledge of its|"
The nearby Pdusris Expeimentd | | ecology and behavior.

Forest consists of .two separate tracts SRS-4701, Utilization of Southern

that total 7,500 acres Forest Resources. This unit defines and
SRS-4111, Ecology and Management | | 8oplies fundamental chemistry, mater-
of Even-aged Southern Pine Forests. ial'science, ad enginearing principles
This unit provides fundamental know- | | to the utilization and processng of
ledge on the ecology and physiology | | southern forest resources in an environ-
of southern pine species and even-aged | | mentaly sound way.

More information available at: http:/lwww.ars.fs.fed.us
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Harrison ‘Experimental Forest

23332 Hignway 67

Saucier, MS39574-9344

The Southern Institute of Forest
Genetics was established. July 1, 1954
on the Harrison Experimenta Fored,
located 25 miles north of Gulfport, MS.
The Experimental Forest covers 4,111
acres that typify about 31 million acres
of land with Smilar soils and topogra-
phy in the South. The Inditute is
housed in some buildings. that date
back to the mid-l 930s, constructed by
the CWA, WPA, and CCC; four new
laboratories for molecular genetic
analyses on southern pines were
recently added to the site.

Mississippi
SFt)gte

Saucier

SRS-41 53, Southern'Institute of For-
et Genetics (SIFG). Research a the
SIFG focuses on developing proce-
dures to improve the hedth, productiv-
ity and genetic diversty of southern
forests through better understanding
- of the gendtics, ecology and evolution-
ary relationships in forest ecosystems.

Website for SRS-4153: www.srs.fs.fed.us/sifg/

.0, Box 6124

Mississippi State; MS 39762-6 124

The Forestry Sciences Laboratory,
established in 1969 to house seed tree
research, genetics, and rural fire
research, is on a 7-acre tract adjacent
to Missssppi State University. Com-
puter facilities include data base
management, image analysis, and
geographic information systems.

SRS-4801, Forest Inventory and Anal-
yds. This unit, pat of SRS4801
headquartered in Asheville, NC, deve-
ops, andyzes, and maintains forest

~ resources information for
Southern States and con-
ducts research to provide improved
inventory and evaudion techniques.

SRS-4502, Wood Products Insect
Research. The misson of this unit is’
to define the role of termites in forest
ecosystems, to improve protection of
wood against damage, and to under-
gand the impact of termites on forest
health: All new termiticides must
undergo extendve laboratory and field.
tesing by this unit prior to EPA
registration.

Website for SRS-4801: www.srsfiaiusfs.msstate.edu
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Southern Hardwoods Laboratory-
P.O. Box 277
Stoneville, MS 38776

The Southern Hardwoods L aboratory
is located on a 3.4b5acre dte that is part
of’ the Missssppi State. Forestry and
Agriculturd  Experiment Station. The
18,000-square-foot building houses
offices, a photo lab, and lab fadilities
for plant pathology, entomology, plant
physiology, and soils. The Ste aso has
2,000 square feet of greenhouse space,
and separate soils building, and an
insectary. The 2,900-acre Delta Experi-
mental Forest, 3 miles north of Stone-
villg, is the Ste of numerous research
plots.

Stoneville

SRS-4155, Center for South-
en  Bottomland Hardwood
and Wetland Forest Ecosys ‘awas
terns. This unit conducts re-

search and technology transfer

in southern pine genetics/diseases,
wood products insects, forest inven-
tory, and management and ecology of
bottomland hardwoods, including tree
seed technology and regeneration,
sand management’'and forest hedlth,
threatened, endangered, and sensitive
terrestriad and aguetic fauna, hydrol-
ogy, and wetlands restoration’.

More information availablé at: http:/lwww.srs.fs.fed.us/cbhr |

p . Box 2680
J0 W.T. Weaver Blvd.
Ashevllle NC 28802

The headquarters of the Southern
Research Station occupies 11 acres of
land leased from the University of North
Carolina and houses the Station Director
and daff, adminigrative units, and-SRS-
4801. A Forest Hedth unit of the Nationd
Forest System's Southern Region is aso
located et this Site.

SRS4801, Forest Inventory and Anay-
gs. This unit deveops, andyzes, and
maintains forest resources information
for Southern States and conducts

Asheville

research to provide improved inventory
and evauation techniques. In 1996, this
unit became pat of the Southern
Research Station's new Southern  Forest
Inventory, Monitoring and Andyss
Progran which consolidetes Forest
Inventory and Andysis research con-
ducted a Asheville, NC and Starkville,
MS, Forest Hedth Monitoring for
Southern States and the Biometrics unit,
both'in - Asheville, NC.

More information available a: http://www.srsfia.usfs.msstate.edu
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Bent Creek Experimental Forest'
1577 revard Road
., Asheville, NC 28806 -

’ Asheville
The Bent Creek Experimental Forest

is located near Asheville, North
Carolina_on land that was once part
of the Vanderbilt Edae Today,
scientists at this 6,300-acre tract study | | SRS-4101, Ecology and Management
regeneration of red oak, dte class- of Southern Appaachian Hardwood
fication, and intermediate stand || Forests. ‘This unit's misson is to
management. The derrionstration | | develop and disseminate the scientific
foret alows resource managers, | | knowledge and sSlviculturd techniques
sudents, and private landowners to needed to provide a full range of
learn the latest forest management benefits in  Southern  Appaachian
practices. - hardwood forests.

Website for SRS-4101: http:/iwww.srs.fs.fed.us/bentcreek/

L

Coweeta Hydrologic Laborator:
3 160 Coweeta, Lab Road =~  «
Otto, NC 28763 .

The Coweeta Hydrologic Laboratory is | | SRS-4351, Evauation of Watershed
located in the 5,400-acre Coweeta | | Ecosystem Responses to Naturdl,
Basin, near Franklin, NC; watershed | | Management, and Other Human
responses have been studied here for | | Disturbances of Southeastern
over 60 years. This world-renowned | | Forests. This, unit's misson is to
research operation was selected hy the | | evaluate, explain, and predict how
Nationa Science Foundation asoneof | | water, soil, and forest resources
eleven Long-Term Ecologicd Research | | respond to ecosystem management
sites, and was included in the Inter- practices, natura disturbances, and
national Biological Program, the | | the amospheric environment; and to
International Hydrologic Decade, and | | identify practices which mitigate
UNESCO’s “Man and the Biosphere” | | impacts on these watershed resources.
Program.

More information available at: http:/fwww.srs.fs.fed.us
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Our Scientists at Work: Programs, People, Facilities
o _ SRS-4852 . . .

Southern Global Change Program

Drive
27709

1509 Varsit
Raleigh, N

This unit is part of the Air Resources
Consortium and is located on the North
Carolina State University campus.

SRS-4852, Southern Globdl Changé
Program. Through cooperative research
efforts and in-house research, this unit
is charged with providing increased
understanding of forest ecosystem
‘reponse to globa change. Global

change impacts include ar pollution,
current and potential future dimate
dress, and changing human resource
demands. The program develops and
evaluates science-based strategies to
ensure  sudtained  productivity and
ecosystem health.

Website for SRS-4852: http:/lsgcp.arrc.ncsu.edu/index.html

33041 Cornwallis Road, P.O. Box

The Forestry Sciences Laboratory was
built in 1962 on a26-acre tract donated
by the Research Triangle Foundation. A
greenhouse, nursetry, and service build-
ings were added later. Its location enables
close contact witii the forestry schools
and libraries & Duke University and
North Carolina State University.

SRS-4154, Biological Foundations of
Southern -Forest Productivity and
Sudanability.. This unit’s misson is to
quantify aboveground and belowground
processes governing forest productivity
and sudanability. This research -is
conducted by scientists a two locations:
Research Triangle Park, NC, and Athens,
GA.

For&try Sciences Laboratory ' .
0254 -
Research Triangle Park, NC 27709 -

SRS-4803, Forest Health
Monitoring. This unit moni-
- tors the Nation's foredts in
order to detect unexpected deviation
from established basdline conditions or
trends, identify cause, and define basic
relationships sufficient to preaict
CONSEqUENCES.

SRS-4851, Economics of For&et Pro-
tection and Management. This unit's
mission is to andyze ‘the uses and
vaues of forestsin the South, including
the function of land and resource
markets, the effects of socid change
on foret conditions, measures of
sudtainable forestry, the formation of
vaues for private and public foreds,
and the economic and socid impacts
of forest’pblicies and programs.

Website for SP\SJ41 54: www.emapfhm.gov/soils/soilhome htm
Website for SRS4851: www.emapfhm.gov/econ/econhome.htm
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~ Center for Forested. Wetlands Research

12730 Savannah Hghway
Charleston, SC 414

The Center for Forested Wetlands
Research is located in Charleston, SC.
Facilities include a soil and water
laboratory, offices, greenhouses, and
alibrary. The Center dso administers
the 6,1 00-acre Santee Experimenta
Forest, northeast of Charleston.

SRS-4103, Center for Forested Wet-
lands Research. The specific misson
of the Center is to develop, quantify,

Charleston

¢

and synthesize ecologicd informa
tion needed to sustainably manege
and restore the sructure, functions,
and productivity of forested wetland
landscapes.

Website for SRS-4103: www.srs.fs.fed.us/charleston/

This unit has office and laboratory
goace a Clemson Universty’s School
of, Forest and Recreation Resources.

SRS4201, Endangered, Threaten-
ed, and Senstive Wildlife and Plant

Species in Southern Forests. This
unit's misson is to determine habitat
and population relationships of
wildlife and plant species associated
with fragmented and isolated forest
communities.

Website for SRS-4201: srsfia.usfs.msstate.edu/srs/srs4201/srs4201a.htm

||
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Wildlife Habitat and Silviculture Laboratory
| Box 7600, SFA Station
506 Hayter Street
Nacogdqches, TX 7596 1

The Nacogdoches Wildlife Habitat and
Silviculture Laboratory is located near
the 2500-acre Stephen F. Austin
Experimental Forest.

SRS-4251, Integrated Management of :
‘Wildlife Habitat and Timber ‘Re- | | wildife research unit in the South
sources. This unit investigates ques- | | whose misson focuses on game and
tions concerning wildlife and habitat | | nongame species in addition to threst-
iinteractions. It is the only Forest Service | | ened and endangered species.

| More information available at: http:/fwww.srsfsfedus |
T

D Epartment of Fisheries & Wildlife Services
Virgiinia Polytechnic Inditute. & State University
Blacksburg, VA 24061 .

SRS-4202, Coldwater Streams and
Trout Habitat in the Southern Appala-
¢hians. Thisunit smissonisto acquire | |lachians and to provide the technical
new knowledge about the factors that | | basis for protecting, enhancing, and
influence the digtribution, abundance, | | restoring coldwater streams and their
and productivity of trout and other | |fauna The Center for Aquatic Tech-
coldwater fish in the Southern Appa- | | nology Transfer is part of this unit.

Blacksburg

Website for SRS4202: www.trout.forprod.vt.edu/4202.htm
[ ]

Department of Fisheries & Wildlife Services

Virg%nia Polytechnic Ingitute & State University ~ ennance wood dresour.ce

Blacksburg, VA 24061 conservation and sustain-

o ‘ | ability  through  advanced

SRS-4702, Integrated Life Cycle of | | timber analySs and wood procéssing,

Wood: Tree Quality, Processing, and | | and effective wood product recovery,
Recycling. This unit's misson is to | | reuse, and recycling.

Website for SRS4702. www.se4702.forprod.vt.edu
1
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Our Most Important Product: Knowledge

Each year our scientists publish severd hundred journa articles, book chapters,
presentetion papers, Station publications, and other materials. The publications
are sorted according to the primary cross-cutting theme (CCT) that they support,
but many of them relate to more than one CCT, and they support the three
emphasis areas in our Strategic Framework as wdl. The find section ligts
materids that rate to multiple CCTs, and continue important studies that are .
in addition to the CCTs; they aso contribute to the three emphass areas. Many
of these publications are available online a the Southern Research Station Web
Ste: htep:/lwww.srs.fs.fed us/pubs/index.htm

Southern Pines

Achtemeier, Gary L. &1998]. First remote
measurements of smoke on the ground at
night. In: Proceedings, second conference on
fire and forest meteorology; 1998 January 1i-
16; Phoenix, AZ. Boston, MA: American
Meteorological Society: 165-1 69.

Achtemeier, Gary L. 1998. Predicting
dispersion and deposition of ash from
burning cane: Sugar Cane. [Not paged].

Achtemeier, Gary L.; Adkins, Carl W.;
Greenfield, Paul H. 1998. Airborne mapping
of near-ground smoke at night using GPS and
light enhancing video imagery. In: Natural
resources management using remote sensing
and GIS:.Proceedings of the seventh Forest
Service remote sensing applications
conference; 1998 April - 10; [Nassau Bay,
TX], Bethesda, MD: American Society for
Photogrammetry and Remote Sensing: 317-
327.

Alban, David H.; Tiarks, Allan E.; Powers,
Robert F.; Page-Dumroese, Deborah S.;
Ponder, Felix; Buford, Marilyn A. 1994,
Forest management impacts on long-term
productivity-early results from a US.
research program. In: Mahendrappa, M.K.;
Simpson, CM.; Smith C.T. comps. Assessing
the effects of silvicultural practices on
sustained productivity: a proceedings of the
IEA/BE workshop ‘93; 1993 May 16-22;
Fredricton, NB, CA. Inf. Rep. M-X-1 91,
Fredericton, NB, CA: Canadian Forest Service .
Maritimes Region, Natural Resources Canada:
1

Albaugh, Timothy J.; Allen, H. Lee;
Dougherty, Phillip M.; Kress, Lance W.;
King, John S. 1998. Leaf area and above- and
belowground growth responses of loblolly
pineto nutrient and water additions. Forest
Science. 44(2):1-12.

| Baker, James B.; Shelton, Michael G. 1998.

-

Alemayehu, Makonnen; Hileman, Douglas
R.; Huluka, Gobena; Biswas, Prosanto K.
1998. Effects of elevated carbon dioxide on
the growth and physiology of loblolly pine. In:
Mickler, Robert A.; Fox, Susan, eds. The
productivity and sustainability of southern
forest ecosystems in a changing environment.
New York, NY: Springe-Verlad: 93-101.
Chapter 5. Ecological Studies 128.

Ayres, M.P; Wilkens, RT.; Ruel, JJ;
Lombardero, M.L. [1997]. Mycangial fungi
and the nitrogen budgets of bark beetles. In:
Annual meeting of the Entomological Society
of America; 1997 December 8- 2; Nashville,
TN. [Poster]. .

Baker, James B.; Shelton, Michael G. 1998.
Rehabilitation of understocked loblolly-
shortleaf pine stands — IV. Natural and
planted seedling/sapling stands. Southern
Journal of Applied Forestry. 22(1): 53-59.

Rehabilitation of understocked loblolly-
shortleaf pine stands — |. Recently cutover
natural stands. Southern Journal of Applied
Forestry. 22(1): 35-40.

Baker, James B.; Shelton, Michael G. 1998.
Rehabilitation of understocked loblolly-
shortleaf pine stands — Il. Development of
intermediate and suppressed treesfollowing
release in natural stands. Southern Journal of
Applied Forestry. 22(1): 41-46.

Baker, James B.; Shelton, Michael G. 1998.
Rehabilitation of understocked loblolly-
shortleaf pine stands — Ill. Natural stands
cutover 15 years previously but unmanaged
Southern  Journal of Applied Forestry. 22( 1)
47-51.
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Baldwin, V.Clark, Jr.; Dougherty, Phillip M ;
Burkhart, Harold E. 1998. A linked model for
simulating stand development and growth
processes of loblolly pine. In: Mickler, Robert
A.: Fox, Susan. eds. The productivity and
sustainability of southern forest ecosystems in
a changing environment, New York, NY:
Springer-Verlag: 305-325. Chapter 17,
Ecologicd  Studies 128.

Badwin, V. Clark, Jr.; Peterson, Kelly D.;
Burkhart, Harold E.; Amateis, Ralph L.
Dougherty, Phillip M. 1997. Equations for
estimating loblolly pine branch and foliage
weight and surface area distribution,

(Aiéa?adian Journal of Forest Research. 27: 918-

* Barnard, E.L.; Kannwischer-Mitchell M.E.;
Mitchell, D.J.; Fraedrich, S.W. 1997.
Development and field performance of slash
and loblolly pine seedlings produced in
fumigated nursery seedbeds.and seedbeds
amended with organic residues., In:
Proceedings of the third meeting of [UFRO
working party §7.03-04; diseases and insects
in forest nurseries; 1996 May 19-24; Orlando-
Gainesville, FL. Rep. 97-4. [Place of
publication unknown]: [U.S. Department of
Agriculture, Forest, Service, Northern Region,
Forest Health Protection]: 86-91.

Barnard, E.L.; Kannwischer-Mitchell M.E.;
Mitchell, D.J.; Fraedrich, SW. 1997.
Development and field performance of slash
and loblolly pine seedlings produced in
fumigated nursery seedbeds and seedbeds
amended with organic residues. In: Landis,
Thomas D.; South, David B.; tech. coords.
National proceedings: forest and conservation
nursery association—1 996; [Date unknown];
[Portland, OR]. Gen. Tech. Rep. PNW-GTR-
389. Portland, OR: U.S. Department of
*Agriculture, Pacific Northwest Research *
Station and the Pacific Northwest Region:
32-37.

Barnett, J.P. 1998. Longieaf pine ecosystem
restoration: the role of fire [Introductionl, In:
Faina, Almo; Kennedy, Jeff; Bossu, Verbnica,
eds. VII international congress of ecology:
New tasks for ecologist after Rio 1992; 1998
July 19-25; Florence, Itay. Florence, Itay:
Backhuys Publishers: 31.

. Barnett, James P. 1996. Seed, cultural
practices, and seedling uniformity. Hunan
Linye Kei. 23(4): 90-94. [In Chinesg]

Barnett, James P.; McGilvray, John M. 1997.
Practical guidelines for producing longleaf
pine seedlings in containers. Gen. Tech. Rep,
SRS14. Asheville, NC. U.S. Department of
Agriculture, Forest Service, Southern Research
Station: 28 p.

BeKele, A.; Hudnall, W.H.; Tiarks, A.E.
[1997]. Response of densely stocked loblolly
pine(Pinus taeda L.) to N and P fertilization.
In: Agronomy abstracts: 1997 annual meeting
of American Society of Agronomy, Crop
Science Society of America, Soil Science
Society of America; 1997 October 26-31;
Anaheim, CA. [Madison, WI]: American ~
Society of Agronomy: 294 [Abstract],

Boyer, William D. 1997. Anticipate good
longleaf pine cone crops: the key to successful
natural regeneration. Tree Farmer. Sept/Oct:
23-25.

Boyer, William D. 1998. L ong-term changes
in flowering and cone production by longleaf
pine. In: Waldrop, Thomas A., ed.

Proceedings of the ninth biennial southern
silvicultural research conference; 1997
February 2.5-27; Clemson, SC. Gen. Tech. Rep,
SRS-20. Asheville, NC. US. Department of
Agriculture, Forest Service, Southern Research
Station: 92-98.

Boyer, William D. [1998]. Long-term effects
of biennial prescribed fires on the growth of
longleaf pine. In: Program and abstract of the
21 st Tall Timbers fire ecology conference-fire
and forest ecology: innovative silviculture &
vegetation. management; 1998 April | 4- 16;
Tdlahassee, FL. Tallahassee, FL: Tal Timbers
Research Station: 13. [Abstract].

Boyer, William D. 1998. Longleaf pine
regeneration and management: an overstory
overview. In: Kush, John S, comp.
Proceedings of the longleaf pine ecosystem
restoration symposium presented at the
Society of Ecological Restoration 9th annual
international conference: ecological
restoration and regional strategies; 1997
November 12-1 5; Fort Lauderdale, FL.
Longleaf Alliance Report 3. [Aubumn, AL]: The
Longleaf Alliance; 3: 14-1 9.
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Southern Pines

Boyer, William D.; Ward, George A.; Kush,
John; T.R. Miller Mill Company. {1998]. The
Escambia Experimental Forest: fifty years of
research on the ecology and management of
longleaf pine. In: Abstracts of ninth biennial
southern silvicultural research conference;
1997 February 25-27; Clemson, SC. Clemson,
SC: Clemson University. 40. [Abstract].

Bramlett, David L.; Burris, Leon C. 1998.
Topworking genetic selections to reduce the
breeding cyc :le in loblolly pine. In: Waldrop,
Thomas A., ed. Proceedings of the ninth
biennial southern silvicultural research
conference: 1997 February 25-27; Clemson.
SC. Asheville, NC: U.S. Department of ¥
Agriculture, Forest Service, Southern Research
Station: 12-15.

Bridgwater, F.E.; Bramleit, D.L.; Byram, T.D.;
Lowe, W.J. 1998. Controlled mass pollination
in loblolly pine to increase genetic gains, The

Forestry Chronicle. 74(2): 185-1 89.

Bridgwater, Floyd E.; McKeand, Steven E.
1997. Early family evaluation for growth of
loblolly pine. Forest Genetics. 4(1): 51-58.

Bridgwater, Floyd E.; Smith, William D.
1998. Economic impact of fusiform rust on
the vaue of loblolly pine plantations.
Southern Journal of Applied Forestry. 21(4):
187-192.

Brockway, Dale G.; Outcalt, Kenneth W.
1998. Gap-phase regeneration in longleaf pine
wiregrass ecosystems. Forest Ecology and
Management, 106: 125-139..

Brockway: Dale G.; Outcalt, Kenneth W.;
Wilkins, R. Neal. 1998. Restoring longieaf
pine wiregrass ecosystems: plant cover,
diversity and biomass following low-rate
hexazinone application on ‘Florida sandhills.
Forest Ecology and Management. 103: 159-
175.

Brockway, Dale G.; Wolters, Gale L.;
Pearson, Henry A.; Thill, Ronald E!;
Badwin, V. Clark; Martin, Alton. 1998.
Understory plant response to site preparation
and fertilization of loblolly and shortleaf pine
forests. Journal of Range Management. 51 (1)
47-54.

Bucci, G.; Kubisiak, T.L.; Nance, W.L.;
Menozzi, P. 1997. A population ‘consensus’,
partial linkage map of Picea abies Karst. based
on RAPD markers. Theoretical and Applied
Genetics. 95: 643-654.

Burgdorf, Shirley J.; Rudolph, D.C. [1997].
Status of the Louisiana pine snake, Pituophis
melanoleucus ruthveni. In: Program and
abstracts: the Wildlife Society 4th annual
conference; 1997 September 21-27;
Snowmass Village, CO. [Place of publication
unknown]: {Publisher unknown]: 81
[Abstract].

Busby, Rodney L.; Miller, James H.;

Edwards, Boyd M., Jr. 1998. Economics of
site preparation and release treatments using
herbicides in central Georgia. Southern
Journal of Applied Forestry. 22(3): 156-1 62.

Bush, P.B.; Neary, D.G.; McMahon, C.K.
[1998]. Fire and herbicides: air quality
considerations. In: Program and abstract of
the 21 st Tal Timbers Fire ecology
conference-fire and forest ecology:
Innovative silviculture & vegetation
management; 1998 April 14-1 6; Tallahassee,
FL. Tdlahasee, FL; Tdl Timbers Research
Station: 15. [Abstract].

Cain, Michael D. [1997]. Woody and
herbaceous competition effects on the growtt
of naturally regenerated loblolly and shortleaf
pines through 11 years. New Forests.

14 107-125.

Cain, Michael D.; Shelton, Michael G. 1997.
Loblolly and shortleaf pine seed viahility
through 21 months of field storage: can carry,
over occur between seed crops? Canadian
Journal ‘of Forest Research. 27: 1901-1904.

Clark, Alexander I11; Faust, Timothy D.;
Pienaar, Leon V. [ 1998]. Effect of planting
density and competition control on wood
properties and yield, grade, and stiffness of
lumber from 14-year-old loblolly pinein the
Georgia Piedmont. In: Biographies and
abstracts: forest products society 1998 annua
meeting; 1998 June 2 1-24. Merida, Yucatan,
Mexico. [Flace of publication unknown]:
[Forest Products Society]: 7. [Abstract].

Clark, Alexander 111; McMinn, James W.
1998. Impact of ecosystem management on
stands in the Piedmont. In: Waldrop, Thomas
A., ed. Proceedings of the ninth biennial
southern silvicultural research conference;
1997 February 25-27; Clemson, SC. Gen.
Tech. Rep. SRS20. Asheville, NC. US.
Department of Agriculture, Forest Service,
Southern Research Station: 485-488.

Caring for the Land and Serving People ‘




USDA FOREST SERVICE SOUTHERN RESEARCH STATION

Fiscar. YEAR 1998

Our Most Important Product: Knowledge

Cleaves, D.A.; Haines, T.K. 1997. Regulation
and liability risk: influences on the practice
and the pricetag of prescribed burning. In:
Bryan, Dana C. ed. Conference proceedings:
- environmental  regulation &  prescribed  fire:
legal and social challenges; 1995 March. 14-
17, Tampa, FL. Tallahassee, FL: Florida State

University, Center for Professional
Development: 1651  85.
Collins, Christopher S.  1998. The influence

of hardwood midstory and pine species on
pine bole arthropod communities in eastern
Texas. Stephen F Austin.State University: M.S.
Thesis. 69 p.

Conner, Richard N.; Dickson, James G.

1997.  Relationships  between  hird
communities and. forest age, structure, species
composition and fragmentation in the West

Gulf Coastal Plain. The Texas Journal of
Science. 49(3,Suppl): 123 38. '

Conner, Richard N.; Rudolph, D. Craig;
Saenz, Daniel; Coulson, Robert N. 1997. The
red-cockaded woodpecker's role in the-
“southern  pine  ecosystem,  population  trends
and relationships with  southern pine  beetles.
The Texas Journal of Science. 49(3,Suppl):
139-154.

Conner, Richard N.; Rudolph, D. Craig;
Saenz, Daniel; Schaefer, Richard R. 1997.
Species using  red-cockaded  woodpecker
cavities in eastern Texas. Bulletin of Texas
Omithological Society. 30( 1): 11- 6.

Conner, Richard N.; Saenz, Daniel; ‘Rudolph,
D. Craig; [and others]. [1998]. Does red-
cockaded woodpecker excavation at resin
wells affect the risk of bark beetle infestation
of cavitv trees? In: Abstracts: 1998 North
American ornithological ~ conference; 1998
April 6-1 2; St Louis, MO. [Place of publication
unknown]: [American Ornithologists’ Union]:
49.  [Abstract]. A

-Conner, Richard N.; Saenz, Daniel; Rudolph
D. Craig; Coulson, Robert N.1998..Southern
pine beetle-induced mortality of pines  with,
natural and artificial  red-cockaded
woodpecker cavities in Texas. The Wilson
Bulletin.  110(1):; 100-109.

Conner, Richard N.; Saenz, Daniel; Rudolph,
D. Craig; Ross, William G.; Kulhavy, David L.
1998.  Red-cockaded  woodpecker  nest-cavity
selection: relationships with cavity age and
_resin - production. The Auk. 115(2): 447-454,

Connor, Kristina F.; Prewitt, Timothy C,;
Bonner, Franklin T.; Elam,, William W.;
Parker, Robert C. 1998. Environmental
stresses and reproductive biology ,of loblolly
pine (Pinus taeda L) and flowering dogwood
(Cornus florida L.). In: Mickler, Robert A.; Fox,
Susan, comps., eds. The productivity &
sustainability of southern forest ecosystems in
a changing environment. New York, NY:
Springer-Verlag:  103-1 | 6. Chapter 6.
Ecological ~Studies 128.

Cook, Edward R.; Nance, Warren L.; Krusic,
Paul J.; Grissom, James. 1998. Modeling the
differential ~ sensitivity of loblolly pine to

climatic change using tree rings. In; Mickler,
Robert A.; Fox, Susan: eds. The productivity

and sustainability of southern forest
ecosystems in a changing environment. New
York, NY: Springer-Verlag: 717-739. Chapter

39, Ecological Studies 128.

Cram, Michelle M..; Fraedrich, Stephen W.
1997. Survey of southern forest nurseries:

fumigation  practices and pest management
concerns. In: 1997 annual international
research conference on methyl bromide
alternatives and  emissions reductions; 1997

November 3-5; San Diego, CA. [Place of
publication unknown]: [Publisher unknown]:
%-1 to 96-2.

Cram, Michelle M.; Fraedrich, Stephen W.

1997. Survey of southern forest nurseries:
fumigation practices and pest, management
concerns. In: Landis, Thomas D.; South, David

B.; tech. coords. National proceedings: forest
and  conservation nursery  associations-  1996;
[Portland, OR]; Gen. Tech. Rep. PNW-GTR-
389. Portland, OR. U.S. Department of
Agriculture,  Pacific  Northwest  Research
Station and the Pacific Northwest Region:
19-27.

Crooks, John B., I1l. 1998. Accumulation of
coarse woody debris in unmanaged Piedmont
forests as affected bv stand age and

landscape ecosystem classification unit
Clemson University: MS. Thesis. 77 p.

Crooks, John B., Ill; Waldrop, Thomas A.;
‘Van Lear, David H.; Shelburne, Victor B.
1998. Dynamics of coarse woody debris in
unmanaged Piedmont forests as affected by
site quality. In:;, Waldrop, Thomas A., ed.
Proceedings of the ninth biennial southern
silvicultural ~ research  conference; 1997
February 25-27; Clemson, SC. Asheville, NC:
U.S. Department of Agriculture, Forest
Service, Southern Research Station: 473-477.
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Cropper, Wendell P, Jr.; Peterson, Kelly;
Teskey, Robert. 0. 1998. MAESTRO
simulations of the response of loblolly pine to
elevated temperatures and carbon dioxide. In:
Mickler, Robert A.; Fox, Susan, eds. The
productivity and sustainability of southern
forest ecosystems in a changing environment.
New York, NY: Springer-Verlag: 327-339.
Chapter 18. Ecological Studies 128.

Davis, K.B.; Kubisiak, T.L.; Bridgwater, F.E.;
Bramlett, D.L. L1997]. Use of RAPD markers
to investigate the effects of pollen processing
and pollen storage on pollen vigor. In: White,
Tim; Huber, Dudley; Powdl, Greg, eds.
Proceedings: 24th biennial southern forest,
tree improvement conference; 1997 June 9-
12; Orlando, FL. Publ. 46. Avalable from: US.
Department of Commerce, National Technical
Information Service, 5285 Port Royal Rd,

{ Springfield, VA 22161. PB-97-186217: 405.
[Poster Abstract].

de Groot, Peter; DeBarr, Gary L.; Birdersson,
Goran. 1998. Field bioassays of synthetic
pheromones and host monoterpenes for
Conophthorus coniperda (Coleoptera:
Scolytidae). Environmental Entomology.
27(2); 382-387.

- Devdll, Margaret S; Baldwin, Virgil C., Jr.
comps. 1998. L ong-term research does pay
off: a summary of the Southern Station
experience. Gen,. Tech. Rep. SO-1 24. '
Asheville, NC: U.S. Department of Agriculture,
Forest Service, Southern Research Station:-
190 p.

Dickson, James G.; Williamson, J. Howard;
Conner, RichardN.[1995]. Longevity and
bird use of hardwood snags created by
herbicides. In: Eversole, Arnold G.; Wong,
Kathi C.; Leopold, Bruce D. [and others], eds.
Proceedings of the forty-ninth annual.
conference: Southeastern Association of Fish
and Wildlife Agencies; 1995 September 23-
27, Nashville, TN. [Place of publication
unknown]: [Southeastern Association of Fish
and Wildlife Agencies]; 49: 332-339.

_Diner, AM.; Zipf,A.; Ward, R. 1998.
Evaluation of promoters for biolistic
transformation of embryogenic Pinus strobus.

“In: In vitro: cellular and developmental
biology: Proceedings of the 1998 congress on
in vitro biology;, 1998 May 30-june 3; Las
Vegas, NV. Program issue: Journal of the

| Society of In Vitro Biology; 34(3) 63-A.

[Abstract  P-10821.

Journd of the Society for In Vitro Biology;

o 44-3.

‘

Diner, Alex M. 1998. Somatic embryogenesis
from cotyledonary zygotic embryos of Pinus
palustris. "In: In vitro: ~celular and
developmental Dbiology: Proceedings of the
1998 congress on in vitro biology: 1998 May
30-june 3, Las Vegas, NV. Program issug’

34(3) 9-10, [Abstract SP-1004).

Diner, Alex M.; Zipf, Allan; Mitra; Amitava;
[and others]. [1997]. Microprojectile-
mediated genetic transformation of longleaf,
loblolly and eastern white pine. In: White,

Tim; Huber, Dudley; Powell, Greg, eds.
Proceedings: 24th biennial southern forest
tree improvement conference; 1997 June 9-
12, Orlando, FL. Pubi. 46. Avalable from: U.S.
Department of Commerce, National Technical
Information Service, 5285 Port Royal Rd.,
Springfield, VA 22161, PB 97-18621'7. 408.
[Abstract].

Dougherty, Phillip M.; Allen, H. Lee; Kress,
Lance W.; Murthy, Ramesh; Maier, Chris A.;
[and others]. 1998. An investigation of the
impact of elevated carbon dioxide, irrigation,
and fertilization on the physiology and growth
of loblolly pine. In: Mickler, Robert A.; Fox,
Susan, eds. The productivity and
sustainability of southern forest ecosystems in
a changing environment. New York, NY:
Springer-Verlag: 149-1 68. Chapter 9.

Ecologicd Studies 128 |

Dwinell, L. David. 1998. Changing concepts
of the pitch canker disease of pines. In:
Foliage, shoot and stem diseases of trees:
Proceedings of the IUFRO WP 7.02.02
meeting; 1997 May 25-31; Quebec City,
Canada. LAU-X-122. [Quebec, Canada]:
[Publisher unknown]: 227-2'34.

Dwinell, L.D".; Fraedrich, S.W. L1997].
Management of disease losses through seed
treatments of longleaf and shortleaf pines.
[n: 1997 annual International research
conference on methyl bromide alternatives
and emissions reductions; 1997 November
35 San Diego, CA. [Place of publication
unknown]: [Publisher unknown]: 44-1
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Dwinell, L.D.; Fraedrich, SW. 1997.
Recovery of Fusarium subglutinans F. sp. pini
I'rom shortleaf pine cones and seeds. In:
2roceedings of the third meeting of IUFRO
working party S$7.03-04; diseases and insects
In Forest nurseries; 1996 May 19-24; Orlando-
Gainesville, FL. Rep. 97-4. [Place of
publication unknown]: [U.S. Department of
Agriculture, Forest Service, Northern Region,
Forest Hedth Protection]: 42-4.7.

Dwindll, L.D.; Kuhiman, E.G. 1997. Pitch
canker. In: Hansen, Everett M.; Lewis,
Katherine ., comps., eds. Compendium of
conifer diseases. SrtJ Paul, MN: The American
Phytopathological Society: 45-46.

Edwards, M. Boyd; Harrington, Timothy B.
[1997]. Early stand development of planted
longleaf pine Following silvicultura  treatment
in South Carolina In: Ecologicd restoration
and regional conservation strategies, program
and abstracts: 9th annual international
conference;  1997November 12-15; Fort
Lauderdale, FL. [Madison, WI]: [Society of
Ecological Restoration]: 130. [Poster].

Embrey, Brooke L.; Mason, Mary E.;
Doudrick, Robert L. [1997]. Screening cDNA
clones For use as probes in fluorestent in situ
hybridization. In: White, Tim; Huber, Dudley;
Powell, Greg, eds. Proceedings: 24th biennial
southern Forest tree improvement conference;
June 9-12; Orlando, FL. Publ. 46. Available
From: U.S. Department of Commerce,’
National Technical Information Service, 5285
Pot Royd Rd, Springfield, VA 22161, Pub].
order no. PB 87-186217.409. [Poster
Abstract].

Ezell, Andrew W. [1997]. Forest herbicide
safety: environmental concerns and proper

handling. Publ. 1874. Mississippi  State, MS:
Cooperative Extension Service. 6 p.
[Brochure].

Faust, Timothy D.; Clark, Alexander IlI;
Leithem, Phyllis; [1998]. Effect of planting
density and competition control on pulp yield
and paper properties From t5-year-old loblolly
pine. In: Biographies and abstracts: Forest
products society 1998 annual meeting; 1998
June 1-24; Merida, Yucatan, Mexico. [Place of
publication unknown]. Forest Products
Society]: 7. [Abstract]. '

R

Faust, Timothy D.; Clark, Alexander IlI;
Shiver, Barry D. 1997. Wood quality of
intensively cultivated dlash  and Ioblolle/ pine.
In: TAPPI proceedings 1997: 1997 pulping
conference; 1997 October 19-23; San
Francisco, CA. Atlanta, GA: TAPPI Press; 2
781-790.

Fitzgerald, Judith Ann. 1995. Natural and
artificial pine regeneration: effects on species
composition and diversity. The University of
Georgia M.S. Theds, 257 p.

Flagler, Richard B.; Brissette, John C.;
Barnett, James P. 1998. Influence of drought
stress on the response of shortleaf pine to
ozone. In: Mickler, Robert A.; Fox, Susan, eds.
The productivity and sustainability of
southern Forest ecosystems in a changing
environment. New York, NY: Springer-Verlag:
73-92. Chapter 4. Ecological Studies 128.

‘Fraedrich, SW.; Dwindll, L.D. 1997.
Mortality of longleaf pine seedlings caused by
Fusarium subglutinans and an evauation of
potential inoculum sources. In: Proceedings of
the third meeting of [TUFRO working party
$7.03-04; diseases and insects in Forest
nurseries;. 1996 May 19-24; Orlando-
Ganewville, FL. Rep. 97-4. [Pace of
publication unknown]: [U.S. Department of
Agriculture, Forest Service, Northern Region,
Forest Health Protection]: 48-54.

Fraedrich, Stephen. 1997. Seedborne
diseases of southern pines and developing
strategies for their control. In: Landis, Thomas
D.; South, David B.; tech. coords. National
proceedings: Forest and conservation nursery
associations- 1996; [Date unknown];
[Portland, OR]. Gen. Tech. Rep. PNW-GTR-
389. Portland, OR: U.S. Department of
Agriculture, Pacific Northwest Research
Station and the Pacific Northwest Region:
75-81.

Fraedrich, Stephen W.; Dwinell, L. David.
1997. Preliminary results of the effects of
dazomet rate and incorporation method on
pest management in southern forest-tree
nurseries, In: 1997 annual international
research conference on methyl bromide
alternatives and emissions reductions; 1997
November 3-5; San Diego, CA. [Place of
publication unknown]: [Publisher unknown]:
97-1to 97-3.
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Franzreb, Kathleen E. 1997. A mobile aviary Garbelotto, M.; Otrosina, W.J.; Cobb, EW.;

design to allow the soft release of cavity Bruns, T.D. 1997. Population biology of the
nesting birds. Res. Note SRS5. Asheville NC: forest pathogen Heterobasidion annosum:
U.S. Department of Agriculture, Forest ‘implications for forest management. In:
Service, Southern Research Station: 4 p. [Jones, Stephens M.; Adams, David H.; Rios,

o Jessie E., eds.]. California forest pest council:
Franzreb, Kathleen E. 1998. Maintaining red- | | 46th annual meeting; 1997 November | 2-t 3;
cockaded woodpeckers (Picoides borealis) in Sacramento, CA. [Sacramento, CA]:

captivity at re-introduction sites. [n: [California Department of Forestry and Fire
Conservation research consortium; 1998 June Protection]: 24-35.

4-6; Columbia, SC. [Columbia, SCJ: .
[Riverbank Zoo and Botanical Garden]: 75-84. | | Garbelotto, M.; Otrosina, W.J.; Cobb, F.W.;’
Bruns, T.D. 1998. Habitat preference and the

Frost, Cecil C. 1997. Presettlement evolution of sympatric intersterility groups in

vegetation and natural fire regimes of the the Heterobasidion ann,osum species complex.

Savannah River Site. Research Report. On file In: ‘Delatour, C.; Guillaumin, JA'; Lung-

with: North Carolina Department of Escarmant, B.; Marcais, B., eds. Roof and butt

Agriculture, Plant Conservation Program, P.O. rots of forest trees: 9th international

Box 27647, Raeigh, NC 27611.. 179 p. conference on root and butt rots; 1997
L September 1-7. Carcans-Maubuisson, France.

Funderburg, Eddie R.; Mills, Robert H. Paris, France: INRA Editions: 85-102. ISBN 2-

[ 1998]. Fertilizing pine forests in Louisiana 7380-0821-6.

Louisana State University  Agriculturd  Center,
Louisiana.Cooperative Extension Service Pul.| Garbelotto, Matteo M.; Lee, Hoon K.;

2691. 4 p. [Brochure]. Slaughter, Garey; Popenuck, Tina; Cobb,

i ) FieldsW.; Burns, Thomas D. 1997.
Gan, Jianbang; Kolison, Stephen H.; Heterokaryosis is not required for virulence ol
Hargrove, TashaM.; Miller, James H. [1997]. | | Heterobasidion annosum. Mycologia. 89( 1 );
Nontimber benefits generated by different 92-102
forest ecosystem management regimes: a '
case of the Tuskegee National Forest. In: Gartner, David L.; McKee, William H. 1998.
Proceedings of the 1996 Society of American Pilot study suggests an economic return to
Foresters convention: diverse forests, fertilizing late-rotation loblolly pine on a
abundant opportunities, and evolving iedmont soil. In: Waldrop, Thomas A., ed.
realities; 1996 November 9-13; Albuquerque, Broceedings of the ninth biennial southern
NM. [Bethesda, MD]: [Society of American silvicultural research conference; 1997
Foresters]: 457-458. February 2527, Clemson, SC. Asheville, NC:

) ) U.S. Department of Agriculture, Forest
Gan, Jianbang; Kofison, Stephen H., Jr.; Service, Southern Research Station: 436-439.
Miller, James H.; Hargrove, Tasha M. 1998. _
Effects ofssite preparation on timber and Gatch, Jason Ashley. 1997, Relationships of
nontimber vaues of loblolly pine plantations. growth, morphology, and vigor of loblolly pine
Forest Ecology and Management. 107: 47-53. (Pinus taeda L.) to stem and root deformity: a

retrospective analysis of conservative reserve

Garbelotto, M.; Cobb, F.W.; Bruns, T.D.; program plantations in the Georgia Piedmont
Otrosina, W.; Popenuck, T.; Slaughter, G. The University of Georgia: M.S. Thesis. 62 p.
1998. The.distribution of genets and their
‘nuclear composition reveal the dynamics of Glitzenstein, J.S.; Streng, DR.; Wade, D.D.;
establishment and survival of Heterobasidion Platt, W.J. 1998. Maintaining and restoring
assosum in- white fir stands. In: Delatour, C, species diversity in longleaf pjne groundcovet
Guillaumin, ].J.; Lung-Escarmant, B.; Marcais, effects of fire and regimes and seed/seedling
B., eds. Root and butt rots of forest trees: 9th introductions. In: Kush, John S., comp.
international conference on root and butt Ecological restoration and regional
rots; 1 997 September 1-7; Carcans- conservation strategies: Proceedings of the
Maubuisson, France. Paris, France: INRA longleaf pine ecosystem restoration
Editions.. 171-1 89. ISBN: 2-7380-0821-6. symposium; 1997 November 12-15; Fort

Lauderdale, FL. [Place of ‘publication
unknown]:‘The Longleaf Alliance; 3: 72-75.
Funded study and involved in work.
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Glitzenstein, Jeff S.; Streng, Donna R.;
MacBride, Jaines, Wade, Dale D.; Kjellmark,
Eric; [and others]. [1996]. A historical,
perspective on longleaf pine. groundcover
vegetation in the Francis Marion. National
Forest. In: First longleaf alliance conference:
Lor;ﬁleaf pine: a regional perspective of
challenges and opportunities; 1996
Segtember 17-1 9; Mobile, AL. [Place of
publication unknown]: [The Longleaf
Alliance]: 76-78.

Glitzenstein, Jeff S.; Streng, DonnaR.;

Wade, Dale D. [1996]. Species introductions
in longleaf pine groundcover vegetation. In:
First longleaf alliance conference: longleaf
pine: a regional perspective of challenges and
opportunities; 1996 September 17-19; Mobile,
AL. [Place of publication unknown]: [The
Longleaf Alliance]: 79-81.

Glitzenstein, Jeff S.; Streng, DonnaR;

Wade, Dale D. 1997. A ‘promising start for a
new population of Parnassia caroliniana. In:
Society for ecological restoration: 9th annual
international conference; 1997 November 12-
15; SER: ecologicd restoration.and regiond
conservation strategies: program and
abstracts; Ft. Lauderdale, FL. [Place of
publication unknown]: [Publisher unknown]:
67. [Abstract].

Glitzenstein, Jeff S.; Streng, Donna R.;
Wade, Dale D. 1998. A promising start for a
new population of Parnassia caroliniaria
Michx. In: Kush, John S. comp. Ecologicd
restoration and regional conservation
strategies: Proceedings of the longleaf pine
ecosystem restoration symposium; 1997
November 12-15; Fort Lauderdale, FL. [Place
of publication.unknown]: The Longleaf
Alliance; 3: 44-56.

Glitzenstein, Jeff S.; Streng, DonnaR.;
Wade, Dale D.; Platt, William J. {1997]. Fire
regimes and_plant community processes in
longleaf pine groundcover. In: Proceedings:
first longleaf alliance conference: Longleaf
pine: a regional perspective of challenges and
opportunities; 1996 September 17-1 9; Mobile,
AL. Longleaf alliance rep. 1. [Place of
publication unknown]: [The Longleaf
Alliance]; 67. [Abstract].

Our Mot Important Product: Knowledge;

Gravatt, Dennis A.; Chambers, Jm L.;
Barnett, James P. 1997. Tempora and spatial
pattetms of net photosynthesis in 12-year-old

loblolly pine five growing seasons after
thintiing. Forest Ecology and Management..
97: 73-83.

Greene, John L. [1998]. How federal income
tax ircentives affect cash flows from
nonindustrial private forests in the South. In:
Kluender, Richard A., ed. Valuing non-tilnber
forest resources: timber primacy is passe: the
proceedings of the 1997 southern forest
econpmics workers meeting; 1997 March 19-
21 la‘ittle Rock, AR. [Monticello, AR]:
[Uniyersity of Arkansas at Monticello]:
169-176.

Greene, John L. 1998. The economic effect of
federal income tax incentives in southern
timbler types. In: Proceedings of the 1997
Socigty of American Foresters national
convention: meeting in the middle; 1997
Opcqber 4-8; Memphis, TN. Bethesda, MD:
Society of American Foresters; [SAF-98-02]:
231-R41. '

Grissom, JE.; Schmidtling, R.C. [1997].
Genetic diversity of loblolly pines grown'in
managed plantations: evidence of differential
response to climatic events. In: White, Tim;
Huber, Dudley; Powell, Greg, eds. ‘Proceedings
of the 24th biennial southern. forest tree .
improvement conference; 1997:June 9-12;
Orla&ndo, FL. [Poster abstract]. Available from:
National Technical Informatidn Services, U.S.
Department of Commerce, 5255 Port Royal
Rd.,|Springfield, VA 22161. Publ. order no. PB
97-186217.

Groninger, John W.; Seiler, John R.; Friend,
Alexander L.; Berrang, Paul C.; Zedaker,
Shepard M. 1998. Interactions of elevated
carbon dioxide, nutrient status, and water

stress on physiological processes and
) corqpetitive interactions among three forest

tree|species. In: Mickler, Robert A.; Fox,
Susan, eds. The productivity and .
sus%lnabrl'rty of southern forest ecosystems-in
a changing environment. New York, NY:
Springer-Verlag: 117- 29. Chapter 7.

cological Studies 128.
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Guerra-Santos Jesus Jaime; Alvarado,
Rosales Dionicio; Equihua, Martinez
Armando; Cardenas-Sonano Elizabeth;
Dwinell, L. David. 1998. Pruebas de
compatibilidad vegetativa e histopathologia
de Fusarium subglutinans f. sp. pini, causante,
del cancro resinoso en pinos Mexicanos. In:
Tovar, Juan Cibrian, ed. Avances en la
investiga cion 1997;1998 de Enero de 29;
Montecillos Edo. de, Mexico. [Place of
publication unknown]: [Publisher unknown]:,
[Not paged]. [In Spanish]

Guldin, James M.; Baker, James B. 1998.
Uneven-aged silviculture, southern style.
Journal of Forestry. 96(7): 22-26.

Haag Wendell R.; Warren, Melvin L., Jr.
1998. Role of ecological factors and
reproductive strategiesin structuring
freshwater mussel communities. Canadian
Journal of Fisheries and Aquatic Science. 55:
297-306.

Hanula, James L.; Franzreb, Kathleen E.
1998. Source, distribution and abundance of
macroarthropods on the bark of longleaf pine:
potential prey of the red-cockaded
woodpecker. Forest Ecology and
Management. 102: 89-102.

Harrington, Timothy B.; Edwards, M. Boyd.
1996. Structure of mixed pine and hardwood
stands 12 years after various methods and
intensities of site preparation in the Georgia
Piedmont. Canadian Journal of Forest
Research. 26(8): 1490- 500.

Hartsough, Bruce R.; Drews, Erik S;;
McNeel, Joseph F.; Durston, Thomas A.;
Stokes, Bryce J. 199.7. Comparison of
mechanized systems for thinning ponderdsa
pine and mixed conifer stands. Forest:
Products Journal. 47(t1/12):.59-68.

Hartsough, Bruce R.; Stokes, Bryce J.
[1998]. Short rotation forestry harvesting «
systems and costs. In: IEA conference
proceedings: IEA hioenergy task XII
developing commercial solutions to overcome
non-technical barriers in short rotation
forestry: workshop 1997; 1997 June11-14;
Melrose, Scotlant/UK. Melrose, Scotland/UK:
Border Biofuels Limited, Tweed Horizone
Centre: [Not paged].

Hayes, J.L.; Clarke, S.R. {1998].
Development and evaluationbf™ host-
comPound use in disruption of southern pine
beetle infestation growth. In: Western forest
insect work conference; 1998 March 2-5;
Jackson Hole, WY [Poster].

Hayes, Jane L.; Strom, Brian L.; Roton,
Lawrence M.; Ingram, Leonard L., Jr.
inventors; 1997. United States of America as
represented by the Secretary of Agriculture,
and Missssippi  State  University, assigness.  4-
Allylanisole andlog  seolytid  repellents. U.S.
Patent 5695,807. Dec. 9. 2p.Int.CL.6.A01N25;
00,25/08,25/18,31/14. [Patent].

Hayes, Jane; Nettleton, Wes. 1996. SPB
Update. October: [Ndt.paged]. Available from:
US. Department of Agriculture, Forest
Service, Southern Research Station, 2500
Shreveport Highway, Pineville, LA 71360.
[Brochure].

Hayes, Jane; Nettleton, Wes. 1997. SPB
update. July. [Not paged]. Available from: U.S.
Department of Agricirtture, Forest  Sevice,
Southern Research Station, 2500 Shreveport
Highway, Pineville, LA 71360. [Brochure.

Hayes, Jane; Nettleton, Wes, 1997. SPB
update. March: [Not paged]. Available from:
U.S. Department of Agriculture, Forest
Service, Southern Research Station, 2500
Shreveport  Highway, ~Pineville, LA 71360.
[Brochure].

\

Hayes, Jane; Nettleton, Wes. 1998. SPB
update. April: [Not paged]. Available from:
U.S. Department of Agriculture, Forest

Service, Southern Research Station. 2500
Shreveport HighwayjPineville, LA 71360.
[Brochure]. i

Hayes, Jane; NettIetOn, Wes: 1998 SPB
update: June: [Not pgged]. Available from:
U.S. Department of Agriculture, Forest
Service, Southern Re:xszarch Station, 2500
Shreveport Highway, Pineville, LA 71360.
[Brochure]. ‘
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Haywood, James D.; Bover, William D.;
Harris, Finis L. 1998. Plant communitiesin
selected pine‘landscapes on the Catahoula
Ranger District, Kisatchie National Forest,
Louisiana. In: Waldrop, Thomas A., ed.
Proceedings of the ninth biennial southern
silvicultural research conference; 1997
February 25-27; Clemson, SC. Get. Tech.. Rep
SRS-20. Asheville, NC: U.S. Department of
Agriculture, Forest Service, Southern Research
Station: 86-91.

Haywood, James D.; Knight, Robert A ;
Tiarks, Allan E.; Pearson, Henry A. 1996.
Effects of pinestraw harvesting on longleaf
pine productivity, nutrition, and forest soil
properties. In: Ehrenreich, John H.;
Ehrenreicti, Digie L.; Lee, Harry, eds. Growing
a sustainable future. Proceeding: fourth North
American agroforestry conference; 1995 July
23-28; Boise, ID. [Moscow, ID]: [University of
Idaho]: 51-53,

Haywood, James D.; Tiarks; Allan E.; Elliott,
Smith, Michadl L.; -Pearson, Henry A. 1998.
Response of direct seeded Pinus palustris and
herbaceous vegetation to fertilization,’
burning, and pine straw harvesting. Biomass
and Bioenergy. 14(2): 157-167.

Haywood, James-D.; Tiarks, Allan E.; Sword,
Mary Anne. 1997. Fertilization; weed control,
and pine litter influence loblolly pine stem
productivity and root development. New
Forests. 14: 233-249.

Hennessey, ThomasC.; Harinath, VVenkatesb
K. 1998. .Effects of elevated carbon dioxide,
water, and nutrients on photosynthesis,
stomatal conductance, and total chlorophyll
content of young-loblolly pine (Pinus taedal..)
trees’ In: Mickler, Robert A.; Fox, Susan; ‘eds.
The productivity and sustainability of
southern forest ecosystems in a changing
environment. New York, NY: Springer-Verlag:
169-1 84: Chapter 10. Ecological Studies 128.

Ingram, Leonard,gr.; Palmer, Bob. [ 1998].
Research update: Southern pine beetle. [Not-
paged]. Available from: Mississippi State
University Forest Products Laboratory, Forest
&Wildlife Research Center, Box 9820,
Mississppi  State, MS.  [Brochure],

Jenkins, Thomas, Waldrop, Thomas A.
1998. Fire on the mountain. On file with: U.S
Department of Agriculture, Forest Service,
Southern Research Station. Department of
Forest Resources, Clemson University,
Clemson, SC 29634-1003. [Video.
documentary produced by Carolina
Productions for South Carolina ETV].

Johnsen, K.H.; Kress, L.W.; Dougherty, P.M.;
[and others]. 51997]. Effectsof nutrient,
water and CO2 amendments on branch
growth, phenology and structure of Pinus
taeda trees at ages 9, 10 and13, In: Critica
assessment 0f the response of forest
ecosystems to elevated atmospheric carbon
dioxide 3rd internationd IGBP-GCTE
workshop; 1997 October 10-I 3; Durham, NC.
[Place of publication unknown]: [Publisher
unknown]. [Not paged]. [Abstract ID: 101].

Johnsen, K.H.; Mgor, J.E.; Flanagan, L.B.;
Huber, D.A. [1997]. Genetic variation in
drought tolerance of mature black spruce
trees, pat |. In: Frontiers of forest hiclogy:
1998 joint meeting of the North American
forest biology workshop (NAFB) and western
forest genetics association (WFGA): programs
and abstracts; 1998 June 21-26; Victoria,
British Columbia, Canada. [Place of
publication unknown]. [Not paged]. [Abstract
ID: 73].

Johnsen, Kurt; Seilet, {ohn; Groninger, John:
Maier, Chris. [1997]. 1997. Elevated C0; and
loblolly pine plantation productivity and
management. In: Critical assessment of, the
response of forest ecosystems to elevated
atmospheric carbon dioxide: 3rd internationa
IGBP-GCTE workshop; 1997 October 10-1 3;
Durham, NC. [Place of publication unknown]:
[Publisher unknown]. [Not paged]. [Abstract].

Johnson, Dale W.; Susfalk, Richard B.;
Swank, Wayne T. 1998: Simulated effects of
atmospheric deposition and species change
on nutrient cycling in loblolly pine and mixed
deciduous forests. In: Mickler, Robert A.; Fox,
Susan, eds. The productivity and
sustainability of southern forest ecosystems
in a changing environment. New York, NY:
Springer-Verlag:.503-524. Chapter 27.
Ecological Studies 128.
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Jones, J.P.; Barpett, J.B.; Sun, X. 1997: '
Biological control of Pythiaceous fungi causing
death to longleaf pine seedlings in cold
storage. In: 1997 annual international
research conference on methyl bromide
alternatives and emissions reductions; 1997
November 3-5; San Diego, CA. Fresno, CA:
Methyl Bromide Alternatives Outreach: 26-1
to 26-4.

Kannwischer-Mitchell, M.E.; Barnard, EL .;
Mitchell, D.J.; Fraedrich, SW.[1997].:
Southern pine seedling health and quality
after three or four consecutive crops in
fumigated so'il, soil treated with organic
amendments, or untreated soil, In: 1997
annual international research conference on
methyl bromidealternatives and emissions
reductions; 1997 November 3-5;.San Diego,
CA. [Place of publication unknown]:
[Publisher unknown]: 99-1.

Kelly, J. Michagl; Yanai, Ruth D. 1998.
Modeling nutrient uptake as a component of
loblolly pine response to environmental
stress. In: Mickler, Robert A.; Fox, Susan, eds.
The productivity and sustainability of
southern forest ecosystems in a changing
environment. New York; NY: Springer-Verlag:
293-304. Chapter 16. Ecological Studies 128.

King, J.S.; Allen, H. Lee; Dougherty, Phitlip;
Strain, Boyd R. 1997. Decomposition of root:
in loblolly pine: effects of nutrient and water
availability and root size class on mass |0ss
and nutrient dynamics. Plant and Soil. 195:
171-183.

Kiepzig, K.D. 1998. ‘Competition between a
biological control fungus, Ophiostoma
piliferum, and symbionts of the southern pine
beetle. Mycologia. 90(1): 69-75.

Klepzig, Kier D. 1998. Association of pitch-
eating and pales weevils with Leptographium
spp. in loblolly and longleaf pine. In: 49th
western -forest insect work conference; 1998
March 2-5; Jackson Hole, WY. [Poster].

Kluender, R.; Lortz, D.; McCoy, W.; Stokes, ,
B.; Klepac, J. 1997. Productivity of rubber-
tired skidders in southern pine forests. Forest
Products Journal. 47(11/1 25): 53-58.

Kluender, R.; Lortz, D.; McCoy, W.; Stokes,
B.; Klepac, J. 1998. Removal intensity and
tree size effects on harvesting cost and
profitability. Forest Products Journd. 48(1):
54-59.

Kormanik, Paul B,; S ng, Shi Jean S.;
Zarnoch, Stanley J. 1998. Immature loblolly
pine growth and biomass accumulation:
correlations with, seedlings initial first-order
lateral roots. Southern Journal of Applied
Forestry. 22(2): 117+ 3.

Kubisiak, T.L,; Nelson, C.D.; Sting, M. 1997..
RAPD mapping,of genomic regions
influencing early height growth in longleaf
pine x slash pine FL hybrids. In: White, Tim;
Huber, Dudley; Powell, Greg, eds.
Proceedings: 24th biennial southern forest
tree improvement conference; 1997 June 9-
12; Orlando, FL. Springfield, VA: U.S. .
Defparcment of Commerce, National Technical
Information Service; Publ. 46. 198-206.

Kush, John S.; Meld |hl, Ralph S. 1998. An
old-growth longleaf sjiand in south Alabama:
study of an endangered ecosystem. Highlights
of  Agriculturd Reseatch. [Place of publication
unknown]: Alabama agricultural Experiment
Station:  45(1): 34, [Ledfld].

Kush; John S.; Meldahl, Ralph S.; Boyer,
William D. [1998]. Species composition in
response to season of burn in natural longleaf
pine forests. In: Program and abstract of the
21st Tall Timbers fire ecology conference—fire
ang forest ecology: innovative silviculiure &
vegetation management; 1998 April 14-16;
Tallahassee, FL. Tallahassee, FL: Tall Timbers
Research Station; 34.[Abstract].

|
Kush, John S.; Meldahi, Ralph S.; McMahon,
Charles K. 1998.-Thirty years old—the
regional longleaf pine growth study. In:
Waldrop, Thomas A., ed. Proceedings of the
ninth biennial southern silvicultural research
conference; 1997 FeJruary 25-27; Clemson,
SC. Gen. Tech. Rep. sgs-zo. Asheville, NC:

U.S. Department of Agriculture, Forest -
Service, Southern Research Station: 113-117.
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Waddell, W.C.; Hudnall, W.H.; Tiarks, A.E.
[1997]. Forest management impacts on
saturation and reduction regimes in
seasonally wet forest soils. In: Agronomy
abstracts: 1997 annual meeting of American
Society of A%rono,my, Crop Science Society of
America, Soil Science of America; 1997
October 26-31; Anaheim, CA. [Madison, WI]:
American Society of Agronomy: 294.
[Abstract].

Wade, Dale. 1998. The use and importance of
fire in longleaf restoration: In: Kush, John S,
comp. Ecological restoration and regional
conservation strategies: Proceedings of the
longleaf pine ecosystem restoration
symposium; 1997 November 12-| 5, Fort
Lauderdale, FL. Rep. 3 [Place of publication
unknown]: The Longleaf Alliance: 1.
[Abstract&

Waldrop, Thomas A., [ed.] 1997. Abstracts:
ninth biennial southern silvicultural research
conference; 1997 February 25-27; Clemson,
SC. Clemson, SC:. Clemson University. 48 p.
[Abstract].

Waldrop, Thomas ‘A., ed. 1998. In:-Waldrop,
Thomas A., ed. Proceedings of the ninth
biennial southern silvicultural research
conference; 1997 February 25-27; Clemson,
SC. Asheville, NC: U.S. Department of
Agriculture, Forest Service, Southern Research
Station: 628 p.

Walker, Joan. 1998. Ground layer vegetation
in longleaf pine landscapes: an overview of
iestoration and management. In: Kush, John
S., comp. Proceedings of the longleaf pine
ecosystem restoration symFosium presented
at the/Society for Ecological Restoration 9th
annual international conference: ecological
restoration and regional conservation
strategies; 1997 November 12-15; Ft.
Lauderdale, FL. Longleaf Alliance Rep. 3.
[Aubum, GAJ: The Longleaf Alliance; 3: 2-13.

West, Lee; Jones, R.H. [1998]. Do changes ir
the soil fungi community structure affect tree
seedling establishment? In: Ecological society
of America 1998: 83rd annual meeting:
abstracts. ecological exchanges between
major ecosystems; 1998 August 2-6;
Baltimore, MD. Washington, DC: The

Ecologicd Society of America. 228, [Abstract]

s

Williams, Marcus Eric. 1995. The effects of
cultural treatments, light, and litterfall on
under-planted wiregrass in longleaf pine
dands on, the Savannah River Site. Florida
Agricultural and Mechanical University: M.S.
Thesis. 85 p.

Wu, Haiguo; Echt, Craig S.; Popp, Michael
P.; Davis, John M. 1997. Molecular cloning,
structure and expression of "an elictor-
inducible chitinase gene from pine trees.
Plant Molecular Biology. 33: 979-987.

Xu, Mingguang. 1997,. Growth efficiency of
individua loblolly pine (Pinus tdeda L) &
affected by crown morphology, stand
characteristics and microenvironment. The
University of Georgia: MS. Thesis. 132 p.

Yin, R.;; Newman, D. 1995. A note on the
tree-cutting problem in a stochastic
environment, Journal of Forest Economics.
[(2): 181-190.

Yin, Runsheng; Newman, David. 1997.
When to cut a stand of trees? Natural
Resources Modeling. 10(3): 251-261.

Yin, Runsheng; Newman, David H. 1995.
Optimal.timber rotations with evolving prices
and cost revisited. Forest Science. 41(3): 477-
490.

Yin, Runsheng; Newman, David H. 1998.
The effect of catastrophic risk on forest
investment decisions. Journal of
Environmental Economics and Management.
31 186-197.

Zinkhan, Christian; Mercer, D. Evan;
Stansell, Blake H. {(1998]; Assessing the
market and nonmarket benefits of southern
agroforestry systems. In: Kluender, Richard
A., ed.. Valuing nontimber forest resources:
timber primacy is pass : the proceedings of
the 1997 southern forest economics workers
meeting; 1997 March 19-21; Little Rock, AR.
[Monticello, AR]: [Universty of Arkansas a
Monticello]: 45-47.

Zutter, Bruce R.; Miller, James H. 1998.
Eleventh-year response of Ioblolly pine and
competing vegetation to woody and
herbaceous'plant control on a Georgia
flatwoods site. Southern-Journal of Applied
Forestry. 22(2): 88-95.
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Belli, Keith L.; Hodges, John D. 1998. Site
productivity ~ assessment  for cherrybark  oak
on minor stream bottoms in Mississippi; a
comparison of methods. Southern Journal of
Applied Forestry. 22(1): 7-10.

Bliss, John C.; Jones, Stephen B.; Stanturf,
John A.; Burke, Marianne K.; Hamner,
Christine M. 1997. Creating a knowledge
base for management of southern bottomland
hardwood ecosystems. In: Cordell, H. Ken,
ed.; Caldwell, Linda; Mdu, Shela, comps.
Integrating  social sciences and ecosystem
management: a national challenge:
Proceedings of the conference on integrating
social sciences and ecosystem management;
1995 December 12-1 4; Helen, GA. Gen. Tech.
Rep. SRS 17. Asheville, NC: Southern
Research ~Station: 136- 41.

Brown, Raymond E.; Dickson, James G.;
Williamson, . Howard; Koerth, Nancy E.
[1997]. Mammal distribution in pine
plantations, streamside zones, and hardwood-
pine stands in eastern Texas. In: Program and
abstracts: the Wildlife Society 4th annual
conference; 1997 September 2 [|-27;
Snowmass Village, CO. [Place of publication
unknown]: [Publisher unknown]: 79-80.
[Abstract].

Burke, Marianne K. 1998. Fine root turnover
in two bottomland hardwood communities
along a blackwater river in the Atlantic
Coastal Plain of South Carolina. In: Society of
wetland  scientists:.  19th annual meeting:
Alaska’s wetlands: from the tundra to the sea;
1998 June 8-12; Anchorage, AL. [Place of
publication unknown]: [Publisher unknown]:
108.  [Abstract].

Burke, Marianne K. 1998. Fine root turnover
in two bottomland hardwood communities in
coastal South Carolina. USA. In: Abstracts:
ecological exchanges between  major
ecosystems;  Ecological Society of America
83rd 1998 annual meeting; 1998 August 2-6;
Baltimore, MD., [Place of publication
unknown]:  [Publisher  unknown]?  153.
[Abstract].

e

Burke, Marianne K. 1998. Nitrogen
mineralization, nitrification, and root  growth
response to microsite fertilization in forested
wetlands of adjacent watersheds in the
Atlantic Coastal Plain of South Carolina. In:
Society of wetlands scientists: 19th annual
meeting: Alaska’s wetlands: from the tundra
to the sea; 1998 June 8- 12; Anchorage, AK.
[Place of publication unknown]:  [Publisher
unknown]: 108- 109, [Abstract].

Burke, Marianne K.; King, Sammy L.;
Gartner, David L. 1997. Ordination and
classification  of  bottomland  hardwood
vegetation in a blackwater river floodplain in
South Carolina. In: Changing ecosystems:
natural and human influences: Ecological
Society of America 1997 annual meeting;
1997 August 10-14; Albuquerque, NM. Bulletin
of the Ecological' Society of America.
78(4,Suppl): 230. [Abstract].

Burke, Marianne K.; Raynal, Dudley J. 1998.
Liming influences growth and nutrient
balances in sugar maple (Acer saccharum)
seedlings on an acidic forest soil.
Environmental and  Experimental
105-116.

Butler, Keshica M.; Burke, M.K. 1998. Net
nitrogen  mineralization and nitrification in
forested wetlands of coastal South Carolina.
In:  Abstracts: ecological exchanges between
major ecosystems: Ecological Society of
America 1998: 83rd annual meeting; 1998
August 2-6; Baltimore, MD. [Place of
publication unknown]: [Publisher unknown]:
153.  [Abstract].

Carlson, D.W.; Godz, J.C.G. 1998. Hardwood
plantations after 20 years on a minor stream
bottom in southeast Arkansas: survival,
growth and volunteer ingrowth. In: Waldrop,
Thomas A., ed. Proceedings of the ninth
biennial  southern  silvicultural  research
conference; 1997  February-25-27;  Clemson,
SC. Gen. Tech. Rep. SRS-20. Asheville, NC:
U.S. Department of Agriculture, Forest .
Service, Southern Research Station: 555-559.

Botany.  39:

Carter, E.A.; Aust, W.M.; Burger, J.A.T1996].
Soil strength  characteristics of an intensively
managed wet pineflat. In. Agronomy
Abstracts: 1996 annual meeting of the
American  Society of Agronomy, Crop Science
Society of America, Soil Science Society of
America; 1996  November 3-8; Indianapolis,
IN. [Place of publjcatioh unknown]; [Publisher
unknown]:  309.  [Abstract].
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Conner, William H.; Buford, Marilyn A.
1998. Southern deepwater swamps. In:
Messina, Michael G.; Conner, William H.,
comps., eds. Southern forest wetlands:
ecology and management. Boca Raton, FL:
CRC Press LLC: 261-287. Chapter 11.

Connor, K.F.; Bonner, ET. 1998. Physiology
and biochemistry of recalcitrant Guarea
quidonia (L.) Sleumer seeds. Seed Technology.
20(1); 32-42.

Connor, K.E; Kossman-Ferraz |.D.; Bonner,
ET.; Vozzo, J.A. 1998. Effects of dessication

on the recalcitrant seeds of Carapa quianensis.

Aubl. and Carapa procera DC. Seed
Technology. 20(1): 71-82.

Connor, Kristina; Bonner, Frank." [ 1997].
Changes in desiccating seeds of Quercus nigru
and Quercus albg - studies at the Center for'
Bottomland Hardwoods Research. In:
Symposium on seed biology and technology
applications and advances; 1997 August 13-
15; Fort Collins, CO. [Place of publication
unknown]: [Publisher unknown]: 47,
[Abstract].

Devall, Margaret S. 1998. Dendroecological
andysis of cypress Tuxodium distichum and
tupelo gum Nyssa aquatica in Cat Island
Swamp in southeastern Louisiana. [American

Journal of Botany]. [85(6)]: 31. [Abstract 913.

Devall, Margaret S. 1998. Aninterim old- ,
growth definition for cypress-tupelo o
communities in the Southeast. Gen. Tech.
Rep. SRS-19. Asheville, NC: U.S. Department
of Agriculture, Forest Service, Southern
Research Station: 13 p.

Devall, Margaret S; Parresol, Bernard R ;
Armesto, Juan J. 1998. Dendroecological
analysis of a Fitzroya cupressoides and a
Nothofugus nitidu sand in the Cordillera
Pelada, Chile. Forest Ecology and
Management. 108: 135.:145.

Devall, Margaret S; Parresol, Bernard R.; Le,
Kim. 1996. Dendroecological analysis of
laurel (Cordia alliodora) and other species
from a lowland moist tropical forest in
Panama. In: Dean, Jeffery S.; Meko, David M.;
Swetnam, Thomas W., eds. Tree rings,
environment and humanity: Proceedings of
the international conference; 1994 May 17-
21; Tucson, AZ. Tucson, AZ: Radiocarbon,
University of Alabama, Department of
Geoscience: 395404

Dewey, Janet C.; Schoenholtz, Stephen H.';
Stanturf, Jolin A. [and others]: -1998. Along
the path to recovery: soil as an indicator of
bottomland hardwood forest restoration. ASB
Bulletin. 45(2): 130. [Abstract169].

Dickson, James G. 1997. Birds of the
Southeastern United States: a historical
perspective. In: Benz, George W.; Collins,
David E.; comps., eds. Aquatic fauna in peril:
the southeastern perspective. Decatur, GA!
Lenz Design & Communication: 2'33-244.
Chapter 8. Special Publ. 1, Southeast Aquatic
Research Institute.

Gale, Margaret R.; McLaughlin, James W.;
Jurgensen, Martin E; Trettin, Carl C.;
Soelsepp, Thea; Lydon, Patricia 1998. Plant
community responses to harvesting and post-
harvest manipulations in a Picea-Latrix-Pinus
wetland with a mineral substrate. Wetlands.
18(1): 150-159:

Gardiner, Emile S. 1998. Water relations and
morphology of Nuttal oak seedling sprouts. In:
Waldrop, Thomas A., ed. Proceedings of the
ninth biennial southern silvicultural research
conference; 1997 February 25-27; Clemson,
SC. Gen. Tech. Rep. SRS20. Asheville, NC:
U.S. Department of Agriculture, Forest
Service; Southern Research Station: 284-288.

Gardiner, Emile S.; Helmig, Lisa M. 1997,
Development of waler “cak S‘t'urEp; Uis' |
L%‘?“ﬁ,‘?giﬁp@"tial oyerstory. New Forests.
45262 "

Gardiner, Emilé!$.; Hodges, John D. 1998,
Growth and biomass distribution of
cherrybark oak (Quercus pagoda Raf.)
seedlings as influenced by light availability.
Forest Ecology and Management.  108:
127-134.

Goelz, JC.G.; Carlson, D.W. 1997. Growth
and seed production of sawtooth oak (Quercus
ucutissima) 22 years after direct seeding. Res.

Note SO-386. Asheville, NC: U.S. Department

of Agriculture, Forest Service, Southern
Research Station: 7 p.

Goelz, J.C.G.; Meadows, J.S. 1997. Stand
density management of southern bottomland
hardwoods. In: Meyer, Dan A., ed. 25 years of
hardwood silviculture: a look back and a ook
ahead: Proceedings of the twenty-fifth annual
hardwood symposium; 1997 May 7-10;
Cashiiers, NC. [Memphis, TN]: [National
Hardwood Lumber Association]: 73-82.
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Forested Wetlands, Botfomland Hardwoods, and Streams

Goelz, J.C.G.; Meadows, J.S.; Fristoe, T.C.;
White, D.A. 1998. Precommercia thinning of
water tupelo stands on the Mobile-Tensaw
River Delta: stand composition 3 years after
treatment. In: Waldrop, Thomas A., ed.
Proceedings of the ninth biennial southern
silvicultural research conference; 1997
February 25-27; Clemson, SC. Gen. Tech. Rep.
SRS-20. Asheville, NC: U.S. Department of
Agriculture, Forest.Service, Southern Research
Statiory: 184- 87.

Guo, Yanfei; Shelton, Michael G.; Lockhart,
Brian R. 1998. Effects of flood. duratjon and
season on germination of black, cherrybaik,
northern red, and water oak acorns. New
Forests. 15: 69-76.

Harms, William R.; Aust, W. Michael;
Burger, James A. 1998. Wet flatwoods. In:
Messina, Michael G.; Conner, William H.,
comps., eds. Southern forested wetlands:
ecology and management. Boca Raton, FL:
CRC Press LLC: 421-444. Chapter 1 7.

Hupp, Cliff R. 1998. Woody debris,
sedimentation, and vegetation relations in a
forested wetland along the Cache River,
Arkansas. The ASB Bulletin. 45(2); 106.
[Abstract 82},

Hupp, Cliff R.; Schening, Michael R. 1997.
Patterns of sedimentation and woody
vegetation along black- and brown-water
riverine forested wetlands. The ASB Bulletin.
140. [Abstract 223].

Jurgensen, M.F.; Richter, D.L.; Davis, M.M.;
McKevlin, M.R.; Craft, M.H. 1997.
Mycorrhizal relationships in bottomland
hardwood forests of the Southern United
States. Wetlands Ecology and Management.
4: 223-233.

Kilgo, John C.; Labisky, Ronald F. 1997.
Influence of forage quality on home range
size 6f ‘whitetaled deer. Journd of Wildlife
Research. 2(1):25-29.

Kilgo, John C.; Sargent, Robert A.;
Chapman, Brian R.; Miller, Karl V. 1996.
Nest-site selection by hooded warblers in
bottomland hardwoods of South Carolina.
Wilson Bulletin. 108(1): 53-60.

Kilgo, John C.; Sargent, Robert A.;
Chapman, Brian R.; Miller, Karl V. 1998.
Effect of stand width and adjacent habitat on
breeding bird communities in bottomland
hardwoods. Journal of Wildlife Manhgement.
62(1):  72-83.

Kilgo, John C.; Sargent, Robert A.; Miller,
Karl V.; Chapman, Brian R. 1996. Nest sites
of Kentucky warblers in bottomland
hardwoods .of South Carolina Journd of Field
Ornithology. 67(2): 300-306.

Knowe, Steven A.; Foster, G. Sam; Rousseau,
Randall J.; Nance, Warren L. 1998. Height-
age and height-diameter relationships for
monocultures and mixtures of eastern
cottonwood clones. Forest, Ecology and
Management. 106: 115123.

Kolka, Randall K.; Nelson, Eric A.; Trettin,
Carl C. 1998. Interdisciplinary assessment of
wetland restoration in a highly degraded
system. In: Goal setting and success criteria
for coastal habitat restoration; 1998 January
131 5, Chaleston, SC. [Place of publication
unknown]: [Publisher unknown]: 9.
[Abstract].

Kolka, Randall K.; Trettin, C.C.; Coppock,
C.; [and others]. 1997. Vegetation
establishment monitoring of a bottomland
hardwood restoration in South Carolina - the
Pen Branch project. In: Society for ecological
restoration: 9th annual international
conference: SER: ecological restoration and *
regional conservation strategies: program and
abstracts; 1997 November 12-15; Ft.
Lauderdale, FL. [Place of publication
unknown]]: [Publisher unknown]: 82.
[Abstract].

Krauss, Ken W.; Chambers, Jim L.; Allen,
James A. [and others]. 1998. Intraspecific
variation in the root elongation of baldcypress
subjected to saline flooding. In: Waldrop,
Thomas A., ed. Proceedings of the ninth
biennial southern silvicultural research
conference; 1997 February 25-27; Clemson,
SC. Gen, Tech. Rep. SRS20. Asheville NC:
U.S. Department of Commerce, Forest
Service, Southern Research Station: 309.
[Abstract].
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Latimer, Shane D.; Devall, Margaret S;
Thomas, Charles; Ellgaard, Erik G.; Kumar;
satish D.; Thien, Leonard B. 1996.
3endrochronology and heavy metal
deposition in tree rings of baldcypress.
[ournal of Environmental Quality. 25(6): 1411-
1419.

Leary, Rolfe A.; Nimerfro, Kevin; Holdaway,
Margaret; Brand, Gary; Burk, Tom; [and
others]. 1997. Height growth modeling using
second order differential equations and the
importance  of initial height growth. Forest
Ecology and Management. 97: 165-1 72.

Leininger, Theodor D. 1998. Effects of
temperature and drought stress on
physiological processes associated with oak
decline. In: Mickler, Robert A.; Fox, Susan,
eds. The productivity and sustainability —of
southern forest ecosystems in a chanhging
environment. New York, NY: Springer-Verlag:
647-661. Chapter 35. Ecological Studies 128.

Leininger, Theodor D.; McCasland, Curtis S.
1998. Does paraquat cause stem Swellings in
first-year ~cottonwood saplings? In: Waldrop,
Thomas A., ed. Proceedings of the ninth
biennial  southern  silvicultural ~ research
conference: 1997 February 25-27; Clemson,
SC. Gen: Tech. Rep. SRS-20. Asheville, NC:
U.S. Department of Agriculture, Forest
Service, Southern Research Station: 44-48.

Leininger, Theodor D.; Wilson, A. Dan;’
Lester, Donald G. 1997. Hurricane Andrew
damage in relation to wood decay fungi and
insects in bottomland hardwoods of the
Atchafalaya  Basin,.Louisiana.  Journal of
Coasgal Research. 13(4). 1290- 293.

Lemly, A. Dennis. 1997. Environmental
hazard of selenium in the Animas La Plata
water  development.  project.  Ecotoxicology
and Environmental Safety. 37: 92-96.

Lemly, A. Dennis. 1997. Environmental
implications of excessive selenium: a review.
Biomedical and Environmental  Sciences. 10:
415-435,

Lemly, A. Dennis. 1997. Risk assessment as
an environmental management-  tool:

considerations ~ for  freshwater ~ wetlanss.. :
Environmental Management. 21(3): 343-358.

Lemly, A. Dennis; Richardson, Curtis J.
1997. Guidelines for risk assessment in
welands. Environmental Monitoring and
Assessment. . 47: 117-134.

nd Hardwoods, and Streams

Lester, D.G.; Wilson, A.D. 1997. Novel USDA
Forest Service pest-image software for the
rapid identification of southern hardwood
pests. In: APS meeting abstracts: Amerfcan
Phytopathological ~ Society — annual  meeting;
1997 August 9- 3; Rochester, NY.
Phytopathology. 87(6,Suppl): S 113. [Abstract].

Martinat, PJ.; Solomon, JD.; Leininger, T.D.
1997..Survivorship, development, and
fecundity of buck moth (Lepidoptera:
Saturniidae) on common tree species in the
Gulf Coast urban forest. Journal of
Entomological Science. 32(2):192-203.

McCasland, Curtis S.; Pezeshki, S. Reza;
Cooper, Robert J. 1998. Relationship

between flooding regime and increased
herbivory of Nuttall oak. In: Waldrop, Thomas
A., ed. Proceedings of the ninth biennial
southern  silvicultural ~ research  conference;
1997 February 25-27; Gen. Tech. Rep. SRS-
20. Asheville, NC: US. Department of
Agriculture,  Forest Service, Southern
Station: 304-308.

McElreath, Susan D.; Leininger, Ted'D.;
Tainter, Frank H. 1997. Development of a
field test for detection of wetwood in oak
trees. In: James, Bryson L. comp., ed,,
Proceedings of SNA research conference:
forty-second annual report. 1997, 1997 July
13-August 1; Atlanta, GA. [Marietta, GA]:
[Southern  Nursery  Association]:  482-485. Vol

42.  Cooperative with  Clemson  University,
lemson, SC,

Research

\

McKevlin, Martha R.; Hook, Donal D.;
Rozelle, Amy A. 1998. Adaptations of plants
to flooding and soil waterlogging. In: Messina,
Michael G.; Conner, William H., comps., eds.
Southern  Forested Wetlands:  Ecology and
Management. Boca Raton, FL: CRC Press LLC:
173-203.Chapter 8.

Meadow's, James S. 1998. Growth and
epicormic  branching of residual trees
following deferment cutting in red oak-
sweetgum stands. In:"'Waldrop, Thomas'A.,
ed. Proceedings of the ninth biennial
southern silvicultural research conference;
1997 February 25-27, Clemson, SC. Gen.
Tech. Rep. SRS-20. Asheville, NC: U.S.
Department of Agriculture, Forest Service,
Southern Research ~ Station: 148- 53.
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Meadows, James S.; Hodges, John D. 1997.
Silviculture of.southern bottomland
hardwoods: 25 years of change. In: Meyer,
Dan A., ed.. 25 years of hardwood silviculture;
a look back and a look ahead: Proceedings of
the twenty-fifth annual hardwood
sﬂnposium; 1997 May 7- 0; Cashiers, NC.
[Memphis, TN]: (L)National Hardwood Lumber
Assoclation]: 1-1

Meadows, James Steven; Goelz, J.C.G. 1998.
First-year growth and bole quality responses
to thinning in a red oak-sweetgum stand on a
minor streambottom site. In: Waldrop,
Thomas A., ed. Proceedings of the ninth
biennial southern silvicultural research
conference; 1997 February 25-27; Clemson,
SC. Gen. Tech. Rep. SRS20. Asheville, NC:
U.S. Department o'f Agriculture, Forest
Service; Southern Research Station: 188-1 93.

Meier, C.E.; Stanturf, JA. [1997]. '
Decomiposition and nutrient mineralization of
leaf litter from three tree species in
bottoniland and upland forests. In: Agronomy
abstracts: 1997 annual meeting of the
American Society of Agronomy, Crop Science
Society of America, Soil Science Society of .
America; 1997 October 26-31; Anaheim, CA.
[Place of publication unknown]: [Publisher
unknown]. [Abstract].

Michael, J.L.; Crisman, ThomasL.; Prenger,
Joseph; Fowlkes, Mark D. 1998. Movement
of herbicide and nutrients from flatwoods
sites into wetlands, and their impacts on
wetlands biota. In: NCASI forested wetlands
study: 1997 annual report; 1998 February 10;
?giri%sville, FL. [Gainesville, FL]: [NCASI]:

Nebeker, T. Evan; Leininger, Thebdor D.;
Meadows, lames S. 1998. Studying_the
effects of hardwood stand modification;
periodic Flooding, and fire on insect and
disease communities in the lower Mississippi
River ecosystem. In: Waldrop, Thomas A., ed.
Proceedings of the ninth biennial southern
silvicultural research conference; 1997
February
SRS-20. Asheville, NC: U.S. Department of
Agriculture, Forest Service, Southern Research
Station: 209-212.

Mickler, Ro

25-27; Clemson, SC. Gen. Tech. Rep.

Nelson, Eric A.; Kolka, Randall K.; Trettin,
Carl C. 1998. Interdisciplinary assessment
Framework for forested wetland restoration.
In: Society of wetland scientists: 19th annual
meeting; 1998 June 8-12: Anchorage, AK.
Alaska’s wetlands: from the tundra to the sea;
[Place of publication unknown]: [Publisher
unknown]: 117-118. [Abstract]..

Phillips, D.H.; Foss, J.E.; Stiles, C.A.; [and
others]. 1997. Sail survey of threeriparian
wetlands and tributaries of Bear Creek near
Oak Ridge, Tennessee. Res. Rep. 97-22.

Phillips, Ronald W.; Hughes, Joseph H.;
Buford, M.A.; Gardner, W.E.; White, EM ;
Williams, C.G. 1997. Atlantic white cedar in
North Carolina, USA; a brief history and
current regeneration efforts. In: [Laderman,

‘Aimlee D.], comp., €d. [Coastiey restricted

forest]. [New York, NY]: [Oxford University
Press|: 156-170.

Poteet, Micah L.; Thill, Ronald E.; Whiting,
R. Montague, Jr.; Rayburn, R: Lee. [ 1996].
Deer use of riparian zones and adjacent pine
plantations in Texas. In: Eversole, Arnold G:;
Wong, Kathi C.; Heligren, Eric [and others],
eds. Proceedings of the fiftieth annual
conference: Southeastern Association of Fish
and Wildlife Agencies; 1996 October 5-9; Hot
Springs, AR. [Place of publication unknown]:
[Southeastern Association of Fish and Wildlife
Agencies]; 50: 541-549.

Reams, Gregory A.; Van Deusen, Paul C.
1998. Detecting and predicting climatic
variation fer old-growth baldcypress. In:

ert ‘A.; Fox, Susan, eds. The
roductivity and sustainability of southern
orest ecosystems in a changing environment
New York, NY: Springe-Verlag: 701-716.
Chapter 38. Ecological Studies 128.

Rozelle, Amy A. 1997. Use of morphological
and physiological traits to assess seedling’
response to flooding stress of four wetland
tree species. Clemson University: M.S. Thesis.
48 p.

Scheungrab, DonnaB.; Lea, Russ. 1998. A
method to assess the quantity and
distribution of woody debris on a southern
bottomland hardwood forest, In: Society of
wetland scientists: 19th annual meeting:
Alaska's wetlands: from the tundra to the sea
1998 June 8-12; Anchorage, AK. [Place of
publicationiemlurawn]: [Publisher unknown].
100. {Abstract].
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Schweitzer, Callie Jo. 1998. Measuring
success .in bottomland hardwood forest

restoration. ASB  Bulletin. 45(2):
[Abstract 170;.

1301 31.

Schweitzer, Callie Jo.; Stanturf, John A.
1997. From okra to oak: reforestation of
abandoned-aﬁricultural fields in the Lower
Mississippi  Alluwvia Valey. In: Meyer, Dan A,
ed. 25 years of hardwood silviculture: a look
back and a look ahead: Proceedings of the
twenty-fifth annual hardwood symposium;
1997 May 7-10; Cashiers, NC. [Memphis, TN
[National Hardwood Lumber Association]:
131-138.

Shepard, James P.; Stanturf, John A.;
Wilkins, Tim; Portwood, Jeff; Scboenholtz,
Stephen. 1998. Large-scale study of
reforestation methods in Sharkey County,
Mississippi. In;  Proceedings: the delta:
connecting points of view for sustainable
natural resources; 1996 August 13-16;
Memphis, TN. Madison, MS: U.S. Department
of Agriculture, Natural Resources

Conversttion ~ Service, W'ildlife Habitat
Management Institute: 725-726.

Slack, wiltiam Todd. 1996. Fringing
floodplains and assemblage structure of fishes
in the DeSoto. University of Southern
Mississippi: Ph.D. Dissertation. 91 p.

Solomon, J.D.; Wilson, A.D.; Leininger, T.D.; _
Lester, D.G.; McCasland, C.S.; [and others]. ©

1997. Sugarberry dieback and mortdlity in
southern Louisiana: cause, impact, and
prognosis. Res. Pap. SRS9. Asheville, NC: US.
Department of Agriculture, Forest Service,
Southern Research Station: 16 p.

Stanturf, John. 1998. Bottomland hardwood
research center. Tree Talk. Jackson, MS.
Mississippi Forestry Association. 20(3): 17,
20, 21, 28; cover photo. [General interest
article] ‘

St&turf, John. 1998. Seedling shortage
looming: maybe attractive to entrepreneurs.
Delta Business Journal 1(3): [Not paged]:
[General interest article].

and Streams

Stanturf, John A. [1997}. Arewetolead or
follow? Edablishing a role for the forestry
community. In: Proceedings: 1997 Penn State
School of Forest Resources issues conference:
Forest sustainability: what's it all about?; 1997
March 26-27; University Park, PA. University
Pak, PA: Penn State University, College of
Agricultural Sciences, School of Forest
Resources: 113-121.

Stanturf, John A. 1998. New center to
research bottomland hardwoods. Delta
Wildlife. VI.(1):22-24. [Gene'al I nterest

article].

-Stanturf, John A.; Lockaby, B. Graeme;
Messina, Michael G.[1997]. Impacts of
harvesting natural stands on functions of
southern bottomland hardwood forest, U.S.A.
Topic 14. In: [Proceedings, XI World forestry
congress]; [1997 October 1 3-22]; [Antalya,
Turkey]. [Place of publication unknown]:
[Publisher unknown]. 199. Vol 3. [Abstract].

Stanturf, John A.; Meadows, J. Stephen; .
Cioelz, Jeffery C.; Hodges, John D. [1997].
Silviculture of bottomland hardwood forests.
In: [Proceedings, XI World forestry congress];
1997 October 13-22]; [Antalya, Turkey].
Place of publication unknown]: [Publisher
unknown]: 149. [Abstract].

Stanturf, John A.; Meier, Catvin E.; Gardiner,
Emile S,; Hamel, Paul B. [1997]. Quantitative
assessment of ecological processes and
wetland functions in bottomland hardwood
forests. Topic' 11 . In: [Proceedings, XI World
forestry congress]; [1997 October 13-221;
Antalya, Turkey]. [Place of publication
unknown]: [Publisher unknown]: 355.
[Abstract]. '

Stanturf, John A.; Schoenholtz, Stephen H.
1998. Soils and landforms. In: Messina,
Michael G.; Conner, William H., comps., eds.
Southern forested wetlands: ecology and
management. Boca Raton, FL: CRC Press LLC:
123-| 47, Chapter 6.

Stanturf, John A.; Schweitzer, Cailie Jo.
1998. Restoration goals, strategies, and
techniques: a critical view. In: Proceedings:
the delta: connecting points of view for
sustainable natural resources; 1996 August

‘| 13-1 6; Memphis, TN. Madison, MS. US.
Department of Agriculture, Natural Resources
Conservation Service, Wildlife Habitat
Management Institute: 735-737.
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Stanturf, John A.; Schweitzer, Callie Jo;
Gardiner, Emile S.; Shepard, James P.
[1997]. Restoration of forested wetlands on
marginal farmland: goals, strategies, and
techniques. In: [Proceedings, X1 World
Forestry congress]; [1997 October 13-22];
[Antalya, Turkey]. [Place of publication
unknown)]: [Publisher unknown]: 56.
[Abstract].

Stoeckel, Don M.; Miller-Goodman, M.S.
1998. Functional interactions within the soil
microbial community of aforested wetland.
In: ASLOESA: the land-water interface:
science for a sustainable biosphere, 1998 June
7-1 2, S Louis, MO. [Place of publication
unknown]: [Publisher unknown]: [American
Society of Limnology and Oceanography and
Ecological Society of America]:  A-90.
[Abstract].

Stoeckel, Donald M..; Miller-Goodman, Mary
S. 1998. Functional diversity and similarities
between soil bacterial communities in a
southeastern riparian wetland. In: Abstracts
of the 98th general meeting of the American
Society for Microbiology; 1998 May. 1.7-21;
Atlanta, GA. Washington, DC: American
‘society  for  Microbiology: 384. [Abgtract N-
110].

Stokes, Bryce J.; Rummer, Bob. [1997].
Innovative harvesting systems in bottomland
hardwoods. In: Proceedings of the twenty-fifth
annual hardwood symposium: 25 years of
hardwood silviculture: a look back and a look
ahead; 1997 May 7-10; Cashiers, NC.
[Memphis, TN]: [National Hardwood Lumber
Association]: 1ISSN0193-8495.99-102.

Thapliyal, R.C.; Connor, K.F. 1997. Effects of
accelerated ageing on viability, leachate
exudation, and fatty acid content of Dalbergia
sisso0 Roxb. seeds. Seed Science and
Technology. 25: 311-319.

Thien, Leonard B.; Kawano, Shoichi:
Latimer, Shane; Devall, Margaret S; Rosso,
Sam [and others]. 1995. Notes and
comments: Fluorescent Magnolia flowers.
Plant Species Biology., 10: 61-64.

ottomland Hardwoods, and Streams

Thill, Ronald E.; Tappe, Philip A.; Melchiors,
M. Anthony [and others]. [ 1998]. Avian
communities of streamside zones in the
Ouachita Mountains of Arkansas. In: Abstracts
of papers: riparian management of forests of
the Continental Eastern. U.S.; 1998 March 23-
25, Columbus, OH. [Place ‘of publication
unknown]: [Publisher unknown], [Poster 16].

Thill, Ronald E.; Tappe, Philip A.; Melchiors,
M. Anthony; Wigley, T. Bently. [1997].
Breeding bird communities of streamside
zones in the Ouachita Mountains, Arkansas.
In: Program and abstracts: the Wildlife
Society 4th annual conference; 1997
September 21-27; Snowmass Village, CO.
[Place of publication unknown]: [Publisher
inknown]: 188. [Abstract].

Trettin, Carl C.; Barker, Susan E. 1998.
Hydrologic processes of a Carolina bay in
association with hardwood fiber farms. In:

$Pociety of wetland scientists: 19th annual

meeting: Alaska’s wetlands: from the tundra
to the sea; [Place of publication unknown]:
[Publisher unknown]: 121. [Abstract].

U.S. Department of Agriculture, Forest
Service, Southern Research Station, the
Center for Forested Wetlands Research.
1998. Cooperator6 Meeting: project
summaries; 1998 Febtuary 26; Charleston,
SC. Available from: U.S. Department of
Agriculture,  Forest Service, Southern Research
Station, Center for Forested Wetlands, 2730
Savannah Highway, Charleston, SC 29414,

Vozz0, ].A.; Marko, M.; Patel, R.; Terrell, A.
1997. Relating anatomy and physiology of
germinated& glans nigra L. seeds. In:
Sambeek, ].W., Van ed. Knowledge for the
future of black walnut: Proceedings of the
fifth black walnut symposium; 1996 July 28-
31 ;-Springfield, MO. Gen. Tech. Rep. NC-1 91.
St. Paul, MN: U.S. Department of Agriculture,
Forest Service, North Central Forest
Experiment Station: 93-95.

Vozzo, John A. [n.d.] Comparative
morphological changes during ambient drying
of tropical and temperate recalcitrant seeds.
In: Yapa, Asoka C., ed. Proceedings:
international symposium on recent advances
in tropical tree seed technology and planting
stock production; 1995 June 12-1 4; Haad Yai,
Thailand. [Mauk-Lek], [Saraburi 18180,
Thailand]: [ASEAN Forest Tree Seed Centre]:
70-76. 1SBN: 0-662-24100-2.
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Wein, Gary R.; Sharitz, RebeccaR,;
McArthut, J. Vaun [and others]. 1997.
Ecological restoration of wetlands in the
southeastern coastal plain: technologies and
applications. In: Partners in environmental
technology: 3rd annual SERDP symposium;
1997 December 3-5; Washington, DC. [Place
of publication unknown]: [Publisher
unknown]: 67. [Abstract].

Wilson, A.D. 1997. Rust-red stringy white rot.
in: Hansen, Everett M.; Lewis; Katherine J.,
comps., eds. Compendium of conifer
diseases. St. Paul, MN: The American
Phytopathological Society: 25-26.

Wilson,. A.D.; Lester, D.G. 1997. Use of an
eleatronic-nose device for profiling headspace
volatile metabolites to rapidly identify
phytopathogenic microbes. In: APS meeting
abstracts: American Phytopatholpgical Society
annual meeting; 1997 August 9-1 3; Rochester,
NY. Phytopathology. 87(6,Suppl): 116.
[Abstract].

Xu, Zicai; Tainter, Frank. H.; Leininger, T.D.
1998. Evaluation of Physical and chemical
properties of bacterial wetwood in red oaks..
Bulletin of the South Carolina Academy of
Science. Vol LX: 119, [Absract].

Zollner, Patrick A.; Smith, Winston P;;
Brennan, Leon'ard. A. 1996. Characteristics
and adaptive significance of latrines of
swamp rabbits (Sylvilagus aquaticus). Journal
of Mammalogy. 77(4): 1049-1058.
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Ahn, Soeun. 1997. Economic analysis of the
potential impacts of climate change on trout
fishing in the Southern Appalachian
Mountains. North Carolina State University:
Ph.D. Dissertation. 137 p.

Aquila, Yolanda. 1997. Effects of growing-
season and dormant-season controlled
burning on small mammal populations at Fort
Benning Military Reservation, Georgia. The
University of Georgia: M.S. Thesis. 46 p.

Araman, Philip A.; Bush, Robert |,; Reddy,
Vijay S [ 1997]. Potentid materid  sources for’
board products: used pallets and wastewood
a landfills. In: 31 st internationad particle
board/composite materials symposium
proceedings; 1997 April 8-10; Pullman, WA.
Pullman, WA: Washington State University:
189 95.

Aruna, P.B.; Laarman, Jan G.; Araman, Phil;
Coulter, Edward; Cubbage, Frederick. 1997.
Used pallets as a source of pellet fuel: current’

industry status. Forest Products Journal. 47(9):

51-56.

Bannwart, Diane Lee. 1998.
Symptomatology associated with and
pathogenicities of stain fungi isolated from
roots of longleaf pine. Universty of Georgia.
M.S. Thess. g70 p.

Bond, B.H.; Kling, D.E.; Araman, P.A.
[1998]. Characterization of defects in lumber
using color, shape, and density information.
In. Arabnia, Hamid k., Zhu, Donping (Danidl),
eds. Fusion ‘98: Proceedings of the
international conference on multisource-
multisenor information fusion; 1998 July 6-9;
Las Vegas, NV. [San Francisco, CA]: CSREA
Press. 581-587. Val. II.

Britton, Kerry 0.; Berrang, Paul C.; Mavity,
Erika 1998. Soil effects mediate interaction
of dogwood anthracnose and acidic
precipitation. In: Mickler, Robert A.; Fox,
Susan, eds. The productivity and
sustainability of southern forest ecosystems in
a changing environment. New York, NY:
Springer: 635646. Chapter 34. Ecological
Studies 128.

Brose, Patrick H.; Van Lear, David H. 1997.
Effects of seasonal prescribed fires on density
of hardwood advanced regeneration in oak-
dominated shelterwood stands. In: Meyer,
Dan A., ed. Proceedings of the twenty-fifth
annual hardwood symposium; 25 years of
hardwood silviculture: a look back and a look
ahead; 1997 May 7-10; Cashiers, NC.
[Memphis, TN]: [National Hardwood Lumber
Association]:  139-1  46.

Brose, Patrick H.; Van Lear, David H. 1998.
Responses of hardwood advance regeneration
to seasonal prescribed fires in oak-dominated
shelterwood stands. Canadian Journal of
Forest Research. 28: 331-339.

Brose, Patrick; Van Lear; David; Keyser,
Patrick,, 1998. ‘A shelterwood-burn technique
for regenerating productive upland oak sites
in the Piedmont region. In: 1997 SAF national
convention; 1997 October 4-8; Memphis, TN.
Bethesda, MD: Society of American Foresters:
393-3%4.

Bruce, Richard C. 1994. Life history
perspective of adaptive radiation in
desmognathine salamanders. Copeia. 4:
783-790.

Bush, Robert; Araman, Philip. 1997.
Recycling growth reducing pallet industry’s
need for new wood. Pallet Enterprise. 61-66,

Bush, Robert; Araman, Philip. 1997. use of
new wood material for pallets, containers is
stagnant to declining. Pallet Enterprise. 34-38.

Bush, Robert J.; Araman, Philip A. 1998.
Changes and trends in the pallet industry: the,
use of new wood materials Hardwood Market
Report. LXXVI(9):11-13, [General interest
article].

Bush, Robert J.; Araman, Philip A. 1998.
Changes and trends in the pallet industry:
recovery and recycling: Hardwood Market
Report. LXXVI(10):13-15. [General interest
article].

Bush, Robert J.; Araman, Philip A. 1998.
Changes and trends in the pallet industry:
alternative materials and industry structure:
Hardwood Market Report. LXXVI(11); 11-] 4.
[General interest article].
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Bush, Robert J.; Araman, Philip A.; Reddy,
Vijay S.[1997]. Pallet recycling and materials
substitution: how will hardwood markets be
affected? In: Wiedenbeck, Jan, tech. ed.
Eastern hardwoods: resources, technologies,
and markets; 1997 April 21-23; Camp Hill,
PA. [Madison, WI]: Foret Products Society:
67-73.

Bush, Robert J.; Reddy, Vijay S.;
Bumgardner, Matthew S.; [and others].
1997. Recycling in the U.S. palet industry:
1995. Study report. 19 p. Available from:
Virginia Tech. Center for Forest Products

Marketing, Dept. of Wood Science and Forest.

Products,.School of Forest & Wildlife
Resources, 1650 Ramble Road, Blacksburg,
VA 24061-0503.

Carter, E.A.; McDonald, T.P. 1997. Soil
strength response of a forested typic
rhodudult to machine traffic. In: Agronomy
abstracts: 1997 annual meeting of the.
American Society of Agronomy, Crop Science
Society of America, and Soil Science Society
of America; 1997 October 2631; Anaheim,
CA. [Place of publication unknown]:
[Publisher unknown]: 291. [Abstract].

Clark, James S.; Fastie, Chris; Hurtt, George;
Jackson, Stephen T.; Johnson, Carter [and
others]. 1998. Reid’ s paradox of rapid plant
migration: dispersal theory and interpretation
of paleoecological records. Bioscience.. 48(1):
13-24.

Clark, James S; Ji, Yuan. 1995. Fecundity
and dispersal in plant populations:
implications for structure and diversity. The
American Naturalist. 146(1): 72-111.

Conner-s, Richard W.; Kline, D. Earl;
Araman, Philip A.; Drayer, Thomas H. 1997.
The future system for roughmill optimization.
FDM Furniture Design & Manufacturing.
124-127.

D’Angelo, Donna J.; Gregory, Stanley V.,
Ashkenas, Linda R.; Meyer, Judy L. 1997.
Physicd and biologicd linkages within a
stream geomorphic hierarchy: a modeling
approach. Journal of the North American
Benthological Society. 16(3): 480-502.

Davis, Jonathan Paul. 1998. Fine root
dynamics along? an’elevational gradient in the
Southern Appalachian Mountains, USA.
University of Georgia: M.S: Thesis. 83 p.

e R

Dolloff, C. Andrew; Underwood, Martin, K.
[1997]. Habitat, water chemistry, and fish
populations in Five Shenandoah National Park
watersheds. In: Gresswell, Robert E.; Dwyer,
Pat; Hamre, R.H.,tech. eds. Wild trout VI:
putting the native back in wild trout; a
symposium; 1997 August 17-20; Bozeman,
MT. [Bozeman, MTl]: [Wild Trout VI
Committeg]: 143 47.

Drayer, Thomas Hudson. 1997. A design
methodology for creating programmable
logic-based real-time image processing
hardware. Virginia Polytechnic Institute and
State  University: MS. Thesis. 244 p.

‘Dubois, Mark R.; Stockman, Jeffery L .;
Golden, Michael S.[1997]. Silvicultural
assessment of alternative harvesting
treatments in north Alabama upland
hardwood Forests. In: Proceedings of the
twenty-fifth annual hardwoods symposium:
25 years of hardwood silviculture: a look back
and a look ahead; 1997 May 7-10; Cashiers,
NC. [Memphis, TN]: [National Hardwood
Lumber Association]: ISSN 01938495.
113-122.

Ensign, William E.; Leftwich, Kevin N.;
Angermeier, Paul L.; Dolloff, C. Andrew.
1997. Factors influencing stream Fish
recovery Following .a large-scale disturbance.
Transactions of the American Fisheries
Society. 126: 895-907.

‘Fischer, J.B.; Michael, J.L. 1997. Use of ELIS?
immunoassay kits as a complement to HPLC
analysis of imazapyr and triclopyr in water
samples from forest watersheds. Bulletin ‘of
Environmental Contamination and Toxicology
59: 611-618.

Flebbe, PatriciaA. [1997]. Global climate
change and fragmentation of native brook
trout distribution in the southern Appalachian
Mountains. In: Gresswell,-Robert E.; Dwyer,
Pat; Hamre, R.H., tech. eds. Wild trout VI:
putting the native back in wild trout; a
symposium; 1997 August 17-20; Bozeman,
MT. [Bozeman, MT]: [Wild Trout VI
Committeg]: 117-1 21.

Flebbe, Patricia A. 1997. Wild trout
distribution and fragmentation under global
change in the southern Appalachians. Bulletin
of the Ecologicd Society of America 78( + ,
Supp.): 88. [Abstract].
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Franklin, Carlyle; Lloyd, Tom. 1998.
Mechanized precommercial strip thinning of
loblolly pine in North Carolina. In: Waldrop,
Thomas A., ed. Proceedings of the ninth
biennial southern silvicultural research
conference; 1997 February 25-27; Clemson,
SC. Asheville NC: U.S. Department of
Agriculture, Forest Service, Southern Research
Station: 205-208.

‘Franzreb, Kathleen E.; Rosenberg, Kenneth
V. 1997. Are forest songbirds declining?
Status assessment From the Southern
Appalachians and northeastern Forests, In:
Wadsworth, Kelly G., ed. Transactions of the
sixty-second North American wildlife and
natural resources conference: finding
common ground in uncommon times; 1997
March 14-18; Washington, DC. Washington,
DC: Wildlife Management Institute: 264-279.

Freeman, Mary C.; Grossman, Gary D. 1992,
A Fidd test For competitive interactions
grggng foraging stream fishes. Copeia. 3: 898-

Freeman, Mary C.; Grossman, Gary D. 1992.
Group Foraging by a stream minnow: shoals
%gggregations? Animal Behaviour. 44: 393.

Freeman, Mary C.; Grossman, Gary D. 1993.
Effects of habitat availability on dispersion of
a stream cyprinid. Environmental Biology of
Fishes. 37:121-130.

Greenberg, Cathryn H.; McLeod, Donald E.;
Loftis, David L. 1997. An old-growth
definition For western and mixed mesophytic
Forets Gen. Tech. Rep. SRS-16. Asheville NC:
U.S. Department of Agriculture, Forest
Service, Southern Research Station: 14 p.

Greenberg, Cathryn H.; McNab, Henry.
1997. Forest disturbance in hurricane-related
down-bursts in the Southern Appalachian
Mountains of North Carolina. ASB Bulletin.
44(2): 122. [Abstract].

Greenberg, Cathryn H.; McNab, William H.
1998, Forest disturbance in hurricane-related
downbursts in the Appalachian Mountains of
North Carolina. Forest Ecology and
Management. 104: 179-1 91,

Grossman, Gary D.; Ratajczak, Robert E., Jr.;
Crawford, Maurice K. 1995. Do rock bass
(Ambloplites rupestris) induce microhabitat
shifts in mottled sculpin (Cottus bairdi)?
Copeia. 2; 343-353.

Gupta, Nand K.; Schmoldt, Daniel L.;
Isaacson, Bruce. 1998. Rationale and
application of tangential scanning to industrial
inspection of hardwood logs. In: Arabnia,
Hamid R.; Zhu, Dongping (Daniel), eds.
Fusion ‘98: Proceedings of the international
conference on multisource-multisensoi
information fusion; 1998 July 6-9; Las Vegss,
NV, [i/an Francisco, CA]: CSREA Press. 528-
535. Vol. I1.

Haag, Wendell R.; Warren, Melvin L., Jr.
1997. Host fishes and reproductive biology of
6 Freshwater mussel species from the Mobile
Basin, USA. Journal of the North American
Benthological Society. 16(3): 576-585.

Hall, Robert O., Jr.; Peterson, Bruce J.;
Meyer, Judy L. 1998. Testing a nitrogen-
cycling model of a Forest stream by using a
nitrogen-l 5 tracer addition. Ecosystems. 1.
283-298.

Harper, Craig Andrew. 1998. Analysis of wild
turkey brood habitat within the Southern
Appalachians. Clemson University: Ph.D.
DissertatLon. 166 p.

Hildebrand, Robert H.; Lemly, A. Dennis;
Dolloff, C. Andrew; Harpster, Kelly L. 1998.
Design considerations For large woody debris
placement in stream enhancement projects.
North American Journal of Fisheries
Management. 18: -161-1 67.

"Holmes, Thomas; Sohngen, Brent;

Pendleton, Linwood; Mendelsohn, Robert.
1997. Economic value of ecosystem attributes
in the Southern Appalachian highlands. In:
Cordel, H. Ken, ed; Cedwel, Lindg Mou,
Shela, comps. Integrating social science and
ecosystem management: a national
challenge: Proceedings of the conference on
integrating social science and ecosystem
management; 1995 December 12-1 4; Helen,
GA. Gen. Tech. Rep. SRS-17. Asheville, NC:
U.S. Department of agriculture, Forest
Service, Southern Research Station: 187-1 90.

Hu, S.; Coleman, D.C.; Carrall, CR;
Hendrix, P.F.; Beare, M.H. 1997. Labile soil.
carbon pools in subtropical forest and
agricultural ecosystems as influenced by
management practices and vegetation types.
Agriculture, Ecosystems and Environment.
65: 69-78.
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Hutchens, John J., Jr."; Benfield, Ernest E;
Webster, Jackson R. 1997. Diet and growth
of a leaf-shredding caddisfly in Southern
Appalachian streams of contrasting
disturbance history. Hydrobiologia. 346:
193-201.

Jenkins, Dylan H.; Sullivan, Jay; Nicholas,
Niki S.; Amacher, Gregory; Reaves, Dixie
Watts. 1998. Sensitivity of protection value to
forest condition in the Southern Appalachian
spruce-fir forest. In: Mickler, Robert A.; Fox,
Susan, eds. The productivity and
sustainability of southern forest ecosystems in
a changing environment. New York, NY:
Springer-Verlag: 837-853. Chapter 46.
Ecological Studies 128.

Johnston, John M.; Crossley, D.A., Jr. 1996.
The significance of coarse woody debris for
the diversity of soil mites. In: McMinn, James
W.; Croddey, DA, J., eds. Biodiversity and
coarse woody debris in southern forests:
Proceedings of the workshop on coarse
woody debris in southern forests: effects’ of
biodiversity; 1993 October [8-20: Athens, GA.
Gen. Tech. Rep. SE-94. Asheville NC:. US.
Department of Agriculture, Forest Service,
Southern Research Station: 82-87.

Jodlin, J. Devereux; Wolfe, Mark H.; Garten,
Charles T. 1998. Effects of soil warming on
organic matter decomposition and soil-
nitrogen cycling in a high elevation red spruce
sand. In: Mickler, Robet A, Fox, Susan, eds
The productivity and sustainability of
southern forest ecosystems in a. changing
environment, New York, NY: Springer-Verlag:
557-569. Chapter 30. Ecological Studies 128.

Kline, D. Earl; Conners, Richard W.;
Araman, PhilipA. [ 1997]. Scanning
hardwood lumber for processing and
grading-what to do now and why. In: SCAN/
PRO: T7th international conference on
scanning technology & process optimization
for the wood products industry; 1997

November 12 4; Charlotte, NC. [San,
Francisco, CA]: [Miller Freeman]: 49-59.

Kline, D. Earl; Widoyoko, Agus;
Wiedenbeck, Janice K.; Araman, Philip A.
1998. Performance of color camera machine
vision in automated furniture rough mill
systems, Forest Products Journal. 48(3):
38-45.

Knoepp, J.D.; Vose, JM. [1 997]. Quantative
comparison of in situ CO, flux methods. In:
Agronomy abstracts: 1997 annual meetings
of the American Society of Agronomy, Crop
Science of America, Soil Science Society of
America; 1997 October 26-31; Anaheim, CA:
[Place of publication unknown]. [Publisher
unknown]. 294. [Abstract].

Knoepp, Jennifer D.; Swank, Wayne T.
1997. Forest management effects on surface
soil carbon and nitrogen. Soil Science Society
of America Journal. 61(3): 928-935.

Knoepp, Jennifer D.; Swank, WayneT,
1997. Long-term effects of commercia
sawlog harvest on soil cation concentrations.
Forest Ecology and Management. 93: 1-7.

Knoepp, Jennifer; Swank, Wayne;
Ackermann, Todd; Gardiner, Ned. 1998.
Coarse woody debris across an elevation and
vegetation gradient in the Southern '
Appalachian Mountains. 1998 Coweeta LTER
annual meeting. 1998 June 15-16. Athens,
GA. [Poster].

Lee, Karen J.1997. Economics in ecosystem
management: do we know what the public
wants? In: Cordell, H. Ken, ed.; Caldwell,
Linda; Mou, Shela, comps. Integrating social
science and ecosystem management: a
national challenge: Proceedings of the
conference on integrating; social sciences and
ecosystem management; 1995 December 12-
14; Helen, GA. Gen. Tech. Rep. SRS17.
Asheville, NC: U.S. Department of Agriculture,
Forest Service, Southern Research Station:
191-194

Lemly, A. Dennis., 1997. Ecosystem recovery
following selenium contamination in a
freshwater reservoir. Ecotoxicology and
Environmental Safety. 36: 275-281.

Lemly, A. Dennis. 1997. Fate and effects of
excessive selenium in the environment:
linkages between fish, wildlife, and humans.
Technical assistance report to the Chinese
Academy of Preventive Medicine, Beijing,
China. 40 p. Available from U.S. Department
of Agriculture, Forest Service, Southern
Research Station, Department of Fisheries
and Wildlife Sciences, Room 140, Cheatham
Hal, Blacksburg, VA 24601-0321.
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Lemly, A. Dennis. 1997. Roles of season in
aquatic hazard assessment. Environmental
Monitoring and Assessment. 45: 89-98.

Lemly, A. Dennis. 1997. .A teratogenic
deformity index for evaluation impacts of
selenium on fish populations. Ecotoxicology
and Environmental Safey. 37: 259-266.

Lemly, A. Dennis. 1998. Aquatic cycling of
selenium and its relevance to water quality
criteria. Technical assistance report to U.S.
Environmental Protection Agency, Office of
Water, Health and Ecological Criteria Division,
Washington, DC. 17 p. Available from: U.S.
Department of Agriculture, Forest Service,
Southern Research Station, Department of
Fisheries and Wildlife Sciences, Room 140,
Cheatham Hal, Blacksburg, VA 24061-0321.

Lemly, A. Dennis. 1998. A functional
assessment of wetland ecosystem response to
highways: macroinvertebrate studies for
1997. Technical assi stance report to Duke
University Wetland Cénter, Nicholas School of
the Environ’ment, Durham, NC. 18 p.
Available from: US: Department of
Agriculture, Forest Service, Southern Research
Station, Department of Fisheries and Wildlife
Sciences, Room 140, Cheatham Hall,
Blacksburg, VA 24061-0321.

Lloyd, ET.; Waldrop, T.A.1998. Low cost
forest operation systems for mixed species
management. In: Waldrop, Thomas A., ed.
Proceedings of the ninth biennial silvicultural
research conference; 1997 February 25-27;
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Turrill, Nicole L. 1998. Using prescribed fire
to regenerate Pinus echinata, P.pungens, and
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Tennessee: Ph.D. Dissertation. 148 p.

Caring for the Land and Serving People




USDA FOREST SERVICE SOUTHERN RESEARCH STATION

FiscAL Year 1998

Our Most Irhportant Product: Knowledge

Twery, Mark J.; Stout, Susan L .; Loft& David
L. 1998. Using desired’ future conditions to
integrate multiple’resource prescriptions: the
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Gen. Tech. Rep. SRS-18. Asheville NC: US.
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publication unknown]: [Publisher unknown]:
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Responses of benthic macroinvertebrates in
small intermittent streams to silvicultural
practices. Hydrobiologia. 347: 119-| 25.

Hargis, April E. 1995. A comparative study of
the flora, fauna, and water quality of springs
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1998. Incorporating socio-economic
information In national forest plan evaluation:
In: Proceedings of the 1997 Society of
American Foresters national convention:
meeting in the middle; 1997 October 4-8;
Memphis, TN. Bethesda, MD: Society of
American Foresters; [SAF-98-02]: 242-254.

" caulfield, JP; Zinkhan, EC. [1998].

Timberland  dlocation’ in  indtitutional
portfolios: short- and long-term persistence.
In: Kluender, Richard A, ed. Vauing
nontimber forest resources: timber primacy is
pass : the proceedings of the 1997 southern
forest economics workers meeting; 1997
March 19-21; Little Rock, AR. [Monticello,
AR]: [University of Arkansas a  Monticello):
128-132.
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Caulfield, Jon P.[1998]. The evolution of
institutional  timberland  investment  strategy.
In: Kluender, Richard A., ed. Valuing
nontimber forest resources: timber primacy s
pass : the proceedings of the 1997 southern
forest economics workers meeting; 1997
March 19-21; Little Rock, AR. [Monticello,
AR]: [University of Arkansas at Monticello]:
123-127.

Clark, Mark M.; Meller, Russell D.;
McDonald, Timothy P. 1998. A three-stage
heuristic for harvest scheduling at the tactical
level. Tech, Rep. 98-03. 21 p. Available from:
Department  of Industrial and Systems
Engineering, Auburn  University, 207 Dunstan
Hall, Auburn, AL 36849-5346.

Clark, Mark M.; Meller, Russell D.;
McDonald, Timothy P.; Ting, Chao Chi.
1997. A new harvest operation cost model.
Tech. Rep. 97-01. Department of Industrial
and Systems  Engineering, Auburn  University,
Auburn, AL. 22 p.

Clark, Mark Moates. 1998. The farest

v

harvesting  problem: integrating operational
and tactical planning.  Auburn  University:

Ph.D. Dissertation. ‘278 p.

Cooter, Ellen J. 1998. General circulation

model scenarios for the Southern United
States, In: Mickler, Robert Ae; Fox, Susan, eds.
The productivity and sustainability —of
southern forest ecosystems in a changing
environment. New York, NY: Springer-Verlag:
15-54. Chapter 2. Ecological Studies 128.

Cropper, Wendell P., Jr. 1998. Modeling the
potential sensitivity of slash pine stem growth
to increasing temperature and carbon dioxide.
In: Mickler, Robert A.; Fox, Susan, eds., The
productivity and  sustainability —of  southern
forest ecosystems in a changing environment.
New York; NY: Springer-Verlag: 353-366.
Chapter 20. Ecological Studies 128.

Dailey, R. Gordon, Jr.; Norton, BryanG.
1998. Integrating local and global objectives
in forest management: a value-based,
multiscalar  approach. In: Mickler, Robert A.;
Fox, Susan, eds. The productivity and

sustainability of southern forest ecosystems in |
a changing environment. New York, NY!
Springer-Verlag:  823-836.  Chapter ~ 45.
Ecological ~Studies 128..

‘a changing environment.

de Steiguer, Joseph E.; McNulty, Steven G.

1998. An integrated assessment of climate
change on timber markets of the Southern
United States. In: Mickler, Robert A.; Fox,
Susan, eds. The productivity and
sustainability of southern forest ecosystems in
New York, NY:
Springer-Verlag: _ 809-821. Chapter 44.
Ecological Studie$ 128.

Devall, Margaret S; Parresol, Bernard R.

1998. Effects of global climate change on
biodiversity in forests of the Southern United
States. In: Mickler, Robert A.; Fox, Susan, eds.
The productivity & sustainability of southern
forest ecosystems in a changing environment,
New York, NY? Springer-Verlag: 663-681.
Chapter  36.

Granskog, James E. 1997. An analysis of the
Export Trading Company Act of 1982 and
U.S. wood product exports: In: Schmithusen,
Franz, Siegel, Wiliam C., comps.; eds.
Developments in  forest and environmental
law influencing natural resource  management
and forestry practices in the United States and
Canada: Vienna, Austria: IUFRO  Secretariat:
87-92. »

Gunter, James T.; Hodges, Donald G.;
Regens, James L. 1998. Assessing present
biological ~information for valuating the
economic impacts of climate change on
softwood sturmpage supply in the South. In:
Mickler, Robert A.; Fox, Susan, eds. The
productivity and  sustainability —of  southern
forest ecosystems in a changing environment.
New York, NY: Springer-Verlag: 795808. I

Chapter 43. Ecological Studies 128.
€

Heilman, Warren E.; Potter, Brian E.; Zerbe,
John 1. 1998. Regional climate change in the
Southern  United  States: the implications for
wildfire occurrence. In:  Mickler, Robert A.;
Fox, Susan, eds. The productivity and

sustainability of southern forest ecosystems in
a changing environment. New York, NY:
Springer-Verlag:  683-699.  Chapter ~ 37.
Ecological Studies, 128.

Hutto, Curtis J. 1998. Landscape ecosystem
classification of the Chauga Ridges region of
South  Carolina.  Clemson  University:  Ph.D.
Dissertation. 197 p.
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Hutto, Curtis J.; Shelburne, Victor B.; Jones,
Steven M. 1998. Preliminary ecological land
classfication of the Chauga Ridges. region of
South Carolina. In: Waldrop, Thomas A., ed.
Proceedings of the ninth biennial southern
silvicultural research conference; 1997
February 25-27; Clemson, SC. Asheville, NC:
U.S. Department of 'Agriculture, Forest
Service, Southern Research Station: 74-78.

Ives, Anthony R.; Turner, Monica G.;
Pearson, Scott M. 1998. Local explanations
of landscape patterns: can analytical
approaches approximate simulation models
of spatial processes? Ecosystems. 1: 35-51.

Joslin, J. Devereux; Johnson, Dak W. 1998.
Effects of Soil warming,.atmospheric
deposition, and elevated carbon dioxide on
forest soils in Southeastern United States.
Mickler, Robert A, Fox, Susn, comps., eds.
The productivity and sustainability of
southern forest ecosystems in a changing
environment. New York, NY: Springer-Verlag.
571-587. Chapter 31. Ecological Studies 128.

Kilgo, John C.; Sargent, Robert A.; Miller,
Karl V.; Chapman, Brian R. 1997. Landscape
influences on breeding bird communities in
hardwood fragments in South Carolina.
Wildlife Society Bulletin. 25(4): 878-885.

Li, Habin [Harbin]; Mou, Pu. 1998. Modeling
habitat attributes at multiple scales for
landscape habitat assessment. In: Abstracts:
ecological exchanges between major
ecosystems: Ecological Society of America
1998: 83rd annual meeting; 1998 August 2-6;
Baltimore, MD. [Place of publication
unknown]. [Publisher unknown]: 188.
[Abstract].

Loeb, Susan C.; Lennartz, Michael R.; Szaro,
Robert C. 1998. Therole of fish. wildlife and
plant research in ecosystem manhagement.

Landscape and Urban Planning. 40: 131-139,

Luxmore, Robert J.; Pearson, Scott M.;
Tharp, M. Lynn; McLaughlin, Samuel B.
1998. Scaling up physiological responses of
loblolly pine to ambient oZone exposure
under natural. weather variations. In: Mickler,
Robert, A.; Fox, Susan, eds. The productivity
and sustainability of southern forest
ecosystems in a changing environment. New
York, NY: Springer-Verlag: 407-428. Chapter
23. Ecologicd Studies 128.

Major, J.E.; Tohnsen, K.H. [1997].
Physiological response of mature-red spruce,
black spruce and hybrid trees to
environmental parameters. In: Frontiers of
Forest biology: 1998 joint meeting of the
North American forest biology workshop
(NAFB) and western forest genetics
association (WFGA): program and abstracts;
1998 June 21-26; Victoria, British Columbia,
Canada. [Place of publication unknown]:
[Publisher unknown]. [Not paged]. [Abstract
ID: 711.

McDill, Marc E.; Tucker, Denis. [1998].
Projecting the industrial and nonindustrial
timber resources of Louisiana with STRIPS.
In: Kluender, Richard A., ed. Valuing
nontimber forest resources: timber primacy is
pass : the proceedings of the 1997 southern
forest economics workers meeting; 1997
March 19-21; Little Rock, AR. [Monticelo,
AR{ [University of Arkansas a Monticello]:
114-119.

McLaughlin, Samuel B.; Downing, Daryl J.
1998. Dynamic responses of mature forest
trees to changes in physical and chemical
cimae. In: Mickler, Robert A Fox, Susan,
eds. The productivity and sustainability of
southern forest ecosystems in a changing
environment. New York, NY: Springer-Verlag:
207-230. Chapter 12. Ecological Studies 128.

McNulty, Steven G.; Lorio, Peter L., Jr.;
Ayres, Matthew P.; Reeve, John D. 1998.
Predictions of southern pine beetle
populations using a forest ecosystem model.
In: Mickler, Robert-A,; Fox, Susan, eds The
roductivity and sustainability of southern
orest ecosystems in a changing environment.
New York, NY: Springe-Verlag: 617-634.
Chapter 33. Ecological Studies 128.

McNulty, Steven G.; Vose, James M.; Swank,
Wayne T. 1998. Predictions and projections
of pine productivity and hydrology in

response to climate change across the

Southern  United States.  In: Mickler, Robet A
Fox, Susan: eds. The productivity and
sustainability of southern forest ecosystems in
a changing environment. New York, NY:
Springer-Verlag: 391-405. Chapter 22,
Ecological Studies 128. .
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Mehmood, Sayeed R.; Zhang, Daowei.
[51993]_ Factors influencing the enactment of
tate property rights laws. In: Kluender,
Richard A., ed. Valuing non-timber forest
resources: timber primacy is pass : the
proceedings of the 1997 southern forest
economics workers meeting; 1997 March
19-21; Little Rock, AR. [Monticello, AR]:
[Universty- of Arkansas a Monticello]:
183-188.

Mickler, Robert A.- 1998. Southern forest
ecosystems in a changing chemical and
physical environment. In: Mickier, Robert A.;
Fox, Susan, eds. The productivity and
sustainability of southern forest ecosystems
in a changing environment. New York, NY:
Springer-V&lag: 3-14. Chapter 11,

Moulton, Robert J.; Kelly, JohnE 1997. The
physical risks of reforestation as a strategy to
offset global climate change. In: Sedjo, Roger
A, Sampson, R. Neil; Wisniewski, Jog,
comps., eds. Economics of carbon
sequestration in forestry. {Boca Raton, FL]:
Lewis Publishers: $245-S257.

Munn, lan A.; Evans, David L. 1998, The
southern commercial timberland bases:
changes and projections. In: Proceedings of.
the first international conference: geospatial
information in agriculture and forestry: '
decision support, technology, and
applications; 1998 June 1-3; Lake Buena Vista,
FL. [Ann Arbor, MI]: [ERIM International,
Inc]: 81-88. Val.1.

Murray, Brian C., Wear, David N. 1998.
Federal timber restrictions and interregional
arbitrage in U.S. lumber. Land Economics.
74(1): 76-91.

Pan, Yude; Melillo, Jerry M.; McGuire, A.
David; Kicklighter, David W.; Pitelka, Louis
F. [and others]. 1998. Modeled responses of
terrestrial ecosystems to elevated
atmospheric C02: a comparison of
simulations by the biogeochemistry models
of the Vegetation/Ecosystem Modeling and
Analysis Project (VEMAP). Oecologia. 114
389-404. Provided funding, programmatic
support, and direction.

Parks, Peter J.; Hall, David 0.; Kristrom,
Bengt; Masera, Omar R.; Moulton, Raobert J.
[and others]. 1997. An economic approach
to planting trees for carbon storage. In: Sedjo,
Roger A., Sampson, R. Nel; Wisniewski, Joe,
comps., eds. Economics of carbon
sequestration in forestry. [Boca Raton, FL]:
Lewis Publishers: SS21.

Paustian, Steven; Perkinson, Doug;
Holcomb, Jack [and others]. 1997. Aguatic
ecosystem characterization and analysis. Fina
report to Interregional Ecosystem

Management Coordinating Group. Available
from: U.S. Department of Agriculture, Forest
Service, Interregional Ecosystem Managemen:
Coordinating Group, 201 14th St., SW
Auditors 35, Washington, DC 20250. Final
report on special assignment. .

Pearson, Scott M; Gardner, ‘Robert H. [ 1997]
Neutrd models: useful tools ‘for understanding
landscape patterns. In: Bissonette, John A.,
ed. Wildlife'and landscape ecology: effects of
pattern and scale. New York, NY: Springer:
215-230.

Peles, John D.; Barrett, Gary. [1996]. The use
of experimental landscapes in mammalian
ecology. In: International association for
landscape ecology: 11 th annual landscape
ecology symposium: integrating of cultural
ecosystems across landscapes: application of
the science; 1996 March 26-30; Galveston,
TX. [Place of publication unknown]:
[Publisher unknown]: 80. [Abstract].

Peles, John D.; Bowne, David R.; Barrett,
Gary W. [1996]. Effects of landscape spatial
structure on movement patterns of Sigmodon
hispidus. In; -American Society of
Mammologist: 76th annual meeting: Abstract:
1996; Grand Forks, ND. [Dates of meeting
unknown]: [Place of publication unknown]:
[Publisher unknown]: [Not paged]. [Abstract
205].

Petitgout, * Sherman Paul. 1997. Landscape
ecosystem classification of the lower terraces
within the coastal flatwoods region of South
Cadlina.  Clemson University: M.S.  Thesis.
103 p.
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Prestemon, Jeffrey P. 1998. Estimating tree

natural
73-86.

grades for Southern  Appalachian
forest stands. Forest Science. 44(1):

Prestemon, Jeffrey P.[19983. The effects of
NAFTA and an FTAA on U.S. exports of
hardwood forest products, in: Meyer, Dan A,
ed. Proceedings of the twenty-sixth annual
hardwood symposium: technology market
information for the next millennium; 1998
May 6-9; Cashiers, NC. [Memphis, TNJ:
[National Hardwood Lumber Association]: 35-
44. 1SSN 0193-8495.

Prestemon, Jeffrey P.; Buongiorno,, Joseph.
1997. Comparative advantage in U.S.
interstate  forest products trade. Journal of
Forest Economics. 3(3): 207-228.

Prestemon, Jeffrey P.; Holmes, ThomasP.
£1998]. Effects of Hurricane Hugo on South
arolina timber prices. In: Kluender, Richard
A, ed. Valuing nontimber
timber primacy is pass : the proceedings of
the 1997 southern forest economics workers
meeting; 1997 March 19-21; Little Rock, AR.
[Monticello, AR]: [University of Arkansas at
Monticello]: 93-)100.

‘forest  résources:

Sampson, D.A.; Cooter, E.J.; Dougherty,
P.M.; Allen, H. Lee. 1996. Comparison of the
UKMO and GFDL GCM climate projections in
NPP  simulations for southern loblolly pine
stands. Climate Research. 7: 55-69.

Sampson, David Arthur; Allen, H. Lee;
Dougherty, Phillip M. 1998. ‘An index for
assessing climate change and elevated carbon
dioxide effects on loblolly pine productivity.
In: Mickler, Robert A.:.Fox, Susan, eds. The
productivity and  sustainability —of  southern
forest ecosystems in a changing environment.
New York, NY: Springer-Verlag: 367-389.
Chapter 21. Ecological Studies 128.

Sandberg, David-V.; Hardy, Colin C.; Ottmar,
Roger D. [and others]. 1998. Wildiand fire
and air quality modeling and data systems. .
On file: heep:/iwww.fs.fed.us/r6/ag. [Report].

Schmoldt, Daniel L. 1997. Adding learning
to knowledge-based systems: taking the
“artificial” out of Al. Al Applications. 11(3):"

| - 7.
Schmoldt, Danid L. 1997. Book review of:
Wresch, William.  “Disconnected: haves and

have-nots in the information gae” (1996;
Rutgers University Press: 268 p.). In: Al
Applications.  11(2):  52-56.

Modeling

Selgrade, James F.; Roberds, JamesH.
[1998]. dynamical behavior of a discrete,
one-island, migration model with density-
dependent  selection  (preliminary  report).  In:
Fossum, Robert M., Darerman, Robert J.;
Friedlander, Susan ].; Haris, Wiliam A.;
Sibner, Lesley M., eds. Abstract of papers
presented to the, American Mathematical
Society; 1998 January 7-1 0; Baltimore, MD.
[Place of publication unknown]: AMS; 19(1 )
148. [Abstract 930-92-518].

Smith, James E.; Woodbury, Peter B.;
Weinstein, David A.; Laurence, John A.

1998. Integrating research, on climate
change effects on loblolly pine: a probabilistic
regional modeling approach. In:  Mickler,

‘Robert A., Fox. Susan, eds. .The productivity
and sustainability of southern forest
ecosystems in a changing environment.
New York, NY: Springer-Verlag: 429-451.
Chapter  24.

Teskey, Robert 0.; Dougherty, Phillip M.;
Mickler, Robert. 1998. The influences of
global change on tree physiology and growth.
In: Mickler, Robert A.; Fox, Susan, eds. The
productivity and  sustainability —of southern
forest ecosystems in a changing environment.
New York;, NY: Springer-Verlag: 279-290.
Chapter 15. Ecological Studies 128.

Turchin, Peter; Reeve, John D.; Cronin,
James T.; Wilkens, Richard T, 1998. Spatial
pattern  formation in ecological ~systems:
bridging  theoretical and empirical
approaches. In:  Bascompte, Jbrdi;
Richard V., comps., eds. Modeling
spatiotemporal  dynamics in  ecology.
Georgetown,  TX:  Springer-Verlag  Berlin
Heidelberg: 199-213.

Sole,

Wang, Jingxin. 1997. Modeling stand,

harvest,” and machine interactions caused by
harvesting  prescriptions.  University  of
Georgia: Ph.D. Dissertation. 153 p.

i
Warren, Melvin L., Jr.; Angermeier, Paul L.;
Burr, Brooks M.; Haag, Wenddll R. 1997.
Decline of a diverse fish fauna: patterns of
imperilment and  protection in the
Southeastern United States. In: Benz, George
W., Collins, David E., comps., eds. Aquatic
fauna in peril: the Southeastern perspective.
Decatur, GA: Lenz Design and
Communications:  105-] 64. Chapter 5. Special
Publ. 1 ;-Southeast Aquatic Research Institute.
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Warren, Sarah T. 1998. A framework for
understanding property rights and
responsibilities in forest land. In: Proceedings
of the 1997 Society of American Foresters
national convention: meeting in the middle;
1997 October 4-8; Memphis, TN. Bethesda,
MD: Society of American Foresters; [SAF-98-
02]: 218-224.

Wear, David N. 1998. Economics and global
climate change. In: Mickler, Robert A.; Fox,
Susan, eds. The productivity and
sustainability of southern forest ecosystems in
a changing environment. New York, NY:
Springer-Verlag: 85.5863. Chapter 47.
Ecological Studies 128. !

Wear, David N.; Abt, Robert; Mangold,
Robert. 1998. People, space and time: factors
that will govern foret sustainability. In:
Wadsworth, Kelly G., ed. Transactions of the
sixty-third North American wildlife and
natural resources conference: Changing
resource values in challenging times; 1998
March 20-24; Orlando, FL. Washington, DC:
Wildlife Management Institute: 348-361. ISSN
0078- 1355.

Wear, David N.; Turner, Monica G.; Naiman,
Robert J. 1998. Land cover along anurban-
rural gradient: implications for water quality.
Ecological Applications. 8(3): 619-630.

Weinstein, David A.; Cropper, Wendell P.,
Jr.; McNulty, Steven G. 1998. Summary of
simulated forest responses to climate change
in the Southeastern United States. In: Mickler,
Robert A.; Fox, Susan, eds. The productivity
and sustainability of southern forest
ecosystems in a changing environment. New
York, NY: Springer-Verlag: 479-500. Chapter
26. Ecological Studies 128.

Wilkens, Richard T.; Ayres, Matthew P.;
Lorio, Peter L., Jr.; Hodges, John D. 1998.
Environmental effects on pine tree carbon
budgets and resistance to bark beetles. In:
Mickler, Robet A, Fox, Susan, eds. The
productivity and sustainability of southern
forest ecosystems in a changing environment.
New York, NY: Springer-Verlag: 591-616.
Chapter 32.

Yin, Runsheng. 1998. Industry
characteristics and investment decisions: an
alternative approach to pulp and paper .
production. Tappi Journal. 81(1): 64-74.

Yin, Runsheng; Newman, David H. 1996. A
model of long run timber supply for forest
policy andyss. In: Caulfiedd, Jon P, Bullard,
Steven H., eds. A world-of forestry:
Proceedings of the 25th annual southern
forest economics workshop; 1995 April 17-
19; New Orleans, LA. [Misissppi State, MS):
[Mississippi  State  University]:  397-406.

Zinkhan, F. Christian; Holmes, Thomas P.;
Mercet, D. Evan. 1997. Conjoint analysis: a
preference-hased approach-for the accounting
of multiple benefits in southern forest
management. Southern Journal of Applied
Forestry. 21(4). 180-1 86.
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Barbo, D.N.; Chappelka, A.H.; Somers, G.L.;
Miller-Goodman, M.S.; Stolte, K. 1998.
Diversity of an early successional plant
community as influenced by ozone. New
Phytologist. 138: 653-662.

Burkman, William G.; Vissage, John S,;
Hoffard, William H.; Starkey, Dale A ;;
Bechtold, William A. 1998. Summary report:
forest health monitoring in the South, 1993
and 1994. In. Resour. Bull. SRS-32. Asheville,
NC: U.S. Department of Agriculture, Forest
Service, Southern Research Station: 91p.

Clarke, Stephen; Sun, Jianghua; DeBarr,
Garr; Berisford, Wayne. 1998. Initiation of a
biological control program for an introduced
mealybug, Oracella acuta (Lobdell), in China.
In: Resource technology 1997:-Beijing
international symposium proceedings; [Date
unknown];  Beijing, China'Beijing, China
China Forestry Publishing Holise: 35-40.

Conner, Roger C. 1998. South Carolina’s
foredts, 1993. Resour. Bull. SRS25. Asheville,
NC: U.S. Department of Agriculture, Forest
Service, Southern Research Station: 78 p.

Cooke, Bill. 1998. Ecoregion partitioning for
AVHRR and landsat TM regression modeling.
In: Greer, Jerry Dean, ed. Natural resource
management using remote sensing and GIS:
Proceeding of the seventh Forest Service
remote sensing agp{ications; 1998 April 6-10;
Nassau Bay, TX. Bethesda, MD: American '
Society of Photogrammetry and Remote
Sensing: 146-t 49. ISBN-SR083-057-6.

DeBarr, Gary L.; Sun, Jianghua; Clarke,
Stephen R.; Berisford, Wayne. 1998. Initial
results of a biological control program for an
introduced pine-feeding mealybug, Oracella
acuta (Lobdell), in China. I'n: Resource
technology 1997: Beijing international
symposium proceedings;. [Dates unknown];
Beijing, China. Beijing, China: China Forestry
PuE,JIis ing House: 15-1 9.

Dickson, James G.; Conner, Richard N.;
Williamson, J. Howard. [1995]. Winter birds
in a developing pine plantation. In: Eversole,
Arnold G.; Wong, Kathi C.; Leopold, Bruce D.
[and others], eds. Proceedings of the forty-
ninth annual conference: Southeastern
Associgtion of Fish and  Wildlife Agencies;
1995 September 23-27; Nashville, TN. [Place
of publication unknown]: [Southeastern
Associgtion  of Fish and  Wildlife  Agencies];
49: 303-313.

Ford, Robert P.; Hamel, Paul B. 1997.
Cerulean warbler. Dendroicu cerulea. In:
Nicholson, Charlesp, comp., ed. Atlas of the
breeding birds of Tennessee. Knoxville, TN:
University of Tennessee; 293-295.

“Franco, Peter A.; Weaver,, Peter L.; Eggen-
McIntosf, Susan. 1997. Forest resources of
Pugto Rico, 1990. Resour. Bull. SRS-22.
Asheville, NC: U.S. Department of

Agriculture, Forest Service, Southern
Research Station: 45 p.

Gordon, D.R.; Kubisiak, T.L. 1998. RAPD
andyss of the last population of ,a likely
Florida Keys endemic cactus. Florida
Scientist. 61(3/4):203-210.

Grace, JM., IlI; Rummer, B.; Stokes, B.J;;
Wilhoit, J. 1998. Evaluation of erosion .
control techniques on forest roads.
Transactions of the American Sodiety of
Agricultural Engineers. 41(2): 383-391,

Hamel, Paul B. 1998. Rangewide variationin
cerulean warbler etiology. In: Abstracts: 1998
North American ornithological conference;
1998 April 6-1 2, . Louis, MO: [Place of
publication unknown]: [American
Ornithologists' Union]: [Not paged]:
[Abstract].

Hamel], Paul B. 1998. Review of “Ecology
and management of neotropical migratory
birds: a synthesis and review of critical
issues.” The Condor. 100(1): 189-190.

Hamel, Paul B.; Cooper, Robert J.; Smith,
‘Winston Paul. 1998. The uncertain future for
cerulean warblers in the Mississippi  Alluvial
Valley. In: Proceedings: the delta: connecting
points of view for sustainable natural
resources; 1996 August 13-t 6; Memphis, TN.
Madison, MS: U.S. Department of ‘
Agriculture, Natural Resources: 95- 109.

Howell, Michael; Johnson, Tony G.- 1998.
Oklahoma' s timber industyv-an assessment
of timber product output and use, 1996.
Resour. Bull. SRS-30. Asheville, NC: U.S.
Department of Agriculture, Forest Service,
Southern Research Station: 16 p.

Howell, Michael; Levins, Robert. 1998.
Arkansas' timber industry-an assessment of
timber product output-and use, 1996. Resour.
Bull. SRS28. Asheville NC. U.S. Department
of Agriculture, Forest Service, Southern
Research Station: 23 p.
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Johnsen, Kurt H.; Mgjor, John E. 1998. Black
spruce famigl growth performance under
ambient and elevated atmospheric CO,. New
Forests. 15:271-281.

Johnsen, Kurt H.; Major, John E.; Loo, Judy;
McPhee, Donald. 1998. Negative heterosis
riot apparent in 22-year-old hybrids of Picea
mariana and Picea rubens. Canadian journal
of Botany. 76: 434-439'

Johnson, Tony G. 1998. The Southeast's
timber industry-an assessment of timber
product output and use, 1995. Resour. Bull.
SRS-24. Asheville, NC: U.S. Department of
Agriculture, Forest Service, Southern Research
Station: 24 p:

Johnson, Tony G.; Gober, Jim R.; Nix, J.
Stephen. 1998. Alabamas timber industry—
an assessment of timber product output and
U®, 1995. Resour. Bull. SRS-27. Asheville, NC:
U.S. Department of Agriculture, Forest
Service, Southern Research Station: 28 p.

Johnson, Tony G.; Steppleton, CarolynD.
1997. Southern pulpwood production, 1996.
Resour. Bull. SRS-21. Asheville NC: US.
Department of Agriculture, Forest Service,
Southern Research Station: 34 p.

Johnson, Tony G.; Stratton, Daniel P. 1998.
Historical trends of timber product output in
the South. Resour. Bull. SRS-33. Asheville, NC:
U.S. Department of Agriculture, Forest
Service, Southern Research Station: 56 p.

Lamoncha, K.L.; Crossley, D.A., Jr. 1998.
Oribatid mite diversity along an elevation
gradient in a southeastern Appalachian forest.
Pedobiologia. 42: 43-55.

Lund, H..Gyde, ed. 1998. IUFRO guidelines
for designing multipurpose resource

inventories. IUFRO World Series Val. 8.
Vienna, Austria: IUFRO Secretariat,
Seckendorff-Gudent-Weg, A-11 31. 216 p.
[Burkman, William, contributing author].

Lund, Gyde H.; Rudis, Victor A.; Stolte,
Kenneth W. 1998; Plot, pixels, and
partnerships: prospects for mapping,
monitoring and modeling biodiversity. In:
Dalimeier, F., Comiskey, JA. comps., eds. .
Forest biodiversity research, monitoring and
modeling: conceptual background and old
world case <sudies. Paris, FR: UNESCO; Pearl
River Parthenon Publishing Group: 79-99,
Chapter 5.

Luppold, William G.; Baumgras, John E;
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