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USDA FORE-ST SERVICE SOUTHERN RESEARCH STATION FISCAL YEAR 1998

The Director3 View ‘(

I am pleased to provide
you with the Reportlfor
the Southern Research
Station for Fiscal Year
(FY) ‘98, which high-
lights the time period
from September, 1997
to October, 1998. It will

“.-  ‘,

.,+., j ‘%-..  overview of the work
provide’you with an

that w.e  do, and ex-
amples of our accom-
plishments. Included is
a list of our publications

for the year; it includes abstracts,
journal 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 several 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 restructure our re.search  pro-
gram so that it is well aligned with
the Forest Service Natural Resource
Agenda’s, goal to achieve resource
sustainability. I am excited about the
direction this effort will be taking us
in the, future, as it allows us to be
flexible in response to the needs of
our customers. Cross-cutting theme
enhancements to address national
priorities are expected to include the
following topics in the near future:
expanded productivity on non-
industrial private lands; the urban/
wildland  interface; recreation, wilder-

\

ness, and social dynamics; nonnative
invasive species; carbon sequestra-
tion; water quality effects of forest
operations; pine productivity; moni-’
toring; soil and water resource health;
threatened and endangered species
of plants and animals; and environ- \
mental and social implications of
population growth.
In our internal administration, we
succeeded in improving our financial
management operations in ac-
cordance with national goals. Our
Customer Service and Civil Rights
programs are flourishing, with our
workforce maintaining the vitality to _
provide and support exemplary
research and development.
As part of the world’s largest forestry
research organization, we are com-
mitted to m&eting the needs of
America’s people in applying re-
search findings to land and resource
management.

Our Web site - www.srs.fs.fed.us  -
is a great place to start if you want to
find out more about the work we do.
You may also contact us in person,
by mail, or phone at our headquarters
office:

USDA Forest Service
Southern Research Station
PO Box 2680
200 WT Weaver Blvd.
Asheville, NC 28802
8 2 8 - 2 5 7 - 4 8 3 2

PETER J. ROUSSOPOULOS
Director

Caring  for the Land and ServingPeople
1



USDA FOREST SERVICE SOUTHERN RESEARCH STATION FISCAL YEAR 1098

:FY 98-Accomplishment Summary

 WORK UNITS ..:  . . . . . . . . . . . . . . . . . 25

PUBLICATIONS . . . 714

PEST-IMAGE S OFTWARE (CD-ROMs) 2

PATENTS . . . . . . . . . . . 1

W E B  S I T E S  ,......,...................... 13

PUBLICATIION  R E Q U E S T S  F I L L E D

HA R D  COPY . . . . . . . . . . . . . . . . . . . . . . > 70,000‘
ONLINE/ELECTRONIC  .  .  .  2 5 , 0 0 0

SITE  TOURS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 266

INVITED PRESENTATIONS  . . . . . . 297

CONSERVATION E DUCATION I NTERN

PROGRAM CONTACTS . . . . .._.............  2,400

.' TOTAL E MPLOYEES .......................... 492
SCIENTISTS .................................... 144

B UDGET

(R&ARCH  FUNDS ONLY). $36,451,000

AWARDS 50  S TATES, UNIVERSITIES AND

OT H E R  F E D E R A L  A G E N C I E S

(ALL FUNDS) . . . . . . . . . . . . . .._.. $7,756,192

EXTERNAL  FUNDI&  R E C E I V E D  F R O M

NONFEDERAL S OURCES AND O THER

FEDERAL AGENCIES . . . . . . . . . . . . $1.666~452

COLLABORATING ORGANIZATIONS . . . 89

1 _
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USDA FOREST  S ERVICE SOIJTH~:RN  R ESEARCH S TATION FISCAL YEAR 1998

The Basics: Your Tax’DoMrs  at Work _

Snapshot of the Southern Research Station in 1998

.Our mission is to create the science an{ technology
needed to sustain atid  enhance southern forest ecosystems-.

and the bent f i ts they provide.

The Southern Research Station is part
of the Nation’s largest forestry
research organization-USDA Forest
Service Research and Development.

Since the beglnning of the 20th
‘Century, the Southern Research
Station’s researchers have excelled in
studies on temperate and tropical
forests, forest resources, and forest
products. These studies provide a
wealth of long-term data sets and
con-elusions  on the dynamics of tree
plantations and natural stands,
watershed management, and wildlife
habitats.

Working at laboratories, experimen-
tal forests, and university campuses
throughout the South, our scientists
produce research results that are
useful to producers and consumers

of forest products and services:
commodity and industry .assoc.ia-
tions, conservation groups, land-
owners, educators, professional
societies, legislative bodies, and
managers of local, State and Federal
agencies. Our scientific workforce is
divided up into Research Work Units
that are stationed at 17 locations
throughout the South; we are respon-
sible 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 valua-ble  appli-
cations throughout the country and
internationally as well.

.Our  strategic planning effort, The
Strategic Framework for the Southern
Research Station, continues to be
integrated into’our work and budget
planning, as well as being adapted
to support the Forest Service Natural
Resource Agenda. The Natural Re-
source Agenda focuses on four key
areas that need to be addressed on a
national basis: watershed health and
restoration; recreation; forest roads;
and sustainable forest ecosystem
management.

This ‘Report about the Southern
Research Station presents examples
of recent accomplishments from our
Research Work Units and gives an
update on several of our programs.

Caring for  the Land and Serving People



FISCAL YEAR 1998_

The Basics: Your Tax Dollars ate  Work

FUNDAMENTAL PLANT SCIENCE . . . . . . . ..t.... $4545,000
SILVICULTURAL  APPLICATIONS . . . . . . . . . ..t... 5,1 t 2,00b

,:
QUANTITATIVE ANALYSlS  ,.,,.,.,._.....,........,...............,.  195,000

FORESTANDRANGELAND MANAGEMENT..:.........1,615,000.
FOREST OPERATIONS ENGINEERING ..: ..................... 846,000

INSECTS/DISEASES/EXOTIC WEEDS ...................... 4,659,OOO

FIRE SCIENCE . . . . . ..j ..................................................... 520,000

TERRESTRIAL WILDLIFE ANb  AQUATIC HABITAT..2,226,000

WATERSHED . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ,263,OOd

ATMOSPHERIC SCIENCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,3'75,0dO

ECONOMICS ........................................................... 1 ,630,OOO

SOClAL/CULTURA~....:.............................;...~ .............. 861 ,000

FOREST PROD, UTIL AND PROCESSING ................. 1 ,498,OOO

FOREST 1NVENTORY  AND ANALYSIS.. . . . . . .. . ........... 7,447,000

FQREST  HEALTH MONITORING . . . . . . . . . . . . . . . . . ............. 1 ,l 90,000

MONITORING METHODS/APPLICATIONS ................... 469,000

55%’ ’ , 55% (.
1996 ,’

23% ’
,

Sahies  Equipment Contra&,  SupLlies

t&er$ms  %~~ Travel

S a l a r i e s  E q u i p m e n t  C o n t r a c t s ,  Supplies
Services,

O,%ns  Grants Travel



USDA F O R E S T  S E R V I C E  S O U T H E R N  R E S E A R C H  S T A T I O N : FISCAL YEAR 1998

The Basics: Your Tax Dollars at Work ,
i ’ ,-I:  ,y .;;‘:- : 3;; ‘, ;“~  ‘,t  i: z :- ~:;,a  ,I;:‘ci ,, ,;’  , _ ’ 2 : ,‘Y%  .$&ji.h,3*;$~,,*,  2j:  ,“i44,+.:,  i L : ’̂

*. ‘ :.
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J ‘” : ,s ) .l ‘_. ,‘,& 9”’ ‘,_, ’
,a‘ ‘<  .z,,“i,,“e; i ;t‘.‘~r*,~r;,~,“,::”  ‘._,a

.._  .’ : (,.  _ ().__ d,.&._,”  ,~P,,,. ,> .*,.*.  ;*.i .,,  : II_

4101 Southern Appalachian Hardwoods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ‘ . $ 1 ,255,OOO
Asheville, North Carolina

4103 Center for Forested Wetlands . . . . . . . . !.I  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,ll 5,000
Charleston, South Carolina

4104 Disturbance and the Management of Southern Pine Ecosystems . . 1,698,OOO
Athens, Georgia

4165  Vegetation Management and Longleaf.Pine ..,.............,............... 9 7 7 , 0 0 0
Auburn, Alabama

4106 Upland .Forest  Ecosystems . . . . . . . . . . . . . . . . . . . ...’ . . . . . . . . . . . . . . . ..I  . . . . . . . . . . . . . . . . . 1 ;219,000
Hot Springs, Arkansas

4111 Ecological Management of Southern Pines . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ,432,OOO
Pineville;.Louisiana  ’

4153 Southern Institute ‘of  Forest Genetics . . . . . .>..  . . . . . . . ..I . . . . . . . . . . . . . . . 1,754,OOO
Saucier, Mississippi -

4154 Biological Foundations of Sustainability .: . . . . . . . . . ..:..  . . . . . . . . . . . . . . . . . . . 1 ,878,OOO
Research Triangle Park, North Carolina and Athens, GA

4155 Bottomland Hardwoods and Wetlands . . . . . . . . . . . . . I. . . . . . . . . . . . . . . . . . . . . . . .3,23 1 ,000
Stoneville, Mississippi

4201 Threatened and Endangered Species . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7 7 9 , 0 0 0
C l e m s o n ,  S o u t h  C a r o l i n a

4202 Coldwater Streams and Trout Habitat . . . . . ..~...  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 483,000
Blacksburg, Vi.rginia

4251 Wildlife Habitat and Timber Resources . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 8 3 , 0 0 0
Nacogdoches,  Texas

4351 Watershed Responses to Disturbance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 967,000
Franklin, North Carolina

4501 Southern Pine Beetle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~..... 9 1 8 , 0 0 0
Pineville, Louisiana

4502 Wood Products Insect Research . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 9 2 , 0 0 0
Starkville, Mississippi \.

4505 Insects and Diseases of Southern Forests . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ,703,OOO
Athens,  Georgia

4701 Southern Forest Resource Utilization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ,100,OOO
Pineville, Louisiana

4702 Integrated Life Cycle of Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ‘. . . . . . . . . . . . . . 398,000
Blacksburg, Virginia

4703 Biological/Engineering Technologies . . . . . . . . . . . . . . . . . . . . . . ...’ . . . . . . . . . . . . . . . 1 ,096,OOO
Auburn, Alabama I

4801 Forest Inventory and Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,447,ooo
Asheville, North Carolina and Starkville, Mississippi

4802 Legal, Tax, and Economic Influences . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 3 0 , 0 0 0
New Orleans, Louisiana

48Q3  Forest Health Monitoring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ,190,OOO
Research-Triangle Park, North Carolina

4851 Economics of Forest Resources . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 3 0 , 0 0 0
Research Triangle Park, North Carolina ‘

4852 Southern Global Change Program . . . . i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ,441 ,000
Raleigh, North Carolina

4901 Trends in Recreation and Wilderness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 3 1 , 0 0 0
Athens, Georgia

TOTAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $36,451,000
\



USDA FOREST SERVICE  SOUTHERN  R~EARCH STATION FISCAL Y EAR 1998

The Basics: Your Tax DollarSat  Work .’

/ Collaborative research with universities, private corporations, and ot,her
Federal and State agencies is a cornerstone of the Southern Research Station

program: These programs &rvolve  the funding of
extramural studies under qoperative  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 total of $7,756,192  was involved in supporting
research studies under these agreements in Fiscal
Year ‘98, with the following:

Alabama A&M University of Minnesota
Alabama Forestry Commission Mississippi State University
Arkansas Nature Conservancy University of Missouri
Arkansas Natural Heritage Commission University of Nevada
University of Arkansas University of New Hampshire
Arkansas Tech Uqiversity North Carolina Department of Environ-
Auburn University ment, Health, and Natural Resources
Botanical Garden Foundation North Carolina Central University
University of California: Berkeley and North Carolina Agricultural Research
Davis Service
University of Charleston North Carolina State University
Clemson University University of North Carolina -Asheville
Dartmouth College
Department of Defense - Navy

University of North Carolina -Pembroke
Oak Ridge National. Laboratory

Duke University Oklahoma State University
Eastern Sierra Institute for Collabora- University of Oklahoma
tive Education b Pacific Lutheran University

Florida A&M University Purdue University
University of Florida Rutgers University
Freshwater Institute University of Sheffield
Georgia Forestry Commission South Carolina Forestry Commission
General Services Administration Stephen E Austin State University
UGA Research Foundation, Inc. , Tennessee Department of Agriculture
University of Greenwich University of Tennessee ’
International Centrefor Research in Texas Agricultural Experiment Station
Agroforestry Texas A&M Research Foundation
Louisiana Agricultural Experiment Texas Forest Service
Station : Tuskegee University
Louisiana State University ~ Universite  Victor Segalen Bordeauz‘ll
Louisiana Tech University Western Carolina University
Louisiana Department of Agriculture j USCS Biological Resources Division
and Forestry USDA Agricultural Research Service
University of Massachusetts
Michigan Technological University

USDI Geological Survey
University of Wisconsin

Caring for  the Land and Serving People



USDA FOREST SERVICE SOUTHERN RESEARCH STATION FISCAL YEAR 1908

The Basics: Your Tax Dollars at Work

The Challenge Cost Share program for Research and Development leverages
Federal forestry research funding dollars with matching resources from non-
federal sources, to accomplish research objectives. The criteria used by the
Southern Research Station’s Leadership Team to ,evaluate  and select the pro-
posals to fund included: ,

4 Support of the Strategic Framework and Cross-Cutting Themes
$ Initiation of collaborative research,with  new partners

’
k Initiation of new research with existing partners
4 Research that contributes to a balanced program aimed at meeting

the demand of our multiple partners
4 Potential’to complete research within a one-year time frame

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

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

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

‘4 Monitoring productivity and envi-
ronmental quality in southern pine
plantations: Phase IV-additional
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).,

8 Performance evaluation 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).

$1 Development of a soil carbon model
for forested wetlands ($7,500, SRS-
4103; $7,500, NCASI).

4 Diurnal and seasonal effects of light,
and soil moisture availability on
physiology of Nuttall  oak seedlings
established beneath an eastern cot-
tonwood nurse crop ($16,500, SRS-
4155; $17,400, NCASI). I

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

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

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

-a  Dynamics of carbohydrates in ma-
ture loblolly pine tissue supporting
developing upper-crown and ter-
minal shoots (Sl5,000,  SRS-4154;
$15,000, Westvaco Corporation).

9 Dendroecological history of old-
growth bottomland hardwood forest
in southern Arkansas ($6,000, SRS-

4155; $6,000, Arkansas Natural Heri-
tage Commission).

+ Impacts 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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The Basics: Your w Dollars at W&k I

Many Research Work Units have agreements to receive external funding
from other sources. The Fiscal Year ‘98 total f6r  these dollars was $285,021
from nonfederal sources. From other federal sources, the Southern Research
Station received $1,381,431  to support research and development projects
designed to meet the m.issions of Pie  agencies involved.

Non-Federal:
Departme??  of Defense

Composite Panel Aqsociation
Department of Energy
USDA CSREES

Fiber Research International’
‘Industrial Measurement Systems

USDI  Fish and Wildlife Service and
Burepu  of Land Management;

Meeker  Technologies Environm&tal  Protection AgenFy
Omega In[ernational ” APHIS
QST Environmental FAS/ICD
Rhone-Rbtilenc \ ,
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The Basics: Your XIX Dollars at Work

We are reconfiguring administratively to better meet the needs of our
constituents, internally and externally. We are moving forward with new
technology, new accounting systems, continuing our emphasis on civil rights,
and recruitment initiatives.

Sharing Resources: The Southern
Research Station participates in the
Combined Eastern Leadership Team
(CELT) which consists of the Forest
Products Laboratory ‘in Madison,
Wisconsin, North Central Forest
Experiment Station, in St. Paul,
Minnesota, Northeastern .Area  State
and Private Forestry in Radnor,
Pennsylvania, the International
Institute of Tropical 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 positions and work in
order to more effectively serve
customers and to bring admin-
istrative savings to the respective
units. Successes include shared health
and safety programs which are
providing expertise to all units in
industrial hygiene, OSHA standards
and requirements, improved safety
inspections and investigations, better
safety with hazardous materials,
laboratory and chemical safety. The
CELT is also sponsoring joint unit
reviews, which are bringing more
expertise to the review process and
enhancing the transfer of technology,
and procedures which streamline
business administration processes
and improve internal customer
service:

Caring for the Lan d ar

Fiscai  R&sources:  The Fiscal Re-
sources staff provides budgeting,
accounting, auditing, processing, and
financial analysis to internal and
external customers. In addition to
providing these services, we review-
ed all our functions and streamlined
processes, and procedures which
resulted in increased effectiveness
and efficiency.

Information Resources: For the past
15 years, the Forest Service has used
an internal computer platform that
provided us with an integrated office
suite of word processing, spread:
sheets, and exceptional internal
communications, but the system was
very difficult to use for external
communications. During the past
year, we have converted to a client-
server based, fully networked per-
sonal computer environment, which
facilitates excellent external com-
munications. This system gives us the
capability to communicate with our
customers and partners on the
Internet and to provide useful
scientific information 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.

Id Serving People



USDA FOREST SERVICE/SOUTHERN  RESEARCH STATION bSCAL YEAR 1998

The Basics: Your Tax Dollars at Work:

Civil  Rights: This ‘year the Civil
Rights Unit at the Station focused on
implementing th,e  r&zommenda-’
tions of tile  Civil Rights Assessment 1
Team. An Implementation Team
named to recommend actions de-
veloped a “New  Perspectives for C,ivil
Rights” and a video and discussion
guide ‘for internal trainigg.  This new.
perspective stresses that “civil rights”
is actually  a “human rights” issue,
and that,it begins with  each em- /
ployee. The working definition of
civil rights is,. “the right df every
employee in the workplace to be
treated fairly, imp&-tially, an’d  with
respect.” The Sputhern  Research
Station perspective ercourages
employees to address differences

,and problems one to one as they
occur. It also encourages employees
to rethink-civil rights and th$r own
responsibility in it.. The video pro-
duced discusses the use of the formal
processes and tools  already available
to us and encourages the use of the

Continuous Improvement Process
survey and action planning sessions
as a way to address issues. All of our
locations are working to make this
new approach a reality.

Our efforts, too, have been focused
to encouraging all employee groups
-the Station’s Civil ‘Rights Com-
mittee and the various emplpyee
resource groups-to’ work together
more closely on common is&es. As
a result, the leaders of these groups
meet and discuss the various pieces
of the Station’s Affirmative E.m-

ployment and Recruitment Plan to
decide what role each group will play
in accomplishing the Station’s
proposed actions within the plan. We
feel this is helping us to become
more productive andAholistic  in 6ur
thinking. .

Recruitment Initiatives: The South-
ern Research Station serves as the
Lead Unit of two special recruitment
initiatives at H.istorically  Black
Colleges and Universities: Alabama
A&M University (AAMU) and Florida
A&M University (FAMU). Five initi-
ative students at AAMU gradyated-
all with hohors, one  with high
honors. All five were converted into
the USDA Forest Service to full-time,
permanent, professional positions
with promotion potential. 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 majors in E&iron-
mental/Plant/Soil Sciences and,
Forestry. Of those,  14 students
received full, or partial financial
support from the Fprest Service. The
Special Recruitment Initiative at
AAMU, enabled 40 students to re-
ceive direct financial assistance in
school year 97-98. There were 12
students in the program at FAMU.
Both..schools  had student interns
participating in the Conservation
Education Outreach Program during
the summer of 1998.

Caring for the Land and Serving People
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USDA Secretary’s Honor Awards:
The purpose of this awards program is to The Southern Research Station received the
recognize outstanding contributions to Chief’s Customer Service Award in
agriculture; the consumers of akricutturat recognition of our outstanding customer
products; and the ability of the Department service contributions and demonstration of
of Agriculture (USDA) to serve rural the spirit and intent of the National
America. The Honor Awards are the most Customer Service Plan-to create a
prestigious awards presented by USDA. “customer-driven” Forest Service.
Employees,at  all grade levels and private
citizens are eligible to receive these awards. External Awards:
Four Southern Research Station employees
received Honor Awards from the US

Dennis Lemlyreceived  a commendation

Department of Agriculture at a ceremony
from the US Department of Interior in

in Washington, DC on June 10,  1998:
recognition of scientific contributions and
assistance to the National Irrigation Water

Cindy Arnette received the Support Quality Program.
Personnel award for her exceptional
customer service attitude and her consis-

Melvin L. Warren, Jr. and Wendell R. Haag

tentty high standards of personal per!
received a Group Research Achievement

formance.
award for contributing significantly to the
Rise to the Future aquatic resources. James A. Richmond received the Public program.

Service award for outstanding public
service by fostering a multi-cultural Forest James Granskog received the Forest

Service workforce and involving minorities Products Society’s Fred W. Gottschalk

in natural resources. Award in recognition of exceptional service

William D. Boyer received the Personal
to the Society, and a Recognition Award for

and Professional Excellence award for
outstanding leadership as regional board

excellence of long-term research on the
member of the Forest Products Society

ecology and management of tongteaf  pine
representing the South Central Region.

, Granskog received an award. for dis-
ecosystems. t tinguished service to forestry from the
Chung y.  Hse received an Environmental Louisiana Society of American Foresters.
Protection award for innovative research
intovatue-added recycling of preservation

The Stephen E Austin Interpretive Trait, a
collaborative effort between the Southern

treated wood waste. Research Station and the Arthur Temple
Chief’s Honor Award: College of Forestry at Stephen F. Austin

The Chief of the Forest Service recognizes
State University, received two awards at the

outstanding contributions that support the
Texas Trails Symposium:

Department’s Employee Recognition Merit in Innovative Trail Planning and
Program and reinvention of Government Design (Ron Thill and Steve Kirkindall)
Initiatives,‘major  improvements in service and Achievement and Efforts in Advancing
to the public, work force diversity, and Trails (Steve Kirkindall).
Ecosystem Management initiatives. John  Stanturf, Emile Gardiner,  Paul
James B. Baker received a Superior Hamel, Callie  Schweitzer, Chris Woodson,
Scientist Chief’s Honor Award for out- Keith Willis, and Dexter Bland were
standing career-long contributiohs among an interagency group which
to southern pine and hardwood siivicutture received the Taking Wing award for public
contributing to, better natural resource awareness for wetlands and waterfdwl
management in national forests, private work from Ducks Unlimited and Forest
nonindustrial forests, and industrial forests. Service.

Caring for the Lan,d  and servihg  People
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Stratedes  for the 21 st Centurv
” J

We published “The Strategic’ Frame- The Strategic Framewhrk  establishes
work for the Southern Research three emphasis areas for, a ‘dynamic
Station” in 1997 and continue to refine system for setting goals, priorities, and
and implement it. The Strategic making significant accomplishments:
Framework enhances our ability to 1. measuring and monitoring forest
work with other members of the resources; I
forestry, community on a, broader 2. understanding ecosystem struc-
scale, across State and local bound- ture, fuhction,  and processes;
aries, to respond to the complex issues and
challenging natural resource manage- 3. ensuring environmental quality
ment. It provides a mechanism to and sustainable productivity.
leverage our science and resources in Achieving sustainability and incor-
an integrated fashion and to assure porating human values into our re-
accountability in our research pro- search program requires a multi-
grams. The Strategic Framework disciplinary approach and a customer-
supports our commitment to col- driven framework for applying that
laborative stewardship by delivering approach. To integrate the efforts of
usable information and technology to our 25 Research Work Units, six cross-
public and private customers to cutting themes (CCTs)  were developed
implement sustainable land and that will help bring people together to
resource.management. Sustainability address,the  three emphasis areas
is the concept that brings focus to the across the South:
Southern Research Station research 1. Southern Appalachian Ecosystem
and development program. _ Research and Sustainability;

2. Sustainability and Productivity of
the Interior Highlands Ecosystem;

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

4. Sustainability and Productivity of
Southern Pine Ecosystems;/

5. Landscape and Regional Inte-’
grated Assessment and Modeling;

The Forest Service is committed to the 6. Inventory and Monitoring.
goal of sustainability, which isdefined’ During 1998, the Research Work Units
as the ability of the biophysical
resources-or ecosystems-to meet

involved in the CCTs  made efforts to
identify internal collaborative oppor-

human needs and wants without, tunities,‘ current and emerging issues,
degradation. By maintaining forest and potential external partners. The
health, diversity, and productivity, CCTs  are a useful tool to incorporate
sustainable forest management en- and address national concerns, and
sures that th,e  commodity and en- position us to be responsive with
vironmental needs of present and , research direction to study those
future generations can be met. concerns./

.
Caring for  the Land and Serving People
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Strategies for the 2lst Century ,
,

Soq$herti  qines
,

A Steering Committee has been
established to facilitate the continued
development of the Sustainability and
Productivity of the Southern Pine
Ecosystems CCT. This committee
consists 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
development of an informal, but
dynamic, team-based approach to
address the critical resource needs
related to the Southern Pine Ecosys-
tems. This document will help our
widely dispersed Southern Research
Station scientists develop a regional,
landscape, and corporate vision of the
important issues and information gaps
that surround the Southern Pine
Ecosystems.

The document sets forth our curre-nt
thinking on the Sustainability and
Productivity of the Southern Pine
Ecosystems theme. It begins to identify
research needed to provide for eco-
logically sound, economically viable,
and socially acceptable management
of the southern pine and pine-hard-
wood ecosystems. It also 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 Montreal Process Criteria, devel-
oped for use by the international
forestry community for assessing
forest sustainability on a national level,
is now being use,d  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
include the following:

1. Conservation of biological diver-
sity

2. Maintenance of productive capac-
ity of forest ecosystems

3. Maintenance of forest ecosystem
health and vitality

4. Conservation and maintenance of
soil and water resources

5. Maintenance of forest contribu-
tion to global carbon cycles

6. Maintenance and enhapcement
of long-term multiple socio-
economic benefits to meet the
needs of societies

7. Legal, institutional and economic
framework of forest conservation
and sustainable management.

Caring for the Lan&  and Serving People
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The document prepared by the
Southern Pine CCT Steering Co.m-
mittee was reviewed by interested
Southern Research Station scientists;
it is being revised’and is in the
process of being published by the
Station. The publication will be used
to facilitate the development of.more
specific research goals and to engage
interested cooperators from universi-
ties and public and private forestry
organizations in development of
cooperative research programs.
Supplying knowledge to meet the
increasing demands for forest ben-
efits (wood: fiber; recreation, and
wildlife) in a sustainable 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 capacity of the
Southern Pine ecosystem, using
multi’disciplined team-based ap-

proaches that will build on internal
capacity and expand interaction with
scientists and managers from other
Forest Service research stations,
other federal, state, private industry,
and nonindustrfal private land-
owners. New aspects including
urbanlwildland,  social/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 meet the Government
Performance and Results Act Out-
come Objectives:?‘Clean Air and
Water; Productive Soils; Robust Fish
and Wildlife Populations; Healthy
Forests and Grasslands; Improved
Knowledge of Decision Making to
Support Sustainable Ecosystem
Management; Improved Urban
Environment; and Quality of .Out-
door Recreation and Natural Settings.

Caring for  the Land and Serving People
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Strategies for the 21 st, Century

Wetlands, Bottorpland  Hardwoo&,  and~Str&amsI . , “,, ,t. I_
Wetland forests and riparian areas are
a major component of southern
forests, but their extent has been
drastically reduced over the past
century. These ecosystems are the
ultimate resting place of all water-
borne pollutants and nutrients that
can be,trapped by surface vegetation.
Enormous amounts of ,recreational
activity occur there. They are capable
of yielding a wide range of wood
products. Their function can be
impacted by a substantial extent by
hydrologic manipulation. These
ecosystems occur from the Appala-
chian Valleys to the coastal lowlands,
crossing the breadth of the Southern
Research Station.

Progress in understanding 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, biogeochemistry, vegeta-
tion community dynamics and
productivity, ecophysiology, 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, site preparation,
and roading systems for im-
proved production of desired
outputs with reduced impact to
the state and productivity of the
systems themselves.

3. Metho.ds  of determining policy for,
and evaluating the economic and
social effectiveness of,’ the man-
agement of forested wetlands, bot-
tomland  hardwoods, *and riparian
zones.’

4. Determination of modelling ap-
proaches to management of these
systems at multiple scales.

5. Experimental manipulations of the
systems, in field-scale as well as
microcosm settings, to test hypoth-
eses, raised in the other compo-
nents.

Caring for  the Land and Serving People
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Condensed into several questions,
the tasks of this CCT are to answer
the following: ’
’ 1. What are the most important

‘biotic and abiotic  determinants
of biological productivity of
each of the major 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
ecosystems to natural dis-
turbance and silvicultural activ-
ities? ’

4. What are the key biological and
, environmental ind,icators of

ecosystem health for each of
the major wetland types?

I I

During FY ‘98, 20 Research Work
Units conducted work dealing with
some aspect of forested wetlands,
bottomland hardwood forests, or

.riparian forests. Scientists or
cooperators in 16 Research Work
Units p’ublished  138 papers dealing
with bottomland or riparian forest
species or issues relevant to man-
agement of such resources. Re-
search workunit descriptions of
the additional four units identify
problems that have direct applica-
bility to issues relevant to wetlands,
bottomland hardwoods, and ri-
parian forests.
Streamside management zones
(SMZ) are recognized to be critical
for sustaining water quality, bio-
diversity, and habitat, yet there is
little information about effectively
designing and implementing these
essential landscape features. We
propose an initiative to do a multi-

scale ‘study to characterize the
hydrologic setting and dynamics
for stream systems across the
region; to determine the historical
rates of’ sedimentation in major
and minor river systems; and to
measure sedimentation rates
associated with varying landscape.
and management settings. We will
initiate controlled experim’ents to
determine the effects ofSMZ  width
and topographic position on water
quality and,  habitat, and develop
regional models f0.r.  planning and
designing SMZ systems.

Caring for the Land and Serving People
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Sotithern Appalabhitins I - ,: .; ‘ ~ ’’ b ~
,

The working document for the
Southern Appalachian CCT was
reviewed and the organization of the
CCT was reaffirmed. The major
topical categories for research are:

1. ecosystem dynamics structure
and function;

2.  social and economic influ-
ences; and

3. synthesis and integration.

A steering team consisting of Project
Leaders of involved Research Work
Units or their designees was formed
and had their initial meeting. A syn-
thesis and integration team was
.formed.  This team completed an
analysis of work needed in their
research category, recommended a

set of alternative approaches, and
developed a proposal and submitted
it for outside 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’
Appala,chian  variant of the Forest
Vegetation Simulator, including a
regeneration predicti’on  submodel.
Research in timber supply eco-
nomics, valuation of nonmarket
outputs, and social values contin-
ued, as did work on wildlife habitat.
A new research component dealing
‘with assessing tree quality for forest
products was added in 1998.

caring for the Lancj  and Serving People
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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 Appalachians; and

2:Social and resource dynamics
in the Southern Appalachians.

Key research activities to address
the wilderness.issue would include:
assess demand; understand per-
ceptions, values,,, attitudes, and
socioeconomic interrelationships
toward wilderness and manage-
ment alternatives; examine special
forest products collection; examine
the impact and design, of recre-
ational access on water quality,
aquatic biota, and other indicators
of ecosystem health; understand
fundamental ecological processes

/

and dynamics in non-.manipuiated
ecosystems as a basis for model
development or as a basis for
development of conservation strate-
gies.

Key research activities to address
social and resource dynamics would
include: quantify demand for out-
door recreation; quantify and
forecast resource use and land use,
change; examine design, costs and
ecological impacts of access; model
the compositional and structural
dynamics of vegetation in manip-
ulated and nonmanipulated eco-
systems; develop strategies for
watershed-scale restoration of
riparian/aquatic ecosystems; quan-
tify the impacts of increasing angler
use and changing land use patterns ‘”
on wild trout.

_ Caring for  the Land and Serving People
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Interior Highlands ,, ,

Research plays an important na-
tional role in establishing the
scientific basis for sustainability in
the context of ecosystem man-
agement This‘ CCT, Sustainability
and Productivity of the Interior
Highlands Ecosystem, embraces
one of the most important regions
in the mid-South, although one
that has not been extensively
studied in an ecosystem context.
Four major ecological provinces
comprise the Interior Highlands -
the Ozark Highlands of southern
Missouri and northern Arkansas, the
Boston Mountains of north Arkansas,
the Arkansas River Valley, and the
Ouachita Mountains of western’
Arkansas and eastern Oklahoma.

A major effort contributing to this CCT
has been the Ozark-Ouachita High-
lands .Assessment, an’ interdisciplin-
ary assessment of conditions in.the
region coordinated by the National
Forest System and the Southern
Research Station. Findings from the

The Interior Highlands CCT is
assessment are not yet published, but

designed to provide the scientific
the bulk of the collection of existing

basis and integrating framework to
data on the social, terrestrial, aquatic,

support management of the Interior
and atmospheric conditions of the

Highlands forests for public, forest
region occurred during 1997-98.

industry, and nonindustrial private
forest landowners. As an element of
this theme, Southern‘Research  Station
scientists are developing cooperative
relationships and studies with scien-
tists from the North Central Forest
Experiment Station as well as with
university, state, and industry co-
operators in Arkansas, Oklahoma and
Missouri. The CCT builds on both the
long-standing ongoing research in
forest ecology and silviculture  of oaks,
and on newe,r interdisciplinary
research programs that encompass
vegetation, wildlife, aquatic ecology,
hydrology, and human dimensions.

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
comprehensive ecosystem manage-
ment research projects in Arkansas
and Oklahoma. In FY ‘98, the fourth
year of post-treatment data was
collected in the 52-stand database;
these data quantify the e,ffects  of
reproduction cutting alternatives on
vegetation, wildlife, arthropods and
microbial diversity, logging and

economics, visual quality, and soils
and water quality.

I
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Similarly, the fourth and final year. of
baseline data collection was com-
pleted/ in the four-watershed land-
scape study, in which time substitutes
for space in large-scale experimental
replication of pretreatment condi-.
tions.‘The  landscape treatments, op-
erationally conducted by cooperators
in the National Forest System and
industry, were also’planned in FY ‘98,
for implementation in FY  ‘99. The
experimental ‘design, execution,
treatment, and monitoring of such
broad-scale plot-intensive studies
would not be possible, without the
‘superb cooperation of colleagues in
the National,Forest  System, industry,
state agencies, and universities within
and near the Interior Highlands. ’
Additional studies will be planned to
close existing research gaps in order
to better characterize the human uses
and values; to evaluate the effects of
large-scale ecological process restora-
tion using’ prescribed fire on public
and private forests; to quantify the
effects of forest management at the
broad scale, and of stand-level man-
agement alternatives on wildlife,
hydrology and aquatic .ecosystems;
and, ‘to link extensive monitoring of
,vegetation, wildlife habitat, hydrology,
aquatic ecology, ‘and human dimen-
sions to; GIS-based models usable by
practitioners. The approach to achiev-
ing the objectives of these studies will
be: \
1. Develop .a  GIS-based data’ and

analytis  system for assessing social
resource-management interaction
dynamics from local to regional

.

~ scales, concentrating on recre-
:ation, wilderness, and special
forest products; conduct major
‘regional study on interrelation-,
$hips  of public and private forest
‘management on rural develop-
~ ment; ,develop  cooperative urban
;forestry  prototype in selected
~ Interior Highlands urban areas.

2. ~ Develop cooperative studies and
~ models to predict the ‘ecological
~ and silvicultural effects of restoring
afire  in Interior Highlands forest
~ types; study how fire affects forest
~ health, diversity, and sustainability.

3 . ~ Initiate hydrology source behavior
i study on water quality and aquatic
systems of warmwater wild and
scenic rivers, including. effects of
~ forest operations and roads, and
ilinking to existing wildlife, hy-

. * ldrology  and aquati-c ecology re-
search.

4. ~Expand  use of GIS in existing
research‘ and link new studies to
~existing  GIS platforms.

Caring f&r  the Land and erving Peoples
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The researcll goal of this CCT is the
development of an integrated, cross-
disciplinary modeling framework to
provide systematic analysis dnd
assessment of the condition, produc-
tivity, and human interrelationships
of large-scale forested ecosystems.
Resulting models, relevant scientific,
outputs, and’ assessment processes
are being used to evaluate the status
of southern forested ecosystems at
the landscape and regional &ales.

The impact of ,current and predicted
future environmental ‘conditioris;
includi’ng anthropogenic stress, are
being assessed to determine effects
on forest health, productivity, and,
distribution. The human dimensi,ons
of forest *ecosystems are being
considered’by  looking at land-use
change effects, shifting demands for
resources and service,, and effects of
changing populations and their
relationships to natural systems.

The Southern Gltobal Change Program
has developed and initiated a five-
year. integrated east-wide assessment
framework, .in conjunction with the
Northern Glopal Change Program.
TQe  framework encompasses a lakge
portion of the Southern Research

Station prograrq,  ‘as well as that of
forest industry sod southern universi-
ties. ‘During the! past1  year, research
activities have focused on the devel-
opment of regio~nal Forest Inventory
and Analysis, climate, demographic,
and sofl  databases, and the initiation
of assessing regional forest structure
and productivity, hydiology, and
timber supply ~.and  demand. The
scope of research during the upcom-
ing year will ihcrease  to .include
climate prediction scenarios, wildlife,
land use, Andy other nonmarket
factors.

‘The Southern aind  Northern Global
Chinge  Prograbs  have developed
and begun impl$mentatioh  of a five-
year integrated’hodeling  effort that.
will  link the research  from both
regional progra(ns.  The objective of
this research is to better understahd
how.environmetital  stress influences
forest productibity  8nd  hydrology
across eastern l+.S.  forests. The goal
of the five-yea& assessment is to
predict the impa~ctsof  environmental
stress (i.e., climgte,  change, elevated
atmospheric carbon dioxide, regional
ozone, and nitrol en deposition) .on a
baseline model t% predict and validate
predictions of fob&t  productivity and
hydrology east~  ‘of the Mississippi
River. The propoped  modeling frame-
work will allow qs  to assess in a more
‘timely manner the current and future
impacts of envii-onmental stress on
forest structure and function. After the
ba_seline  model has been completed,
additional modeil components will be
added in a modi,llar  format.

Caring for t,&e  Land and Serving People ~
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Additions to the base model i
include:

1. a carbon budget of forest
e c o s y s t e m s ;  1

, 2. development. of a forest ~
maturation and density
component;

3. land cover and use chang.e;
4. subregional and interregion-

al scale economic modeling;
and

5. wildlife diversity and threat-
ened and endangered spe-
ties. ,

We are also proposing to conduct
a large-scale integrated assess:
ment of social and environmental
change in the South and its
implications for resource use,
ecosystem condition, and envi-
ronmental quakty.

The three stages of this effort would
be ’

1. a social and economic .assess-
ment of Southern forests;

2. ‘an ecological assessment.
which, incorporates regional :
forest productivity, hydrology,
and habitat fragmentation; and

3. development  of regional scale
biological sampling and eco-

\ logical assessment of nonnative
invasive species and environ-

. mental  stress-related diseases.

I

Adhitional research into biological
imblications  of economic and envi-
,ronmental  change would provide
a dd itional insights into the long-term
consequences of current and antici-
pated growth and development of
the south. Bring,ing  the social and
biological components into Bn
intbgrated framework would provide
a linkage bettieen  cause and effect
anI  provide an innovative approach
to #evaluating various policy ap-
proaches.

Caring for the Land and S rving People
I
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The goal of this CCT is to provide
current resource information and
analysis on forest ecosystem sus-
tainability issues and to improve.
techniques to inventory, monitor
and evaluate resources. Immediate
needs relating to this. theme can be
summarized with four key ques-
t i o n s :

1. How can strategic inventory and‘
-monitoring be implemented to
meet timeliness and quality
needs across all ownerships of
the South?.

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

strategic inventory and moni-
toring programs?-

3. What are the relevant analytical
procedures to address forest
ecosystem sustainability ques-
tions and what criteria and
indicators need to be devel-
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 bark unit hosted

several meetings across the South
that focused on ~annual  inventories.
Several hundred inaividuals  from
across the country representing
states, universitjes,‘industry  associ-
ations, forest i~ndustries  and the

Forest Service attended the meet-
ings. Out of these meetings came’ ~

the establishmient  of a Southern
Annual Forest ~Inventory System
(SAFE)  Committee. This Committee
met. in mid-Npvember  1998 to
review SAFIS plans and approaches,
and’identify future research needs.
Other planned meetings wili provide
a means to monitor the new inven-
tory system’s eqfectiveness.
Several’ .states  are now using their.
own resources 40.  hire staff for field
data collection ~for  the base set of
SAFIS plots. In $Y  ‘98,the  Sauthern
FIA unit collabodated  and distributed
approximately 61.2  million dollars
to six States. ?hese  funds were
matched on a 5b/50  basis with Sta$e
funds. ~ J *
The Forest Inventory and Analysis
unit began collaborating with
the Southern Region and other
Federal natural resources agencies
to develop methods for assessing
forest sustainability .of southern
forests. Key elem.ents of the analysis
will include prqductivity  of forests,
ecological diversity and sustain-
ability. It is anticipated that the study
will require ap

R

roximately 2 years
to complete, a d will be based on
available information.

I I

1 .
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Nine Southern .Research  Station
Research Work Units and the South-
ern Forest Health Monitoring Program

. are now identified with this CCT.
Initial discussion with representatives
from each unit has identified several
areas for potential research; These
include:

1. recreation supply and demand;
2. tree volume taper function devel-

opment;
3. using economic and ecological

models in broad scale assess-
m e n t s ;

4. using,FIA ‘plots to develop a site-
wide database;

5. social/economic impacts on forest
sustainability;

6. effects of forestry and environ-
mental laws;

7. ultrasonic and digital camera
technology.

The next stepis  to develop a plan and
approach for incorporating the
science issues into the Inventory and
Monitoring CCT. _

The SRS Inventory and Monitoring
CCT .has identified three natural
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 sustainability of southern
forests at different scales;

2. New approaches are needed in
developing spatial forest infor-
mation and assessing nontra-

,_  ditional forest.resources;

3’.  There is an urgent need to provide
the,constituent groups of both FIA

and FHM with a seamless data-
I base that covers all 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,. Evaluate and assess social and
economic impacts on timber

availability in the 13 southern
~ states. ” .

3~.  Evaluate and assess the rules,
~ regulations, and BMPs  at the State
and local levels.

41. Develop integrated systems of.
, ~ generic models, algorithms, and

~ procedures that provide effective
~ ways of using FIA data at large
/ spatial scales.

5i. Investigate new techniques for
~ inventorying and monitoring
i exotic invasive plants.

6. Expand the usefulness of forest
i inventory data’beyond the tradi-
~ tional estimation of average
conditions for sample strata, into
~ estimation of stand-by-stand’
descriptions of forest structure.

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

8~.  Provide information to improve
~ land use planning efforts that-
~ achieve increased sustainability
~ for riparian areas.

~

I
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Celebrating the Year’s Successes

27 standing the Role of Wetlands  ‘- Research~ Work Unit 4103
j in Sustaigable  M2MzgpIwrit ‘Center for Forested

a”/, . Wetlands ‘Research

This year, our Report presents highlights from our Research Work Units which
demonstrate 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 ieople,  and to the
world, vary from findings that are specific to certain types of southern ecosys-
tems and individual species,, to findings ‘that have international relevance and

.
Only one-quarter ‘of the precolonial .wintering  and bre’ ‘ding Neotropical
acreage of bottomland hardwo.od emigratory birds, invertebrates, and
forests remains in the contiguous microbes. Some of the studies con-
United States; these forests tend to ducted  on the sitk also were con-
be. seriously fragmented ducted on two other refer-
and may have lost many of Cooperative ence  bottomland hard-
their original character- pa&cipan  ts wood suites, in Arkansas
istics.  Presently, there is a
need to have a better un-

and Louisiana. .’, define p

derstanding about healthy charactbrization in addition to CFWR scien-

bottomland hardwood for- of “refetence tists, rebearchers partici-

ests so that they can be wetland. ” pating in the charact,er-

more effectively managed, ization were from several

conserved and restored.
I I

other federal agencies.
Academic cooperators  are from

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
established the long-term research
site for the quantification of relatively
undisturbed ecosystem characteris-
tics. The characterization includes
studies of soils, hydrology, water
quality, sedimentation, aquaticchem-
istry and organisms, vegetation
dynamics, nutrient’ cycling, tree
physiology,‘woody debris dynamics,

Auburn’ Univer&  Clemson Univer-
sity, Michigan Technological Univer-
sity, North Carolina State University,
University of Geo

F
ia (Athens), and

the Savannah River Ecology Labora-
tory. Westvaco Corporation’s scientific
staff members, located at Summer-
ville, SC, are also1  collaborating in
research on the ite. Of the three
reference sites, the Coosawhatchie

:Bottomland Ecosy tern Study site is
the only one on private land, owned
and managed by the Westvaco Cor-
poration. i

Caring for  . the Land and Serving People ~



USDA  Fo~esr  SERVE&  SOUTHERN RESEARCH STATION
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.

Reseal;ch  Work Unit 4104
Disturbance and Management
of Southern Pine Ecosystems

“, . .I

g,,,,:

‘.

: %
(I,

.

Longleaf Pine Trees in 1
Restoring the Natural I

Research Work Unit 4105, in cooper-
ation with Auburn ‘University School
of Forestry, is developing an indiv-
idual tree, spatially explicit, and
biologicaily  based growth model for
natural longleaf.  pine stands at Eglin
Air Force Base in Florida.
Eglin’s 200,000 acres of. we

is measured by reattaching the
branches to the stem sections within
a three >.dimensional  grid. Disc sam-
ples are collected at 1 -meter intervals
allong  the stem for measurements of
heartwood and sapwood relation-

ships, tree ring growth, and

ares dry wood density. In the
longleaf  pine are being re- addressi’ ng H field,’ every fourth branch is
turned to full health’and selected to be a sample
expanded in size under a longlqaf  p”ne

t
b ranch from w,hich fresh

comprehensive Ecosystem ecosys te needles are removed within
Management plan coordi-,
nated  by The Nature ‘Con-

r&or&@  in every ,meter  out from the
collaboratfon stem to determine weight,

servancy. The goal of the, density, length, and nitrogen
growth model is to provide

with othkr
a tool for the’land managers

cont,ent. Branch discs are
also taken at the base of

to ‘compare silvicultural every sample branch after
practices effects on the light and crown architecture to determine
water environment in addition to s pwood,
stana  structure of the trees. u!

branch radial growth, and
ood densi ty.

Individual trees are being selected
within .3 site classes at Eglin, to fit a ’
predetermined matrix of tree height,
diameter, and crown ratio. The field
data taken on-eaoh selected tree
includes, stem’ taper on the subject
tree and location r@ati.ve  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
stem is cut. The stem is then cut into
sections and brought back to Auburn
for reco,nstruction.’  Complete crown,..
architecture for the past three years

qver  50 trees have been finished so
far, ranging in diameter from seed-
Ii

1

gs just out of the grass stage to
ature trees over 30 cm in diameter.

,ther factors such as light pene-
tr/ation  through the crown and soil
nutrients, and water holding capacity
are still in the planning stages.
Another 1.5 years of data collectionW ill be required to fill out the treesize
matrix at which time a preliminary
model will be completed for review.
~ l

Caring for th,e  Land and Serving People
I
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Celebrating the ‘Year’s Successes

cing  Longleaf Pine Seedlings in
ogtairiers.  Enhances Restqration  E‘ffwts

; ’ 1

Resea,rch Work Unit  4111
Ecology and Management’

of Southern Pines

Longleaf pine savannas once d.om-
II

The knowledge ‘and technology to
inated the Lower Coastal Plain, reestablish longleaf  pine by  planting
stretching from Virginia to
eastern Texas. Wildlife
proliferate in this Land-
scape and longleaf  pine
stands evoke passion
among diverse groups be-
cause they are aesthet-
ically pleasing, ecologi-
cally diverse, and profit-
able to harvest. Although
longleaf  pine is a highly
desirable species and pro-
duces high *quality solid-
wood products, it. now
occupies only about 5
percent of its original
range. The demand for
high quality longleaf  pine
container stock in the

W e
published
Y?ractic~l

Guidelines for
Produckg

Longleaf  Pine
Seedlings

in Containers ”
to help forest

landowners be
successful if7
regknerating
. longleaf
pine sites.

bareroot  nursery stock
have improved in the last
decade, but planting suc-
cess of bareroot stack still
remains elusive. Success-
ful .bareroot regeneration
relies on five components:
well-prepared, competition
free site$; healthy, top-
quality, Fresh planting
stock; meticulous .care  of
stock from lifting to plant-
ing; precisiion  planting; and
proper post-planting care.
Al! these elements are
essential1  to, successful
planting o;f bareroot stock,
but controlling all five is
difficult.

South is rapidly increasing due to the
interest in restoring longleaf  pine on
many of the sites, where it originally
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” stage char-
acterized by delayed stem.
elongation

3. poor storability of bareioot
nursery stock that results in low
survival; and

4. seedling intolerance to shade
conditions caused by competi-
tion.

Studies show that container-grown
seedlings survive better and remain
in the grass stage foq  a shorter period
of time than bareroolt stock on typical

Caring for  the Land and Serving People
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Research Work Unit  4111 ‘I
Ecology and Management Seddlings in

of Southern Pines ,’ Restoratbn  E

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

Thus, planting of container stock
improves reforestation success.

Production of longleaf  seedlings in’
containers has recently increased to
about 40 million annually, and the
demand remains for even more’
quality seedlings. Because a guide to

I p r o d u c i n g  longleaf
seedlings in containers
would -enhance  this
relatively new tech-

’ nology,  -a silviculturist
and biological tech-
nician at the Southern
Research Station in
Pineville: LAcoauthor-
ed “Practical Guide-
lines for Producing
Longleaf  Pine Seed-
lings in Containers”’
(GTR SRS-14). This

. publication provides
the key information
necessary to produce
quality seedlings which
will result in successful
longleaf  pine regenera-,
tion and facilitate res-
toration of this im-
portant ecosystem,

I Caring for the  Land and ~Serving  People
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Celebrating the Year’s Successes ’
FISCAL YEAR 1998

Bringing Back the Bottomland Hardwood
Ecosystems Along the Mississippi

Research Work Unit 4115
Bottomland Hardwoods

and Wetlands

The potential for restoring bottom- sional forest ecosystem-the cotton-
land hardwood ecosystems in the woodlNuttal1  oak interplanting-has
Lower Mississippi River Valley has quickly restored other ecological
barely been tapped. Over processes. Soil quality is
the next decade, as many restored through deeper
as 500,000 acres could be

Our improved
understanding rooting and‘higher organic

reforested. Restoration matter inputs to soil than
currently relies on planting of ref ores ta tioti would be true under con@-
native species-primarily treatments is ued cropping. As Eastern
single-species, widely spac- leading to cottonwood ages, it sheds
ed oak-to allow natural success in lower branches, thereby
invasion ‘of other species. increasing coarse woody
However, this treatment restoring

bo ttomland debris on the forest floor.
does not work for sites that
flood infrequently or sites hardwood  sites. As a result of this project,

more than 100 yards from. :
existing seed sources.

forestation treatments have
improved the. performance

Four different treatments were in-
stalled, examined, and compared:
standard planting treatment using
seedlings; standard planting treat- .
ment using acorns; new treatment
using the fast-growing native species,
Eastern cottonwood, as a nurse crop
for interplanted oak seedlings; and
treatment alfowing natural regenera-
tion and succession. This study has
improved our understanding of both
short-term and long-term effects of
common and innovative afforesta-
tion treatments on restoring bottom-
land hardwood wetlands functions,
including wildlife (small mammals,
hawks, songbirds), soil quality and
carbon sequestration,’ and under-
story biodiversity. In addition, the
quick restoration of an early succes-

of public restoration efforts such as
the Wetlands Reserve Program in
Mississippi, Louisiana, and Arkansas.
In 1998, the documented feasibility
of the cottonwood interplanting treat-
ment encouraged its use on approx-
imately 6,000 acres in these states.
This treatment gives a landowner
“multiple options -including manag-

I ing the cottonwood for timber that
provides financing for other manipu-
lations-without damaging the
emerging oak stand. The treatment
provides landowners with the incen-
tive and means to actively manage
their restored stands to maximize
wildlife and other benefits. The
project has enhanced partnerships
between several Federal agencies,
private, landowners, and forest
industry.

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

Research Worb  Unit 4155 ,
Bottomland Hardwoods Fish .and  Mus,&l  Habitat Improverpent

and Wetlands

The, Little Tallahatchie River in north-
central Mississippi was channelized
approximately 50 years ago, .leaving
a 23-mile  reach.of the original river
channel intact but with

at autumn base flow, prior to restoral
tion. Sites on the old river channel
were characterized by a diverse fish
and mussel fauna typical of lentic,

wetland habitats. Sites on
greatly reduced flow. Conse- W e  a r e the drainage canal were
quently, this section of river characterized by a less
experiences stagnation at evaluatingfish diverse fauna typical of
low  flow and some areas ’ and mussel degraded, lotic  aquatic
have filled in completely. habitat before habitats. In the spring of
The “Reriver the Little Talla- and after 1999, field8  sampling will
hatchie,” project is a com- be conducted to provide a
munity-based local initiative restoration

efforts to
quantitative description of

to redirect flow from’a large the fish ‘and mussel fauna
tributary, from the drainage i m p r o v e and their habitats at spring
canal to the old river chani streamflow. base flow, prior to restora-
nel, providing year-.round tion. Upon flow diversion,
flow in the original channel. sampling of these sites will
The project is being considered for
funding under ecorestoration funds
available to the Army Corps of
Engineers.

One of the major benefits of this
project is expected to .be  im-
provement of fisheries habitat.
Fisheries scientists have begun
a research ‘project to evaluate
changes in the fish and mussel
communities in the old river
channel in response to restora-
tion of flow. In the fall of 1998,
they completed field sampling
designed to provide a quantita-
tive description 6f the fish and
mussel fauna and their habitat

continue in an <effort  to document
changes in the fish and mussel fauna
and their habitats’ in the context of
restoration act,ions. ,

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

Teinporary  Housin for ,
cfRe -Cockaded Woodpeckem

Research Work Unit 4201
Threatened and
Endangered Species

The red-cockaded woodpecker at’the release site may help it de-
(Picoides borealis) is an endangered velop an affinity for, the site-and be
species native to the open pine more likely to remain upon release.
woodlands of the Southeast. These The aviary consists of a circular
birds construct cavities in living pine frame about 5.1 meters high and
trees for nightly roosting 4.7 meters in diameter
throughout the year and with hardware and shade
for nesting during the We are cloth on the outside. It is
breeding season.

Recovery has focused on
increasing population size
and’on reestablishing birds
in abandoned’ habitat.
Translocation has been a
useful tool in minimizing
the loss of genetic diversity
in small populations and in

evaluating the
use of a

mobile aviary
to improve
relocation
success of

redrcockaded
woodpeckers.

erected around a livi,ng
pine tree that contains an
artificial cavity insert that
the bird can use for night-
ly roosting. The mobile
aviary is currently. being
tested at the Savannah
River Site near Aiken,
South Carolina.

facilitating population re-
*

/ .The  study consists of
covery  after a catastrophic
event. The’ numerous transloca-
tions of endangered red-cockaded
woodpeckers have beneficially
affected the status of many small
populations. However, these re-
leases have relied on a “hard”
release approach whereby a bird is
captured, taken to the release site,
and immediately released. Such ’
relocations have met with ,mixed
results in that. the bird often leaves
the release site and is not incor-

.porated into the population.

A mobile aviary was .designed\,  to
allow a “soft” release whereby a
captured bird can be maintained at
the release site for 10 to 14 days
before release. Maintaining the bird

three phases:
1) designing, constructing, and
testing the aviary for durability; 2)
determining whether a red-cock-
aded woo,dpecker  can be suc-
cessfully maintained in the aviary;
and 3) determining whether the
aviary- can instill in the bird an
attachment for its release site.
Partners in this research include
the Department of Energy and the
Savannah River Natural 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.

Caring for  the Land and Serving People
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Research Work Unit 4251
Wildlife Habitat

and Timber Resources
Stud&g  Endangered Speciei  in Tqs

1

:ar

I
The endangered red-cockaded

/I
barrier against rat snakes (Haphe

woodpecker (Picoides bo,realis)  is a spp.),  thereby increasing the proba-
cooper,atively  breedin’g  species that bility of nestling survival and the
lives in groups composed
of two to seven members.
The quality of. the cavity ’

&dies  of
selected by the breeding the, habits of
male is important to all red-cockaded
gr,oup  members because woodpetikers
the breeding male’s cavity and Louisiana
is used as the nest tree ,
during the breeding sea-

pine snakes 1
s o n .  Cansequently re- ire  expected
search defining cavity tree to  remit in
quality ,is important. methods
Roosting and n,esting red- which may \
cockaded woodpeckers prevent the
make daily excavations at extinction

of ‘these
endangered

species.

small wounds, called resin
wells, around their cavity
entrance from which resin
flows down the tree. Our
research has shown that
the breeding male selects,
cavity trees with-greater resin flow
than other active cavity trees within
the cluster. Longleaf  pine cavity trees
selected by breeding males as nest
trees produced significantly greater
resin yields than cavity trees used
for roosting by other group mem-
bers. This preference was also
observed in loblolly,  and shortleaf
pine  cavity trees, but to a lesser
extent. Use of cavity trees that
produce copious pine resin en-
hances the quality of the resin

Caring for the
\I  ‘( .x

safety of the dominant,
breeding male. Rat snakes
regularly attempt to climb
active red-cockaded wood-
pecker cavity trees, but are
generally unable to reach
cavities because of the resin
barrier.

The Louisiana pine snake
(Pituophis ruthveni) is a
large constrictor endemic to
the longleaf bine savannahs
of eastern Texas and west-
ern Louisiana. There are
only about 100 records
known for this sepecies.
When our ‘research was
initiated, the Louisiana,pine
snake was one of the least
known snakes in the U.S.

Land and Serving People
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Celebrating the Year’s Successes

Restoring Ecosystems,. v’

Studying Endangered Species in Texas

The Louisiana pine snake inhabits
primarily- longleaf  pine savannahs
with sandy, well-drained soils.

Research Work Unit 4251
Wildlife Habitat

and Timber Resources

L

Radio-telemetry studies confirmed
this -relationship and also demon-
strated a very intimate association
with Baird’s pocket gophers (Geomys
breviceps). Louisiana pine snakes
spend much of their time within
pocket gopher burrows or nearby on
the surface. They also escape
periodic fires in pocket gopher
burrows and use the-m as sites for
hibernation. ‘Research on prey
composition has also confirmed that’
pocket gophers are the primary prey
of Louisiana pine snakes. Laboratory

‘experiments revealed specialized
prey handling behavior that allows

Louisiana pine snakes to efficiently
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 eliminates her-

b baceous vegetation. Our working
hypothesis is that alteration of fire
regimes that reduce herbaceous
vegetation result in the decline of
pocket gophers, and may be a
primary cause of the decline of
Louisiana pine snakes.

Telemetry studies have also demon-
strated th.at  vehicle mortality of
Louisiana pine snakes is significant.
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 mortality at- the landscape
level are only beginning to be
addressed, but are of obvious
significance in understanding and
managing Louisiana pine snake
populations.

Caring for  the Land and Serving People
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.

Research Work Unit 4106
Maliaging  Upland Forest Alternativek to Clearcutting

Ecosysrems  in the Mid-South I ’ on Public and Private Lands

The Research Work Unit’s special
focus is in uneven-aged silvic&ure.
&it scientists were invited to contri-
bute’ a syn,the,sis  of research in
uneveh-aged silviculture of southern
pines to a national publication atiout
the current status of un-
even-aged silviculture in
the nation. There is a sixty
year record of data ‘fi-om
the “Good and Poor Farm
Forestry” uneven-aged sil-
viculture demonstration
studies OQ  the Crossett
Experimental Forest, plus
fifteen active studies that
apply to uneven aged silvi-
culture iri three different
forest types: loblolly-short-
leaf pine stands on the
West Gulf Coastal Plain,
pure stands of shortleaf
pine and pine-hardwood
stands in the Ouachita
Mountai&.’ and oak-hick-
ory stands in the Arkansas

Arkansas prqvided several key advan-
ces along these line.?  in FY ‘98.

A set of four publications appearing
concurrently in one of the major
forestry journals analyzed the devel-

opment of poorly-stocked
loblolly-shortleaf pine

We distributed ,
over 200 copies
of uneven-aged

silvicu&ure
guidelines
across the
South, and
published a

four-part series
on management
of understocked

stands in a
major regional

applied journal.

stands on the Crossett
Experimental Forest and
elsewhere in the West Gulf
Coastal Plain. These’stud-
‘ies demonstrate a much
greater potential for recov-
ery of poorly stocked cut-
over stands than has been
previously thought. Tra-
,ditional advice has been to
site-prepare the cutover
stand and replant, which
is often too expensive for
landowners. These studies
suggest that such stands
can be rehabilitated from
far poorer stocking than

previously thought, at a

Ozarks.. With this database, unit
scientists are developing the applied
ecology and silviculttiral  technology
information needed to properly
manage the upland forest ecosystems
of the Mid-South using uneven-aged
silviculture.

Society continues to insist on alter-
natives to traditional forms of timber
management on public and private
lands. Scientists in <the  Monticello/
Crossett Rese’arch Work Unit in

much lowe’r cost than ‘that incurred
by site preparatipn  and planting. The
result is that they will provide high-
value 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 profession&l advice in
evaluating the develop’mental  poten-
tial of such tracts on a case-by-case
basis.

Caring for  the Land and Serving People
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Integrated Ecosystem Management
Studies Lead to Adaptive Management

Multiple needs and uses of forest
resources require an integrated,

interdisciplinary eco-
We are meeting system approach to
, the growing research, planning,

demand for and management. The

means to
Wine Spring Creek

monitor the
Ecosystem Manage-
ment Project in the

effects of land Nantahala National
management Forest in North Caro-

activities on lina is providing both

water quality by
a framework and spk-
cific  information to

testing address those needs.
monitoring This project in the

methodology in 4,500-acre  Southern

association with Appalachian basin has

forest road multiple goals: achiev-
ing forest plan ~desired

Cons@uCtion  and future conditions and
streambank demonstrating, deve-
restoration. loping, and testing

alternative means to
reach those condi-

tions by using available and new
research to predict and evaluate
ecosystem responses.

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

Research Work Unit 4351
Watershed .Responses

to Disturbance

4 Stand restoration burning in
the. mixed pine-hardwood
stands has reversed the decline
in this forest type. This pre-
scription stimulated pine re-
generation, increased vegeta-
tion diversity, maintained
small mammal and soil arthro-
pod diversity, improved wild-
life habitat, and maintained
water quality and soil fertility.

Z$ Three methods of selection
harvesting in mixed oaks
stands were applied to improve
oak regeneration; enhance
wild turkey, ruffed grouse, and

_ Neotropical bird habitat; and
increase vegetation diversity.

Caring for the Land and Serving People
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Providi,ng Options-for Wise Use tind Management.. .

Research Work [(nit  4351
Watershed Responses

to Disturbance

The impoverished aquatic habi-
tat and associated insect and fish
populations are being enhanced
by increasing stream structures
through scientifically based
additions of coarse woody de-

* bris to, streams..

Integrated Ecosystem Management ’
I I

Studies Lqad  to. Adaptive Management
.

9 Recreation studies identified
human uses of the watershed
and customer preferences for
future uses. A larger scale study

showed how economic tools~
can be extended to quantify
complex social and biological
values associated with eco-
logical processes. Both of these
efforts provide an improved
basis fo.r  management plan-
ning.

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 alternative
management practices.

8 Improved methods,’ devel-
oped to, classify ecosystem
units on the watershed, are
being,melded  with other re-
search and management ac-
&ivities  to test the utility of the

p r o c e d u r e .

These research findings, among
others, are being synthesized and
formulated for inclusion in a deci-
sion support system to assist and
improve the forest management
p’lan process. In the short-term,
results .from  this research are
reviewed and management tech-
niques changed, if appropriate, in
on-going feedback hnown as
adaptive management.  I

Caring for the L&d and Serving PeopleI
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Adl-
I ‘

kesive’  Technology 1
fey BonQing Green’ Lwnb&I

End-jointed lumber is sold at pre-
mium prices because it has more
uniform strength and less tendency
to warp than straight-sawn lumber.

I development of this process, a soy
protein derivative was investigated.
These soy-based adhesives also
bonded different wood species with

,

.  .

An adhesive system that
bonds wood at a wide range
of moisture contents would
permit the use of low-quality
plantation grown timber,
short-length processing
wastes, and green wood in
the manufacture of. high-
quality structural lumber.
Such adhesives to produce
end-jointed lumber that
meets industry standards’for
structural lumber have not
been available.

Through the cooperative
efforts of a Southern Re-
search Station scientist and

SoyBond
resin

adhesive
developed

which
allows end-

joint bonding
of lumber at
a wide range
of moisture

content.

a private consultant in Washington
State, the capability to‘end-joint wood
with high moisture contents was first
demonstrated using vegetable tan-
nins to alter the cure properties of
standard phenol-resorcinol-formalde!
hyde (PRF) adhesives. An adhesive
formulation was developed using a
tannin with alkaline catalyst 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 gel
to form a durable adhesive bond.
Because the availability and price of
the tannin component stalled further

~ lumber produces premium quality
lumber from low-quality timber.

‘,Second,  by end-jointing the lumber
before drying, energy is not used in
drying defective wood. Third, the
uniform board lengths that result
from this process translate into a
more efficient use of the dry kiln.
Fourth, by reducing the amount of
resinous knot defects (common to
southern pine lumber) subjected to
‘the drying process, the amount of
volatile organic compound emissions
that contribute to the blue haze from
dry kilns is also reduced.

\*

Research Work Unit 4701
,Southern  Forest

Resource Utilization

wi,de-ranging,  moisture con-
tents. Evaluated in a number
of full-scale plant trials, the
SoyBond  resin technology
has successfully met indus-
try standards for structural
lumber. Currently used com-
mercially in one plant, the
adhesive is ,under  considera-
tion by other lumber manu-
facturers. 1

The development of this
adhesive technology pro-
vides at least four benefits
for the forest industry. First,
bonding short length sec-
.tfons  from green defective

Caring for the Land and Serving People
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Research Work Unit 4703
Biological/Engineering

Monitoring Impacts from Forest Harvesting
Technologies Global Positioning System (GPS) Techr

Maintenance of soil productivity has
been identified as a key component
in sustainable forest management.
Two primary indicators have been
used to monitor changes

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

in soil productivity: soil
compaction and stand
productivity. Neither indi-
cator cqmpletely  charac-
terizes the influence of
management on soil pro:
ductivity.  Stand growth,
for example, is confound-
ed with climatic, genetic,
and other management
factors, making conclu-
sions about soil produc-
tivity drawn from growth
measurements alone
highly suspect. Degree of
soil compaction is intui-
tively a better measure of

Ciobal
positioning

sys terns (GPS)
provide a r.obust

and practical
means of
tracking

movements Of
machiqery
engaged in

forest
management

activities. I
\

ing process are maps showing traffic’
intensity over an entire stand. Given
that traffic intensity i-s directly
related to changes in‘ soil physical
properties, the maps could be used
in conjunction with data on soil,
moisture at the time of traffic and
soil type to identify areas within a
stand receiving levels of machine
traffic that could be limiting to
subsequent stand growth.

soil productivity, and compaction
has been shown to occur with
various management practices,
most notably with machinerylraffic.
Significant increases in soil compac-
tion, however, often occur, on
relatively small, widely distributed
areas within a treated stand. In-
formation on the distribution of
impacts across a stand is difficult to
collect in practice. Iheally, an
indicator of soil productivity would
be sensitive to changes in soil
physical properties, be related
strongly to stand growth, and be

Global positioning sys-
tems (GPS) provide a ro-
bust and practical means’
of dracking  movements of
machinery engaged in
forest management activ-

‘ities.  These systems pro-
vide data on, not only
where a machine went,
but how often it passed
over a given location. We
are currently using this
technology in. evaluating
the impacts of forest
harvesting on soil physi-
cal properties at a stand
level. Results of the track-

Research this year has led to the’first
large-scale, detailed maps of traffic
patterns resulting from tree length

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

Impacts from For&t Haivesting  with Research Work Unit 4703
Positioning Systgm (GPS) Technoldgy Biological/Engineering

Technologies

harvesting in the Southeast. The
maps show how many times each
0.5 meter square section of a stand
was traversed by harvesting machin-
ery. Further research has been done
to use the traffic maps to predict
changes in soil physical properties
associated with a known level of

traffic passes. ‘This information
provides a means of estimating,
with great spatial detail, the soil-
related impacts from forest harvest-
ing. Combining these results with
subsequent tracking of growth in
these stands will provide a clearer
understanding of the relationship

between traffic intensity and
site productivity. Other bene-
fits derived from’using GPS
technology include near real
time feedback on progress of
harvesting, and the ability to
remotely monitor the work.
of- harvesting crews. Coupl-
ing GPS with tree measure-.
ment sensors on felling
equipment will provide ‘pre-
cision, forestry’ technology,
making the flow of timber
accountable from the stump
to the mill and mapping
stand yield without pre-
harvest cruising. Positional
data could also be used by
loggers to increase produc-
tivity of their operations. We
are currently doing research
in all of these areas of appli-
cation for GPS technology.

Caring for  the Land and Serving People
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Land use and resource management
choices are perhaps the most impor-
tant determinants of -forest structure
and condition in the’Sou.th.  The
South’s rich diversity of land ‘owner-
ship, forest types, physiography, and
wood products industries ”

Research Work Unit 4851
Economics of

Forest Resources *

I
Forecasting LAnd  Us‘e  and*the

UrbanlWildland  Interface in the St,
.

The land use model for the South is
also being used to assess the potential
growth in the region’s urbanlwildland
interface over the next thirty years.
This change in the “human-context”
of forests holds important implications

for the relative values of1
defines complex interac- J Lornpzxer various forest uses.’ To
tions between people and models provide investigate one aspect of
forests. As social systems
experience rapid change,

a found&i& for these’.changing  forest val-.
ues, ‘the land use model is

the implications for the
regional

assessments of also being integrated into
region’s forests could be

forest
an assessment of the

substantial. south’s timber markets.
Scientists .at  the Southern sustainability. Land use forecasts for the
Station’s Research Triangle South suggest a high de-
Park Lab and several Universities have gree of flux between agriculture, forest,
developed spatially explicit computer and urban land uses. However, these
models of land use change at various changes are spatially focused with
scales. These models simulate the urban @owth  concentrated in places
effects of .economic,  demographic, like the Piedmont Crescent -  Raleigh,
and physical .condi,tions  on land use North ‘Carolina to Atl,anta,  Georgia -
allocations, Projections of these the coastal areas, and central Ten-
driving variables -  e.g., population nessee. .Forest  cover will, decline in
growth and markets for agricultural these areas and residual forests will be
goods - can then be used to forecast more “urban” than “rural.” In other
how and where land use would change parts of the South, the critical variables
in the future. ‘Fine scale models have in determining the extent of forests are
been linked to water quality and the relative values of forest and
biodiversity for large watersheds in the agricultural products. Here again,
Southern Appalachians. Broad scale change is spatially focused with, for
models forecast land use shares at the example, shifts from agricultu’re to
county level, and have been developed forest being most likely in south-
for the South and the Mid-Atlantic western Georgia’ and parts of the
regions. These models provide a Mississippi Delta reiion.
foundation for regional assessments
of forest sustainability.

Caring for the Land and Serving People/ ..
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I
An Option for Con@ollin!g

American Chestnut Blight Disease
I

Chestnut blight is a devastating

Research, Work Unit 4153
Southern Institute
of Forest Genetics

A transfer results in conversion of
fungal disease-of American chestnut
trees. The forest ecosystem of the
eastern tinited States has been
greatly altered by this catastrophic
disease. Eighty years ago, chestnut
trees were a major compo-

the recipient fungal strain to lesser
virulence. Therefore, information
about the number and prevalence
of vegetative compatibility gioups  in
natural populations of the fungus

may help in developing an
nent of hardwood forests. Use OJ blight control strategy
After the accidental intro- molecular utilizing less virulent virus-
duction of this fungus from markers infected strains.
Asia, it spread rapidly, and
within 50 years reduced minimizes cost Scientists at the Southern

the species to a ,minor of laboratory, Research Statjon, South-

understory component. testing to study ern Institute of Forest
Genetics in Saucier, Missis-

Just as this fungus is able
to infect and cause disease
on chestnut trees, the fun-

virus
transmission

sippi have developed mol-
ecular markers as tools for

dynamics. better understanding the
,gus  is infe.cted  by a virus.

-

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

I /

fungal vie genes and virus
transmission. To date, molecular
markers linked to five of seven
known vie genes have been identi-
fied. These molecular markers are
being used to minimize the costs of
laboratory testing.
‘Using mol.ecular  ,markers,  the time
required for identifying genetically
an unknown,isolate of the fungus
has been reduced ‘from several
weeks to a single day. Our ability to
quickly identify large numbers of’
isolates has made virus transmis-
sion dynamics easier to study,
permitting scientists-to,evaluate  the
practicality of virus transmission as
an option for fungus control at a
population level.
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Undersbmdi~g  Ehvironxnental  an:d Biolo#ckl Threats.. .< ,-
Research Work Unit 41.54

Biological  Foundat ions ,
Large-Scale Outdoor Laboratory Offers

of Sustainability a  Significant Research Rf
I

The Southeast Tree Research and SETRES increased atmospheric CO2
Education Site (SETRES), located in surrounding individual b!anches
Scotland County, North Carolina, is and demonstrated that loblolly pine
a large-scale outdoor labQra-

We have increased net photosynthesis
tory designed to study multiple a and growth under elevatkd
aspects ;of  sustainable south- &own that ~02.  No changes in branch
ern pine forestry. SETRES was elevated water use wer&  observed.
established in 1992 as an
important. component of the
Southern Global Change Pro-
gram and <represents a major
collaboration among the For-
est Service, industry, and uni-
versities. SETRES has pro-
vided an excellent opportu-
nity to assess interactions
among diffe,rent  levels of

s Resource  availapility  including
water, nutrition, and atmos-
pheric carbon.dio%de (CO2).

levels of
cqrbon
dioxide

increase
pho te-

synthesis
and

growth in
loblolly
pine.

I I

This wqrk  was followed by an
- intensive 2.5 year study where
entire 13-year-old  trees were
surrounded by 40-foot-tall
who’le-tree Chambers. The use
of large  trees for this work is;
novel and has permitted re-
sponses of the entire tree
caliopy and root systems to be
evaluated. Again, elevated CO2
has been Shown to increase
growth rate and no negative
consequences to tree physi-

In 1998, research on loblolly pine
responses to elevated CO2  neared
completion. Original wdrk at

ology  and function have been
obseived.

1

3u l t s

,a

,

\
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Understanding &vironmental  and Biological Threats,. ..

D e Disease Damage in Wing  Trees
ResBarch Work Unit 4155
Bottomland Hardwoods

and Wetlands

Various disease-causing microbes, trees with bacterial wetwood  from
such as wood-decay fungi and healthy trees, but could not detect
wetwood  bacteria, are foundational individual wetwood-infected trees
components of bottomland hard- with any degree of certainty.
wood forest ecosystems. Roughly ,Current  efforts are focused. on
30 percent of the total improving the technique
timber volume harvested in order to identify infec-
in the United States is We are tions in individual trees.
destroyed or decreased in
value by heart decay each

improving
techniques to Another set of tests is

year. Lost value due to
bacterial wetwood  in the use technology evaluating the use of

electronic aromascan
oak resource alone has to identify
been estimated to be $25 diseased  {iving

technology to detect dis-
ease-causing microbes.

million a year. Whether
one is interested in evalu-
ating the relative health of

trees.

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
estimate the incidence and severity
of diseases such as heart rots  and
bacterial wetwood  infections.

This technology elec-
tronically  measures vola-

I

tile compounds given off
by the microbes. So far, it has been
used to separate pure cultures of
wood!  decay fungi isolated from

Progress is being made to develop
ways of detecting fungal and
bacterial 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 individual
trees. In addition, ultrasound was
able to separate a population of

7

decayed trees. This technology has
the potential to‘identify wood decay
fungi, vascular wilt fungi, bacterial
wetwood,  bacterial leaf scorch, and
many other microbes capable of
causing lumber degrade in wood
samples. Early detection of these
organisms using simple portable
units would allow forest managers
to adjust harvest schedules to
minimize volume lost to rots,
decays, and other organisms in
standing t.rees:  Aromascan and
ultrasound technologies could be
used’ in virtually any forest eco-
system.

Caring for  the Land and Serving People
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Research Work Unit 4202
Coldwater Streams
and Trout Habitat

A Bioindicabr  Technique for
Water  Quality Asgess:

Watershed health and restoration is a Practical application of the bioindicator
key theme of the Forest \Service’s in a field setting requires only a hand
Natural Resource Agenda, and much lens with 10-l  5x magnification. Quali-
effort’has  gone into the development tative samples of insects can be vi,ewed
of best manageTent  practic& ,on site, allowing a screening-
to prote’ct  water quality on New inset  t- level assessment to beconduct-
national forests. The new
insect-bacteria bioindicator has bacteria ed within minutes. Preserva-

bioindica tor
tion of insects in alcohol or

direct application to these
efforts. Information gained shows

formalin  or manipulation of
insects with collection equip-

from this technique provides a
first step in the implementation

promise for inent does not dislodge the

evaluating bacteria. Consequently, sever-
of programs to initiate stream
recovery. This new method strea’m

ity of infestation can be con-
firmed in the laboratory with-

evaluates detrimental effects of quality. out loss of data. Archived
excess nutrients in strear&. samples colle’cted‘  Bs part of a
The technique is based on the physical
appearance of aquatic insects, which
become covered by filamentous bac-
teria when excess nutrients are present.
Stimulated into a bloqm stage of growth
by elevated concentrations of hitrate
and phosphate, the’ bacteria readily
colonize the gills and.body surface of
insects. By simply viewing insects
collected from a stream, nutrient-
impacted sites can be identified. ,

long-term monitoring program or for
other research purposes can also be
evaluated. Common stream insects
such as mayflies  ‘are adequate for the
assessment and no detailed taxonomic
identification is required.
The bioindicator also shows promise as
a significant addition to the Environ-
mental, Protection Agency’s Rapid
Bioassessmeflt Protocol (RBP),  a
method widely used in North Anierica

normally. The diagnostic ability of the

In laboratory studies, more than 90

technique was confirmed through field

percent of insects whose bodies were

studieS,  where, a strong positive rela-
tionship was’found between the degree

more than 25 percent covered, by

of bacterial growth and the reduction
in density of insects at nutrient-

bacteria died within 30 days, but those

enriched locations.

without bacteria st.irvived  and grew.
The bioindicator should  be a valuable

and Europe for‘stream quality rating.

tool for use in watershed management
because it can detect n.u’trient  impacts

The simplicity and speed of the

and evaluate th&  success of actions
taken to control nutrients from point

bioindicator allow it to be incorporated

or nonpoint  sources.

into the RBP with littlk additional effort
by those conducting stream surveys.

I I
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CelHAxting  the Year’s Successes

AdVi

al Threats. + w

Research Work Unit 4501
South&n

Pine Beetle

We continued our exploration of allylanisole,  a host derived compound.
interrelationships between bark infest- Importantly, the combination of visual
ing insects and their symbiotic fungi. and semiochemical deterrents pro-
We demonstrated that mites duced,  an additive effect, sug-
associated with the southern ’
pine beetle (SPB) successfully, Patent

gesting that this combination
may be useful in tree protection

feed and develop on a fungus recei~edfor  strategies with tree-killing bark
which competes with SPB, but bee tie beetles. We have also evaluated
do not develop well on the repellev t. the effects of visual disruption
fungus which is mutualistic with treatments on another impor-
SPB. In studies on the effects of tant species of bark beetle -
growing season burns in longleaf  pine, the western pine beetle, a close relative
we found thar burns of moderate
severity resulted in higher levels of root-

of SPB.  White traps again caught
significantly fewer beetles; however,

infesting weevils and beetles in longleaf the effect was not as strong as observed
pine than did low level burns or no in SPB. The combination of visual and
burning. This indicates that damage semiochemical deterrents again pro-,
from growing season burns may result duced the greatest effect, suggesting
in increased presence of secondary that this treatment be pursued to
root infesting insects and their determine its efficacy as a tree pro-
associated fungi which can become tectant. .
pathogenic in stressed trees.
Patent Number 5,695,807  was received
December 9, 1997 for an invention
identifying four additional analogs of
4-allylanisole,  which effectively repel
Scolytid beetles.’ This technology is
significant in that the analogs are
repellents, not broad spectrum insecti-
cides. We have also been exploring the.
effects of visual silhouette modification
on host selection behavior in bark
beetles. The presence of a vertical black
silhouette appears to be especially
important, to SPB. Attractant-baited
white traps significantly and dramati-
cally reduced catch compared to
standard black traps. In fact, the
reduction due to this visual deterrent
was stronger than that observed with
semiochemical deterrents such as 4-

I IIn our studies of the relationship
between growth and resistance to pests
and pathogens, our most significant
highlight came from studying the
effects of severe .wounding.  We con-
ducted this wounding to reduce the
reservoir of previously, synthesized
oleoresin. When we combined this with
repeated measurements of resin flow
from bark wounds, we found that trees
with large live-crown ratios recovered
most rapidly. Within a few days such
trees produced resin, flow greatly
exceeding that measured prior to the
sev,ere  wounding treatment. Such
responses indicate that sampling the
reservoir of preformed resin may not
always lead to accurate predictions of
levels of pest resistance within a tree.
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Research Work,Unit 4505
Insects and Diseases ,
of Southern For’ests

At least 4,500 pest species of foreign
origin have established free-living
populations in the United States.
These exotic pests have

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

direct economic conse-
quences, estimated ‘in
1991 to have accumu-
lated to 96 billion dollars.
In addition tothese  direct
costs for control and for
lost forest, range and
wildlife habitat produc-
tivity and recreation/
aesthetic value, exotic
pests also cause incalcul-
able damage by threaten-
ing biological diversity
and altering key ecosys-
tem processes, such as

hydrology, nitrogen fixation,
regimes.

A Proceedings
has been

The proceedings of this
conference were pub-
lished in 1998, under the

published, title Exotic Pest.3 of East-

Exotic Pests of em Forests, in collabora-

Eastern Forests,
tion pith the Tennessee
Exotic Pest Plant Council

which represents and Southern, Appala-
state-of-the-art chian Man and the Bio-

exotic pest sphere (SAMAB). Intend-

manage-men t \ ed to .represent state of

in forests the art exotic pest man-
aaement  in forests todav.

today. thee  publication also spoi:
lights the need for in-

and fire

II

creased interception and
eradication of new pes{s  as they are
identified to reduce the ultimate’

USDA Forest Service Research
(Southern Research Station and
Northeastern Forest Experiment
Station) and Forest Health Pro-
tection (Southern and Eastern
Reg7ons)  sponsored a conference
that highlighted the impact of exotic
pests in forest ecosystems and’
explored ~management  options.
Developed for managers in the
National Forest System and other
forest land managers, the confer-
ence< included ‘speakers from the
USDA Forest Service,. State govern-
ments and-universities, and private
enterprises engaged in impact

costs of invasive exotic species.

Caring for  the Land and Serving People
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I
Cooperative Approach

to Forest Health Mmitwing
Research Work Unit 4803

Forest Health
Monitoring Program

The Forest Health Monitoring (FHM)
program started in 1990 when the
Forest Service, the New England State
Foresters, and the Environmental
Protection Agency agreed to join forces
to develop a national, inter-
agency Forest Health Moni-
to,ring program. Although
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-
tional Forest System all have
a role. In addition to the

a’cooperative, multi-agency program to
monitor,‘assess,  and report on the long-
term status and trends in forest
ecosystem health in the United States,”
the program has made good progress.

It is integrated with the
A cooperative Forest Service’s Forest In-

approach shows ventory and Analysis units

success in and is implemented in 37

developing the States covering about 70

scientiJc  and
percent of forest land in the

_ 1ower 48 States. Monitoring
administrative information increasingly
framework for responds  to  agency  and

Ycollecting  lnd partner information and

reporting forest reporting needs, is based .on

health
Santiago Declaration criteria
and indicators, and includes

information. strong quality assurance and
Forest Service, six Federal
and 38 State agencies and more than
a dozen universities have made impor-
tant contributions toward reaching a
common goal. Melding Forest Service
needs, with those of different Federal,
State, and university partners, into a
cohesive whole has been a challenge.
Though challenging, FHM’s.  success
shows that this cooperative approach
will succeed for developing both the
scientific underpinnings, and the
administrative framework, for col-
lecting, managing, assess.ing,.  and
reporting forest health information
critical to a wide.range  of policy and
management decisions.
Although FHM has yet to fully reach the
goal of “developing and implementing

FHM aims to provide scientifically
quality control measures.

sound information for formulating
strategic national and regional resource
plans and policy,,for  making ecoregion-
scale resource management planning
decisions, and for evaluating Forest
Service success in meeting forest health
protection responsibilities.
As with other resource monitoring
projects, collecting data is only half the
task. Communicating results to a
diverse group of constituents is a key
part of Forest Health Monitoring.
Information is available through various
national, regional, and State publi-
cations and the FHM Web site: http://
www.fs.fed.us/foresthealth/
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The

Over the last eight years, scientific
research has greatly advanced our
understanding of global environmental

’ change and its repe,tcus.sions  for

-assumption southern forest ecosystems. During

thatforests
this period, international sciennfic
consensus was reached by the

will arow the Intergovernmental Panel on Cli-
sami  .way  in mate-change that “the balance of

the future as
evidence suggests that there is a
discernible human influence on

Research Work Unit 4852
(Southern Global
Change Program

EPfects  pf Giqbal Epvir~timental
., Change on Southern Fbresk

they did in the global climate.” In 1998, global
pa+ may be average temperatures werewarm-

invalid. er for each,month,of  the year than
in any previous time in recorded

history and the global atmospheric
carbon dioxide concentration rose
again by 0.5 percent. Changes in the
atmospheric composition and climate
will have a significant influence on
ecosystems in our region. The region’s
forest ecosystems are experiencing
changes in their chemical and physical
environments at heretofore unprece-.
dented rates.
The Southern Global Change Program
published a summary of the first five
years of research conducted by the
program of the critical findings from
projects conducted by Southern Re-
search Station scientists and university
and private industry partners. There
was consisten&  among these studies
on one important point; the direct
effects of elevated carbon dioxide on
physiological factors affecting produc-
tivity were large and this leads to the
expectation that there will be increases
in groivth  for southern forests Climate
change is likely to involve changes in

atmospheric carbon dioxide, temper-
ature, and precipitation-all occurring
simultaneously. Current regional mode1
simulations suggest that growth will
increase based on our current under-
standing of forest growth and physio-
logical processes. Some of the more
complex models suggest that less
understood processes such as nutrient
limitations, inter-tree competition,
stand-closure dynamics, and water
balance have the capacity to mitigate
potential growth increases.
Many of the forests in thk  southeastern
United States are currently under
intensive management. The degree to
which these forests continue to be
managed in the future may determine
how responsive they will be to global
environmental 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 climate ‘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
analysis of regional forest process
models suggests that. we. can make
some strong inference about .growth
trends under future climates based on
extrapolati0.n of our current scientific
knowledge, while improving our
understanding of forest-climate inter-
actions.’
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Processing, and Rkcycling

While the demand for hardwood Evaluation, Processing and Recy-
products, such as flooring, millwork, cling Research ,Work  Unit and at
furniture, and kitchen cabinets, is Virginia Tech University cooperative-
increasing, the potential ly developed .a  computer
supply of timber is decreas- Commercial vision system that separ-
ing, as many forest areas vjersion  of ates, cuttings from lumber
are removed from timber by wood color. The cuttings
harvesting. Because the computer vision

system improves
are automatically separat-

timber jndustry  is asked to ed, and cuttings of like color
produce  more  products material J are processed into  higher
from fewer resources,  i t  utilization. value products. These sci-
must process mixed. spe- entists then helped indus-
ties, such as lower quality red oaks, trial cooperatorsdevelop a commer-
which previously remained in the cial version of the computer vision
forest. ’ system, This commercial machine

To help industry maintain the
has been successfully operating in a

production of high quality wood
plant for more than 1.5 years.

products, scientists in the Tree 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
most significant impli-
cations for the hard-
wood industry. Evolving
from research, this com-
mercial machine is help-
ing industry adjust to the
changing hardwood re-
source by improving
material utilization.

Caring for  the Land and Serving People
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.Aligr$n$j $roduqg  x&h Cust&&r  Needs.;.I

’Research Work Unit 4801
Forest inventory Implementing an Arhual

Forest Inventory Systemand Analysis

For more than 70  years, the Forest,
Inventory and Analysis (FIA) program
has been the only inventory work that
produces a comprehensitie  account of
natural resources on both public and,
private lands. It has also been the only
inventory work that historic-
ally focused on broad regions
of the country where it con-
ducted inventories on a State-
‘by-state, cyclic b’asis  with
cycles of 8 to 15 years. Using
this design, inventory crews’
measuied  all field plots in one
State before moving into
another State. However, data
collected under this design
are  only accurate for a State
for 1 tg 3 years after, that

use of remote sensing, models and
statistical procedures; quality assur-
ance; database management; and an
annual sample of measured plots.
The annual forest inventory system
has, how been scheduled for imple-

. mentation in all 13 Southern
Annual States. Because the scope of

inventory data annual inventories is large,
for each partnerships have  been form-
J--  - - - -

southern State ed with several organizations,

will provide most notably the Southern
State Foresters. At the end of

State’s ;nv&to’ry  is completed. In
additicn,  the data are not connected
in time across State boundaries, either
between or within regions. Because
more timely, consisterit data across the,
entire South were need.ed, the concept
of an annual inventory system was
introduced in 1995.
The annual forest inventory system
provides the basis for integrating the
Forest Health Monitoring’(FHM)  and
the FIA ‘program,’ thereby increasing
the effectiveness of each. The objec-
tives of this system tire  to create and
to maintain a database of current
inventory estimations. To meet -these
objectives, 20 percent of the ground
plots in all of the 13 southern States
must be’measured annually. Compo-
nents of the annual system include
plot strategies; field logistics; greater

Critical data  to FY ‘98, six States were tictive-
addressfor&  ly collaborating with the
sus tatnabiri  ty Southern Research Station in,

issues. the implementation ,of an-
nual inventories. These six

I I
States expended a total of $2,328,000

I I iri 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  remaining seven
southern States within the next 2
years .  ’
Annual data for each State will provide
critical data to assess criteria, and
indicators for forest sustainability and
to address forest sustainability issues.
Data acquired using the new annual
procedures have produced a number
of specific benefits:, 1) more uniform
information among states: 2) confi-
dence intervals that are more stable
from year-to-year; 3) the ability to
immediately incorporate innovations
into each State’s inventory; and, 4)
annual obser\iations  of inventory
e v e n t s .

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

Research Work &it  4802
Wood Prodticts  Markets in China Legal, Tax, and

Economic Influences

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 Aic  Iu ~

especially tropical hardwood; how-
ever, there ias an emerging interest
in United States hardwood species.

The competitive advan-
zn tages of American wood

states wooa proaucts  ex- importer of products in Chinese mar-
ports to China declined kets were found to be
nearly 93 percent from 1988 wood products,

China shows an
product quahcy,  service,

to 1996, from $448 million and reputation of export-
to $33 million. Little was emerging ing firms; disadvantages
known about the factors that 1 interest in were price, transportation
caused this decline. More United States time, and lack of credit
genera,lly,  less is known provide,d  by exporters.
about the forestry and wood hardwood Results were disseminated
products market in China species. at the Society of American
than most other United Foresters National Conven-
States trading partners. tion and through the pro-

A scientist’ from the Southern Re-
search Station was a member of a 3-
person team, participating under the
Scientific Cooperation Program of the
USDA Foreign Agricultural Service,
that visited 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 analyzed. A major finding
iYas that wood product import de-
mand had shifted from softwood logs
and lumber to hardwood products,

ceedings, and as the feature article in
the June 1998 issue of the Forest
Products Journal:

This research can help enhance the
competitiveness of the domestic
forest products industry, which
increases jobs and incomes, and
benefits wood products manufac-
,turers, workers, and forest land-
owners. In China, consumers will
benefit, and substitution of imports
for domestic timber from envi-
ronmentally-sensitive areas will
promote sustainable forest manage-
%ment. Also, the successful collabora-
tion in data-gathering, analysis, and
pubiication  with Beijing Forestry
University should foster future co-
operative research efforts.

Caring for  the Land and Serving People
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‘Celebrating! th& Year’s Successes , ,

I

Research Work Unit 4901 I.
Trends in Recreation Ethnicity Recreation Research

and Wilderness

IDemographic trends indicate. that / / research with southern rural African
growth of minority groups has been American and Anglo populations
increasing faster than the overall
United States population. Forecast-

has uncovered insights about visita-
tion, use, meanings, and peicep-

ed population growth is expected to tions of forested areas. For example,
follow these trends with 82 in -Race, Rural Residence,
percent of the nation’s . . We are and Wildland  Visitation:
growth over the next 30
years coming,from minori-

’ studying the Examining the Influence of
Sociocultural Meaning,

ties. Increased population relationships Southern Research Station
dfversity  creates a man- among and University of Georgia,
agerial.need  to better un- increasing scientists find that the,
derstand minority pre- &no&y meanings rural blacks and
ferences and behavior populations whites attach to wildlands

‘related to natural settings are fundamental to ex-
and outdoor recreation as and recreation plaining differences in
the Forest Service and uses. visitation rates between
other land management the two groups. J
agencies define and fulfill their
missions.

Researchers at the Southern Re-
search Station’s Outdoor Recreation
and Wilderness Unit are examining
social and economic issues pertain-
ing to ethnicity and recreation
nationally and in the Southeast.
Social scientists from the Southern
Research Station and’Fiorida  ‘A&M
University provide a review and
synthesis of theory and empirical
investigations of Anglo and African
American participation in outdoor
recreation in Theoreticpl  Perspectives
of EthNicity  and butdoor Recreation!
A Review and Synthesis of African
American and European American
Participbion.  Recent empirical

2 I I
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. Celebrating the Year’s Successes. ’

I I

Ethnic&y Recreation Research.  . < .I
In the reiated ,paper,  Wildland 1
Recreation in the Rural South: An

‘Examination of Marginality and
Ethnicity Theory, social scientists
from the Southern Research Station

and Florida A&M Uni,versity  use
logistic regression models to test
competing theoretical ex’planations
for black and white -visitation rate
differences to wildlands. Their
findings suggest that race, sex, and
age are strong predictors of wildland
visitation among rural residents..
Moreover, contrary to theory and
previous research, race and income
interact among blacks to effect.
greater visitation among poor blacks

/ ,’ Research Work Unit 4901
Trends in’Recreation

, ’ and Wilderness

than more affluent blacks. Under-
lying reasons for black and white
visitation differences are explored
further in A Consideration of Collec-
tive Memory in African Attachment

to Wildland  Recreation
Places. Sex, age, and race
are important determi-
nants of wildland  place
attachment f-or rural
southerners.

Working with an:econo-
mist from the National
Oceanic and Atmospher-
ic Administration, natural
resource-based recrea-
tion travel demand by
whites and Hispanics to
the Florida Keys is ex-
amined in AccountingJor
Ethnicity in- Recreation
Demand: A Flexible Count
Data &poach.  Using
nonlinear regression,
models, researchers find
significant differences in

price response between whites and
Hispanics. Higher’demand elasticity
for Hispanics rneani  price increases
related to recreation trips to the area
is likely. to disproportionately
displace Hispanic visitors. This result
implies that pricing policies, like
user fees, could have important
distribution and equity consequen-
ces.

Caring for the Land and Serving People
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Celebrating the Year’s Successes
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_ ,~$pIng  Pro’ducts -b&h  Cqbtomer  Needs. . .

Research Work Unit 4104
Disturbance and Management Smoke from Wildfires Causes .

Problems at 1of Southern Pine Ecosystems

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

Results verify the hypothesis that
smoke can be observed from the air
under moonlight if the smoke is
sufficiently dense. A light-intensified

video camera can be used
would permit more wide-
spread prescribed burning,
which is currently limited by
smoke problems. Daytime
smoke can be a nuisance
when it moves into sensitive
areas and a traffic hazard
when it drifts across road-

Remote - for remote sensing of smoke

sens ing  ’
moving near the ground at

allows study
night. This technology is
critical for smoke manage-

of smoke .ment because airborne ob-
movement servation is the only way to

at night. ‘. observe and understand the
movement ‘of an entire
smoke plume and to ,vali-

date computer models for ground-
level smoke m.ovement  and dis-
persal atnight. \

ways. However, the most
severe impacts can occur at night
when small amc&ntsof smoke from
smoldering heavy fuels are trapped
near the ground and carried long
distances in slow-moving air
with .little  dispersion. Smoke
can also be entrapped within
moist shallow valleys at night,,
thereby initiating’ or intensi-
fying local fog. Development
and validat.ion  of nighttime
smoke models has been limited

-because  it has been impossible
to observe smoke near the
ground at night in detail; this
barrier to model development
is being surmounted. Smoke
trapped near the ground at
night has been recorded in
moonlight by an,. intensified
multispectral video camera

from aircraft at approximately
5,000 feet above ground level.” \

,ll

Yi

,
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A~i~~i~~  Prodbcts  with  Customer Needs.. ,

Increasing Foresters’ Skill Levels
Research Work Unit 4101
Southern Appalachian ’

Since 1992, all Bent Creek scientists
and several outside speakers have
channeled their efforts, to train

foresters in the funda-
We have

improved,
the ’

instruction’
in our

SiIvicul  ture
) Shortscourse

and
\ expanded

fhe  range of
participants.

mentals of hardwood
silviculture. They present
an annual workshop
which focuses ton  the
principles and, practices
of silviculture and close-
ly related disciplines for
managing hardwood
dominated upland for-
ests in the Appalachian
Mountains and Interior
Uplands. ’

The target audience for
this annual training is southeastern
State service foresters, ,forestry
consultants, and industrial foresters
Speakers blend classroom lectures

Hardwoods,

with hands-on field exercises to
ensure comprehension of complex
concepts. Participants are trained in:
l forest disturbance history
l site classification.
l forest health I

l economics
l wildlife management
l stand and forest dynamics
. hardwood autecology and syn-

ecology
l hardwood regeneration
l managing mixed stands of pines

and hardwoods
t managing low-value hardwood

stands
l intermediate stand t,reatments

Since 1992, about 200 foresters have
benefited from this intensive training.
This training is offered annually in
June or July.

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

Products w&h  Customer Needs...

We have been making a concentrated
effort to increase the distribution of our
research results, by traditional means,

and modern electronics com-*
We have

responded
to new

customer
needs with

imprqved
product

delivery.

munications. We distribute our
hard copy “Catalog of Recent
Publications” four times a year,
listing the articles and publica-
tions that our scientists author-
or co-author. These publica-
tions are distributed free by
request to people throughout
the country and international-

v

ly. The FY ‘98 List of Publica-
tions is the last section of this Report.
The Stand Management and Forest
Health Team at 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 major World
Wide Web presence with our Web site
at www.srs.fs.fed.us, which contains a
wealth of information about the
Southern Research Station and hun-
dreds of Portable Document Format conferences.

ooks Proceedings Other

(PDF) files of individual publications.
The Web site also serves to distribute
the “Catalog of Recent ‘Publications”
electronically toI a mailing list (listserv)
of over 1,000 addresses-see Web site
page www.srs.fs.fed,.us/pubs/pubsJst.
htm to subscribe. The site includes
directory information, the Strategic
,Framework  for the Southern Research
Station, links to Web sites of our
Research Work Units, links to other
forestry sites, and other information.
By the end of 1998, 12 of our Research
Work Units had sites available on the
Web. Visitation to the Southern Re-
search Station Web site has been
expanding at a dramatic rate and
information is being added to it
frequently. ’
Scientists and I other ‘employees par-
ticipate, in a ,variety  of information-
sharing activities: tours and site visits;
training sessions; informal and formal
presentations, such as giving scientific
papers and doing poster sessions‘; and
staffing exhibits at’ meetings and

Caring for  the Land and Serving People
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The>  goal of the Conservation
Education Outreach Program is to
provide basic conservation edu-

cation to urban young-

In tern teams
visit summer
camps with
messages

‘about natural
resource

conservation
and career5

sters-children who
may never have been
exposed to the con-
cepts of conservation,
recycling, or forest
management. The
Southern Research
Station hosted two
teams of 4 college
interns. during the
summer to provide a

fun, learning experience for
children at sites throughout the
South. : c
The visits include environmental
games that teach conservation
concepts, usually with 20 to ‘35
children at a time...One 4-person
team was located in Asheville,
North Carolina, and one was in
Huntsville, Alabama. The team in
Asheville started a beneficial
relationship with the YMI Cultural
Center in downtown Asheville to
provide conservation educational
programming in exchange for
office space.

The Southern Research Station
teams worked with approximately
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.

Customer Service at the
Southern Research Sta-
tion is providing the pro-
ducts and services needed
by our external and inter-
nal customers-getting
the research results out to
the people who can bene-
fit from them. The Sta-
tion’s standards for Cus-

We continue
to eniphasize

improving I
service to
those who

use our -’
products and
i n f o r m a t i o n .

tomer service include:
u

1. listening and responding to the
needs of our customers-
incorporating our customers’
needs and responding to our

.customers  when feasible;
2. meeting commitments made to

our customers in a timely and
e f f i c i e n t  m a n n e r ;

3. providing quality advice and
work products that meet our
customers needs ‘and expecta-
tions; and

4. seeking, evaluating and being
responsive to feedback from our
customers to improve personal
and organizational effective-
ness.

If you have any comments on\the
products or services provided by
the Southern Research Station,
plea’se contact our Customer
Service Coordinator at 828-257-
4342, or use the comment form
on ourWeb  site.

Caring for  the Land and Serving People
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Auburn, Alabama
Monticello, Arkansas I
Athens, Georgia
New Orleans, Louisiana
Pineville, Louisiana \
Saucier, Mississippi

Mississippi State, Mississippi ’*
Stoneville,  Mississippi
Asheville, North Carolina
Otto, North Carolina

Raleigh, North Carolina I
Research Triangle Park, North Carolina
Charleston, South Carolina,
Clemson, South Carolina
Nacogdoches, Texas

,Blacksburg,  V i r g i n i a  ‘, ’
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Our Scientists at Work: Programs, ,People,  Facilities

G . W .

Our Research -Work  Units (RWU) are located in offices and laboratories in nine
States across the Southern United Stares. Our work covers 13 Southern States,
with findings that are applicable throughout the Nation and in&-nationally  as
well.  While each RWU has a central location, listed below, some have subunits
located at additiona  sites. Our directory of Research Scientists, which includes
more detail about the expertise of each’scientist, is located on our Web site at:
http:/lwww.srs.fs.fed.us/staff/scientist/index.htm

SRS-4 ? 05  and’ SRSm4703  ‘,

Andrews Forestry Sciences Laboratory
s 520 Devall Drive .
*Aubtirn,  AL ‘3,6849 /

The G.W. Andrews Forestry Science
Laboratory is located on the campus
of Auburn University. The modern
office and laboratory facility contains
well-equipped environmental chemis-
try and soil laboratories and a large
engineering research laboratory.
Adjacent buildings house greenhouse,
shop, warehouse, and chemical storage
facilities.
SRS-4105, Vegptation  Management
Research and Longleaf  Pine Research
for Southern Forest Ecosystems. The
mission of this unit is tb: 1) determine
the environmental 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 developmenrof  a variety
of regeneration and management
alternatives for longleaf  pine ecosys-
tems. Long-term longleaf  studies and
demonstrations are maintained on the
3,000-acre  Escambia Experimelital
Forest in south Alabama.

SRS-4703, BiologicallEngin~ering
Systems and Technologies for Ecolog-
ical Management of Forest Resources.
The mission of thi: Unit is to provide
basic scientific information which will
improve the forest operations tools
used in resource management. Pro-
jects are designed to elicit knowledge
about: 1) the biologicallecologica9
effects bf forest operations; 2) know-
ledge about engineering system perfor-
mance and cost; 3),  knowledge about
hyman  performance in forest work;
and, 4) kn70wledge  about decision-
making and planning technologies. The
research goal is to deveiop -forest
operations that do what resource
managers prescribe in an efficient and
economical manner without generating
undesirable side effects.

Website  for SRS-4703: http://srs4703.usfs.auburn.edu/unit.html
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Our -Scientists at Work:] Programs, People! Facilities

This unit is located at the University .’
of Arkansas, in cooperation’with the
School of Forest Resources and the
Arkansas Agricultural Experiment
Station. The 1,675acre Crossett
Experimental Forest, located 7
miles south of Crossett,’ is main-
tained as a research and demonstra-
tion forest.

SRS-4106,’ Managing Upland
Forest Ecosystems in the kid-
south. This unit provides scientific
information. to understand, m’an-
age, and sustain the ecological
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-
\

,

I

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

2. silvicultural alternatives for,
regenerating and managing

upland forests tihich requires
a better understanding of
forest stand dynamics, includ-
ing the role of disturbance;
fand

3. a better understanding of the
effects of silvicultural treat-
ments on forest stands and
interactions between stands
which is needed to make
landscape-level decisions.

.

/ I

I More information available at: http://www.srs.fs.fed.us

For&t  Resdurce&  Building’ ’
* University gf Arkansas at NJonticello

+ P.O. Box 3516,,  Room 21,1,’
vonticello,  AR ~7 1656-35 16.

I

I I
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Our Scientists at Work: Programs, People, Facilities

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, consists
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 site of several silvicultural
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 ingensively  culture’d  or
extensively managed. Specific re-
search is being conducted in the
areas of forest ecology, fire ecology,
smoke management, and harvesting
and wood properties of forests of the
Atlantic Coastal Plain.

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

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

SRS-4901, Assessing Trends, Values,
and Rural Community Benefits
from Outdoor -Recreation and
Wilderness in Forest Ecosystems.
The unit  applies research theory and
meth’odology to assessm,ents  of
outdoor recreation and wilderness,
pith emphasis on supply-and-
demand trends, ecoriomic values’,
and benefits to rural communities.

More information available at: http://www.srs.fs.fed.us I
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Our Scientists at Work: Programs, People, Facilities -’

T- 10034 U.S. Postal Bqilding I ’
il---IyT ---..-.“-~ri

701 Loyola Avenue :
Nkw  Orleans, ,LA  70  1‘  13, 1. 1

SRS-4802, Evaluation of Legal, Tax, mevt  te 4
\

and Economic Influences on Forest. #Jr,

Resource Management. This is the ‘; P&w  Orleans +(
_,) &

Forest Service’s principal unit con- *< 4
cerned  with effects of Federal, State

ih
kn

and local taxes, laws; and regulations products and the economics of innova-
on forestry. The unit also analyzes tive silvicultural  practices for southern
export markets for southern softwood , forests.

.

,

Alexandria Forestr Center I” I
2500 Shreveport i hwayl-f

, Pineville, Lfk 71 B
management options to en-

60 I hance  and sustain the produc-
r tivity of southern pine eco-

The Alexandria Forestry Center in
Pineville was constructed in 1963 to
house the Forest Sciences Laboratory
of the Southern Forest Experiment
Station (now Southern Research Sta-
tion), the  Supervisor’s Office of the
Kisatchie National Forest, and Forest
Pest Management of State and Private
Forestry. The Center is located on about
27 acres and includes an insectary, two
greenhouses, a forest products building,
and a main office/laboratory building.
The nearby Palustris Experimental
Forest consists of .two separate tracts
that total 7,500 acres.

SRS-4111, Ecology and Managepent
of Even-aged Southern Pine Forests.
This unit provides fundame,ntal know-
ledge on the ecology and physiology
of southern pine species and even-aged

1

systems. The program is the
basis for improving our knowledge of
the physiological responses to silvi-
cultural treatments during plantation
establishment and development. _
SRS-4501; Southern Pine Beetle:
Ecology, Behavior,  and Management.
This unit is resppns;ble  for Forest
Service research on improved methods
for predic.ting  and managing the
southern pine beetle through acquisi-
tion and use of basic knowledge of its
ecology and behavior.
SRS-4701, Utilization of Southern
Forest Resources. This unit defines and
applies fundamental chemistry, mater-
ial,science, and engineering principles
to the utilization and processing of
southern forest resources in an environ-
mentally sound way.

I
More information available at: http://www.ss.fs.fed,us
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Our Scientists at Work: Programs, \People,  Facilities\

I
Harrison ‘Experimental Forest

s 23332 Hi hway 67 \’
Saucier, MS 25 9574-9344’

I: / ,’
The Southern fnstitute of Forest
Genetics was established. July 1, 1954
on the Harrison Experimental Forest,
located 25 miles north of Gulfport, MS.
The Experimental Forest covers 4,111
acres that typify about 31 million acres

phy in the South. The Institute is
housed in some buildings. that date
back to the mid-l 93Os,  constructed by
the CWA, WPA, and CCC; four new
laboratories for molecular genetic
analyses on southern pines were
recently added to the site.

of land with similar soils and topogra- SIG-41  53, Southern‘Institute  of For-
est Genetics (SIFG). Research at the
SIFG focuses on developing proce-
dures to improve the health, productiv-
ity and genetic diversity of southern
forests through better understanding
of the genetics, ecology and evolution-
ary relationships in forest ecosystems.

I
Website  for SIG-41  53: www.srs.fs.fed.us/sifg/

I

-Pb. Box 6124 ’ ’
4 Mississippi State; tiS 39762-6  12

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 Mississippi State University. Com-
puter faciiities include data base
management, image analysis, and
geographic information systems.
SRS-4801, Forest Inventory and Anal-
ysis. This unit, part of SRS-4801
headquartered in Asheville, NC, devel-
ops, analyzes, and maintains forest

I

*
‘.’

r4: 2,’ resources information for
Southern States and con-

ducts research to provide improved
inventory and evaluation techniques.
$RS-4502,  Wood Products Insect
Research. The mission of this unit is
to define the role of termites in forest
ecosystems, to improve protection of
wood against damage, and to under-
stand the impact of termites on forest
health: All new termiticides must
undergo extensive laboratory and field.
testing by this unit prior to EPA
registration.

Website  for SRS-4801: www.srsfia1usfs.msstte.edu

Caring  for  the Land and Serving People
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Southern Hkrdwoods taboratoq
P.0. Box 277

Stoneville, MS 38776

The Southern Hardwoods Laboratory
is located on a 3.45acre site that is part
of’ the Mississippi State. Forestry and
Agricultural Experiment Station. The
18,000-square-foot building houses
offices, ? p hoto lab, and lab facilities
for plan?  pathology, entomology, plant
physiology, and soils. The site also 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-
ville, is the site of numerous res_earch
plots.

SR$-4155,  Cent&r  for South- “!
ern Bottomland Hardwood

/
fl *

and Wetland Forest Ecosys- 1.
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,
stand management’and forest health,
threatened, endangered, and sensitive
terrestrial and aquatic fauna, hydrol-
ogy, and wetlands restoration’.

1 More informatiqn  availabl;! at: http:llwww.srs.fs.fed.uslcbhr 1
I

* ‘P.0,  Box 2680
’ ‘260  W.T.‘$VbatierBlvd.’
Asheville, NC 28802 .

The headquart,ers  of the Southern
Research Station occupies 11 acres of
land leased from the University of North
Carolina and houses the Station Director
and staff, administrative units, andSRS-
4801. A Forest Health unit of the National
Forest System’s Southern Region is also
located at this site.

SRS-4801, Forest Inventory  and Analy-
sis. This unit develops, analyzes, and
maintains forest resources information
for Southern States and conducts

research to provide improved inventory
and evaluation techniques. In 1996, this
unit became part of the Southern
Research Station’s new Southern Forest
Inventory, Monitoring and Analysis
Program which consolidates .Forest
Inventory and Analysis research con-
ducted at Asheville, NC and Starkville,
MS, Forest Health Monitoring for
Southern States and the Biometrics unit,
both‘in Asheville, NC.

More information available at: http://wWw.srsfia.usfs.msstate.edu

E Caring for  the Land and Serving People
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Bent Creek Experimental Forest‘ ’
1577  Brevard  Road

, Asheville, NC 28806 .. .

The Bent Creek Experimdntal Forest
is located near  Asheville, North
Carolina,,on  land that was once part
of the Vanderbilt Estate. Today,
scientists at this 6,300-acre  tract study
regeneration of red oak, site classi-
fication, and intermediate stand
management. The derrionstration
forest allows resource managers,
students, and private landowners to
learn the latest forest management
practices. J

I 1
SRS-4101, Ecology and Management
df Southern Appalachian Hardwood
Forests. ‘This unit’s mission is to
develop and disseminate the scientific
knowledge and silvicultural techniques
needed to provide a full range of
benefits in Southern Appalachian
hardwood forests.

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

Coweeta Hydrologi&Lab6r&tor:
3 160 Coweeta., Lab Road

Ottp,  NC 28763 .

The Coweeta Hydrologic Laboratory is
located in the 5,400-acre Coweeta
Basin, near Franklin, NC; watershed
responses have been studied here for
over 60 years. This world-renowned
research operation was selected by the
National Science Foundation as one of
eleven Long-Term Ecological Research
sites, and was included in the Inter-
national Biological Program, the
International Hydrologic Decade, and
UNESCO’s  “Man and the Biosphere”
Program.

‘5’

SRS-4351, Evaluation of Watershed
Ecosystem Responses to Natural,
Management, and Other Human
Disturbances of  Southeastern
Forests. This, unit’s mission is to
evaluate, explain, and predict how
water, soil, and forest resources
respond to ecosystem management
practices, natural disturbances, and
the atmospheric environment; and to
identify practices which mitigate
impacts on these watershed resources.

More information available at: http://www.srs.fs.fed.us
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Ouf  Scientists at Work: Programs, People, Facilities
_,  ,)‘,

i ‘,’  ”  SRS4352 * . t,~  . ,: I ,
_ / I.9

. .
Southern Ciiobal  Change Program

1 SO9  Varsity Drive
Raleigh, NC 27709

This unit is part  of the Air Resources
Consortium and is located on the’North
Carolina State UniverSity  campus.
SRS-4852, Southern Global Chang;
Program. Thro,ugh  cooperative research
efforts and in-house research, this unit
is charged with providing increased
understanding of forest ecosystem
‘response to global change. Global

change impacts include air pollution,
current and pbt’en4ial  future climate
stress, and changing human resource
demands: The program develops and
evaluates science-based strategies  to
ensure sustained productivity and
ecosystem health.  .

I
I. Website for SRS-485q:  http://Sgcp.arrc.rysu.edu/index.htmlI 1

141
For&try Sciences Labdratoq
Qornwallis,  Rdad, P.0,  Box 1

Research Trianglq~Park,  NC 27,i
The Forestry Sciences Laboratory was
built in 1962 on a 26-acre  tract donated
by the Research Triangle .F&ndation.  A
greenhouse,,nurs&ry,  and service build-
ings were added later. Its location enables
close contact witii the forestry schools
and libraries at Duke‘University  and
North Carolina State Univer’sity.
SRS-4154, Biological Foundations of
Southern *Forest  Prpductivity and
Sustainability.. This unit’s mission is to
quantify aboveground and belowground
processes governing forest productivity
and sustainability. This researc’h  .is
conducted by scientiits  at two locations:
Research Triangle Park, NC, and Athens,
GA.

SRSL4803,  Fhres-t  Heal th
Monitoring. This unit moni-
tors the Nation’s forests in

order to detect unexpected deviation
from established baseline conditions or
trends, identify cause, and define basic
relationships sufficient to predict
consequences. .j
SRS-4851, Economics of Forest Pro-
tection and Management. This unit’s
m,ission is to analyze -the  uses and
values of forests in the South, including
the function of land and resource
markets; the effects of social change
on forest conditions, measures of
sustainable forestry, the formation of
values for private and public forests,
and the ecpnomic  and social impacts
of forest’pblicies and programs. ’ _’

Website  for S&S:41 54: www.emapfhm.gov/soils/soilhome.htm
Website  for SRS-4851: www.emapfhm.gov/econ/econhome.htm

,
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Our Scientists at Work: Programs, People, Facilities

ziter for Forested. Wetlands Research
(2730 Savannah l-k  hway‘ ,

$
+

Charleston, SC 2 414*

The’ Center for Forested We’tlands
Research is located in Charleston, SC.
Facilities include a soil and water
laboratory, offices, greenhouses, and
a library. The Center also administers
the 6,1 O&acre  Santee Experimental
Forest, northeast of Charleston.

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

and synthesize ecological informa-
tion needed to sustainably manage
and restore the structure, functions,
and productivity of forested wetland
landscapes.

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

J

This unit has office and laboratory
space at Clemson University’s School
of Forest and Recreation Resources.

Species in Southern Forests. This
unit’s mission is to determine habitat
and population relationships of
wildlife and plant species ,associated

SRS-4201, Endangered, Threaten- .with  fragmented and isolated forest
ed, and Sensitive Wildlife zind Plant communities.

‘ I I n

I Website  for SRS-4201:

Caring for the Land and Serving People ’
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Our Scientists at Work: Programs, People, Facilities

Wildlife Habitat  and Silviculture Laboratory
I Box 7600, SFA Station

506 Hayter Street
Nacogdqches, TX 7596 1

D E
Vir

De
Virj

The Nacogdoches Wildlife Habitat and
Silviculture Laboratory is located near
:he  2500-acre  Stephen F. Austin
Experimental Forest.
Sk-4251:  Integrated Management of
Wildlife Habitat and Timber ‘Re-
sources. This unit investigates ques-
:ions concerning wildlife and habitat
Interactions. It is the only For&t  Service

I
I More information available at: http://www.srs.fs.fed.us 1

$lP;

gii
xtment of Fisheries & Wildlife S
nia Polytechnic Institute. & State Ur

Blacksburg, VA 24061
!$RS-4202,  Coldwater.  Streams and
:rrout Habitat in the Southern Appala-
( :hians. This unit’s mission is to acquire
r lew knowledge about the factors that
influence  the distribution, abundance,
;ind  producti,vity  of trout and other
c :oldwater  fish in the Southern Appa-

,
Website  for SRS-4202: wwti.trout.forprod.vt.edu14202.htm

Lrtment  of Fisheries & Wildlife Services
lia FolytechniG  Institute & State University enhance wood resource

Blacksbtirg,  VA 240611 conservation and sustain-
I  I ability through advanced

I
wildlife re,search unit in the South
whose mission focuses on game and
nongame  species in addition to threat-
ened and endangered species.

I

vices
,ersity

’ M$;

lachrans and to provide the technical
basis .for protecting, enhancing, and
restoring coldwater streams and their
fauna. The Center for Aquatic Tech-
nology Transfer is part Qf  this unit.

SRS-4702, integiated  Life Cycle of timber analysis and  wood  proc&Sing,
Wood: Tree Quality, Processing, and and effective wood product recovery,
Recycling. This unit’s mission is to reuse, and recycling.

Website  for SRS-4702: www.se4702.forprod.vt.edu
I  I
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Our Most Important Product: Knowledge
Each year our scientists publish several hundred journal articles, book chapters,
presentation 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 well. The final section lists
materials that relate to multiple CCTs,  and continue important studies that are
in addition to the GCTs;  they also contribute to the three emphasis areas. Many
of these publications are available online at the Southern Research Station Web
Site: http://www.srs.fs.fed.us/pubs/index.htm

Southerlz  Pines

Achtemeier, Gary L. [199&J.  First remote
measurements of smoke on the ground at
night.  In: Proceedings, second conference on
fire and forest  meteorology; 1998 January II-
16; Phoenix,  AZ. Boston,  MA: American
Meteorological  Society:  165-l  69.

Achtemeier, Gary L. 1998. Predicting
dispersion and deposi t ion 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 GISProceedings of.the  seventh Forest
Service remote sensing applicat ions
conference; 1998 April 6- 10; [Nassau Bay,
TX], Bethesda, D/ID:  American Society for
Photogrammetry and Remote Sensing:  3f7-
327.

Marit imes Region, Natural  Resources Canada:

Alban,

71

David H.; Tiarks, Allan  P.;  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.  camps.  Assessing
the effects of si lvicultural  practices on
sustained productivi ty:  a  proceedings of  the
IEAlBE  workshop ‘93;  1993 May 16-22;
Fredricton, NB, CA. lnf. Rep. M-X-1 91.
Fredericton, NB, CA: Canadian Forest  Service _

Alemayehu, Makonnen; Hileman, Douglas
II.;  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
product ivi ty  and sustainabi l i ty  of  southern
forest  ecosystems in a changing,environment.
New York, NY: Springer-Verlag: 93-101.
Chapter  5.  Ecological  Studies  128.

Ayres, M.P.; Wilkens, R.T.; Ruel,  J.J.;
Lombardero, M.L. [1997]. Mycangial  fungi
and the nitrogen budgets of bark beetles.  In:
Annual  meet ing of  the Entomological  Society
of America;  1997 Decemb)er  8-l  2;  Nashvil le ,
TN. [Poster]. /

Baker, James B.; Shelton, Michael G. 1998.
Rehabil i ta t ion of  understocked loblol ly-
short leaf  pine stands - IV. Natural and
planted seedl ing/sapl ing s tands.  Southern
Journat  of Applied Forestry. 22(l):  53-59.

Baker, James B.; Shelton, Michael G. 1998.
Rehabil i ta t ion of  understocked loblol ly-
short leaf  pine stands - I.  Recently cutover
natural  s tands.  Southern Journal  of  Applied
Forestry.  22(l):  3540.

Baker, James B.; Shelton, Michael G. 1998.
Rehabil i ta t ion of  understocked loblol ly-

!I --

short leaf  pine stands - Il .  Development of

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

intermediate and suppressed treesfollowing
release in natural  stands.  Southern Journal of
Applied Forestry.  22(l):  41-46.

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  loblol ly
pine to nutrient and water additions. Forest
Science. 44(2):  1-l  2.

Rehabi l i ta t ion of  understocked loblol ly-
short leaf  pine stands i III.  Natural stands
cutover 15 years previously but unmanaged
Southern Journal of Applied Forestry. 22( 1):
47-51.
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Our Most Important Product’: Knowledge

Baldwin, V.  Clark, Jr.; Dougherty, Phillip M.;
Burkhart, Harold E. 1998. A linked model for
simulat ing s tand development  and growth
processes of  loblol ly pine.  In:  Mickler,  Robert
A.:  Fox,  Susan.  eds.  The productivi ty and
sustainabi l i ty  of  southern forest  ecosystems in
a changing environment,  New York, NY:
Springer-Verlag: 305325.  Chapter 17.
Ecological Studies 128.

Baldwin, c!  Clark, Jr.; Peterson, Kelly D.;
Burkhart, Harold E.; Amateis, Ralph  L.;
Dougherty,  Phillip M. 1997.  Equations for
est imating loblol ly pine branch and fol iage
weight and surface area distr ibution,
Canadian Journal of Forest  Research.  27: 918-
437

Barnard, E.L.; Kannwischer44itchell  M.E.;
Mitchel l , D.J,;  Fraedrich, SW.  1997.
Development and field performance of slash
and loblol ly pine seedl ings produced in
fumigated nursery seedbedsand  seedbeds
amended with organic residues. ,  In:
Proceedings of  the third meeting of  IUFRO
working party S7.03-04;  diseases and insects
in forest  nurseries;  1996 May 19-24;  Orlando-
Gainesville, FL. Rep. 97-4. [Place of
p,ublication  unknown]: [U.S. Department of
Agriculture,  Forest ,  Service,  Northern Region,
Forest  Heal th Protect ion]:  86-91.

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

Boyer, William D. 1998. Long-term changes
in f lowering 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: U.S. Department of
Agriculture,  Forest  Service,  Southern Research
Sta t ion:  92-98 .

Barnard, E.L.; Kannwischer-Mitchell M.E.; Bayer,  William D. [1998]. Long-term effects
Mitchell, D.J.; Fraedrich, S.W. 1997. of biennial  prescribed fires on the growth of
Development and field performance of slash longleaf  pine.  In:  Program and abstract  of the
and loblol ly pine seedl ings produced in 21 st  Tall  Timbers fire ecology conference-fire
fumigated nursery seedbeds and seedbeds and forest  ecology:  innovative si lvicul ture h
amended with organic residues.  In:  Landis, vegetat ion.  management;  1998 April  I 4- 16;
Thomas D.;  South,  David B.;  tech.  coords. Tallahassee, FL. Tallahassee, FL: Tall Timbers
National proceedings:  forest  and conservation Research Station: 13. [Abstract] .
nursery association-,I 996; [Date unknown];

’[Portland, OR]. Gen. Tech. Rep. PNW-GTR- Boyer, William D. 1998. Longleaf  pine
389. Portland, OR: U.S. Department of regeneration and management:  an overstory
*Agriculture,  Pacific Northwest Research ’ overview. In: Kush, John S., camp.
Stat ion and the Pacif ic  Northwest  Region: Proceedings of the longleaf  pine ecosystem
32-37. restorat ion symposium presented at  the

Society of  Ecological  Restorat ion 9th annual

Barnett, James P.; McGilvray,  John M. 1997.
Practical  guidelines for  producing longleaf
pine seedlings in containers.  Gen. Tech. Rep,
SRS-14. 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 s tocked loblol ly
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, Soi’l  Science
Society of America;  1997 October 26-31;
Anaheim, CA. [Madison, WI]: American *
Society of  Agronomy: ,294.  [Abstract],

Barnett ,  J .P.  1998. Longieaf pine ecosystem
restoration: the role of f ire [Introduction].  In:
Farina, Almo; Kennedy, Jeff; Bossu, Verbnica,
eds.  VII international congress of ecology:
New tasks for  ecologist  af ter  Rio 1992;  1998
July 19-25; Florence, Italy. Florence, Italy:
Backhuys Publ ishers :  31.

international conference: ecological
restorat ion and regional  s trategies;  1997
November 12-l  5;  Fort  Lauderdale,  FL. ’
Longleaf  Alliance Report 3. [Auburn, AL]: The
Longleaf  Alliance; 3: 14-l  9.

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

I’
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Boyer,  William D.; Ward, George A.;  Kush, Burgdorf, Shirley J.; Rudolph, D.C. [1997].
John; T.R. Miller Mill Company. [1998]. The Status of  the Louisiana pine snake,  Pituophis
Escambia Experimental  Forest :  f if ty years of melanoleucus  ruthveni .  In:  Program and
research on the ecology and management of abstracts:  the Wildlife Society 4th annual
longleaf  pine.  In:  Abstracts of ninth biennial conference; 1997 September 21-27;
southern silvicultural research conference; Snowmass  Village, CO. [Place of publication
1997 February 25-27;  Clemson,  SC.  Clemson, unknown]: .[Publisher  unknown]: 81.
SC: Clemson Universi ty.  40.  [Abstract] . [Abstract].

Bramlett, David L.; Burris,  Leon C. 1998.
Topworking

k
enetic  selections to reduce the

breeding cyc e in loblolly pine. In: Waldrop,
Thomas A.,  ed.  Proceedings of the ninth
biennial  southern si lvicultural  research
conference: 1997 February 25-27; Clemson.
SC. Asheville, NC: U.S. Department of.’
Agriculture,  Forest  Service,  Southern Research
Station: 12-l  5.

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- l  62 .

Bridgwater, F.E.; Bramlett, D.L.; Byram, T.D.;
Lowe, W.J. 1998. Control led  mass  pol l inat ion
in loblolly pine to increase genetic gains,  The
Forestry Chronicle. 74(2):  185-l 89.

Bush, P.B.; Neary, D.G.; McMahon,  C.K.
[1998]. Fire and herbicides:  air  quali ty
considerations.  In:  Program and abstract  of
the 21 st  Tail Timbers Fire ecology
conference-fire and forest ecology:
innovat ive silviculture’&  vegetat ion
management;  1998 April  14-l  6;  Tallahassee,
FL. Tallahassee, FL; Tall Timbers Research
Station:  15.  [Abstract] .

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

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

Cain, Michael D. [1997]. Woody and
herbaceous competit ion effects on the growth
of naturally regenerated loblolly and shortleaf
pines through 11 years.  New Forests .
14: 107-125.

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,
divers i ty  and biomass fol lowing low-rate
hexazinone applicat ion on ‘Florida sandhil ls .
Forest  Ecology and Management.  103:  159-
175 .

Cain, Michael D.; Shelton, Michael G. 1997.
Loblolly and shortleaf pine seed viability
through 21 months of  f ield storage:  can carry,
over oc,cur  between seed crops? Canadian
Journal of Forest  Research.  27: 1901-1904.

Brockway, Dale’G.;  Wolters, Gale L.;
.Pearson,  Henry A.; Thill, Ronald E!;
Baldwin, V. Clark; Martin, Alton.  1998.
Understory plant  response to si te preparation
and fert i l izat ion of  loblol ly and short leaf  pine
forests.  Journal of Range Management.  51 (I):
47-54.

Clark, Alexander III; Faust, Timothy D.;
Pienaar, Leon V. [ 19981.  Effect  of planting
densi ty  and competi t ion control  on wood
properties and yield,  grade, and stiffness of
lumber from 14-year-old  loblolly pine in 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] .

Bucci,  G.;  Kubisiak, T.L.;  Nance,  W.L.;
Menozzi,  P. 1997. A populat ion ‘consensus’,
part ial  l inkage map of Picea  dies  Karst.  based
on RAPD markers.  Theoretical  and Applied
Genetics. 95: 643-654.

Clark, Alexander III; McMinn,  James W.
1998. Impact of ecosystem manageJnent  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. SRS-20. Asheville, NC: U.S.
Department of Agriculture,  Forest  Service,
Southern Research Stat ion:  485~488.
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Cleaves, D.A.; Haines, T.K. 1997. Regula t ion
and liability risk: influences on the practice
and the pricetag  of prescribed burning. In:
Bryan, Dana C., ed. Conference proceedings:
environmental regulation h  prescribed fire:
legal and social challenges; 1995 March. 14-
17; Tampa, FL. Tallahassee, FL: Florida State
University, Center for Professional
Development: 165-l 85.

Collins, Christopher S. 1998. The influence
of hardwood midstory  and pine species on
pine bole arthropod communities in eastern
Texas. Stephen E  AustinState  University: MS.
Thesis. 69 p.

Conner, Richard N.; Dickson, James G.
1997. Relationships between bird

communities and. forest age, structure, species
composition and fragmentation in the West
Gulf Coastal Plain. The Texas Journal of
Science. 49(3,Suppl):  123-l 38. ’ .

Conner, Richard IN.;  Rudolph, D. Craig;
Saenz, Daniel; Coulson, Robert N. 1997. The
red-cockaded woodpecker’s role in the.
southern pine ecosystem, population trends
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The Texas Journal of Science. 49(3,Suppl):
139-154.
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Bonner, Franklin T.; Elam,, William W.;
Parker, Robert C. 1998. Environmental
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.(Cornusflorida L.). In: Mickler,  Robert A.; Fox,
Susan, camps.,  eds. The productivity h
sustainability of southern forest ecosystems in
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Springer-Verlag: 103-l I 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
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ecosystems in a changing environment. New
York, NY: Springer-Verlag: 717-739. Chapter
39.  Ecological Studies 128.
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concerns. In: 1997 annual international
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alternatives and emissions reductions; 1997
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96-1 to 96-2.

Conner, Richard N.; Rudolph, D. Craig;
Saenz, Daniel; Schaefer, Richard R. 1997.
Species using red-cockaded woodpecker
cavities in eastern Texas. Bulletin of Texas
Ornithological Society. 30(  1): 11-I 6.
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cockaded woodpecker excavation at resin 389. Portland, OR. U.S. Department of
wells affect the risk of bark beetle infestation Agriculture, Pacific Northwest Research
of cavitv trees? In: Abstracts: 1998 North Station and the Pacific Northwest Region:- - -
.American  ornithological conference; 1998
April 6-l  2; St: Louis, MO. [Place of publication
unknown] :  [Amer ican  Orn i tho log is ts ’  Un ion ] :
49. [Abstract]. .\

-Conner, Richard N.; Saenz, Daniel; Rudolph
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Crooks, John B.,  III .  1998.  Accumula t ion  o f
coarse woody debris in unmanaged Piedmont
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Clemson University: MS. Thesis. 77 p.
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1998. Dynamics of coarse woody debris in
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U.S. Department of Agriculture, Forest
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Cropper, Wendell l?, Jr.; Peterson, -Kelly; Diner, Alex M. 1998. Somatic embryogenesis
Teskey, Robert.  0 .  1998.  MAESTRO from cotyledonary zygotic embryos of Pinus
s imulat ions  of  the  response of  loblol ly  pine to palustris. In: In vitro: cellular and
elevated temperatures and carbon dioxide. In: developmental  .biology:  Proceedings of the
Mickler,  Robert  A.;  Fox, Susan, eds.  The 1998 congress  on in  vi t ro  biology:  1998 May
product ivi ty  and sustainabi l i ty  of  southern 30-June  3; Las Vegas, NV. Program issue:’
forest  ecosystems in a changing environment. Journal of the Society for In Vitro Biology;
New York, NY: Springer-Verlag: 327-339. 34(3)  9-10.  [Abstract SP-1004].
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Diner, Alex &I.;  Zipf,  Allan;  Mitra; Amitava;
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and pollen storage on pollen vigor.  In:  White, Tim; Huber, Dudley; Powell, Greg, eds.
Tim; Huber, Dudley; Powell, Greg,, eds. Proceedings:  24th biennial  southern forest
Proceedings:  24th bienniai  southern forest , tree improvement conference; 1997 June 9-
tree improvement conference; 1997 June 9- 12; Orlando, FL. Publ.  46. Available from: U.S.
12; Orlando, FL. Publ.  46. Available from: U.S. Department of Commerce, National Technical
Department of Commerce, National Technical Information Service,  5285 Port  Royal  Rd. ,
Information Service,  5285 Port  Royal  Rd, Springfield, VA 22161, PB 97-18621’7. 408.
Springfield, VA 22161. PB-97-186217: 405. [Abstract].
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pheromones and host  monoterpenes for impact of elevated carbon dioxide, irrigation, 1
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Scolyt idae) .  Environmental  Entomology. of loblolly pine. In: Mickler, Robert A.; Fox,
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190  p . Foliage,  shoot  and stem diseases of  t rees:

r Proceedings of the IUFRO WP 7.02.02
Dickson, James G.; Williamson, J. Howard; meeting;  1997 May 25-31;  Quebec City,
Conner, Richard N: [1995];  Longevity and Canada. LAU-X-122. [Quebec, Canada]:
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herbicides.  In:  Eversole,  Arnold G.;  Wong,
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and Wildlife Agencies;  1995 September 23- In: 1997 annual international research
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and Wildl ife  Agencies];  49:  332-339. 3-5; San Diego, CA. [Place of publication
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Diner, A.M.; Zipf, A.;,  Ward, R. 1998. \ t o  44-3.
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transformation of embryogenic Pinus  s t robus .
.fn:~ln  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.
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3winel1,  L.D.; Fraedrich, S.W. 1997.
iecovery  of Fusarium subglutinans F. sp.  pini
‘rom shortleaf pine cones and seeds.  In:
Droceedings  of  the  thi rd  meet ing of  IUFRO
tiorking  party S7.03-04;  diseases and insects
n Forest  nurseries;  I996  May 19-24;  Orlando-
Gainesville,  FL. Rep. 97-4. [Place of
oublication  unknown]: [U.S. Department of
L\griculture,  Forest  Service,  Northern Region,
Forest Health Protection]: 42-4.7.

Dwinell, L.D.; Kuhlman, E.G. 1997. Pitch
canker.  In: Hansen, Everett  M.; Lewis,
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conifer diseases.  St.  Paul,  MN: The American
Phytopathological  Socie ty:  45-46.

Edwards,  M. Boyd;  Harr ington,  Timothy B.
[1997]. Early stand development of  planted
longleaf  pine Following silvicultural treatment
in South Carolina. In: Ecological restoration
and regional conservation strategies,  program
and abstracts:  9th annual international
conference; 199i’NoSember 12-15;  Fort
Lauderdale,  FL. [Madison, WI]: [Society of
Ecological  Restorat ion]:  130.  [Poster] .

Embrey, Brooke L.; Mason, Mary E.;
Doudrick, RobertL.  [1997]. Screening cDNA
clones For use as probes in Fluores&ent  in  s i tu
hybridization.  In:  White,  Tim; Huber,  Dudley;
Powell ,  Greg, eds.  Proceedings: 24th biennial
southern Forest tree improvement conference;
June 9212;  Orlando,  FL. Publ .  46.  Available
From: U.S. Department of Commerce,’
National Technical  Information Service,  5285
Port Royal Rd., Springfield, VA 22161. Pub].
order no. PB 87-186217.  409. [Poster
A b s t r a c t ] .

Ezell;Andrew  W. [1997]. Forest  herbicide ,
safety: environmental concerns and proper
handling. Publ. 1874. Mississippi State, MS:
Cooperat ive Extension Service.  6 p.
[Brochure].

Faust, Timothy D.; Clark, Alexander III;
L&them,  Phyllis; [1998]. Effect of planting
densi ty  and compet i t ion control  on pulp yield
and paper properties From 15year-old  lob lo l ly
pine.  In:  Biographies and abstracts:  Forest
products  society 1998 annual  meeting;  1998
June l-24; Merida, Yucatan, Mexico. [Place of
publicat ion unknown].  Forest  Products
Society]: 7. [Abstract]. . ’

Faust, Timothy D.; Clark, Alexander III;
Shiver,  Barry D. 1997.  Wood quali ty of
intensively cultivated slash and loblolly 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
artif%ial  pine regeneration: effects on species
composi t ion and diversi ty.  The Universi ty of
Georgia: M.S. Thesis., 257 p.

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

,Fraedrich,  S.W.; Dwinell, L.D. 1997.
Mortal i ty  of  longleaF,pine  seedlings caused by
Fusarium subglutinans and an evaluation of

potent ia l  inoculum sources .  In :  Proceedings  o
the third meeting of IUFRO working party
S7.03-04; 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  Heal th Protect ion]:  48-54.

Fraedrich, Stephen. 1997. Seedborne
diseases of  southern pines and developing
strategies for their  control .  In:  Landis,  Thoma!
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
Stat ion and the Pacif ic  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
al ternat ives and emissions reduct ions;  1997
November 3-5; San Diego, CA. [Place of
publicat ion unknown]:  [Publisher  unknown]:
97-1 to 97-3.
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Franzreb, Kathleen E. 1997. A mobile aviary Garbelotto,  M.; Otrosina, W.J.;  Cobb,‘EW.;
design to al low the soft  release of cavity Bruns, T.D. 1997.  Populat ion biology of  the
nesting birds. Res. Note. SRS-5. Asheville, NC: forest  pathogen Heterobasidion anndsum:
U.S. Department of Agriculture,  Forest ‘ implications for forest  management.  In:
Service,  Southern Research Stat ion:  4 p. Uones,  Stephens M.;  Adams,  David H.;  Rios,

Franzreb, Kathleen E. 1998. Maintaining red-
Jessie E.‘,  eds.] .  California forest  pest  council :

cockaded woodpeckers (Picoides  boreal is)  in
46th annual meeting; 1997 November t 2-t 3;
Sacramento, CA. [Sacramento, CA]:

captivi ty at  re- introduction si tes .  in:
Conservation research consort ium; 1998 June

[California Department of Forestry and Fire

4-6; Columbia, SC. [Columbia, SC]:
Protection]: 24-35.

[Riverbank Zoo and Botanical  Garden]:  75-84. Garbelotto,  M.;  Otrosina,  W.J. ;  Cobb, F.W.;‘

Frost, Cecil C. 1997. Presettlement
Bruns, T.D. 1998. Habitat preference and the

vegetation and natural  f ire regimes of the
evolut ion of  sympatr ic  inters ter i l i ty  groups in

Savannah River Site.  Research Report .  On fi le
the Heterobasidion ann,osum species complex.

with:  North Carolina Department of
In: ‘Delatour, C.; Guillaumin, J.J.;  Lung-
Escarmant,  B.;  Marcais,  B.,  eds.  Root and butt

Agriculture,  Plant  Conservation Program, P.O. rots of forest  trees:  9th international
Box 27647, Raleigh, NC 27611.. 179 p. conference on root and butt rots; 1997

Funderburg, Eddie R.; Mills, Robert,H.
September t-7.  Carcans-Maubuis,son,  France.

[ 19981.  Fertilizing pine forests in Louisiana.
Paris, France: INRA Editions: 85-102. ISBN 2-

Louisiana State University Agricultural Center,
7380-0821-6.’

Louisiana.Cooperative Extension Service Pub. Garbelotto, Matte0  M.;  Lee,  Hoon  &.;
2691. 4 p. [Brochure]. Slaughter, Garey; Popenuck, Tina;  Cobb,

Gan, Jianbang; Kolison, Stephen H.;
Fields W.; Burns, Thomas D. 1997.

Yargrove,  Tasha M.; Miller, James H. [1997]. 1
Heterokaryosis is  not required for virulence 01

Nontimber benefits generated by different
Heterobasidion annosum. Mycologia.  89( t ):
92-102.

fores t  ecosystem management  regimes:  a
case of the Tuskegee National Forest .  In:
Proceedings of the 1996 Society of American
Foresters  convention:  diverse forests ,
abundant  opportunit ies ,  and evolving
reali t ies;  1996 November 9-13; Albuquerque,
NM. [Bethesda, MD]: [Society of American
Foresters] :  457-458.

Gan, Jianbang; Kofison, Stephen H.,  Jr. ;
Miller, James H.; Hargrove, Tasha M. 1998.
Effects oflsite  preparation on t imber and
nonEimber  values of loblolly pine plantations.
Forest  Ecology and Management.  107:  47-53.

Gartner, David L.; McKee, William H. 1998.
Pilot  s tudy suggests  an economic return to
fertilizing late-rotation loblolly pine on a
Piedmont  soil .  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 Stat ion:  436-439.

Gatch,  Jason Ashley.  1997;  Relat ionships  of
growth,  morphology,  and vigor  of  loblol ly pin
(Pinus  taeda L.) to stem and root deformity: a

Garbelotto,  M.; Cobb, F.W.; Bruns, T.D.;
retrospective analysis of conservative reserve

Otrosina, W.; Popenuck, T.; Slaughter, G.
program plantat ions in the Georgia Piedmont

1998.  The.dis tr ibut ion of  genets  and their
The Universi ty of Georgia:  MS.  Thesis .  62 p.

‘nuclear composit ion reveal  the dynamics of
establ ishment  and survival  of  Heterobasidion

Glitzenstein, J.S.; Streng, DR.; Wade, D.D.;

assosum in white fir stands. In: Delatour, C.;
Platt ,  W.J.  1998.  Maintaining and restoring

’
Cuillaumin,  J.J.;  Lung-Escarmant,  8.;  Marcais,

species  diversi ty in longleaf  pjne groundcovet

B.,  eds.  Root and butt  rots  of  forest  t rees:  9th
effects of fire and regimes and seed/seedling

international conference on root and butt
introductions.  In:  Kush,  John S. ,  camp.

rots; I 997 September 1-7; Carcans-
Ecologicafrestoration  and regional

. conservation strategies:  Proceedings of the
Maubuisson, France. Paris,  France: INRA
Editions:. 171-l 89. ISBN: 2-7380-0821-6.

longleaf  pine ecosystem restorat ion
symposium; 1997 November 12-15;  Fort
Lauderdale, FL. [Place of ‘publication
unknown]:‘The Longleaf  All iance;  3:  72-75.
Funded s tudy and in,volved  in  work.
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Glitzenstein, Jeff S.; Streng, Donna R.;
MacBride,  Jaines; Wade, Dale D.; Kjellmark,
Eric; [and others].  [1996]. A his tor ical ,
p‘erspective  on longleaf  pine.groundcovtr
vegetation in the Francis Marion.  National
Forest .  In:  Firs t  longleaf  alliance conference:
Longleaf  pine: a regional perspective of
challenges and opportuni$es;  1996
September 17-l  9;  Mobile,  AL. [Place of
publicat ion unknown]:  [The Longleaf
Alliance]: 76-78.

Glitzenstein, Jeff S.; Streng, Donna R.;
Wade, Dale D. [1996]. Species  introduct ions
in  longleaf  pine groundcover  vegetation.  In:
F i r s t  longleaf  alliance conference: longleaf
pine: a regional perspective of challenges and
opportuni t ies ;  1996 September  17-l 9;  Mobile ,
AL. [Pl,ace  of  publicat ion unknown]:  [The
Longleaf  Alliance]:  79-81.

Glitzenstein, Jeff S.; Streng, Donna R.;
Wade, Dale D. 1997. A ‘promising s tar t  for  a
new populat ion of  Parnassia carol iniana.  In:
Society for  ecological  restorat ion:  9th annual.
international conferefice;  1997 November 12-
15; SER: ecological restoration.and  regional
conservation strategies:  program and
abstracts;  Ft.  Lauderdale,  FL. [Place of
publicat ion unknown]:  [Publisher  unknown]:
6 7 .  [ A b s t r a c t ] .

Glitzenstein, Jeff S.; Streng, Donna R.;
Wade, Dale D. 1998. A promis ing s tar t  for  a
new populat ion of  Parnassia  carol iniar ia
Michx. In: Kush,.John  S. camp. Ecological
restoration and regional conservation
strategies:  Proceedings of the longleaf  pine
ecosystem restorat ion symposium; 1997
November 12-l 5; Fort  Lauderdale,  FL. [Place
of publicat ion.unknown]:  The Longleaf
All iance;  3:  44-56.

Glitzenstein, Jeff S.; Streng, Donna R:;
Wade, Dale D.; Platt, William J. [1997].  Fire
regimes and.plant  community processes in
longleaf  pine groundcover.  In:  Proceedings:
f i rs t  longleaf  alliance conference: Longleaf
pine: a regional perspective of challenges and
opportuni t ies ;  1996 September 17-l  9;  Mobile ,
AL. Longleaf  alliance rep. 1. [Place of
publicat ion unknown]:  [The Longleaf
Alliance]; 67. [Abstract].

Gravbtt,  Dennis A.; Chambers, Jim L.;
Barnktt, James P. 1997. Temporal and spatial
patteirns  of  net  photosynthesis  in  12-year-old
loblo\ly  pine five growing seasons after
thint i ing.  Forest  Ecology and Management. .
97: 43-83.

Gree’
F

e, John L. [1998].  How federal income
tax i centives  affect cash flows from
nonihdustrial  private forests  in the South.  In:

meeting; 1997 March I9-
21 ; Lfittle  Rock, AR. [Monticello, AR]:
[Uniyersity of Arkansas at  Monticello]:
1,69-1176.

Greejne,  John L. 1998. The economic effect of
federal  income tax incentives in southern
timbbr types. In: Proceedhigs  of the  1997
Soci$ty  of American Foresters national
convention: meeting in the middle; 1997
O!ct d ,ber  4-8;  Memphis,  TN. Bethesda,  MD:
Sod$ty  of American Foresters;  [SAF-98-021:
231+41. \

Gris$om, J.E.; Schmidtling, R.C. [1997].
diversi ty  of  loblolly  pines grownIn

plantations: evidence of differential
nse to cl imatic events .  In:  White,  Tim;

Hubfr,  Dudley; Powell ,  Greg, eds.  ‘Proceedings
of the 24th biennial southern. forest tree.
imphovement  conference; 1997’June  9-12:
Orlabdo,  FL. [Poster abstract] .  Available from:
Natibnal  Technical  Informatidn Services,  U.S.
Depbrtment  of Commerce, 5255 Port Royal
Rd.,iSpringfield,  VA 22161. Publ.  order no. PB
97-1~8621.7.

inabi l i ty  of  southern forest  ecosystems in
a chlanging  envirpnment.  New York, NY:
Spribger-Verlag:  117-l 29. Chapter 7.
Ecological  Studies  128.
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Guerra-Santos Jesus Jaime; Alvarado, Hayes, J-L.;  Clarke, S.R.  [1998]. ’
Rosales Dionicio; Equihua, Martinez
Armando;  Cardenas-Sonano Elizabeth;

Development and evaluationbf host-

Dwinell, L. David. 1998. Pruebas de
compound use in  disrupt ion of  southern pine

compat ibi l idad vegetat iva e  his topathologia
beetle infestation growth. In:  Western forest

de Fusarium subglutinans f. sp. pini’,  causante,
insect work conference; 1998 March 2-5;
Jackson Hole, WY. [Poster].

del  cancro resinoso en pinos Mexicanos.*ln:
Tovar, Juan Cibrian, ed. Avarices  en  la Hayes, Jane L.; Strom, Brian L.; Roton,
investiga cion  1997; I998  de Enero de 29; Lawrence M.; Ingram, Leonard L., Jr.
Monteci l los  .Ed,o.  de, Mexico. [Place of inventors;  1997.  United States of America as
publ icat ion unknown]:  [Publ isher  unknown]: , represented by the Secretary of Agriculture,
[Not paged].  [In Spanish] and Mississippi State University, assignees. 4-

Guldm,  James M.; Baker, James B. 1998.
Allylanisole analog scolytid  repellents. U.S.

Uneven-aged si lviculture,  southern style.
Patent 5695,807. Dec. 9. 2p.Int.Cl.6.AOlN2.5~

Journal  of Forestry.  96(7):  22-26.
00,25/08,25/l  8,31/l b. [Patent].

Haag Wendell R.; Warren, Melvin L., Jr.
Hayes, Jane; Nettleton, Wes. 1996. S P B

1998. Role of ecological factors and
Update..October:  [Ndt,paged].  Available from:

reproductive strategies in structuring
US. Department of Agriculture,  Forest
ServiceSouthern Research Station, 2500

freshwater mussel  communities.  Canadian
Journal  of Fisheries and Aquatic Science.  55:

Shreveport  Highway,‘Pineviile,  LA 71360.

297-306.
[ B r o c h u r e ] .

Hanula, James L.; Franzreb, Kathleen E.
Hayes, Jane; Nettleton, Wes. 1997. S P B

1998. Source,  distr ibution and abundance of
update. Jufy.  [Not pa$ed].  Available from: U.S.

macroarthropods on the bark of longleaf  pine:
Department of  Agric
Southern Research S ation;  2500 Shreveportif

Iture, Forest Service,

potential  prey of the red-cockaded
woodpecker.  Forest  Ecology and

Highway, Pineville, LA 71360. [Brochure].

Management. 102: 89-102. Hayes,Jane;  Nettlet n?  Wes. 1997. SPB p

Harrmgton, Timothy B.; Edwards, M. ,Boyd.
update.  March: [Not aged].  Available from:

1996. Structure of mixed pine and hardwood
U.S. Department of igriculture,  Forest

s tands 12 years after various methods and
Service,  Southern Research Station,  2500

intensi t ies  of  s i te  preparat ion in the Georgia
Shreveport Highway, ~Pineville, &A  71360.

Piedmont.  Canadian Journal  of  Forest
[ B r o c h u r e ] .

Research. 26(8):  1490-l 500. Hayes, Jane; Net&t  n, Wes. 1998. S P B
update.  April :  [Not p if

Hartsough, Bruce R.; Drews, Erik S.;
ged].  Available from:

McNeel,  Joseph F.;  Durston,  Thomas A.;
U.S. Department of Agriculture,  Forest
Service,  Southern Re

Stokes,  Bryce  J. 199.7. Comparison of
earth Station. 2500

Shreveport  Highway, Pineville, LA 71360.
mechanized systems for thinning ponder&a
pine and mixed conifer stands. Forest ’

[Brochure]. f

Products  Journal .  47(11/l 2):.59-68. Hayes, Jane; Nettlet
update:  June:  [Not p 0 n, Wes: 1998: S P B

ged].  Available from:
Hartsough, Bruce R.;  Stokes,  Bryce  J . U.S. Department of griculture,  Forest
[1998]. Short rotation forestry,harvesting  - Service,  Southern Re earth Sta t ion,  .2500
systems and costs.  In: IEA conference :,
proceedings: IEA bioenergy task XII

Shreveport  Highway, iPineville,  LA 71360.
[Brochure].

developing commercial  solut ions to overcome’
non-technical  barriers in short  rotat ion
forestry: workshop 1997; 1997 June 11-14;
Melrose,  Scotlant/UK.  Melrose,  Scot land/UK:
Border Biofuels  Limited, Tweed Horizone
Centre: [Not paged].
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Havwood, James D.; Bover,  William D.;
I-Iairis,  Finis  L. 1998. Plant communities in
.selected  pine,landscapes  on the  Catahoula
Ranger Distr ict ,  Kisatchie National  Forest ,
Louisiana. In:  Waldrop, Thomas A.,  ed.
Proceedings of  the ninth biennial  southern
silvicultural research conference; 1997
February 252.7;  Clemson,  SC.  Geh.  Tech.. Rep
SRS-20.  Ashevil le ,  NC: U.S.  Department of
Agriculture,  Forest  Service,  Southern Research
Sta t ion:  86-91 .

Haywood,  James D.; Knight, Robert A.;
Tiarks, Allan  E.; Pearson, Henry A. 1996.
Effects of pinestraw harvesting on longleaf
pine product ivi ty,  nutr i t ion,  and forest  soi l
properties.  In: Ehrenreich, John H.;  1
Ehrenreicti ,  Diyie  L.;  Lee,  Harry, eds. Growing
a sustainable future.  Proceeding: fourth No.rth
American agroforestry conFerence;  1995 July
23-28; Boise, ID. [Moscow, ID]: [University OF
Idaho]: 51-53.

Haywood,  James D.; Tiarks; Allan  E.; Elliott,
Smith, Michael L.;.Pearson,  Henry A. 1998.
Response of direct seeded Pinus  palustr is  and
herbaceous vegetation to fert i l ization,’
burning,  and pine straw harvest ing.  Biomass
and Bioenergy. 14(2):  ,I 57-167.

Kaywood,  James-D.; Tiarks, Allan  E.; Sword,
Mary Anne. 1997. Fert i l izat ion;  weed control ,
and pine l i t ter  influence loblol ly pine stem
productivi ty and root  development.  New
Forests. 14: 233-249.

Hennessey, Thomas C.,;  Harinath, Venkatesb
K. 1998. .Effects  of elevated carbon dioxide,
water ,  and nutr ients  on photosynthesis , ’
stomata1  conductance,  and total  chlorophyll
content of youngloblolly,pine  (Pinus  rueda  L.)
trees.’ In: Mickler,  Robert A.; Fox, Susan; ‘eds.
The product ivi ty  and sustainabi l i ty  of
southern forest  ecosystems in a changing
environment.  New York, NY: Springer-Verlag:
169-l  84:  Chapter  10.  Ecological  Studies  128.

Ingram, Leonard,‘Jr.;  Palmer, Bob. [ 19981.
Research update:  Southern pine beetle.  [Not-
paged] .  Avai lable  f rom: Mississ ippi  State
Universi ty Forest  Products  Laboratory,  Forest
&Wildlife Research Center ,  Box 9820,
Mississippi 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 Universi ty ,
Clemson,  SC 29634-1003.  [Video.
documentary produced by Carolina
Productions for  South Carol ina ETV].

J0hnsen;K.H.;  Kress, L.W.; Dougherty, P.M.;
[and others]. [1997].  Effectsof nutrient,
water and CO2 amendments on branch
growth, phenology  and structure of PC-XLS
rue&  trees at ages 9, 10 and 13. In: Critical
as,sessment  of the response of forest
ecosystems to elevated atmospheric carbon
dioxide: 3rd international IGBP-GCTE
workshop; 1997 October ,l O-l  3;  Durham, NC.
[Place of  publicat ion unknown]:  [Publisher
unknown]. [Not paged].  [Abstract ID: IOI]:

Johnsen,  K.H.; Major, J.E:;  Flanagan, L.B.;
Huber, D.A. [1997]. Genetic variat ion in
drought  toleran,ce  of mature black spruce
trees, part I. In: Frontiers of forest biology:
1998 joint  meeting of  the North American
forest  biology workshop (NAFB) and western
forest  genetics associat ion (WFGA):  programs
and abstracts;  1998 June 21-26; Victoria,
British Columbia;Canada-.  LP]ace  of
publication unknown]. [Not paged].  [Abstract
ID: 731. ’

Johnsen,  Kurt; Seiler,,John;  Groninger, John:
Maier, Chris. [1997].  1997. Elevated CO2  and
loblqlly  pine plantation productiv.ity  and
management.  In:  Crit ical  assessment of,  the
response of forest  ecosystems to elevated
atmospheric carbon dioxide:  3rd internationa
IGBP-GCTE workshop;  1997 October IO-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 deposit ion and species change
on nutr ient  cycl ing in  loblol ly  pine and mixed
deciduous forests.  In:  Mick.ler,  Rober t  A. ;  Fox,
Susan,  eds.  The productivi ty and
sustainabi l i ty  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, JR;  Sun, X. 1997: ’
Biological control of Pythiu~eok  fungi causing
death to longleaf  pine seedl ings in  cold
storage.  In:  1997 annual international
research conference on methyl bromide
al ternat ives and emissions reduct ions;  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.; Fqedrich,  S.W. [1997].’
Southern.pine  seedling heal th and qual i ty
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fumigated so‘il, soil treated with organic
amendments, or untreated soil, In: 1997
annual international research conference on
methyl bromide alte,rnatives  and emissions
reductions; 1997 November 3-5;.San  Diego,
CA. [Place of publication unknown]:
JPublisher  unknown]: 99-I.

Kelly, J. Michael; Yanai, Ruth D. 1998.
Modeling nutr ient  uptake as a  component  of
loblol ly pine response to environmental
stress.  In:  Mickler,  Robert  A.;  Fox,  Susan,  eds.
The product ivi ty  and sustainabi l i ty  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,  Phillip;
Strain, Boyd R. 1997. Decomposition of root:
in loblolly pine:  effects  of  nutr ient  and water
avai labi l i ty  and root  s ize class  on mass loss
and nutr ient  dynamics.  Plant  and Soi l .  195:
171-183.

Kiepzig, K.D. 1998. ‘Compet i t ion  be tween  a
biological  control  fungus,  Ophiostoma
pi l i f e rum,  and symbionts  of  the southern pine
beetle. Mycologia.  90(l):  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-
t i red skidders i’n  southern pine forests .  Forest
Products  Journal .  47(11/l 2) :  53-58.

I .
Kluender,  R.;  Lortz,  D.;  McCoy, W.; Stokes,
B.; Klepac, J.  1998. Removal  intensi ty  and
tree size effects on harvesting cost and
profitability. Forest Products Journal. 48(l):
54-59.
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Kormanik, Paul R;
Zarnoch,  Stanley J.
pine growth and biomass accumulat ion:
correlat ions with,  seedlings ini t ial  f i rs t-order
lateral  roots .  Southern Journal  of  Applied
Forestry. 22(2): 117-l 23.

I
Kubisiak, T.L,;  Nelso , C.D.; Stine, M. 1997.
RAPD mapping of  ge

Information Service; Publ.  46. 198-206.

Kush, John S.; Meld ‘hl,  Ralph S. 1998. An
old-growth longleaf  s  ‘and  in south Alabama:4
study of  an endange,red  ecosystem. Highl ights
of Agricultural Resea [Place of  publicat ion
unknown]:  Alabama gricultural  Experiment
Station: 45(l):  3-4. [Leaflet].
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growth longleaf  pine tand in south Alabama.
In:  Kush,  John S.;  co p. Proceedings of the
longleaf  pine ecosyst  m restorat ion
symposium,  Socie tyt f Ecological Restoration:
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Ledig, E Thomas; Vargar-Hernandez, J,
Jesus:  Johnsen,  Kurk H., 1998. The
conservation of forest  genetic resources:  case
his tor ies  from Canada,‘Mexico,  and the
United States. Journal of Forestry. 96(l):
32-41. ~
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Libby, William J.;  Bridgwater,  Floyd; Lantz,
Clark; White, Tim. !997.  Genetic diversity in
commercial  forest  t ree plantat ions:
introductory comments to the 1994 SRIEC
meeting papers.  Canadian Journal  of Forest
Research. 27: 397-400.

Lin, Ching-Rong;  Buongiorno, Joseph;
Prestemon, Jeff; Skog,’ Kenneth. 1998.
Growth model for  uneven-aged loblolly pine
stands:  s imulat ions and management
impl icat ions .  In :  Res .  Pap.  FPLRP-569.
Madison,  WJ:  U.S. Department of Agriculture,
Forest  Service,  Forest  Products Laboratory:
13.p. ;

Lloyd, ET.;  Goodnough, A.K.;  Shelburne,
V.B.; Williams, J.G. 1998. Testing for
predict ion bias when projecting growth from
increment cores.  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 Stat ion:  531534.

Lockaby, B. Graeme; Chappelka, Arthur H.;
Sword, Mary A.; Tiarks, Allan  E. 1998.
Influence of microclimate on short- term li t ter
decomposi t ion in  loblol ly  pine ecosystems.  In
Mickler,  Robert  A.;  Fox, Susan,  eds.  The
.productivity  and sustainabi l i ty  of  southern
forest  ecosystems in a changing environment
New York, NY: Springer-Verlag: 525-542.
Chapter  28.  Ecological  Studies  128.

Loeb, Susan C. [1996]. Effectiveness of f lying
squirrel excluder devices on red-cockaded
woodpecker cavities.  In: Eversole,  Arnold’G.
Wong, Kathi C.;  Hellgren, Eric [and others],
eds.  Proceedings of the fift ieth annual
conference:  Southeastern Associat ion of Fish
and Wildlife Agencies;  1996 October 5-9;  Hot
Springs,  AR. [Place of publication unknown]:
[Southeastern Associat ion of’Fish  and Wildlife
Agencies]; 50: 303-311. ’

Loeb, Susan C.; Hooper, Robert G. 1997: An
experimental  test  of  interspecif ic,  competi t ion
for red-cockaded woodpecker cavities. Journa
of Wildlife Management. 61(4):  1268-l 280.

Lott,  L.H.;  Mason, M.E.;  Kubisiak,  T.L.;  Kais,
A.G. [1997]. Survival and growth of select
longleaf  pine famil ies  inoculated with
Pisolithus tinctorius and treated with
benomyl.  In:  White:  Tim; Huber,  Dudley;
Powell ,  Greg, eds.  Proceedings: 24th biennial
southern forest tree improvement conference;
1997 June 9-l 2; Orlando, FL. Publ.  46.
Available from: U.S. Department of
Commerce, National Technical .Information
Service; 5285 Port Royal Rd, Springfield, VA
22161. Publ.  order no PB 97-l 86216. 415.
[Poster abstract] .

Lott,‘L.H.;  Schmidtling, R.C,;  Snow, G.A.
1996. Suscept ibi l i ty  to  brown-spot  needle
bl ight  and fusiform rust  in  selected longleaf
pine and hybrids.  .Tree  Planters’  Notes .
[47](Winter):  11 -15 . :

Maceina, Edelgard C.; Kush, John S.;’
Meldahl,  Ralph S. ;  Boyd,  Robert  S. ;  Boyer ,
William D. 1998. Description of a montane
longleaf  pine community on Fort McCleltan,
Alabama. In: Waldrop, Thomas A.,  ed.
Proceedings’of  the ninth biennial  southern
silvicultural  research canference;  1997
February 25-27; Clemson, SC. Gen. Tech.  Rep.
SRS-20. Asheville, NC: U.S. Department of
Agricukure,  Forest  Service,  Southern Research
Station: 489-496.

Maier,  C.A.; Johnsen,  K.H.; Butner, J.R.
[1998]. Spatial variability in the
photosynthet ic  response to elevated CO2 and’
nutr ient  avai labi l i ty  in canopies of  13-year-old
loblolly pine (Pims tueda)  trees. 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-l 6; Victoria, British Columbia,
Canada. [Place of publication unknown]:
[Publisher unknown]. [Not paged].  [Abstract
ID: 1381.  _

Major, J.E.;  Johnsen,  K.H.;  Flanagan, L.B.
[1997]. Geneticvariat ion in drought tolerance
of mature black spruce trees, part II.  In:
Front iers  of  forest  biology:  1998 joint  meet ihg
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: 741.
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Markin,  G.P.; Miller, Jim. 1998. Biological
.control  of kudzu (Pueraria lobata):  a progress
report .  In:  Proceedings: eighth annual
Southern.  Appalachian man and the biosphere
conference: working with communities; 1997
November 4-7; [Gatlinburg, TN]. Ga,tlinburg,
TN: SAMAB: 41.  [Abstract] .  *

Mason, M.E.; Nelson,  C.D.‘{1997j. Stem
cutt ing product ion and root ing in  a  s lash pine
dial lel  managed for rapid cutt ing pro#uction.
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.
Department of Commerce, National Technical
Information Service;  Publ .  46:  251-260.

Mason, Mary E.;  Doudrick, Robert L: [1997].
Chromosome structure and molecular
cytogenics  of  southern pines.  In:  White,  Tim;
Huber,  Dudley; Powell ,  Greg, eds.
Proceedings:  24th biennial  southern forest
tree improvement conference; 1997 June 9-
1-2; Orlando, FL. Publ. 46. Available from: U.S.
Department of Commerce, National Technical
Information Service,  5285 Port  Royal  Rd. ,
Springfield, VA 22161. Publ. order no. PB 97-
18621 7: 377-378. [Extended abstract]. .

McCrady,  R.L.; Jokela, E.J.  1998. Canopy
dynamics,  l ight  interception,  and radiat ion
use  efficiency of selected loblolly  pine
families. Forest Science.,44(1):  64-72.

McDonald,  T.P.;  Rummer,  R.B.;  Taylor,  SE.;
Roberson, J .R. 1998. Using GPS to  evaluate
traffic patterns of forest  harvesting

.equipment.  In:  Proceedings of  the f irst
international conference: geospatial
information in agriculture and forestry:
decision support ,  technology,  arfd
applicat ions;  1998 June 1-3;  Lake Buena,Vista,
FL. Ann Arbor,.MI:  ERIM International,  Inc.:  I-
465 to I-471. Vol 1.

McDonald,  Tim;- Carter ,  Emily;  Taylor,  .Steve;
Torbert ,  John. 1998. Traffic patterns and si te
disturbance.  In:  Schiess,  Peter;  Krogstad,  Finn,
eds.  Harvest ing logist ics:  fro’m  woods to
markets: Proceedin&  of the 1998 COFE
conferetice;  1998 July 20-23.;  Por t land,  OR.
[Corvallis, OR]: [Council on Forest.
Engineering]: 5, p.

McKeand,  ‘S.E.;  Eriks$on, G.;  Robe&,  J.H.
,1997. Genotype-by environment interaction
for index traits th,at  cc/mbine.growth  and
wood densi ty  in  lobloily  pine. Theoretical and
Applied Genetics.  94:  1015-1022.

McMahon, C.K. 1998~. Restor ing longleaf  p i r i e
ecosystems in the Sorthern  Uni ted States :
recent trends and successes. In: Farina, ,Almo;

Kennedy, Jeff; Bossu;Veronica,  eds.
Proceedings of the VI international  congress
of ecology: new tasks I for ecologists after Rio
1992; 1998 July 19-2$;  Florence, Italy.
[Location of publisher’  unknown]:  Firma Effe
Advert is ing & Market1 +lg: 284-285. [Abstract].

*,
McMahon, C.K.; Tornczak, D.J.;  Jeffers, R.M.
1998. Longleaf  pine eicosystem  restoration:
the rold  of the USDA.tiorest  Service..In:  Kush ,
John S., camp. Pro& ‘dings of  the longleaf
pine ecosystem 9rest0 #ation  symposium
Society of  Ecological  qestoration’9th  annual
internat ional  confereqce:  ecological
restoration and regior/al  s t rategies;  1997
November i 2-l 5; For!  Lauderdale, FL.
Longleaf  Alliance Rep rt  3. [Auburn, AL]: The
Longleaf  Alliance; 3: ,O-3  1.?

McMinn,‘James  W. 1998. Effects of site,
diameter,  and species’ on early decomposit ion
of woody debris.  In: Waldrop,  Thomas A., ed.
Proceedings of the nirhth  biennial  southern
silvicultural  research c/onference;  1997
‘February 25-27; ClemBon,  SC. Gen. Tech. Rep.
S,RS-20.  Asheville, NC1  US. Department of
Agriculture,  Forest  Senvice,  Southern Research
Station: 478-479. ~ - ’

McMinn,  James W. 1$98. Influence of harvest
variables on woody  p ant  diversi ty in upper
Coasta l  Pla in  mixed t

%
pes.sln:  Walgrop,

Thomas A.,  ed. Proce

i

dings  of  the  ninth
biennial  southern si lv cultural  research
conference; 1997 Feb uary 25-27; Clemson,
SC. Gen. Tech. Rep. ShS-20.  Ashevi&,  NC:
US. Department of A&iculture,  Forest
Service,  Southern Resparch  Sta t ion:  466-467.

‘McNulty,  Steven Cl; \pose,  James M.; Swank,
Wayne T. 1997. Regidnal  hydrologic  response
of’loblolly  pine to air empecature and
precipitat ion changes.  Journal of the

eAmerican Water Reso rces  Associat ion.  33(5):
1011-1022.  ~
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Meldahl, Ralph S:; Kush, John S.; McMahon
Charles K. 1998. The regional longleaf  pine
growth s tudy:  a  long-term f ield s tudy of
naturally regenerated, even-aged longleaf  p in
stands.  In:  1997 SAF nat ional  convent ion;
1997 October 4-8:  Memphis, TN. Bethesda,
MD: Society of  American Foresters:  [Not
pagedI.

MBldahl,  Ralph  S.; Kush, John S.;
Rayamajhi, Jjloti  N.; Farrar, Robert M., Jr.
1998.  Product ivi ty  of  .natural  s tands of
longleaf  pine in relationto  competition a_nd
climatic factors. In: Mickler.  Robert A.; Fox,
Susan,  eds.  The productivity and
stistainability  of squthern forest e&systems  il
a changihg  environment.  New York, NY:
Spring&-Vet-lag:,  231-254. Chapter 13.
Ecological Studies 128.,

Michael, Judd H.; Teitel, Joanna, 1997. I
Production facil i ty selection factors for Texas
value-added wood products manufacturers.
College Station, TX: Texas Agricultural
Extension Service.  Misc.  extension .forestry
publication 2-97. 52 p.

Michael,‘Judd  H.; Teitel, Joanna; Granshog,
James E. 1998. Production facility site
selection factors for Texas value-added wood
producers.  Forest  Products Journal .  48(7)8):
27-32.

ivliller,  J.H.‘1998.  Application variables-and
their influence on forest herbicide efficacy
and select ivi ty:  gaining understanding and
control.  In:  Proceedings,  Southern Weed
Science Society: preparing for the new
millennium 51 st annual meeting; 1998 ’
January 26-28;  Birmingham, AL. Champaign,
IL:  Southern Weed Science Society:  120-l  33.
I S S N :  0362-4463.  ’

Miller, J.H. [1998].  Primary screening df  ’
forestry herbicides for  control  of  Chinese
privet (Ligustrum sinense), Chinese wisteria
(Wisteria sinensis),,  and trumpet creeper
(Campsis  radicans).  I,n:  Proceedings, 51 st
annual Southern Weed Science Society
meeting; 1998 January 26-28; Birmingham,
AL. Champaign, IL: Southern Weed Science
Society:  161-l  62.  [Abstract] .

Miller, James H. [1997].  Exotic invasive
plants in sodtheasterrl  forests. In: Britton,

‘Kerry O., ed. Exotic,pests  of eastern forests:
conference proceedings;  1997 April 8- 10;
Nashville, TN. [Nashville, TN]: [Lee Patrick]:
97-105.

New,  Kirsten P.;  Hanula, James L. 1998. ,
Effect  of time elapsed  after prescribed
burping in longleaf  pine stands on potential
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Southern Journal  of  Applied Forests . .
22(j):  l-9.

Ot+sina,  W.J., Garbelotto, &I: 1998. Root
diseases and exotic  ecosystems:  implicat ions
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C. ;  ,buillaumin,  J.J.;  Lung-Escarmant, B.;
Matcais,  B. ,  eds.  Root and butt  rots  of forest
tregs:  9th international conference on root
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Mapbuisson,  France. Paris,  Fran’ce:  INRA
Editions: 275-283.

Oufcalt,  Kenneth W. 1997. Establishing
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inflbinces:  Ecological Society of America I
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Joh~n  M. 1997. Defense responses elicited in
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Po+ers,  H.; Kuhlman, E.G. 1997. Rusts of
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27$9.

Re#ve,  John D. [1998].  Augmentative
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19!8  March 2-5; Jackson Hole, WY. [Poster].
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inducible chit inase gene from pine trees.
Plant IvIolecular  Biology. 33: 979-987.

Xu,,  Mingguang.  1997,.  Growth efficiency of
individual ~loblolly  pine (Pinus  t&da L.) as
affected by crown morphology, stand
characteristics and microenvironment.  The
Universi ty of  Georgia:  MS. Thesis .  132 p.

Yin, R.; Newman, D. 1995. A note on the
tree-cut t ing problem in a  s tochast ic
environment,  Journal  of  Forest  Economics.
l(2): 181-190.

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

Yin, Runsheng; Newman, David H. 1995.
Ciptimattimber rotat ions with evolving prices
and cost  revisi ted.  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, Cliristian; 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:
t imber primacy is  pass :  the proceedings of
the 1997 southern forest  economics workers
meet ing;  1997 March 19-21;  Li t t le  Rock,  AR.
[Monticello, AR]: [University of Arkansas at
Monticel lo] :  45-47.

Zutter, Bruce R.; Miller, James H. 1998.
Eleventh-year response of loblolly  pine and
competing vegetat ion to woody and
herbaceous‘plant control  on a Georgia
flatwoods si te .  Southern-Journal  of  Applied
Forestry.  22(2):  88~95. -

Caring for  the Land and Serving People



USDA FOREST SERVICE SOUTHERN RESEARCH STATION FISCAL YEAR I998

Our Most Pmxxxtant  Product-: Knowledge

Belli, Keith E,;  Hodges, John D. 1998. Site Burke, Marianne K. 1998. Nitrogen
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laurel (Cordiu  ulliodoru]  and other species
from a lowland moist  t ropical  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;  Tucsqn,  AZ. Tucson, AZ: Radiocarbon,
University of Alabama, Department of
G e o s c i e n c e :  395-404

‘.

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  restorat ion.  ASB
Bulletin. 45(2):  130. [Abstract 1691.

Dickson, James G. 1997. Birds of the
Southeastern United States:  a  historical
perspective. In: Benz, George’W.;  Co l l i n s ,
David E.;  camps.,  eds.  Aquatic fauna in peril :
the southeastern perspective. Decatur, GA!
Lenz Design & Communication: 2‘33-244.
Chapter 8.  Special  Publ.  1,  Southeast  Aquat ic
Research Insti tute.

Gale, Margaret R.; McLaughiin,  James W.;
Jurgensen, Martin F.;  Trettin, Carl C.;
Soelsepp, Thea; Lydon, Patricia. 1998. Plant
community responses  to  harvest ing and post-
harvest  manipulat ions in a  Piceu-Lutrix-Pinus
wetland with a mineral  substrate.  Wetlands.
18(l): 150-159.’

Gardiner, Emile S. 1998. Water relations and
morphology of  Nuttal  oak seedl ing sprouts .  In:
Waldrop, Thomas A.,  ed. Proceedings of the
ninth biennial  southern si lvicultural  research
conference;  1997 February 25-27; Clemson,
SC. Gen. Tech. Rep. SRS-20. Asheville, NC:
U.S. Department of Agriculture,  Forest
Service;  Southern Rese$rch  Sta t ion:  284-288.. , 1,
Gardiner, Emi1e.S.;  I-@mig,  Li$ .&  ,;9:7.
p;velopment  of water &A $:u
Q-l&,  grnrtial  oyerstory. New?
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-2. . .),.
Gardiner, EmiI$b.‘;  %dges, John D. 1998.
Growth and biomass dis t r ibut ion of
cherrybark oak (Quercus pagoda Raf.)
seedlings as influenced by light availability.
Forest  Ecology and Management. 108:
127-134.

Goelz, J.C.G.; Carlson,  D:W.  1997. Growth
and seed production of sawtooth oak (Quekus
ucut iss ima)  22 years after direct seeding. Res.
,Note  SO-386. Ashevil le,  NC: U.S.  Department
of Agriculture,  Forest  Service,  Southern
Research Stat ion:  ,7 p.

Goelz, J.C.G.; Meadows, J.S. 1997. Stand
densi ty management  of  southern bot tomland
hardwoods. In: Meyer, Dan A., ed. 25 years of
hardwood si lviculture:  a  look back and a look
ahead: Proceedings of the twenty-fifth annual
hard.wood  symposium; 1997 May 7-10;
Cashiers,  NC. [Memphis,  TN]: [National
Hardwood Lumber Associat ion]:  73-82.
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Goelz, J.C.G.; Meadows, J.S.;  Fristoe, T.C.; Kilgo,  John C.;  Sargent,  Robert  A.;
White, D.A. 1998. Precommercial thinning of Chapman, Brian R.: Miller, Karl V. 1998.
water tupelo stands on the Mobile-Tensaw
River  Delta:  s tand composi t ion 3 years  af,ter

Effect df s tand width and adjacent  habitat  on
breeding bird  communit ies  in  bot tomland

treatment. In: Waldrop,.Thomas  A., ed.
Proceedings of  the ninth biennial  southern

hardwoods.  Journal  of  Wildlife Manhgement.

silvicultural research conference; 1997
62(l):  72-83. :

February 25-27; Clemson, SC. Gen. Tech.  Rep. Kilgo,  John C.;  Sargent ,  Robert  A.;  Miller ,
SRS-20. Asheville, NC: U.S. De,partment  of Karl V.; Chapman, Brian R. 1996. Nest sites
Agriculture,  Forest.Service,  Southern Research of Kentucky warblers  in bottomland
Statioq:  184-l 87.

. hardwoods .of South Carolina. Journal of Field
Ornithology.  67(2):  300-306.

Guo, Yanfei; Shelton, Michael G.; Lockhart,
Brian R.  1998. Effects of flood. duratjon and Knowe, Steven A.;  Foster ,  G.  Sam; Rousseau,
season on germination of black,  cherrybaik, RandallJ.;  Nance,  Warren L. 1998. Height-
northern red, and water oak acorns. New age and height-diameter relat ionships for
Forests. 15: 69-76. monocultures and mixtures of eastern

cottonwood clones.  Forest ,  Ecology and ‘.
Harms, William R.; Aust,  W. Michael; M a n a g e m e n t .  1 0 6 :  115123.
Burger, James A. 1998. Wet flatwoods.  In:
Messina,  Michael G.;  Conner,  William’H., Kolka, Randall K.; Nelson, Eric A.; Trettin,
camps.:  eds.  Southern forested wetlands: Carl C. 1998. Interdisciplinary assessment of
ecology and management. Boca  Raton,  FL: wetland restoration in a highly degraded
CRC Press LLC: 421-444. Chapter ! 7: system. In:  Goal  set t ing and success cri ter ia

Hupp, Cliff R. 19ds.  hoody debris,
for coastal  habitat  restoration;  1998 January
13-l 5; Charleston, SC. [Place of publication

sedimentat ion,  and vegetat ion rela t ions in  a unknown]:  [Publ isher  unknown]:  9 .
forested wetland along the Cache River, [Abstract].
Arkansas. The ASB Bulletin. 45(2):  106.
[Abstract 821. Kolka, Randall K.; TreUin,  C.C.; Coppock,

Hupp, Cliff p.;  Schening,  Michael i. 1997.
C.; [and others]. 1997. Vegetation
establ ishment  moni tor ing of  a  bot tomland

Patterns of  sedimentat ion and woody hardwood restorat ion in South Carol ina - the
vegetation along black- and brown-water Pen Branch project.  In:  Society for ecological
r iverine forested wetlands.  The ASB Bullet in. restorat ion:  9th annual  international
140. [Abstract 2231. conference: SER: ecological  restoration and ’

Jurgensen, M.F.; Richter,  D.L.; Davis,  M.M.;
regional conservation strategies:  program and

McKevlin,  M.R.; Craft, M.H. 1997.
abstracts ;  1997 November 12-15;  Ft .

Mycorrhizal  relat ionships in  bot tomland
Lauderdale,  FL. [Place of publication

hardwood forests  of  the Southern United
unknown]: [qublisher  unknown]: 82.

States.  Wetlands Ecology and Management.
4: 223-233.

Kilgo,  John C. ;  Labisky,  Ronald F.  1997.
lrfluence of forage quality on home range
size  of white-tailed deer. Journal of Wildlife
Research. T(1):  2529.

[Abstract]. .

Krauss, Ken W.; Chambers, Jim L.; Ailen,
James A. [and others]. 1998. Intraspecific
variat ion in the root  elongation of  baldcypress
subjected to sal ine f looding.  In:  Waldrop,
Thomas A.,  ed.  Proceedings of the ninth
biennial  southern si lvicultural  research

Kilgo,  John C.;  Sargent,  Robert  A.;
Chapman, Brian R.; Miller, Karl V. 1996.
Nest-si te  selecitin  by hooded warblers in
bot tomland hardwoods of  South Carol ina.
Wilson Bulletin. 108(l): 53-60.

conference; 1997 February 25-27; Clemson ,
SC. Gen, Tech. Rep. SRS-20. Asheville, NC:
U.S. Department of Commerce, Forest
Sefvice,  Southern Research Stat ion:  309.
[Abstract].
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Latimex,  Shane D.; Devall,  Margaret S; Lester, D.G.; Wilson, A.D. 1997 .  Nove l  USDA
I’homas,  Charles; Ellgaard, Erik G.; Kumar,- Forest Service pest-image software for the
jatish  D.; Thien, Leonard B. 1996. rapid identification of southern hardwood
3endrochrono logy and heavy meral pests. In: APS meeting abstracts: Ameri%an
rleposition  in tree rings of baldcypress. Phytopathological Society annual meeting;
lournal  of Envii-onmental  Quality. 25(6):  1411- 1997 August 9-l 3; Rochester, NY.
1419. Phytopathology. 87(6,Suppl):  S 113. [Abstract].

Leary, Rolfe  A.;  Nimerfro,  Kevin; Holdaway, Martinat, RJ.;  Solomon, J.D.; Leininger, T.D.
Margaret; Brand, Gary; Burk, Tom; [and 1997..Survivorship,  deve lopment ,  and
others].  1997.  He igh t  g rowth  mode l ing  us ing fecundity of buck moth (Lepidoptera:
second order differential equations and the Saturniidae) on common tree species in the
importance of initial height growth. Forest Gulf Coast urban forest. J0urnal  of
Ecology and Management. 97: 1.65-l  72. Entomological Science. 32(2):  192-203.

Leininger, Theodor  D. 1998. Effects of McCasland,’  Curtis S.; Pezeshki, S. Reia;
temperature and drought stress on Cooper,  Robert  J .  1998. Rela t ionsh ip
physiological processes associated vith oak between flooding regime and increased ‘.
decline. In: Mickler,  Robert A.; Fox, Susan, herbivory of Nuttall  oak. In: Waldrop, Thomas
eds. The productivity and sustainability of A., ed. Proceedings of the ninth biennial
southern forest ecosystems in a chahging southern silvicultural research conference;
environment. New York, NY: Sprioger-Verlag: 1997 February’25-27;  Gen. Tech. Rep. SRS-
647-661. Chapter 35. Ecological Studies 128. ‘20.  Asheville, NC: US. Department of

Leininger, Theodor  D.; McCasland,  Curtis S.
Agriculture, Forest Service, Southern Research
Station: 304-308.

1998. Does paraquat cause stem Swellings in
first-year cottonwood saplings? In;  Waldrop, McE1-reath,  Susan D.; Leininger,,Ted’D.;
Thomas A., ed. Proceedings of the ninth Tainter, Frank H. 1997. Development of a
biennial southern silvicultural research field test for detection of wetwood  in oak
cbnference;  1997 February 25-27; Clemson, trees. In: James, Bryson L. c,omp.,  ed.,
SC. Gen: Tech. Rep. SRS-20. Ashevi$  NC: Proceedings of SNA research conference:
U.S. Department of Agriculture, Forest forty-second annual report. 1997; 1997 July
Service, Southern Research Station: 44-48. 13-August  1; Atlanta,‘GA.  [Marietta, GA]:

Leininger,  Theodoi-  D.;  Wilson,  A. Dan;’
[Southern Nursery Association]: 482-485. Vol

Lester,  Donald G. 1997.  Hur r icane Andrew
42. Cooperative with Clemson University,

Clemson, SC,
damage in relation to wood decay fungi and
insects in bottomland hardwoods of the
Atchafalaya Basin,.Louisiana. Jour-nal  of
Coasial  Research. 13(4):  1290-l 293.

Lemly, A. Dennis. 1997. Environmental
hazard of selenium in the Animas La Plats
water development. project. Ecotoxicology

\

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

and Environmental Safety. 37: 92-96.

Lemly, A. Dennis. 1997. Environmental
Meadow’s, James S. 1998. Growth and

implications of excessive selenium: a review.
epicormic branching of residual trees

Biomedical and Environmental Sciences. 10:
following deferment cutting in red oak-
sweetgum  stands. In:‘Waldrop,  Thomas’A.,

415435. ed. Proceedings of the ninth biennial

Lemly, A. Dennis. 1997. Risk assessment as
southern silvicultural reslai-ch  confeyepce;
1997 February 25-27; Clemson, SC. Gen. ’

an environmental management- tbol:
considerations for freshwater wetlands.

Tech. Rep. SRS-20. Asheville, NC: U.S.

Env i ronmenta l  Management .  21(3):  343-358.
Department of Agriculture, Forest Service,
Southern Research Station: 148-l 53.

Lemly,  A.  Dennis;  Richardson,  Curt is  J .
1997. Guidelines for risk assessment in
welands.  Env i ronmenta l  Monitbri.ng  and
Assessmeht..47:  117-134.
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Meadows,  James S.; Hodges, John D. 1997.
Si lvicul ture  of.southern  bot tomland
hardwoods: 25 years of change. In: Meier,
Dan A., ed..  25 years of hardwood silviculture:
a look back and a look ahead: Proceedings of
the twenty-fif th annual hardwood
sy’mposium;  1997 May 7-l 0; Cashiers, NC.
[Memphis,  TN]: [National Hardwood Lumber
Associat ion]:  1  -I 6

Meadows, James Steven; Goelz, J.C.G. 1998.
First-year growth and bole quali ty responses
to  thinning in  a  red oak-sweetgum stand on a
minor s t reambottom si te .  In:  Waldrop,
Thomas A.,  ed.  Proceedings of the ninth
biennial  southern si lvicultural  research
conference; 1,997  February 25-27;  Clemson,
SC. Gen. Tech. Rep. SRS-20. Asheville, NC:
U.S. Department o’f Agriculture,  Forest
Service;  Southern Research Stat ion:  188-l  93.

Meier, 6.E.; Stanturf, J.A. [1997]. ’
DeconIposition  and nutrient mineralization of
leaf l i t ter 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,  Soi l  Science Society of  .
America;  1997 October 26-31; Anaheim, CA.
[Place of publicati,on  unknown]:  [Publ isher
unknown]. [Abstract].

Michael, J.L.; Crisman, Thomas L.; Prenger,
Joseph; Fowlkes,  Mark D. 1998. Movement
of herbicide and nutrients from flatwoods
si tes  into wetlands,  and their  impacts  on
wetlands biota.  In:  NCASl forested wetlands
study:  1997 annual  report ;  1998 February 10;
Gainesvil le,  FL. [Gainesvil le,  FL]:  [NCASI]:
16-19.

Nebeker, T. Evan; Leininger, Thebdor D.;
Meadows, lames S.  1998.  Studying the

/

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

Phil l ips,  D.H.;  Foss,  J .E. ;  St i les ,  C.A.;  [and
others]. 1997. Soil survey of three riparian
wetlands and tributaries of Bear Creek near
Oak Ridge, Tennessee. Res.  Rep. 97-22.

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

,Ainilee  D.].  camp., ed. [Coastley  restricted
forest].  [New York, NY]: [Oxford University
Press]: 156-l 79.

Poteet, Micah L.; Thill, Ronald E.; Whiting,
R.’  Montague, Jr.; Rayburn,  R: Lee. [ 19961.
Deer use of riparian zones and  adjacent pine
plantat ions in Texas.  In:  Eversole,  Arnold G:;
Wong, Kathi  C.;  Hellgren,  Eric [and others],
eds.  Proceedings of the fift ieth annual
conference:  Southeastern Associat ion of Fish
and Wildlife Agencies;  1996 October 5-q;  Hot
Springs,  AR. [Place of publication unknown]:
[Southeastern Associat ion of  Fish and Wildlifc
Agencies];  50:  541-549.

Reams, Gregory A.; Van  Deusen, Paul C.
1998. Detecting and predicting tilimatic
variat ion frpm old-growth baldcypress.  In:
Mickler,  Robert  ‘A.;  Fox, Susan, eds.  The
productivit)  and sustainability,of  southern
forest  ecosystems in a changing environment
New York, NY: Springer-Verlag: 701-716.
Chapter 38. Ecological Studies 128.

effects of Hardwood  stand modificztion,
periodic Flooding,  and f ire on insect  and
disease communities,in  the  lower  Miss iss ippi
River ecosystem. In:  Waldrop, Thomas A.,  ed.
Proceedings of  the ninth biennial  southern
silvicultural research conference; 1997

Rozelle, Amy  A. 1997. Use of morphological
and physiological  t rai ts  to  assess  seedl ing’
response to f looding stress of  four wetland
tree species.  Clemson Universi ty:  M.S.  Thesis .
48~.

February 25-27; Clemson, SC. Gen. Tech. Rep.
SRS-20.  Ashevil le,  NC: U.S. Department of Scheungra_b,  Donna B.; Lea, Russ. 1998. A
Agriculture,  Forest  Service,  Southern Research method to assess  the quant i ty  and
Station: 209-212. distr ibut ion of  woody debris  on a  southern

bottomland hardwood forest ,  In:  Society of

”

wet land scient is ts :  19th annual  meet ing:
Alaska’s wetlands:  from the tundra to the sea
1998 June 8-12; Anchorage, AK. [Place of

“. 1 1 IOO.[Abstract].
pubhcatlon  unknown]:  [Publisher  unknown].
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Schweitzer, Callie Jo. 1998. Measuring Stanturf, John A. [1997]. Are we to lead or
success .in  bottomland hardwood forest follow? Establishing a role for the forestry
restoration. ASB Bulletin. 45(2):  130-l 31. community.  In:  Proceedings:  1997’Penn  S ta t e
[Abstract 1701, School of Forest  Resources issues conference:

Schweitzer, Callie Jo.; Stanturf, John 9.
Forest  sustainhbility:  what’s  i t  a l l  about?;  1997

1997. From okra to oak: reForestation  of
March 26-27;  Universi ty Park,  PA. Universi ty

abandoned-agricultural  f ields in the Lower
Park, PA: Penn State University, College of
Agricultural  Sciences,  School of  Forest

Mississippi Alluvial Valley. In: Meyer, Dan A., Resources:  113-121.
ed.  25 years of hardwood si lviculture:  a look
back and a look ahead: Proceedings of the Stinturf,  John A. 1998. New center to
twenty-f if th annual  hardwood symposium; research bottomland hardwoods.  Delta
1997 May 7-10; Cashiers, NC. [Memphis, TN]: Wildlife. VI.(l):22-24.  [Gendral  Interest
[National Hardwood Lumber Association]: article].
131-138.

*S&turf,  John A.;  Lockaby, B. Graebe;
Shepard, James P.;  Stanturf,  John A.; Messina, Michael G. [i’997]. Impacts of
Wilkins,  Tim; Portwood,  Jeff ;  Scboenholtz , harvest ing natural  s tands on functions of
Stephen. 1998. Larie-scale  study of southern bottomland hardwood forest ,  U.S.A.
reforestat ion methods in  Sharkey County, Topic 14.  In:  [P’roceedings,  XI World forestry
Mississippi. In: Proceedings: the delta: congress]; [1997 October 13-221;  [-Antalya,
connect ing points  of  view for  sustainable Turkey].  [Place of publication unknown]:
natural  resources;  1996 August  13-l 6 ; [Publisher unknown].  199. Vol 3.  [Abstract] .
Memphis,  TN. Madison,  MS: U.S.  Department
of Agriculture, Natural Resources Stanturf ,  John A.;  Meadows,  J .  Stephen;  .
Conversation Service, W’ildlife Habitat Cioelz,  Jeffery C.;  Hodges, John D. [1997].
Management  Inst i tute:  725726. SilJiculture  of  bot tomland hardwood forests .

,ln:  [Proceedings, XI World forestry congress];
Slack, William Todd. 1996. Fringing [1997 October 13-,221; [Antalya, Turkey].
floodplains and assemblage structure of f ishes [Place of  publicat ion unknown]:  [Publisher
in  the  DeSoto:  Universi ty of  Southern unknown]:  ,i49. [Abstract].
Miss iss ippi :  Ph.D.  Disser ta t ion.  91 p .

Stanturf, John A.; Meier, Calvin  E.; Gardiner,
Sdlomon, J.D.; Wilson, A.D.; Leininger,  T.D.;,2 Emile S.; IJamel, Paul B. [1997]. Quantitative
Lester, D.G.; McGasland,  C.S.; [and others]. assessment of ecological  processes and
1997. Sugarberry dieback  and  mortality in wetland funct ions in bot tomland hardwood
southern Louisiana: cause,  impact,  and forests. Topic’ 11  ..ln:  [Proceedings; Xl,  World
prognosis. Res,  Pap. SRS-9. Asheville, NC: U.S. forestry congress];  [1997 October 13-221;
D’epartment  of Agriculture,  Forest  Service, Antalya,  Turkey].  [Place of publication
Southern Research Stat ion:  16 p. unknown]:  [Publ isher  unknown]:  355.

[Abstract]. I
Stanturf, John. 1998. Bottomland hardwood
research center. Tree Talk. Jackson, MS.
Mississ ippi  Forest ry  Associat ion.  20(3):  17 ,
20, 21,  28; cover photo. [General interest
article] . .

St&turf, John. 1998. Seedling shortage

Stanturf, John A.; Schoenholtz, Stephen H.
1998.  Soils  and landforms.  In:  Messina,
Mich’ael  G.;  Conner,  William H.,  camps.,  eds .
Southern forested wetlands:  ecojogy  and
management. Boca  Raton,  FL: CRC Press LLC:
123-l 47, Chapter 6.

looming:  Faybe  attractive to entrepreneurs.
Delta  Business  Journal  ! (3): [Not paged]:
[General interest article].

’
Stanturf, John A.; Schweitzer, Callie Jo.
1998. Restoration goals,  s trategies,  and

techniques:  a cri t ical  view. In:  Proceedings:
the delta:  connecting points  of  view for
sustainable natural  resources;  1996 August

’ 13-l  6; Memphis, TN. Madison, MS: U.S.
Department 8f Agriculture, Natural Resources

Conservation Service,  Wildlife Habitat ,
Management  Inst i tute:  735737.
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Stanturf, John A.; Schweitzer, Callie Jo; ’ Thil l ,  Ronald E. ;  Tappe,  Phi l ip  A.;  Melchiors ,
Gardiner, Emile S.; Shepard, James P. M. Anthony [and others].  [ 19981.  Avian
[1997].‘Restoration  of forested wetlands on communit ies  of  s treamside zones in the
marginal farmland: goals, strategies, and Ouachita Mountains of Arkansas.  In:  Abstracts
techniques.  In: [Proceedings,  XI World of papers:  r iparian management of forests of
Forestry congress];  [1997 October 13-221; the Continental  Eastern.  U.S.;  1998 March 23-
[Antalya, Turkey].  [Place of publication 25; Columbus, OH. [Place ‘of publication
unknown]: [Publisher unknown]: 56. ) unknown]:  [Publisher  unknown],  [Poster  161.
[Abstract].

Thil l ,  Ronald E. ;  Tappe,  Phi l ip  A.;  Melchiors ,
Stoeckel ,  Don M.;  Miller-Goodman, M.S. M. Anthony; Wigley,  T.  Bently.  [1997].
1998. Funct ional  in teract ions  within  the  soi l Breeding bird communit ies  of  s treamside
microbial community of a forested wetland. zones in the Ouachita Mountains,  Arkansas.
In: ASLO/ESA: the land-water interface: In:  Progiam  and abstracts:  the Wildlife
science for a sustainable biosphere,  1998 June Society 4th annual conference; 1997
7-l 2; St. Louis, MO. [Place of publication September 21-27;  Snowmass  Village, CO.
unknown]:  [Publisher unknown]:  [American [Place of publicaiion  unknown]:  [Publisher
Society of Limnology and Oceanography and unknown]: 188. [Abstract].
Ecological Society of America]: A-90.
[Abstract]. Trettin, Carl C.; Barker, Susan E. 1998.

Hydrologic processes of a Carolina bay in
Stoeckel, Donald M.; Miller-Goodman, Mary association with hardwood fiber farms. In:
S.  1998.  Funct ional  diversi ty  and s imilar i t ies Society df  wetland scientists: 19th annual
between soi l  bacter ia l  communit ies  in  a meeting:  Alaska’s wetlands:  from the tundra
southeastern riparian,wetland.  In:  Abstracts to the sea;  [Place of publication unknown]:
of the 98th general  meeting of the American [Publ isher  un,known]:  121. [Abstract].
Society for Microbiology; 1998 May. 17-21;
Atlanta,  GA. Washington, DC: American d,.S.  Department of Agriculture, Forest
‘society for Microbiology: 384. [Abstract N- Service, Southern Research Station, the
1101. Center for-Forested  Wetlands Research.

. 1998. Cooperator6 Meeting: project
Stokes, Bryce  J.; Rummer, Bob. [1997]. summaries; 1998 February  26; Charleston,
Innovat ive harvest ing systems in  bot tomland SC. Available from: U.S. Department of
hardwoods. In:  Proceedings of the twenty-fif th Agriculture,e Forest  Service,  Southern Research
annual hardwood sy?nposium:  25 years of Station, Center for Forested Wetlands,  2730
hardwood si lviculture:  a  look back and a look Savannah Highway,  Charleston,  SC 29414.
ahead;  1997 May 7-10;  Cashiers ,  NC.
[Memphis,  TN]: [National Hardwood Lumber Vozzo, J.A.:  Marko, M.; Patel, R.; Terrell,.A.
Association]: ISSN 0193-8495.  99-102. 1997.  Relat ing anatomy and physiology of

Thapliyal;  R.C.; Connor,  K.F. 1997. Effects of
germinated&glans nigru  L. seeds. In:
Sambeek, J.W.,  Van ed. Knowledge for the

accelerated ageing on viabili ty,  leachate future of black walnut:  Proceedings of the
exudation,  and fatty acid content of Dalbergia f i f th  black walnut  symposium; 1996 July  28-
sissoo Roxb. seeds.  Seed Sciknce  and, - 31 ;Springfield,  MO. Gen. Tech. Rep. NC-1 91.
Technology.  25:  311-319. St.  Paul,  MN: U.S. Department of Agriculture,

Thien, Leonard B.; Katiano, Shoichi;
Forest  Service,  North Central  Forest
Experiment Station: 93-95.

Latimer,  Shane;  Devall ,  Margaret  S;  Rosso,
Sam [and others]. 1995. Notes and Vozzo, John A. [n.d.] Comparat ive
comments:  Fluorescent  Magnolia  f lowers. morphological  changes during ambient  drying
Plant Species Biology., 10: 61-64. of tropical and temperate recalcitrant seeds.

1 In:  Yapa,  Asoka C.,  ed.  Proceedings:
international symposium on recent advances
in tropical  t ree seed technology and planting
stock product ion;  1995 June 12-l  4;  Haad  Yai ,
Thailand. [Mauk-Lek], [Saraburi-  I81  80 ,
Thailand]:  [ASEAN  Forest Tree Seed Centre]:
70-76. ISBN: o-662-24100-2.
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Wein,  Gary FL;  Shari&  Rebecca R.;
McArthur,  J. Vaun [and others]. 1997.
Ecological  restorat ion 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  publ icat ion unknown]:  [Publisher
unknown]: 67. [Abstract] .

Wilson, A.D. 1997. Rust-red s t r ingy white  rot .
in:  Hansen, Everett  M.; Lewis; Katherine J. ,
camps.,  eds. Compendium of conifer
diseases.  St .  Paul,  MN: The American
Phytopathological  Socie ty:  2526.

Wilson,. A.D.; Lester, D.G. 1997. Use of an
eleatronic-nose device for profiling headspace
volat i le  metabol i tes  to  rapidly ident i fy
phytopathogenic microbes.  In:  APS meeting
abstracts:  American Phytopatholpgical  Society
tinnual  meeting;  1997 August  9- l  3;  Rochester ,
NY. Phytopathology.  87(6,Suppl):  116 .
[AbstrBct].

xu, Zicai; Tainter, Frank. H.; Leininger, T.D.
1998. Evaluation of physical and chemical
properties of bacterial  wetwood  in red oaks..
Bullet in of  the South Carol ina Academy of
Science. Vol. LX: 119. [Abstract].

Zollner,  Patrick A.; Smith, Winston P.;
Brennan, Leon’ard. A. 1996. Characteristics
and adaptive significance of latrines of
swamp rabbits  (Sylvilugus  aquaticus) .  Journal
of MamTalogy.  77(4):  1049-,1058.
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Ahn, Soeun. 1997. Economic analVSiS of the
potential  impacts  of  cl imate change on trout
f ishing in the Southern Appalachian
Mountains.  North Carol ina State  Universi ty:
Ph.D. Dissertation. I37 p.

Aquila,  Yolanda. 1997. Effects of growing-
season and dormant-season controlled
burning on small  mammal populat ions a t  Fort
Benning Mili tary Reservation,  Georgia.  The
Universi ty of Georgia:  M.S. Thesis .  46 p,

Araman, Philip A.; Bush, Robert J,;  Keddy,
Vijay S. [ 19941.  Potential material sources for’
board products:  used pallets  and wastewood
at landfills. In: ?I  st  international particle
board/composi te  mater ia ls  symposium
proceedings;  1997 Apri l  8-10;  Pullman, WA.
Pullman, WA: Washington State University:
189-l 95.

Aruna, P.B.; Laarman, Jan G.; Araman, Phil;
Coulter, Edward; Cubbage,  Frederick. 1997.
Used pallets as a source of pellet  fuel:  current’
industry s tatus .  Forest  Products  Journal .  47(9):
51-55.

Bannwart, Diane Lee. 1998.
Symptomatology associated with and
pathogenici t ies  of  s tain fungi  isolated from
roots of longleaf  pine. University of Georgia:.
M.S. Thesis. 70 p.

Bond, B.H.; Kline, D.E.; Araman, P.A.
‘[1998].  Characterization of defects in 1umbe.r.
using color ,  shape,  and densi ty information.
In: Arabnia, Hamid  k.; Zhu, Donping  (Daniel),
eds.  Fusion ‘98:  Proceedings of  the
international conference on multisource-
mult isenor  informat ion fusion;  1998 July  6-9;
Las Vegas, NV. [San Francisco, CA]: CSREA
Press: 581-587. Vol. II.

Britton, Kerry 0.; Berrang, Paul C.; Mavity,
Erika. 1998. Soil effects mediate interaction
of dogwood anthracnose and acidic
precipitat ion.  In:  Mickler,  Rober t  A. ;  Fox,
Susan, eds. The productivity and
susta inabi l i ty  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 si lviculture:  a  look back and a look
ahead; 1997 May 7-10;  Cashiers ,  NC.
[Memphis,  TN]: [National Hardwood Lumber
Association]: 139-l 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 nat ional
convention;  1997 October 4-8;  Memphis,  TN.
Bethesda,  MD: Society of American Foresters:
393-394.

Bruce, Richard C. 1996. Life history
perspective of adaptive radiation in
desmognathine salamanders.  Copeia.  4:
783-790.

Bush, Robert; Araman, Philip. 1997.
Recycling growth reducing pal let  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 decl ining.  Pal let  Enterprise.  34-38.

Bush, Robert J.; Araman, Philip A. 1998.
Changes and trends in the pal let  industry:  the,
use of new wood materials Hardwood Market
Report. LXXVl(9):  11-13.  [General interest
article].

Bush, Robert J.; Araman, Philip A. 1998.
Changes and trends in the pal let  i.ndustry:
recovery and recycling: Hardwood Market
Report. LXXVI(10):  13-l  5. [General interest
article].

Bush, Robert J.; Araman, Philip A. 1998.
Changes and t rends in the pal let  industry:
alternative materials  and industry structure:
Hardwood Market Report.  LXXVI(ll):  11- l  4 .
[General interest article].
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Bush, Robert J.; Araman, Philip A.; Reddy,
Vijay S. [1997]. Pallet recycling and materials
subst i tut ion:  how wil l  hardwood markets  be
affected? In: Wiedenbeck, Jan, tech. ed.
Eastern hardwoods: resources,  technologies,
and markets; 1997 April 21-23; Camp Hill,
PA. [Madison, WI]: Forest Products Society:
67-73. (

Bush,  Robert  J . ;  Reddy,  Vijay S.;
Bumgardner, Matthew S.; [and others].
1997. Recycling in the U.S. pallet 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  &  Wildl ife
Resources,  1650 Ramble Road,  Blacksburg,
VA 24061:0503. .
Carter,  E.A.; McDonald, T.P. 1997. So i l
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
migrat ion:  dispersal  theory and interpretat ion
of paleoecological records. Bioscience..  48(l):
13-24.

Clark, James S.; Ji, Yuan. 1995. Fecundity
and dispersal  in  plant  populat ions:
implicat ions for  s tructure and diversi ty.  The
American Naturalist .  146(l):  72-111.

Conner-s,  Richard W.; Kline, D. Earl;
Araman, Philip A.; Drayer, Thomas H. 1997.
The future  system for  roughmil l  opt imizat ion.
FDM Furni ture  Design & Manufacturing.
124-127.

D’Angelo,  Donna J.;  Gregory, Stanley V.;
Ashkenas,  Linda R.;  Meyer,  Judy L. 1997.
Physical and biological 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.
Universi ty of Georgia:  M.S:  Thesis .  83 p.

Dolloff,  C. Andrew; Underwood, Martin, K.
[1997].  Habitat ,  water chemistry,  and fish
populat ions in  Five Shenandoah National  Park
watersheds. In: Gresswell,  Robert E.;  Dwyer,
Pat;  Hamre, R.H.,-tech.  eds.  Wild trout VI:
put t ing  the  nat ive  back in  wi ld  t rout ;  a
symposium;  1997 August  1,7-20;  Bozeman,
MT. [Bozeman, MT]: [Wild Trout VI
Committee]: 143-l 47.

Drayer,  Thomas Hudson. 1997. A design
methodology for  creat ing programmable
logic-based real-t ime image processing
hardware.  Virginia Polytechnic Insti tute and
State University: MS. Thesis,. 244 p.

Dubois, Mark R.; Stockman, Jeffery L.;
Golden, Michael S. [1997]. Silvicultural
assessment of al ternative harvesting
treatments in north Alabama upland
hardwood Forests .  In:  Proceedings of the
twenty-f i f th  annual  hardwoods symposium:
25 years’of  hardwood si lviculture:  a  look back
and a look ahead; I997  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  inf luencing s tream 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 ELISP
immunoassay ki ts  as  a  complement  to  HPLC
analysis of imazapyr and tr iclopyr in water
samples from forest  watersheds.  Bullet in ‘of
Environmental  Contaminat ion and Toxicology
59: 611-618.

Flebbe, Patricia A. [ 19971.  Global climate
change and fragmentation of native brook
trout  dis t r ibut ion in  the southern Appalachian
Mountains.  In:  Gresswell;Robert  E.; Dwyer,
Pat; Hamre, R.H., tech. eds. Wild trout VI:
put t ing the  nat ive  back in  wi ld  t rout ;  a
symposium; 1997 August  17-20;  Bozeman,
MT. [Bozeman, MT]: [Wild Trout VI
Committee]: 117-l 21.

Flebbe, Patricia A. 1997. Wild trout
distr ibution and fragmentat ion under global
change in the southern Appalachians.  Bullet in
of the Ecological Society of America. 78( + ,
Supp.):  88. [Abstract].
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.Franklin,  Carlyle;  Lloyd, Tom. 1998.
Mechanized precommercial  str ip thinning of

Gupta, Nand K.; Schmoldt, Daniel L.;
Isaacson, Bruce. 1998. Rationale and

loblolly  pine in North Carolina.  In:  Waldrop,
Thomas A.,  ed.  Proceedings of the ninth

applicat ion of  tangential  scanning to industr ial

biennial  southern si lvicultural  research
conference;  1997 February 25-27; Clemson,
SC. Asheville, NC: U.S. Department of

inspection of hardwood logs.  In:  Arabnia,
Hamid  R.;  Zhu,  Dongping (Daniel) ,  eds.
Fusion ‘98:  Proceedings of  the international
conFerence  on mult isource-mult isensoi

Agriculture,  Forest  Service,  Southern Research
Sta t ion :  205-208.

information fusion; 1998 July 6-9; Las Vegas,
NV. [ an Francisco, CA]: CSREA Press: 528-

‘Franzreb, Kathleen E.; Rosenberg, Kenneth
535. t01. II.

V. 1997. Are forest  songbirds declining?
Status  assessment  From the Southern

Haag, Wendell R.; Warren, Melvin L., Jr.

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-l  8;  Washington,  DC. Washington,
DC: Wildl i fe  Management  Inst i tute:  264-279.

1997.  Host  f ishes 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. Test ing a nitrogen-
cycl ing model  of  a  Forest  s t ream by using a
nitrogen-l  5 tracer addit ion.  Ecosystems.  1:

Freeman, Mary C.; Grossman, G,ary  D. 1992. 283-298.
A Field test For competitive interactions
among foraging stream fishes.  Copeia.  3:  898- Harper, Craig Andrew. 1998. Analysis  of  wild
902. turkey brood habi tat  within the Southern

Appalachians.  Clemson Universi ty:  Ph.D.
Freeman, Mary C.; Grossman, Gary D. 1992.
Group Foraging by a s tream minnow: shoals

Disser tat ion.  166 p.-
or aggregations? Animal Behaviour.  44:  393- Hildebrand, Robert 8.;  Lemly, A. Dennis;
403. Dolloff,  C. Andrew; Harpster, Kelly L. 1998.

Freeman, Mary C.; Grossman, Gary D. ‘1993.
Design considerat ions For large woody debris

Effects  of  habitat  avai labil i ty on dispersion of
placement in stream enhancement projects.

a  s tream cyprinid.  Environmental  Biology of
North American Journal of Fisheries
Management.  18:  -161-l  67.

Fishes. 37: 121-130. -
.Holmes, Thomas; Sohngen, Brent;

Greenberg, Cathryn H.; McLeod,  Donald E.;
Loftis,  David L. 1997. An old-growth
defini t ion For  western and mixed mesophyt ic
Forests. Gen. Tech. Rep. SRS-16.  Asheville; NC:
U.S. Department of Agriculture,  Forest
Service,  Southern Research Stat ion:  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.
44Y2): 122. [Abstract].

Pendleton,  Linwood;  Mendelsohn,  Robert .
1997. Economic value of ecosystem attr ibutes
in the Southern Appalachian highlands.  In:
Cordell, H. Ken, ed; Caldwell, Linda; Mou,
Shela,  camps.  Integrating social  science and
ecosystem management:  a national
challenge: Proceedings of the conference on
integrating social  science and ecosystem
management; 1995 December 12-l 4; Helen,
GA.  Gen. Tech. Rep. SRS-17. Asheville,  NC:
U.S. Department of agriculture,  Forest
Service,  Southern Research Stat ion:  187-l  90.

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-l 91.

Hu, S.; Coleman, D.C.; Carroll, C.R.;
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.

Grossman, Gary D.; Ratajczak, Robert E., Jr.;
Agriculture,  Ecosystems and Environment.

Crawford, Maurice K. 1995. Do rock bass
65: 69-78.

(Ambloplites  rupestrisl  induce microhabitat
shifts in mottled sculpin (Cottus  bairdi)?
Copeia. 2: 343-353.
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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:  i
193-201.

Jenkins, Dylan H.; Sullivan, Jay; Nicholas,
Niki S.; Amacher, Gregory; Reaves, Dixie
Watts.  1998. Sensi t ivi ty  of  protect ion value to
forest  condit ion in the Southern Appalachian
spruce-fir forest.  In: Mickler,  Rober t  A. ;  Fox, ’
Susan,  eds.  The productivi ty and
sustainabi l i ty  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 divers i ty  of  soi l  mites .  In:  McMinn,  James
W.; Crossley, D.A., Jr., eds:  Biodiversity  and
coarse woody debris  in southern forests:
Proceedings of the workshop on coarse
woody debris in southern forests:  effects’of
biodiversi ty;  1993 October  18-20;  Athens, GA.
Gen. Tech. Rep. SE-94. Asheville, NC: U.S.
Department of Agriculture,  Forest  Service,
Southern Research Stat ion:  82-87.

Joslin, J. Devereux; Wolfe, Mark H.; Garten,
Charles T. 1998. Effects  of  soil  warming on -
organic matter  decomposit ion and soil-
ni t rogen cycl ing in a  high el,evation  red spruce
stand. In: Mickler, Robert A.; Fox, Susan, eds.
The product ivi ty  and sustainabi l i ty  of
southern forest  ecosystems in a.  changing
environment,  New York, NY: Springer-Verlag:
557-569.  Chapter  30.  Ecological  Studies  128.

Kline, D. Earl; Connets,  Richard W.;
Araman, Philip A. [ 19971.  Scanning
hardwood lumber for processing and
grading-what  to do now and why.  In:  SCAN/
PRO: 7th international  conference on
scanning technology & process optimization
for the wood products  industry;  1997
November 12-l 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 furni ture  rough mil l
systems,  Forest  Products  Journal .  48(3):
38-45.

Knoepp, J.D.; Vose, J.M. [t 99.771.  ,Quantative
comparison of  in  s i tu  CO2 f lux 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  publicat ion unknown].  [Publisher
unknown]. 294. [Abstract].

Knoepp, Jennifer D.; Swank, Wayne T.
1997. Forest management effects on surface
soil  carbon and ni trogen.  Soil  Science Society
of America Journal. 61(3):  928-935.

Knoepp, Jennifer D.; Swank, Wayne T.
1997. Long-term effects of commercial
sawlog  harvest  on soi l  cat ion concentrat ions.
Forest  Ecology and Management.  93:  1-7.

Knoepp, Jennifer; Swank, Wayne;
Ackermann, Todd; Gardiner, Ned. 1998.
Coarse woody debris across an elevation and
vegetat ion gradient  in the Southern ’
Appalachian Mountains.  1998 Coweeta LTER
annual  meeting.  1998 June 15-16.  Athens,
G A .  [ P o s t e r ] .

Lee, Karen J. !997.  Economics in ecosystem
management:  do we know what  the public
wants? In:  Cordell ,  H. Ken, ed.;  Caldwell ,
Linda;  Mou,  Shela,  camps.  Integrating social
science and ecosystem management:  a
national  challenge:  Proceedings of the
conference on integrating; social  sciences and
ecosystem manage,ment;  1995 December 12-
14; Helen, GA. Gen. Tech. Rep. SRS-17.
Asheville,  NC: U.S. Department of Agriculture,
Forest  Service,  Southern Research Stat ion:
1 9 1 - 1 9 4 .

Lemly, A. Dennis. ,  1997. Ecosystem recovery
fol lowing se lenium contaminat ion  in  a
freshwater reservoir.  Ecotoxicology and
Environmental  Safety.  36:  275-281.

Lemly, A. Dennis. 1997. Fate and effects of
excessive selenium in the environment:
l inkages between fish,  wildl ife,  and humans.
Technical  assistance report  to the Chinese
Academy of Preventive Medicine,  Beij ing,
China.  40 p, Available from U.S. Department
of Agriculture,  Forest  Service,  Southern
Research Station, Department of Fisheries
and Wildlife Sciences, Room 140,  Cheatham
Hall, 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 f ish populat ions.  Ecotoxicology t
and Environmental Safey. 37: 259-266.

Lemly, A. Dennis.  1998. Aquatic cycling of
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criteria.  Technical assistance report  to U.S.
Environmental  Protection Agency, Office of
Water,  Health and Ecological  Cri teria Division,
Washington,  DC. 17 p. Available from: U.S.
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Univtrsity  Wetland CZnter,  Nicholas School  of
the Environ’ment,  Durham, NC. 18 p.
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Proceedings of  the ninth biennial  s i lvicul tural
research conference; 1997 February 25-27;
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Research Stat ion:  373-378.
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1ECON ‘97: 23rd international conference on
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of the workshop on coarse woody debris  in
southern forests:  effects  on biodiversi ty;  1993
October 18-20;  Athens, GA. Gen. Tech. Rep.
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metabolism and phosphorus uptake in forest
streams. Limnology and Oceanography. 42(3):
4 4 3 - 4 5 1 .
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Mullins,  John A.; Buckner, Edward R.;
Waldrop, Thomas A.;  Evans, Richard M..
199ti. Site preparation techniques for
establ ishing mixed pine-hardwood stands in
the Southern Appalachians In:  Waldiop,
Thomas A.,  ed.  Proceedings of the ninth
biennial  southern ‘si lvicultural  research
conference;  1997 February 25-27; Clemson,
SC. Asheville, NC: U.S. Department of
Agriculture,  Forest  Service,  Southern Research
Station: 22-25. ’

Occena, Luis G.; Schmoldt, Daniel L.;
Thawornwong; Suraphan. [  19971.  Using
internal  defect  information for hardwood log
breakdown. In:  SCAN/PRO: 7th internat ional
conference on scanning,technology  & process
opt imizat ion for  the wood products  industry;
1997 November 12-l  4;  Charlot te ,  NC. [San
Francisco,  CA]:  [Miller  Freeman]:  63-68.

Pert, Heather A.; McMullin,  Steve L.;
Dolloff,  C. Andrew. 1997. Determining
desired condit ions of r iparian areas in the
southeastern United States:  examination of
two decisionmaking processes.  In:  Cordell,  H.
Ken, ed. Integrating social science and
ecosystem management:  a national
challenge: Proceedings of the conference on
integratjng  social sciences and ecosystem
management; 1995 December 12-l 4; Helen,
GA. Gen. Tech, Rep. SRS-17. Asheville. NC:
U.S. Department of Agriculture,  Forest
Service,  Southern Research Stat ion:  23-27.

Reddy,  Vijay S.;  Bush, Robert  J . ;
Bumgardner, Matthew S.; Chamberlain,
James L.; Araman, Philip A. 1997. Wood use
in the U.S. pallet and container industry:
1995. Technical report:  Blacksburg, VA:
Virginia  Polytechnic  Inst i tu te  and State
University,  Department of Wood Science and
Forest  Products ,  Center  for  Forest  Products
Marketing.  17 p.

Reed, Derik J.; Guynn, David C., Jr.’ 1990.
Response of  wild turkey hens to bear  hunting
in western ,North  Carolina.  In:  Eversole,
Arnold G.; Overacre, Kathi C.;  Vaughan,
Michael R. [and others],  eds.  Proceedings of
the forty-fourth annual conference:
Southeastern Associat ion of  Fish and Wi,ldlife
Agencies;  1990 October  21-24;  Richmond,
VA. [Baton Rouge, LA]: [Louisiana Department
of Wildlife and Fisheries]; 44: 304-309.

Reynolds, Barbara C.;  Crossley, D.A.,  Jr.
1997.  Spatial  variat ion in herbivory by forest
canopy arthropods along an elevation
gradient .  Environmental  Entomology.  26(6):
1232-l 239.

Romitelli, Maria Silvia. 1997. Energy
analysis of watersheds.  Universi ty of Florida:
Ph.D. Dissertation. 292 p. .

Rosi, Emma Josephine. 1997. The trophic
basis  of  production along a r iver  continuum:
temporal  and spat ial  variabi l i ty in the f low of
energy in aquatic macroinvertebrate
communit ies .  Universi ty  of  Georgia:  MS.
Thesis .  82 p.

Ross, Gary Noel. 1997. Preliminary inventory
of the butterf l ies  of  Coweeta Hydrologic
Laboratory,  Nantahala National Forest ,  North
Carolina.  News of  the Lepidopteris ts’  Society.
39(4):  70-71, 88.

Rummer, Bob; Carter, Emily; Stokes, Bryce;
Klepac, John.. [1997].  Strips,  clearcuts,  and
deferment cuts:  harvest  costs  and si te
impacts for  al ternative prescript ions in upland
hardwoods.  In:  Proceedings of the twenty-fif th
annual  hardwood symposium: 25 years of
hardwood stlviculture:  a look back and a look
ahead; 1997 May 7-10;  Cashiers ,  NC.
[Memphis, TN]:

Schaberg, Rex H’.;  Holmes, Thomas P;  Abt,
Robert C. [1998].  A comparison of
stakeholder preferences for market and
nonmarket  goods and services from two
forests in western North Carolina.  In:
Kluender,  Richard A.,  ed.  Valuing non-timber
forest  resources:  t imber primacy is  pass :  the
proceedings of the 1997 southern forest
economics workers meeting; 1997 March 19-
21; Little Rock, AR. [Monticello, AR]:
[Universi ty of  Arkansas at  Monticel lo]:  48-53.

Schaertl, Ci. Richard; Houston, Allan  E.;
Buckner,  Edward R.;  Meadows, James S.
1998. Cambial increment of 43-year-old
white oak (Quercus ,alBu  L.)  crop tree
responses to fert i l izer and crown release on a
Tennessee upland site.  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:  169.  [Abstract] .
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Schlarbaum, SE.;  Kormanik, P.P.; Tibbs, T.;
.Barber,  L.R. 1997. Oak seedlings: quality
improved available now- genetically
improved available soon. In: Meyer,  Dan A.
ed.  25 years of hardwood si lviculture:  a look
back and a look ahead: Proceedings of the
twenty-f if th annual  hardwood symposium;
1997 May 7-10; Cashiers, NC. [Memphis, TN]:
[National Hardwood Lumber Association]:
123-129. ,-

Schlarbaum, Scott E.; Hebard,  Frederick;
Spaine, Pauline C.; Kamalay, Joseph C.
[1997].  Three American tragedies:  chestnut
blight,  butternut canker,  and Dutch elm
disease.  In:  Brit ton,  Kerry 0.. ed.  Exotic pests
of eastern forests: conference proceedings;
1997 April 8-10;  Nashville, TN. [Nashville,
TN]: [Lee Patrick]: 45-54.

Schmoldt ,  Daniel  L.;  He,  J ing;  Abbott ,  A.
Lynn. 1998. A comparison of several artificial
neural  network classifiers for CT images of
hardwood logs.  In: Rao, A. Ravishankar;
Chang, Ning ed.  Proceedings of SPIE:
machine  vis ion appl ica t ions  in  indust r ia l  .
inspect ion Vi;  1998 January 27;  San Jose,  CA.
[Bell ingham, WA]: SPIE-The international
Society of  Optical  Engineering:  34-43.
Vol. 3306.

Schowalter, T.D. 1995.  Canopy invertebrate
community response to disturbance ahd
consequences of herbivory in temperate and
tropical forests,  Selbyana. 16(l): $1-48.

Schowalter,  T.D.; Zhang,  Y.L.; Sabin, T.E.
1998.  Decomposit ion and nutrient  dynamics
of oak Quercus.spp.  logs after five years of
decomposition. Ecography.  21(l): 3-10.

Smith, Bob; Araman, Phil. 1997. Exploring
value-added opt ions:  opportuni t ies  in
moujdings  and millwork. Southern
Lumberman. July: 37-41.

Srikanteswara, Srikathyanyani; Lu, Qiang;
King, William; Drayer, Thomas H.; Canners,
Richard [and others]. 1997. Real-time
implementat ion of  a  color  sort ing system. In:
Solomon,  Susan Snell;  Batchelor,  Bruce G.;
Miller, John W.V., eds. Proceedings of the
SPIE:  machine vis ion appl icat ions,
architectures,  and system integration VI;  1997
October 15-l  6 ;  Pi t t sburgh,  PA.  [Bel l ingham,
WA]: SPIE-The International  Society for
Optical Engineering: 170-l 79. Vol. 3205.

Steelman, Toddi  A.; Ascher,  William. 1997.
Public  involvement  methods in natural
resource policy making: advantages,
disadvantages and trade-offs.  Policy Sciences.
30: 71-90.  .

,McNulty,  Steven G.; Lorio,  Peter L., Jr.;
Ayres,  Matthew P.;  Reeve,  John D. 1998.
Predict ions of  southern pine beet le
populat ions using a  forest  ecosystem model .
In:  Mickler,  Robert  A.;  Fox, Susan,  eds.  The
product ivi ty  and sustainabi l i ty  of  southern
forest  ecosystems in a changing environment.
New York, NY: Springer-Verlag: 617-634.
Chapter  33.  Ecological  Studies  128.

Stokes, Bryce  J.; Rummer, Robert B.; Klepac,
John F.  1998.  Product ion and si te  impacts  of
wide-t i red skidding on steep slopes.  1998 ASA
annual  internat ional  meeting:  [ the
imaginative world of engineering. . . :  1
engineering solut ions for  tomorrow];  1998
July 12-15;  Orlando, FL. Pap. 98-7029. St.
Joseph,  Ml:  [American Society of  Agricultural .
Engineers]: 30 p. ,

Swank, Wayne T.; Vose, James’M.  1997 .
Long-term nitrogen dynamics of  Coweeta 3
forested watersheds in the Southeastern
United States of America.  Global
Biogeochemical  Cycles.  ll(4):  657-671.

Swift ,  Lloyd W.,  Jr . ;  Taylor,  Sharon. 1998.
Upgrades to soil  temperature observations:
terrestr ial  gradient  si tes.  1998 Coweeta LTER
annual meeting. 1998 June 15-l 6. Athens,
GA. [Poster].

Tank, Jennifer L.;  Webster,  J .R.;  Benfield,
E.F.; Sinsabaugh, Robert L. 1998. Effect of
leaf l i t ter  exclusion on microbial  enzyme-
act ivi ty  associated with wood biof i lms in
streams. Journal of the North American
Benthological  Society.  17(l): 95-103.

Turrill, Nicole L. 1998. Using prescribed fire
to regenerate Pinus  echinata,  t?  pungens ,  and
P rigidu  communities in the,Southern
Appalachian Mountains.  The Universi ty of
Tennessee:  Ph.D. Dissertation.  148 p.
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Twery,  Mark J.; Stout, Susan L.; Loft&David
L. 1998.  Using desired’future condit ions to
integrate mult iple’resource prescript ions:  the
northeast decision model. In: El-Swaify, S.A.;
Yakowitz, D.S., eds. Multiple objective
decision making for land, water,  and
environmental  management:  Proceedings of
the f i rs t  internat ional  conference on mult iple
object ive decis ion support  systems (MOD%)
for land, water and environmental ,
management;  1996 September;  Honolulu,  HI.
Boca  Raton,  Fp:  CRC Press LLC: 197-203.

Van Lear, David H. 1996. Dynamics of coarse
woody debris  in southern forest  ecosystems.
In:  McMinn,  James W.; Crossley,  D.A., Jr., eds.
Biodiversi ty and coarse woody debris  in
southern forests:  Proceedings of the
workshop on coarse woody debris  in southern
forests:  effects  on biodiversi ty;  1993 October
I8-2‘0;‘Athens  GA. Gen. Tech. Rep. SE-94.
Asheville, NC: U.S. Department of Agriculture,
Forest  Service,  Southern Research Stat ion:
10-l  7.

Vose,  James M.;  Swank, Wayne T.;  Clinton,
Barton D.; Hendrick, Ronald L.; Major, Amy
E. 1997. Using fire to restore pine/hardwood
ecosystems in the Southern Appalachians of
North Carolina. In: Greenlee, Jason M., ed.
Proceedings: first  conference on fire effects
on rare and endangered species and habitats;
1995 November 13-16;  Coeur d’Alene,  ID.
[Fairfield, WA]: [International Association of
Wildland  Fire]: 149-l 54.

Warren, Melvin L.,  Jr . ;  Burr;  Brooks M. 1.998.
Threatened fishes of the world: Notropis
albizonatus, Warren, Burr & Grady, 1994
(C,yprinidae).  Environmental .Biol’ogy  of
Fishes .  51:  128.

Warren, Melvin L.., Jr. [n.d.]. Roanoke bass:
Amblopl i tes  cavi frons  Cope.  In:  Menhinick,
Edward E; Braswell;Alvin  L., eds.
Endangered, threatened, and rare fauna of
North Carolina.  Part  IV. A reevaluation of the
freshwater fishes. Occas. Pap. 11.  [Raleigh,
NC]: North Carolina State Museum of Natural
Sciences:  85.

Warren, Melvin L.,.Jr.  [n.d.]. Sha;pnose  ,
darter: Percina oxyrhynchus (Hubbs  and
Raney).  In: Menhinick, Edward F.;  Braswel l ,
Alvin L. eds. Endangered, threatened, and
raresfauna  of North Carolina. Part IV. A
reevaluation of the freshwater fishes. Occas.
Pap. Il. [Raleigh,  NC]:  North Carol ina State
Museum of Natural  Sciences:  79-80.

Warren, Sarah T.; Zabawa, Robert E. 1998.
The-origins of  the Tuskegee National  Forest :
nineteenth- and twentieth-century
resett lement and land development programs
jn the Black Belt  region of Alabama.
Agricultural History. 72(2):  ,487~508.

Webster, J.R.; Meyer, J.L. 1997. Stream
organic matter budget+  in t roduct ion.
Journal of the,  North American Benthological
Society. 16(l): 5-13:

Vose, James M.; Swank, Wayne T.;  Geron,
Chris. [1998]. Effectiveness,of  riparian
restoration on water,  soil ,  and air  quali ty.  In:
Abstracts of papers:  r iparian management of
forests  of  the Continental  Eastern U.S.:  I998
March 23-25; Columbus,  OH. [Place of
publicat ion unknown]:  [Publisher  unknown].
[Not paged]. .[Poster  171.

Whitman, William B.; Coleman, David C.;
Wiebe, William J. 1998. Prokaryotes: the

unseen majority.  Proceedings of the National
Academy of Sciences USA. 95(June):  6578-
6583.

Widoyoko, Agus.  1996. Evaluation of color-
based machine vision for lumber processing
in furniture rough mills. Virginia Polytechnic
Inst i tute  and State  Univers i ty:  M.S. Thes is .
117 p.

Worrell ,  Glen; Shaffer,  Bob; Haney, Harry;
Aust,  Mike. 1998. Cost of implementing
BMPS in Virginia. Tech. Rel.,98-R-15.
Rockvil le ,  MD: American Pulpwood
Association,  Inc.  March/April .  2 p.

Yarnell, Susan L. 1998. The Southern
Appalachians:  a history of the landscape.  In:
Gen. Tech. Rep. SRSl8.  Asheville, NC: U.S.
Department of Agriculture,  Forest  Service,
Southern Research Stat ion:  45 p.

I

Wallace, J. Bruce; Grubaugh, Jack W. 1996.
Transport  and storage.of  FPOM. In: Hauer,
ER.;  Lamberti,  G.A., eds. Methods in stream
ecology. [San Diego, CA]: Academic Press,
Inc.:- 191-215.

Wallace, J.  Bruce; Webster,  Jackson R. 1996.
The role of  macroinvertebrates in stream
ecosystem function.  Annual Review of
Entomology. 41: 115-l 39.
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Zabawa, Robert E.; Warren, Sarah T. 1998.
From company to community:  agricul tural
developm’ent  in Macon County,  Alabama,
1881 to the New Deal. Agricultural History.
72(2):  459-486.

Zhang, Daowei; Warren, Sarah; Bailey,
Conner.  1948. The role of assistance foresters
in nonindustr ial  private forest  management:
Alabama landowners’ perspectives.  Southern
Journal  of  Applied Forestry.  22(2):  101-110.

Zhang, Daowei; Warren, Sarah; Bailey,
Conner.  [ 19981.  The role of assistance
foresters in nonindustr ial  private forestry
management:  Alabama landowners’
perspective. In: Kluender, Richard A.,  ed.
Valuing non-t imber forest  resources:  t imber
primacy is  passe:  the proceedings of the 1997
sguthern  forest  economics workers meeting:
‘1997 March 19-21; Little Pock,  AR.
[Monticello, AR]: [University of Arkansas at
Monticello]: 149-l 54. -
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Aquila,  Yolanda. 1998. Effects of forestry
practices on stream ecosystems. University of
Arkansas:  Ph.D. Dissertation.  1.25 p.

Barber, David R.; Martin, Thomas E.;
Melchiors,  M. Anthony [and others].  [1997].
Effects of forest  management on nesting fate
of forestland birds in central  Arkansas.  In:
Program and abstracts:  the Wildl ife  Society
4th annual conference; 1,997 September 2 11
27; Snowmass  Village, CO. [Place of
publicat ion unknown]:  [Publisher  unknown]:
70-71.  [Abstract].

Brose, Patrick H.; Van Lear; David H. 1998.
Effects of seasonal prescribed fires on density
of hardwood advanced regeneration in oak-
dominated shelterwood stands.  In:  Waldrop,
Thomas A.,  ed.  Proceedings of the ninth
biennial  southern si lvicultural  research
conference; 1997 February 25-27; Clemson,
SC.‘Asheville,  NC: U.S. Department of
Agriculture,  Forest  Service,aSouthern  Research
Sta t ion :  310-314.

Brose, Patrick; Van Lear, David; Keyser,
Patrick.  1998. Effects of seasonal prescribed
fires on density of hardwood advance
regeneration in oak-dominated shelterwood
stands:  implicat ions for  wildl ife  management.’
In: 1997 SAF national convention; 1’997
October 4-8; Memphis,  TN. Bethesda,  MD:
Society of American Foresters:  200-210.

Brown, Arthur V.;  Aquila,  Yolanda; Brown,
Kristine B.; Fowler, William P. 1997. (
Responses of benthic macroinvertebrates in ’
smal l  intermit tent  s t reams to  s i lvicul tural
pract ices.  Hydrobiologia.  347:  119-l  25.

Hargis,  April  E. .1995.  A comparative study of
the flora,  fauna, and water quality of springs
in the Ozark National Forest ,  Arkansas.
University of Arkansas: MS. Thesis. 164 p.
The thesis  was also publ ished as  Coop Unit
Publ.  25, University of Arkansas,  Arkansas
Cooperative Research Unit .

Lewis, C.‘N.;  Whitfield, J.B.  1997. Seasonal
distribution of embolemidae (hymenoptera)
in central  and northern Arkansas. ’ J
Entomological News. 108(3):  231-235.

Liechty, Hal 0.; Shelton,  Michael G.;
Lawson, Edwin R. 1997. Variability in forest
floor mass and nutrient  concentrat ion of
mature pine-hardwoods inthe  Ouachi ta
Mountains,  Journal of the Arkansas Academy
of Science. 51: 121-l 24.

Lortz,  D.;  Kluender,  R.;  McCoy, W.;  Stokes,
B.; Klepac, J. 1997. Manual felling time and
productivi ty in southern pine forests .  Forest
Products  Journal .  47(10):  59-63.

Marion, Daniel A. 1998. Mathcad  7: a review.
Association of American Geographers,
Microcomputer Specialty Group Newsletter:
3-6 .

Michael, J.; Fowler, W.; Turton, D. [1998].
Nonpoint  source herbicide contr ibutions to
stormflow from stem injected forest sites. In:
Abstract book of SETAC 18th annual
meeting-bridging the global environment:
technology,  communication,  and education;
1997 November 16-20, San Francisco, CA.
Pensacola,  FL: Society of Environmental
Toxicology and Chemistry:  53.  [Abstract] .

Murphy, Paul A.;  Grahey, David L. 1998.
Individual-tree basal  area growth, survival,
and total  height  models  for  upland hardwoods
in the Boston Mountains  of  Arkansas .
Southern Journal  of  Applied Forestry.  22(3):
184-l 92

Nelson, Thomas A.; Graney, David L. 1996.
Deer forage in hardwood stands following
thinning and ferfilization.  In:  Proceedings of
the fift ieth annual conference: Southeastern’
associat ion of f ish and wildl ife agencies;  199‘6
October 5-9;  Hot Springs,  AR. [Place of
publicat ion unknown]:  [SEAFWA]; [50]:
566-574.

Nelson, Thomas A.; Lambert,  Mary L. 1996.
Characteristics,  and use of cavity trees and
snags in hardwood stands.  In:  Proceedings of
the fif t ieth annual conference: Southeastern
associat ion o’f  f ish and wildlife agencies:  I996
October 5-9;  Hot Springs,  AR. [Place of
publicat ion unknown]:  [SEAFWA]; [50]:
331-339.

Perry,  Roger W.;  Mangini ,  Alex.  1997.  A
comparison.  of trap versus ground collection
of acorns to assess insect  infestation.  Journal
of Entomological  Science.  32(4):  412-415.

Perry,  Roger W.; Thill ,  Ronald E.;  Tappe,
.Phjlip A.;  Melchiors,  M. Anthony.  1997.
Presence of hantavirus in small mammals of
the Ouachita Mountains.  Journal  of  the
Arkansas Academy of Science. 51: 210-211.
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Porter, Emma G.; Waldrop, Thomas A.;
McElreath,  Susan D.; Tainter, Frank H. 1998.
Effect of site on bacterial populations in the
sapwood  of coarse woody debris. In: Waldrop,
Thomas A., ed. Proceedings of the ninth
biennial southern silvicultural research
conference; I997  February 25-27; Clemsdn,
SC. Asheville, NC: U.S. Department of
Agriculture, Forest Service, Southern Research
Station: 480-484.

Shelton, Michael G. 1997. Develbpment  of
understory vegetation in pine and pine-
hardwood shelterwood stands in the Ouachita
Mountains--the first 3 years. Res. Pap. SRS-8.
Asheville, NC: U.S. Department of Agriculture,
Forest Service, Southern Research  Station:
18 p.

Shelton, Michael G.; Murphy, Paul A. 1997.
Understory vegetation 3 years after
implementing uneven-aged silviculture in a
shortleaf pine-oak stand. Res. Pap. SO-296.
Asheville, NC: U.S. Department of Agriculture,
Forest Service, Southern Research Station:
13P

Smithson, Elizabeth B. 1998. Movement
patterns of fishes in two Ouachita Highlands
streams: a test of the restricted movement
paradigm. University of Mississippi: M.S.
Thesis. 46 p.

Stokes, B.J;;  Kluender, R.A.; Klepac, J.E;
Lortz, D.A. 1997. Harvesting impacts as a
function of removal intensity. In: Stokes,
Bryce;  Lauhanen, Risto; Klepac, John, camps.
Forest operations and environmental
protection: Proceedings of a Symposium of
the XX IUFRO  World Congress; 1995 August
6-12; Tampere, Finland. Auburn, AL: U.S.
Department of Agriculture, Forest  Service,
Southern Research Station: 207-216.

Tappe, Philip A.; Thill, Ronald  E.; Melchiors,
M. Anthony; Wigley,  T.  Bently.  [1997].
Landscape-scale relationships between avian
communi t ies  and  fo res t  management
intensity. In: Program and abstracts: the
Wildlife Society 4th annual conference; 1997
September 21-27; Snowmass, CO. [Place of
pub l i ca t ion  unknown] :  [Pub l i sher  unknown] :
187

Tappe,  Phi l ip  A.;  Weih,  Robert  C. ;  Thil l ,
Ronald E., [and others]. [1997]. Applying GIS
and remote sensing to landscape-level avian
research: a case study in the Ouachita
Mountains. In: Program and abstracts: ttie
Wildlife Society 4th annual conference; 1997
September 21-27; Snowmass  Village Cc.
[Place of publication unknown]: [Publication
unknown]: 187. [Abstract].

Warren, Melvin L., Jr.;  Pardew,.Mitzi G.
1998. Road crossings as barriers to small-
stream fish movement. Transactions of the
American Fisheries Society. 127: 637-644.

White, Peter S.; Walker;Joan  L. 1997.
Approximating nature’s variation: selecting,
and using reference information in restoration
ecology. Restoration Ecology. 5(4):  338-349.

Wiley,  Suzanne; Weih, Robert C. 1997.
Integrating GIS and remote sensing with
ecosystem research. Journal of the Arkansas
Academy of Science. 51: 188-l 92.
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Rlig,  Ralph’J.;  Adams, Darius M.;  McCarl, Bowne, David R.;  Peles,  John D.;  Bgrrett,
Bruce A. 1998. Evaluation of effects of Gary. 1997.  Movement pattern.s  of Sigmodon
forestry and agricultural  policies on forest hisp idus  in a heterogeneous landscape. In:
carbon and markets.  In: Mickler,‘Robert  A.; The pace and pattern bf  landscape change:
Fox, Susan, eds.  The praductivity  and 12th annual  symposium; United States
sustainability of souther’n forest ecosystetis .Regional  Association:  International
in a changing environment.  New York, NY: Associat ion for Landscape Ecology: 1997
Springer-Verlag: 755775.  Chapter 41. March 16-l  9; Durham, NC, [Place of
Ecological  Studies  128. ’ publicat ion unknown]:  [Publisher  unknown]:

Ayres,  Matthew P.;  Reams, Gregory A. 1998.
48. [Abstract].

Global change and,disturbance  in  southern Bowne,  David R.;  Peles,  John D.;  Barret t ,
forest ecosystems. In: Mickler, Rob&t  A.; Fox, Gary. 1998.  Microhabitat  select ion by
Susan,  eds.  The productivi ty and Sigmodon h isp idus  in an experimental
sustainabi l i ty  of  southern forest  ecosystems in landscape.  In:  78th annual meeting Ameritan’
a changing environment.  New York, NY: Society  of  Mammalogol is ts :  1998 June 6-10;
Springer-Verlag: 741-752. Chapter  40. ’ Blacksburg,  VA. [Place of publication -
Ecological  Studies  128. unknown]:  [Publisher unknown]:  [Not paged].

[Abstract 841.
Ayres,  Matthew P.;  Wilkens, Richard T.;
Lorio,  Peter L.;.[and others]. [1998]. Effects Burkhard, Daryl R.; Newman,. David H.
of spatio-temporal  variat ion in resource 1996. Legal boundaries and fragmentation of
availabilitjl  on the oleoresin system and  anti- Georgia’s (USA) nature reserve. Natural Areas
herbivore defenses of loblolly America;  1998 Journal. 16(l): 24-35. ,
August 2-6; Baltimore, MD. [Abstract].

Burton, Diana M.; McCarl,  Bruce A.; de
Bernabo, J. Christopher. !998.  Developing Sousa,  Claudio N.M.;  Adams, Darius M.;’
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