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Characterizing and Measuring Sout hern Forested Wetl ands

For many of us, the term*“forested wetlands” conjures inmges of
cypress knees and Spani sh nbss, and sounds of birds, frogs, and
crickets, either from personal experience or courtesy of novies or
nmusic. Naturally, the conplexity of the forested wetl ands ecosystem
extends nmuch wi der and goes nuch deeper. Definitions of forested
wet | ands can vary consi derably. Measuring carbon storage bel ow ground
requires a different nodel fromthose used in other forested areas.
Southern Station scientists and col | eagues expl ore these and ot her

i ssues in four Conpass publications.

Forested Wetl ands of the Southern United States: A Bibliography
descri bes forested wetland as a variety of habitat types ranging from
bott om and hardwood forests to alluvial swanp forests that occur on
river floodplains. Wetland Forest Statistics for the South Atlantic
States presents information about tinberland with hydric vegetation,
hydric soil, and a wetland hydrol ogy. Mark J. Brown, resource anal yst,
Geg M Smth, forester, and Joseph McCol |l um nathemati cal
statistician, present findings about area, distribution, and
owner shi p; stand size and age structure; forest nanagenent types and
detailed forest types; physiography; volune, growh, renovals, and
nortality; and disturbances, condition, and opportunities.

The authors of Existing Soil Carbon Mbddels Do Not Apply to Forested
Wet | ands eval uated 12 nodeling simulations. According to authors C. C.
Trettin, B. Song, MF. Jurgenson, and C. Li, these nodels fail to
assess accurately the cycling of nutrients and el enents or carbon
dynam cs with respect to gl obal change. Although wetlands occupy a
relatively small proportion of Earth’s terrestrial surface (less than
3 percent), they contain a disproportionate share of the terrestrial
carbon pool (15 to 22 percent). Only 3 of 12 nodels eval uated all ow
for anaerobi c conditions; none contains conponents for anoxia, ground



wat er hydrol ogy, nmultiple organic and physical soil layers, or a daily
tinme-step, all of which are necessary when nodeling soil carbon (C in
wet soils. Southern Station scientist Trettin and his co-authors
present a wetland soil C nodel franmework. Their proposed synthesis
woul d be appropriate when considering soil C dynamcs at nultiple
spatial scales and where the | and area considered includes both
wet | and and upl and ecosyst ens.

The Sout hern Research Station published Forested Wetl ands of the
Sout hern United States: A Bibliography. This conprehensive |ist of
references to varied studies conducted in these forest types could
benefit researchers, students, managers, and other interested people.
Citations date from 1923 to 2001.

Allen, J.A ; Keeland, B.D.; Stanturf, J.A ; and others. 2001. A guide
to bottom and hardwood restoration. U S Geol ogi cal Survey, Biologica
Resources Division Information and Technol ogy Report USGS/ BRD/ | TR-
2000- 0011; Gen. Tech. Rep. SRS-40. Asheville, NC U S. Departnent of
Agriculture, Forest Service, Southern Research Station. Asheville, NC
132 p. (10)

Brown, Mark J.; Smith, Geg M; MCollum Joseph. 2001. Wtland forest
statistics for the South Atlantic States. Resour. Bull. SRS-62.
Asheville, NC. U S. Department of Agriculture, Forest Service,

Sout hern Research Station. 52 p. (20)

Conner, WlliamH ; HIl, N cole L.; Witehead, Evander M; and

ot hers. 2001. Forested wetlands of the Southern United States: a

bi bl i ography. Gen. Tech. Rep. SRS-43. Asheville, NC U S. Departnment
of Agriculture, Forest Service, Southern Research Station. 133 p. (11)

Trettin, CC; Song, B.; Jurgensen, MF.; Li, C 2001. Existing soi
carbon nodels do not apply to forested wetlands. Gen. Tech. Rep. SRS
46. Asheville, NC U S. Departnment of Agriculture, Forest Service,
Sout hern Research Station. 10 p. (14)

I nvent oryi ng Sout hern Forests

The intense national pressure on forests to provide benefits for
conpeting uses exerts its force nost heavily in the South. Concern for
the sustainability of resources and conparability of data across
regional lines factored into the USDA Forest Service’'s devel opnent of
t he annual inventory system Mndated by the FarmBill of 1998, the
Forest Inventory and Analysis (FIA) nationw de programrequires the
Forest Service to estimate and nmaintain current forest resources
information to provide real-tine nonitoring of forest ecosystens. The
Southern FI A program joins the Southern Research Station and the 13
Southern States’ forestry associations in a strong partnership to
survey plots, nmanage data, performstatistical analyses, and publish
reports. Conpass publications that address Forest Inventory and

Anal ysi s incl ude:



Bechtold, WIliamA.; Zarnoch, Stanley J. 1999. Fi eld nethods and data
processi ng techni ques associ ated with mapped i nventory plots. In:

Agui rre-Bravo, Cel edonio; Franco, Carlos Rodriguez, conp. North

Ameri can science Synposium toward a unified framework for

i nventorying and nonitoring forest ecosystemresources. Proceedings

RVRS- P-12. Fort Collins, CO U. S Departnment of Agriculture, Forest
Servi ce, Rocky Mountain Research Station: 421-424. (18)

Brown, Mark J.; Sheffield, Raynond M 2001. Forest statistics for
Nort h-central Al abamn, 2000. Resour. Bull. SRS-63. Asheville, NC U S

Departnent of Agriculture, Forest Service, Southern Research Station.
53 p. (19)

Brown, Mark J.; Smith, Geg M; MCollum Joseph. 2001. Wtland forest
statistics for the South Atlantic States. Resour. Bull. SRS-62.

Asheville, NC U S. Departnent of Agriculture, Forest Service,
Sout hern Research Station. 52 p. (20)

Hartsell, Andrew J.; Vissage, John S. 2001. Forest statistics for
Nort h Al abama, 2000. Resour. Bull. SRS-64. Asheville, NC U S.
Departnent of Agriculture, Forest Service, Southern Research Station.
50 p. (21)

Johnson, Tony G, ed. 2001. United States tinmber industry—an
assessnment of tinber product output and use, 1996. Gen. Tech. Rep.
SRS-45. Asheville, NC. U S. Departnent of Agriculture, Forest Service,
Sout hern Research Station. 145 p. (22)

Looking at the Big Picture: the National Assessnent and Projection of
Forest Resources

You can get a copy of Forest Resources of the United States, 1997 from
t he USDA Forest Service, North Central Research Station. Research
foresters W Brad Smith, John L. Vissage, David R Darr, and Raynond
Sheffield wote this docunent, better known as the forest resources
section of the RPA Assessnment. Highlights in the Forest Resources of
the United States, 1997 include forest |land area; tinberland area;

ti mber inventories; nortality; growmh and renovals; renovals; and
ownershi p and renoval s. The Forest and Rangel and Renewabl e Resources
Pl anni ng Act of 1974 (RPA) nmandates the periodic assessnent of our
Nation’s resources managed by the Forest Service.

To request a print version of Forest Resources of the United States,
1997 (GTR NC-219), call 608.231.9237 or send a nessage to

sparisi @s.fed.us. Mail a witten request to Forest Products
Laboratory, North Central Distribution Center, USDA Forest Service,
One G fford Pinchot Drive, Madison, W 53705. If you want to print or
revi ew t he docunment, visit

http://ww. ncrs.fs.fed. us/pubs/gtr/gtr_nc219. pdf.




Co-authors Smith and Darr work in the Forest Service’s Washi ngton
Ofice. Smthis with the Science, Policy, Information, and I nventory
Staff. Darr is a nenber of the Resource Valuation and Use Staff.
Though John Vi ssage was a Southern Station scientist for many years,
the North Central Station now clains him Ray Sheffield | eads the
Resource Analysis Unit of the Southern Station. The authors, al
research foresters, acknow edge the contributions of nunerous team
menbers who nade the Forest Resources of the United States, 1997 such
a conprehensi ve docunent .

On the Bookshel f

Valuing Wldlife in Southern Forests: Species, Habitat, Culture, and
Managenent

Janmes Di ckson, Southern Research Station scientist enmeritus, enlisted
the help of |and managers, field experts, and research scientists to
assenble a wealth of know edge about wildlife on southern forests.
Wl dlife of Southern Forests: Habitat and Managenent addresses the
hi story of the South’s natural resources, forest types and

physi ographic regions, plant and wildlife communities, and nanagenent
options. The chapters devoted to wildlife species cover the ganut:
game species, large carnivores, furbearers, and non-ganme comunities.
Contributors provide details about species description, distribution
and abundance, popul ati on ecol ogy, habitat use, and nanagenent. One
chapt er addresses conflicts between wildlife and hunans, and anobng
hurmans pursuing their wildlife interests. A second chapter discusses
wildlife recreation opportunities and preferences.

Two hundred and fifty-one col or and bl ack-and-white photos grace the
pages of Wldlife of Southern Forests: Habitat and Managenment. The

pi cture of the sandhill crane chick plopped on the ground beside an
egg calls for action—you want to help that other little one whose
still-encased beak barely pokes out! WIldlife of Southern Forests:
Habi t at and Management includes lists of common and scientific nanes
for the animals and plants in the text, and an index hel ps gui de you.
To purchase a copy for $50, visit http://ww. hancockhouse.com send an
e-mai |l to sal es@ancockhouse.com or cal

800. 938. 1114.

St ati on News

Susan Fox joins the SRS Leadership Team as assistant director for

pl anni ng and applications. Susan’s position includes working with
policy and budget |eaders in the Forest Service. The responsibility
for scientific staff work essential to the | ong-range planning and
application of the Southern Station’s nultifunctional resource
programs rests with Susan. As assistant director for planning and



appl i cations, Susan works with policy and budget |eaders in the Forest
Service. Her position |inks her closely to research unit project

| eaders. Susan’s scientific credentials conplenent her field

experi ence and managenent skills.

Susan began working in forestry in 1977 in Sewanee, TN, assisting in a
soils research project with the USDA Forest Service research work
unit. She earned her B.S. degree in forestry fromthe University of
the South. She received her MS. in forestry fromthe Al bert-Ludw gs
University in Freiburg, Germany. Wiile living in Germany, Susan worked
in a wide range of jobs, planting and felling trees, conducting forest
i nventory and marking tinber, |aying out roads, and conducting deer
browse surveys. Susan began her Forest Service career in 1985, as a
research assistant to the spruce-fir forest research cooperative in
Broomal I, PA. She spent three years establishing a quality assurance
programas a part of the nmulti-agency acid rain research program From
1988 until 1997 she served first as deputy program manager and then as
program manager for the Southern Commerci al Forest Research
Cooperative that shifted focus into the Southern G obal Change
Program For the past five years, Susan pursued graduate studies at
Duke University and conpleted a study of long-termeffects of
agriculture on Southern Piednont forest soils. Wl cone, Susan!

Clark Baldwin, Jr., a research forester with the Southern Research
Station and the former Southern Forest Experinment Station, joined the
Forest Service's Washington Ofice as lead silviculturist. dark
served as section head of Information Managenent for the Sout hern
Station’s Forest Inventory and Analysis research unit. He conducted
research in Pineville, LA as a nenber of the Ecol ogy and Managenent of
Even- aged Sout hern Pine Forests unit. Gark’s research produced Forest
Service “best sellers” over the years. Hi s focus includes nodeling
growth and yield of pine trees and stands; understandi ng and nodel i ng
trees and stand structure, especially crown structure in pine stands;
i nking a process nodel (MAESTRO and a growth and yield nodel
(PTAEDA2) ; and wood quality in managed pine stands. Two of Cark’s
nost recent publications appear in this issue of Conpass:

Leduc, Daniel J.; Matney, Thomas G ; Belli,

Keith L.; Baldwin, V. dark, Jr. 2001. Predicting dianeter

di stributions of |ongleaf pine plantations: a conparison between
artificial neural networks and ot her accepted nethodol ogi es. Res. Pap.
SRS- 25. Asheville, NC U S. Departnent of Agriculture, Forest Service,
Sout hern Research Station. Asheville, NC 18 p. (2)

Newbol d, Ray A.; Baldwin, V. Cark, Jr.; HIIl, Gary. 2001. Wi ght and
vol une determ nation for planted loblolly pine in North Louisiana.
Res. Pap. SRS-26. Asheville, NC. U S. Departnent of Agriculture,
Forest Service, Southern Research Station. 19 p. (4)



Sout hern Pi nes Research

Johnsen, K H.; Butnor, J.R; Mier, C; and others. 2001.
Fertilization increases bel owground carbon sequestration of |oblolly

pi ne plantations. In: Proceedings: First national conference on carbon
sequestration [CD-ROM . [Place of publication unknown].
http://ww. netl.doe. gov/publicatins/proceedi ngs/ 01/ carbon seqg/ carbon s

eq01. ht M . [Date accessed unknown].

The extent of fertilization of southern pine forests is increasing
rapidly; industrial fertilization increased from 16,200 ha per year in
1988, to 344,250 ha in 1998. Fertilization increases stand
productivity and can increase carbon (C) sequestration by: (1)

i ncreasi ng above-ground standing C, (2) increasing C stored in forest
products; and (3) increasing bel owground C pools. This talk wll
concentrate on the latter and will present summary data fromfive
experinments spatially ranging fromthe Virginia Piednont to the

Al abama Coastal Plain, and ranging in age fromone to 17 years.
Fertilization has increased pine growth in all of these studies. In
two other studies, fertilization has significantly decreased C | osses
fromthe soil as neasured via an automated CO, effl ux system using an
infrared gas analyzer. In tw nore of these studies, soil CO efflux
did not differ significantly between control and fertilized plots
(rmeans under fertilization were |ower though), although bel ow ground
bi omass was i ncreased. And in the last study, fertilization increased
soil CO, efflux by approximately 18 percent; however, fertilization

i ncreased bel ow ground bi omass by nore than 250 percent. Conbi ned,
these studies indicate forest fertilization increases bel owground C
sequestration. As forest industry is firmy established in the

Sout heastern United States, and since soil nutrition is a major
l[imting factor to tree growmh, increasing forest fertilization
represents a realistic nethod to sequester atnospheric Cin the short-
to long-term (1)

Leduc, Daniel J.; Matney, Thonas G ; Belli, Keith L.; Baldwn, V.
Clark, Jr. 2001. Predicting dianmeter distributions of |ongleaf pine
pl antations: a conparison between artificial neural networks and ot her
accept ed net hodol ogi es. Res. Pap. SRS-25. Asheville, NC U S
Departnment of Agriculture, Forest Service, Southern Research Station
Asheville, NC 18 p.

Artificial neural networks (NN) are becom ng a popul ar estimation
tool . Because they require no assunptions about the formof a fitting
function, they can free the nodeler fromreliance on parametric
approxi mating functions that may or nmay not satisfactorily fit the
observed data. To date there have been few applications in forestry
science, but as better NN software and fitting al gorithnms becone
avai l able, they nmay be used to solve a wide variety of problens—
particularly problens where the underlying relationship between
predicted and predictors is unknown. W benchmark tested an



alternative to the traditional Wibulll probability distribution
function, dianeter-at-breast-height nonent, and direct paraneter
predi ction nodels for approxinating stand-di aneter distributions.
Usi ng a feedforward backpropagati on network, we denonstrated that NN
are a somewhat better option. Unlike Weibull approximtions, NN

sol utions cannot easily be mathematically constrained to match known
reality constraints, but this difficulty is easy to overcone in
practice. (2)

Maier, Chris A 2001. Stemgrowth and respiration in |loblolly pine
plantations differing in soil resource availability. Tree Physi ol ogy.
21: 1183-1193.

Stemrespiration and growh in 10-year-old loblolly pine (Pinus taeda
L.) plantations were neasured nonthly during the third year of
fertilization and irrigation treatnments to determ ne whet her soil
resource availability differentially altered growmh and respiration in
stemtissue. Fertilized trees had significantly greater stem bionass,
stem nitrogen concentration ([N]) and growmh rate than unfertilized
trees. Stemrespiration (R) was significantly greater in fertilized
trees when expressed on a per unit surface area (R ., mol COm?3s™?),
sapwood volunme (R ,, mmol COm?3™® ), or mass (R 4, nmol COg's™?)

basis; however, there was no difference between treatnents when
expressed as a function of stem N content (R., mol CO(nolN) !s?).
Irrigation had no significant effect on R, or annual stem growt h.
Daily total respiration (R, mol CO, m? day') and stem di aneter growh
bot h had a seasonal binodal pattern with peaks in early spring and

m dsumer. Stem [N declined significantly during the growi ng season.
Stemgrowmh rate and [N] expl ai ned 75 percent of the seasonal
variation in tenperature-nornalized R ..

The mature tissue nmethod was used to partition total stemrespiration
(R) into maintenance (R, and growth (R;) conponents. There was a
linear correlation between winter R ,, a neasure of basal R, and
sapwood N content; however, R ,per unit N was greater in January
before dianmeter growth started than in the foll owi ng Decenber after
growt h ceased, indicating that R ,declined as stem di aneter increased.
Consequently, estimates of annual naintenance respiration (Ry) based on

January data were 44 percent higher than estimtes based on Decenber
data. Growth respiration was correlated with stemgrowh rate (r? =

0.55). The growth respiration coefficient (rg)—the slope of the
rel ati onshi p between R, and stem growth rate—was 0.24. Respiration
accounted for 37 percent of annual stem carbon budget. Stem carbon-use

efficiency (CUE)—+the ratio of stemgrowh to stem growh plus
respirati on—averaged 0.63 and was unaffected by fertilization. (3)

Newbol d, Ray A.; Baldwin, V. dark, Jr.; HII, Gary. 2001. Wight and
vol une determ nation for planted loblolly pine in North Louisiana.



Res. Pap. SRS-26. Asheville, NC. U S. Departnment of Agriculture,
Forest Service, Southern Research Station. 19 p.

The objective of this study was to assess the variability in weight-
to-volune relationships in loblolly pine (Pinus taeda L.) plantations
and to determne predictability based on stand age, site quality,
and/or tree size. Tree ages ranged from1l to 40 years, with dianeters
to 21 inches and heights to 91 feet. Measured site indices ranged from
45 to 72 at base age 25. Atotal of 75 planted loblolly pine trees
were felled and processed to assess the variability in bole weight to
vol ume rel ationshi ps. Cubic volunme, green weight, and dry wei ght

rel ationshi ps were investigated; and the predictability of these

vari ables with respect to age, site index, and tree size was

determ ned. (4)

Saenz, Daniel; Conner, Richard N.; Rudolph, D. Craig; Eengstrom R
Todd. 2001. Is a “hands-off” approach appropriate for red-cockaded

woodpecker conservation in twenty-first century | andscapes? Wldlife
Society Bulletin. 29(3): 956-966.

The endanger ed red-cockaded woodpecker (Picoides borealis) is well
adapted to fire-naintai ned pine ecosystens of the Southeastern United
St ates. Managenent practices vary greatly anong | and ownerships. In
sone w | derness areas and state parks, a "no nanagenent" policy has
elimnated use of prescribed fire, artificial cavities, and woodpecker
transl ocation, tools that have proved effective el sewhere in
recoveri ng woodpecker popul ations. W conpared forests with
essentially "no managenent"” to actively nmanaged forests of simlar
tree ages and simlar red-cockaded woodpecker popul ati on denographi cs.
We al so conpared sites that had received no managenent in the past to
the sane sites after nanagenent. In every case, populations in forests
that did not use state-of-the-art managenent for woodpeckers declined
severely conpared to those in nmanaged forests. Because nanaged forests
typically used all avail abl e managenent techni ques concurrently, it
was not possible to separate and rank effectiveness of specific
managenent activities. One exception was the Wade Tract in Georgia,
where prescribed fire was the primary activity for herbaceous | ayer
and hardwood managenent in a high-density, stable woodpecker

popul ation. W/ derness areas, which are intended to be pristine places
that preserve biodiversity, are |osing red-cockaded woodpeckers, a
keystone species in the ecosystem at an alarmng rate. Collectively,
9 groups of red-cockaded woodpeckers were present in 4 w | derness
areas in Texas national forests in 1983. At the close of the
mllennium only one woodpecker group remained and its continued

exi stence is unlikely w thout managenent. The very fragnented features
of present-day | andscapes and intervention by humans inpair the

ef fectiveness of natural disturbance processes, primarily

growi ng-season fire, that historically produced and mai ntai ned open
pi ne savannas with grass-forb herbaceous | ayers in the pre-Col unbi an
forests of the southeastern U S.; therefore, active managenent nust be
used if the red-cockaded woodpecker is to persist. (5)



Sanchez, Felipe G 2001. Loblolly pine needl e deconposition and
nutrient dynam cs as affected by irrigation, fertilization, and
substrate quality. Forest Ecology and Managenent. 152: 85-96.

This study examined the effects of initial litter quality and
irrigation and fertilization treatnents on litter deconposition rates
and nutrient dynamcs (N, Ca, K, My, and P) of loblolly (Pinus taeda
L.) pine needles in the North Carolina Sand Hills over 3 years. Litter
guality was based on the initial CNratios, with the high-quality
litter having a significantly (P < 0.001) lower CNratio (143 = 2.5)
conpared with the low quality litter (172 + 1.3). Initial litter
gquality and the irrigation treatnent did not significantly affect
deconposition rates but the fertilization treatnment effects were
significant. Low quality needles on fertilized plots had higher
deconposition rates (k = 0.36 + 0.01 year 1 for the fertilized and
irrigated + fertilized plots) than on unfertilized plots (k = 0.26 %

0.01 and 0.28 * 0.01 year* for the control and irrigated plots,
respectively). The deconposing litter was a net sink for P and N and a
net source of My, Ca, and especially K \Wiereas initial substrate
guality did not affect deconposition rates, it did affect the rate of
rel ease. Conpared to the low quality litter, the high quality litter
released K at a higher rate, released My at a |lower rate, and

accunul ated N at a higher rate. Fertilization decreased the rate of
rel ease of Mg and Kin high-quality litter and Mg and Ca in | ow

quality litter. In addition, fertilization increased the rate of
accunul ation of P in both. (6)

Schm dtling, R C 2001. Southern pine seed sources. Gen. Tech. Rep.
SRS-44. Asheville, NC U S. Departnment of Agriculture, Forest Service,
Sout hern Research Station. Asheville, NC 25 p.

The sel ection of an appropriate seed source is critical for successful
southern pine plantations. CGuidelines for selection of seed sources
are presented for loblolly (Pinus taeda L.) slash (P. elliottii

Engel m), longleaf (P. palustris MIIl., Virginia (P. virginiana
MIl.), shortleaf (P. echinata MIIl.), and sand [P. clausa (Chapm ex
Engel m) Vasey ex Sarg.] pines. Seed novenent guidelines in this
handbook are based on climatic simlarities between the seed source
origin and the planting site. Because yearly average m ni num
tenmperature is the nost inportant climatic variable related to growth
and survival, it has been used to define the rules of seed novenent.
Thi s variabl e, which defines plant hardi ness zones, has been used for
many years by horticulturists to guide the transfer of plant

materi als. East-west novenent to areas of simlar climate is

perm ssible, with the exception of loblolly pine. (7)



Strom B.L.; Goyer, R A 2001. Effect of silhouette color on trap
catches of Dendroctonus frontalis (Col eoptera: Scolytidae). Annals of
the Entonol ogi cal Society of America. 94(6): 948-953.

Wth the exception of responses to sem ochemicals, host selection
behaviors of D. frontalis are |largely unstudied. To better understand
the host finding behavior of D. frontalis, and to identify potenti al
vi sual disruptants, we evaluated the response of D. frontalis to

mul tiple-funnel traps of eight different colors. Miltiple-funnel traps
provide an attractive vertical silhouette, simlar to a host stem
that aids in capturing bark beetles and allows for controlled

eval uati on of visual cues. Evaluation of nean trap catch of each col or
by anal ysis of variance (ANOVA) produced two separate groups: white
and yellow traps caught significantly fewer D. frontalis than the
other six colors tested (black, blue, brown, gray, green, red).

Exam nati on of spectral reflectance curves showed that the eight
colors could be naturally placed into two groups, those with high peak
reflectance (white and yellow) and those with | ow peak refl ectance
(black, blue, brown, gray, green, red). \Wien high and | ow peak

refl ectance were substituted for color in a separate ANOVA,

refl ectance group was as good as color at explaining the variability
intrap catch (r? = 0.88 versus 0.92). Therefore, hue (doni nant

wavel engt h) was uninportant in affecting D. frontalis host finding
behavi or at the reflectance | evels we tested and, thus, we found no
strong evidence that differential wavelength sensitivity affected the
response of D. frontalis. These results show that dark col ored

sil houettes (those with | ow refl ectance val ues), regardl ess of hue,
are best for capturing D. frontalis, while white or yellow are the
best candi date colors for disrupting host finding. (8)

Wal drop, Thomas A.; Welch, Nicole Turrill; Brose, Patrick H; and
others. 2000. Current research on restoring ridgetop pine communities
with stand replacenent fire. In: Yaussy, Daniel A, conp. Proceedi ngs:
wor kshop on fire, people, and the central hardwoods | andscape; 2000
March 12-14; Richnond, KY. Gen. Tech. Rep. NE-274. Newton Square, PA
U. S. Department of Agriculture, Forest Service, Northeastern Research
Station: 103-109.

Ri dgetop pine communities of the Southern Appal achi an Mount ai ns

hi storically have been maintai ned by Iightning- and human- caused
fires. Wth fire suppression for several decades, characteristic
stands are entering later seral stages. They typically have an
overstory of Table Mouuntain (Pi nus pungens)and/or pitch pine (P
rigida), a mdstory of chestnut oak (Quercus prinus), scarlet oak (Q
cocci nea), and bl ackgum (Nyssa sylvatica), and a shrub |ayer of dense
mountain laurel (Kalma latifolia). Previous research suggests that
restoration of these comunities can be acconplished with the high-
intensity fires that open the forest canopy and expose nineral soil.
Three recent studies exam ned pl ant-conmmunity response to high-
intensity prescribed fires. A series of corollary studies help to
expl ain sone of the results of these field studies. H gh and nmedi um

10



high intensity fires provided adequate sunlight for pines seedlings,
whereas nediumlow and low intensity fires did not. Post-burn duff was
deep and did not vary by fire intensity. W observed sufficient
seedling densities to restore pine-domnated stands after all but the
hi ghest intensity fires. Many seedlings survived the first grow ng
season as their roots penetrated duff to reach mneral soil. Hardwood
root stocks resprouted on sites treated with all fire intensities and
may out conpete pine seedlings for avail able resources. High-intensity
fires may have reduced nycorrhizal abundance and noi sture availability
for new germnants. Fires of lower intensity than previously
reconmended or multiple fires of very lowintensity may best provide
conditions for pine regeneration, but additional research is needed.

(9)

Wet | ands, Bottom and Hardwoods, and Streans Research

Allen, J.A ; Keeland, B.D.; Stanturf, J.A ; and others. 2001. A guide
to bottom and hardwood restoration. U S GCeol ogi cal Survey, Biologica
Resources Division Informati on and Technol ogy Report USGS/ BRD/ | TR-
2000- 0011; Gen. Tech. Rep. SRS-40. Asheville, NC U S. Departnment of
Agriculture, Forest Service, Southern Research Station. Asheville, NC
132 p.

During the last century, a |large anount of the original bottom and
har dwood forest area in the United States has been lost, with | osses
greatest in the Lower Mssissippi Alluvial Valley and East Texas. Wth
a holistic approach in mnd, this manual describes nmethods to restore
bott om and hardwoods in the | ower M dwest, including

The Lower M ssissippi Alluvial Valley and the Southeastern United
States. Bottonl and hardwoods in this guide include not only the

har dwood speci es that predom nate in nost forested fl oodpl ains of the
area, but also

t he softwood speci es such as bal dcypress that often co-occur. General
restoration planning considerations are discussed, as well as nore
specific el ements of botton and hardwood restoration, such as species
sel ection, site preparation, direct seeding, planting of seedlings,
and alternative options for revegetati on. W recognize that

nost projects will probably fall nore within the real m of
reforestation or afforestation rather than a restoration, as sone site
preparation and the planting of seeds or trees may be the only actions
taken. Practical information needed to restore an area is provided in
the guide, and it is left up to the restorationist to deci de how
conplete the restoration will be. Postplanting and nonitoring

consi derations are al so addressed. Restoration and management of
existing forests are included because of the extensive areas of
degraded natural forests in need of rehabilitation. (10)
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Conner, WlliamH. ; HIl, N cole L.; Witehead, Evander M ; and
others. 2001. Forested wetl|l ands of the Southern United States: a

bi bl i ography. Gen. Tech. Rep. SRS-43. Asheville, NC U S. Departnment
of Agriculture, Forest Service, Southern Research Station. 133 p.

The termforested wetl and covers a variety of forest types, including
mangr oves, cypress/tupel o swanps, bottom and hardwoods, pocosins and
Carolina bays, flatwods, and nountain fens. These forests are

dom nat ed by woody species that have norphol ogi cal features,
physi ol ogi cal adaptations, and/or reproductive strategies enabling
themto achieve maturity and reproduce in an environnent where the
soils within the rooting zone nay be inundated or saturated for

vari ous periods during the growi ng season. Although alluvi al

fl oodpl ai ns occur al ong nost streans of the United States, they are
nost extensive in the Atlantic Coastal Plain, @Qulf Coastal Plain, and
M ssissippi Alluvial Plain. Only about half of the original floodplain
forests remai ned by the 1930s, and conversion to agriculture continued
at an accel erated pace during the 1960s and 1970s. The purpose of this
bi bl i ography is to provide a detailed listing of references for

students and researchers of the varied studies conducted in these
forest types. (11)

Goel z, J.C.G; Meadows, J.S.; Fristoe, T.C. 2001. Devel opnent of water
tupel o coppice stands on the Mbil e-Tensaw River delta for five years
after precomrercial thinning and cl eani ng. Sout hern Journal of Applied
Forestry. 25(4): 165-172.

Three 4-yr-old stands (or |ocations) were selected for treatnent.
Treatnment consisted of two conponents: (1) thinning water tupelo
(Nyssa aquatica L.) stunp sprouts and (2) cutting all stenms of
Carolina ash (Fraxinus caroliniana MIIl.) and black willow (Salix
nigra Marsh.) (cleaning). Contrary to results in other areas, surviva
of water tupelo coppice was very high and was not affected by the
treatments. Cleaning had little or no positive effect on the

i ndi vidual tree or stand-level variables we neasured. Thinning sprout
clunps significantly increased dianeter growm h of water tupelo; the
ef fect of thinning was considerably | arger for one |ocation. Stand
basal area growth was decreased by thinning sprout clunps. However
guadratic nean dianmeter was increased by thinning, particularly at one
| ocation. Although thinning decreased basal area 5 yr after treatnent,
the increase in quadratic nean dianeter was sufficient for there to be
no significant effect of thinning on total volunme 5 yr after
treatnent. Because of this, and in anticipation of inmnent natural

t hi nning of the unthinned plots, we suspect that the thinned plots
will eventually have significantly greater standing volunme than the
unthinned plots, at least for the |ocation where density of |arge
sprouts was initially the highest. Rotation age will be decreased for
t hat stand because stens will achi eve merchantabl e size sooner. Thus
we consi der precommercial thinning of sprout clunps to be a
potentially effective practice in stands with a high density of |arge
wat er tupel o sprouts. (12)



Meadows, Janes S.; Burkhardt, E. C ; Johnson, Robert L.; Hodges, John
D. 2001. A nunerical rating systemfor crown classes of southern
har dwoods. Sout hern Journal of Applied Forestry. 25(4): 154-158.

A nunerical rating systemto delineate crown classes of southern

har dwoods is described. The systemis based on four criteria: (1)
amount of direct sunlight from above, (2) amount of direct sunlight
fromthe sides, (3) crown balance, and (4) relative crown size. The
total point value assigned places the tree within one of the four
crown cl asses. The rating systemcan be used to train inexperienced
har dwood foresters and

shoul d gi ve experienced foresters a better grasp of those factors

i nportant in hardwood crown classification. Tinme required to eval uate
a tree varies by tree, by stand conditions, and by observer, but
experienced users of the systemcan easily rate nost trees in 30-45
seconds. The rating systemis particularly useful in situations where
an individual tree appears to be borderline between two crown cl asses.
For researchers, the system provides: (1) an expression of

i ndividual -tree crown characteristics, and (2) docunentation of
changes in crown position and condition. In two tests conparing the
nunerical rating systemw th the conventional crown classification
system use of the rating systemconsistently inproved the ability of
participants to correctly identify crown classes. Dom nant and
suppressed trees were the easiest to assess with the nunerical rating
system whereas codom nant and internedi ate trees were the nost
difficult. Agreenent between participants and experts in
identification of crown classes increased with the |evel of the
partici pants' forestry know edge and experience. In one test, a group
of participants attending a continui ng-educati on hardwood short

cour se,

but with little to noderate hardwood experience, correctly identified
the crown class of 78 percent of the trees after

only one hour of training. (13)

Trettin, C.C; Song, B.; Jurgensen, MF.; Li, C 2001. Existing soi
carbon nodels do not apply to forested wetlands. Gen. Tech. Rep. SRS-
46. Asheville, NC U S. Departnment of Agriculture, Forest Service,
Sout hern Research Station. 10 p.

When assessing the biological, geological, and chem cal cycling of
nutrients and el ements—er when assessing carbon dynamcs wth respect
to gl obal change—npdel i ng and simul ati on are necessary. Although
wet | ands occupy a relatively small proportion of Earth's terrestrial
surface (< 3 percent), they contain a disproportionate share of the
terrestrial carbon pool (15 to 22 percent). Mdels that do not
accurately represent wetland soil processes cannot, therefore, provide
reasonabl e simulati ons. W evaluated 12 widely used soil C nodels to
determne their applicability to wetland ecosystens: CANDY, CENTURY
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DAI SY, DNDC, |ITE, MBL-GEM NCSO L, @A L, ROTHC, sOW WV, and WEM
Only three (CENTURY, DNDC, and WVMEM al | ow for anaerobic conditions;
none contai ns conponents for anoxia, ground water hydrol ogy, nultiple
organi ¢ and physical soil layers, or a daily time-step, all of which
are necessary when nodeling soil Cin wet soils. Accordingly, for any
| and area that includes wetl ands, none of the individual nodels woul d
produce reasonabl e sinulations based on soil process. W present a
wet | and soil C nodel framework based on desired attributes, the DNDC
nodel , and conponents of the CENTURY and WVMEM nodel s. Qur proposed
synt hesi s woul d be appropriate when considering soil C dynam cs at
multiple spatial scales and where the | and area consi dered incl udes
both wetl and and upl and ecosystens. (14)

Sout hern Appal achi ans Research

G eenberg, Cathryn H.; Lanham J. Drew. 2001. Breeding bird

assenbl ages of hurricane-created gaps and adj acent cl osed canopy
forest in the Southern Appal achi ans. Forest Ecol ogy and Managenent.
154: 251- 260.

We studi ed breeding bird assenbl ages in forest gaps created in 1995 by
Hurri cane Qpal at the Bent Creek Experinmental Forest in Asheville, NC
We hypot hesi zed that forest gaps and adj acent cl osed-canopy forest
woul d differ in bird density, richness, diversity, and relative
abundances of sone species. To test this hypothesis we censused
breedi ng bird assenbl ages for 2 years in 12 gaps (0.1-1.2 ha) and 12
adj acent cl osed canopy controls using strip transects. Gaps had nore
coarse woody debris, shrub cover, brush piles, and pit and nound

m cr ot opogr aphy than controls. Canopy cover was |ower in gaps than

controls, but remained high (69.4 + 2.1 percent versus 89.6 + 1.7
percent). Bird assenblage simlarity was high. Total density and
speci es richness of birds were higher in gaps than in controls, but
species diversity did not differ between treatnents. Shrub (primarily
Carolina Wens) and bark-foragers, and cavity shrub and canopy-nesters
were nore abundant in gaps than in controls. Densities of

gap- associ ated (i ndigo bunting, hooded warbler, Carolina wen) and
edge (eastern towhee) species were nore abundant in gaps. Abundance of
interior species including red-eyed vireo and scarl et tanager were
about equal in gaps and controls. Only Ovenbirds were nore abundant in
controls than gaps. Species that require |arger patches of young
second-growt h forest, such as prairie warbler, and yell ow breasted
chat, did not occur in gaps; but neither are they abundant in the
Ashevill e basin. No brown-headed cowbirds were observed in gaps or
controls. Unpublished data indicate that parasitismof artificia
ground nests did not occur, and predation rates did not differ between
gaps and controls. Juvenile birds and other evidence of breeding were
observed nore often in gaps than in controls, suggesting that gaps
attract bird famlies for foraging and provide mcrosites that attract
breeding pairs. Gap size was positively correlated with bird density,

14



speci es richness, and diversity. This study suggests that snal

openi ngs and interior edge habitat created by treefall gaps within a
forested matrix do not adversely affect breeding birds as nmeasured by
t he abundance of individual species or community indices. W suggest
t hat canopy gaps increase avian diversity at a | andscape scal e by
provi di ng habitat patches for sone species that require young,

second-growt h forest, and serve as magnets for recruitnment and
foraging. (15)

Interior Hi ghlands Research

Burr, Brooks M; Adanms, Gnny L.; Krejca, Jean K ; and others. 2001
Tr ogl onor phi ¢ scul pins of the Cottus carolinae species group in Perry
County, M ssouri: distribution, external norphol ogy, and conservation
status. Environnental Biology of Fishes. 62: 279-296. [Editor’s note:
Sout hern Research Station scientist Melvin L. Warren, Jr. co-authored
this publication.]

The exi stence of cavernicol ous sculpin (here allocated to Cottus
carol i nae, banded scul pin, and referred to as grotto sculpin), in the
karst regions of Perry County, MO, first came to our attention in
1991. Exami nation of 35 caves in Mssouri, 96 in Illinois, 17 in
Tennessee, 2 in Indiana, and 11 in Arkansas reveal ed that banded

scul pin are common in cave habitats; however, grotto sculpin are
limted to two karst areas of Perry County, MO where they are known
fromonly six cave systens. These caves and their streans are
extensive and apparently provide a uni que habitat conpared to other
karst systens; this may be a critical factor in the present restricted
di stribution of the grotto scul pin. Gotto scul pin occupy pools and
riffles of cave streams, and occur over a variety of substrates, from
sedi nent to breakdown. Density estimates in Mystery and Runni ng Bul
caves were 0.29 and 0.63 individuals m? respectively. Gotto scul pin
have small eyes (1-6 percent SL vs. 6-10 percent SL in epigean

sanpl es), significantly reduced pignentation (including nearly

conpl ete | oss of dorsal saddles), a reduction in pelvic fin ray nunber
(from4 + 4 elenments to often 4 + 3, or 3 + 3), and enlarged cephalic
|ateralis pores (e.g., mandi bul ar pores of cavernicol ous sanples are
2-3 times those of epigean stream sanples). Miltivariate anal yses of
body shape reveal ed statistically significant separation of epigean
and hypogean sanples, with eye size highly variable, but smallest in
the Running Bull Cave popul ation. W interpret these results as
representative of |osses associated with | ong-term cave habitation.
Caves of Perry County provide anple habitat for grotto scul pin, but
because the caves are | ocated downgradient of the city of Perryville
and an intensively farnmed | andscape, point and non-poi nt source

pol lution threaten their continued exi stence. Escape of farm pond

fi shes through the extensive sinkhole network in Perry County has

i ncreased potential predation pressure on grotto scul pin by channel
catfish, Ictalurus punctatus, and other species normally excluded from
cave environnents. (16)
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Large Scal e Assessnent and Mddel i ng Research

Yuancai, Lei; Parresol, Bernard R 2001. Remarks on hei ght-di aneter
nodel i ng. Res. Note SRS-10. Asheville, NC. U S. Departnent of

Agriculture, Forest Service, Southern Research Station. 5 p

Hei ght - di anmeter nodel forns in earlier published papers are exani ned.
The selection criteria used in height-dianmeter nodel forns are not
reasonabl e when considering tree biological gromh pattern. During
nodel selection, fornms for height-dianeter relationships should

i ncl ude consideration of both data-rel ated and reasonabl e bi ol ogi cal
criteria, not just data-related criteria. A reasonable nodel form
shoul d possess the S-shaped functional properties of nonotonic
increment (dy/dt > 0), inflection point (d?%/dt? = 0), and asynptotica
val ue (y®asynptote as t®¥), rather than the concave shaped,
functional properties. The S-shaped nodel s are best when appropriate
data are collected (data sets containing early growh). The

Bertal anffy-Ri chards and Schnute functions are recomrended for
nodel i ng hei ght -di anmeter rel ati onships, and an exanple contrasts the
fit of the signoidal Schnute function against the concave Myer
function. (17)

I nventory and Mnitoring Research

Bechtold, WIliamA.; Zarnoch, Stanley J. 1999. Field nethods and data
processi ng techni ques associ ated with mapped i nventory plots. In:

Agui rre-Bravo, Cel edonio; Franco, Carlos Rodriguez, conp. North
Anerican science Synposium toward a unified framework for

i nventorying and nonitoring forest ecosystemresources; 1998 Novenber
2-6; Cuadal aj ara, Mexico. Proceedings RVRS-P-12. Fort Collins, CO

U S. Department of Agriculture, Forest Service, Rocky Muntain
Research Station: 421-424.

The U.S. Forest Inventory and Analysis (FIA) and Forest Health
Monitoring (FHVM) programs utilize a fixed-area mapped-pl ot design as
t he national standard for extensive forest inventories. The
mapped- pl ot design is explained, as well as the rationale for its
selection as the national standard. Ratio-of-neans estinmators are
presented as a nmethod to process data from nmapped i nventory plots.

It is particularly tinmely that we have convened to devel op a sanpling
framework for forest ecosystens that is unified across the entire
North Anerican continent. In the United States we have been engaged in
a simlar effort to standardize our inventory systemfor the past
decade. The purpose of this paper is to describe the sanpling design
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i npl emrented nationally in the United States, provide background

i nformati on about how this design evolved, explain howthe resulting
data can be processed, and descri be our experience with this design
since its inplenentation in 1991. (18)

Brown, Mark J.; Sheffield, Raynond M 2001. Forest statistics for
Nort h-central Al abama, 2000. Resour. Bull. SRS-63. Asheville, NC U S
Departnent of Agriculture, Forest Service, Southern Research Station.
53 p.

This report summarizes a 2000 inventory of the forest resources of a
15-county area of Al abanma. Major findings are highlighted in text and
graphics; detailed data are presented in 49 tables. (19)

Brown, Mark J.; Smith, Geg M; MCollum Joseph. 2001. Wetland forest
statistics for the South Atlantic States. Resour. Bull. SRS-62.
Asheville, NC U S. Departnent of Agriculture, Forest Service,

Sout hern Research Station. 52 p.

Twenty-one percent, or 17.6 mllion acres, of the tinberland in the
South Atlantic States was classified as wetland tinberland. Sixty
percent of the region’s wetland tinberland was under noni ndustria
private forest ownership. Forty-eight percent of the region’s wetland
timberl and was classified as sawti nber-sized stands. Low and har dwood
types made up 62 percent of the wetland tinberland. Thirty-one percent
of the wetland tinberland occurred on a fl atwoods physi ography.
Wet | and tinberland contained 30 billion cubic feet of grow ng-stock
vol une, 24 percent of the region’s total. Renovals from wetl and
timberl and averaged 842 million cubic feet, 20 percent of the region’s
total. The two greatest inpacts to wetland tinberland were natura

di sturbance and final harvest, which averaged 375 and 295 t housands
annual Iy, respectively. (20)

Hartsell, Andrew J.; Vissage, John S. 2001. Forest statistics for
North Al abama, 2000. Resour. Bull. SRS-64. Asheville, NC U.S.
Departnent of Agriculture, Forest Service, Southern Research Station.
50 p.

This report summari zes a 2000 inventory of a 10-county area of

Al abama. Major findings are highlighted in text and graphics; detail ed
data are presented in 49 tables. (21)

Johnson, Tony G, ed. 2001. United States tinber industry—an
assessnment of timnber product output and use, 1996. Gen. Tech. Rep.

SRS-45. Asheville, NC. U S. Departnent of Agriculture, Forest Service,
Sout hern Research Station. 145 p.
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This report is a conpilation of tinber product output for the United
States and the five Resources Planning Act regions for 1996, and is a
conpani on report to the Forest Resources of the United States, 1997.
Roundwood output fromthe Nation's forest totaled 16.4 billion cubic
feet, 8 percent less than in 1991. Saw | ogs were the | eadi ng roundwood
product at 7.1 billion cubic feet; pul pwood ranked second at 5.2
billion cubic feet; and veneer logs were third at 1.3 billion cubic
feet. The South supplied 58 percent of the Nation' s tinber product

out put and had 7 of the top 10 producing States. Softwood species
accounted for 61 percent of output, and nonindustrial private forest
owners supplied 60 percent of the Nation’s roundwood products. M|
byproducts generated fromprimary manufacturers totaled 6.1 billion
cubic feet. Only 2 percent of the m Il residues were not used. MI|I
resi due was used primarily for fuel and fiber products. (22)

Foundati on Programs Research

Butnor, J.R; Doolittle, J.A ; Kress, L.; and others. 2001. Use of
ground- penetrating radar to study tree roots in the Southeastern
United States. Tree Physiol ogy. 21: 1269-1278. [Editor’s Note:
Sout hern Research Station scientist Kurt Johnsen co-authored this
publication.]

The obj ectives of our study were to assess the feasibility of using
ground- penetrating radar (GPR) to study roots over a broad range of
soil conditions in the Southeastern United States. Study sites were

| ocated in the Southern Piednont, Carolina Sandhills and Atlantic
Coast Fl atwoods. At each site, we tested for selection of the
appropri ate antenna (400 MHz versus 1.5 GHz), determned the ability
of GPR to resolve roots and buried organic debris, assessed root size,
estimated root biomass, and gauged the practicality of using GPR
Resol uti on of roots was best in sandy, excessively drained soils,
whereas soils with high soil water and clay contents seriously
degraded resol ution and observation depth. In the Carolina Sandhills,
161 x 1-mplots were scanned with the 1.5 GHz antenna using

overl apping grids. Plots were subsequently excavated, |arger roots (>
0.5 cmdi anmeter) sketched on graph paper before renoval, and all roots
oven-dried, classified by size, and weighed. Roots as small as 0.5 cm
in dianmeter were detected with GPR W were able to size roots (0.5 to
6.5 cmin dianmeter) that were oriented perpendicular to the radar
sweep (r2 = 0.81, P = 0.0004). Use of image analysis software to relate
t he magni tude of radar parabolas to actual root biomass resulted in
significant correlations (r? = 0.55, P = 0.0274). Oientation and
geonetry of the reflective surface seenmed to have a greater influence
on parabol a di mensions than did root size. W conclude that the
utility of current GPR technol ogy for estimating root bionmass is
site-specific, and that GPRis ineffective in soils with high clay or
wat er content and at sites with rough terrain (nost forests). Under

particular soil and site conditions, GPR appears to be useful for
augmenting traditional biomass sanpling. (23)
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Butry, David T.; Mercer, D. Evan; Prestenon, Jeffrey P.; and others.
2001. What is the price of catastrophic wildfire? Journal of Forestry.
(99)11: 9-17.

W nodel ed and anal yzed the econom c inpacts of the six weeks of

| arge, catastrophic wildfires in northeastern Florida in June and July
1998, anmong Florida’ s nost devastating in recent history. The result
of the unusually strong El N no-Southern Gscillation (ENSO in 1998,
the Florida wildfires produced econom c inpacts of at |east $600
mllion, simlar in scale to recent category-2 hurricanes. |nproved
under standi ng of the interactions between managenent, wldfire, and
its costs may yield |arge payoffs to society by identifying optima
intervention activities. (24)

Fonseca, Teresa J.F.; Parresol, Bernard R 2001. A new nodel for cork
wei ght estimation in Northern Portugal w th methodol ogy for
construction of confidence intervals. Forest Ecol ogy and Managenent.
152: 131-139.

Cork, a unique biological material, is a highly valued non-ti nber
forest product. Portugal is the | eading producer of cork with 52
percent of the world production. Tree cork wei ght nodel s have been
devel oped for Southern Portugal, but there are no representative
publ i shed nodel s for Northern Portugal. Because cork trees nay have a
different form between Northern and Southern Portugal, equations
devel oped with southern data do not always predict well in the North.
An anal ysis of eight tree variables revealed the interaction between
tree circunference (outside bark at 1.3 m (CSC) and debarki ng hei ght
(Hxs) to be the best predictor variable. A nonlinear exponenti al
functi on was chosen over a sinple linear function due to a slight
curvature exhibited in the plot of weight over CSC "~ Hx The paper
concludes with a section on construction and use of confidence

i nterval s about the nmean and i ndividual predictions fromthe nonlinear
regression, plus a nethod to place bounds on an aggregate estinate for
a stand. (25)

Hai nes, Terry K.; Busby, Rodney L.; Cl eaves, David A 2001. Prescribed
burning in the South: trends, purpose, and barriers. Southern Journal
of Applied Forestry. 25(4): 149-153.

The results of a survey of fire managenent officials concerning

hi storical and projected prescribed burning activity in the South are
reported. Prescribed burning progranms on USDA Forest Service and
private and State-owned | ands are described in terns of area burned by
ownership and State, intended resource benefits, barriers to expanded
burni ng, and optimum burning area needed to achi eve resource
managenent goals. Mdre than 4.1 nmillion ac/yr of pine-type forest were
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burned between 1985 and 1994, about 6.5 percent of the area in pine-
type forest per year. (26)

Hunter, WIlliam C.; Buehler, David A ; Canterbury, Ronald A ; and
others. 2001. Conservation of disturbance-dependent birds in eastern
North America. WIldlife Society Bulletin. 29 (2): 440-455. [Editor’s
note: Paul B. Hanel, Southern Research Station scientist, co-authored
this publication.]

Popul ati ons of nost bird species associated with grassland, shrub-
scrub habitats, and disturbed areas in forested habitats (hereafter
all referred to as disturbance-dependent species) have declined
steeply. However, a w despread perception exists that disturbance-
dependent species are nerely returning to population levels likely
found by the first European explorers and settlers. The fact that many
di stur bance- dependent bird speci es and subspeci es are now exti nct,
globally rare, threatened, or endangered chal |l enges that perception
and rai ses the question of balance between conservation efforts for

bi rds dependent upon di sturbances and birds nore cl osely associ at ed
with mature forests. An overall understanding of the status and trends
for these disturbance-dependent species requires reconstruction of at
| east thousands of years of Native Anerican |and use followed by 500
years of post-European settlenent. Interpretations herein on howto

manage for these disturbance-dependent species should support efforts
to conserve all landbirds in Eastern North America. (27)

Lee, Sang- Mbok; Abbott, A. Lynn; Schnoldt, Daniel L. 2001. Wane
detection on rough | unber using surface approximation. In: Kline, D
Earl; Abbott, A. Lynn., tech. eds. Proceedings: 4th internationa
conference on i mage processing and scanni ng of wood; |PSW 2000; 2000
August 21-23; Muntain Lake, VA Blacksburg, VA: Virginia Tech,
Depart nent of Whod Sci ence and Forest Products: 89-96.

The initial breakdown of hardwood | ogs into |unber produces boards

wi th rough surfaces. These boards contain wane (m ssing wood due to
the curved | og exterior) that is renoved by edge and trimcuts prior
to sal e. Because hardwood | unber value is determ ned using a

conbi nati on of board size and quality, know edge of wane position and
defects is essential for selecting cuts that maxi m ze profit. W have
devel oped a systemthat uses a structured-light systemto obtain
profile (thickness) images of unplaned boards, in addition to gray-
scal e images for defect detection. The focus of this paper is to
descri be a new approach for detecting wane boundaries through the
anal ysis of these

profile images. The problemis difficult because bark and other debris
adversely affect the |aser-based i nmagi ng process, and because
variations in surface reflectance al so cause inaccuracies in the
resulting i mages. The problemis conmpounded by the need to perform
wane detection rapidly in a manufacturing environment. The method t hat
we have devel oped relies on a conbination of colum-w se inage
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statistics, selective snoothing, and the anal ysis of surface shape.
Initial wane edge estinates that are obtai ned using the snoothed i nage
are then refined by analysis of the original inage data. Based on

vi sual assessnment, the current nethod appears to inprove dramatically
on traditional threshol ding techni ques. (28)

Parresol, Bernard R 2002. Biommss. In: El-Shaarawi, Abdel H.

Pi egorsch, Walter W Encycl opedia of Environnetrics. Chichester: John
Wley & Sons, Ltd.: 196-198.

Bi omass, the contraction for biological mass, is the amount of |iving
mat eri al provided by a given area or volunme of the earth's surface,
whet her terrestrial or aquatic. Bionmass is inmportant for comrerci al
uses (e.g., fuel and fiber) and for national devel opnent planning, as
well as for scientific studies of ecosystem productivity, energy and

nutrient flows, and for assessing the contribution of changes in
forest |ands (especially tropical) to the gl obal carbon cycle. (29)

Sel grade, James F.; Roberds, Janes H 2001. On the structure of
attractors for discrete, periodically forced systens with applications
to popul ati on nodels. Physica D. 158: 69-82

This work discusses the effects of periodic forcing on attracting
cycles and nore conplicated attractors for autononous

systens of nonlinear difference equations. Results indicate that an
attractor for a periodically forced dynanm cal system nay

i nherit structure froman attractor of the autononous (unforced)
system and also fromthe periodicity of the forcing. In particular, a
met hod is presented which shows that if the anplitude of the
k-periodic forcing is small enough, then the attractor for the forced
systemis the union of k honeonorphic subsets. Exanples from

popul ation bi ol ogy and genetics indicate that each subset is al so
honeonorphic to the attractor of the origi nal autononous dynani ca
system (30)

Trani, Margaret K ; Brooks, Robert T.; Schm dt, Thomas L.; and others.
Patterns and trends of early successional forests in the Eastern
United States. WIldlife Society Bulletin. 29 (2): 413-424. [Editor’s
note: Victor A Rudis, Southern Research Station scientist, co-

aut hored this publication.]

We assessed the status of early successional forest conditions for 33
Eastern States within the New England, Mddle Atlantic, Geat Lakes,
Central Plains, Coastal South, and Interior South subregions. W used
Forest Inventory and Anal ysis surveys to analyze trends from 1946 to
1998. Dramatic regional differences occurred in distribution of early
successi onal forests. The northeastern region had the |east proportion
of young forest (16 percent), followed by the north-central (24
percent), and southern (29 percent) regions. The | east anount of young
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forest occurred in the Central Plains (15 percent) and New England (16
percent), whereas the greatest occurred in the pine-dom nated Coast al
South (32 percent). Differences al so exi sted anong i ndi vi dual States,
ranging from3 percent (Illinois) to 38 percent (Al abama). Long-term
declines also were evident within the northeastern and north-central
regions. Selective harvesting, fire suppression, urban sprawl, and
cessation of agricultural abandonment contributed to the present

i mbal ance in distribution of young forests. Private ownership

predom nates in the East and presents a significant challenge to
provi de young forests. Absence of proactive management on private

| ands may pronote continued declines in early successional forest

wi thin many eastern areas. (31)
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W tested the constancy of |inkage relationships of randomy
anplified pol ynorphic DNA (RAPD) marker |oci used to construct a
popul ati on-based consensus map in material froman Italian stand of
Picea abies (L.) Karst. in 29 individuals fromthree Norwegi an

popul ations. Thirteen marker loci linked in the Italian stand did
show a consi stent |ocus ordering in the Norwegi an popul ati on. The
remai ning 16 unlinked marker |loci were spread over different |inkage
groups and (or) too far apart both in the population map and in this
study. The limted validity of RAPD narkers as genomi c¢ "hal |l marks"
resilient across populations is discussed. W al so investigated the
reliability of RAPD markers; only 58 percent of the RAPD markers
previously used to construct the consensus map in the Italian
popul ati on were repeatable in the sane material. O the repeatable
ones, 76.3 percent were anplified and found pol ynorphic in 29
megaganet ophyte si bshi ps fromthree Norwegi an popul ations. (32)

Vose, Janmes M ; Maass, Jose Manuel. 1999. A conparative analysis of
hydr ol ogi c responses of tropical deciduous and tenperate deci duous
wat er shed ecosystens to clinmatic change. In: Aguirre-Bravo, Cel edonio;
Franco, Carlos Rodriguez, conp. North Anerican science Synposium
toward a unified framework for inventorying and nonitoring forest
ecosystem resources; 1998 Novenber 2-6; Guadal aj ara, Mexi co.
Proceedi ngs RVRS-P-12. Fort Collins, CO U S. Departnent of
Agriculture, Forest Service, Rocky Muntain Research Station: 292-298.

Long-term noni toring of ecol ogi cal and hydrol ogi cal processes is
critical to understandi ng ecosystemfunction and responses to

ant hropogeni ¢ and natural disturbances. Miuch of the world' s know edge
of ecosystem responses to di sturbance cones from |l ong-term studi es on
gaged wat ersheds. However, there are relatively few long-termsites
due to the large cost and conmtnent required to establish and

mai ntain them Know edge gained fromthese sites is also inmportant for



predicting responses to future di sturbances, such as climatic change,
and these sites should be the focal point for the devel opnment and

val idation of predictive nodels. In this study, we apply a hydrologic
nodel (PROSPER) using climate, vegetation, and soil paranmeters from
wat er sheds in the nesic Southeastern United States and in the dry
tropical forests of Western Mexico to assess the overall effects of
climatic change (increased tenperature and [COJ]) on watershed

hydrol ogy. W& found that evapotranspiration (ET) increased
substantially in both ecosystemtypes, with increases ranging from 24
to 42 percent. These increases were directly attributable to changes
in | eaf energy bal ance and evaporative demand. Streanflow decreased
nore substantially, with virtually no streanfl ow under the greatest
tenperature increase scenario (+20 percent) at the site in Wstern
Mexi co. Decreased stomatal conductance was not sufficient to offset
the effects of increased tenperature. (33)
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