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Exploring the Basis of Stand Density 
Thomas J. Dean, Professor 

Tis summer marks the midpoint of a proj-
ect funded by the National Institute of Food and 
Agriculture investigating the role water plays in 
the development of stand structure in loblolly 
pine plantations. Te project has a greenhouse 
component and a feld component conducted 
by Co-principal investigators Dr. Volker Stiller 
at Southeastern Louisiana State University and 
Tomas J. Dean at the Louisiana State University 
Agricultural Center’s School of Renewable 
Natural Resources. Te number of trees of a given 
diameter that can coexist within an acre of forest 
is a standard for calculating tree density, which is 
a useful index for silviculturists. While it is well 
known that stem diameter is adversely afected 
by close spacing between trees, stem diameter is a 
secondary response to space restrictions on crown 
size: horizontally by proximity of neighboring 
crowns and vertically by shade. 

In trees, the stem physically supports the 
crown and is the conduit for water and nutrients 
to move from the soil to the foliage.  Tis function 

seems to be coordinated by the mechanical prop-
erties of the trachieds and their efect on the resis-
tance to water fow through the sapwood. Across 
species and even within a species, lower specifc 
gravities reduce the resistance to water fow 
through the stem but require more cross-sectional 
area to maintain mechanical support. Te down-
side of reduced resistance to water fow through 
the stem is increased vulnerability of the water 
column snapping.  Te hypothesis being tested by 
Dr. Stiller is whether environmentally- induced 
changes in specifc gravity simultaneously afects 
stem diameter and cavitation vulnerability and is 
one mechanism for afecting the number of trees 
of a given diameter that can exist on an acre. 

Te dominant mechanical force that a tree 
stem must withstand is wind. Te bending force is 
countered by the stem diameter and is proportion-
al to the amount of leaf area the tree supports and 
the height to the center of the leaf area. Te height 
to the center of leaf area is not only determined by 
shading but also by how easily lower branches can 
draw water from the main stem. With increasing 
water stress, lower branches sufer from both light 

Figure 1. Injecting air into the stem of a young loblolly 
pine tree to reduce water flow through the stem. 

and water defcits, which can lead to their death. 
Te experiments being conducted by Dr. Dean at 
Lee Memorial Forest are attempting to manipu-
late the resistance to water fow in the main stems 
of young loblolly pine trees to increase the likeli-
hood of death of the lower branches (Figure 1). 
By changing the height to the center of the live 
crown, we hypothesize that we can change the 
stem diameter without changing average tree spac-
ing. Nathan Prince, a graduate research assistant 
with Dr. Dean, is following the efects of changing 
water conductivity through the stem on branch 
demographics in the lower crown. 

Projecting Climate Change Effect on Soil Carbon Storage
across Louisiana’s Watersheds 
Biao Zhong, Post-Doctoral Researcher, University of Florida and Y. Jun Xu, Associate Professor 

 Soils store a large quantity of carbon, whose dynamics plays a signifcant 
role in the global carbon cycle. In the recent decade, there have been increasing 
studies on predicting the potential efect of climate change on soil carbon stor-
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Carbon Density in 30-CM Depths 

Distribution of soil organic carbon stored in Louisiana’s watersheds, demonstrating 
that wetland soils in southeast Louisiana contain a large quantity of carbon. 

age, but little research has focused on addressing the possible impact of climate 
change on terrestrial carbon in the United States at a large scale. We have 
recently completed an assessment on soil organic carbon storage in Louisiana’s 
watersheds and their future change under changing climate conditions. First, 
we used the U.S. Soil Survey Geographic (SSURGO) database and geospatial 
techniques to estimate carbon stored in diferent soil layers. Ten, we applied 
spatial modeling to predict future soil carbon change under diferent land cover 
and land use types across Louisiana at the watershed scale. 

On average, soils of Louisiana contain 44, 86, and 122 tons of organic 
carbon per hectare in their upper 30-cm, 100-cm, and the maximum depths, 
respectively. Te stage average of carbon density of maximum depth (122 t/ha) 
is nearly 50% higher than the average reported for the conterminous United 
States and Alaska (88 t/ha). Tere is a decreasing trend of soil carbon density 
from the southeastern coastal region to the northwestern upland region in the 
state. Overall, alluvial river corridors and wetlands show much higher soil car-
bon densities when compared to upland regions. 

In the climate change modeling, we considered three commonly-used 
greenhouse gas emission projections: B2 (low emissions), A2 (moderate emis-
sions) and A1FI (high emissions). We found that, under the future climate 
change scenarios for the next 100 years in Louisiana, monthly mean tempera-
ture in spring would increase the most.  Monthly precipitation would typically 
decrease. Generally, temperature and precipitation changes from the least to 
the most will be in the order of low, moderate, and high emissions.  From a 
land use standpoint, row crops have been found to have the largest carbon loss. 
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Satellite Images
for Estuary Salinity Prediction 
Fugui Wang, Post-Doctoral Researcher, University of Wisconsin 

Allen Rutherford 

Greetings from the 
LSU AgCenter’s School 
of Renewable Natural 
Resources!  Tis has 
been a good year as we 
continue to expand our 
research and extension 
programs as we strive to 
achieve national and in-
ternational prominence. 
Our research and exten-
sion faculty continue 
to excel in competing 

for grants and contracts from a diverse range of 
federal, state, and private partners (see listing on 
the back page of this document). As most of you 
know, all institutions of higher education are suf-
fering from budgetary constraints and our situa-
tion is no diferent. We have undergone several 
rounds of budget cuts over the last two years and 
will likely have additional cuts in the near future. 
During this period we have lost several faculty 
and staf positions, which have posed a challenge 
to all School programs.  However, we have been 
fortunate to add Dr. Julie Anderson as a new ex-
tension / Sea Grant research faculty member with 
research expertise in decapod crustacean biology. 
We have also strengthened our association with 
Dr. John Supan who has recently joined RNR as 
an adjunct faculty member. Dr. Supan is a well 
respected Sea Grant oyster researcher that has 
recently increased his extension activities. In the 
face of declining recourses our continued success 
is a tribute to the quality of the faculty, research 
associates, graduate students, and support staf in 
the School. 

We know that the current economic chal-
lenges are short term and there are many reasons 
to be positive about the future of all RNR pro-
grams. We believe that RNR will emerge from 
these challenging times poised to improve all pro-
grams in the School, but would certainly use and 
appreciate any fnancial support you could provide 
for our ongoing eforts. We would also solicit 
your help in making potential students aware of 
the unique career opportunities we ofer to stu-
dents interested in outdoor careers in forestry, 
wildlife, and fsheries.  If you have any questions, 
comments, or would just like to come by to visit, 
please feel free to contact me (drutherford@ag-
center.lsu.edu; 225-578-4187). 
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and Y. Jun Xu, Associate Professor 
Estuaries are among the most productive 

ecosystems on earth, and salinity plays an impor-
tant role in their ecological functions.  Salinity 
in estuaries fuctuates in response to tides, wind, 
and freshwater discharges. Seasonal freshwater 
input afects salinity structure in large estuaries 
to a greater degree throughout the year, but storm 
surges associated with tropical weather systems 
can abruptly disturb salinity gradients. Te altered 
salinity could remain for several months, negative-
ly infuencing estuarine ecosystems. Monitoring 
and prediction of salinity variations are essential 
for managing estuary ecosystem sustainability, un-

derstanding hydrodynamic processes, and assess-
ing immediate efects of extreme weather events 
on estuarine ecosystems. 

Remote sensing techniques have been in-
creasingly used in surface water quality studies. 
Satellite images, such as Landsat, provide infor-
mation on solar radiation at various wavelengths 
refected by surface water, which can be correlated 
to water quality parameters. Te use of satellite 
images for determining estuarine salinity was 
pioneered in the 1980s, but these images often 
perform poorly at predicting salinity levels. No at-

(continued on page 3) 

Prediction of Tree Annual Growth 
from Periodic Measurements 
Quang V. Cao, Professor 

Tree growth models often describe annual changes in terms of survival and growth of individual trees. 
Te probability that a tree survives the following year has been modeled by use of logistic regressions, 
which is commonly used in prediction of the probability of occurrence of an event (in this case, a tree be-
ing dead or alive). Tree diameter growth equations have been routinely used to predict annual or periodic 
diameter growth.  Te problem of estimating parameters of the annual tree growth model becomes more 
complicated because trees are often not measured every year but at some interval, which might vary from 
plot to plot even in the same study.  Te standard method until recently to handle this problem has been 
to assume a constant rate of tree survival and growth during the entire growing period and to use stand at-
tributes at the beginning of the growth period for predicting average annual increment.  Tis assumption is 
too simplistic because as time passes, both stand variables (stand height and density) and tree variables (di-
ameter) change and, as a result, tree survival and diameter growth vary from year to year. 

Researchers at LSU for the last several years have devised methods to overcome this problem. Tree 
survival and diameter growth were predicted every year as functions of ever-changing stand and tree at-
tributes. At the end of the growing period, regression techniques were then employed to link observed and 
predicted values of tree survival and diameter. 

Updating interim values of stand variables annually proved to be cumbersome and consumed a lot of 
processing time because at the end of each year, trees in a plot had to be added together for an estimate 
of number of trees and basal area per ha. We found a way to alleviate this problem by using a stand-level 
model to predict intermediate values of stand density annually throughout the growing period. 

Methods for estimating parameters of the annual tree growth model kept getting better through the 
years.  In our frst attempt, an iterative procedure was required in which parameters of the diameter growth 
equation were obtained based on the survival equation, and then parameters of the survival equation were 
derived based on the diameter growth equation.  Te process was repeated until when the parameter values 
fnally converged.  Tis iterative procedure was replaced later by a two-step method, which involved a re-
gression to predict future tree diameter, followed by another regression to predict tree survival.  Te latest 
method allowed us to ft parameters of both survival and diameter growth equations simultaneously in one 
step, by using maximum likelihood techniques. 

Compared to the Constant Rate approach, the new Variable Rate method reduced bias in predicting 
tree survival by 79 and 35% for short and long projections, respectively.  It also reduced bias in predict-
ing tree diameter by 92 and 45% for short and long projections, respectively. A simulation study further 
revealed that the Variable Rate method reduced bias in estimating the model parameters by an astounding 
average of 90% as compared to the Constant Rate method.  Tese results confrmed that the Variable Rate 
was indeed superior to the old method because it accounted for the ever-changing values of stand and tree 
variables. 

Projections of tree diameter (1) and survival probability (2) over time based on measurements taken at different 
intervals. Parameters of the diameter growth equation were obtained from (a) the Constant Rate method, and (b) 
the Variable Rate method. The Variable Rate method produced reliable annual predictions: curves from measure-
ments taken six years apart are still similar to curves from annual measurements. 
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Satellite Images
(continued from page 2) 

tempts have been made to use a salinity model to 
predict salinity change in estuaries for situations 
where “ground truth” measurements are unavail-
able, such as after extreme weather events. 

Storm surges associated with hurricanes 
push saltwater deep into estuaries, causing both 
an immediate and sustained increase of salin-
ity in the coastal estuarine and riverine systems. 
Information on saltwater intrusion following 
hurricanes is needed to assess short-term and 
long-term efects of the extreme weather on other 
coastal resources. To explore the feasibility of 
using satellite imagery to develop an estuarine 
salinity prediction model, we collected historical 
salinity data near-shore from Lake Pontchartrain, 
the largest estuary in the northern Gulf of Mexico. 
We also conducted cross-lake measurements to 
gain information on salinity and suspended sol-
ids in deeper waters. Using these feld data and 

water-leaving refectance derived from satellite 
images, we developed a salinity prediction model. 
Ultimately, we successfully reconstructed and ana-
lyzed the spatial characteristics of salinity across 
Lake Pontchartrain following four major hurri-
canes in the recent decade (Figure 1). 

Our study is the frst published attempt to 
have successfully mapped salinity distribution 
with Landsat TM images for a large estuary along 
the coast of Gulf of Mexico. Our work demon-
strates the usefulness of remote sensing tech-
niques for predicting large-scale estuarine salinity. 
Beyond the methodological assessment, the study 
reveals that the close relationships between salin-
ity and water refectance from various wavelengths 
in Lake Pontchartrain may have been a com-
bined result of suspended solids and colored dis-
solved organic matters from freshwater discharge. 
Further study is needed to determine which, if 
either, of the factors can best explain salinity dis-
tribution for other large estuaries with satellite 
images. 

Figure 1. Reconstruction of salinity distribution in Lake Pontchartrain after disturbance of hurricanes Lili (3 Oct. 2002), 
Katrina (30 Aug. 2005), Rita (24 Sept. 2005), and Gustav (1 Sept. 2008). 

Dr. Thomas J. Dean 
Dr. Dean, a native of Tulsa, Oklahoma, 

began his academic career with a B.S. in 
Agriculture from Oklahoma State University. 
He received his M.S. in Forestry from the 
University of Missouri-Columbia, and he 
received his Ph.D. in Forest Ecology from 
Utah State University. He started his career 
with the School of RNR nearly 20 years ago, 
coming from a research faculty position at 
the University of Florida where he directed 
a project funded by the National Acidic 
Precipitation Assessment Program. As a 
quantitative silviculturist, Dr. Dean’s primary 
research focuses on quantifying biologi-
cal processes responsible for forest structure 
and function and how to apply this knowl-
edge in directing stand development. His 
research draws heavily from plant population 
biology, tree physiology, and biometrics. Dr. 
Dean directed the School’s only industry-
university-Forest Service research coopera-
tive, Cooperative Research in Sustainable 
Silviculture and Soil Productivity, taking over 
its originator, Dr. Mason Carter. Te coop-
erative lasted from 1994 to 2009. Current 
research investigates the limits of the growing 
space in which forest stands grow. Te most 
recent project under this umbrella is inves-
tigating the role of xylem anatomy in water 
movement through tree stems and how this 
efect may cascade to the number of trees a 
site can support at a given age. 

TOPSAW: 
A Training and OPtimization
System for SAWing logs 
Sun Joseph Chang, Professor 

At the Advanced Sawing Technology Laboratory of the School of 
Renewable Natural Resources, we have developed TOPSAW, a training and 
optimization system for sawing logs into lumber.  It is the only working system 
for internal defect based sawing optimization in the world, making the School 
the leading institution in the world in sawing optimization research.  Te goal 
of the project is to maximize the value of lumber produced from every log. 

As the schematics (Figure 1) shows, the concept of TOPSAW is to frst 
scan the log for internal defects with an x-ray CT scanner to acquire its cross-
sectional images. With these acquired images, a virtual log can then be built 
which not only shows the external profle but also the type, size, and location 
of various internal defects of the log. TOPSAW then cuts the virtual log on 
the computer to generate the cut face, box the defects, and grade the board. As 
a training system, the advantage of TOPSAW is that the same virtual log can 
be cut as many times as necessary to allow the sawyer to explore the implica-
tions of various sawing methods before the real log is cut. With the optimiza-
tion system, TOPSAW fnds the best way to cut the log to maximize the value 
of lumber produced. 

Recently, through cooperation with Purdue University, we had the op-
portunity to scan 30 logs of 5 diferent species, consisting of black cherry, 
hard maple, yellow poplar, red oak, and white oak.  Tese logs varied in Forest 
Service grade and after these logs were scanned, they were cut at a sawmill to 
the best ability of the sawyer. We then contrasted the lumber value based on 
TOPSAWs performance versus the actual mill production. 

Te gains by TOPSAW averaged an impresive 46%.  Comparisons of the 
results for each species indicate a gain of 42% for black cherry, 33% for hard 
maple, 24% for red oak, 60% for white oak, and 83% for yellow poplar. Within 
a particular log grade, the over-all gains are 27%, 47%, and 97% respectively for 
Grade 1, 2, and 3 logs.  Te gains for Grade 3 logs are 194% for black cherry, 
75% for hard maple, 67% for red oak, 46% for white oak, and 221% for yellow 
poplar. 

Once an internal defect based sawing optimization becomes commercially 
available, sawmills could realize signifcant gains in lumber value recovery from 

Figure 1. Schematic of TOPSAW optimization system. 

lower grades of logs.  Given the abundance of Grade 3 logs and the much lower 
prices paid for these logs, sawmills could increase their proft signifcantly. At 
the same time, the more efcient conversion of low grade logs into lumber 
could reduce the amount of timber harvested, thus leaving more trees in the 
woods to mature and improve log quality. At the same time, the better qual-
ity of lumber produced as a result of knowledge of the internal defects in logs 
would result in more satisfed consumers. 

Current eforts of the TOPSAW project focuses on building a dedicated 
CT log scanner for the sawmill industry that is powerful -- with enough 
X-ray power to penetrate a 30” log; strong -- capable of handling logs over 
1 ton in weight; durable -- lasting for years; and, inexpensive -- costing be-
tween $500,000 and $1 million per scanner.  Once the log scanner is built, 
TOPSAW will increase the proft for the individual sawmills, strengthen the 
global competitiveness of the American sawmill industry, enhance the conser-
vation of the timber resource in this country, and improve the satisfaction of 
lumber consumers. 
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FORESTRY 

Particle-size Distributions of PNIPAAm Nanoparticles
Depend on Temperature 
Quang V. Cao and Qinglin Wu, Professors 

Poly(N-isopropylacrylamide) (PNIPAAm) is a thermo-
responsive polymer. A polymer is a giant molecule formed by 
chaining together simple molecules.  PNIPAAm-based particles 
are called nanoparticles because they are often less than 700 
nanometer (or 700 x 10-9 m) in diameter.  Tese nanoparti-
cles have shown great potential for applications in drug delivery. 
Specifcally, they are useful for developing targeted and regulated 
drug delivery systems to multiple stimuli within a reasonable 
time. 

Modeling the diameter distribution of PNIPAAm nano-
particles is important so that it can be predicted under variable 
temperatures. A Weibull distribution fts the diameter distribu-
tion for these nanoparticles, because as temperature increases 
the nanoparticles shrink in size.  Te distribution does not really 
change its shape as temperature increases, but becomes tighter 
and closer to zero, causing both its mean and variance to decrease. 

Te properties of nanoparticles and the performance of the 
products made with nanosized precursors depend signifcantly on 
the shape of the particle-size distribution.  Te controlled adjust-
ment of particle size is of immense interest due to size-dependent 
physical and chemical properties of nanoparticles.  Because parti-
cle-size distributions of PNIPAAm nanoparticles greatly depend 
on temperature, modeling changes of these distributions due to 
temperature is important for many practical applications. 

Predicted diameter distributions of PNIPAAm nanoparticles at various temperatures. Note particles 
shrink that in size as temperature increases. 

FOREST PRODUCTS 

Microwave-assisted 
Organic Acids Extraction
of Chromate Copper Arsenate
(CCA) Treated Southern Pine 
Todd Shupe, Professor 

Chromated copper arsenate (CCA) was the most commonly used water-
borne wood preservative in the world until its removal from the U.S. residen-
tial market at the end of 2003.  However, large volumes of CCA-treated wood 
remain in service and accordingly, large amounts will continue to be decommis-
sioned in coming years. Traditionally, CCA-treated wood has been primarily 
disposed in construction and demolition debris landflls, with municipal solid 
waste landflls as alternative disposal options. It is estimated that about 3 to 12 
million tons of treated wood will be removed from service in the United States 
and Canada in the next 20 years.  Disposal of treated wood is often referred to 
as the “Achilles Heel” of the wood preservation industry.  Recycling of this ma-
terial presents tremendous economic and environmental benefts. 

We have been testing the efcacy of organic acids such as acetic acid and 
oxalic acid in removing CCA from treated wood. Our current work has been 
evaluating the efects of acid concentration, reaction time, and temperature in 
a microwave reactor. Wood is converted to sawdust and mixed with a diluted 
acid or mixed acid solution 1 g to 20 ml. A reaction vessel was sealed and 
placed into the microwave reactor. Te solution was fltered after the reaction 
then diluted to 100 ml in a volumetric fask.  Samples were then digested and 

Microwave extraction unit. 

Todd Shupe and his children. 

Todd Shupe 
Dr. Todd Shupe, a Professor of Wood Science in the Louisiana Forest 

Products Development Center, began his career at the LSU AgCenter in 
1996 with the Louisiana Cooperative Extension Service after completing 
his doctoral degree at Louisiana State University.  He obtained a B.S. de-
gree in Forestry and M.S. degree in Wood Science from the University of 
Illinois in 1992 and 1994, respectively 

During his tenure in the School, his research emphases have included 
wood quality, wood durability, closed-loop recycling of decommissioned, 
preservative treated wood, and development of environmentally friendly 
wood preservatives.  Dr. Shupe has received numerous honors and peer 
recognition including election as a Fellow to the International Association 
of Wood Scientists.  He has also been elected as a Board Member and 
President of the Society of Wood Science and Technology.  Locally he 
was the 2005 merit award winner for research from the LSU Chapter 
of Gamma Sigma Delta.  He has also received the USDA Award for 
Individual Extension Program Excellence.  Shupe has directed two doc-
toral students to frst place winners of the prestigious Wood Award from 
the Forest Products Society. 

analyzed for elemental copper, chromium, and arsenic.  Oxalic acid was efec-
tive in removing 100 % of the chromium and arsenic at 160ºC and 30 min. 
reaction time. Acetic acid could remove 98 % of the copper and arsenic at the 
same condition. Oxalic acid signifcantly improved the extraction efciency of 
arsenic and chromium when time was extended from 10min. to 30min.  Te 
advantage of this approach is the reduced extraction time and one-step method 
to achieve the complete recovery of CCA metals. 
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FOREST PRODUCTS 

Opportunities Exist for Forest
Sector Companies to Participate
in the Wood-Based Bio-Revolution 
Richard P. Vlosky, Professor 

Te forest sector is signifcant to Louisiana’s future economic viability. 
According to the Louisiana State University Agricultural Center, the forest 
sector’s contribution to Louisiana’s economy averaged $4.4 billion annually 
from 2004-2008, or approximately 2% of Louisiana’s Gross State Product each 
year. Te forestry sector has historically been a major economic engine in rural 
parishes, providing 15,000 jobs in 2008 that included timber production, log-
ging, transportation, sawmilling, and value-added processing. However, start-
ing in 2008, a continuing severe recession has had a huge negative impact on 
the forest sector nationally.  In Louisiana, sector employment has declined 14% 
from peak levels during 2004-2008, and the annual economic contribution to 
the state’s annual gross product has fallen by 38%. 

According to the 25 X ‘25 Vision Statement, U.S. farms, forests and 
ranches will provide 25% of the total energy consumed in the United States 
by 2025.  On May 5, 2009, President Obama issued a presidential directive to 
the heads of the Department of Energy, Department of Agriculture and the 
Environmental Protection Agency to form a working group to aggressively ac-
celerate biofuel investment and production. Agriculture Secretary Tomas 
Vilsack will lead an unprecedented interagency efort to increase America’s en-
ergy independence and spur rural economic development. 

As a source of biomass energy, wood has several economic and environ-
mental advantages over fossil fuel. It is signifcantly less expensive, renewable, 
carbon-neutral, and locally available when compared to most fossil fuels. In 
combustion, wood produces 90% less carbon dioxide (CO2) than fossil fuels 
with minimal emissions of sulfur, heavy metals and particulates. In addition, 
the cellulosic content of wood makes wood a viable candidate biomass input 
for transportation fuel production. U.S. forests are expanding with an annual 
net forest biomass increase of 3%. Tis creates new opportunities for the forest 
products industry, especially in bio-energy sectors. Wood residue is an impor-
tant low-cost source of renewable biomass energy in regions where forest cover 
forms a major portion of land area. Nearly all of biomass fuel used for energy 
production today comes from wood wastes and residues. 

Forest products residue for biomass energy can be broadly categorized 
based on their origin.  Figure 1 indicates the current distribution of forest resi-
dues in the U.S., and it should be noted that Louisiana has one of the highest 
concentrations of forest residues in the South. 

Figure 1: Estimated Forest Residues by County 

Te emerging biomass market is expected to signifcantly strengthen the 
demand for wood fber in the South. Tis in turn could create price incentives 
for forest residuals as the U.S. turns to alternative fuels for energy. Emerging 
forest biomass demand will be primarily driven by wood-burning power com-
panies that produce and sell electricity to public utilities, as well as an increas-
ing amount of wood pellets that are used domestically and exported to Europe 
energy markets. Conversion of biomass into cellulosic ethanol for transporta-
tion fuel will also impact the structure of the forest sector. 

Dr. Richard Vlosky is the Principal Investigator on a $409,000 USDA 
– funded integrated research and extension efort to identify high potential 
alternative bio-based revenue and proft streams for small and medium agricul-
tural producers and forest landowners (SMAPFL) with forest land holdings 
in Louisiana and Mississippi. Working closely with Dr. Vlosky are Dr. Michael 
Blazier (LSU AgCenter, Hill Farm Research Station), Dr. Glenn Hughes 
(Extension Professor, Mississippi State University), and Dr. Dek Terrell 
(Director-Division of Economic Development, E.J. Ourso School of Business, 
LSU). 

Small agricultural producers/forest landowners are those having between 
10-139 acres and medium producers as having 140-999 acres. Forest residues 
and dedicated forest biomass production are the focus of the project. Te re-
search component will survey SMAPFLs to identify current and potential 
business position and identify willingness to participate in new forest bio-

based business arrangements. In addition, Input-Output models will be con-
structed to estimate economic opportunities for participants and contributions 
of diferent new product/new process scenarios at the regional and state-level 
in Louisiana and Mississippi. 

Te extension outreach component consists of focus group scoping meet-
ings that are currently being conducted with key stakeholder representatives. 
Eight workshops will occur towards the end of the project period in each state 
(Louisiana and Mississippi) that will increase target SMFLAP understanding 
of options and opportunities, provide guidelines and advice on how to proceed 
if they are interested in pursuing alternative business strategies, and provide 
matchmaking links to potential business partners in forest-based bio-based 
ventures. We will provide market, infrastructure, economic, risk, taxation, and 
fnancial information through the workshops on the back-end but also through 
dissemination of extension-oriented publications, briefs and web site postings 
throughout the course of the project. 

Tree study regions, each with unique characteristics, were identi-
fed as locations to execute the study (Figure 2). Te frst is the Mississippi 
Delta Region, a signifcant agricultural area that spans both Louisiana and 
Mississippi. Te second study region is Southwest Louisiana which has con-
siderable forest resources but a low intensity of forest utilization.  Te third 
area is a fve-county region in mid-Mississippi where we will be targeting 
chicken growers that also are forest landowners. It is our intention that the 
protocols and processes we develop for this project will be transferable to other 
Gulf Coast states with similar agricultural and forest resource bases. 

Figure 2. Study Regions 
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Research mat-
ters: New Zealand 
rock wren pilot
study Nov 2009 –
Jan 2010 
Sabrina Taylor, Professor 

One of my research topics addresses the ge-
netic population structure of New Zealand rock 
wren. Tis is a collaboration with Drs. Bruce 
Robertson and Ian Jamieson at the University of 
Otago, New Zealnd, that will use genetic tools to 
identify genetically at-risk or healthy populations 
and to facilitate management of this threatened 
but understudied species. 

New Zealand rock wren are small (< 20 g) 
passerines that thrive in the harsh alpine habitat 
of the South Island. Te birds are threatened by 
introduced mammalian predators, and more re-
cently, climate change:  as climate warms, treeline 
rises and alpine habitat declines. We propose to 
examine genetic population structure in rock wren 
throughout the South Island to identify popula-
tions with high and low levels of genetic variation, 
populations that are genetically similar, and any 
genetically unique populations. Our analyses will 
identify genetically isolated populations that may 
be particularly vulnerable to extinction, areas of 
high diversity that may merit special protection, 
and potential source populations for transloca-
tions. We are also interested in exploring options 
for assisted migration in conjunction with climate 
change. Rock wren populations are at risk of ex-
tinction in isolated areas at low elevations because 
their short, stubby wings may hamper their ability 
to disperse across large stretches of inhospitable 
habitat to reach the mountain ranges that retain 
alpine habitat . Isolated, low altitude popula-
tions could require assisted migration to geneti-
cally similar, high altitude populations. Such high 
altitude refuges (in conjunction with predator 
control) may be necessary to ensure the long-term 
persistence of rock wren. 

During the Louisiana winter (New Zealand 
summer), we successfully completed a pilot study 
in the Gertrude Saddle and Homer Tunnel area 
of the Darran Mountains. Te pilot study was 
undertaken to ensure safe bleeding procedures for 
DNA sampling of rock wren and to obtain an ini-
tial sample, which we will use to identify genetic 
markers and begin our study of population struc-
ture. In future years, we plan to expand our study 
sites to include most populations on the South 
Island. 
Filename: Taylor Rock wren photo 1 
Dr. Sabrina Taylor points out a rock wren nest. 
Filename: Taylor Rock Wren photo 2.jpeg 
Caption: The mighty rock wren (picture B. Robertson). 

Expected and
unexpected ben-
efits of hurricane 
disturbance for 
grassland birds 
Phil Stouffer, Associate Professor 

We humans have good reason to fear hurri-
canes. But what about plants and animals in dis-
turbance-dependent ecosystems?  Can hurricanes 
be to their advantage? 

Vast areas of the southeastern US were once 
covered by longleaf pine savannas, a system depen-
dent on disturbance, typically by fre, to remove 
woody plants. Fire limits the canopy trees in this 
system mostly to longleaf pine (Pinus palustris), 
whose seedlings and saplings can tolerate fre. Te 
sparse pine canopy in turn permits a luxurious 
and extremely species-rich ground layer of plants. 
Many specialist animals are associated with this 
system, including the federally threatened gopher 
tortoise (Gopherus polypemus) and federally en-
dangered Red-cockaded Woodpecker (Picoides 
borealis), but many other less charismatic animals 
are also dependent on these ecologically unique 
ecosystems. 

When Hurricane Katrina ripped through 
Mississippi and Louisiana, it damaged tens of 
thousands of acres of forest, including most of 
the mature stands in De Soto National Forest. 
Most of the older stands with damage were sal-
vage logged, and the combination of the hurricane 
and subsequent logging led to massive changes to 
the structure of the forest. Working with the U.S. 
Fish and Wildlife Service, Dr. Philip Stoufer de-
signed a project to determine impacts of the com-
bination of hurricane damage, salvage logging, and 
De Soto’s standard fre management program on 
grassland birds. 

For two feld seasons in summer and winter, 
Stoufer’s graduate students and technicians sur-
veyed De Soto for grassland birds, describing the 
topography, stand history, and vegetation struc-
ture and composition where birds were and were 
not found. Prior to the hurricane, many stands 
had been too dense to provide the open midstory 
and dense herbaceous vegetation preferred by 
grassland birds. In many upland stands, the hur-
ricane thinned the canopy, and careful salvage 
logging left the herbaceous layer in adequate con-
dition to improve habitat for breeding birds, par-
ticularly the fnicky Bachman’s Sparrow, a species 
that cannot tolerate dense stands typical of pine 
silviculture. In addition to the expected advantage 
of thinning, researchers also found that the root 
balls of trees that had been blown over provided 
a tangle of roots used by Bachman’s Sparrows as 
cover; in fact, the birds preferred stands with root 
balls. Of course, typical tree harvesting would not 
provide similar cover opportunities, so this beneft 
is unique to stands damaged by wind. 

Unfortunately, the hurricane and subse-
quent salvage provided no habitat improvement 
for the even-more-fnicky Henslow’s Sparrow 
(Ammodramus henslowii), a species that can tol-
erate even less woody intrusion in the ground veg-
etation layer than Bachman’s Sparrows. Henslow’s 
Sparrows only occurred in pitcher plant bogs in 
De Soto. Tese bogs had relatively less damage 
than upland stands, and their sensitive hydrol-
ogy and plant communities precluded them from 
salvage logging. Even after thinning, salvage, and 
fre, upland stands were not suitable for Henslow’s 
Sparrows, although the birds packed into bogs. 
Tinning by the hurricane was a step in the right 
direction for upland stands, as revealed by the 
results for Bachman’s Sparrows. Hopefully, con-
tinued management will improve upland stands, 
allowing Henslow’s Sparrows eventually to use 
these areas as well. Researchers have found high 
densities of Hesnlow’s Sparrows in Louisiana 
grasslands that recovered from woody encroach-
ment through good management. Unfortunately 
for Henslow’s Sparrows, they are dependent on 
management not only here in the southeast, but 

also on their breeding grounds further north. 
Te growing consensus among climatolo-

gists is that global climate change will increase the 
risk of serious hurricanes along the Gulf coast. 
Although we think of hurricanes as rare disasters, 
they are part of the evolutionary history of our 
forests. Tat’s no comfort for humans who face 
loss of life and property, but we need to recognize 
that hurricanes may have both detrimental and 
benefcial efects on coastal ecosystems. At least 
for grassland birds, the hurricane news is mostly 
good.
Filename: Stouffer Hurricane Photo1 
Caption for the root ball: 
Hurricane Katrina created numerous upturned pine 
tree root balls in De Soto National Forest. Recent 
research has shown that these storm-induced land-
scape features may benefit Bachman’s Sparrows by 
serving as predator escape refugia. 
Filename: Stouffer Hurricane Photo 2 
Caption for pitcher plant bog: 
A pitcher plant bog in De Soto National Forest. Winter-
ing Henslow’s Sparrows prefer these bogs over the 
more abundant upland longleaf pine habitat in the 
forest because of greater ground-layer herbaceous 
cover. 
Filename: Stouffer Hurricane Photo 3 
Caption for Bachman’s Sparrow: 
Bachman’s Sparrow, a species of concern endemic 
to the southeastern U.S. Recent work has shown that 
this species may have benefited from forest distur-
bance caused by Hurricane Katrina. Picture was 
taken by Erik Johnson 
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Linking Birds and
Habitat in Amazo-
nian Rainforest 
Phil Stouffer, Associate Professor 

For many groups of plants and animals, 
Amazon rainforest houses the world’s greatest 
diversity of species. For example, within 1 km2 of 
forest, some 200 species of birds might be per-
manent residents. With a tool like Google Earth, 
we can see that this diversity can occur without 
major habitat variation; from above, this hyper-
diverse forest is just a sea of green. How can so 
many species coexist in what appears to be struc-
turally homogeneous forest?  Recent advances in 
GPS technology and remote sensing are enabling 
RNR researchers to link forest structure, topog-
raphy, and bird locations to determine how birds 
select habitat at a scale that seemed impossible 
just a few years ago. Te results should help us 
to understand how species vary in their use of 
space, and how this variation might help maintain 
biodiversity. 

For 20 years, RNR Wildlife professor Philip 
Stoufer has been working at the Biological 
Dynamics of Forest Fragments Project, a research 
site in central Amazonian Brazil administered 
by Brazil’s National Institute for Amazonian 
Research and the Smithsonian Institution. 
Together with his students and collaborators, 
Stoufer has accumulated thousands of location 
datapoints where hundreds of species of birds 
were sighted or captured. Unfortunately, mapping 
these locations onto a GIS has been difcult, be-
cause GPS coordinates have been extremely hard 
to acquire under the dense canopy. Tis has all 
changed, however, with new hand-held GPS units 
that can resolve locations to <10m accuracy even 
under dense rainforest canopy. 

Tanks to support from the National Science 
Foundation, RNR PhD student Karl Mokross has 
returned to his native Brazil to use this technology 
to map the tracks of individual birds as they move 
through the forest. Karl studies permanent mixed-
species focks, a group of about 20 species that 
move through the forest together and can be fol-
lowed for hours at a time. Karl now has the tracks 
from hundreds of hours of fock movements, all 
mapped to within a few meters accuracy. 

To get at the habitat choices made by birds, 
Karl has combined his bird data with remote 
sensing data from LiDAR (Light Detection and 
Ranging), which reveals canopy height and topog-
raphy at a scale of 1 meter/pixel. Based on analy-
ses so far, focks avoid gaps, low areas, and forest 
edges. Additional analyses will be able to show 
bird association with much more subtle cues, such 
as degree of slope or slight diferences in canopy 
cover or height.  Other researchers are using 
LiDAR from the same sites for similar questions 
for dispersion of tree species and woody biomass. 
Look for exciting results from this research in 
coming years.
Images were provided by Dr. Scott Saleska and 
post-processed by the Center for Ecological Applica-
tions of LiDAR at Colorado State University under Dr. 
Michael Lefsky. 
Figure (photos) 1 and 2: (Need to place side by side) 
File names: Stouffer fig 1 Amazon and Stouffer fig 2 
Amazon 
Mixed-species flock movements, indicated by white 
lines. Each point is a location taken every 30 seconds. 
Tracks are overlaid with canopy height models for 
100-ha and 10-ha fragments, at the Biological Dynam-
ics of Forest Fragments Project in Brazil. Yellow and 
brown colors indicate low vegetation (4 to 15 m tall), 
green represents vegetation ranging from 15 to 40 m 
tall. 
Figure (photo) 3: 
File name: Stouffer fig 3 Amazon 
Tracks of understory mixed-species flock (in white) 
juxtaposed to digital elevation model in the Biological 
Dynamics of Forest Fragments Project, in Brazil. The 
gradient from white to dark brown is the topography 
in the study area; darker shades represent higher 
elevations. Red indicates trees that are above 25 
meters of height, whereas the remaining vegetation 
under that threshold is set to transparent. 
Photo 4: 
File name: Stouffer fig 4 Amazon 
The antshrike Thamnomanes ardesiacus, one of the 
species that leads Amazonian mixed-species flocks 
(photo by Erik Johnson). 

Dr. Philip C Stouffer 
Dr. Stoufer, an Associate Professor in 

Wildlife at RNR, grew up in rural Lancaster 
County, Pennsylvania.  He obtained a BS in 
Biology from Bucknell University in 1983, and 
a PhD in Ecology from Rutgers University in 
1989.  Following a post-doc in Amazonian 
Brazil, he settled in Louisiana.  His research 
centers on ecology and conservation of birds, 
particularly forest and grassland songbirds. 
He and his graduate students have studied 
populations and communities of birds in a 
variety of systems, including longleaf pine sa-
vannas, pine plantations, cypress swamps, and 
bottomland hardwood forests.  Most recently, 
they completed a project examining the impact 
of hurricane damage and salvage logging on 
pine savannah birds.  He has also maintained 
a long-term, internationally famous research 
program with birds in Amazonian rainforest 
fragments. 

Filename: Stouffer profile.jpeg 

Seabirds on the 
Coast – Nest 
Predators Appear
to Dictate Island 
Use 
Cecilia Leumas, Graduate Assistant
and Frank Rohwer, Associate Pro-
fessor 

Te Isles Dernieres Barrier Island Refuge 
consists of four islands (formerly one long is-
land called Isle Derniere,“Last Island”) lo-
cated about 13 miles out toward the gulf from 
Cocodrie, Louisiana. It is protected by the State 
of Louisiana, but is a popular destination for an-
glers attracted by the good fshing. Two of the is-
lands host thousands of pairs of colonially nesting 
waterbirds, including pelicans, gulls, terns, skim-
mers, and wading birds. Te other two islands are 
conspicuously lacking in waterbird colonies. Along 
with our collaborators at Nicholls State, we hoped 
to answer the question “why do seabirds nest on 
some islands and not others?”  Seabirds are highly 
gregarious, and like to nest where other seabirds 
are already established. Researchers in other areas 
have capitalized on this property and used decoys 
and calls broadcast to attract birds to nest in de-
sirable areas. Such projects have helped birds re-
colonize former nesting sites and spread out their 
breeding efort, and have even moved overabun-
dant birds away from salmon fsheries that the 
birds were decimating. 

We began or research project in the spring of 
2008 and focused on three species: Royal Tern, 
Sandwich Tern, and Black Skimmer. After build-
ing two island feld camps (Ike consumed one), 
sinking our boat ( just once) in rough water, con-
structing 256 skimmer and tern decoys, digging 
4,800 feet of predator fence into the ground, and 
spending 446 hours watching seabirds, we have 
some results!  We tested whether social facilita-
tion or predation risk were more important in 
seabird colony site selection on Isles Dernieres. 
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WILDLIFE 

Our test involved the decoys and electronic sea-
bird calls, which we played in an attempt to attract 
birds to eight sites on Trinity, the largest island in 
the chain with no nesting skimmers or terns. At 
half of the sites we erected fences to protect colo-
nizing birds. Ten we sat in blinds to watch the 
birds’ reactions. 

Although we saw terns and skimmers show 
interest in our decoys and the calls we broadcast-
ed, only one pair of Black Skimmers was induced 
to nest at any of our plots. Tis weak response 
meant we had no ability to test for diferences 
between fenced and unfenced colonies!  Luckily, 
we also conducted predator surveys on all four 
islands. We learned that the two islands that had 
no seabird colonies had an abundance of preda-
tors – countless raccoons and rats and even some 
coyotes. Interestingly, the two islands with abun-
dant nesting seabirds had no mammalian nest 
predators. 

An interesting side project also supported our 
hypothesis that predators rather than social issues 
were limiting establishment of seabird colonies. In 
2008, we found Least Terns nesting in a newly-re-
stored area of Trinity Island. Tese small seabirds 
do not nest in dense colonies but tend to spread 
out and remain fairly inconspicuous. In 2008, nest 
success for Least Terns was low - 20%. However, 
after Hurricanes Gustav and Ike swept over the 
island in fall 2008, Least Terns nested in greater 
numbers and with much higher nests success - 
53%! Our predator surveys suggest this enhanced 
nesting success was due to a reduction in the num-
ber of mammalian predators that managed to ride 
out the two hurricanes. Interestingly, although 
waterbird numbers declined by 36% after the 
storms (possibly due to adult mortality), the birds 
may be able to rebound more quickly than the 
predatory mammals, allowing at least a few years 
of improved nesting success. Unfortunately, the 
islands all lost elevation and area after the storms, 
and it will be important for future shorebird 
nesting to continue to restore these islands with 
dredged material.
Photo name: Rohwer seabird BLSK pair with decoys. 
jpeg 
Photo caption: 
Black skimmers, a Louisiana bird of concern, check-
out the skimmer decoys on Trinity Island. 

Using Global Posi-
tioning Systems to
Better Understand 
Wild Turkey Move-
ments 
Michael J. Chamberlain, Associate
Professor And Michael Byrne, Grad-
uate Research Assistant 

For decades, researchers studying wild turkeys 
have relied on radio-telemetry to reveal various as-
pects of turkey behavior, such as movements and 
habitat use. Historically, Very High Frequency 
(VHF) telemetry has been all that was available to 
researchers. Requiring feld staf to track individ-
ual birds during the day,  this method of telemetry 

is labor intensive and by default results in a mod-
est amount of locations on individual birds per the 
amount of efort and cost expended. 

Recently, we have cooperated with research-
ers from Texas A&M University and Sirtrack (a 
radio-telemetry company) to develop and test a 
global positioning system (GPS) unit that can be 
attached to wild turkeys similar to how the VHF 
transmitters are attached. Te initial testing was 
designed to determine whether the small GPS 
units could acquire locations under the dense for-
est canopy found throughout Louisiana’s forests. 
Likewise, the accuracy of the locations needed be 
evaluated to assess whether the GPS units were 
collecting exact enough data. To date, the results 
have been encouraging. 

Initial testing revealed that the average error 
associated with each location was within 20 me-
ters, which is considerably less than with VHF 
telemetry. In early March, 3 adult males were 
ftted with the new GPS units to evaluate their 
performance on the birds (Photo 1). To retrieve 
the data, the radio package had to be recovered, 
requiring that either the bird be recaptured or 
harvested during hunting season. One of the 
three birds ftted with a unit was harvested on the 
Sherburne Wildlife Management Area. Te data 
recorded from that particular bird in only a few 
weeks time, was amazing (Figure 2). Nearly 560 
locations were recorded, which is approximately 
three times what one would expect to record using 
VHF telemetry in an entire year. 

One of the most unique aspects of collecting 
data using GPS is the ability to detail daily move-
ments of individual birds. Te movements of the 
bird depicted in Photo 2 showed a clear daily pat-
tern, with the bird leaving the roost in the morn-
ing and returning to the same area to roost in the 
evening. However, one particular day the bird 
completely abandoned the area he’d been using 
and traveled nearly one mile to the north, crossing 
the Atchafalaya River levee and several waterways. 
A few days later, the bird was harvested in this 
same area. Without use of the GPS transmitters, 
his movement patterns would be very vague! 

Now that we know that GPS units can be 
used successfully on wild turkeys, we intend to be-
gin a large-scale research project during 2011 that 
will focus on evaluating movements of male tur-
keys. Specifcally, we want to focus on determin-
ing how males respond to disturbances associated 
with hunters during the spring hunting season. 
We look forward to working with the Louisiana 
Department of Wildlife and Fisheries and the 
National Wild Turkey Federation to answer ques-
tions about how males move during spring and 
how hunting afects their behavior.
Photo 1 Filename: Chamberlain Sherburne photo1 
Photo 1. Dr. Mike Chamberlain and Michael Byrne 
attach a Global Positioning System transmitter to a 
male wild turkey on Sherburne Wildlife Management 
Area, 2010. 
Photo 2 Filename: Chamberlain Sherburne photo2 
Photo 2. Locations and movement paths of an adult 
male wild turkey fitted with a Global Positioning Sys-
tem transmitter on Sherburne Wildlife Management 
Area, 2010. 
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White-tailed Deer 
Research Moves 
to North Louisiana 
John Henry Harrelson, Graduate
Research Assistant and Michael J. 
Chamberlain 

Associate Professor 

After the completion of a successful 2-year 
study in south Louisiana, the LSU Deer 
Telemetry Study moved to several study areas in 
north Louisiana owned by Plum Creek Company. 
Te south Louisiana study was focused on evalu-
ating survival and movements of deer in a herd 
managed under Quality Deer Management 
(QDM) guidelines. Tese guidelines include in-
tensive harvest of females (to reduce herd density) 
and restrictions on harvest of males to allow all 
males in the herd to age in the interest of harvest-
ing higher quality males. Much of Louisiana is not 
managed under the QDM framework, hence the 
need to study these same characteristics of deer 
populations in other areas. Tus, the telemetry 
study moved to a pine-dominated forest man-
aged for wood fber production, with a resident 
deer herd that was under no specifc manage-
ment regime. Tis particular scenario is typical of 
many situations throughout central and northern 
Louisiana. 

Te past two springs, graduate student John 
Henry Harrelson has captured, ear-tagged, and 
radio-collared 52 white-tailed deer (25 bucks, 27 
does) in Union Parish. Since radio-marking the 
deer, John Henry and his crew have been track-
ing the collared deer 3-5 times a week to quantify 
the area deer use on a seasonal basis and to better 
understand survival patterns throughout the year. 
Tus far, buck home ranges are noticeably larger 
than doe home ranges. Average annual home 
range size for bucks is 450 acres and 197 acres for 
does. During the south Louisiana study, results 
indicated considerably smaller home ranges for 
bucks (300 acres) and does (135 acres). 

Many factors can afect the survival of white-
tailed deer, but the most common mortality factor 
is harvest. To date, 7 bucks and 2 does have been 
harvested during hunting seasons, whereas 3 deer 
(2 bucks, 1 doe) died of natural causes (disease, 
predation). Te observed harvest equates to an 
approximate 28% harvest rate for bucks and 7% 
for does, much lower than the harvest rates ob-
served in the south Louisiana study for both sexes. 
Despite the fact that there are no restrictions on 
the quality of bucks that can be harvested, the 
overall harvest rate is quite low. Likewise, the 
harvest rate of does is very low and is likely inad-
equate to control herd density. 

Figure 1: Filename: Chamberlain deer fg1. 
jpeg
Caption: 
Graduate student John Henry Harrelson with a male 
white-tailed deer captured and radio-collared in 
Union Parish, Louisiana. 
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Bats, Bridges, and
Guano: the Real 
Poop on Stream
Impacts 
Bill Kelso, Professor 

Catherine Murphy is working with Drs. Mike 
Kaller and Bill Kelso to assess the efects of bat 
guano on stream communities downstream of 
bridge roosts on Fort Polk Army Base, Vernon 
Parish, Louisiana. Bat colonies produce large 
amounts of guano, which appears to elevate nitro-
gen levels in adjacent streams, but impacts from 
these nutrient inputs on aquatic ecosystem struc-
ture and function are unknown. At Fort Polk, two 
bridges constructed of concrete with narrow ex-
pansion joints along the underside serve as roost-
ing areas for fairly high densities of Mexican free-
tailed bats (Tadarida brasiliensis) and Rafnesque’s 
big-eared bats (Corynorhinus rafnesquii). Other 
colonial, insectivorous species known to inhabit 
the lowland deciduous forests of Louisiana’s coast-
al plain, such as big brown bats (Eptesicus fuscus), 
southeastern myotis (Myotis austroriparius), and 
evening bats (Nycticeius humeralis), may also use 
the bridges as roosts 

Tis study will examine the potential impacts 
of bat guano on water quality and aquatic commu-
nity structure in Whiskey Chitto Creek, a head-
water stream of the Calcasieu River in the West 
Gulf coastal plain. Paired seasonal samples (i.e., 
upstream and downstream of bridges) of fshes, 
macroinvertebrates, and periphyton will be col-
lected along with physical habitat and water qual-
ity measurements at each bat site for two years. 
Because the main impact involves nutrient addi-
tions, multiple indicator groups will provide infor-
mation about potential bottom-up efects on the 
aquatic food web, and water quality parameters 
will characterize ambient nutrient levels. Tese 
data will be compared with data collected below 
two control bridges (i.e., without bats) to deter-
mine whether downstream changes attributable to 
guano exceed natural variation within the system.

 Based on studies of bat guano in cave streams 
and similar investigations of impacts from feces of 
other mammals, one of three possible outcomes is 
expected: 1) nutrient enrichment from bat guano 
will degrade water quality and reduce biotic diver-
sity downstream via bottom-up food web efects; 
2) organic material from bat guano will provide
nutrients that will increase production of algae,
aquatic insects and other invertebrates, and some
species of fshes; or 3) nutrient inputs from bat
guano will not signifcantly difer from ambient
nutrient levels and impacts to aquatic communi-
ties will be negligible. In warmwater streams of
Louisiana’s coastal plain, nutrients are seldom
limited and we expect that these data will dem-
onstrate evidence of decreased biodiversity at bat
sites. If impacts are evident, the downstream ex-
tent of these impacts will be addressed in a subse-
quent study.
Photo Name: Kelso bat quano.jpeg 
Photo caption: Bat guano beneath expansion joints of 
bridge crossing the upper fork of Whiskey Chitto Creek 
in fall of 2008. 

An Integrated
Approach for
Providing Marine
Baitfish to Louisi-
ana Anglers 
Christopher Green, Assistant Profes-
sor 

Live baitfsh for saltwater angling in Louisiana 
is often a seasonally available commodity due to 
the reliance on wild-caught fsh. Of particular 
importance is the cocahoe minnow, Fundulus 
grandis, which is popular for redfsh, speckled 
trout, founder, and many other species. Cultured 
cocahoe minnows could help supplement the 
wild-caught baitfsh supply and could provide an 
additional source of revenue within Louisiana and 
the surrounding coastal region. Year-long avail-
ability of this species would be well received, and 
propagation of this marine baitfsh could provide 
coastal anglers in Louisiana with a consistent sup-
ply of highly valued live bait and increase overall 
angler satisfaction. 

Dr. Christopher Green’s Fish Physiology Lab 
at the Aquaculture Research Station is heading up 
research on a variety of topics on growing cocahoe 
minnows. Dr. Green’s team consists of Research 
Associate Craig Gothreaux, Master’s student 
Charles Brown, who is studying the embryogen-
esis of the cocahoe minnow, and Ph.D. student 
Josh Patterson, who is researching improve-
ments of brood stock and reproductive efciency. 
Extension professor Dr. Julie Anderson and 
Extension Associate Sunny Brogan are coordinat-
ing extension eforts in conjunction with research 
eforts. Integrating extension and applied research 
for this project will provide input and direction 
from stakeholders followed by research on practi-
cal production techniques. Te collaborative work 
will result ultimately in the transfer of applied 
research back to stakeholders. Tis new program 
will provide education, research, and extension 
activities that lead to the consistent production of 
cocahoe minnows by Louisiana baitfsh producers. 

Te development of an industry centered on 
the culture of marine baitfsh represents a promis-
ing new economic market within Louisiana and 
the surrounding coastal region. A 2004 survey 
showed that 47 % of Louisiana coastal anglers 
considered the seasonal availability of live bait to 
be a signifcant problem. Te survey also indicated 
that the cost of live bait was not an important is-
sue for anglers. Te majority of research in this 
feld has focused on traditional large-scale facili-
ties where infrastructure to produce bait would 
require a large capital investment. However, this 
project will use input from interested parties to 
direct research and technology transfer for both 
small and large operations. Demonstration of 
practical techniques such as pool spawning and 
grow-out phase production should make ma-
rine baitfsh available year round to anglers in 
Louisiana. 
Photo 1 file name: Greene cocahoe photo1.jpeg 
Photo 1 caption: Graduate students Charles Brown 
and Joshua Patterson. 
Photo 2 file name: Greene cocahoe photo 2..jpeg 
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Photo 2 caption: 
Male and female cocahoe minnows are easily distin-
guished. Males (bottom) are colorful with iridescent 
green, yellow, blue and red spots. Females (top) are a 
uniform drab grey-green color. 
Photo 3: Filename: Greene Cocahoe photo 3.jpeg 
Photo 3 caption: The lab investigates the use of tanks 
for high density culture of this popular marine bait fish. 
Photo 4: Filename: Greene Cocahoe photo 4.jpeg 
Photo 4 caption: Cocahoe eggs incubated out of 
water to synchronize hatching. 
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Developing tools
to improve man-
agement and
restoration: us-
ing plant tissue to
identify causes of
marsh loss 
Vanessa Tobias, Graduate Re-
search Assistant 

Louisiana is losing coastal marshes at an 
alarming rate, with some estimates of coastal land 
loss approaching 90 km2 per year. Marsh loss 
occurs for a variety of reasons, including subsid-
ence, sea level rise, and human activities that alter 
hydrology. Tese factors increase stress on marsh 
plants by increasing salinity, reducing nitrogen 
availability and/or increasing fooding. Stressed 
plants grow less than healthy plants, which ul-
timately leads to less stable and less resilient 
marshes. 

Coastal resource managers and restoration 
professionals implement strategies designed to 
combat marsh loss and increase marsh stability. 
However, the causes of marsh loss must frst be 
identifed, and currently there are no simple, inex-
pensive tests available that allow marsh managers 
to identify causes of reduced plant growth. In ag-
ricultural systems, farmers can submit samples of 
leaf tissue from their crops to agricultural exten-
sion ofces, where the tissue is analyzed using ICP 
and CHN analysis. Extension personnel compare 
the leaf tissue chemistry to standard values that 
indicate defciency or toxicity of particular ele-
ments, and they make recommendations to adjust 
fertilizer applications to improve crop yields. 

We applied the idea of using tissue analysis to 
identify causes of limited productivity to Spartina 
patens, which is the most common plant in 
Louisiana’s coastal marshes. In order to construct 
indicators or common stressors for S. patens, we 
conducted two experiments where we controlled 
the levels of nitrogen, salinity, and fooding that S. 
patens plants received. We compared the biomass 
of plants that received diferent treatments, and 
then harvested tissue samples from the plants that 
were tested by the LSU AgCenter’s Soil Testing 
and Plant Analysis lab to determine leaf chem-
istry. We used these concentrations to develop 
chemical signatures in the leaf tissue that can 
be used to diagnose nitrogen starvation, salinity 
stress, and fooding stress. We also conducted a 
feld experiment where we collected samples of 
S. patens from across the coast of Louisiana to 
determine whether the signatures we developed 
could be used under natural marsh conditions and 
whether there are seasonal changes in leaf tissue 
chemistry. 

Results from our experiments showed that 
the concentrations of elements in S. patens leaf 
tissue can be used to identify factors that limit 
marsh productivity. For example, sodium concen-
trations are higher in leaf tissue of S. patens plants 
that grow in more saline conditions, the ratio of 
carbon to nitrogen is higher in plants that grow 
where less nitrogen is available, and concentrations 
of manganese and calcium are lower in plants that 
grow in more fooded conditions. Some elemen-
tal concentrations change seasonally as nutrient 
demands change within the plants. Te efects of 
high salinity are most pronounced in leaf tissue 
during the spring and the efects of low nitrogen 
availability are most evident during the summer. 

Results of this research will allow marsh 
managers to analyze leaf tissue samples from their 
marshes and compare the resulting leaf chem-
istry to guidelines we are developing. Tis will 
give them information about how to improve 
productivity, much like the information given to 
farmers to improve yield in their crops. For ex-

ample, if analysis of a sample of S. patens revealed 
low sodium concentrations and a high carbon to 
nitrogen ratio, managers would know that low 
nitrogen availability rather than salinity would 
likely be limiting productivity. Lowering salinity 
alone would therefore not increase production, 
and management activities could focus on increas-
ing nitrogen availability. We also envision these 
tools being used to make maps of marshes that 
refect limiting factors to marsh plant growth at 
many spatial scales. Such maps would be useful on 
a small scale for managers to build management 
plans, and on a regional scale for policy makers to 
allocate funding to the most efective large-scale 
restoration projects.
Photo Name: Vanessa Marsh loss.jpeg 
Photo Caption: Kelsey Daroca and Vanessa Tobias 
collect a sample of marsh grass in an intermediate 
marsh near Lake Calcasieu, LA. 

Oyster Reefs:
Supporting Coast-
al Restoration 
and Habitat En-
hancement 
Megan La Peyre, Adjunct Profes-
sor, Austin Humphries, Graduate
Assistant, Steve Beck, Graduate
Assistant And Shea Miller, Research
Associate 

Te Nature Conservancy recently reported 
(http://www.nature.org/initiatives/marine/ 
shellfsh/) that oyster reefs are one of the most 
imperiled marine habitats on earth, with 85% of 
worldwide reefs lost. Remaining reefs are often in 
poor condition and many have become function-
ally extinct. However, oyster reefs are a common 
estuarine landscape feature in Louisiana that help 
fuel the coastal economy and provide numerous 
ecological services, such as protection of coastal 
shorelines and support of secondary production. 
Sea level rise, subsidence, levee construction, di-
rect removal, and mineral extraction all threaten 
the integrity and functional services provided by 
oyster reefs, or at a minimum, cause oyster reef ar-
eas to shift across the coast. Since 2001, researcher 
in my lab group have been working on projects 
examining the role of oyster reefs in supporting 
estuarine fsh and crustacean communities, as well 
as testing whether man-made oyster reefs can help 
combat shoreline erosion. 

In initial studies, we discovered that oyster 
reefs placed alongside eroding marsh edge can be 
efective in protecting against shoreline erosion 
in low energy environments, even withstanding a 
direct hit of a tropical storm. Tese oyster reefs, 
whether natural, created, or harvested, supported 
unique and abundant resident fsh and crusta-
ceans communities, although this support may be 
afected to some degree by the complexity, or three 
dimensional structure of the reef. For example, a 
recent experimental feld study found that the reef 
community changed as a reef became more struc-
turally complex. 

Most recently, several studies, including one 
funded by the Louisiana Department of Wildlife 

and Fisheries, have been initiated with the overall 
goal of increasing our understanding of the role 
that oysters, and the habitat they create, play in 
infuencing secondary production and community 
dynamics, and in protecting marsh in near-shore 
estuarine environments. Current on-going proj-
ects include documenting the rate of shoreline 
erosion in areas adjacent to bio-engineered oyster 
reefs, examining the development of reef com-
munities over time and examining more explicit 
questions related to the role of reef complexity 
in providing refuge for fsh (Austin Humphries, 
MS student), documenting the food web support 
provided by created, harvested and un-harvested 
reefs (Steve Beck, MS student), quantifying the 
variation in oyster recruitment, growth and mor-
tality along a salinity gradient (Ben Eberline, MS 
student), and examining how reef location and 
design may afect some of these services provided 
by oyster reefs.
Photo 1 
filename: LaPeyre Oyster Reefs Fig1 
Oyster reef being built with shucked oyster shell in 
Caillou Lake, Terrebonne Bay, Louisiana. 
Photo 2 
filename: Lapeyre Oyster Reefs Fig 2.JPG 
Austin Humphries (MS Student RNR) and Gary Decos-
sas (America’s Wetland Conservation Corps Member) 
remove a bull shark from a gill net surrounding one of 
the newly created oyster reefs. 

Restoring Degrad-
ed Brackish Marsh 
With Sediment En-
hancement Tech-
niques 
Megan La Peyre, Adjunct Professor
Bryan Gossman, MS graduate Bryan
Piazza, The Nature Conservancy of
Louisiana 

As sea level rise is becoming a reality, many 
coastal plain marshes are literally drowning as 
vertical accretion fails to keep up with changes in 
water levels. One new approach to assist coastal 
marshes in keeping their heads above water is to 
directly increase marsh elevation by adding a thin 
layer of dredged sediments to the deteriorating 
marsh or interior pond surface. Over the last 10 
years, this approach has been increasingly used to 
enhance degrading saline and brackish marshes in 
coastal Louisiana. 

In a recently completed study of six sites in 
the Mississippi Delta, sediment enhancement of 
both brackish marsh and degrading interior pond 
sites had positive immediate and long-lasting (8 
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years) impacts on physical soil properties and nu-
trients. Furthermore, marsh vegetation was found 
to increase over time in interior pond sites. Tese 
data suggest that sediment enhancement may 
prove to be a valuable approach for restoration of 
brackish marsh. 
Photo Marsh 1: 
Caption: 
A low-pressure hydraulic dredge is used to pipe a slur-
ry of dredged material over 1, 373 acres of degrading 
brackish marshes along the south edge of Little Lake, 
Lafourche Parish, Louisiana in 2006.  The sediment 
slurry consists of a high water to solids ratio (> 80% wa-
ter) piped over the marsh so that sediments sheet flow 
and settle across the marsh and pond surfaces (Photo 
credit:  National Marine Fisheries Service, 2006). 
Photo: Marsh 2:  Brackish marsh and interior pond sites 
along the south edge of Little Lake, Lafourche Parish, 
Louisiana, immediately after addition of a thin-layer of 
sediment from dredged material from nearby waters. 
This addition of a thin layer of sediment to deteriorat-
ing marsh and interior ponds has been suggested as a 
means to increase elevation and create soil condi-
tions conducive to increasing marsh productivity and 
resilience (Photo credit:  National Marine Fisheries 
Service, 2006). 
Photo: Marsh 3 La Peyre: 
Top:  Brackish marsh located near Bayou Dupont, 
Jefferson Parish, Louisiana after receiving a thin-layer 
of dredged sediments over its surface in order to 
restore elevation and increase marsh productivity 
and resilience. This enhancement occurred in 2000 
and targeted 160 acres of degrading marsh.  (Photo 
credit:  Quin Kinler, Natural Resources Conservation 
Service, US Department of Agriculture). 

Megan La Peyre 
Originally from Ottawa, Canada, Megan 

La Peyre began her career at LSU AgCenter 
as the Assistant Unit Leader –Fisheries 
with the USGS Louisiana Fish and Wildlife 
Cooperative Research Unit in 2001. Before 
joining the USGS and LSU AgCenter, 
Megan completed a B.A. degree in Biology 
and Political Science from Duke University 
in 1992, an M.A.degree in Marine Science 
from the  Virginia Institute of Marine 
Sciences, College of William and Mary in 
1995, and a Ph.D. from the Department of 
Oceanography at Louisiana State University. 
She also worked as a post-doctoral fel-
lowship at the USGS National Wetlands 
Research Center in Lafayette, LA. Along 
the way Megan also worked for the National 
Park Service’s southeast regional ofce in 
support of their resource management ac-
tivities. At RNR, La Peyre’s research has fo-
cused primarily on the fsh and invertebrate 
communities that use shallow coastal marsh 
habitats, including examining relationships 
among marsh habitats, oyster reefs and the 
use of these habitats by fsh and invertebrate 
communities. She maintains a coastal ecol-
ogy laboratory that includes undergraduate 
and graduate students who study communi-
ty and trophic ecology of oyster reef commu-
nities, and the community response of fsh to 
restoration activities. 
Photo filename: 
Megan.jpeg 

How Will Habitat 
Change in the
Atchafalaya River
Basin Affect Nutri-
ent Availability in
Coastal Waters? 
Amy Scaroni, Graduate Research
Assistant and J. Andy Nyman, Asso-
ciate Professor 

Photo 1 Caption:  Some of the baldcypress 
swamps in the Atchafalaya River Basin 

Photo 1 flename: Amy Scaroni Atchafalaya 1 
Te Atchafalaya River Basin is an excellent 

feld site for scientists who are interested in study-
ing both biogeochemical and successional process-
es in wetlands. Considered the largest deepwater 
swamp in North America, the Atchafalaya River 
is fed by the Red River and approximately 30% 
of the discharge of the Mississippi River. Formed 
as part of the larger Mississippi Delta system, the 
Atchafalaya deltaic lobe would be growing much 
faster if not for human intervention and hydro-
logic alteration. As the Mississippi River began to 
switch course and capture the Atchafalaya River, 
engineers built the Old River Control Structure 
to prevent the natural delta switching process. 
Te Atchafalaya Basin is now used to mitigate 
high fows; levees are set back from the river to in-
crease the size of the foodplain, and channels are 
dredged to prevent sedimentation. 

Te Atchafalaya River Basin (ARB) includes 
the Atchafalaya River and the surrounding food-
plain.  Te river itself has a high sediment load, 
and transports around 84 x 106 metric tons of 
sediment annually. While much of this sediment 
discharges into Atchafalaya Bay and contributes 
to delta formation, a portion is deposited on the 
foodplain within the ARB. Tis deposition with-
in the ARB leads to natural habitat change, and 
is transitioning the Basin from a lake-dominated 
ecosystem to a predominately bottomland hard-
wood forest ecosystem. 

What are the implications of this habitat 
shift? 
Photo 2 Filename: Amy Scaroni Atchafalaya 2 
Photo 2 caption: Sediment deposition within the ARB 
leads to natural habitat change, and is transitioning 
the Basin from a lake-dominated ecosystem to a pre-
dominately bottomland hardwood forest ecosystem. 
During the 1900’s, this process greatly reduced the 
area of lakes and increased the area of baldcypress 
swamps. During the 2000s, this process is expected to 
reduce the area of baldcypress swamps and increase 
the area of bottomland hardwoods. 

Te Atchafalaya River carries a high load 
of nutrients, but as water passes through the 
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Atchafalaya Basin there are numerous opportu-
nities for removal of these nutrients. Plants take 
up nutrients to fuel their growth and produc-
tivity. When water slows and spreads across the 
foodplain, sediments drop out of suspension and 
trap nutrients within accreting layers.  Chemical 
processes in the fooded soils, such as denitrifca-
tion, also aid in removal of nutrients. As habitats 
in the Basin change, so will the potential for nutri-
ent removal. We are investigating how changes in 
the Atchafalaya River Basin afect the export of 
nutrients to the Gulf of Mexico. An increase in 
nutrients will exacerbate the large hypoxic area in 
the Gulf of Mexico. A decrease in nutrients could 
help to reduce the extent of this Dead Zone. 

Tere are no data that can be used to compare 
the relative efects of natural succession and man-
agement activities within the Basin on nutrient 
discharge to the Gulf of Mexico. In order to build 
a model capable of predicting future trends in 
nutrient removal, accurate data must be collected 
from the Atchafalaya Basin itself. Current data 
collection is focused on answering the following 
research questions: 

What are the major sinks for nutrients in 
the Atchafalaya River Basin? 

How do rates of nutrient removal difer be-
tween the three diferent habitat types? 

How will nutrient cycling in the Atchafalaya 
River basin respond to habit change? 

Quantifying removal rates in the Basin will 
not only establish a baseline for nutrient removal 
in specifc habitats, but it will also allow us to 
model how removal rates will change in light of 
habitat change. Te ability to predict nutrient re-
moval, or lack thereof, will allow coastal managers 
to compare how diferent hydrologic management 
regimes will ultimately afect nutrient discharge 
into coastal waters. 
Photo 3: Amy Scaroni Atchafalaya 3 
Photo 3 caption: Andy Nyman (left, Associate 
Professor) and Amy Scaroni (right, Ph.D. Candidate) 
collecting a soil core from a baldcypress swamp. The 
sediment core will be used to measure nutrient accu-
mulation since the early 1960s. Similar cores were col-
lected from lake and bottomland hardwood areas. 

Julie Anderson 
Dr. Anderson is a new assistant professor in RNR specializing in crustacean fsheries and ma-

rine ecology. Her research interests include the various chemical signaling between marine organ-
isms and their environment. For example, at the University of Delaware, she studied how the settle-
ment of a juvenile invasive crab and conservation of the horseshoe crab were afected by alternative 
baits. She tries to combine feld-based research with labora-
tory analysis to understand how chemical signals are afect-
ing organisms. 

In Louisiana, Dr. Anderson is excited to put previous 
experiences to work to help the fsheries in the region with 
several collaborative projects.  Te frst will examine the 
creation of cost-efective and environmentally friendly bait 
for the blue crab commercial fshery. By using a  generic base 
and adding a blue crab attractant, the bait could be easy 
to handle, resist fouling, and reduce pressure on baitfsh. 
Ideally, an individual bait could be fshed multiple times in 
crab pots, require minimal refrigeration, and have a long 
shelf life. Tis project will utilize laboratory based research 
as well as feld research collaborating with local fshermen 
to fnd the best product for their use. Successful alternative 
bait could reduce overhead costs of buying and maintaining 
baitfsh for area fshermen. Future work could look for varia-
tion in bait recipes for use in other fsheries such as crawfsh. 

Additionally, other projects will look at the chemical cue ecology of our marine fshery species 
such as shrimp. Most invertebrates need certain chemical cues to signal that it is time to molt to the 
next life stage, migrate to a new area, avoid a predator, or even time to mate. By understanding these 
signals, Dr. Anderson hopes to understand why organisms pick certain habitats at diferent times 
in their lifecycle. Tese results could be useful in coastline restoration and conservation by know-
ing what cues are the most important to protect to promote sustainable populations of the fshery 
species. 

Chemical-cue research can be useful with invasive species as well.   Conservation managers can 
try to limit invasion of exotic species such as Asian carp by understanding what cues allow invasive 
species to thrive. Te research can be used to prevent their spread by modeling potential new habi-
tat where they are likely to invade. 

Photo filename: Julie Anderson.jpeg 
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