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ABBREVIATED SCHEDULE AND ACTIVITY LOCATIONS 
 
 
Friday, April 7 
 
3:00 – 4:15 Board Meeting:  Room 226 Gould Simpson 
 
5:00 – 6:30 Dinner honoring the Founding Members of ANAS 
 U of A Student Memorial Union, Rincon Room 
 
6:30 – 7:00 Krutch Garden tour, Libby Davidson, Director of U of A Arboretum 
 
7:00 Guest speaker: Rex Adams, LTRR Research Specialist, “History of Tree Ring 

Research” 
  
   
 
Saturday, April 8 
 
All section meetings on Saturday, April 8 will take place on the campus of the University of 
Arizona, Tucson 
 
7:00 - 8:30  Registration: Atrium, Harvill Building 
 
8:00 - 10:00  Paper Sessions (See Section Schedules) 
 
10:00 - 10:30  Coffee Break and Poster Session: Atrium, Harvill Building 
 
10:30 - 11:30  Paper Sessions (See Section Schedules) 
 
11:30 - 1:40  Luncheon, Annual Business Meeting: U of A Student Memorial Union 

Catalina Room 
 
1:45 - 3:00  Paper Sessions (See Section Schedules) 
 
3:00 - 3:30  Coffee Break: Atrium, Harvill Building 
 
3:30 - 5:00  Paper Sessions (See Section Schedules) 
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SUMMARY OF SECTION MEETINGS 

 
  
 Section  Session Time Room 
  
 Anthropology/  I   8:00 103  
 Psychology/ 
 Science Education 
  
 
 Biology*/ 
 Geology   I   8:00 105  
   
 
   
 Chemistry*  I   8:00 107  
           
   
 Conservation  I   8:20 111 
  
 
 Geography  I   8:00 140   
         
 
 Hydrology*  I   8:00 102  
 
    II   1:45 
     
 
 Poster Session*     10:00 Atrium 
 
 
 Room Available for practice     101  
                       
 
* Indicates a paper to be considered for the Best Student Paper Award or Best   
   Student Poster Award 
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ANTHROPOLOGY/PSYCHOLOGY/SCIENCE EDUCATION SECTION 
 
SESSION I  8:00 
 
ROOM: 103 
 
Chairperson: Melinda Davis 
 
 
8:00 – 8:15 SEXUAL RISK BEHAVIOR AMONG KENYAN UNIVERSITY 
 STUDENTS 
 
Mary Adam (University of Arizona, Tucson, AZ) and Mike Mutungi (I Choose Life Africa) 
 

University students aged 20-24 account for 60% of all new HIV infections in sub-
Saharan Africa. In recognition of this fact, the Commission of Higher Education and ICL-
Africa agreed to initiate and implement intervention activities at Kenyan Universities. In 
February 2005, “I Choose Life-Africa” conducted a baseline survey at MOI University in 
Nairobi, Kenya to evaluate student knowledge about HIV and AIDS, using both quantitative 
(self-administered questionnaire) and qualitative (focus group discussions) approaches. 
Questionnaires were collected from a representative sample of 1917 university students. 
Survey questions focused on student’s sexual behavior, perceptions on abstinence, the role of 
alcohol in students’ sexual behavior, and perceptions toward HIV testing. Information 
gathered from the survey was analyzed using SPSS, while focus group discussion data were 
evaluated manually. Results were then used to develop recommendations for HIV and AIDS 
interventions at Kenyan Universities. Survey results identified that peer pressure is an 
important factor in students’ behavior and that even though over half of the students had 
received some training on HIV and AIDS, a significant knowledge gap still exists. A 
comprehensive training program needs to be developed and made available at the University 
to present educational topics dealing with issues ranging from HIV transmission prevention, 
care and support, ARV use and effective condom use. The approaches used to train the 
students need to be varied and interactive to capture and retain the student’s interest. 

 
8:15 – 8:30 SONS OR DAUGHTERS: A CROSS-CULTURAL STUDY OF 
 SEX-RATIO BIASING AND DIFFERENTIAL PARENTAL 
 INVESTMENT 
 
Cordelia B. Guggenheim, Melinda F. Davis, and Aurelio José Figueredo (University of 
Arizona, Tucson, AZ) 
 

Survivorship of children is unsurprisingly dependent on numerous variables, not least 
of which is the role that preferential treatment plays in biasing the birth and survival of sons 
and daughters across cultures. The purpose of this study is to provide a novel approach to 
understanding disparities in child survivorship by examining whether mothers cross-
culturally may be invoking an evolutionary strategy in their pre- and post-birth behaviors 
toward their lastborn children. As such, this study draws upon an evolutionary biological 
approach by examining a theory referred to as the “Trivers-Willard hypothesis” concerning 
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condition-dependent sex allocation and differential parental investment. Nationally 
representative household survey data, collected by the Demographic and Health Surveys 
program across thirty-five countries, were used to test biological, resource-oriented, and 
behavioral aspects affecting maternal condition, sex allocation, and differential parental 
investment in humans (N = 128,039 woman-child pairs). A sequence of hierarchical 
regressions was used to examine the effects of maternal socioeconomic resources, maternal 
biological condition, and prenatal care and health-seeking for the lastborn child. Results 
indicate small, yet stable, cross-regional differences and demonstrate how humans 
differentially produce and enhance the survival of their male and female offspring based on 
an evolutionary principle concerning reproductive success, These analyses inform public 
health interventions by identifying cross-cultural indicators and patterns of differential 
parental investment. 

 
 

8:30 – 8:45 STUDY OF REVISED PHYSICS LABORATORY CURRICULA 
 
James Little (University of Arizona, Tucson, AZ) 
 
The introductory physics labs at the University of Arizona have been revised to be 
administered almost entirely through Socratic dialogue. The goal for this project is to 
improve undergraduate education and preservice teacher preparation. However, a number of 
obstacles have been discovered which complicate the realization of this goal. In this talk, I 
will present data concerning persistent and potentially harmful (or beneficial) differences in 
teaching styles among a sample of physics graduate teaching assistants, and the success of 
efforts that have been made to standardize the conditions in their classrooms. 

 
8:45 – 9:00 DIFFERENTIAL PARENTAL INVESTMENT IN TUCSON 
 BABIES 
 
Melinda F. Davis, Aurelio José Figueredo, Ann Wright, and Catherine Locke (University of 
Arizona, Tucson, AZ) 

 
The Trivers-Willard model (1973) predicts differential parental investment in 

offspring by sex and resources; wealthier mothers should invest more in males, while poorer 
mothers should invest more in females. We tested the Trivers-Willard hypothesis in a sample 
of Tucson mothers of 6- month old children using hierarchical linear modeling.  Independent 
variables were baby's age, baby's sex, mother's age, mother's pre-pregnant body size, male 
paternal commitment, a dichotomous income variable representing the "poverty" threshold, 
per capita household income, and the five interaction terms of baby's sex by mother's age, 
mother's pre-pregnant body size, male paternal commitment, poverty, and per capita 
household income. We included two dependent variables sequentially in the regression 
equations: 1) baby's weight at six months and 2) mother's differential preference in ideal 
baby size for boys versus girls. Poverty was a significant predictor of the mother's differential 
preference in ideal body size by sex: poorer mothers were more likely to prefer larger baby 
girls than baby boys. The interaction term for mother's age by baby's sex was also significant: 
older mothers of males were more likely to prefer larger baby boys than baby girls. These 
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results provide further evidence for the applicability of the Trivers-Willard model to human 
reproductive strategy. 
 
 
9:00 – 9:15 THE EFFECT OF DEPRESSION ON EXERCISE 
 
Beth Kirsner (University of Arizona, Tucson, AZ)  
 
Exercise effectively alleviates mild to moderate depression. Although anecdotal evidence 
suggests that most people exercise less while depressed, no empirical research has quantified 
this effect. The present study measured quantitative changes in time engaged in exercise 
relative to measures of depressed mood.  Twenty of 27 participants reported a reduction in 
the number of minutes of exercise they performed when depressed, with an average reduction 
of 66% of the number of minutes of exercise reported during baseline (non-depressed). The 
remaining participants reported increases in the number of minutes of exercise performed 
when depressed. Five reported small increases, while two reported increases of more than 
120 minutes per week.  A scale was created to measure the extent to which symptoms of 
depression function as barriers to exercise (Depressive Symptoms as Barriers to Exercise). 
Higher scores on this scale were associated with fewer minutes per week of exercise when 
depressed.  These findings support the hypothesis that the majority of individuals do not 
maintain their prior level of exercise when they become depressed. This suggests that it is 
important to give specific attention to those barriers to exercise created by the symptoms of 
depression themselves, when we try to encourage exercise in depressed individuals. 
 
 
9:15 – 9:30 EXERCISE GOALS VERSUS ACTIVITY GOALS IN PEOPLE 
 WITH CHRONIC OBSTRUCTIVE PULMONARY DISEASE:  A 
 MISSING LINK? 
 
Amy H. T. Davis (University of Arizona, Tucson, AZ) 
 

Exercise interventions are beneficial to people with COPD.  However, long-term 
adherence to exercise is poor.  Therefore, it is important to investigate components of 
exercise motivation to promote adherence.  This descriptive study examined one component 
of exercise motivation, cognized goals.  Fourteen subjects were interviewed about their 
activity goals and their exercise goals.  Data was quantified using content analysis.  Findings 
suggest that subjects have low exercise goals and there is a missing link between subjects’ 
activity and exercise goals.  This finding is has particular clinical significance since clinicians 
could assist patients to identify goals to promote their success with their activity and 
adherence to regular exercise.   
 
 
 
 
 
 



 
 

7 

9:30 – 9:45 *BAYESIAN ANALYSES OF CHIROPRACTIC 
 MANAGEMENT OF MILD SCOLIOSIS 
 
J. Michael  Menke (University of Arizona, Tucson, AZ), Gregory Plaugher, Christina A. 
Carrari, Roger R. Coleman (Life Chiropractic College West, Hayward, CA), Luca 
Vannetiello, (private practice, Nola, Italy), and Trent R. Bachman, (private practice, 
Fremont, CA) 
 

A Bayesian analysis was performed on data previously collected on a single 
cohort of 41 children with mild scoliosis. Analyses using standard frequentist methods 
revealed non-significant changes in scoliotic curves during a one-year course of observation 
and care. To check for possible Type II errors masked by previous analysis by a significant 
pre and post “t” statistic of scoliosis curves, the new analysis checked for changes of curve as 
predicted by extent of curve at the beginning of the study, type and number of treatments, 
and a new measure of curve compression, for at least 1°, 3°, and 5° of change. Two main 
findings resulted from the Bayesian analysis. Ratio of scoliosis improvers to progressors was 
at least 2:1 for minimum changes of 1°, 3°, and 5°. Knowledge of curve compression 
increased posterior probability of successful outcome by 39% when compared to naïve 
priors. General linear models estimated scoliosis curve features and bone age accounted for 
49% of the Cobb angle change. Specifically, Dose response of chiropractic treatment, 
duration, and rate was not associated with outcome. While chiropractors did not differ overall 
in average change, one clinician experienced a greater rate of improvement at the highest 
change level of change (5°) among his patients. A separate reliability analysis showed high 
intra-rater agreement for an expert film marker. Results: Intra-class correlation for intra-
examiner stability was 0.73 for the Cobb method; reliability between re-examiner and 
previous examiner was 0.59 for pre- and 0.69 for post-treatment Cobb angles, and reliability 
increased with vertebrae selection. 
 
 
10:00 - 10:30 COFFEE BREAK 
 
 
10:30 – 10:45 EXPLORING STUDENT THINKING WHEN CLASSIFYING 
 CHEMICAL SUBSTANCES BASED ON PARTICULATE 
 REPRESENTATIONS OF MATTER 
 
Marilyne Stains, (University of Arizona, Tucson, AZ) and Vicente Talanquer, (University of 
Arizona, Tucson, AZ) 
 
We applied a mixed method research design to investigate the patterns of reasoning used by 
undergraduate and graduate students to classify chemical substances as elements, 
compounds, or mixtures based on their microscopic (particulate) representations. We were 
specifically interested in the identification of the representational features that students use to 
build a classification system, and in the characterization of the thinking processes that they 
follow to group substances in different classes. Understanding student thinking in this area is 
crucial since classification is one of the central aims and means of chemistry and since a 
large percentage of school chemistry problems rely on the application of appropriate 
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classification schemes. Students in our study used structural and chemical composition 
features to classify chemical substances into elements, compound, and mixtures. However, 
for many of them the particulate representation of these systems triggered a classification 
scheme in which structural features were more relevant than characteristics associated to 
chemical composition. Many of the students’ classification errors resulted from their failure 
to identify or differentiate relevant features. Novice learners also misapplied and over 
generalized fundamental chemistry principles. 
 
10:45 – 11:00 HOHOKAM BURIAL PRACTICES AT THE MOROCCO RUIN 
 AND OBSERVATIONS ON REGIONAL BURIAL PATTERNS 
 
Douglas R. Mitchell and Ron Ryden (SWCA Environmental Consultants, Phoenix, AZ) 
 
Recent excavations were conducted with the Hohokam village known as the Morroco Ruin in 
the western part of the Phoenix metropolitan area.  Although much of the site has been 
destroyed by agricultural activities, a Classic period cemetery was discovered and excavated.  
The pottery styles – Casa Grande Red-on-buff, Gila Red ware – suggest an early Classic use 
of the site, around A.D. 1150 to 1200.   Burial features included inhumations, secondary 
cremations, and possible primary cremations.  The features are described and comparisons 
are made to similar burial features in the Gila Bend area and central Phoenix (particularly the 
village of Pueblo Grande).  The burial technique that includes elongated pits possibly 
representing primary cremations, along with specific types of side notched projectile points, 
may be evidence for a regional cultural style or possibly an ethnic group.  
 
 
11:00 – 11:15   *VARIATION IN FIRE-CONDUCIVE CLIMATE OVER THE 
 LAST 1400 YEARS 
 
Christopher I. Roos (University of Arizona, Tucson, AZ) 
 
 Investigation of fire-climate relationships in Southwestern Ponderosa Pine forests 
indicate that large, regionally synchronous fires occur during dry years that follow two or 
more wet years. Using a split calibration-verification scheme for the period of greatest 
sample depth (AD 1700-1899) for 17 fire scar records in Arizona, a canonical regression 
using fire history data and lagged precipitation data from a 1400 year tree ring reconstruction 
from northern Arizona explains ca. 25% of the variance in fire variability over this period. 
Over the period AD 1600-1900, peak fire-climate conditions occurred 16 times every 100 
years. This is consistent with mean fire return intervals between 5-7 years. In contrast, 
between AD 1300-1600, peak fire conditions occur fewer than 10 times every 100 years. 
During the Medieval Climate Anomaly (AD 900-1300), peak fire-climate frequency returns 
to ca. 17 per 100 years. A slightly longer return interval (13.5 peaks per 100 years) is 
indicated for the period AD 600-900. Comparison of this long-term reconstruction with the 
cultural history for the Silver Creek region of east-central Arizona indicate that during the 
Pithouse Period (prior to AD 1000) and peak of Pueblo occupation (AD 1000-1300) burn-
plot agriculture or wild-plant management must have occurred more frequently than every 5-
7 years to be distinguishable from climatic induced variability. The hypothesized arrival of 
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Western Apache people, ca. AD 1600, ethnographically known to have used fire to manage 
plant communities and for hunting should be readily identifiable. 
 
11:15 – 11:30 *ARCHAEOLOGICAL PALYNOLOGY AND THE STUDY  OF 
 AGRICULTURAL CHANGE IN THE SPANISH COLONIAL 
 PERIOD IN THE SOUTHWEST 
 
Nicole M. Arendt, (University of Arizona, Tucson, AZ) 

 
Archaeological palynology has a great potential for informing on the colonial period 

in the Southwest.  It can provide information on the environmental and agricultural impacts 
of colonialism.  The identification of Cerealia-type (Old World domesticates, such as wheat 
and barley) pollen, and particularly its distinction from Zea mays and wild grasses is 
important for the study of the introduction of these cultigens and agricultural change in this 
period.  Although studies have been done on this topic in the past, these have focused on the 
Old World.  Here, reference samples of both a native variety of corn and several varieties of 
wheat that are grown in the Southwest have been obtained from Native Seeds/SEARCH and 
will be studied.  These will be compared to data from Spanish colonial period archaeological 
sites in Arizona and New Mexico. 
 
 
   
11:30 – 1:40  LUNCHEON, ANNUAL BUSINESS MEETEING 

  STUDENT MEMORIAL UNION, CATALINA ROOM  



 
 

10 

BIOLOGY/GEOLOGY SECTION 
 
SESSION I 8:00 

ROOM: 105   

Chairperson: Ingrid Novodvorsky  

 
 
8:00-8:20   *THE EFFECT OF PARP INHIBITION ON RAGE 
 EXPRESSION IN ENDOTHELIAL CELLS EXPOSED TO 
 ANGIOTENSIN II & GLYCATED BSA 
 
Robyn M Berent and Carleton ‘Buck’ Jones (Midwestern University, Glendale, AZ) 
 
 Diabetic complications arise from glycated proteins and their interactions with the receptor 
for advanced glycation end-products (RAGE).  RAGE is dependent upon the transcription factor 
nuclear factor kappa-B (NF� B), and NF� B is activated by oxidants such as the reactive oxygen 
species (ROS) created from angiotensin II (ANG II) and advanced glycation end-products (AGEs).  
Additionally, the nuclear enzyme poly-(ADP-ribose) polymerase (PARP) is activated by oxidant-
induced cellular stress and is necessary for NF� B-dependent transcription.  This study examines the 
effect of ANG II, glycated bovine serum albumin (AGE-BSA), and the combination of  ANG II and 
AGE-BSA on RAGE expression in human umbilical vein endothelial cells (HUVECs), and whether 
PARP inhibition, using 3-aminobenzamide, attenuates RAGE expression in human umbilical vein 
endothelial cells. 
 
8:20-8:40   *BIOLOGICAL CARBON DIOXIDE SEQUESTRATION 
 USING A RECENTLY ISOLATED MICROALGAL STRAIN 
 
Michael Bellefeuille, Qiang Hu and Milton Sommerfeld (Arizona State University, Tempe, 
Arizona) 

 
Carbon dioxide (CO2) levels in the Earth’s atmosphere are increasing primarily due to the 
combustion of fossil fuels for energy production.  A major point source of  CO2 emissions is 
industrial flue gas from coal burning power plants.  Photosynthesis is a natural mechanism 
that sequesters CO2 from our atmosphere. Microalgae fix CO2 through photosynthesis at a 
rate higher than land plants; therefore the prospect of using algae for biological CO2 
sequestration of industrial flue gas is plausible.  Identification and isolation of high CO2 
tolerant strains of microalgae is essential for microalgal-based biological CO2 sequestration.  
A newly isolated microalgal species was evaluated for its potential for biological CO2 
sequestration.  The isolated species thrives at CO2 concentrations in the range of 5% to 20% 
CO2 with a growth rate of 2.8 x 105 cells ml-1 h-1 and tolerates elevated temperatures up to 
40°C.  [Research supported by: U.S. Environmental Protection Agency and Arizona 
Department of Environmental Quality] 
 
 



 
 

11 

8:40-9:00   *BIOLOGICAL NITRATE REMOVAL FROM 
 CONTAMINATED AGRICULTURE RUNOFF WATER IN AN 
 OUTDOOR PHOTOBIOREACTOR BY THE MICROALGA 
 SCENEDESMUS SP.  
 
Michael Bellefeuille, Qiang Hu and Milton Sommerfeld (Arizona State University, Tempe, 
AZ) 
 
 An outdoor tubular photobioreactor was constructed to test the ability of a microalga, 
Scenedesmus sp., to reduce nitrate-nitrogen (NO3

--N) from nutrient contaminated surface-
runoff water under natural climate conditions in the Phoenix Metropolitan area.  
Scenedesmus sp. demonstrated an optimal nitrate removal rate of  2.0 mg NO3

--N L-1 h-1.  
The lowest nitrate reduction rate observed was 0.75 mg NO3

--N L-1 h-1.  Scenedesmus sp. was 
capable of nitrate assimilation under natural conditions in the Phoenix Metropolitan area 
when grown under optimized conditions in a photobioreactor.  Previous results and 
interpretations from laboratory studies on nitrate reduction using Scenedesmus sp. was used 
to determine the optimal conditions for nitrate reduction.  Optimal conditions included the 
addition of phosphorous (1-3 mg L-1) for low-phosphorous containing water sources, an 
aeration mixture of at least 1% carbon dioxide, and a culture temperature below 35°C.  
[Research supported by: U.S. Environmental Protection Agency and Arizona Department of 
Environmental Quality] 
 
 
9:00-9:20 THE "GILBERT MAMMOTH" AND ASSOCIATED FAUNA 
 
Robert D. McCord (Mesa Southwest Museum, Mesa, AZ) and Gavin McCullough (Mesa 
Southwest Museum, Mesa, AZ) 
 
In July 2005 construction workers in Gilbert, Arizona recovered the atlas of a mammoth 
(Mammuthus) approximately 2 meters below surface level during construction of a retention 
basin. Subsequent investigation by palentologists from the Mesa Southwest Museum located 
two partial Mammuthus tusks approximately 100 meters apart. Both tusks were discovered in 
a very poorly sorted layer above well-sorted sand that is interpreted as a lag deposit. 
Excavation of the tusks resulted in their recovery as well as the discovery of several other 
fauna elements. These include a llama, cf. Hemiauchenia, the horse Equus, the pronghorn 
Stockoceros, and a tortoise close to Gopherus flavomarginatus. Fossils from the Gilbert 
excavation are fragmentary, and preparation is ongoing. 
 
 
9:20-9:40  A GREATLY EXPANDED FOSSIL RECORD OF ‘NIGHT 
 LIZARDS’ (SQUAMATA: CF. XANTUSIIDAE) FROM THE 
 LATE CRETACEOUS OF UTAH 
 
Randall L. Nydam (Midwestern University, Glendale, AZ) 
 
Contogenys sloani is a ?Xantusiid lizard originally described from the Late Cretaceous 
and/or Early Paleocene (~66-64 mya) Bug Creek Anthill locality of Montana.  This taxon is 
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unique in that it has numerous columnar teeth with a distinct apical groove, a large lateral 
expansion of the posterior dentary, and a well-developed coronoid lappet of the dentary.  An 
investigation into the Late Cretaceous sediments within the Grand Staircase-Escalante 
National Monument has resulted in the recovery of several lizards specimens closely related 
to C. sloani.  These specimens range in age from approximately 90-75 mya.  All of the 
specimens are jaws that are morphologically similar to C. sloani in having teeth with apical 
grooves and widely expanded lateral margins of the posterior dentary.  Unlike C. sloani, 
these new taxa are distinct in other aspects of tooth morphology (e.g., robustness, apical 
striae) and jaw structure.  It is now apparent that C. sloani is one of the youngest members of 
a long lineage of lizards from the Late Cretaceous of the Western Interior.  Additional taxa 
from the Paleocene and Eocene indicate that unlike many lizards from the Cretaceous, this 
group survived the terminal Cretaceous extinction event. 
 
 
10:00 – 10:30 COFFEE BREAK   
 
 
11:30 – 1:40 LUNCHEON AND ANNUAL BUSINESS MEETING: 

 STUDENT  MEMORIAL UNION, CATALINA ROOM   
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CHEMISTRY SECTION 
 

 
SESSION I 8:00 

ROOM: 107  

Chairperson: Timothy Vail 

8:00 – 8:15 *HIGH-VACUUM TEMPERATURE-PROGRAMMED 
 DESORPTION STUDIES OF FINE PARTICULATE MATTER 
 FROM WOOD SMOKE 
 
Lindsay Zack, Christine Brindley, Matthew Quarterman, and Marin Robinson (Northern 
Arizona University, Flagstaff, AZ)  
 
 Fine particulate matter (PM) in wood smoke will be collected during open-air burns 
of ponderosa pine wood and pine needles.  The semi-volatile organic compounds adsorbed 
onto these particles will be analyzed using temperature-programmed desorption in a high-
vacuum chamber.  Briefly, PM will be collected during a burn on a Teflon filter using a Met 
One PM-2.5 monitor (SuperSASS).  The particles will be transferred from the Teflon filter to 
a pretreated aluminum substrate.  The substrate will be loaded into a stainless-steel chamber 
and cooled to 150 K through resistive heating and thermal contact with liquid nitrogen.  After 
cooling, the chamber will be pumped down to approximately 10-6 Torr.  (Cooling will 
precede pumping to prevent premature desorption of the semi-volatiles.) Once the desired 
pressure is reached, the substrate will be slowly annealed (<1 K/min), allowing the semi-
volatiles to desorb.  The desorbing gases will be analyzed with a residual gas analyzer.  If 
successful, this technique may offer a new way to analyze the chemical composition of 
atmospheric particulate 
.  
8:15 – 8:30 *CHARACTERIZATION OF ORGANIC CONTAMINANT 
 EXTRACTION FROM AQUEOUS SAMPLES 

 
Jessica S. Creamer, Shannon Mitchell, and Jani C. Ingram (Northern Arizona University, 
Flagstaff, Arizona) 
 
 The environmental impact of the use of reclaimed water to make snow on the San 
Francisco Peaks currently lacks scientific information to thoroughly understand how the 
reclaim snow will affect the native plants and animals of this area.  The overall goal of this 
study is to collect baseline organic chemical data on the water present in the environment of 
the Peaks prior to reclaim snow making.  Additionally, organic characterization of the 
effluent from the waste treatment plant providing the reclaimed water will be performed. 
Both sets of data are critical to gaining insight into how the reclaim snow making affects the 
chemical composition of the ecosystem.  Some preliminary work was accomplished during 
summer 2005; this work provided a means to begin networking with a number of interested 
parties in the Flagstaff and Coconino County areas as well as initiating development of 
sampling and characterization protocols for water chemistry studies.  The focus of this 
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presentation is to discuss the efficiency of extraction techniques to maximize the collection 
of target organic compounds from natural and reclaimed water. 
 
8:30 – 8:45  *INTRINSICALLY DISORDERED PROTEINS – ARE THEY 
 TRULY DISORDERED IN THE CELL? 

 
 Trenton Baker and Matthew Gage (Northern Arizona University, Flagstaff, AZ) 
 
      Intrinsically disordered proteins (IDPs) are thought to lack distinct secondary and 
tertiary structure and yet they still manage to perform essential functions inside the cell.  If 
this is true, then they represent a unique set of proteins that defy the long held structure-
function paradigm.  Many of these proteins have been shown to have sections of secondary 
structure when bound to their substrate (this structure is thought to be induced by the 
substrate).  To date, no one has been able to demonstrate that these IDPs are disordered in 
vivo.  We intend to address this question by inserting the binding motif for the fluorescent 
probe Lumio™ into regions of induced structure in the IDP p27 (structured regions found in 
complex with CDK2 and Cyclin A).  Lumio™ binds to a four cysteine motif, so if the current 
hypothesis is correct, when the protein is in its disordered state (absence of substrate), the 
cysteines will not be in close enough proximity to each other and the probe will not bind and 
fluoresce.  In the presence of the protein’s expressed substrate the cysteines should be in 
close enough proximity to bind the probe and cause fluorescence.  We intend to first 
demonstrate this in vitro and then to make similar measurements in the cell. 
 
8:45 – 9:00 *GC/MS AND ATR-FTIR ANALYSES OF FINE 
 PARTICULATE MATTER IN SMOKE FROM PRESCRIBED 
 FIRE 
 
Christine Brindley, Lindsay Zack, Matthew Quarterman, and Marin Robinson (Northern 
Arizona University, Flagstaff, AZ) 
 

Prescribed fire is a method for reducing the risk of catastrophic wildfires at 
forest/urban interfaces by intentionally setting low-intensity burns that remove built-up fuels 
from forest floors.  However, these burns are also the sources of large plumes of smoke that 
can impact nearby communities.  Wood smoke has been shown to contain over 350 organic 
compounds, including polycyclic aromatic hydrocarbons (PAHs), many of which are toxic 
and/or carcinogenic.  The fine particulate matter (PM) in the smoke is easily respirable and 
small enough to reach the lungs, posing a risk to human health.  In our work, we will collect 
PM at both authentic prescribed fires and “mock” burns using two instruments: a MetOne 
SuperSASS and a MOUDI.  The SuperSASS will collect PM-2.5 (≤2.5 µm in diameter) on 
Teflon and quartz fiber filters; the MOUDI will collect size-specific particles on Teflon 
filters.  The Teflon filters from both instruments will be analyzed using attenuated total 
reflectance-Fourier transform infrared (ATR-FTIR) spectroscopy.  The quartz filters will be 
extracted, concentrated, and analyzed using gas chromatography/mass spectrometry 
(GC/MS).  Because of the potential toxicity of PAHs, these compounds will be targeted. 
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9:00 – 9:15 *DETERMINING DNA-DRUG INTERACTIONS OF c-MYC 
 PROMOTER REGIONS AND TMPyP4 USING ISOTHERMAL 
 TITRATION CALORIMETRY 
 
Amy J. Hollingsworth, Robert Buscaglia, Matthew W. Fryer, and Edwin A. Lewis 
(Northern Arizona University, Flagstaff, AZ) 
 

The c-MYC oncogene promotes the production of telomerase, an enzyme responsible 
for telomere lengthening, when activated.  The over expression of c-MYC in cancer cells 
keeps the telomere region from shortening, therefore, creating “immortal” cells.  Ways of 
down-regulating c-MYC oncogenes are being studied due to their ability to form G-
quadruplex DNA.  Different oligos of the c-MYC promoter are studied with a novel 
chemotherapeutic agent, TMPyP4.  This model compound has been shown to bind to G-
quadruplex DNA with high affinity.  The G-quadruplex is an innovative bio-target for cancer 
treatment because they have only been found in oncogenes and other disease related genes 
thus far.  The method used to study the DNA-drug interaction was isothermal titration 
calorimetry (ITC).  The heat produced is plotted on a thermogram and the stoichiometric 
ratio, the change in enthalpy, and the affinity constant are determined.  These parameters can 
be used to determine the change in free energy and the change in entropy.  Upon dissecting 
the free energy, a thermodynamic profile is found for the formation of the G-
quadruplex/TMPyP4 complexes.  There are three possible binding modes related to the G-
quadruplex:  intercalation, groove binding, or electrostatic interactions.  A comparison was 
made between multiple oligos to determine the effects of structural differences.  
 
9:15 – 9:30 *ATMOSPHERIC FATE AND TRANSPORT OF AIR PARCELS 
 ORIGINATING IN THE COCONINO NATIONAL FOREST 
 DURING THE PRESCRIBED FIRE SEASON  
 
Matthew  Quarterman, Christine Brindley, Lindsay Zack, and Marin Robinson (Northern 
Arizona University, Flagstaff, AZ)  
 
 Prescribed fire is the method of choice for reducing heavy fuel loads and thereby 
decreasing the risk of catastrophic fire in the Coconino National Forest (CNF), the largest 
free-standing contiguous Ponderosa pine forest in North America. However, the smoke 
generated during a prescribed fire can impact human health, degrade air quality, and reduce 
visibility.  The impacts on visibility are of particular concern because of the close proximity 
of the CNF to the Grand Canyon, a Class I airshed as designated by the Environmental 
Protection Agency.  In this work, we use the NOAA HYbrid Single Lagrangian Trajectory 
(HYSPLIT) interface to calculate back trajectories of air parcels (500 m above ground) 
during the Fall (September-November) and Spring (March-May) prescribed fire seasons of 
the CNF (2002 through 2005).  The trajectories will be used to determine if prescribed fires 
of the CNF can impact air quality in the Grand Canyon 
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9:30 – 9:45 *THE FUNCTIONALIZATION AND APPLICATION OF  
 FLUORESCENT PARAMAGNETIC NANOPARTICLES IN A 
 RAPID ASSAY FOR A FOOD PATHOGEN  

 
Shannon C. Hyslop and Timothy L. Vail (Northern Arizona University, Flagstaff, AZ) 
             
 Paramagnetic nanoparticles for pathogen detection are gaining recognition as highly 
sensitive, chemically stable methods that can be applied in a variety of formats. The goal of 
this research is to develop and test a rapid fluorescent paramagnetic assay for detection of the 
bacterial food pathogen Listeria monocytogenes. Thus far, we have demonstrated that Fe3O4 
particles < 25 nm in diameter can be coated with silica via Stöber precipitation using 
tetraethylorthosilicate (TEOS), and joined with different types of fluorophores, including 
fluorescein isothiocyante (FITC), or quantum dots. In order to create a stable probe-reporter 
pair, avidin-biotin coupling has been used for join the antibodies to the fluorescent 
paramagnetic nanoparticles. Preliminary data in the development of a rapid lateral flow assay 
system will be presented. 
 
  
9:45 – 10:00 *URANIUM CONCENTRATION OF WATER AND SEDIMENT 
 SAMPLES FROM THE SOUTHWESTERN AREA OF THE 
 NAVAJO RESERVATION 
 
Samuel Salinas and Jani C. Ingram (Northern Arizona University, Flagstaff, Arizona)  
 

From 1940 to 1970, the United States government mined uranium ore on the Navajo 
reservation. The mining in this area coincides with the increasing mortality rate of various 
cancers among indigenous tribes. In contrast, the morality rate has decreased for non-
indigenous populations. Research presented here, bridges the gap between the environmental 
exposure of uranium in water and soil samples due to heavy mining. Some uranium species 
are suspected of promoting cancer and are related to health problems. The environmental 
exposures on Navajo Land include: unregulated water sources that are used for activities of 
daily living as well as possible air exposure from uranium contaminated dust. 
Characterization of unregulated wells in the Black Falls area (southwestern Navajo 
Reservation) show elevated levels of uranium.  Soil samples collected near these wells have 
uranium concentrations at approximately 5 times higher than naturally occurring uranium 
(3µg/g). 
 
 
10:00 – 10:30 COFFEE BREAK    

    
 
11:30 – 1:40  LUNCHEON AND ANNUAL BUSINESS MEETING:  

  STUDENT MEMORIAL UNION, CATALINA ROOM  
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CONSERVATION SECTION 
 
SESSION I 8:20 

ROOM: 111  

Chairperson: James deVos 

   
  
8:20 -8:40  CONSERVATION AND MANAGEMENT OF NATIVE FELID 
 SPECIES IN FOUR SOUTHERN ARIZONA NATIONAL 
 PARKS AND ONE SONORA, MEXICO NATIONAL PARK  
 
Zoe Hackl*, Lisa Haynes*, Don Swann+, and Melanie Culver* 
(* Arizona Cooperative Fish and Wildlife Research Unit, School of Natural Resources, 
University of Arizona, Tucson, AZ)  (+ Saguaro National Park, USDI National Park Service, 
Tucson, AZ) 
 
 All five species of native cats that occur or range into the southwestern United States 
are of concern to land managers because of their rarity or special status, interest to visitors, 
and potential safety issues.  Of particular interest to National Park Service managers in 
southern Arizona are jaguars, which had been considered extirpated in the United States, but 
have been photographed recently in southern Arizona, and mountain lions, which are 
increasingly coming into contact with visitors and park neighbors as development increases 
near park borders.  We collected data on native felids, as well as feral domestic cats, at 
Coronado National Memorial (CORO), Chiricahua National Monument (CHIR), Fort Bowie 
National Historic Site (FOBO), and Saguaro National Park (SAGU), and developed 
management plans for these species.  We used infrared-triggered photography, hair snares for 
collecting DNA, track count surveys, and other non-obtrusive methods to gather baseline 
data on jaguars, ocelots, mountain lions, bobcats, jaguarundi, and feral cats.  Results will be 
discussed. 
 
 
8:40 – 9:00 EFFECT OF ASIAN TAPEWORM (Bothriocephalus  
 acheilognathi) ON GROWTH AND MORTALITY OF RIO 
 YAQUI FISH 

 
Jason S. Kline and Scott A. Bonar (University of Arizona, Fish and Wildlife Cooperative 
Research Unit, Tucson, AZ) 

 
 Asian tapeworm, (Bothriocephalus acheilognathi), a parasite known to be pathogenic 
to cyprinid fishes, is established in the San Bernardino National Wildlife Refuge, in 
southeastern Arizona, USA.  The San Bernardino refuge is the home to the endangered Yaqui 
chub (Gila purpurea), and Yaqui topminnow (Poeciliopsis occidentalis sonoreinsis), our 
experiment measures the effects of the Asian tapeworm on the growth and mortality of these 
species.  The experiment employs 40- 75.8 l. aquaria, with 10 different treatments, each 
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having 4 replicates.  We stocked the fish at 2 single species densities and 1 mixed species 
density to see if competition has an impact on infection effects.  Early findings suggest that 
there is a difference in growth between infected and non-infected treatments.  The data 
analysis is ongoing and I will show the latest findings in my presentation.  We believe that 
the difference will be significant enough to warrant management of this parasite at the refuge 
level and have began experiments to show the best methods to accomplish this.    
 
 
9:00 – 9:20  LABORATORY SPAWNING OF THE MOJAVE TUI CHUB 
   
Tom Archdeacon, Scott Bonar (Arizona Cooperative Fish and Wildlife Research Unit, 
University of Arizona, Tucson, AZ) and Debra Hughson (National Park Service, 
Mohave National Preserve, Barstow, CA) 
 
 We propagated the Mojave tui chub, Gila (Siphateles) bicolor mohavensis, in 
captivity, a federally endangered species that has not previously been propagated under 
laboratory conditions.  Laboratory propagation is an important tool for randomized non-
survival experiments to reduce collection pressure from wild populations.  We collected 25 
adult Mojave tui chub (80-140mm total length) from Lake Tuendae, Mojave National 
Preserve, California.  We fed all fish a high-protein diet twice per day.  We placed 15 fish in 
a 125-gal tank equipped with a bio-filter and chiller and lowered the temperature 1°C per day 
to 9°C.  The temperature was held constant at 9°C for 30 days to simulate winter lake 
temperatures.  We increased the temperature by 1°C per day to ambient and adjusted the 
photoperiod to 14 hours light, 10 hours dark to simulate spring lake temperatures and 
photoperiod, and we added artificial plants to the tanks to simulate spawning substrates.  
Thirty-five days after reaching 21°C (ambient room temperature), we noted eggs and fry in 
the tanks.  We collected eggs that did not adhere to the plants on ceramic tiles lining the 
bottom of the tank and moved both the plants and tiles to rearing tanks.  The fish spawned 
again after we replaced the tiles and plants.  We will use the F1 progeny for future non-
survival experiments examining the effects of Asian tapeworm on growth and survival. 
 
 
9:20 – 9:40 VIDEO IDENTIFICATION OF NEST PREDATORS OF 
 GROUND-NESTING FOREST BIRDS IN SOUTHEASTERN 
 ARIZONA  
 
Chris Kirkpatrick (University of Arizona, Tucson, AZ), Courtney J. Conway (USGS Arizona 
Cooperative Fish and Wildlife Research Unit, Tucson, AZ), and Moez H. Ali (University of 
Arizona, Tucson, AZ) 

 
 Nest depredation is the most common cause of reproductive failure of small land 
birds, yet we lack basic data on the identity of nest predators for most bird species.  
Information on the identity of nest predators is particularly scarce for ground-nesting birds 
that breed in high-elevation forests of the “Sky Island” mountains of the southwestern U.S.  
From April to July 2005, we placed miniature video cameras at 22 nests of Yellow-eyed 
Juncos (Junco phaeonotus), Red-faced Warblers (Cardellina rubrifrons), and Orange-
crowned Warblers (Vermivora celata) to identify common nest predators of ground-nesting 
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forest birds in the Santa Catalina Mountains, Arizona.  Nesting success was 39% and 13 of 
the 22 nests were depredated.  Nest predators included gray foxes (n = 8; Urocyon 
cinereoargenteus), cliff chipmunks (n = 5; Tamias dorsalis), and a Mexican woodrat (n = 1; 
Neotoma mexicana).  Mammals appear to be the principal nest predators of ground-nesting 
birds in high-elevation forests of southeastern Arizona.  In addition, this is the first time that 
any species of woodrat has been documented depredating a bird nest or killing and eating 
vertebrate prey.  Results from this study provide wildlife managers with important 
information with which to better manage and conserve populations of ground-nesting birds in 
the southwestern U.S., including species of conservation concern like the Red-faced Warbler.   
 
 
9:40 – 10:00 RECENT RECORDS OF WESTERN YELLOW BATS 
 (LASIURUS XANTHINUS) IN ARIZONA 
 
Ronnie Sidner (Ecological Consulting, and University of Arizona, Tucson, AZ) 
Debbie C. Buecher (University of Arizona, Tucson, AZ) 
 
 Twenty years ago, when Hoffmeister’s definitive ‘Mammals of Arizona’ was 
published, only18 yellow bats had been recorded from 9 localities in Arizona. The current 
status of the species, Lasiurus xanthinus, is candidate for special concern (Arizona Game & 
Fish Dept.), sensitive species (US Forest Service), high priority species (Western Bat 
Working Group), and priority species in Pima County (Sonoran Desert Conservation Plan). 
Since 2002, we have captured and released 4 western yellow bats at two new, non-urban 
localities in Arizona, one of which is a new record for a mountain range and county (Galiuro 
Mountains in Graham County). Additionally, from 2000 through 2005, we have identified 40 
L. xanthinus among bats sent to the Arizona State Health Department in Tucson for rabies 
testing. These include yellow bats taken each month from April through November, equal 
numbers of males and females, and adults and young. Natural history and management 
recommendations will be presented for the conservation of this species in Arizona. 
 
 
10:00 – 10:30         COFFEE BREAK 
  
 
10:30 – 10:50 ACOUSTIC SAMPLING AS A RESOURCE TOOL FOR 
 MONITORING BATS IN REMOTE LANDSCAPES 
 
Debbie C. Buecher, (University of Arizona, Tucson, AZ) 
 
 Proper conservation requires understanding how resources are used by wildlife.  
Because bats are secretive nocturnal mammals, knowledge of their natural history and 
community ecology has been difficult and time-consuming to obtain.  Historically, an 
inventory for bats was conducted using standard mist-netting techniques at water sources.  
However, netting is biased towards bats easily captured over pools or along low flyways and 
overlooks species whose wing morphology and foraging behaviors help them avoid nets.  In 
addition, remote landscapes of the arid Southwest and the ability of bats to fly long distances 
over rugged terrain, has constrained our knowledge of when and how bats might use those 



 
 

20 

resources.  However, since the development of affordable field-robust bat detectors, we now 
have another tool by which to evaluate habitat use by bats.  I will present a brief overview of 
bat echolocation plus information regarding two field-popular bat detectors: Anabat II 
(frequency division) and Pettersson D240x (time-expansion).  Both detectors are designed to 
record the ultrasonic calls of bats and are used for species identification and evaluation of 
resource use.  I will also discuss the techniques I used to monitor bat-use along the Colorado 
River corridor using both detectors, providing specific examples of acoustic sampling for 
bats conducted during a research river trip in September 2004. 
 
 
10:50 – 11:10 EXOTIC AND INVASIVE PLANTS OF THE UPPER VERDE 
 RIVER 
 
Alvin L. Medina and Tyler D. Johnson (USDA Forest Service, Rocky Mountain Research 
Station, Flagstaff, AZ) 
 
 Vegetation monitoring was conducted on the upper Verde River during the summers 
of 1997-98, 2000-02, and 2005 for the purpose of detecting long term vegetation changes.  
Species composition, frequency and cover data of herbaceous and woody plants was 
collected on 46 permanent monitoring stations using a modified Daubenmire method.  A list 
of exotic and invasive species found on the study areas was constructed using state and 
national databases.  Importance values were derived for each listed species by combining 
synthetic attributes on constancy, frequency and cover.  Importance values were analyzed to 
reveal annual trends for key species.  Functional groups are identified for management.  
Recommendations for vegetative management of invasive species are discussed. 
 
 
11:10 – 11:30 AQUATIC INVERTEBRATE KEY DEVELOPED FOR  
 ARIZONA WHITE MOUNTAIN STREAMS 
 
Diana Rogers (Arizona Game and Fish Department, Phoenix, AZ) 
 
 We collected benthos samples in 2001 and 2002 from seven White Mountain streams, 
located in East-Central Arizona, and identified an extensive assemblage of aquatic insects.  
We saw a need to create a user-friendly aquatic insect identification manual for the benefit of 
field personnel and resource managers that work in the area.  The manual includes a key to 
the aquatic orders and over 40 families with distinctive characteristics are illustrated. 
 
11:30 – 1:40 LUNCHEON AND ANNUAL BUSINESS MEETING: 

 STUDENT MEMORIAL UNION, CATALINA ROOM   
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GEOGRAPHY SECTION 
 
Session  I 
 
ROOM: 140 
 
Chairperson: Stephen R. Yool 
 
 
 
8:00-8:15 *THE PRICE OF GREEN: A HEDONIC ASSESSMENT OF 
 THEVALUE OF REMOTELY SENSED GREENERY TO HOME 
 BUYERS IN A DESERT ENVIRONMENT  
 
Eve Halper and Sandra Holland (University of Arizona, Tucson, AZ) 
 

Although Tucson, Arizona, is a desert city, many residents seem to prefer 
greener surroundings than provided by the natural vegetation.  Understanding 
the strength of consumer preference for green vegetation is an important 
component of water management.  One way to place a monetary value on vegetation 
in a desert environment is to examine the relationship between housing prices 
and "greenness".  To determine whether consumers are willing to pay a 
premium for housing in a greener location we develop a hedonic model of the 
Tucson housing market, with special attention to vegetation.  Among the usual 
variables that influence house prices (lot and structural characteristics, 
neighborhood characteristics, accessibility, and externalities) we pay special 
attention to amenities such as parks and golf courses and incorporate a 
"greenness" variable developed from SAVI derived from Landsat and multi-band 
orthophoto images.  Preliminary research shows that vegetation greenness plays 
a relatively small, but highly significant role in determining housing prices in 
Tucson.   
 
 
8:15-8:30 USING REMOTE SENSING TO MONITOR REVEGETATION OF 
 ARID RETIRED FARMLANDS 
 
Jennifer E. Davison, Willem J.D. van Leeuwen, Martin M. Karpiscak, Travis Bean 
(University of Arizona, Tucson, AZ) 

 
Native shrub revegetation of disturbed desert landscapes has been underway for nearly 5 

years on retired farmlands near Buckeye, Arizona, that were purchased for water rights by 
merchant power producers. Monitoring the success of these projects using field  
revegetation projects with less time and energy spent at these often remote sites. This study 
evaluated the usefulness of normalized difference vegetation index (NDVI) data to monitor 
vegetation growth of recently revegetated retired farmlands, and examined the effects of 
precipitation and management strategies on the seasonal vegetation growth patterns A strong 
correlation was found between annual precipitation and integrated NDVI values for both 
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revegetated and designated control retired agricultural fields. These plots also showed a 
strong seasonal vegetation response to precipitation events, with vegetation growth normally 
lagging 1 to 3 months behind such events. NDVI patterns for many revegetated sites 
reflected the cessation of irrigation, but planted shrub survival and percent cover were not 
significantly correlated with NDVI or precipitation. The vegetation phenology derived from 
time series data suggested that the timing of field data collection did not coincide with spring 
or fall peak vegetation growth. Finer spatial resolution imagery could more accurately 
monitor the survival of the planted shrubs. 
 
 
8:30-8:45 COVER-BIOMASS RELATIONSHIPS IN WOODY PLANTS: 
 EFFECTS OF FIRE AND IMPLICATIONS FOR REMOTE 
 SENSING 
 
Cho-ying Huang, Stuart Marsh, Mitchell McClaran, Steven Archer (University of Arizona, 
Tucson, AZ) 

 
 Relationships between woody cover and aboveground live biomass (hereafter “woody 
biomass”) were investigated among recently burned and unburned sites in the semiarid 
savannas at the Santa Rita Experimental Range, Arizona. Twenty 40 by 40 m plots were 
sampled in the late summer of 2005; eight of the plots had not burned for more than 22 years 
(unburned); 12 plots were recovering from fires in either 1989 or 1994 (burned). Woody 
cover in each plot was estimated by summing canopy areas of individual shrubs computed as 
a circle whose diameter was the mean of the longest axis and its perpendicular bisector. 
Woody biomass was then estimated using previously developed allometric relationships 
between plant canopy area and biomass. The relationship between woody biomass and cover 
on unburned plots was linear (R2 = 0.93), whereas a natural log-log function best described 
this relationship on burned plots (R2 = 0.88). When data from burned and unburned plots 
were pooled, the R2 declined to 0.72. Woody cover in burned plots was comparable to that in 
unburned plots, but biomass was much less. Results indicate that while canopy cover is a 
strong predictor of woody biomass at the plot scale, fire can significantly affect the nature of 
that relationship; and woody cover recovers faster than biomass. The outcome of this study 
suggests that simple predictions of woody mass from cover will underestimate biomass in 
mature undisturbed setting, and overestimate biomass in recently disturbed locations. These 
caveats must be considered when using remotely sensed data to estimate woody biomass 
from cover. 
 
8:45-9:00 MONITORING POST-WILDFIRE FOREST RECOVERY 
 USING LANDSAT AND MODIS REMOTE SENSING DATA  
 
Sarah Mattson, Steve Yool, Willem van Leeuwen (University of Arizona, Tucson, AZ) 

 
 Arizona forests are under pressure from increasing urbanization, prompting 
requirements for fire hazard and fire effects monitoring. We studied effects of wildfire on 
forest health and vegetation recovery using NASA remote sensing technology. The 
sequential occurrence of two major wildfires in the Santa Catalina Mountains north of 
Tucson, Arizona (Bullock 2002, Aspen 2003), provides an unprecedented opportunity to 
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study forest recovery using annual 30m Landsat data and a biweekly time series of 250 m 
Moderate Resolution Imaging Spectroradiometer (MODIS) data from 2000-2005. This study 
examines changes in post-fire vegetation recovery using fire severity and vegetation 
classification information derived from Landsat and vegetation time series data from  
MODIS. The Landsat images are classified by vegetation type (unsupervised) and fire 
severity to determine the sample areas.  Bi-weekly MODIS Normalized Difference 
Vegetation Index (NDVI) data from sample areas inside and outside the fire perimeters were 
extracted pre and post fire to evaluate forest vegetation recovery with respect to fire severity.  
Precipitation data were used to examine how rainfall affects seasonal vegetation growth and 
recovery. The results of this study showed the synergistic use of Landsat and MODIS data 
provides complementary information to classify and monitor forest recovery after major 
wildfires. 
 
9:00-9:15 *CHANGE DETECTION USING MERGED SPATIAL AND 
 SPECTRAL DATA OVER ISTANBUL, TURKEY 
 
B. Gozde Ozacar, Stephen R. Yool (University of Arizona, Tucson, AZ), Cigdem Goksel 
(Istanbul Technical University, Istanbul, Turkey), Michael Bonine (University of Arizona, 
Tucson, AZ) 
 
 Change detection studies supply information that enables modeling of urban impacts 
on the environment. Results from such urban growth models may guide future urban and 
resource management and planning. We evaluate in this paper the value of fused spectral and 
spatial features for urban change detection in Istanbul, Turkey. Istanbul is the biggest city in 
Turkey, and is facing significant rural-to-urban migration concurrent with enormous 
population growth (500,000/year). Rapid urbanization has forced increases in residential and 
industrial areas and decreases in green space and open areas. Land around Istanbul is thus 
being converted rapidly from rural to urban. Change vector analysis (CVA) is applied to 
multi-temporal Landsat Thematic Mapper (TM) data to characterize urban change in 
Istanbul. CVA typically uses spectral bands from multi-temporal satellite data to measure the 
direction and magnitude of change. (The length of the change vector represents the 
magnitude of the change where the angle of the change vector indicates the direction/nature 
of the change.) We use TM time series data (1984, 1987, 1997, and 2001) to test whether 
spatial cues, characterized by image texture, add skill to the CVA protocol compared to 
spectral data alone. 
 
9:15-9:30 SATELLITE  DERIVED PHENOLOGY: VEGETATION 
 CHANGES IN ARIZONA 
 
Willem J.D. Van Leeuwen, Cho-ying Huang, Stuart Marsh(University of Arizona, Tucson, 
AZ) 
   
 Current climate variability is changing the timing of vegetation life cycle events 
(vegetation phenology). Phenology has significant ecological and socio-economic 
consequences on, for example, forest and agricultural productivity and planning, occurrence 
of disease and pest infestations, and tourism. Understanding inter-annual and intra-annual 
vegetation phenological metrics (Pheno-metrics) including the beginning, peak, and duration 
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of the growing season, coupled with a measure of the magnitude and seasonality of growth 
derived from MODIS NDVI (Moderate Resolution Imaging Spectroradiometer - Normalized 
Difference Vegetation Index) time-series data will allow for the detection and prediction of 
climate and environmental changes or trends. To analyze the available NDVI time series 
satellite data, a smoothing filter and fitting function were applied to reduce residual noise and 
derive pheno-metrics for a variety of land cover types present in the Santa Rita Mountains of 
southern Arizona. The resulting pheno-metrics were vegetation type specific and could be 
correlated with the precipitation data collected at the sites. The effects of drought and 
wildfire can be clearly recognized in the satellite derived pheno-metrics. The satellite based 
vegetation phenological parameters, in combination with temporal vegetation greenness data, 
show promise for monitoring inter-annual and seasonal growth and post-wildfire vegetation 
regeneration. More work needs to be done to create an integrated phenology monitoring 
network that includes phenology observations in concert with meteorological, environmental 
and remotely sensed data. 
 
 
9:30-9:45 MAPPING URBAN VEGETATION USING SUB-PIXEL 
 ANALYSIS AND EXPERT SYSTEM RULES 
 
Soe W. Myint (Arizona State University, Tempe, AZ) 
 Since the traditional hard classifier can label each pixel only with one class, urban 
vegetation (e.g., trees) can only be recorded as either present or absent. The sub-pixel 
analysis that can provide the relative abundance of surface materials within a pixel may be a 
potential solution to effectively identifying urban vegetation distribution. This study 
examines the effectiveness of a sub-pixel classifier with the use of expert system rules to 
estimate varying distributions of different vegetation types in urban areas. The Spearman’s 
rank order correlation between the vegetation output and reference data for wild grass, man-
made grass, riparian vegetation, tree, and agriculture were 0.791, 0.869, 0.628, 0.743, and 
0.840 respectively. Results from this study demonstrated that the expert system rule using 
NDVI threshold procedure is reliable and the sub-pixel processor identified the signatures 
relatively well. This study reports a checklist of the sources of limitation in the application of 
sub-pixel approaches. 
 
 
9:45-10:00 MEASURING AND MONITORING SURFACE MOISTURE 
 DYNAMICS IN SUPPORT OF INFECTIOUS DISEASE 
 MODELS 
 
Stephen R. Yool (University of Arizona, Tucson, AZ) 
 
 Surface moisture has been linked anecdotally to a variety of infectious diseases. We 
use time series data from the Advanced Very High Resolution Radiometer (AVHRR) to 
produce surface moisture maps we hope will promote timely awareness of infectious disease 
threats. Valley Fever is the case study.  Surface moisture apparently mediates reproductive 
success of Coccidioidoides spp, the soil-dwelling fungi causing Valley Fever. Valley fever 
results from inhalation of fungal spores that thrive in desert soils of the Southwest United States, 
northern Mexico and Central and South America. Humans and other mammals, such as dogs 
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and cattle, are susceptible. In the United States there are 6,000-8,000 severe cases per year. The 
most severe form of the disease is coccidioidal meningitis, one hundred percent fatal if 
untreated. We use climate and remote sensing models to provide information on the antecedent 
conditions leading to increased fungal growth, as well as on the dispersal conditions for fungal 
spores. We evaluate spatio-temporal AVHRR models developed at the statewide scale, and also 
at finer spatial scales as determined from results of remote sensing surface moisture analyses. 
We perform new design studies to establish relationships between modeled surface moisture, 
surface temperature, surface moisture residence time and prevalence of Valley Fever. 
 
 
10:00 – 10:30   COFFEE BREAK 
 
 
10:30-10:45 INSECTS AND INSTITUTIONS: HOW DO BUREAUCRATS 
 ADAPT TO EMERGING ENVIRONMENTAL PROBLEMS? 
 
Paul Robbins and Rayna Farnsworth (University of Arizona, Tucson, AZ) 
 
 The quickly changing, ecologically surprising, and spatially complex qualities of 
emerging ecological problems create new challenges for environmental management 
institutions. The recent outbreak of mosquito-borne diseases (e.g. West Nile Virus) in the 
United States Southwest is an acute example. Rapid and nearly uncontrolled outbreaks raise 
questions about how institutions think and learn. How are management authorities adapting 
to the changing conditions presented by mosquito-borne diseases? What bureaucratic 
structures condition and limit their responses? Using historical and interview techniques, this 
research sets out to assess the recent track record of mosquito management in southern 
Arizona. Our results suggest that differing bureaucracies develop fundamentally differing 
practices, which focus efforts and limit learning. While health officials collect data and 
manage problems based largely on citizen complaints and county land distributions, water 
management authorities are occupied with managing problems in artificial wetland 
environments. Both bureaucracies are encumbered by disciplinary over-specialization. These 
differing systems of management lead to spotty and inconsistent data collection and 
abatement procedures, but provide experiences that might be reconciled for more effective 
future management of human health risks. 
 
 
10:45-11:00 ASSESSING THE VULNERABILITY TO HYDROCLIMATIC 
 VARIABILITY AND ADAPTATION PRACTICES IN COCHISE 
 COUNTY, AZ AND NORTHERN SONORA 

 
Jessica Schluederberg, Joseph Forish, Jerry Underwood, Marco Antonio Macias (University 
of Arizona, Tucson, AZ) 

 
 Vulnerability can be defined as a function of exposure, sensitivity, and adaptive 
capacity. It is also the potential for loss or harm from an environmental change or an 
environmental hazard. In Cochise County, Arizona, vulnerability is a potential specific 
environmental outcome due to harsh weather conditions such as drought. Essentially 
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vulnerability is a descriptive term that refers to potential environmental weaknesses or losses. 
Adaptive capacity, defined as the ability to limit or reduce sensitivity, includes many 
components that are interdependent with one another. Components of adaptive capacity in 
Cochise County and northeastern Sonora include revenue, technology, conservation, 
education, planning, and management structure. Enhancing these elements of adaptation 
improves society’s ability to more effectively deal with hazards and variations in climate. 
The adaptive capacity component of conservation is dependent on education. Likewise, both 
education and conservation are highly reliant on revenue sources and management structure. 
While all these agents of adaptive capacity are important, conservation is the essential 
element to reduce vulnerability to climate change. 
 
 
11:00-11:15 THE VALUE OF BINATIONAL EFFLUENT AND 
 SUSTAINABLE WATERSHED MANAGEMENT IN THE 
 UPPER SANTA CRUZ BASIN 

 
Amy McCoy, Terry Sprouse  and George Frisvold (University of Arizona, Tucson, AZ) 

 
 This project focused on placing an ecological and economic value on effluent that 
originates in Mexico but is treated and utilized in southern Arizona, along the Upper Santa 
Cruz River. The Mexican effluent provides many benefits to southern Arizona, including 
recharging aquifers, sustaining riparian habitat, attracting tourists and increasing land values. 
However, there are several potential projects that could divert the effluent from the river to 
other uses in both Mexico and Arizona; including an electrical generating plant in Arizona, 
housing developments, or re-use of the effluent in Mexico. Demonstrating the value of the 
Mexican effluent if it remains in the Upper Santa Cruz River in Arizona can help to 
determine where the water can be put to the best overall use based not on suppositions but on 
facts. The results of this project will be used to provide a common base of supportable data 
and objective information that different groups can utilize to make water and land 
management decisions. This presentation will examine two specific types of benefits 
associated with maintaining in-stream flows between the Nogales International Wastewater 
Treatment Plant in Rio Rico and the Pima County/Santa Cruz County line. These benefits 
are: 1) the contribution of nature-based tourism to the Santa Cruz County economy and 2) the 
ecological goods, services, and functions associated with maintaining species and ecological 
processes in the riparian corridor. 
 
 
11:15-11:30 INVASIVE PLANTS IN ‘EL PINACATE’ BIOSPHERE 
 RESERVE.  A GARP MODELLING APPROACH  

 
Erick Sánchez Flores and Stephen R. Yool (University of Arizona, Tucson, AZ) 

 
 Exotic plant invasions are a growing concern among ecologists and natural resources 
managers worldwide. Understanding the factors favoring invasion at different temporal and 
spatial scales in the most diverse ecosystem has become a priority. At a local scale, we used a 
Genetic Algorithms (GARP) approach combined with Geographic Information Systems 
(GIS) to model the potential invasion of two exotic plants: Brassica tournefortii (Sahara 
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mustard) and Schismus arabicus (arabic grass) in ‘El Pinacate y Gran Desierto de Altar’ 
Biosphere Reserve in Sonora Mexico. Known presence points of the two target species were 
used to create initial spatial models under the merged and separated influence of natural and 
human predictive variables respectively. Best performing models were summed to produce 
probability models for each species and suite of variables. Models derived from human 
related variables showed higher significance and accuracy values for both invasives. 
Summed probability models were reclassified to isolate areas of high predicted presence. 
This served to identify individual variables that favor most the potential occurrence of 
invasives. Variables with the greatest predictive skill were isolated and combined back to 
PRODUCE models of high probability presence. Internal road networks were the strongest 
predictors of presence, revealing the potential importance of humans as vectors of invasion n 
the Reserve.  
 
 
11: 30 – 1:40 LUNCHEON AND ANNUAL BUSINESS MEETING: 
  STUDENT MEMORIAL UNION, CATALINA ROOM 
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HYDROLOGY SECTION 
 
SESSION  I 
 
ROOM: 102 
 
Chairperson: Peter F. Ffolliott 
 
 
8:00 - 8:15 A BRIEF HISTORY OF THE HYDROLOGY SECTION 
 
Peter F. Ffolliott (University of Arizona, Tucson, AZ), Daniel G. Neary (USDA Forest 
Service, Flagstaff, AZ), and Gerald J. Gottfried (USDA Forest Service, Phoenix, AZ) 
 
 It is appropriate at this 50th Annual Meeting of the Arizona-Nevada Academy of 
Science to present a brief history of the Hydrology Section, which is holding its 36th annual 
session at this milestone event.  The Arizona-Nevada Academy of Science is one of only a 
few of the other 262 scientific societies and academies of science that are affiliated with the 
American Association for the Advancement of Science to include a Hydrology Section 
within its organization.  Inclusion of a Hydrology Section into the Arizona-Nevada Academy 
of Science is deemed appropriate and relevant because of the importance placed on the 
limited water resources by the people in this region.  A brief history of the Hydrology 
Section from its inception to the present is the focus of this paper 
.  
8:15 - 8:30 *A SPATIAL AND TEMPORAL MULTIOBJECTIVE FOREST 

MANAGEMENT ANALYSIS IN DURANGO, MEXICO 
 
Gustavo Perez-Verdin and Aregai Tecle (Northern Arizona University, Flagstaff, AZ) 
 
 Forests provide society with numerous goods and services and have the capacity to 
regulate various delicate ecosystem functions.  In many instances, this capacity to produce 
multiple goods and services is overlooked in favor of developing alternatives that maximize 
timber production or economic profit alone.  This approach is suboptimal and leads to 
ecosystem degradation and fails to address the wishes and aspirations of all stakeholders.  
The purpose of this paper is to demonstrate application of a dynamic multiobjective approach 
to a community forest management in describe a spatial, temporal framework to analyze a 
multiobjective forest management in Durango, Mexico.  The work uses inventory data and 
expert consultation to develop fourteen multiobjective response functions expressed in terms 
of tree basal area, number of trees per hectare, and quadratic mean diameter.  The functions 
so constructed are analyzed in an integrated manner using compromise programming to 
determine the most preferred forest management approach. Forest Vegetation Simulator will 
be used to predict forest stand growth and to determine most appropriate silvicultural 
treatment to satisfy management objectives.  The silvicultural treatments include having the 
four stand dynamic classes suggested by Oliver and Larson (1996): stand initiation, stem 
exclusion, understory reinitiation, and old growth.  Such a spatial and temporal 
multiobjective forest management approach is expected to make community forests more 
productive and sustainable. 
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8:30 - 8:45 *ARTIFICIAL SNOWMAKING IMPACTS ON ECOSYSTEM 

BIODIVERSITY AT ARIZONA SNOWBOWL 
 
Bikram K. Niraula and Aregai Tecle (Northern Arizona University, Flagstaff, AZ) 
 
 This paper reviews the status of knowledge on the use of reclaimed water for sky 
snow making and its effects on biodiversity.  The work includes exhaustive review of 
literature published in the form of books, journal articles, reports, newspaper articles and 
online published materials, as well as court cases, expert interviews and any relevant 
materials on reclaimed water and artificial snow and snowmaking impacts on ecosystems.  
The objective of the study is to explore the possible impacts of artificial snowmaking on 
ecosystem biodiversity, in general, and the natural community around the Arizona Snowbowl 
in particular.  This study demonstrates that artificial snowmaking using reclaimed water 
affects vegetation, wildlife and the overall habitat conditions.  This is because artificial snow 
has a higher pH and more nutrient contents as well as provides more moisture than naturally 
occurring snow to alter the vegetation structure and composition within the Arizona 
Snowbowl area.  Artificial snow may affect the foraging behaviors of animals because it 
takes longer to melt compared to natural snow, which may delay the appearance of forage 
during the time of snowmaking in the winter season. Increased recreational activities, noise 
and forest fragmentation are other potential consequences of the Arizona Snowbowl 
improvement project.  The construction of a pipeline to transport the reclaimed water from 
Flagstaff to the Arizona Snowbowl area will mechanically disturb the natural condition and 
introduce invasive non-native species to the area.  On the other hand, the additional 
availability of moisture in the form of the artificial snow and its melt may invigorate the 
growth of vegetation and improve wildlife habitat, which are being threatened by drought 
and subsequent tree diseases.  Hence, there is a need for a careful and clear evaluation of the 
pros and cons of snowmaking on the area before embarking on the improvement project. 
 
8:45 - 9:00 *AN OVERVIEW OF MULTICRITERION DECISION 

MAKING IN A SPATIO-TEMPORAL FRAMEWORK 
 
Boris Poff and Aregai Tecle (Northern Arizona University, Flagstaff, AZ) 
 
 In 1982 Zeleny wrote that with constantly improving computer technology, scientific 
progress and conceptual advancement in integrated decision-making, multicriterion decision-
making (MCDM) was shifting from simpler to more complex and less certain decision 
situations.  This indicates that in 1982, MCDM was still young with lots of unrealized 
potential.  Since then concerted efforts around the world have made the field to be one of the 
fastest growing problem-solving methods available.  Yet, in spite of the large body of 
research and publications on the field, the potential for MCDM has not been fully reached to 
date.  One of the reasons for the slow application of the method is that many managers are 
still unfamiliar or feel uncomfortable to use tools that dictate holistic approach to 
management when activities in the world are mainly engaged for instant gratification or to 
maximize short term dividends.  This is especially true in businesses where the primary 
objective of most corporations is single objective (that is, short-term profit) optimization.  
The problem in ecosystem management, on the other hand, is mostly due to unfamiliarity 
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with or the lack of expertise on the approach.  The little application of MCDM techniques 
tried so far has primarily been to determine optimal timber harvesting methods.  Even then 
MCDM techniques have been primarily assuming homogeneous and spatially invariable 
forest problems while in reality forest ecosystems vary tremendously across space and time.  
This paper describes some of the recent developments that have been made in this area of 
research. 
 
9:00 - 9:15 *WOODY VEGETATION CHANGES 15 YEARS AFTER THE 

DUDE FIRE 
 
Jackson M. Leonard (Northern Arizona University, Flagstaff, AZ) 
 
 Recent studies of forest vegetation in the Mogollon Rim area have found that severe 
crown fires have induced shifts in vegetation from ponderosa pine forests to manzanita-oak 
shrublands.  Geologic differences could potentially alter the responses of different areas 
subjected to severe wildfire.  To test this hypothesis, we compared vegetation and ground 
cover in burned and unburned areas across sandstone and limestone geologic formations.  We 
located the study sites in pine/juniper/oak forest below the Mogollon Rim on the Tonto 
National Forest in central Arizona.  The burned sites had been burned by the Dude wildfire in 
1990.  We sampled half the sites in 2001 and 2002, and the other half in 2005.  We measured 
woody stem density (stems per hectare) in 10 macro-plots (5m x 8m) at each site.  We 
distributed 60 sites evenly across sandstone/limestone geologies and burned/unburned areas.  
All comparisons used a 95% confidence interval with an n = 15.  Ponderosa pine (Pinus 
ponderosa) density (stems per hectare) was greater on sites of limestone geology within the 
burned area than on sandstone geology sites (x = 710  230 and x = 438  177, respectively).  
Manzanita (Arctostaphylos spp.) density (stems per acre) was higher on the burned sandstone 
sites (x = 2468  891) than on the burned limestone sites (x = 1795  736).  Our results 
illustrate how geology can influence vegetative response to severe wildfire and why it should 
be a consideration of post-fire management strategies. 
 
 
9:15 - 9:30 *POST-FIRE EVAPORATION OF SOIL MOISTURE FROM 

BURNED WATERSHEDS: AN ARIZONA CASE STUDY 
 
Cody L. Stropki, Peter F. Ffolliott, and Leonard F. DeBano (University of Arizona, Tucson, 
AZ) and Daniel G. Neary (USDA Forest Service, Flagstaff, AZ) 
 
 Evaporation of soil moisture from the two Stermer Ridge watersheds burned in the 
Rodeo-Chediski wildfire are compared to each other and field capacity, the latter 
representing a reference baseline.  One of these watersheds experienced a high severity 
stand-replacing burn, while a low-to-moderate stand-modifying burn occurred on the other 
watershed.  Beneath each watershed lies Cretaceous undivided material with mineralogy that 
is similar to that of the Coconino Sandstone formation.  Composited soil samples 10 cm in 
depth were taken on 15 plots on each watershed in the spring, summer, and fall through three 
years of seasonal post-fire measurements.  Soil water in the samples was determined 
gravimetrically.  The resultant drying patterns are indicative the magnitudes and spatial 
characteristics of the post-fire evaporative conditions.         



 
 

31 

9:30 - 9:45 *THE EFFECTS OF LOGGING BURNED WOOD ON SOIL 
EROSION RATES 

 
Kristin N. Ulvestad, Logan Fitz; Vern Hardee, Greg Howard, Kris McClelland, Joe H. 
Stabenow, Melissa A. Robbins, Wendy Woodward, and Fred A. Sundberg (Show Low High 
School, Show Low, AZ) 
 
 In response to the Rodeo-Chediski Fire of 2002, the Fire Erosion study was created to 
research the effects of logging on erosion in severely burned forests of central Arizona.  Silt 
fences were installed, along with rain gauges, at nine sites in three different treatment areas.  
This equipment has been monitored from the fall of 2003 to the present.  Our findings 
suggest that there is no significant difference between the erosion rates of the burned-
unlogged and burned-logged study sites (p values of 0.17 to 0.86).  The differences between 
the winter and summer erosion rates, however, were very different.  The data shows that the 
average erosion rates drastically increases in the summer months by 1,000 to 4,000 percent (5 
to 9600 kg/ha/month), while the winter erosion rates remain minimal (0 to 597 kg/ha/month). 
The many variables considered in the study include: vegetation, quantity of litter, 
presence/absence of rocks, rainfall, slope, drainage area, and subsequent treatment of the 
area. The study has ascertained that the slope of the sites play the most important role with an 
R2 value of 0.70. Of second importance is litter and herbs combined with an R2 value of 0.57. 
Branches have an R2 value of 0.07 and rocks have an R2 value of 0.01, both of which are 
insignificant. 
 
9:45 - 10:00 *MODELING SPATIAL AND TEMPORAL DISTRIBUTION OF 

PRECIPITATION IN AN ARIZONA PONDEROSA PINE 
FOREST ECOSYSTEM 

 
Assefa Desta and Aregai Tecle (Northern Arizona University, Flagstaff, AZ) 
 
 The complexity of the atmospheric processes that generate precipitation systems and 
their dependence on numerous factors that vary spatially as well as temporally make 
predicting the amount and timing of precipitation occurrence difficult.  Because of the 
uncertainty, the variables that describe precipitation characteristics such as depth, duration 
and inter-arrival time are random processes.  Hence, stochastic, event-based, and spatially 
varied modeling techniques are used to simulate precipitation behavior.  This approach is 
used to describe both winter and summer precipitation characteristics in the Beaver Creek 
watersheds of north-central Arizona.  The procedure, first, requires selecting appropriate 
theoretical distribution functions to describe the probability distribution of the above 
precipitation characteristics.  Second, a random number is generated for simulating each 
precipitation storm characteristic.  The spatial distribution of precipitation in the area is 
highly influenced by orographic, and seasonal and local climatic conditions displayed using 
geographical information system (GIS).  Some landscape characteristic such as elevation, 
latitude, longitude, aspect, and slope are also considered to have important effects on 
precipitation.  These variables are used to simulate future seasonal and annual precipitation 
patterns in the higher elevation and ponderosa pine forest dominated watersheds of north-
central Arizona. 
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10:00 - 10:30 COFFEE BREAK 
 
 
10:30 – 10:45 *A CASE STUDY OF SENSITIVITY OF THE RANGELAND 

HYDROLOGY AND EROSION MODEL 
 
H. Wei, M. A. Nearing, and J. J. Stone (USDA ARS Southwest Watershed Research Center, 
Tucson, AZ) 
 
 Sensitivity analysis (SA) is a useful tool to ascertain the model response to the input 
factors.  It has also been considered as an element of the model building process.  The local 
SA is one of the popular SA methods, and it calculates the local sensitivity index to quantify 
the localized model response of output to an input factor.  The concept of local sensitivity has 
been adopted to build useful tools.  Morris screening method is one of them, and it is widely 
used to identify and classify the effect of input model parameters.  This paper describes a 
method that similar to the Morris  framework but with a different local sensitivity equation to 
build a sensitivity matrix for a model, and how to use this sensitivity matrix for further model 
analysis.  The method was applied to the model RHEM, taking the sensitivity of soil erosion 
as a case study.  Results of the sensitivity matrix highlight the localized sensitivity, which 
varies and depends on the input parameter values.  It also shows that the sensitivity matrix, 
with techniques such as distribution analysis, correlation analysis, and scatters plots can be 
used effectively to compare the effect of different factors, locate the sensitive region, 
decompose the dependency of the model response on the input factors, and identify the 
nonlinear and incorrect relationships in the model.  The method could be used to survey the 
model response, understand the model process and build robust models. 
 
 
10:45 – 11:00 *LEARNING FROM TRADITIONAL WATER-HARVESTERS 

IN THE NEGEV AND SONORAN DESERTS 
 
Jolie Goldenetz (University of Arizona, Tucson, AZ) 
 
 The harvesting of rainwater is an essential component of life for many people living 
in arid and semi-arid ecosystems. These water-harvesting systems are particularly impressive 
when used for the cultivation of food crops. By studying the traditional agricultural sites and 
the water-harvesting systems associated with these sites, natural resource managers are able 
to gain insight into land management practices that promote healthy ecosystems. Both the 
Negev Desert of Israel and the Sonoran Desert of southern Arizona and northwestern Mexico 
are dryland areas where for centuries people have practiced traditional agriculture and 
utilized water-harvesting systems.  Therefore, the traditional dryland agricultural sites found 
within these deserts are worthy of attention, especially for those working in hydrology and 
related fields.  
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11:00 - 11:15 *ECOHYDROLOGICAL CONSEQUENCES OF REDUCING 
STAND DENSITY IN A SEMIARID FOREST ECOSYSTEM: 
PRELIMINARY FINDINGS 

 
Chris B. Zou (University of Arizona, Tucson, AZ), David D. Breshears (University of 
Arizona, Tucson, AZ), Brent D. Newman (Los Alamos National Laboratory, Los Alamos, 
NM), Bradford P. Wilcox (Texas A&M University, College Station, TX), Marvin O. Gard  
(Los Alamos National Laboratory, Los Alamos, NM) 
 
 Reduction of forest stand density has been widely used as a restoration approach to 
prevent wildfire in water-controlled ecosystems. Tree thinning decreases water loss from 
transpiration, but increases soil surface evaporation due to increase in canopy opening, which 
can be particularly substantial in hot and dry ecosystems. The amount of soil moisture 
retained in the system will be a result of the dynamic balance of these coupled 
ecohydrological process. The overall soil moisture content is the primary driver of ecosystem 
processes and a key metric for evaluating and managing ecosystems.  However the overall 
impact of reduced stand density on soil water contents remains largely unknown. In this 
study, we continually measured soil water contents throughout the soil profile bi-weekly over 
4 years in ponderosa pine (Pinus ponderosa) stands with contrasting densities: low (250 
tees/ha) vs. high (2710 trees/ha).  Our preliminary results suggest that the annual mean soil 
water content was significantly higher in the low density stand, with the soil profile 
difference being particularly pronounced in spring following snowmelt. The soil water 
content differences become amplified when expressed as plant available water on per 
biomass or per tree basis.  These differences highlight that plant available water per tree, a 
fundamental but generally overlooked driver of semiarid forest dynamics, should be 
considered as a key factor being manipulated when evaluating alternative restoration 
practices. 
 
11:15 - 11:30 *FIRE EFFECTS ON FISHES AND AQUATIC ECOSYSTEMS 

IN THE SOUTHWEST: POST-FIRE RECOVERY RATES OF 
NATIVE FISHES 

 
Codey Carter (USDA Forest Service, Flagstaff, AZ) 
 
 The increase in fuel loading and subsequent increase in large, high intensity wildfires 
has been well documented throughout the western United States.  These fires can have 
dramatic negative impacts on aquatic ecosystems.  In recent years, we have studied the 
effects of wildfire on fishes and aquatic ecosystems from 10 wildfires, impacting 17 streams 
and 15 species of fishes in the southwestern United States.  Results have varied from little or 
no impact to 70%-90% reduction in total fish numbers, to complete extirpation of entire fish 
assemblages.  As a group, native fishes are one of the most threatened assemblages in the 
southwest.  Invasive nonnative fishes, damming, and dewatering of streams, have taken their 
toll on native fish populations.  The result is that many remnant populations of native fishes 
persist in small isolated habitats with little or no connectivity to other populations, leaving 
them especially vulnerable to impacts from large, high-intensity wildfire.  Possible causes for 
the loss of fish include post-fire ash and sediment loads, sustained exposure to poor water 
quality, violent flooding, short and long term alteration of habitat (channel scouring, filling in 
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of pools, alteration of substrate composition) loss of food resources, or, most likely, a 
combination of these and other factors.  This paper focuses on the recovery rates of fishes 
across all of our case studies.  Recovery of fishes to pre-fire abundances has varied from 
quite rapid (< 1 yr) to almost no re-colonization after 3 years.  Recovery rates in relation to 
fish species, hydrology and physical impacts to the watershed are discussed.  Our results 
from lab and field studies underscore the need for fuels reductions to help reduce the severity 
of wildfire. 
 
11:30 - 1:40  LUNCHEON AND ANNUAL BUSINESS MEETING: 
  STUDENT MEMORIAL UNION, CATALINA ROOM 
 
 
Session II 
 
Chairperson:     Peter F. Ffolliott 
 
 
1:45 - 2:00  INTERNATIONAL ARID LANDS CONSORTIUM’S 

CONTRIBUTIONS TO BETTER MANAGEMENT OF WATER 
RESOURCES IN ARIZONA AND THE SOUTHWESTERN 
UNITED STATES 

 
Peter F. Ffolliott (University of Arizona, Tucson, AZ), Jeffrey O. Dawson (University of 
Illinois, Urbana, IL), Itshack Moshe (Land Development Authority, Israel), Timothy E. 
Fulbright (Texas A&M University, Kingsville, TX), Paul Verburg (Desert Research Institute, 
Reno, NV), Muhammad Shatanawi (University of Jordan, Amman, Jordan), Donald F. 
Caccamise (New Mexico State University, Las Cruces, NM), Thomas E. Schumacher (South 
Dakota State University, Brookings, SD), and Jim P. M. Chamie (University of Arizona, 
Tucson, AZ) 
 
 The International Arid Lands Consortium (IALC) was established in 1990 to promote 
research, education, and training activities related to the development, management, and 
reclamation of arid and semiarid lands. The IALC supports ecological sustainability and 
environmentally sound use of these lands by funding research, development, and 
demonstration projects.  Results from these scientific and technical efforts enhance 
management of arid and semiarid ecosystems for sustainable use within the framework of 
maintaining the integrity of the ecological processes.  Some of the contributions of the IALC 
to better management of water resources in Arizona and the southwestern United States are 
presented in this paper. 
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2:00 – 2:15 IMPACTS OF A HIGH-INTENSITY SUMMER RAINSTORM 
ON TWO SMALL OAK SAVANNA WATERSHEDS IN THE 
SOUTHWESTERN BORDERLANDS 

 
Gerald J. Gottfried (USDA Forest Service, Phoenix, AZ), Daniel G. Neary (USDA Forest 
Service, Flagstaff, AZ), Peter F. Ffolliott (University of Arizona, Tucson, AZ), and Donald 
D. Decker (USDA Natural Resources Conservation Service, Douglas, AZ) 
 
 Little is known about the hydrology, erosion, and sedimentation of the oak savannas 
and woodlands that occur in southeastern Arizona, southwestern New Mexico and in Mexico.  
The Cascabel Experimental Watershed Study was established in 2000 to evaluate the impacts 
of cool season and warm season prescribed fire on oak savanna-open woodland ecosystems.  
The site, on the east side of the Peloncillo Mountains in New Mexico, contains 12 small 
watersheds, each with two flumes and a sediment dam.  A system of recording precipitation 
gages is located throughout the watershed area.  Channel cross-sections were established 
above the hydrologic installations and erosion pins were located on the side-slopes.  The 
watersheds are being calibrated prior to the prescribed burning treatments.  On August 23, 
2005, a high intensity summer rainstorm crossed the watersheds dropping about 1.9 inches of 
precipitation within a one-hour period on relatively moist soils.  The resulting runoff 
overtopped the flumes on most watersheds and filled the lower channels and dams with 
sediments.  Side-slope and channel erosion were measured.  The impacts of the storm on 
runoff, erosion, and sedimentation on two of the watersheds will be evaluated and the results 
compared to the analyses that were conducted while the planning flume capacities. 
 
  
2:15 – 2:30 UPPER VERDE RIVER: MANAGEMENT PRIORITIES OF 

THE PRESCOTT NATIONAL FOREST 
 
Mike R. Leonard (USDA Forest Service, Prescott, AZ) 
 
 The Prescott National Forest encompasses the majority of the upper Verde River 
watershed.  This desert river and its watershed are managed for multiple uses.  The upper 
Verde contains one of the last large desert river native fish assemblages in the Southwest.  It 
contains a half dozen fish species, one is threatened.  The native fish assemblage has 
sustained substantial impact in the past decade from natural drought flows and the presence 
of invasive fish and other aquatic species.  Conserving and sustaining native fishes including 
the threatened spikedace, Meda fulgida, and their habitats is a priority management activity 
of the Prescott NF for the upper Verde River.  Livestock grazing, invasive species and 
recreational activity have potential impacts on the river and its native fish assemblage.  The 
talk will address the forest’s approach to analyzing the project-level management activities 
that involve considerations for native fish species, the relationship of these analyses to key 
federal legislation, and the role of research and adaptive management in this strategy.  
 
 
 
 
 



 
 

36 

2:30 – 2:45 WHAT DO WE KNOW ABOUT ARIZONA CHAPARRAL? 
 
Leonard F. DeBano and Peter F. Ffolliott (University of Arizona, Tucson, AZ) and Daniel G. 
Neary (USDA Forest Service, Flagstaff, Arizona, AZ) 
 
 Evergreen (or sclerophyllous) brushlands occupy large areas in Mediterranean 
climates throughout the world.  In the Southwest, chaparral is typically found in the Upper 
Sonoran life zones in both southern California and Arizona.  In Arizona, chaparral vegetation 
is found mainly on the rough, discontinuous mountainous terrain south of the Mogollon Rim 
where it covers between 1.3 to 2.4 million hectares.  Arizona chaparral provides a protective 
cover for steep, erodible topography and has other important watershed values, including 
providing a source of water for streamflow.  Much has been learned about Arizona chaparral 
during the last half century.  However this information is widely spread throughout the 
literature.  Current efforts are being made to bring this published information into a computer 
database to make it more available to interested users.  This paper presents an overview of 
Arizona chaparral and describes the ongoing efforts to create a computer database describing 
this vegetation type 
 
 
2:45 – 3:00 HYDROLOGIC EFFECTS OF WILDLAND FIRE    
 
Aregai Tecle (Northern Arizona University, Flagstaff, AZ) 
  
 Surface water is the main source of water for most domestic, industrial and 
commercial needs in the United States. The bulk of the surface water is the product of runoff 
from precipitation that falls as snow or rain on our forested and rangeland watersheds. One 
common management approach on these watersheds is fire suppression through prescribed 
burning.  This has resulted in vegetation overcrowding and the production of abundant fuels 
in the watersheds. This situation and the frequently recurring drought across the country have 
lead to numerous catastrophic fires that scorch many of the Nation’s forests, rangelands, 
parks and other large-scale real estate properties. These burns have tremendous effects on the 
characteristics of water-producing watersheds and the quantity and quality of water coming 
out of them. This paper will present the different ways wildland fires affect the quantity and 
quality of surface waters in general, and communities’ water resource supplies in particular. 
It will also suggest ways of managing fire-prone water source areas to prevent their 
degradation from wildland fires. The paper will use information from recent catastrophic 
fires in Arizona and New Mexico to demonstrate the effects of wildland fires on water 
resources and their management. 
 
 
3:00 - 3:30 COFFEE BREAK 
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3:30 - 3:45 RESTORATION AND REHABILITATION OF WATERSHEDS 
FOLLOWING WILDFIRE 

 
Daniel G. Neary (USDA Forest Service, Flagstaff, AZ) and Peter F. Ffolliott (University of 
Arizona, Tucson, AZ) 
 
 Restoration and rehabilitation of watersheds following wildfire fall into two time-
related categories of short- and long-term.  Immediately following wildfires, burned areas are 
assessed to determine if emergency watershed rehabilitation measures are required to restore 
watershed function and minimize damage to soil resources.  Burned Area Emergency 
Rehabilitation (BAER) treatments are aimed at restoring watershed condition and reducing 
erosional losses in the first year following wildfire. BAER treatments are usually applied on 
hillslopes, in channels, and on road surfaces and peripheral areas such as ditches in areas 
with high severity fire, or high risk to watershed resources and human health and safety.  The 
short-term BAER treatments are designed to restore or repair burned-over areas to achieve 
soil stability, runoff control, unimpaired stream channel function, and to minimize cultural, 
human safety and water quality impacts.  Long-term watershed restoration includes these 
same goals but adds those of restoring watershed condition, vegetation type, wildlife habitat, 
range forage, and recreation opportunities.  This paper addresses the realities of watershed 
restoration in a post-wildfire environment, treatment effectiveness, and recommendations for 
future efforts 
. 
3:45 – 4:00 RESTORING THE OF FIRE-ADAPTED ECOSYSTEMS IN 

THE SOUTHWEST: SOME EFFECTS ON SOIL AND WATER 
 
Robert E. Lefevre (USDA Forest Service, Tucson, AZ) 
 
 Over the past 30 years, changes in the way southwestern wildlands have responded to 
stressors such as wildfire and insects have been observed to have changed when compared to 
the previous 100 years.  The Southwestern Region of the USDA Forest Service has made 
restoring the health of fire-adapted ecosystems in the southwest the central priority for all 
units.  Projects to implement the central priority are most commonly represented by fuel 
reduction through tree thinning including logging and burning.  These types of activities have 
been held responsible over the decades for changes in soil and hydrology characteristics that 
have resulted in accelerated soil loss and water pollution.  Several such projects on the 
Coronado National Forest are examined to demonstrate that sustainable conditions can be 
attained with very few changes in soil or hydrology, especially when compared to the 
situations we are left with after uncontrolled fire or insect infestation. 
 
 
 
 
 
 
 
 
 



 
 

38 

 
 
4:00 – 4:15 EDUCATIONAL APPROACHES TO BETTER UNDERSTAND 

ARIZONA’S RIPARIAN AREAS 
 
George Zaimes (University of Arizona, Tucson, AZ), Kim McReynolds (University of 
Arizona, Wilcox, AZ), Jim Sprinkle (University of Arizona, Payson, AZ), Jeff Schalau 
(University of Arizona, Prescott, AZ), Barbara Hutchinson (University of Arizona, Tucson, 
AZ), Mary Nichols (USDA Agricultural Research Service, Tucson, AZ), Robin Grumbles 
(University of Arizona, Kingman, AZ), Christopher Jones (University of Arizona, Globe, 
AZ), Michael Crimmins (University of Arizona, Tucson, AZ), Douglas Green (Arizona State 
University Polytechnic Campus, Mesa, AZ) 
 
 Riparian areas occupy less than 2% of the Western United States.  Their importance 
is disproportionate to the small area they occupy because of their multiple use applications.  
Riparian areas provide recreational amenities, habitat and travel corridors for wildlife, 
support livestock grazing, and influence water quality and quantity.  However, most riparian 
areas in the United States have been converted to other uses or are degraded from their 
original condition.  In Arizona, as in many other states, there is a need for science-based 
educational workshops and web-based information to help the public improve their 
knowledge of the importance, function and management of riparian areas.  Educational 
workshops conducted in several counties of Arizona focused on these topics: 1) the 
definition, and importance of riparian areas 2) characterization of riparian areas 3) 
hydrologic, processes in riparian areas, 4) stream processes in riparian areas, 5) climatic 
processes in riparian areas, and 6) biological processes in riparian areas, and 7) human 
alterations to riparian areas.  A handout based on the above topics was also provided to the 
workshop participants.  Finally, a web-based educational module was developed drawing on 
the materials and resources used in the educational workshops.  Using multi-media web 
applications, learners were presented with successive steps introducing both theoretical and 
practical information about riparian areas and methods for affective management.   
 
 
4:15 - 4:30 SECTION BUSINESS MEETING 
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POSTER SESSION 
 
 
SESSION I 10:00 – 10:30 

 
ROOM: ATRIUM  
 
Chairperson:  Erik Gergus 
 
 
*SUSTAINABLE LAND USE REQUIRES ATTENTION TO ECOLOGICAL 
SIGNALS: A LA COSTA DE HERMOSILLO CASE STUDY 
 
William L. Halvorson (University of Arizona, Tucson, AZ) , Alejandro E. Castellanos 
Universidad de Senora, Hermosillo, Sonora, Mexico), Joaquin Murrieta-Saldivar (Sonoran 
Institute, Tucson, AZ) , and Jolie Goldenetz (University of Arizona, Tucson, AZ) 
 
 Restoration of desertified land is a challenge faced throughout the semi-arid and arid 
world.  One such area in need of revitalized biotic and economic production is La Costa de 
Hermosillo, located in the state of Sonora, Mexico.  Due to salt water intrusion of the aquifer, 
a result of intensified agricultural production that began in 1945, approximately 80,000 ha of 
agricultural fields are currently abandoned.  This situation highlights the difficulties of 
landscape management and the challenges inherent in managing natural resources when 
multiple agencies are involved, when land users have little incentive for conservation, and 
when government agencies have too few resources for effective management.  To construct 
management options for La Costa that consider biophysical, political, and socio-economic 
issues, one must learn from case studies in other semi-arid and arid areas of the world and 
collaborate with scientists dealing with similar land management issues in other countries.  
 
 
WILDFIRE EFFECTS ON SOIL CARBON AND NITROGEN: THE ROLES OF 
COMBUSTION AND EROSION 
 
Daniel G. Neary and Steven T. Overby  (USDA Forest Service, Flagstaff, AZ) 
 
 Many chemical and biological properties and processes occurring in soils depend 
upon the presence of organic matter. Soil organic matter is particularly important for nutrient 
supply, cation exchange capacity, and water retention, hence its importance in long-term site 
productivity.  However, wildfires consume large amounts of aboveground organic material, 
and soil heating can consume soil organic matter.  In almost all ecosystems throughout the 
world, greater quantities of carbon ( C) and associated nutrients such as nitrogen (N) are 
found belowground than aboveground In grasslands, savannas and tundra-covered areas, 
much greater quantities of organic C (>90%) are found in the underground plant parts and 
decomposed organic matter than aboveground. In forest ecosystems, C is more evenly 
distributed aboveground and belowground (e.g. temperate deciduous and boreal forests).  In 
general, soils with larger proportions of organic matter in the aboveground biomass and on 
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their forest floors are more prone to wildfire-caused disturbances in their nutrient and C 
regimes than those in which most of the C in the ecosystem is located belowground.  Overall 
effects of wildfire on soil C and N are a function of fire temperatures, severity, and 
frequency. Erosion of mineral soil, most common after high severity fires, adds little to total 
C and N losses since combustion alone can produce 90% removal of C and N in the upper 
7.5 cm of mineral soil. Organic matter and N losses from the forest floor and surface mineral 
soil could have a lasting effect on the long-term productivity and sustainability of forest sites, 
particularly when they occur on nutrient-deficient sites.  This paper examines a number of 
studies contrasting C and N losses due to combustion and erosion processes. 
 
SOIL EROSION FOLLOWING A HISTORICAL WILDFIRE IN ARIZONA 
 
Peter F. Ffolliott (University of Arizona, Tucson, AZ) and Daniel G. Neary (USDA Forest 
Service, Flagstaff, AZ) 
 
 The 2002 Rodeo-Chediski wildfire (188,800 ha), the largest fire in Arizona's history, 
damaged, destroyed, or disrupted the hydrologic and ecological functions of the ponderosa 
pine ecosystems impacted by the burn.  The extent to which these functions will recover and 
approach pre-fire conditions is open to conjuncture.  It is important, therefore, that the effects 
of this fire be documented to establish a reference to predict the impacts of future wildfires of 
comparable magnitudes.  This poster reports on the assessment of the Rodeo-Chediski 
wildfire on soil erosion on two watersheds situated at the headwaters of the Little Colorado 
River.  One of the watersheds experienced a high severity burn and the other a low-to-
medium severity burn.  Estimates of soil erosion on a watershed-basis and relative to 
physiographic characteristics on the two watersheds following the (1) high-intensity summer 
monsoonal rains and (2) low-intensity winter precipitation and spring snowmelt-runoff 
events for the initial two post-fire years are presented and compared with estimates of soil 
erosion following other wildfires in the region.  Monitoring of soil erosion and other 
hydrologic and ecological parameters is continuing to obtain a longer, more comprehensive 
picture of the impacts of this catastrophic wildfire event.  
 
 
*SPATIAL DISTRIBUTION AND TEMPORAL PERSISTENCE OF 
HYDROPHOBIC SOILS:    A CASE STUDY ON THE STERMER RIDGE 
WATERSHEDS 
 
Cody L. Stropki, Peter F. Ffolliott, and Leonard F. DeBano (University of Arizona, Tucson, 
AZ) and Daniel G. Neary (USDA Forest Service, Flagstaff, AZ) 
 
 Hydrophobic soils impede infiltration into the soil, often causing in more net 
precipitation becoming overland flow.  One mechanism responsible for the formation of 
hydrophobic soils is the vaporization of organic matter and the condensation of hydrophobic 
substances on mineral soil particles during fire.  The Rodeo-Chediski wildfire, the largest in 
Arizona history, resulted in extensive hydrophobic soil formation on two first-order 
homogenous watersheds in the ponderosa pine forests along Stermer Ridge south of 
Overgaard. One of the watersheds experienced a stand-replacing fire of high severity, while 
the other watershed was burned with a stand-modifying fire of low-to-moderate severity.  
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Presented here are the results of three years of post-fire monitoring to indicate the spatial 
distribution and temporal persistence of hydrophobic soil.  Data collection will continue to 
gain a more complete picture of how these watersheds are recovering from the wildfire and 
establish a reference to estimate the impacts of future wildfires of comparable magnitudes. 
 
 
IN VITRO ANTIBACTERIAL ACTIVITY OF HERBAL PRODUCTS USED IN A 
MEXICAN-AMERICAN COMMUNITY 
 
Andrew Bohn, Daniel Cook, Hoang Huynh, Lori Zuptich, Pedro Chavez and William Perry 
Baker (Midwestern University, Glendale, AZ) 
 
 In vitro antibacterial activity of herbal products commonly used by the Mexican-
American community was analyzed in this study.  Traditional uses for these herbal products 
include general tonics and over-the-counter medications used to treat specific conditions or 
diseases.  The present study examined the antibacterial activity of 132 herbal products using 
the disk diffusion method as part of the process of understanding the chemistry, use, toxicity 
and efficacy of these plant products.  Ethanol extracts of the herbs were examined using a 
standard antimicrobial disk diffusion method.  Extracts were tested against both Gram 
positive (Bacillus subtilis, Micrococcus luteus, and Staphylococcus aureus) and Gram 
negative (E. coli and Pseudomonas aeruginosa) bacteria. Pilot study data with herbal 
products from Phoenix resulted in 4 plants being active against Staphylococcus aureus and 
one active against Pseudomonas aeruginosa out of the 38 plants tested. These results served 
to validate our procedures and indicate the need for the present study. Implications of these 
results for bioactivity and drug discovery potential of herbal products are discussed. This 
study serves as basis for further research on these herbs.  
 
RECENT RESEARCH ON APACHE OCCUPATION OF CENTRAL ARIZONA 
 
Chris D. North, Sarah A. Herr, and J. Scott Wood 
 
Recent archaeological work and tribal consultation have increased our understanding of 
Apache occupation in central Arizona. In this poster, we highlight new investigations for the 
sub-Mogollon region near the modern town of Payson. Included are a synopsis of how 
Apache site surfaces are identified, how recent excavation data have augmented the survey-
level data, what the earliest accepted dates for Apache colonization of this area are, and how 
tribal consultation has enhanced archaeological research. A current summary of Apache use 
of the sub-Mogollon Rim region is offered.  
 
CHARACTERIZATION AND FUNCTIONAL EVALUATION OF NOVEL VITAMIN 
D RECEPTOR INTERACTING PROTEINS (VIPS) REQUIRED FOR BONE 
DEVELOPMENT 
 
Jana L. Lemau, Anna L. Olibarria, Pamela A. Marshall and Peter Jurutka (Arizona State 
University West, Phoenix, AZ), Leo Bartik and Mark Haussler (University of Arizona, 
Tucson, AZ) 
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 The vitamin D receptor (VDR) is an intracellular nuclear receptor known to regulate 
transcription of genes involved in calcium homeostasis and bone formation.  β-Catenin, a 
mediator of Wnt signaling, has been implicated in bone development as a VDR interacting 
protein (VIP).  Runx2 is also a critical protein required for bone development and is proposed 
to collaborate with VDR in stimulating the transcription of target genes.  We are evaluating 
the physical and functional interaction between VDR and potential VIPs including β-catenin, 
Runx2, and TFIIB.  We initially characterized the association between VDR and β-catenin in 
vitro and in human osteoblast-like cells using GST-based interaction assays and the 
mammalian two hybrid (M2H) system.  The GST pulldown and M2H assays demonstrated 
direct binding of VDR and β-catenin.  We next cloned the Runx2 and TFIIB genes into M2H 
vectors for further evaluation of VDR interaction in osteoblasts.  The C-terminal truncation 
mutant � -catenin L698X was also constructed in an IVTT compatible vector, by PCR-based 
mutagenesis, for subsequent use in “pull-down” assays to map the region of β-catenin that 
interacts with VDR.  Finally, we are using the yeast two hybrid system to discover novel 
VIPs.  L40 yeast cells were transformed with a bait (LEX-VDR) fusion construct and a prey 
library.  Eleven potential VIP clones have been evaluated by DNA sequence and genome 
database analysis.  Seven of the eleven clones were found to be components of ribosomal 
subunits and histone proteins and appear to be false positives.  Four clones were unique 
proteins of potential significance in VDR signalling that will be utilized in additional 
biochemical assays to confirm their specific interaction with VDR. 
 
THE VITAMIN D RECEPTOR IS A LOW AFFINITY SENSOR OF DIETARILY 
ESSENTIAL UNSATURATED FATTY ACIDS 
 
Anna Olibarria and Peter Jurutka (Arizona State University West, Phoenix, AZ), Leo Bartik 
and Mark Haussler (University of Arizona, Tucson, AZ) 
 
 The nuclear vitamin D receptor (VDR) mediates the actions of 1,25-
dihydroxyvitamin D3 (1,25D) to alter gene transcription, thereby effecting bone mineral 
homeostasis, hair cycling, and epithelial cell differentiation.  Recently, lithocholate was 
found to be a novel VDR ligand, and also the retinoid X receptor (RXR) heterodimeric 
partner of VDR was shown to bind oleic and docosahexaenoic acid (DHA). We therefore 
tested a panel of steroidal and lipid compounds as potential new ligands for VDR, using 
reporter gene and mammalian two hybrid systems.  Modest activation was observed with ω3 
and ω6 fatty acids.  Competition binding with radio-labeled 1,25D confirmed that these ω3 
and ω6 fatty acids bind directly to VDR.  Interestingly, another type of ligand tested, α-
tocopherol (one form of vitamin E), known for its benefits similar to vitamin D in skin and 
bone health, did not activate VDR.  However, preliminary studies show that additional 
isomers of vitamin E appear to stimulate VDR activity.  Future experiments will specifically 
evaluate a �  isomer of vitamin E that will be tested in transcriptional assays using a VDRE-
linked reporter gene, and in a mammalian-two hybrid system.  We also propose the testing of 
additional fatty acid ligands in VDR target tissues by employing the mammalian two hybrid 
as well as in vitro GST-based “pull-down” assays.  Identified ligands that activate VDR will 
be used to determine if other nuclear receptors are modulated by the same lipids, or if VDR is 
unique in responding to these novel ligands.  Thus, binding of polyunsaturated fatty acids and 
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vitamin E derivatives to VDR may elicit unique, 1,25D-independent cell specific signaling 
pathways.  
  
*THE LEGACY CONTINUES, FIFTEEN YEARS IN THE WAKE OF THE EXXON 
VALDEZ OIL SPILL. 
 
Kristin Kirk and James Jordan (Grand Canyon University, Phoenix AZ)  
 
 Volumes have been published by many on the subject of anthropogenic causes of 
Polynuclear Aromatic Hydrocarbon (PAH) pollution; much controversy still surrounds the 
degree of impact upon the ecological health and diversity of the Prince William Sound 
(PWS) after the disaster of the Exxon Valdez Oil Spill. Persistence of carcinogenic PAH 
levels continue to disrupt one of North America’s richest food stocks and some say that the 
cleanup effort may have made a short-term (decade) economic and ecologic interruption into 
a long-term disaster. Exxon believes that current contamination levels can be attributed to 
many sources including the continued exposure of tar beds from the uplifting of the PWS 
during the Great Earth Quake of 1968 and that no Valdez bunker crude is present. Current 
research into the use of fiber optics as in-situ optical sensors has been moving forward 
despite the challenges that face performing spectroscopic analysis in hostile and turbid 
environments such as the open ocean.  To date, detection of PAHs in aqueous media is 
possible down to the low part-per-billion (ppb) and has been demonstrated in our laboratory 
work and real world applications via the Co-axial Fiber Optic Excitation-Emission Matrix 
Fluorometer (Ca-FOCS-EEM). This poster presents the data collection and handling 
methodologies that should enable future scientific exploration and identification of PAH’s 
sources in-situ. 
 
 
* DOCUMENTED FLORA OF GRAND CANYON UNIVERSITY CAMPUS, 
PHOENIX, ARIZONA. 
 
Aiko Nagahisa, Alisha McGarry, Benjamin Dornath, and Stefanie M. Ickert-Bond (Grand 
Canyon University, Phoenix, AZ) 
 
Grand Canyon University campus includes ca. 80 acres of land.  The development of the 
grounds of Grand Canyon University (GCU) is tightly connected with the growth and 
development of GCU, which was first established in Prescott, Arizona as Grand Canyon 
College in 1949.  This study addresses the historical development of collections of plants 
associated with the Phoenix campus since 1952 and documents the flora of the campus today.  
The flora of GCU campus can be broken down into four areas: the Native Plant Collection, 
the Biblical plant collection, the Historical Palm Avenue, and the Xeriscape collection.  
These areas are diverse in size and plant composition with both native and exotic species.  
We record more than 150 species of perennial and annual plants in approximately 48 
different families.  The campus flora is particularly well-represented by the legume 
(Fabaceae), cactus (Cactaceae), Agave or Century plant (Agavaceae) and sunflower 
(Asteraceae) families.  
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*CYTOTOXICITY OF HERBAL PRODUCTS AGAINST CANCER CELLS 
 
Jevon Edmond, Lyn Batia, Pedro Chavez, and Carleton 'Buck' Jones, (Midwestern 
University, Glendale, AZ) 
 
 Historically, identification of cytotoxic plant extracts has been a productive source of 
novel anti-neoplastic agents.  We therefore prepared and analyzed extracts of herbal products 
commonly used by the Mexican-American community in order to determine their cytotoxic 
effects.  Traditional uses for these herbal products include general tonics and over-the-
counter medications used to treat specific conditions or diseases.  The present study 
examined the cytotoxic activity of 132 herbal products using an MTT-based assay.  Samples 
from dried plants were ground and extracted with 95% ethanol for cytotoxic determination.  
Voucher samples are on deposit at the Natural Products Lab, Midwestern University. 
Individual samples of extracts were evaluated against the MDA-MB-231 human breast 
cancer cell line.  Cytotoxic activity of these plant extracts justifies further studies to 
determine their potential usefulness as anti-neoplastic agents. 
 
 
*RADIATION AND HYPERGLYCEMIA INCREASE GLYCATION OF MATRIX 
PROTEINS, STIMULATE H2O2 PRODUCTION, AND DECREASE ADHESION OF 
FIBROBLASTS 
 
John Grady, Matthew Steimle, Lyn Batia, and Carleton ‘Buck’ Jones (Midwestern 
University, Glendale AZ) 
 
 Diabetes mellitus affects 16 million Americans, leading to significant cardiovascular 
pathologies. Diabetes associated hyperglycemia causes formation of advanced glycation 
endproducts (AGE) and reactive oxygen species (ROS) capable of damaging many cell 
types. Clinical radiation is also known to produce ROS in irradiated tissues.  Our hypothesis 
was that radiation and hyperglycemia would cause synergistic damage to cells via increased 
ROS damage and altered extracellular matrix.  We tested for AGE production in three types 
of proteins: BSA, calf-skin collagen, and rat-tail collagen. The proteins displayed a 
significant increase in AGE production with irradiation that was dependant on concentrations 
of ribose and radiation. Irradiation of proteins incubated with 400 mM ribose and showed a 
30% increase in AGE production versus non-irradiated proteins.  We also measured H2O2 
production. In BSA samples with no ribose added, H2O2 production was undetectable. In 
samples representing uncontrolled hyperglycemia (100mM and 400mM ribose), H2O2 
production rose sharply.  Finally, we showed that suspended fibroblasts had significantly less 
adhesion to collagen plates that were incubated with high levels of ribose (1M) compared to 
controls.  These experiments indicate that radiation under hyperglycemic conditions may 
increase damaging ROS while also decreasing the ability of cells to respond to damage by 
impairing adhesion to extracellular matrix.  These results may indicate that current models 
underestimate the extent of radiation risk in diabetic patients 
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*RELATIVE INFLUENCE OF TOPOGRAPHY AND CANOPY COVER ON SOLAR 
RADIATION IN A HETEROGENEOUS SEMIARID WOODLAND: A 
PRELIMINARY ANALYSIS DESIGN 

 
Greg A. Barron-Gafford, David B. Breshears, and Chris B. Zou (University of Arizona, 
Tucson, AZ) 
  
 The importance of solar radiation and soil moisture in determining ecosystem 
processes differs among grasslands, forests, and heterogeneous landscapes with intermediate 
levels of woody plant cover. This variance in understory light has been quantified in piñon 
pine-juniper woodlands of increasing canopy cover. Topography has also been shown to 
affect vegetation patterns, largely through shading and associated water balance effects. 
While the influence of topography and the influence of vegetation on microclimates have 
been studied individually, few if any studies have looked at how these two factors interact 
together. The objectives of this study are: 1) to use hemispherical photography coupled with 
modeled images of topographical elements to characterize the relative influence of 
topography and canopy size in determining input of solar radiation into an ecosystem; 2) to 
quantify how these relationships vary seasonally as sun angle changes; and 3) to relate those 
measures of transmitted solar radiation to indices of soil moisture. Obtaining annual 
integrated solar radiation input values for different percentage canopy covers and proximities 
to topographical elements will yield valuable information into the potential energy entering 
these woodland systems. From these estimates, we will also model the potential for soil 
moisture stress (due to evaporation induced by solar radiation) in different canopy covers 
under various topographical scenarios.  This information will be especially important in 
systems with (a) a moderate amount of tree cover and (b) strong water limitations.  
 
 
*ESTIMATING SOLAR RADIATION INDICES ALONG A GRADIENT OF 
INCREASING SHRUB COVERAGE: A PRELIMINARY ANALYSIS AT SANTA 
RITA EXPERIMENTAL RANGE 

 
Colleen L. Boodleman, David D. Breshears, and Chris B. Zou (University of Arizona,      

 Tucson, AZ)  
 

Woody plants intercept incoming solar radiation and shade the areas around them. 
Many semiarid systems have low to intermediate amounts of woody coverage, which can be 
altered by disturbance or management. New theory predicts how shading patterns change 
with woody plant density, but these predictions have not been tested. We describe these 
predictions and a study design for testing them at the Santa Rita Experimental Range 
(SRER). The goals of this study are to quantify solar radiation indices in the context of 
increasing vegetation cover along a continuum spanning from near grassland to near forest 
and to estimate light-vegetation interactions based on woody plant height and cover. 
Panchromatic digital orthophoto quadrangles images of the SRER were acquired to evaluate 
suitable research sites at the landscape scale. An initial sub-set of hemispherical photos were 
collected from three of the six research sites. At each site, hemispherical photos were taken 
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along a transect with a Nikon Coolpix 5400 camera and a FC-E9 fisheye lens attachment for 
examination of associated solar radiation indices. Preliminary results from this study will 
provide scientists and natural resource managers with a conceptual model for estimating 
potential ramifications of changes in woody vegetation on the local microclimate 
environment in dryland ecosystems 

. 
*A PRELIMINARY ANALYSIS OF WIND AND WATER EROSION AND 

TRANSPORT FOLLOWING DISTURBANCE IN SEMIARID GRASSLANDS 
 
Jason P. Field, David D. Breshears, Chris B. Zou (University of Arizona, Tucson, 

AZ) and Jeffery J. Whicker (Los Alamos National Laboratory, Los Alamos, NM) 
 
Redistribution of sediment, nutrients and other resources by wind and water erosion 

and transport has important ecological and hydrological implications for the functioning of 
arid and semiarid ecosystems.  Despite the potential importance of wind and water erosion in 
dryland ecosystems, the absolute and relative magnitudes of both types of erosion within 
such ecosystems are poorly quantified, especially following disturbance.  Here we describe a 
field design for obtaining direct comparisons of wind and water erosion and transport at the 
same site.  We plan to compare effects of disturbance due to livestock grazing and prescribed 
fire.  The study area is located in a semiarid grassland in southeastern Arizona and consists of 
twelve 50 m by 50 m plots, which were randomly assigned one of the following four 
treatments: (1) control, (2) grazing, (3) prescribed fire and (4) prescribed fire followed by 
grazing.  Each plot was instrumented with a series of Big Spring Number Eight (BSNE) 
samplers at five heights aboveground and a pair of bordered and unbordered sediment check 
dams to estimate sediment transport by wind and water, respectively.  Preliminary results for 
the first few months following disturbance indicate that sediment transport by wind 
contributes substantially to total erosion rates in undisturbed and moderately grazed 
grasslands, whereas sediment transport by water largely dominates total erosion rates in 
recently burned grasslands.    
 
*SAGUARO-INDUCED SHADING AND ITS ECOHYDROLOGICAL 
CONSEQUENCES:  A FIELD DESIGN FOR EVALUATING TRENDS WITH 
DENSITY  

 
Patrick D. Royer, Chris B. Zou,  and David D. Breshears (University of Arizona, Tucson,  
AZ) 
 
  Plants can modify their environment through shading patterns. These shading patterns 
can affect important abiotic properties such as soil temperature and soil evaporation rates, 
which in turn can affect plant growth and population dynamics.  Such ecohydrological 
relationships - linking ecological and hydrological patterns and processes – are poorly 
quantified.  In particular, few studies have evaluated new theoretical predictions about how 
shading patterns change as a function of plant densities, particularly in desert systems where 
such shading might be very important. We will address this issue by studying the shading 
pattern of Saguaro cactus (Carnegiea gigantea), a large, tree-sized cactus species that is 
native to the Sonoran Desert in the southwestern United States, we propose study design that 
uses hemispheric photographs. We will analyze the annual change of light attenuation caused 
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by Saguaro plant structure under a range of Saguaro densities with a focus on the 
accumulated light attenuation in both growth season and monsoon season. We will relate the 
impact of light attenuation on surface soil temperatures and associated soil surface 
evaporation rates based on empirical model to understand the facilitation and evaporation 
processes induced by a relative small basal coverage as evaluated by traditional method. 
 
*FOG INTERCEPTION PROCESSES IN TROPICAL MONTANE FORESTS: 
METHODOLOGICAL ADVANCES AND PRELIMINAR RESULTS 
 
Juan C. Villegas (University of Arizona, Tucson, AZ; Universidad de Antioquia, Medellín, 
Colombia), David D. Breshears (University of Arizona, Tucson, AZ) and Conrado Tobón-
Marín (Universidad Nacional de Colombia, Medellín, Colombia) 
  In ecosystems with periods of water stress, fog interception by vegetation can be an 
important component of the hydrological cycle. In tropical Montane Cloud Forests, an 
important fraction of the intercepted fog is associated with epiphyte load, and fog could 
represent their only source of water during rainless periods. Previous studies have estimated 
potential fog interception without evaluating how variations on key meteorological factors 
interact to affect the actual amount of fog capture. We are conducting a study to 1) explore 
relations between fog interception and meteorological characteristics of fog events and 2) to 
compare rates of fog interception by epiphytes with fog gauges commonly used in other 
studies. We are using field measurements of fog interception by epiphytes and controlled 
experiments at lab scale, where manipulation of fog physical characteristics is possible. We 
hypothesize that a close relation should exist between fog interception and meteorological 
variables such as the wind vector and a measure associated with the amount of water on the 
environment. Our preliminary results suggest that fog gauges can overestimate actual values 
of fog interception by vegetation, possibly due to a higher effective area of collection and 
that their interception capacity remain fairly constant during fog events. According to these 
results and hypothesis, temperature changes in the atmosphere could have deleterious effects 
on organisms of the forest that depend on fog interception as well as some ecosystem 
functions such as nutrient cycling and productivity. 
 
INTRINSICALLY DISORDERED PROTEINS — ARE THEY TRULY 
DISORDERED IN THE CELL? 
 
Trenton Baker and Matthew Gage, (Department of Chemistry and Biochemistry, Northern 
Arizona University, Flagstaff, AZ) 
 
 Intrinsically disordered proteins (IDPs) are thought to lack distinct secondary and tertiary 
structure and yet they still manage to perform essential functions inside the cell.  If this is 
true, then they represent a unique set of proteins that defy the long held structure-function 
paradigm.  Many of these proteins have been shown to have sections of secondary structure 
when bound to their substrate (this structure is thought to be induced by the substrate).  To 
date, no one has been able to demonstrate that these IDPs are disordered in vivo.  We intend 
to address this question by inserting the binding motif for the fluorescent probe Lumio™ into 
regions of induced structure in the IDP p27 (structured regions found in complex with CDK2 
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and Cyclin A).  Lumio™ binds to a four cysteine motif, so if the current hypothesis is 
correct, when the protein is in its disordered state (absence of substrate), the cysteines will 
not be in close enough proximity to each other and the probe will not bind and fluoresce.  In 
the presence of the protein’s expressed substrate the cysteines should be in close enough 
proximity to bind the probe and cause fluorescence.  We intend to first demonstrate this in 
vitro and then to make similar measurements in the cell. 
 
*CHARACTERIZATION OF ORGANIC CONTAMINANT EXTRACTION FROM 
AQUEOUS SAMPLES 
 
Jessica S. Creamer, Shannon Mitchell, and Jani C. Ingram (Northern Arizona University, 
Flagstaff, AZ) 
 
 The environmental impact of the use of reclaimed water to make snow on the San 
Francisco Peaks currently lacks scientific information to thoroughly understand how the 
reclaim snow will affect the native plants and animals of this area.  The overall goal of this 
study is to collect baseline organic chemical data on the water present in the environment of 
the Peaks prior to reclaim snow making.  Additionally, organic characterization of the 
effluent from the waste treatment plant providing the reclaimed water will be performed. 
Both sets of data are critical to gaining insight into how the reclaim snow making affects the 
chemical composition of the ecosystem.  Some preliminary work was accomplished during 
summer 2005; this work provided a means to begin networking with a number of interested 
parties in the Flagstaff and Coconino County areas as well as initiating development of 
sampling and characterization protocols for water chemistry studies.  The focus of this 
presentation is to discuss the efficiency of extraction techniques to maximize the collection 
of target organic compounds from natural and reclaimed water. 
 
ATMOSPHERIC FATE AND TRANSPORT OF AIR PARCELS ORIGINATING IN 
THE COCONINO NATIONAL FOREST DURING THE PRESCRIBED FIRE 
SEASON  
 
Matthew Quarterman, Christine Brindley, Lindsay Zack, and Marin Robinson (Northern 
Arizona University, Flagstaff, AZ)  
 
 Prescribed fire is the method of choice for reducing heavy fuel loads and thereby 
decreasing the risk of catastrophic fire in the Coconino National Forest (CNF), the largest 
free-standing contiguous Ponderosa pine forest in North America. However, the smoke 
generated during a prescribed fire can impact human health, degrade air quality, and reduce 
visibility.  The impacts on visibility are of particular concern because of the close proximity 
of the CNF to the Grand Canyon, a Class I airshed as designated by the Environmental 
Protection Agency.  In this work, we use the NOAA HYbrid Single Lagrangian Trajectory 
(HYSPLIT) interface to calculate back trajectories of air parcels (500 m above ground) 
during the Fall (September-November) and Spring (March-May) prescribed fire seasons of 
the CNF (2002 through 2005).  The trajectories will be used to determine if prescribed fires 
of the CNF can impact air quality in the Grand Canyon 
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ATMOSPHERIC FATE AND TRANSPORT OF AIR PARCELS ORIGINATING IN 
THE COCONINO NATIONAL FOREST DURING THE PRESCRIBED FIRE 
SEASON  
 
Matthew Quarterman, Christine Brindley, Lindsay Zack, and Marin Robinson (Northern 
Arizona University, Flagstaff, AZ)  
 
 Prescribed fire is the method of choice for reducing heavy fuel loads and thereby 
decreasing the risk of catastrophic fire in the Coconino National Forest (CNF), the largest 
free-standing contiguous Ponderosa pine forest in North America. However, the smoke 
generated during a prescribed fire can impact human health, degrade air quality, and reduce 
visibility.  The impacts on visibility are of particular concern because of the close proximity 
of the CNF to the Grand Canyon, a Class I airshed as designated by the Environmental 
Protection Agency.  In this work, we use the NOAA HYbrid Single Lagrangian Trajectory 
(HYSPLIT) interface to calculate back trajectories of air parcels (500 m above ground) 
during the Fall (September-November) and Spring (March-May) prescribed fire seasons of 
the CNF (2002 through 2005).  The trajectories will be used to determine if prescribed fires 
of the CNF can impact air quality in the Grand Canyon.  
 
FUNGAL ENDOPHYTES IN NATIVE VS. NON-NATIVE CUPRESSACEAE: 
COMMUNITY STRUCTURE IN MESIC AND XERIC SITES 
 
Michele Hoffman and A. Elizabeth Arnold.  (Division of Plant Pathology and Microbiology, 
Department of Plant Sciences, University of Arizona, Tucson, AZ) 
 
 Although known from all major lineages of land plants, fungal endophytes remain 
little-studied in terms of their geographic variation within particular host species, and the 
degree to which sympatric, native vs. non-native plant species share endophytic symbionts. 
We isolated endophytic fungi from healthy foliage of three species of Cupressaceae: two 
native species within their natural ranges (Juniperus virginiana, North Carolina, USA; 
Cupressus arizonica, Arizona, USA) and one introduced species planted in each site as an 
ornamental (Platycladus orientalis). Endophytes were recovered from 229 of 960 tissue 
segments and represented at least 35 species, including numerous sterile mycelia. Isolation 
frequency was higher in the non-native (Platycladus: AZ, 25.5%; NC, 80.2%) than in either 
native species (Cupressus, AZ: 6.0%; Juniperus, NC: 32.4%). Analyses of the nuclear 
ribosomal internal transcribed spacer regions (ITS rDNA) for 109 isolates showed that 
endophyte diversity was slightly higher in native vs. non-native hosts, and was more than 
twofold higher in the mesic site (NC) than the xeric site (AZ). Non-native Platycladus 
harbored more cosmopolitan endophyte taxa than did either native host, and host-generalism 
was more prevalent in the xeric site than the mesic site. Parsimony and Bayesian analyses 
based on LSU rDNA (~1.2 kb) data for 64 representative endophytes and 288 additional 
Ascomycota showed that cupressaceous trees are capable of establishing endophytic 
relationships with members of at least four classes of Pezizomycotina. Among 11 well-
supported, terminal clades containing endophytes, all contained isolates from a single site; 10 
contained isolates from only one host species, while one contained isolates from two host 
taxa in the same site. Together, our data show that locality, host identity, and native/non-
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native status interact to shape the abundance, diversity, and taxon composition of foliar 
endophyte communities 
 
 
VASCULAR FLORA OF ISLA TIBURON AND SATELLITE ISLANDS, GULF OF 
CALIFORNIA, SONORA, MEXICO 
 
Benjamin Theodore Wilder1, Richard S. Felger2, and Jesús Sánchez Escalante3 

(1 University of Arizona Desert Laboratory, Tucson, AZ ), (2Drylands Institute, Tucson, AZ) 
(3Investigador del DICTUS y Encargado del Herbario USON, Hermosillo, Sonora, México) 

 
Isla Tiburón and its satellites (Islas San Esteban, Datíl, Alcatraz, Cholludo, and Patos) 

represent a significant portion of the remaining undisturbed tracts of habitat in the entire 
Sonoran Desert. These islands host a dynamic flora that on a large scale resembles that of the 
mainland, but at closer look has unique characteristics due to its insularity, varied 
topography, and highly arid climate. Isla Tiburón has a flora of 303 species, San Esteban has 
117 species, Datíl 83 species, Alcatraz 31 species, Cholludo 21 species, and Patos has 8 
species. Tiburón and San Esteban are federally protected and all the islands are in the historic 
and current home range of the Seri people. These facts have afforded the islands protection 
from the rapid change in land use and increase in development occurring on the mainland. A 
flora of this important region will document a largely pristine environment in a diverse and 
unique ecological setting. However, there are many factors that currently threaten this status. 
Floristically the largest threat is posed by non-native, invasive species. This project will 
document such species that are present on the islands that have the potential to become 
widespread. The continued conservation of Isla Tiburón and its satellites is extremely 
important due to their anthropological legacy, minimal history of modern disturbance, and 
being one of the last remaining regions of the Sonoran Desert not to experience development. 
A complete flora of these islands will provide the scientific community, general public, and 
Seri people with a much-needed floristic snapshot and a solid foundation for management of 
these ecologically and culturally significant islands in a time of increasing threats from 
development and ecosystem change. 
 
HIGH DIVERSITY OF ENDOPHYTIC FUNGI ASSOCIATED WITH PINUS SPP.:  
EVIDENCE FROM THREE FORESTS 
 
Ming-Min Lee1, Mary Shimabukuro2, Michele Hoffman1, and A. Elizabeth Arnold1 

(1 Division of Plant Pathology and Microbiology, Department of Plant Sciences, University 
of Arizona, Tucson, AZ), (2 Diné College, Tsaile, AZ) 
 
 Fungal endophytes – fungi that live within plant tissues without causing disease – are 
known from every major lineage of land plants, and are thought to represent a significant 
portion of fungal diversity at a global scale. However, the scale of endophyte diversity is not 
well known, reflecting a lack of comparative studies of closely related plants in 
geographically disparate sites. We surveyed leaf-inhabiting endophytes associated with 
healthy foliage of Pinus spp. in three forests: P. ponderosa in southern Arizona, P. taeda in 
central North Carolina, and P. resinosa in southern Québec, Canada. A total of 550 non-
sporulating isolates were identified using data from the nuclear ribosomal internal transcribed 
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spacer (ITS rDNA). We recovered >65 species of endophytic fungi capable of inhabiting 
healthy foliage of pines in these sites. The majority of endophyte species were rare: species 
accumulation curves were non-asymptotic, and >60% of species were found only once 
(singletons). Among nonsingleton species, >70% occurred in only one study site, and fewer 
than 5% of species were shared among all sites. The presence of some genera (e.g., 
Lophodermium) in all sites suggests a long coevolutionary history with Pinus spp. Additional 
surveys at larger and smaller spatial scales are needed to understand the Pinus-endophyte 
symbiosis. 
 
*CHANGES IN EXPRESSION OF PDGF-C AND D AND THEIR RESPECTIVE 
RECEPTORS IN CELLS FROM DRUG RESISTANT GLIOBLASTOMA 
MULTIFORME  
 
Okate Bilante, Richard Wilcox, Adrienne C. Scheck , (Glendale Community College and 
Barrow Neurological Institute, AZ)  
 
 Platelet Derived Growth Factor (PDGF) is a homo- or heterodimer of 4 peptides 
designated A, B, C and D. These peptide dimers  result in 5 possible isoforms of active 
PDGF (AA, AB, BB, CC or DD) that can stimulate cell growth, migration and the formation 
of new blood vessels in several human and animal tissues. PDGF dimers bind to plasma 
membrane receptors that are also homo- or heterodimers of 2 peptide chains (PDGFR-αα, 
PDGFR-ββ and PDGFR-αβ) to induce down stream reactions leading to cell proliferation. 
Glioblastoma Multiforme (GBM) is a malignant brain tumor, with no effective treatment 
currently available and an average survival of between 12 and 14 months. We have 
previously shown that the expression of  PDGF-A and PDGF-B is increased in GBM cells 
selected for resistance to the chemotherapeutic drug 1, 3-bis (2-chloroethyl)-1-nitrosourea 
(BCNU) relative to drug sensitive cells. The present study extends this finding to show 
differential expression of PDGF-C and PDGF-D and their respective receptors PDGFR-α and 
PDGFR-β in drug resistant and drug sensitive GBMs.  These changes may be involved in the 
etiology of drug resistance in GBMs and their elucidation may provide new treatment targets. 
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ACADEMY BUSINESS AND ANNUAL REPORTS 
 
 

OFFICERS 2006 - 2007 
 
ELECTED 
 

Carlton “Buck” Jones................................................... President 
Peter Ffolliott........................................................ Past President 
Elizabeth Hull ............................................. Recording Secretary 
Ingrid Novodvorsky .................................Membership Secretary 
Karen Conzelman ........................................................Treasurer 
Michael Diehl ...................................Director, Southern Arizona 
Robert Reavis ..................................... Director, Central Arizona 
Aregai Tecle .....................................Director, Northern Arizona 

 
 
 
APPOINTED 
 

William Perry Baker ............................................Editor, Journal 
Florence Slater............................................. Editor, Proceedings 
Stephen Williams……..Science Olympiad/Science Bowl Liaison 

  
 
SECTION CHAIRS 
 

Jeffrey Dean and Michael Diehl ............................ Anthropology 
Robert Bowker............................................................... Biology 
Timothy Vail ..............................................................Chemistry 
James deVos .......................................................... Conservation 
Steven Yool ...............................................................Geography 
Randall Nydam ............................................................. Geology 
Peter Ffolliott............................................................. Hydrology 
Erik Gergus.......................................................... Poster Session 
Melinda Davis...........................................................Psychology 
Ingrid Novodvorsky ....................................... Science Education 
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COMMITTEE ROSTER 
 
 
BUD ELLIS SCHOLARSHIP NOMINATING 
Stephen M. Shuster Owen Davis 
 William Perry Baker 
 Jim deVos 
 
MEMBERSHIP NECROLOGY 
Ingrid Novodvorsky Ingrid Novodvorsky 
 
 
OUTSTANDING SCIENCE TEACHER PROGRAM 
William Perry Baker Owen Davis 
 
GRANTS-IN-AID BUDGET   
Aregai Tecle Karen Conzelman 
 
FELLOWS, NOMINATING 
Owen Davis 
 BUD ELLIS OUTSTANDING 

SERVICE AWARD 
BEST STUDENT PAPER Betsy Cooper 
Owen Davis Don Pinkava 
 Milton Sommerfeld 
 Karen Conzelman 
BEST STUDENT PAPER Gordon Johnson 
Erik Gergus Bud Ellis 
 Stephen Williams 
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REPORT OF THE PRESIDENT 

 
 Much of the activity of the Board of Governor in the past year has been focused on 
planning for the 50th Annual Meeting of the Arizona-Nevada Academy of Science.  Today’s 
meeting is the accumulation of this milestone effort.  In addition to planning for the sessions 
of the respective sections of the academy, a dinner was held last night to appropriately honor 
the emeritus members of the academy.  This was a particularly significant event in 
celebrating the academy’s golden anniversary.  A paper on the 50-year history of the 
Arizona-Nevada Academy of Science has been proposed for publication in the Journal of the 
Arizona-Nevada Academy of Science 
 Other activities of note in the past year include the continuing effort in making the 
necessary arrangements to provide the membership with electronic publication of the Journal 
of the Arizona-Nevada of Science.  Once in place, the journal will be available through 
BioOne internet access.  The Board of Governor passed a motion to adopt this process.  It is 
planned to archive journal copies.  A more systematic and appropriate review process for 
proposed papers for inclusion in the journal has been proposed. 
 Work continues in preparing a book on the “Natural Environments of Arizona: 
Characteristics, Diversity, and Relationships,” proposed for publication by the University of 
Arizona Press.  This edited book is undergoing revision based on reviewer’s comments of the 
draft manuscript.  While originally intended largely as a revision of an earlier book, the 
current manuscript reflects an expanded array of topics. 
 Efforts continue to increased membership in the academy.  There has been a 
significant drop-off in the membership in recent years as reported last year in the “Report of 
the President” by Owen Davis.  Concentrated efforts to encourage students at all levels of 
their education to join the academy are underway. 
 Several motions have been proposed for changes in the academy’s by-laws.  One 
motion is for the Board of Governors to appoint a Webmaster with responsibilities to 
maintain the academy’s web page, listserv, and newsletter, and facilitate the electronic 
publishing of the Arizona-Nevada Academy of Science.  A second motion will allow the 
passage of items by absentee vote by the Board of Governor in the event that the number of 
voting members present at the board’s meetings does not constitute a quorum.  Business can 
then be conducted at the meetings with final action on motions awaiting the outcome of the 
absentee vote.  These two motions will be voted on by the membership at the business 
luncheon of this annual meeting. 
 Another motion put forth for eventual consideration by the membership is changing 
the term of the academy’s elected officers from one to two years.  This motion has been 
made mostly to ensure more effective continuity in the academy’s affairs.  Voting on this 
change in the by-laws will take place at the 2007-2008 annual meeting. 
In closing this brief report of the past year, I want to take the opportunity to thank the 
membership of the academy for the honor of serving in the capacity of President this past 
year.  I look forward with great pleasure in continuing my activities with the academy.  
Importantly, it is my pleasure at this time to turn over the duties of President to Buck Jones, 
someone with likely better “administrative” skills than I have shown. 
 
Peter F. Ffolliott 
President 
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REPORT OF THE MEMBERSHIP SECRETARY 
 
 We currently have a total of 182 ANAS members, which includes 121 dues-paying 
members, 17 of whom are students, and 61 emeritus or life members who are exempt from 
annual dues. As this meeting recognizes the 50th anniversary of ANAS, I have included a 
breakdown of our members in terms of membership longevity. First of all, fourteen of our 
current members have been part of ANAS since 1955—thank you for your long-term 
support! 

The table below lists the number of members in each ten-year group. (Please note that 
the numbers don’t sum to the total number of members because we don’t have this 
information for some of our members.) 
 

Years of Membership Number of Members 
40—50 years 37 
30—40 years 23 
20—30 years 21 
10—20 years 30 

Less than 10 years 62 
 
 We currently have 43 libraries that subscribe to JANAS, and three organizations to 
which we provide complimentary subscriptions. Those organizations are the Institute of 
Scientific Information in Moscow, the Zoological Record in York, England, and the 
American Geological Institute. 
 
Ingrid Novodvorsky   
Membership Secretary 
 
 

NECROLOGY REPORT 
 
Since our last meeting, we have learned of the passing of three of our members, John 
Lounsbury, Thomas Caldwell, and George Hohmann.  

Dr. John Lounsbury came to Arizona State University as chair of the Department of 
Geography in 1969 and remained in that position until 1977. From that date until 1980 he 
was director of the Center for Environmental Studies (currently called the Global Institute of 
Sustainability). He remained in the department until retiring at age 68, in 1987. He was well-
known nationally in geography, served on many national committees, and was a member of 
ANAS from 1969 until his death in 2003.  
 Dr. Caldwell, who lived in Tucson, was an ANAS member from 1957 until his death 
in 2005, with interests in Anthropology and Geology.  
 Dr. Hohmann, who also lived in Tucson, belonged to ANAS from 1968 until his 
death in 2002; his interest area was psychology.  
 
Ingrid Novodvorsky 
Membership Secretary 
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REPORT OF THE PERMANENT SECRETARY 

 
 The regular duties of this office are to provide a permanent mailing address, phone 
number and e-mail address for the Academy. Since taking office last April, I have assumed 
this duty. The permanent secretary also provides reports to various governmental and 
academic societies and maintains the ANAS archives. The secretary provides copies of the 
Proceedings and “reprints” from the archived journal and other materials upon request. In 
addition, the secretary sends award letters to recipients and posts the award reports in the 
Newsletter 
 
William Perry Baker 
Permanent Secretary. 
 
  

OUTSTANDING SERVICE AWARD COMMITTEE 
 
 The 2006 recipient of the Outstanding Service Award is W. Linn Montgomery.  An 
Ichthyologist at Northern Arizona University, Linn was very active in the Academy for over 
10 years.  He served as co-editor of the Journal of the Arizona Nevada Academy of Sciences 
from 1983 through 1991 during which time he not only edited the Journal, but contributed 
papers as well.  At various times he was active on most of the committees within the 
Academy.  In 1988-9 he served on the R.M. Harris Award Committee.  President-elect in 
1991-92, he served as President of the Academy in 1992-93 heading up the Program 
Committee for the Annual Meeting held at NAU April, 1993 and the Outstanding Student 
Paper Award Committee.  Linn also organized the Symposium on Arizona's Environmental 
Issues for the 1992 Annual Meeting held in Tucson, AZ.  He served on the Graduate Grants-
in-Aid Committee in 1993-5 and the Nominating Committee in 1995-96 and is a Fellow of 
the Academy.   
 Dr. Montgomery has been an active participant in the Arizona Game and Fish 
Commission, the Arizona Water Quality Control Council, the Game and Fish Commission 
and the Western Association of Fish and Wildlife Agencies.  At NAU, he has actively 
engaged in research and guided many students through undergraduate and graduate programs 
and also found time to be very active in the Faculty Senate.   .   
 
Betsy Cooper 
Outstanding Service Award Committee 
 

 
OUTSTANDING TEACHER AWARD 

  
 The winner for the Outstanding Teacher Award competition is: Donald Tramp of the 
Verrado Middle School, Buckeye, AZ.  Congratulations to our winner! 
 
William Perry Baker 
Service Award Committee 
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REPORT OF THE GRANTS-IN-AID COMMITTEE 
 
Grants for Fall 2005 
 
Graduate Grants $300 each:  
 
Michele  T. Hoffman, University of Arizona, Tucson, AZ 
“Fungal symbionts of Arizona oaks: Cryptic defenses against an invasive disease”  
  
Raul Gutierrez, Arizona State University, Tempe, AZ 
“Genetic diversity in Proboscidea sabulosa Correll (Martyniaceae), a rare sand dune 
endemic from Texas and New Mexico”  
 
Undergraduate Grants $200 each 
  
Andrew Bohn, Midwestern University, Glendale, AZ 
“Bioactivity of Herbal Products Commonly Used in a Mexican-American Community” 
 
Benjamin Wilder,  University of Arizona, Tucson, AZ 
“Vascular flora of Isla Tiburon and satellite islands, Gulf of California, Sonora, Mexico”  
 
 
 
Grants for Spring 2006 
 
Graduate Grant $300 each 
 
 Jolie Amber Goldenetz, University of Arizona, Tucson, AZ 
“From Spanish mission to Sonoran Desert home gardens: Conserving the genetic and cultural 
resources of Southern's fruit trees” 
 
 Assefa Solomon Desta, Northern Arizona University, Flagstaff, AZ 
 “Estimation of water yield through precipitation-runoff relationship in a ponderosa pine 
forest watershed” 
 
Aregai Tecle 
Grants-in-aid Committee 
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REPORT OF THE SCIENCE OLYMPIAD/SCIENCE BOWL LIAISON 
 
 The Arizona Science Olympiad and Arizona Regional Science Bowl held their first 
tournaments in affiliation with the Academy on Saturday, March 4th at Glendale Community 
College.  The Science Olympiad brought together nearly 300 high school students from 17 
schools from throughout the state (including teams from Douglas, Holbrook, Tucson and 
Vail) to compete in 27 different events related to science, math and technology.  The 
following ANAS members assisted with the tournament:  Perry Baker, Robert Bowker, 
Karen Conzelman, Elizabeth Cooper, Erik Gergus, Charles Hoyt, Robert Reavis, Ryan 
Sawby, Florence Slater, James Tuohy, and Steve Williams.  These volunteers set up and 
supervised the various events and assisted with registration as well as tournament 
arrangements and operation.  
 At the end of the day, ribbons and medallions were awarded to the top seven finishers 
in each of the events, and plaques and trophies were given to the teams that ranked 1st-7th 
overall.  The first place team, Catalina Foothills-Blue from Tucson, will travel to Indiana in 
May to compete in the National Science Olympiad at the University of Indiana, 
Bloomington.  
 ANAS awarded a total of $1000 to the club accounts of following teams participating 
in Ecology [Coronado HS (Scottsdale), Cienega HS (Vail), Chandler HS (Chandler), 
University HS (Tucson), Douglas HS (Douglas)] and Rocks and Minerals  [McClintock 
(Tempe), Douglas HS (Douglas), University HS (Tucson), Barry Goldwater HS (Phoenix), 
Catalina Foothills HS (Tucson)].  In addition, a total of $3600 in scholarships and other team 
prizes were given to participants in Awesome Aquifers, Chemistry Lab, Compute This, 
Designer Genes, Energy, and Physics Lab.  These were funded in part by grants and 
donations from the following organizations:  GCC, Intel, Western Area Power 
Administration (WAPA), and Salt River Project.  Additional information about the Science 
Olympiad can be found at http://www.gc.maricopa.edu/biology/so.  
 Twenty-six schools competed in WAPA's Arizona Regional Science Bowl on the 
same day.  After double elimination rounds, the final four teams moved onto the final four 
rounds of competition.  Phoenix Country Day School edged out Brophy Preparatory 
Academy at the buzzer and will go on to compete in the National Science Bowl in 
Washington, D.C. at the end of April.  Additional information about the Science Bowl can be 
found at http://www.wapa.gov/dsw/scibowl/.  
 
Steve Williams  
Science Olympiad/Science Bowl Liaison 
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TREASURER’S REPORT 2005 
 
Operating and Short Term Reserve Fund (Vanguard Prime Money Market Fund) 

Account Value on 12/31/04 $18,019.01 
Dividend Deposits 656.09 
Transferred from General Fund 5,000.00 
Account Value on 12/31/05 $23,675.10 

 
Goethe Educational Endowment Fund (Vanguard Index 500 Mutual Fund) 

Account Value on 12/31/04  (173.228 shares at $ 111.64/share) $19,339.17 
Transferred Donations  +1.061 shares Total: 174.289 shares 
Dividends +3.098 shares Total: 177.387 shares  
Account Value on 12/31/05   (177.387 shares at $ 114.92/share) $20,385.31 

 
General Fund 

December 31, 2004 Balance $10,760.46  
Transferred to Goethe Educational Endowment Fund – 120.00 
Deposits +$10,960.19  
Expenses – 9,135.00 
Transferred to ASU General Fund – 2,700.00 
Transferred to Operating and Short Term Reserve Fund –5,000.00 
December 31, 2005 Balance $4,765.65 
 

ASU General Fund 
December 31, 2004 Balance $ 335.45 
Transfer from General Fund +2,700.00 
Expenses – 3,100.73 
December 31, 2005 Balance ($65.28) 

 
Science Olympiad General Fund 

December 31, 2004 Balance $ 0.00 
Deposits +28,990.47 
Expenses – 75.00 
December 31, 2005 Balance $28,915.47 
 

Science Bowl General Fund 
December 31, 2004 Balance $ 0.00 
Deposits +3,573.78 
Expenses – 1,872.72 
December 31, 2005 Balance $1,701.06 
 

 
Market Value of Assets (as of December 31, 2005) $79,377.31  
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General Funds Details 
 Deposits Expenses 
 $11.57 Interest 
 4,550.00 ANAS Membership dues  
  Journal: 
 2,025.00 Subscriptions  
  Refunds $17.50 
 1,070.00 Sale of Back Issues  
 75.00 Reprints/Page Charges 
  Printing 2,695.66 
  Typing 2,150.00 
  Postage 192.08 
 341.50 Hydrology Proceedings 
  Scholarships: 
  Scholarships 1,000.00 
  Committee Expenses/Postage 0.00 
  Grants-in-Aid, High School 0.00 
  Grants-in-Aid, Graduate 1,200.00 
  Grants-in-Aid, Undergraduate 800.00 
  Science Olympiad awards 1,000.00 
  Science Olympiad 
 25,000.00 Sponsor donations 
 3,622.00 Membership dues 
 361.00 Manuals 
  Conference registration fees 75.00 
  Science Bowl 
 3,453.37 Sponsor donations 
 120.00 School registration fees 
  Equipment 1,575.00 
  Supplies 47.72 
  Membership dues 250.00  
  Annual Meeting: 
 2,775.00 Registration Fees  
 0.00 Sponsor donations 
  Proceedings, Printing 650.43 
  Proceedings, Postage 56.70 
  Coffee Breaks 448.75 
  Friday Reception 111.26 
  Saturday Luncheon 1,215.26 
  Meeting Rooms 0.00 
  Awards 
  Outstanding Service 50.00 
  Outstanding Teacher 0.00 
  Plaques 17.29 
  Best Student Papers 150.00 
  Supplies 45.21 
 120.00 Goethe Endowment Fund Contributions 
  AZ Corporation Commission 10.00 
  NAAS Dues 69.30 
  Supplies 0.00 
  Postage/Office 212.99 
  Printing/Office 0.50 
  Bank Charges 142.80 
 
 $ 43,524.44 TOTALS $14,183.45 
 
Karen Conzelman  
Treasurer 


