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ABBREVIATED SCHEDULE AND ACTIVITY LOCATIONS 

Friday, April9 

6:30 - 8:30 PM 

Saturday, April10 

Board Meeting, Javelina Springs, 20585 North 59 A venue, Glendale, 
AZ 

All section meetings on Saturday, April10 will take place on the campus 
of Midwestern University 

7:00 - 8:30 Registration: Agave Hall, Lobby 

8:00 -10:00 Paper Sessions (See Section Schedules) 

10:00- 10:30 Coffee Break and Poster Session: Rooms103/107, Agave Hall 

10:30- 11:30 Paper Sessions (See Section Schedules) 

11:40-1:40 Annual ANAS Awards Luncheon and Annual Business Meeting: 
Rooms 1111115, Agave Hall 

1:45-3:00 Paper Sessions (See Section Schedules) 

3:00-3:30 Coffee Break: Rooms 103/107, Agave Hall 

3:30-5:30 Paper Sessions (See Section Schedules) 

A map of Midwestern University is located at the end of the 
Proceedings 
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SUMMARY OF SECTION MEETINGS 

Section Session Time Room 

Biology* I 8:00 114 

Chemistry* I 8:00 118 

Conservation I 8:00 122 

Hydrology* I 8:00 208 

II 1:45 

Poster Session* 10:00 

* Indicates a paper to be considered for the Best Student Paper A ward or Best 
Student Poster Award 

LUNCHEON SPEAKER 

John Burdick, Ph.D. MWU Dean of Basic Sciences; Lieutenant Colonel, Medical Service 
Corps, United States Army Reserves will present a talk entitled "Emerging Infectious 
Diseases. " 

Learn the facts about the recent explosion in infectious diseases. Important pathogens such as 
SARS, West Nile Virus and Monkey Pox will be examined with emphasis on factors that 
result in the emergence of a new killer. 

3 



BIOLOGY SECTION 

SESSION I 8:00 

ROOM: 114 

Chairperson: Robert Bowker 

8:00 - 8:20 *INTERACTION BETWEEN BARK BEETLE AND SCALE INSECT 
ON PINYON PINE TREES 

James Lloyd (Northern Arizona University, Flagstaff, AZ) 

The scale insect (Matsucoccus acalyptus) and bark beetle (Ips confusus) both feed on the 
pinyon pine (Pinus edulis). This creates the potential for them to indirectly influence each 
other through effects on their shared host. Scale populations have been monitored at ten sites 
north of Flagstaff, AZ since 2001. In the summer of 2003 tree mortality and bark beetle 
presence were recorded to determine if Ips confusus affected scale populations. 2001 and 

2002 scale population numbers were compared to 2003 numbers. The overall trend was 
that scale populations tended to decrease from the years 2001/2002 to 2003. Most of this 
decrease is due to bark beetle killing pinyons with scale insect. The average scale density of 
the sites dropped from 5-10 scale insects per shoot to 0-5 scale per shoot. Out of 281 trees a 
total of 102 had scale present before 2003. 25% of the trees with scale were attacked by bark 
beetle. Of the non scale trees 9% were attacked by Ips confusus. These results show higher 
selection by bark beetles on trees with scale insect present. Matsucoccus acalyptus increases 
the stress level of pinyon trees which may make them more susceptible to bark beetle attack. 
There is a potential that where there are high scale densities there will be an increased 
occurrence of bark beetle outbreak. 

8:20-8:40 *INSECT HERBIVORY ALTERS NUTRIENT 
ACCUMULATION RATES AT A PINYON-JUNIPER 
WOODLAND 

Pamela Cox (Northern Arizona University, Flagstaff, AZ) 

The pine needle scale (Matsucoccus acalyptus) attacks needles of juvenile trees. In this 
study scales have been removed ( defaunated) from a subset of trees, left in their natural 
populations on a subset of trees (susceptible), and are not found on a third subset of trees 
(resistant). Canopy area of susceptible, resistant, and defaunated pinyon pine (Pinus edulis) 
trees were measured. All trees were cored using a Mora Incremental corer (Sweden). Cores 
were sanded and aged. Soil cores were hammered into the soil30 em under each tree and in 
the open spaces. A 40 g sample of air-dried soil was used to determine the carbon and 
nitrogen stocks ofthe soil using a Carlo-Erba Model25000CN elemental analyzer (Milan). 
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These measurements were used to access the soil nutrient accumulation rate differences 
between the three types of scale trees. Analysis of carbon and nitrogen stocks showed much 
lower values in the open spaces than under the trees. C and N stocks were greatest under the 
resistant trees. Both nutrients have greater accumulation rates under resistant and defaunated 
trees than under susceptible trees. 

8:40-9:00 LEFT VENTRICULAR FUNCTION IN A RAT MODEL OF 
TYPE I DIABETES 

Tom L. Broderick (Midwestern University, Glendale, AZ) 

Type 1 (insulin dependent) diabetes is a prevalent disease that increases the incidence and 
severity of cardiovascular complications. We have recently reported that hearts from type I diabetic 
BB Wor rats perfused 48 hours following the onset of diabetes exhibited a decreased contractile 
response to high workload. With the observation of ventricular dysfunction occurring early 
following the diagnosis of diabetes, this prompted us to determine whether a cardiomyopathy is also 
present prior to the onset of diabetes in this model. The study involved two groups: diabetic resistant 
littermates of BB rats and pre-diabetic BB rats. Hearts were isolated, perfused in the presence of 
insulin (100 )lU/ml, glucose (5.5 mM) and palmitate (1.2 mM), and paced at 260 beats/min. Cardiac 
function was monitored in response to increases in left atrial filling pressure at a constant afterload 
resistance. Changes in cardiac output and systolic pressure development, with varying increases in 
filling pressure, were similar in both groups of hearts. However, hearts from pre-insulin dependent 
diabetic rats exhibited depressed contractility and ventricular relaxation at high left atrial filling 
pressures. This dysfunction was observed independent of left ventricular mass, systolic pressure 
development, and metabolic control. Our results indicate that hearts from pre-insulin dependent 
diabetic BB W or rats demonstrate abnormalities in contractile performance and thus may be a useful 
model for the study cardiac function in the pre-diabetic state. 

9:00-9:20 MEASURING IMPAIRMENT AND FUNCTIONING IN 
CHILDREN WITH CEREBRAL PALSY 

Melinda F. Davis (University of Arizona, Tucson, AZ) 

Cerebral palsy is a motor control disorder that affects the whole person. Numerous 
instruments have been used to assess the severity of the disability from a variety of 
perspectives. The profusion of these measures makes it difficult to compare across treatment 
studies. The disablement model (NCMRR, 1993) provides a coherent structure that can be 
used to describe and organize outcome measures in developmental disabilities. This 
presentation reports on a multiple method study of children with cerebral palsy that included 
multiple raters, multiple instruments, and multiple traits. Confirmatory factor analysis (CF A) 
was used to identify the best indicators for impairment, functional limitation, and disability, 
and to estimate the relationship between these latent variables. The use of multiple measures, 
better measures, and sophisticated statistical techniques all serve to give a solid foundation 
for future research. 
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9:20-9:40 PAST AND PROJECTED EPICENTERS FOR WEST NILE 
VIRUS 

Kim Cooper and William Perry Baker (Midwestern University, Glendale, AZ) 

The West Nile Virus (WNV) is an RNA virus belonging to the Flavivirdae family. 
Most infections with WNV are asymptomatic. Many people only experience mild fever. In 
20% of cases, patients present with flu-like symptoms including fever, chills, muscle aches, 
malaise and headaches. Infection is usually self limiting and typically lasts for 3 to 6 days. 
However, life threatening complications may develop. In 0.5% of the cases, infection 
progresses to encephalitis or meningitis. WNV first appeared in New York in 1999. Since 
that time, it has quickly spread west and south across the United States. The present paper 
depicts the annual epicenters of the past four years, along with the projected epicenter for the 
year 2004. Implications for health care within Arizona are discussed. 

10:00-10:30 

10:30- 10:50 

COFFEE BREAK IN ROOMS 103/107 

DIVERSITY OF LIZARDS FROM THE KAIPAROWITS 
FORMATION (LATE CRETACEOUS) OF SOUTHERN 
UTAH 

Randall L. Nydam (Midwestern University, Glendale, AZ) 

The lizard fossils from the Kaiparowits Formation Campanian; approximately 75 
million years ago) include 1-2 taxa of Varanidae (monitor lizards), a helodermatid lizard (cf. 
Labrodioctes) with venom grooves, an anguid (cf. Odaxosaurus sp.), the conspicuous 
Cretaceous teiids Chamops and Meniscognathus, a new teiid lizard with trifid teeth, a new 
species of Peneteius, a teiid with mammal-like teeth, and a scincid similar to Contogenys. 
Also in the fauna are several distinct morphotypes of indeterminate familial affinities. 

Comparison with known lizard faunas from the Cretaceous of North America shows 
similarities (at least at the generic level) with both the Campanian-Maastrichtian (-75-65 
mya) of Montana, Wyoming, and western Canada and with the Campanian (-75mya) ofNew 
Mexico and Texas. Although differences do exist, the Late Cretaceous lizards of western 
North America do not appear tq be as "endemic" in their regional distributions as has been 
described for mammals. 
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10:50- 11:10 THEROPOD TEETH FROM THE RED OWL LOCALITY 
(UPPER CRETACEOUS) OF SOUTH DAKOTA 

Jason Friday (Arizona State University, Phoenix, AZ) and Randall L. Nydam (Midwestern 
University, Glendale, AZ) 

The shape of theropod teeth is useful for identification up to and beyond the family 
level and can suggest possible differences in food preference and possible competition 
between species. A small sample from the Fox Hills Formation (Late Cretaceous, 
"Edmontonian"), South Dakota, has yielded nineteen theropod teeth representing from four 
different theropod taxa (Saurnitholestes, Richardoestesia, Troodon, and Tyrannosauridae 
indet.). Six different morphological parameters were measured on each tooth and then 
analyzed. These analyses support the taxonomic grouping, but also show overlaps in 
denticle-based characteristics between Tyrannosauridae indet. and the much smaller 
Saurnitholestes. The lack of dromaeosaurs and Richardoestesia in the sample may have 
implications vis a vis the poorly defined "Edmontonian" North American Land Mammal Age 
to which this locality has previously been assigned. 

11:30- 1:40 ANNUAL ANAS AWARDS LUNCHEON AND BUSINESS 
MEETING: ROOMS 111/115, AGAVE HALL 
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CHEMISTRY SECTION 

SESSION I 9:00 

ROOM: 118 

Chairpersons: Richard Foust, Jr. and Ed Lewis 

9:00-9:15 *EVIDENCE OF COMPLEX BINDING OF NETROPSIN AND 
DAPI TO THE A-T RICH REGION OF A 20 BASE PAIR 
HAIRPIN DNA STRUCTURE. 

Matt Freyer and Ed Lewis (Northern Arizona University, Flagstaff, AZ) 

The intricate binding interactions of ligands with DNA are an extremely important area 
of study in the field of Cancer drug design and optimization. The antibiotic 4-
([((Aminoiminomethyl)amino)acetyl)amino)-N-(5-(((3-amino-3-
iminopropyl)amino )carbonyl]-1-methyl-1H-pyrrol-3-yl)-1-methyl-1H-pyrrole-3-
carboxamide (Netropsin), and the DNA stain 4,6-Diamidino-2-phenylindole Dihydrochloride 
(DAPI) represent ligands that are known to bind in the minor groove of A-T rich regions of 
DNA. The interactions of these compounds with a 20 base pair Hairpin of sequence 
(CGAA TTCG-TCTC-CGAA TTCG) were studied using Isothermal Titration Calorimetry 
(ITC). In contrast to the sigmoidal enthalpogram typically exhibited for a 1: 1 binding model, 
the titration curves for both ligands showed unusual downward curvature before the 
equivalence point. This curvature indicates an additional reaction that has not previously 
been described. The formation of a dimer, HP2•D2, at saturating ligand concentrations is 
consistent with the thermodynamic profile. To test this model, hairpins with the same binding 
region but containing additional bases to better stabilize the hairpin, enlarge the binding 
region, or add flexibility to the loop have also been studied. In addition, DNA-ligand 
complexes will be studied by analytical ultracentrifugation to determine the molecular weight 
and molecular weight distribution for the complexes. The information derived from these 
studies will lead to a greater understanding of minor groove binding interactions and 
subsequent enhancement of Cancer therapeutic agent design. 

9:15-9:30 *DEVELOPMENT OF A COMET ASSAY PROTOCOL FOR 
DETECTION OF DNA-DNA CROSSLINKS 

Alejandro Lencinas and Diane M. Steams (Northern Arizona University, Flagstaff, AZ) 

The comet assay (single cell gel electrophoresis) is used to detect DNA damage on a 
cellular level, and is most commonly applied for detection of single- and double-strand DNA 
breaks. However, many mutagens produce DNA-DNA crosslinks, which can not be 
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quantified directly by the comet assay. Some protocols have called for post-treatment of 
crosslinked cells with irradiation to allow for secondary strand breaks that can be measured 
by the comet assay. This is not a convenient procedure for many laboratories; therefore, an 
alternate strand breaking agent, methyl methanesulfonate (MMS) has been suggested. The 
objective of the current research is to develop a protocol for the dose-response determination 
of MMS-induced strand breaks in Chinese hamster ovary AA8 cells, which can then be used 
to quantify the DNA crosslinks induced by the dietary supplement chromium picolinate. 
Results will help to elucidate the DNA lesions responsible for chromium picolinate-induced 
mutations. 

9:30--9:45 *NUMBER OF SIGNIFICANT SPECIES AND MELTING 
TEMPERATURES OF A 20 BASE PAIR HAIRPIN DNA 
STRUCTURE COMPLEXED WITH NETROPSIN OR DAPI 

Robert Buscaglia and Ed Lewis (Northern Arizona University, Flagstaff, AZ) 

Binding ligands to specific higher order DNA sequences is one approach to the 
development of anti-cancer drugs. This study focuses on determining the thermodynamics for 
binding two cationic ligands, Netropsin and DAPI, to the minor groove of an A-T rich region 
of a 20 base pair Hairpin (CGAA TTCG-TCTC-CGAA TTCG). The hairpin and the two 
hairpin/ligand complexes have been studied by thermal denaturation experiments done with 
temperature programmed uv-Visible spectrophotometry and Differential Scanning 
Calorimetry (DSC). Using the uv-Visible spectrophotometer, hyperchromicity can be 
measured as a function of wavelength over the range (190- llOOnm). Using OLIS 
GlobalWorks graphical software, the number of spectroscopic species is determined from 
Single Value Decomposition (SVD) analysis of a 3-D graph of temperature, wavelength, and 
absorbance. SVD identifies any intermediate species as well as the coiled and uncoiled 
hairpin, encountered during the denaturing process. The DSC is used to directly obtain the 
thermodynamic parameters: heat capacity, enthalpy, and entropy, accompanying the 
denaturation process. The DSC data combined with the optical melting data indicate that 
interactions of these two groove binders are similar and that the melting process is not 
described as a simple "two-state" event. To further our understanding of these binding 
interactions, we are now looking at binding these same ligands to other hairpin DNAs. 

9:45: - 10:00 *URANYL ACETATE-INDUCED DNA DAMAGE IN CHO 
CELLS 

Monica Yazzie and Diane M Stearns (Northern Arizona University, Flagstaff, AZ) 

Uranium has been mined for many years and used as fuel for nuclear reactors and 
materials for atomic weapons, ammunition, and armor. The overall goal of this research is to 
measure the chemical genotoxicity of uranium. Previous work has shown that uranyl acetate 
produced single strand breaks in plasmid DNA in the presence of vitamin C (ascorbate) in 
vitro. The purpose of the current study was to measure the production of DNA strand breaks 
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in cultured cells. We hypothesize that if uranyl acetate produces direct DNA damage in cells, 
then damage should be greater in the repair deficient CHO EM9 cell line than in the repair 
proficient CHO AA8 cell line. The goal of our research is to measure the chemical 
genotoxicity of uranium with the alkaline single cell comet assay. In support of our 
hypothesis, results from experiments with CHO AA8 and CHO EM9 cells showed that 
uranium produced DNA single strand breaks in a concentration-dependant manner. Greater 
tail moments were observed in the CHO EM9line relative to the CHO AA8 line for all doses 
ofH202 (40- 80 J.LM) and uranyl acetate (50- 300 J.LM) tested. Understanding the 
genotoxicity of uranium and its reactivity with DNA is important to better understand how 
this carcinogen induces cancer and will help to elucidate mechanisms of lung and other 
cancers in people exposed to uranium. 

10:00- 10:30 

10:30- 10:45 

COFFEE BREAK IN ROOMS 103/107 

*URANYL ACETATE-INDUCED HYDROLYIS OF A 
DINUCLEOTIDE AS STUDIED BY HPLC 

Rina Salanga, Edgar Civitello and Diane Stearns (Northern Arizona University, Flagstaff, 
AZ) 

The overall goal of this research is to characterize the molecular mechanism of uranyl 
acetate-induced strand breaks in vitro. A previous study showed that reactions of uranyl 
acetate and ascorbate (vitamin C) produced plasmid relaxation in pBluescript DNA, 
suggesting that uranium may be directly genotoxic, though the mechanism of DNA damage 
remains unclear (Chern. Res. Toxicol, 2003, 16: 254-530). The hypothesis being studied in 
this work is that two possible mechanisms may exist for uranium-induced DNA strand 
breaks. One possibility is direct uranyl ascorbate-catalyzed DNA hydrolysis. The second 
possibility is an oxidative mechanism involving H-atom abstraction by free radicals. HPLC 
was used to characterize the possible mechanisms of uranium-induced DNA damage in 
comparison to Ce(IV), a well documented hydrolytic cleaving agent for linear DNA, and 
Cr(V)-ehba, another positive control for metal-induced DNA damage. The reaction of uranyl 
acetate and ascorbate, under the same conditions as Ce(IV), did not hydrolytically cleave 
thymidylyl (3'~5')-2'-deoxyadenosine (dTpdA) to completion. These data suggest that 
uranyl ascorbate may cleave DNA through oxidative mechanisms, or that uranium 
interactions with nucleotide dimers do not model those with bulk DNA. 

10:45-11:00 *URANIUM AND ARSENIC ANALYSIS OF WATER 
SAMPLES ON THE NAVAJO RESERVATION 

Shanadeen Begay and Jani C. Ingram (Northern Arizona University, Flagstaff, AZ) 
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There is evidence suggesting that living subjects are more inclined to develop malignant 
tumors from consuming arsenic in uranium mine tailings vs. uranium alone. Groundwaters 
on the Navajo Reservation are largely uncharacterized for radioactive uranium contaminants. 
It is our hope to provide uranium speciation information using water samples collected 
during summer 03 and winter 04 in Blackfalls, AZ. The samples have been filtered 
according to EPA methods, tested for pH via titration, acidified for metals analysis, and 
prepped for ICP-MS verification. Preliminary results show that 3 of the 8 water sources 
sampled contain significant amounts of uranium ( > 30 ppb). We hypothesize that these 3 
samples will also contain high concentrations of arsenic from precompiled data. In this 
presentation we will show recent arsenic data in comparison with uranium data collected 
August 03. The results of this study will improve our understanding on arsenic in both 
contaminated and natural ground waters with uranium present. 

11:00-11:45 *THE ROLE OF ARBUSCULAR MYCORRHIZAL FUNGI ON 
ARSENIC ACCUMULATION IN HIGHER PLANTS 

Grant Evans and Richard Foust, Jr. (Northern Arizona University, Flagstaff, AZ) 

This project is designed to determine the effect of arbuscular mycorrhizal (ABM) 
fungi association with higher plants on the uptake of arsenic from contaminated soil. 
Previous studies conducted at Northern Arizona University have shown a distinct change in 
maize growth rate and foliage pattern between samples grown on arsenic and non-arsenic 
containing soils. Currently, seeds from Sa/sola spp. (Russian thistle), Tamarix spp.(Salt 
Cedar), Bromus spp.(grass), Typha spp.(cattail), Polypogon spp.(grass), and Prosopsis 
spp. (Mesquite) were collected from contaminated copper mine tailing sites. These seeds 
were grown on arsenic and non-arsenic contaminated soils under controlled greenhouse 
conditions. Plant tissues were sampled in triplicate, separated and categorized as rootstock or 
foliage. Each sample was then dried and analyzed by digestion with nitric acid and hydrogen 
peroxide in a laboratory microwave (MLS ETHIOS 900 Plus) using Teflon pressure bombs. 
After digestion the samples were analyzed by ET-AAS (Perkin-Elmer AAnalyst 600) 
following EPA method 7060A as a guideline. These initial data indicate a strong correlation 
between plants that have ABM fungi in association with root tissues and a marked increase in 
total systemic arsenic concentration. These data also show a marked increase in population 
of ABM fungi in the root tissue of plants that were grown on arsenic contaminated soils. 

10:00- 10:30 

11:30- 1:40 

COFFEE BREAK IN ROOMS 103/107 

ANNUAL ANAS AWARDS LUNCHEON AND BUSINESS 
MEETING: ROOMS 111/114,AGAVE HALL 
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CONSERVATION SECTION 

SESSION 1 8:00 

ROOM: 122 

Chairperson: Jim de Vos 

8:00-8:20 BIODIESEL FEASIBILITY STUDY 

Grant Michael Brummels (Northern Arizona University, Flagstaff, AZ) 

Northern Arizona University's food-waste composting system was analyzed to assess 
the feasibility of integrating a fryer-waste biodiesel pilot plant. This is a study of circular 
energy systems with a focus on reducing societal transportation costs. Of key interest was the 
amount of fryer-waste in relation to food-waste, and whether that would be enough to fuel 
the operation. It was estimated that each year NAU produced 6,565 gallons of fryer-waste for 
conversion into biodiesel, while using only 411 gallons of fuel in its collection. Over 100 
tons of food-waste is removed from campus food-service facilities each year. Insufficient 
carbon is added to the original mixture to reach the ideal2:1, carbon: nitrogen, ratio. In 
addition, 25-49% of the carbon included in the original mixture does not pass through the 
screening process and, therefore, is not part of the final product. This suggests much more 
compost can be produced from the current system. Overall feasibility is limited by 
uncertainty in the broader biodiesel market and mounting budgetary pressures. Demand for 
such a system is elastic, proving much higher in land-locked and island nations. While 
feasibility in Flagstaff, AZ may be uncertain, there are places throughout the globe that need 
this technology today. 

8:20-8:40 BANE OR BOON: ECOLOGICAL EFFECTS OF WILDLIFE 
WATER DEVELOPMENTS 

Robert Waddell, StevenS. Rosenstock, Chantal O'Brien and Michael J. Rabe, (Arizona 
Game and Fish Department, Phoenix, AZ) 

Since the 1950s, resource managers and sportsmen's groups have installed thousands 
of wildlife water developments in arid regions ofthe western United States. Despite the 
considerable effort dedicated to building and maintaining wildlife waters, their ecological 
effects have received little study. Recently, critics have speculated that wildlife waters are of 
questionable value and may in fact be detrimental. Hypothesized problems include: limited 
value to game species; negligible benefits to nongame wildlife; deterioration of animal health 
resulting from poor water quality; and exposure to water-borne pathogens and water
associated disease vectors. In 1999, the Arizona Game and Fish Department, Yuma Proving 
Ground Conservation Program, and Kofa National Refuge initiated a 1 0-year research effort 
on wildlife waters in southwest Arizona. Here we report on the first phase of our research, 
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along with pertinent findings from other recent studies of wildlife waters. Overall, the results 
do not support purported negative impacts. To the contrary, wildlife waters are used by and 
appear to benefit a wide variety of wildlife, particularly non-game species. Water 
developments are an important management tool in the face of ongoing drought and human
caused loss or degradation of natural water sources. 

8:40-9:00 RAINFALL AND NUTRITIONAL STATUS OF DESERT 
BIGHORN SHEEP 

Ted McKinney, (Arizona Game and Fish Department, Phoenix, AZ) 

Effects of rainfall on nutritional status of desert bighorn sheep were studied between 
1999-2003 in the Mazatzal Mountains of central Arizona. Rainfall data were collected 
monthly, ground cover and forage utilization were measured using line transects, fecal 
samples were collected each month from adults and lambs, and population trends were 
determined via aerial surveys in October each year. Fecal concentrations of nitrogen, 2, 6-
diaminopimelic acid, neutral detergent fiber, phosphorus, and sodium indicated positive 
linkages between winter precipitation, nutritional status, and growth and production of the 
bighorn sheep population. Population growth and lamb production were higher in wetter 
years, but bighorn sheep maintained adequate nutritional status to support population growth 
and production under drought conditions. Delayed onset of lambing in 2003 indicated 
marginal or deficient nutrition influenced reproduction during severe drought conditions in 
2002. Higher winter (November-April) rainfall corresponded with greater production of 
forbs, and consumption of forbs corresponded with increasing rainfall, higher concentrations 
of fecal phosphorus, and lower levels of fecal neutral detergent fiber. We hypothesize desert 
bighorn sheep have evolved homeostatic behavioral and physiological mechanisms to 
maintain dietary nutritional quality and positive mineral balance under drought conditions. 

9:00-9:20 *HIGH SCHOOL STUDENT PROJECTS AID IN THE 
PRESERVATION AND RESTORATION OF COYOTE 
SPRINGS 

Jessica Scharer (Northern Arizona University, Flagstaff, AZ) 

At the Flagstaff Arts and Leadership Academy (F ALA) in Flagstaff, Arizona, students 
in three biology classes and an Advanced Placement Environmental Science class are doing 
individual scientific projects in the spring semester of 2004. F ALA is a charter school, 
where most of the students are focused on art studies and have a weak foundation in 
performing and reporting scientific investigations. With a total of 82 students there are a 
variety of projects being undertaken, including: greenhouse planting, insect collecting, 
animal track surveying, ornithological surveying, making forestry and floral inventory. 
Working with Mindy Bell, the science teacher at F ALA, the students are doing the basic 
steps of the scientific process of writing a project proposal, executing the experiment, 
recording and analyzing data, completing statistical analysis, researching and writing the 
scientific report paper. Though the student's projects vary in subject Coyote Springs will 
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be the ecosystem that will be emphasized. Coyote Springs is the last viable spring left in 
northern Arizona and Mindy was awarded a grant for the study and restoration of it. The 
data on plant growth experiments will be shared with the Flagstaff Arboretum, so not only 
will these projects help the students learn the basics of science, but also the application of 
such in preservation and restoration of a native ecosystem. 

9:20-9:40 MOUNTAIN LION REDUCTION AND GROWTH AND 
PRODUCTION OF A DESERT BIGHORN SHEEP 
POPULATION 

McKinney, T., and Thorry Smith,( Arizona Game and Fish Department, Phoenix, AZ) 

We studied a bighorn sheep population in the Mazatzal Mountains of central Arizona 1999-
2003 to determine effects of predators on growth and production. Comparisons between 
bighorn sheep population trends on the study area and on reference areas lacking mountain 
lions suggested mountain lion predation influenced a bighorn population decline in the 
Mazatzal Mountains during 1994-1997. Documented kills and diet data indicated continual 
mountain lion predation of bighorn in the Mazatzal Mountains population between 1995-
2003. Mountain lion reductions were implemented on the Mazatzal Mountains after 1999 as 
an experimental element, and indices of population growth and lamb production increased 
during 2000-2003 coincident with predator removals. Results support a hypothesis that 
mountain lion predation was a strongly additive mortality source affecting the Mazatzal 
Mountains bighorn sheep population. 

9:40-10:00 *THE EFFECTS OF WILDFIRE ON SEMI-ARID GRASSLAND 
SOILS 

Rebekka Rieder (Northern Arizona University, Flagstaff, AZ) 

Grasslands are the world's largest land type and are extremely productive and rich in 
biodiversity. In northern Arizona, the grasslands ofWupatki National Monument are 
managed to support biodiversity and provide habitat for wildlife. In August 2002 a wildfire 
burned a part of these grasslands. I studied the effects of fire on important soil properties 
including soil temperature, soil moisture, total soil organic matter and total soil organic 
nitrogen. I paired up plots on both sides of the fire boundary to compare the burned site with 
the no burned site. I found no significant effect of fire on any of these soil properties, 
however soil temperature and soil moisture changed through time. These results suggest that 
fire in this ecosystem does not greatly alter soil properties. I conclude that the soil in this 
ecosystem is buffered from the heat of grassland fires due to a thick layer of coarse cinders. 

10:00- 10:30 COFFEE BREAK: ROOMS 103/107 
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10:30- 10:50 LANDSCAPE-LEVEL MODELS OF POTENTIAL HABITAT 
FORSONORANPRONGHORN 

Chantal S. O'Brien , Steven S. Rosenstock , Susan R. Boe (Arizona Game and Fish 
Department, Phoenix, AZ), John J. Hervert, Jill L. Bright (Arizona Game and Fish 
Department, Yuma, AZ) 

A single population of the endangered Sonoran pronghorn (Antilocapra americana 
sonoriensis) exists in the United States, with 2 additional populations present in Mexico. 
Given the vulnerability of small, remnant populations to stochastic events, an important 
aspect of recovery planning is identifying potentially suitable areas for establishment of new 
populations. To support such efforts, we developed landscape-level Classification and 
Regression Tree (CART) and logistic regression models of potential Sonoran pronghorn 
habitat in southwestern Arizona through a 2-part modeling process. Both models determined 
whether areas would be used or unused by Sonoran pronghorn based upon values of 
explanatory variables (slope, aspect, biome, distance to wash, and soil category) at Sonoran 
pronghorn locations and unused locations. We created a predictive GIS map of Sonoran 
pronghorn habitat from each model and applied it to the evaluation area. Both models 
identified> 12,000 km2 of potential habitat for Sonoran pronghorn on the evaluation area. 
Our models are a first step towards identification of potential translocation sites for So no ran 
pronghorn. Potential translocation sites should be further evaluated with respect to habitat 
factors that were not included in our models, including barriers to pronghorn movements, 
water supplies, and forage resources. 

10:50-11:10 WEST NILE VIRUS, AN IMPEDIMENT TO RECOVERY OF 
SOME AVIAN SPECIES 

Jim deVos (Arizona Game and Fish Department, Phoenix, AZ) 

Over the last 3 decades considerable efforts have been made to recover and manage 
endangered species such as the Peregine falcon and to keep once widespread species such as 
prairie chickens from declining to the point that they would need to be listed. In 1999, West 
Nile Virus was introduced into North America and it appears to pose significant health risks 
to many avian species. The spread of this disease has covered almost all of North America in 
only four years. Once thought to be only a disease that posed risks to cervids, the disease has 
now been documented as the cause of mortality for over 200 avian species and now is found 
in both mammals and reptiles. Recently obtained data suggest that mortality is high for many 
raptor species and may jeopardize the recovery efforts for several raptor species. Information 
from Wyoming supports that sage grouse are highly susceptible to WNV and that the 
presence of this disease may also hasten the decline of this species and cause its listing in the 
West. 

11:30-1:40 ANNUAL ANAS AWARDS LUNCHEON AND BUSINESS 
MEETING: ROOMS 111/115, AGAVE HALL 
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HYDROLOGY SECTION 

Session I 8:00 

ROOM: 208 

Chairperson: Daniel Neary 

8:00-8:20 WATER BALANCE IN UPPER LAKE MARY, FLAGSTAFF, 
ARIZONA 

Assefa S. Desta and Aregai Teele (Northern Arizona University, Flagstaff, AZ) 

Upper Lake Mary is one of the main drinking water supply sources for the City of 
Flagstaff, Arizona. It is a man-made lake 8.85 kilometers long and 91.4 to 610 meters wide 
located about 16 kilometers southeast of Flagstaff. It was formed by an earthen dam 
constructed in 1941. Because the Lake is located within the Coconino National Forest, it is 
managed for multiple uses, and there is an agreement between the City of Flagstaff and the 
US Forest Service to not lower the lake surface below 5.58 meters to ensure its continuous 
use for recreation. This paper constructs a water budget for the Lake using estimates of the 
different hydrologic fluxes into and out of the Lake. The main components of the water 
budget consist of precipitation falling on the Lake surface and surface runoff coming from 
the surrounding watershed area as inputs, and evaporation, downward seepage into the 
underlying aquifer, water withdrawal by the City of Flagstaff and any surface outflows as 
losses all provided in a monthly basis. Precipitation data from the weather station at Flagstaff 
Pulliam airport is used to determine both the precipitation on the surface of the lake and the 
watershed runoff input. Values for the other variables in the water budget are obtained from 
the literature. Reliable estimates of the monthly and seasonally water budgets may help in 
better management for the various uses of the lake water. 

8:20-8:40 A WATER BUDGET FOR EMORY OAK WOODLANDS: A 
REFINEMENT 

Peter F. Ffolliott (University of Arizona, Tucson. AZ) 

An initial approximation of a water budget for Emory oak woodlands was presented in the 
Hydrology Section ofthe Arizona-Nevada Academy of Science in the 2000 meeting. Water 
storage points and estimates flows of water within and between these storage points were 
examined in reference to hydrologic investigations available at that time. Analysis of this 
water budget showed that the largest component was transpiration as expected. Estimates of 
transpiration rates of thinned coppice on rootstock of Emory oak have been made since the 
initial approximation, allowing a refinement to be made of a water budget for these modified 
ecosystems 



8:40-9:00 GEOMORPHOLOGY OF SMALL WATERSHEDS IN AN OAK 
WOODLANDS IN THE PELONCILLO MOUNTAINS 

Daniel G. Neary and Gerald J. Gottfried (USDA Forest Service, Rocky Mountain Research 
Station, Flagstaff, AZ) and Ronald J. Bemis (USDA Natural Resources Conservation 
Service, Douglas, AZ) 

Oak woodlands and savannas cover approximately 80,350 km2 in the southwestern United 
States and northern Mexico. These ecosystems are an important vegetation type in the 
Coronado National Forest of southeastern Arizona and southwestern New Mexico where 
they occupy approximately 343,000 ha. 
Twelve small watersheds on the east slope of the Peloncillo Mountains in the Chihuahuan 
Desert of southwestern New Mexico are being studied to determine the ecosystem responses 
to the impacts of cool and warm season fires. The bedrock geology consists of a Mid
Tertiary rhyolite lava flow overlain by volcaniclastic sedimentary rocks .. Ridges and hill 
slopes are covered by thin layers of Quaternary colluvial deposits and residual soils. 
Deposits of older piedmont alluvium are scattered throughout the landscape. Soils are 
skeletal and quite shallow. The individual drainages are moderately incised and carry only 
ephemeral flow during winter rains and snowmelt or monsoon storms. Cross-sections have 
been located randomly within 80-m reaches. Channels contain many rock outcrops and are 
being surveyed to determine the proportions that are rock, alluvium, vegetation, and coarse 
woody debris. 

9:00-9:20 STREAMFLOW AND PRECIPITATION OF TWO LARGE 
WATERSHEDS IN NORTH-CENTRAL ARIZONA 

Boris Poff (USDA Forest Service, Rocky Mountain Research Station, Flagstaff, AZ), Assefa 
S. Desta, and Aregai Teele (Northern Arizona University, Flagstaff, AZ) 

The USDA Forest Service maintained the Beaver Creek Experimental Watershed in 
North-Central Arizona from 1955 to 1982. After the Forest Service discontinued the Beaver 
Creek project in 1982, Northern Arizona University's School of Forestry took over and has 
continued to monitor and do research on two of the largest watersheds, known as Woods 
Canyon and Bar M. From 1982 to 1995 only streamflow data is available for these 
watersheds. In 1995 NAU installed a weather station at Bar M and upgraded the stream 
gauges at the mouth of both watersheds. Using this newly collected data from 1995 to the 
present as well as USDA Forest Service data from 1961 to 1982 we will determine an event 
based correlation between streamflow and precipitation for both watersheds. 
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9:20-9:40 PREDICTING EVENT BASED PEAK DISCHARGES 
RESULTING FROM THINNING AND WILDFIRE FOR THE 
RIO DE FLAG WATERSHED, FLAGSTAFF, ARIZONA 

DuncanS. Leao and Aregai Teele (Northern Arizona University, Flagstaff, AZ) 

This research was designed to assess stream discharge that results from wildfire and forest 
thinning. The objectives were to: 1) assess the hydrology of the 13,727 ha Rio de Flag 
Watershed, and 2) determine potential peak discharges resulting from wildfire and forest 
thinning. The hydrologic assessment used data from local, state, and Federal agencies and 
organizations. Event based surface runoff (peak discharge) was determined using an Army 
Corps of Engineers hydrologic modeling system called HEC-2 HMS. Peak discharge values 
were quantified under light, moderate, and heavy thinning treatments for 4,047 ha in the Fort 
Valley Experimental Forest area. Peak discharge values were also quantified under three 
theoretical wildfire scenarios according to proportion of watershed severely burned. 
Thinning the forest had no significant impact on peak discharge, while catastrophic wildfire 
increased potential peak discharge by as much as lo times the historic 100-year discharge. 

9:40-10:00 CONTRIBUTIONS OF SNOWMELT TO STREAMFLOW IN 
SOUTHEASTERN ARIZONA: A CASE STUDY FROM THE 
SANTA CATALINA MOUNTAINS 

Gerald l Gottfried (USDA Forest Service, Phoenix, AZ) and Peter F. Ffolliott (University of 
Arizona, Tucson, AZ) 

Little is known about the contributions of snowmelt to streamflow in the sky islands of 
southeastern Arizona. Therefore, historical data sets obtained on snow courses maintained 
by the USDA Soil Conservation Service (now the Natural Resources Conservation Service) 
on the Santa Catalina Mountains and streamflow regimes in Sabino Canyon are used as a 
basis to make a comparison between the two and, in doing so, determined whether 
snowpacks contribute significantly to streamflow regimes from the mountain. A comparison 
of these findings to the results from similar investigations in the regions of more extensive 
snowpacks in Arizona is also presented. 

10:00- 10:30 COFFEE BREAK IN ROOMS103/107 

10:30- 10:50 EVAPOTRANSPIRATION ESTIMATES FOR THE 
SOUTHWESTERN UNITED STATES 

Aregai Teele (Northern Arizona University, Flagstaff, AZ) 

Estimates of daily evapotranspiration (ET) values are extensively used to determine plant 
water requirements and overall daily water loss from any area of interest in the Southwest. 
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Evapotranspiration or consumptive use is a measure of the amount of water used by plants 
for transpiration and tissue building, and the water evaporated from soil surface or any other 
open space intercepting precipitation during a specific period of time. It is expressed as a 
volume per unit area, or depth. In this paper, we will present a compendium of estimates of 
basic consumptive use of different crops, shrubs, grasses and some trees that have been 
determined by various researchers to serve as easily accessible source of information for 
farmers, foresters, gardeners and other water users. In the absence of such information, users 
can estimate the average ET value for a plant or a particular area of interest using an 
appropriate method provided in this paper. 

10:50 -11:10 COMPARING THE HYDROLOGIC CARIABILITY OF 
RIVERS IN THE GILA BASIN 

Jonathan W. Long and Alvin L. Medina (USDA Forest Service, Rocky Mountain Research 
Station, Flagstaff, AZ) 

Biologists have invoked hydrologic variability as a master variable controlling native fish 
dynamics in southwestern rivers. However, hydrologic variability is a complex concept that 
needs to be broken down into different components and considered at various time scales. 
We examined 37 years of continuous flow records at seven stream gages in the Greater Gila 
River Basin, including the Upper Salt River, the Upper Verde River, the Upper Gila River, 
and Aravaipa Creek. We calculated hydrologic statistics using the Index of Hydrological 
Alteration software and additional formulas recommended for hydrogeographic 
classification. The results show that these streams are comparable to perennial streams in 
other parts of the country, except that they are smaller in terms of mean annual runoff. 
Furthermore, the streams are distinctive from each other, as snowmelt dominates the Upper 
Salt River, high baseflows distinguish the Upper Verde River, and frequent, flashy floods are 
common in Aravaipa Creek. While the recent record of large flood events in the four systems 
may help explain native fish dynamics, it is important not to oversimplify the differences 
among the streams or to assume that differences are due to inherent "variability" rather than 
due to chance storm events. Classifying floods according to factors other than peak 
magnitude, such as season or cause, would help to better understand relationships between 
hydrology and native fish dynamics. 

11:10-11:30 USE OF THE ANALYTIC HIERARCHY PROCESS FOR 
CONAFOR FOREST BUDGET ALLOCATION IN DURANGO, 
MEXICO 

Gustavo Perez-Verdin and Aregai Teele (Northern Arizona University, Flagstaff, AZ) 

There is an increasing debate to determine the most efficient way of allocating financial 
resources to foster multi-resource forest management in Durango, Mexico. This debate has 
been triggered by the increasing interest of stakeholders in environmental issues, water 
resource development, non-timber resources production, and providing better recreation 
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opportunities. CONAFOR, the Mexican agency in charge of allocating budget to promote 
sustainable development, is currently implementing four national programs. These programs 
include development of native forest resources, plantations, non-timber products, and water 
harvesting. This paper uses the analytic hierarchy process to determine the most efficient and 
fair means of allocating federaVstate budget among these programs. Four interest groups, six 
management objectives, and four national programs were hierarchically arranged and 
described to analyze a multi-objective forest management system in Durango. The results 
showed that the development of native forest resources and water harvesting programs 
received the highest budget allocation on the basis of public preferences and management 
objectives. The study recommended that the government should change the distribution of 
financial resources in order to satisfy current needs of various interest groups. The AHP is an 
efficient tool applicable to forest management problems with multiple objectives. 

11:30- 1:40 ANNUAL ACADEMY A WARDS LUNCHEON AND BUSINESS 
MEETING: ROOMS 111/115, AGAVE HALL 

SESSION II 

ROOM: 208 

Chairperson: Dr. Dan Neary 

1:45-2:05 SOIL EROSION FOLLOWING THE RODEO-CHEDISKI 
WILDFIRE: AN INITIAL ASSESSMENT 

Pablo Garcia (University of Arizona, Tucson, AZ), Peter F. Ffolliott (University of Arizona, 
Tucson, AZ), and Daniel G. Neary (USDA Forest Service, Flagstaff, AZ) 

The Rodeo-Chediski wildfire, the largest fire in Arizona's history, damaged, destroyed, or 
disrupted the hydrologic and ecological functions of the ecosystems impacted. The extent to 
which these functions will return to pre-fire conditions, if they ever will, is open to 
conjuncture. It is imperative therefore, that the impacts of this fire be documented to 
establish a reference for the time-trend responses of the impacts of future fires of comparable 
magnitudes. This paper reports on the initial assessment of the Rodeo-Chediski wildfire on 
soil losses on two watersheds in the ponderosa pine forests at the headwaters of the Little 
Colorado River. One of the watersheds experienced a stand-replacing burn of high severity, 
while the other watershed was exposed to a stand-modifying burn of low-to-moderate 
severity. Initial statistical analyses indicate that there have been significant differences in the 
soil losses on these watersheds and that these differences are generally related to the fire 
severity, physiographic features, and time since the cessation of the fire. Measurements and 
monitoring of soil losses continue to provide a longer, more comprehensive picture of the 
impacts of this historical fire event. 
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2:05-2:25 RESPONSE OF FISH ASSEMBLAGES TO FISH PREDATOR 
REMOVAL, VERDE RIVER, ARIZONA, 1999-2003 

John N. Rinne and Cody Carter (USDA Forest Service, Rocky Mountain Research Station, 
Flagstaff, AZ), Albert Silas (USDA Forest Service, Prescott National Forest, Camp Verde, 
Arizona), and Dennis Miller (Western New Mexico University, Silver City, NM) 

Native fishes in the upper Verde River have declined dramatically since 1994, and 
recruitment of several of the longer-lived species is almost absent. Studies were initiated in 
autumn, 1999, to commence removal of mostly larger, nonnative, predatory species from 
three 1-km reaches of the river. Success of the project was based on: 1) response of 
nonnative, predatory species; and 2) response of the respective native species' year-1 
recruitment into the population. Four and a half years of twice-a-year removal efforts in 
these 1-km reaches have failed to produce a positive response. Recruitment of age-l Sonora 
(Catostomus insignis) and desert (C. clarki) sucker, and roundtail chub (Gila robusta) did not 
improve in the four-year period. By contrast, total numbers of nonnative fish removed 
increased steadily. Smallmouth bass (Micropterus dolomieui) was the most abundant species 
removed at all three sites, yet it became both more numerous and smaller in mean size from 
1999 to 2003. Lack of success in this pilot project appears to result from: 1) a lack of 
barriers to immigration into removal reaches; 2) insufficient intensity and extent of removal 
to achieve projected responses; 3) habitat complexity in the form of increased stream bank 
vegetative cover; and 4) stable base flows and a lack of flooding, that appeared to favor 
nonnative fish production. 

2:25-2:45 SHORT-TERM EFFECTS OF THE PICTURE FIRE ON 
FISHES AND AQUATIC HABITAT 

Cody Carter and John N. Rinne (USDA Forest Service, Rocky Mountain Research Station, 
Flagstaff, AZ) 

The Picture Fire burned approximately 5,059 ha on the Tonto National Forest in June, 
2003. Seven monitoring sites were established to determine the effects of post-wildfire ash 
and sediment inputs on fishes and their habitat. The sites were samples prior to runoff events 
and then re-sampled after the summer monsoon season ended. The native fishes collected at 
these sites were headwater chub (Gila nigra), desert sucker (Catostomus clarki), and 
speckled dace (Rhinichthys oscu/us). Fish numbers decreased across all species after the 
summer runoff events at 5 of the 6 experimental sites. The decrease ranged from a 52% 
decrease to a complete loss of all fish species at the lowest study site in the watershed. 
Percent decrease in 
Fish numbers varied with position on the watershed. The highest and lowest sites on the 
watershed showed the greatest reduction in fish numbers. Spikes in turbidity values of over 
1 ,000 NTU were recorded. The initial spikes of high turbidity were correlated with a 
pronounced drop in dissolved oxygen. High turbidity was also correlated with a flattening of 
the diurnal pattern of oxygen rise and fall. Little change in pH was observed. Suspended 
solids data, pebble count data, and macroinvertebrate samples were also collected during the 
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study period. Short-term results of this study corroborate previous studies documenting the 
dramatic, negative impact to native fishes in fire-impacted streams. 

2:45- 3:00 HYDROLOGY SECTION BUSINESS MEETING 

3:00- 3:30 COFFEE BREAK 
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POSTER SESSION 

SESSION I 10:00 

ROOM: 103/107 

Chairperson: Robert Reavis 

10:00- 10:30 MICROPATTERNED ARRAYS ON SILICON MICROCHIPS 

Kevin W. Cushing, and Timothy L. Vail (Northern Arizona University, Flagstaff AZ) 

The goal of this research is the development of micropattemed biosensors on 
silicon/gold microchips for applications in chemical detection and medical diagnostic 
devices. The advantage of such a tool is that it will increase sensitivity and reduce the time 
to results, compared to current rapid assay methods and devices. These micropattemed 
arrays areassembled using silicon <1 00> wafer substrates, a titanium mid-layer and gold 
<111> surfaces that are suitable for protein attachment. Micropattemed arrays are created 
using a standard photolithography and metal deposition techniques allowing for protein 
attachment selectively on the gold surfaces. Protein attachment to the gold micropattems 
occurs via hybridization ofheterobifunctional alkane-thiols to the gold surface. Proteins are 
selectively blocked from adsorption on the intervening silicon regions by reacting a 
methoxy-polyethylene glycol silane (mPEG-Silane) ofM.W.= 5000. Surface 
characterization includes atomic force microscopy, FT-IR, and water contact angle 
determinations. A current model system will explore the attachment of A vi din protein to the 
alkane thiol. The attached avidin will be probed using biotinylated Quantum Dots ® and 
examined by fluorescence microscopy. 

10:00- 10:00 A COMPUTER SIMULATION OF SEED GERMINATION 
STRATEGIES 

Daryl Lafferty, Tempe, AZ and Leslie R. Landrum, (Arizona State University, Tempe, AZ) 

In the Sonoran Desert environment of the Phoenix area, rainfall is irregular and 
unpredictable in quantity and frequency. Some plants survive dry periods by existing as 
seeds during unfavorable periods. Approximately one half of the native plant biodiversity 
near Phoenix consists of these ephemeral plants that exist most of their lives as dormant 
seeds in a seed bank. A desert ephemeral whose seeds all germinated on first exposure to 
moisture might quickly become extinct. A better strategy might be to germinate only a 
fraction of the seeds in a particular growing season, thus hedging the risk. A computer 
simulation program has been developed that models various climates and plant 
characteristics to suggest strategies that might be effective under different conditions. The 
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results of these simulation experiments indicate that the best strategies for ephemeral plants 
in a Sonoran desert environment seem to match some of the observed germination 
characteristics of actual desert plants, e.g. Pectocarya recurvata (Boraginaceae). This 
computer program may potentially be used in research and teaching. 

10:00- 10:30 A SEARCH FOR HIGH PERFORMANCE MICROALGAE TO 
REMEDIATE NITRATE-CONTAMINATED 
GROUNDWATER: CONCEPT AND PRELIMINARY RESULTS 

Natalie Case, Milton Sommerfeld, Qiang Hu (Arizona State University, Tempe, AZ) 

Water supply sources are susceptible to many forms of contamination that can make 
the water unsafe to drink. Groundwater, in particular, is prone to nitrate contamination. 
Drinking groundwater that contains high nitrates has been linked to a number of health 
problems, especially for infants. The USEPA has set a maximum contaminant level (MCL) 
of 10 mg L'1 for N03--N in drinking water. Because it is difficult and expensive to physically 
or chemically remove nitrate from water on a large-scale, alternative methods must be 
sought. One possibility is microalgae-based bioremediation. Under favorable growing 
conditions microalgae can reduce nitrate concentrations from several fold higher than the 
MCL to below analytical detection level over a short time span. To test this concept, we 
have recently isolated several green algae and cyanobacteria species from the metro-Phoenix 
area. The isolates were grown in the laboratory with nitrate-enriched groundwater under 
constant light, temperature, and aeration with C02-enriched air. Over a period of 48 hours, 
the growth kinetics and the rate of nitrate uptake were monitored for several species and will 
be reported. The species that demonstrates the highest rate of growth and nitrate uptake will 
be further evaluated under varying conditions of light and temperature to gauge their 
potential performance under field conditions. 

10:00-10:30 EFFECTS OF INCOME, NURTURING, AND GENEROSITY 
ON MATE PREFERENCES 

Steven Funk, Tiffany Smith (Northern Arizona University, Flagstaff, AZ) 

Evolutionary psychologists contend that men and women employ different mating 
strategies. Both seek mates with resources. We hypothesized that: (1) Women's optimal 
mate is generous, particularly towards children. (2) Men prefer mates who are good mothers 
(nurturing), and whose career plans do not conflict with child rearing. (3) While women will 
prefer men whose generosity involves either resources or time, men will prefer women 
whose generosity involves time (suggesting nurturance). Participants were presented with 
four randomized biographical sketches of a person of the opposite gender (high-low 
conditions for: resources, nurturing, generosity, and child v. adult directed generosity). They 
indicated each person's attractiveness, interest in meeting them, and level of appeal for a 
relationship with that person. ANOV A revealed that participants made independent 
judgments about a potential partner's suitability as a dating partner versus a parent. 
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Specifically, males found women with high resources and low nurturing more attractive than 
high resources and high nurturing. Men were more attracted to generosity than women, 
whether in the form of money or effort (time). However, they preferred women who invest 
resources to time. Women were less attracted to men who showed no generosity. They were 
also less attracted to men who showed high (versus low) levels of adult-directed generosity. 
We discuss these unexpected results. 

10:00-10:30 *SENSITIVITY OF ESCHERICHIA COLI TO PROLINE 
ANALOGUES IN LABORATORY CULTURE MEDIA AND 
HUMAN URINE 

Latoya N. Cooks, Charles E. Deutch, Maria E. Arballo, Jenny M. Gomes, Tiara M. Williams, 
and DavidS. Gonzales (Arizona State University West, Phoenix, AZ) 

The bacterium Escherichia coli is a major cause of urinary tract infections (UTis). 
Although standard antibiotics such as sulfamethoxazole/trimethoprim can be used to treat 
these infections, resistance to these compounds has been increasing. E. coli actively 
accumulates osmotically-compatible solutes such as L-proline from the urine in order to 
survive as a uropathogen. An alternative treatment for UTis may be to use compounds that 
are structurally similar to proline but metabolically toxic as antimicrobial agents. The 
sensitivity of the bacteria to more than 25 commercially-available proline analogues was 
determined using the radial streak method and a standard minimal salts agar medium. Strains 
containing mutations in the three different proline transport systems were used, and their 
sensitivity was measured in both the absence and the presence of0.3 M NaCl. The bacteria 
were most sensitive to L-azetidine-2-carboxylate and 3,4-dehydro-DL-proline. Sensitivity to 
these compounds was dependent on the number of functional proline transport systems and 
was greater during growth on high salt medium. The sensitivity of E. coli was then assessed 
quantitatively by determining the minimal inhibitory concentrations (MICs) in liquid culture 
medium in the absence and presence of0.3 M NaCl, yielding consistent results with those 
obtained by the radial streak method. The MIC experiments were repeated using filter
sterilized human urine as the growth medium. The bacteria were resistant to these proline 
analogues even if all three proline transport systems were still functional. By contrast, E. coli 
remained sensitive to sulfamethoxazole/ trimethoprim during growth in urine. These results 
suggest that while some proline analogues can inhibit the growth of E. coli in laboratory 
culture media, they may not be effective in vivo. Additional compounds will need to be 
developed that can inhibit growth of this pathogen within the urinary system. 

10:00- 10:30 BIOABSORPTION OF SURFACE WATER CONTAMINATES 
THROUGH MICRO ALGAL MASS CULTURE 

Mike Bellefeuille, Qiang Hu, and Milton Sommerfeld (Arizona State University, Tempe, 
AZ) 
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Within the next few years, because of drought and population growth, we will 
become increasingly dependent on groundwater to meet our demands for water usage. 
Monitoring of groundwater quality by several government agencies has found increasing 
problems with high nitrate and phosphate levels in Arizona. A large portion of this 
contamination is a result of surface water run-off, from agricultural facilities, absorbing into 
the watershed. Over 1 0 percent of the 8,864 wells tested in Arizona exceed the maximum 
recommended concentration of 10 milligrams per liter (mg/1) of nitrate-nitrogen (N03-N) in 
drinking water set by the EPA. We introduce an advanced biological system for 
bioabsorption of nitrogen and phosphorus using microalgal mass culture from surface water 
run-off. The basis for this technology is that some microalgae exhibit nutrient uptake 
potential 1 0 to 20 times higher than other plants due to efficient light and nutrient utilization. 
In this study we investigated a green alga, Scenedesmus obliquus that exhibits an 
extraordinarily high nitrate uptake rate and biomass yield. The Physiological characteristics 
and nitrate removal dynamics of our species were determined by a series of experiments 
aimed at optimizing the rate of cell growth and nitrate removal. 

10:00- 10:30 *GOLD NANOSHELL FORMATION ON PARAMAGNETIC 
SILICA NANOPARTICLES 

Jennifer Broyles, Deron Daugherty, Michael Valentine, Timothy L. Vail (Northern Arizona 
University, Flagstaff, AZ) 

There is growing biomedical interest in the use of nanoparticles assembled as core
shell structures for site-directed therapies including tumor treatment. Recent research has 
demonstrated the use of silica-colloidal gold nanoparticles (diameter -20nm) as a method for 
focusing and redirecting thermal energy (near IR). We have investigated the liquid-phase 
development of multi-layered systems such that paramagnetic nanoparticle cores 
(ferrofluids) were coated with silica as tetraethylorthosilicate (TEOS) and functionalized with 
aminopropyltriethoxysilane (APTES). The resulting core-shell structures were precipitated 
with 5nm and 20 run prepared colloidal gold and a gold sol reduced from gold chloride 
(HAuC14). The resulting particles were characterized by paramagnetic properties, particle 
sizing by dynamic light scattering, spectrophotometry, and transmission electron microscopy. 
Further developments will include kinetic studies of particle layering for enhancing the 
optical characteristics of the material. 

10:00- 10:30 *IMMUNOCHROMATOGRAPHIC ASSAY FOR ETHYNYL 
ESTRADIOL IN MUNICIPAL WASTEWATER 

Amy DeMers, Michael Valentine, Catherine Propper, and Timothy L. Vail (Northern 
Arizona University, Flagstaff, AZ) 

26 



A growing body of evidence suggests that exceedingly low concentrations of 
synthetic steroidal compounds in wastewater effluent can cause endocrine disruption in 
populations of amphibians and fish. A direct result of endocrine disruption includes the 
feminization of males, with subsequent repercussions at the population level. Our research 
involves designing an immunochromatographic assay for the rapid and sensitive detection of 
this group of compounds. The model system will utilize probe-reporter pairs of polyclonal 
antibodies coupled to Quantum Dots® in a competitive lateral flow assay. This assay is 
designed for the detection of 17- a ethynyl estradiol, an active ingredient in oral 
contraceptives and a known endocrine-disrupting compound in aquatic ecosystems. Quantum 
dots are nanocrystalline semiconductors with a core-shell structure that provides a high 
quantum yield fluorescence over a broad excitation spectrum. They are particularly 
appropriate to wastewater testing since they do not non-photobleach and are unaffected by 
changes in pH or the presence of other compounds. Future research will focus on designing 
a series of assays for common endocrine disruptors in wastewater. 

10:00- 10:30 *ISOLATION OF THE VPS46 GENE IN SACCHAROMYCES 
CEREVISIAE 

Jenny Sanchez, Jack Valinande, Brenda Lake, Pamela A. Marshall (Arizona State University 
West, Phoenix, AZ) 

In Saccharomyces cerevisiae, many proteins destined for the lysosome-like vacuole 
transit the early stages of the secretory pathway until they are actively sorted away from 
secretory proteins in the late Golgi. Vacuolar proteins are then routed in a vesicle-dependent 
manner directly to the vacuole or, depending on the protein cargo, to a prevacuolar endosome 
and then on to the vacuole. Using genetic selections and genetic screens inS. cerevisiae, a 
large group of vacuolar protein sorting (vps) mutants that define over fifty complementation 
groups has been isolated. All the vps mutants missort and secrete one or more vacuolar 
hydro lases. The purpose of this project is to clone the VPS46 gene by complementation. 
CPY invertase, a reporter gene, is sent to the vacuole in normal cells but is missorted and 
secreted outside mutant vps46 cells. We use a plate based assay, taking advantage of the fact 
that we can detect the enzyme activity of invertase, to determine if CPY invertase is sent to 
the vacuole or transported outside the cell. Invertase breaks down sucrose into glucose and 
fructose and we detect the glucose produced using an enzyme linked assay. In our screen, 
mutant cells secrete CPY invertase and were dark, while white cells do not missort and 
secrete CPY-invertase and may contain the VPS46 gene. Due to technical difficulties, we 
have not yet had full genome coverage and have not identified VPS46. Our future studies 
will focus on obtaining a higher number of colonies to yield the VPS46 gene. 
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10:00- 10:30 * BIODIESEL FEASIBILITY STUDY 

Grant Michael Brummels (Northern Arizona University, Flagstaff, AZ) 

Northern Arizona University's food-waste composting system was analyzed to assess 
the feasibility of integrating a fryer-waste biodiesel pilot plant. This is a study of circular 
energy systems with a focus on reducing societal transportation costs. Of key interest was the 
amount of fryer-waste in relation to food-waste, and whether that would be enough to fuel 
the operation. It was estimated that each year NAU produced 6,565 gallons of fryer-waste for 
conversion into biodiesel, while using only 411 gallons of fuel in its collection. Over 100 
tons of food-waste is removed from campus food-service facilities each year. Insufficient 
carbon is added to the original mixture to reach the ideal2:1, carbon: nitrogen, ratio. In 
addition, 25-49% of the carbon included in the original mixture does not pass through the 
screening process and, therefore, is not part of the final product. This suggests much more 
compost can be produced from the current system. Overall feasibility is limited by 
uncertainty in the broader biodiesel market and mounting budgetary pressures. Demand for 
such a system is elastic, proving much higher in land-locked and island nations. While 
feasibility in Flagstaff, AZ may be uncertain, there are places throughout the globe that need 
this technology today. 

10:00-10:30 *COMPARISON OF ULTRA-STRUCTURAL MORPHISMS IN 
ARBUSCULAR MYCORRHIZAL FUNGI ASSOCIATED WITH 
MESCUITE TREES GROWING ON ARSENIC AND NON
ARSENIC CONTAMINATED SOILS 

Grant Evans, Marilee Sellers, Andrea Redmond, Nancy Johnson, Richard Foust, Jr. 
(Northern Arizona University, Flagstaff, AZ) 

This project is designed to determine if structural changes occur in the arbuscular 
mycorrhizal fungi when associated with plants growing on contaminated soils. Studies 
currently underway at Northern Arizona University have shown a distinct change in plant 
growth rate and pattern between samples grown on arsenic and non-arsenic contaminated 
soils. Root samples taken from Mesquite trees growing on arsenic contaminated sites were 
compared to root samples taken from same species trees on non-contaminated sites. The 
samples were visually compared using a Jeol1200 EX II Transmission Electron Microscope 
(TEM). Root samples were prepared for analysis by treatment with potassium hydroxide to 
remove cellular matrices, and then treated again in a diagnostic ink which binds only to 
chitin. Treated samples were inspected with a light microscope under 40x magnification. 
Samples that contained the arbuscular mycorrhizal fungi were selected for fixation and 
further processed. Root samples were prepared for observation under TEM by fixation in 
glutaraldehyde followed by embedding in Spurr resin. Following embedding, thick sections 
of each sample were checked for presence of arbuscular mycorrhizal fungi. Upon 
confirmation of the fungi, thin sections were produced from each sample. Currently the thin 
sections are being evaluated with the TEM for morphological and structural variation caused 
by arsenic contamination. 
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10:00- 10:30 *HIGH SCHOOL STUDENT PROJECTS AID IN THE 
PRESERVATION AND RESTORATION OF COYOTE 
SPRINGS 

Jessica Scharer (Northern Arizona University, Flagstaff, AZ) 

At the Flagstaff Arts and Leadership Academy (F ALA) in Flagstaff, Arizona, 
students in three biology classes and an Advanced Placement Environmental Science class 
are doing individual scientific projects in the spring semester of2004. FALA is a charter 
school, where most of the students are focused on art studies and have a weak foundation 
in performing and reporting scientific investigations. With a total of 82 students there are 
a variety of projects being undertaken, including: greenhouse planting, insect collecting, 
animal track surveying, ornithological surveying, making forestry and floral inventory. 
Working with Mindy Bell, the science teacher at F ALA, the students are doing the basic 
steps of the scientific process of writing a project proposal, executing the experiment, 
recording and analyzing data, completing statistical analysis, researching and writing the 
scientific report paper. Though the student's projects vary in subject Coyote Springs will 
be the ecosystem that will be emphasized. Coyote Springs is the last viable spring left in 
northern Arizona and Mindy was awarded a grant for the study and restoration of it. The 
data on plant growth experiments will be shared with the Flagstaff Arboretum, so not only 
will these projects help the students learn the basics of science, but also the application of 
such in preservation and restoration of a native ecosystem. 

10:00 -10:30 *ARSENIC IN MONTEZUMA WELL'S FOODCHAIN 

Laona Burk, Chris Gerstel, Annie Kuzelka, Richard D. Foust Jr. (Northern Arizona 
University, Flagstaff, AZ) 

Motobdella montezuma, an endemic leech to Montezuma Well, primarily feeds on 
Hyalella montezuma, an endemic amphipod. The leech disposes of the amphipod's 
exoskeleton after six hours of being ingested. M montezuma has shown to have arsenic 
concentrations in the 1,850 ppm range, while the H montezuma arsenic concentration is 
significantly lower. Standard Reference Materials were used to develop arsenic analysis 
procedures on the GF AAS yielding 90 to 100 percent recoveries. The GF AAS is optimized 
for plant materials but does not work well with animal tissues yielding 50 percent recoveries. 
Analytical techniques will be developed to quantify arsenic in fatty tissues, dogfish muscle 
SRM, via ICP-MS considering GF AAS is a poor method in this case. These techniques 
along with structural differentiation analysis within a species will be used to analyze the 
movement of arsenic in Montezuma Well. 
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10:00- 10:30 *INSECT HERBIVORY ALTERS NUTRIENT 
ACCUMULATION RATES AT A PINYON-JUNIPER 
WOODLAND 

Pamela Cox (Northern Arizona University, Flagstaff, AZ) 

The pine needle scale (Matsucoccus acalyptus) attacks needles of juvenile trees. In 
this study scales have been removed ( defaunated) from a subset of trees, left in their natural 
populations on a subset of trees (susceptible), and are not found on a third subset oftrees 
(resistant). Canopy area of susceptible, resistant, and defaunated pinyon pine (Pinus edulis) 
trees were measured. All trees were cored using a Mora Incremental corer (Sweden). Cores 
were sanded and aged. Soil cores were hammered into the soil30 em under each tree and in 
the open spaces. A 40 g sample of air-dried soil was used to determine the carbon and 
nitrogen stocks of the soil using a Carlo-Erba Model25000CN elemental analyzer (Milan). 
These measurements were used to access the soil nutrient accumulation rate differences 
between the three types of scale trees. Analysis of carbon and nitrogen stocks showed much 
lower values in the open spaces than under the trees. C and N stocks were greatest under the 
resistant trees. Both nutrients have greater accumulation rates under resistant and defaunated 
trees than under susceptible trees. 

10:00- 10:30 *THE EFFECTS OF WILDFIRE ON SEMIARID GRASSLAND 
SOILS 

Rebekka Rieder (Northern Arizona University, Flagstaff, AZ) 

Grasslands are the world's largest land type and are extremely productive and rich in 
biodiversity. In northern Arizona, the grasslands ofWupatki National Monument are 
managed to support biodiversity and provide habitat for wildlife. In August 2002 a wildfire 
burned a part of these grasslands. I studied the effects of fire on important soil properties 
including soil temperature, soil moisture, total soil organic matter and total soil organic 
nitrogen. I paired up plots on both sides of the fire boundary to compare the burned site with 
the no burned site. I found no significant effect of fire on any of these soil properties, 
however soil temperature and soil moisture changed through time. These results suggest that 
fire in this ecosystem does not greatly alter soil properties. I conclude that the soil in this 
ecosystem is buffered from the heat of grassland fires due to a thick layer of coarse cinders. 

10:00- 10:30 *SHOULDER LAVAGE TEMPERATURE MEASUREMENTS 
DURING RADIOFREQUENCY ENERGY THERMAL 
CAPSULORRHAPHY 

Monica Lopez (Estrella Mountain Community College, Avondale AZ) Y an Lu and Mark 
Markel (School ofVeterinary Medicine, University of Wisconsin-Madison, Madison, WI) 
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This study is designed to measure the temperature of the lavage solution within a 
custom-built chamber during thermal capsulorrhaphy using radiofrequency energy (RFE). 
Materials and Methods: A section of fresh bovine capsular tissue was fit inside the chamber. 
RFE was applied using three different RFE generators coupled with the probes at different 
settings. Tests were performed under both flow and no flow conditions. Lavage temperature 
inside the chamber was recorded with a thermometry probe using the LUXTRON 790 
generator and a personal computer. Data were recorded using HyperTerminal software and 
analyzed with Statistics Analysis System (SAS). Results: When using intermittent and 
continuous patterns with flow, all recorded lavage temperatures in both coagulation and 
cutting modes at each time interval were below 40°C. Under no flow conditions, while using 
an intermittent application, the ArthoCare probe caused lavage temperatures to reach 50°C in 
a coagulation mode, whereas during continuous application, both ArthroCare Mitek caused 
lavage temperatures to exceed 60°C after two minutes in both coagulation and cutting modes. 
Conclusion: The results of this study indicated that using flow during thermal capsulorrhaphy 
was critical for maintaining safe treatment temperatures during RFE application. Intermittent 
treatment with flow is recommended when using RFE in the shoulder. 

10:00- 10:30 PRODUCTION OF ACYL-HOMOSERINE LACTONE 
QUORUM SENSING SIGNALING MOLECULES IN THE 
GENUS SERRATIA 

Cynthia Razo and Sue Katz (AZCOM, Midwestern University, Glendale, AZ) 

Quorum sensing allows bacteria, one-celled prokaryotes, to work together, sharing 
information and responding to changes in their environment. Gram negative bacteria quorum 
sense by producing and secreting diffusible signaling molecules, whose concentration in the 
bacterial media is dependent on bacterial cell density. These diffusible signaling molecules 
are usually homoserine lactones (HSLs). HSLs accumulate in response to increasing 
microbial populations, and are able to modulate (positively and negatively) gene expression 
in sensitive bacteria. Characteristics such as pigment, fimbriae, swarming and toxins are 
among the characteristics known to be quorum sensing controlled. HSLs can be detected by 
several techniques. Our work employs bacterial reporter strains which have been engineered 
to respond to specific spectra of modified HSLs. We identify HSLs by analyzing which 
reporter strains respond to HSLs in culture supernatant. Quorum sensing has been 
demonstrated in several of species within the genus Serratia, and has been extensively 
studied inS. liquefaciens, but there has been no organized survey of the extent of quorum 
sensing throughout any bacterial genus or of the variability in HSLs produced, a lapse we are 
rectifying. We are studying quorum sensing by the genus Serratia, which has 1 0 recognized 
species and several subspecies. We are in the process of characterizing the HSLs produced 
by strains from each of these species and from many ofthe subspecies. 
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10:00- 10:30 *BEST MANAGEMENT PRACTICES FOR THE MITIGATION 
OF EROSION AND LOSS OF CLARITY IN LAKE TAHOE 

Samantha Taylor (Northern Arizona University, Flagstaff, AZ) 

Lakes are fragile ecosystems whose composition can be significantly altered by land
based activities. In the case of Lake Tahoe, development in the drainage basin has lead to 
increased urban runoff. This runoff contains fine sediment, nitrogen, phosphate, and other 
nutrients and pollutants. The introduction of such contaminants has resulted in 
eutrophication with significant reductions in lake clarity. An ongoing assessment of lake 
clarity, conducted by the Tahoe Research Group, indicates that clarity is decreasing by over a 
foot a year with an average 3 3% loss of clarity since the 1960's. Best Management Practice 
(BMPs), established by the Tahoe Regional Planning Agency, have been created to mitigate 
and control erosion and surface runoff at all properties in the Lake Tahoe Watershed. The 
goal of BMPs is to direct surface runoff to areas of groundwater recharge rather than along 
impervious surfaces. Such practices allow soils to filter water before entering the lake, 
thereby reducing sediment and nutrient loads and slowing, and possibly reversing, loss of 
clarity. BMPs are required of all properties and enforcement measures are being formulated. 
Authority for required implementation and enforcement comes from the Environmental 
Protection Agency. 

10:00 -10:30 MAKING REAL TIME DATA "REAL" FOR GENERAL 
INTEREST USERS 

Robert H. Reavis, (Glendale Community College, Glendale, AZ) 

Marine science attracts students of all ages. Real-time marine data is now available 
on-line with activities to focus student interest. This unique combination provides students 
hands-on learning that integrates skills in science and math, as well as social studies and 
teamwork. Two programs will be demonstrated. The Gulf Stream Voyage 
http://www.kl2science.org/curriculum/gulfstream utilizes both real-time data and primary 
sources to study the science and history of the Gulf Stream. The C.O.O.L (Coastal Ocean 
Observation Laboratory) Classroom http://www.coolclassroom.org/ was initiated by Rutgers 
University in association with their Long-term Ecosystem Observatory (LEO). C.O.O.L 
Projects include: Gone Fishing (biology) and Creating an Ocean Weather Forecast (Physics 
and Earth science). Both of these programs incorporate real-time data (Sea Surface 
Temperature maps and CTD data) and address issues of general interest (e.g. for fishermen, 
boaters and swimmers) while stimulating their scientific development. These and other sites 
may be found at: http://www.kl2science.org/cosee/a+workshop.html Thanks to the Center 
for Improved Engineering and Science Education (CIESE), and Mid-Atlantic Center for 
Ocean Sciences Education Excellence (COSEE) for development of these programs. 
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10:00- 10:30 * MICROBIAL COMMUNITIES IN THE NASAL PASSAGES 
OF HEALTHY AND URTD TORTOISES 

Ashley M. Ordorica1
, Daniel R. Martinez1

, Jenny M. Gomes 1
, Albert G. DiOrio 1111

, Sandy 
Cate2

, F. Harvey Pough1
, and Charles E. Deutch1 e Arizona State University West, Glendale, 

AZ and 2 Arizona Game and Fish Department) 

Natural communities of microorganisms are believed to provide an important barrier 
to infection by potential pathogens. We characterized the microbial communities in the nasal 
passages of desert tortoises ( Gopherus agassiziz) quantitatively to determine if there are 
individual or seasonal variations, or differences between healthy tortoises and those with 
symptoms of upper respiratory tract disease (URTD). Captive tortoises at the Adobe 
Mountain Wildlife Rehabilitation Center in Phoenix, AZ were divided into four groups: three 
healthy tortoises were sampled monthly, three URTD tortoises were sampled monthly, three 
healthy tortoises were sampled bimonthly, and three healthy tortoises were sampled once. At 
each sampling time, both nares were probed with moistened sterile swabs. The bacteria on 
the swabs were suspended in sterile saline, serially diluted, and plated on tryptic soy agar 
medium. Total bacterial counts/ml varied from tortoise to tortoise, generally increasing from 
May to August and decreasing from September to November. Total counts were usually 
higher in URTD tortoises. The microbial communities were dominated by pigmented Gram
positive cocci, but Gram-positive rods, coryneforms, and Gram-negative rods also were 
found. The proportions of different bacteria varied from month to month and did not differ 
substantially between healthy and diseased animals. These studies suggest that a broader 
ecological and microbiological analysis of these communities would be valuable. 

10:00- 10:30 *AN ANALYSIS OF PATIENT DATA FROM THE 2003 DOCARE 
GUATEMALA MEDICAL MISSION 

Paula K. Rauschkolb, James W. Cole and Ann A. Poznanski (Midwestern University, 
Arizona College of Osteopathic Medicine, Glendale, AZ) 

Over 280 healthcare providers from across the country participated in a 2-week 
medical mission in rural Guatemala. Patient data was collected at each site, recorded and 
entered into a database. Percentages were determined for the 1 0 most common complaints 
and evaluated by gender, age and clinic site. We found that the most common complaints at 
both sites for both men and women were abdominal pain and headache. An analysis by 
gender showed that the most common complaints for women were shoulder, neck and back 
pain. Men complained most frequently of skin conditions and back and knee pain. The data 
are reflective of the impact upon health caused by both the environment and the daily life 
demands of rural Guatemala. The widespread incidence of gastrointestinal problems is likely 
due to the lack of access to treated water and to unsanitary living conditions. Smoke 
produced by active volcanoes, diesel bus exhaust and cooking over wood stoves in homes 
with inadequate ventilation contributes to chronic headaches. Both osteoarthritis and somatic 
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dysfunction are common in this population, as the women routinely carry heavy loads on 
their heads, while men engage in physically-demanding agricultural work. Intense sun 
exposure has resulted in skin damage for many patients as well. 

10:00- 10 :30 * AN EXAMINATION OF ARGININE VASOTOCIN (A VT) 
EXPRESSION IN SENSORY STRUCTURES OF 
ZEBRAFISH, DANIO RERIO, EMBRYOS 

Travis Stiegler*, Matthew Grober** and Ann Poznanski* (*Midwestern University, 
Glendale, AZ and **Georgia State University, Atlanta, GA) 

In the course of immunocytochemical examination of A VT peptide expression on 
paraffin-sectioned brains of zebrafish, we made the observation that A VT appeared to be 
expressed in sensory structures of developing embryos, including the olfactory 
epithelium, taste buds and lateral line neuromasts. This novel observation has potential 
relevance to the process by which A VT regulates the production of sexual behavior in a 
variety of non-mammalian vertebrates. In order to confirm that the observed staining was 
specifically due to the presence of A VT, we used a synthetic A VT peptide to block the 
primary anti-A VT antibody. Our positive control was staining with antibody on sections 
of adult zebrafish brains, where we have previously confirmed the recognition of A VT by 
this antibody. Our negative control was the lack of staining in brain tissue when anti-
A VT is preabsorbed overnight with synthetic A VT peptide. We found that the same 
sensory structures stained positive in embryos with both the blocked and unblocked 
antibody. By this comparison, we determined that the polyclonal anti-AVT antibody 
could be binding to either an antigen other than A VT, or to an epitope on the A VT 
peptide or A VT pre-prohormone that is not blocked by specific A VT preabsorption. 
Ongoing experiments are being performed to identify the protein that is recognized by the 
polyclonal antibody, using western blot followed by gel band isolation and peptide 
sequencing. 

10:00- 10:30 RETINAL LEVELS OF LUTEIN AND XEAZANTHIN AS A 
FUNCTION OF HYPERTENSION IN YOUNGER AND OLDER 
ADULTS. 

Erica Barraza1
, Anita Valles1

, Dr. Jose E Nanez1
, Steven R Holloway1

, Michael P Engles2 

1College of Arts and Sciences, Arizona State University West, Phoenix, AZ 
2Department of Psychology, University of Georgia, Athens, GA 

Previous research suggests a strong link between the intake of dietary antioxidants, 
such as the carotenoids lutein (L) and zeaxanthin (Z) and a reduced risk of hypertension. The 
present study explored whether this relationship could be detected at younger and older ages. 
We found an inverse relationship between antioxidant status and systolic BP (GA sample, r = 
- 0.14, p<0.02) as well as between antioxidant status and self-reported blood pressure (AZ 
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sample, r = -0.38, p<0.04). These findings are consistent with studies showing a negative 
relationship between dietary and serum antioxidants and cardiovascular risk, particularly 
with older subjects. Our results corroborate such past research. The greater significance of 
our findings is that they imply that low retinal antioxidant levels may serve as a biomarker 
for increased BP and its related problems. Our findings also show that the negative 
relationship may be evident at an earlier time in the life span than previous research would 
indicate. 

10:00-10:30 BIOASSAY FOR 2, 4-D: INTERACTION OF NAOH-PHASE II 

Bertina Yellowhair1
, Ken G. Sweat2, DavidS. Gonzales2

, Corina Prieto3
, Arlene Tavizon2

• 
1Paradise Valley Community College, Paradise Valley, AZ, 2Arizona State University West, 
Phoenix, AZ, 3Estrella Community College, Avondale, AZ 

The purpose ofthis study is to see what the effects of sodium hydroxide (NaOH), 
used in the preparation of a bioassay for a synthetic auxin 2,4-dichlorophenxyacetic acid 
(2,4D) has on the accuracy and suitability of the test. At high concentrations (e.g. 1 molar), 
sodium hydroxide has a negative effect on root growth. However, at the high concentrations 
used for this bioassay (0.04-0.0016 molar), sodium hydroxide does not have a significant 
effect on root growth. This research is part of an ongoing project to develop a bioassay for 
2,4-D using cucumber seeds. 
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REPORT OF THE PRESIDENT 

It is my pleasure to report to you, the members, on the state of our organization and to 
record its progress over the past year. The Arizona-Nevada Academy of Science has played 
an important role in the promotion of science and education in the Southwest since its 
inception in 1956. Each year one-fourth of our expenditures go directly to grants, awards 
and scholarships to students, faculty, and fellows. Many of these awards are made at the 
annual meeting, including awards for best student presentations and outstanding science 
teacher. 

From an organizational viewpoint our association remains strong and looking forward to the 
future. Critical to our success is the involvement of our members. Whether you are attending 
the annual meeting, checking out our newsletter or subscribing to our journal, or applying for 
one of our awards, I would like to invite each of you to participate fully in our Arizona 
Nevada Academy of Science! If you are a member, I would also remind you to renew your 
membership. If you are not yet a member, I would encourage you to join and participate in 
this important organization. 

At this time, I would like to convey my thanks to the Officers, Directors, Section Chairs and 
Editors for their hard work and dedication over the past year. I would also like to express the 
Academy's appreciation at the generosity of MWU in hosting our annual meeting. This year, 
approximately 120 faculty and students from across Arizona and Nevada are expected to 
participate in paper and poster sessions ranging from Chemistry to Hydrology, Biology, and 
Conservation. 

Finally, it has been an honor and a privilege for me to serve as President during an interesting 
and exciting year. To my successor, Owen Davis, I offer my congratulations and wish you 
success in the coming year. As always, I look forward to meeting and speaking with you all 
at the annual meeting and assisting you in every way possible. 

William Perry Baker 
President 
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MINUTES OF THE 47TH ANNUAL MEETING 
ARIZONA NEVADA ACADEMY OF SCIENCES 

The business meeting was called to order at 12:20 by Aregai Teele, president. Kathy 
Lauckner moved and William Perry Baker seconded that the minutes from the previous year 
be accepted. The motion passed. 

Jim presented the slate of officers: 
President - William Perry Baker 
President-elect - Owen Davis 
Director, Nevada - Kathy Lauckner 
Director, No. Arizona- Steve Shuster 
Director, Central Arizona- Robert Reavis 
Director, So. Arizona - Owen Davis 

The slate was accepted by the membership. 

A vote was taken on the proposed bylaw changes which had been presented to the 
membership. It was agreed that the Board will consist of 14 members: the President, the Past 
President, the President-elect, the Corresponding Secretary, the Recording Secretary, the 
Treasurer, Regional Directors from each of the four Regions (Northern Arizona, Central 
Arizona, Southern Arizona, and Nevada, with only a single vote for each Region, plus the 
Editor of the Newsletter, Editor of the Journal, Editor of the Proceedings, and the Permanent 
Secretary. The membership also agreed that the Director of the Junior Academy would no 
longer be a member of the Board. 

Kathy Lauckner presented the best poster award to Monica Y azzle from Northern Arizona 
University. The title of her presentation was "The Reaction ofUranylacetate with Ascorbate 
Produces DNA Strand Breaks in Vitro". 

Owen Davis presented best student paper awards to three students: 
Amber Faridi of the University of Nevada, Las Vegas for her presentation entitled "in 
Vitro Anticancer Drug Screening: Comparison Between Mitochondrial 
Dehydrogenase and Colony Formation as Assay Techniques" 

Kristin E. Haskins of Northern Arizona University for her presentation entitled 
"Drought Stress and Competition with a Codominant can Alter the Establishment and 
Performance of Pinyon Pine" 

Anna Draa of the University of Nevada, Las Vegas for her presentation entitled "GIS
Based Analysis of Mountain Block Recharge for Owens Lake Playa, California" 

Tony Brazel presented the Outstanding Service Award to Milt Sommerfeld. Dr. Sommerfeld 
has been a member of the Academy since 1969 and served as President in 1990-1991 and 
acting President 1991-1992. He has participated on numerous committees and chaired many 
sessions at the Annual Meetings. He and his students have actively participated in the 
meetings and published in the Journal. 
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William Perry Baker presented the Outstanding Science Teacher Awards to Bonnie Darrell 
who teaches at Kathleen and Tim Harney Middle School in Las Vegas, Nevada and to J
Petrina McCarty-Puhl who teaches at Robert McQueen High School in Nevada. 
Steve Shuster annotinced the Bud Ellis Scholarship Award winner, Michelle Corcoran of 
Flagstaff, who plans to attend the University of Arizona and specialize in neuroscience. 

Aregai introduced the luncheon speaker, Regents Professor William Covington, Executive 
Director of the Ecological Restoration Institute and Professor in the School of Forestry at 
NAU who spoke about "Forest Health: Where We Are Today, How Did We Get Here and 
Where Are We Going?" 

Aregai acknowledged and thanked the sponsors of the meeting and the meeting was 
adjourned. 

Betsy Cooper 
Recording Secretary 

REPORTOFTHEPERMANENTSECRETARY 

The regular duties of this office are providing a permanent mailing, phone, and email 
address anas@.geo.arizona.edu for the Academy. The Permanent Secretary also provides 
reports to various governmental and academic societies; maintains the ANAS archives; edits 
and distributes the electronic version of the ANAS newsletter; moderates the ANAS listserv; 
and serves as webmaster for the ANAS web page http://geo.arizona.edu/anas/. The 
Permanent Secretary provides copies of the Proceedings Volumes and "reprints" from our 
archives upon request. The Permanent Secretary sends awards letters to recipients, and posts 
the award reports. 

This year, the Academy began providing to its members an electronic format for the 
newsletter, in addition to the ANAS listserv. One hundred nine of our current 215 members 
now receive the newsletter electronically, an increase of 12% over last year. I exhort the 
ANAS membership to receive the newsletter electronically. Save a tree! Keep your dues 
low! 

Owen K. Davis 
Permanent Secretary 
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REPORT OF THE FELLOWS COMMITTEE 

The ANAS Fellows Committee nominates Aregai Teele as a Fellow of the Arizona
Nevada Academy of Science. Aregai has been a member since 1999, and served as President 
of ANAS from 2001-2002. Aregai is a Professor in the School ofForestry at Northern 
Arizona University. He received his Ph.D. in 1988 from The University of Arizona. His area 
of expertise is hydrologic modeling, water quality analysis, and multi-criterion decision 
making in natural resources management. Aregai teaches classes in Forest Operations and 
Environmental Hydrology, and was the 2003 recipient of the Faculty Advisor Award of the 
Northern Arizona University Faculty Development Program. 

If you know of an ANAS member of long standing, worthy of this honor, please contact us! 
The criteria are: "Any member who has been a regular or sustaining member of the Academy 
for not less than five years and who has successfully engaged in recognized scientific work 
or who has made significant contributions to the Academy may be nominated as a Fellow by 
the Fellows Committee." 

Owen K. Davis 
Fellows Committee 

REPORT OF THE MEMBERSHIP SECRETARY 

As ofthe end ofMarch 2004, we have 133 dues-paying members, and 64life or 
emeritus members. Of the dues-paying members, 13 are student members. Our members live 
in 20 different states, as well as Mexico and Canada. We also have 38library or institutional 
subscribers, located in 21 different states and five foreign countries. Renewal notices will be 
mailed out each year in August, with renewals due by the end of December. Reminders will 
be posted periodically on the ANAS listserv. An on-line membership application is now 
available on our webpage, with an automatic notice sent to the Membership Secretary. At this 
time, we do not have the capability of accepting on-line payments, so checks still need to be 
mailed to the Membership Secretary. 

Ingrid Novodvorsky 
Membership Secretary 

NECROLOGY REPORT 

We sadly report the passing of Dr. George E. P. Smith, Jr., who was a life member of 
ANAS, and the "father" of many departments and programs at the University of Arizona. Dr. 
Smith received his B.S. in 1887, a Civil Engineering degree in 1899, and an honorary 
doctorate in Civil Engineering in 1929. He arrived in Tucson in September of 1900, after 
having been invited by telegraph to come to the University of Arizona to teach engineering 
and thereby prepare engineers for all the mines that were opening around Tucson. During one 
of his first classes in surveying, he took a group of 25 students out into the desert to acquaint 
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them with the use of surveying instruments. While coaching a group in using a 100-foot tape, 
he managed to back into a cholla bush, and ended up with hundreds of cholla needles in his 
flesh. 

In spite of this inauspicious beginning, Dr. Smith was a professor of Engineering and 
Physics from 1900-06, of Irrigation Engineering from 1906-55, and Professor Emeritus until 
197 5. He pioneered the measurement of Arizona's groundwater and brought widespread 
recognition to the University of Arizona as a center for the study of arid lands. He was also 
active in starting and furthering Tucson and Arizona civic projects involving water resources. 

Ingrid Novodvorsky 
Membership Secretary 

OUTSTANDING SERVICE AWARD COMMITTEE 

The 2004 recipient, Donald J. Pinkava, has been a member of and notable contributor 
to the Arizona-Nevada Academy of Science for more than 40 years. He served ANAS as 
Chair of the Biology Section, and as a member of the Scholarship Committee, Program and 
Local Arrangements Committee, Science Talent Search Committee, and as a frequent judge 
or evaluator for student presentations. Dr. Pinkava also served as Editor or Co-editor of 
Volumes 24 to 33 of the Journal of the Arizona-Nevada Academy of Science (JANAS), 
which spanned a decade during which much of the Vascular Plants of Arizona project was 
published in JANAS. Dr. Pinkava was also a frequent contributor to the annual meetings of 
the Society through his many scholarly presentations, and by mentoring the numerous 
graduate students who delivered their first professional paper at the annual meetings of 
ANAS. 

Dr. Pinkava's scholarly contributions to the most recent Flora of North America, 
Volume 4 Cactaceae, Subfamily Opuntioideae and to the publication of the Vascular Plants 
of Arizona are especially notable contributions to the field of plant systematics and to 
JANAS. Dr. Pinkava's research and service legacy includes the authoritative work on the 
Cactaceae, the cytology of the Cactaceae, the development and expansion of the Arizona 
State University Herbarium from ca. 35,000 specimens to over 250,000 specimens, and 
mentorship of numerous undergraduate and graduate students who passed through his 
laboratory and now play prominent roles in science-related activities in Arizona and the 
Southwest. His students can be found in critical professional roles in the Desert Botanical 
Garden, U.S. Forest Service, Bureau of Land Management, and in institutions of higher 
learning. Their contributions to science include published textbooks, monographs, journal 
publications, administration of academic departments, and service to professional societies. 

Milton Sommerfeld 
Outstanding Service Award Committee 
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OUTSTANDING SCIENCE TEACHER A WARD 

The winner for the Outstanding Teacher Award competition is: 

Lara Zeisler-McGuckin of the Benjamin Franklin charter School in Chandler, AZ 

Congratulations to our winner! 

William Perry Baker 
Service Award Committee 

REPORT OF THE UNDERGRADUATE GRANTS-IN-AID COMMITTEE 

The winner for the undergraduate grant~in-aid for Fall is Thomas Rob Taylor a student at 
Midwestern University in Glendale, AZ. 

His research topic is "Cloning and out planting of the California fan palms (Washingtonia 
jilifera)." 

The winner for the undergraduate grant-in-aid for Spring is Erin Nancy Eastwood. She is a 
Geology student at Northern Arizona University in Flagstaff AZ. 

Her research topic is "Evolution of a Permian dry land river system, Hermit Formation, 
Sedona." 

Congratulations to both of you. 

Aregai Teele 
Grants-in-aid Committee 
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TREASURER'S REPORT 
2003 

Operating and Short Term Reserve Fund <Vanguard Prime Money Market Fund) 
Account Value on 12/31102 $12,689.97 
Dividend Deposits 131.51 
Transferred from General Fund 5,000.00 
Account Value on 12/31/03 $17,821.48 

Goethe Educational Endowment Fund <Vanguard Index 500 Mutual Fund) 
Account Value on 12/31/02 (161.092 shares at$ 81.15/share) $13,072.62 
Transferred Donations +4.027 shares Total: 165.119 shares 
Dividends + 2.556 shares Total: 167.675 shares 
Account Value on 12/31103 (167.675 shares at$ 102.67/share) $17,215.19 

General Fund 
December 31, 2002 Balance 
Transferred to Goethe Educational Endowment Fund 
Deposits 
Expenses 
Transferred to ASU General Fund 
Transferred to Operating and Short Term Reserve Fund 
December 31, 2003 Balance 

ASU General Fund 
December 31, 2002 Balance 
Transfer from General Fund 
Expenses 
December 31, 2003 Balance 

Market Value of Assets (as of December 31, 2003) 
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$6,169.33 
-366.00 

+$17,957.76 
- 8,636.21 
-3,400.00 
-5,000.00 
$6,724.88 

$ 815.53 
+ 3,400.00 
-3,045.27 
$ 1,170.26 

$42,931.81 



General Fund Details 
Deposits Expenses 
$5080.00 Membership dues 

Journal: 
1375.00 Subscriptions 
1535.00 Sale of Back Issues 
2520.00 Reprints/Page Charges 

Printing $2447.46 
Typing 2050.00 
Postage 352.66 

Newsletter: 
Printing 414.30 
Postage 0.00 

Scholarships: 
Scholarships 800.00 
Committee Expenses/Postage 0.00 

Grants-in-Aid, High School: 
Grants 300.00 
Printing/Postage 0.00 

Grants-in-Aid, Graduate 500.00 
Annual Meeting: 

4005.00 Registration Fees 20.00 
3126.76 Sponsor donations 

Proceedings, Printing 856.67 
Proceedings, Postage 0.00 
Coffee Breaks 986.40 
Friday Reception 29.00 
Saturday Luncheon 2140.36 
Meeting Rooms 0.00 
Awards 

Outstanding Service 50.00 
Outstanding Teacher 100.00 
Printing/Postage 0.00 
Plaques 51.89 
Best Student Papers 200.00 

Supplies 27.44 
316.00 Goethe Endowment Fund Contributions 

AZ Corporation Commission 10.00 
NAAS Dues 32.05 
Supplies 0.00 
Postage/Office 245.15 
Printing/Office 68.10 

$ 17,957.76 TOTALS $ 11,681.48 

Karen Conzelman 
Treasurer 

45 



TREASURER'S REPORT 
2002 (corrected) 

Operating and Short Term Reserve Fund <Vanguard Prime Money Market Fund) 
Account Value on 12/31/01 $13,471.52 
Dividend Deposits 218.45 
Transferred to ASU General Fund -1000.00 
Account Value on 12/31102 $12,689.97 

Goethe Educational Endowment Fund <Vanguard Index 500 Mutual Fund) 
Account Value on 12/31101 (155.564 shares at $105.89/share) $16,472.67 
Transferred Donations + 3.029 shares Total: 158.593 shares 
Dividends + 2.499 shares Total: 161.092 shares 
Account Value on 12/31/02 (161.092 shares at$ 81.15/share) $13,072.62 

General Fund 
December 31, 2001 Balance 
Transferred to Goethe Educational Endowment Fund 
Deposits 
Expenses 
Transferred to ASU General Fund 
December 31, 2002 Balance 

ASU General Fund 
December 31, 200 1 Balance 
Transfer from General Fund 
Expenses 
December 31, 2002 Balance 

Market Value of Assets (as ofDecember 31, 2002) 
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$6,882.99 
-270.00 

+$11 ,290.00 
-9233.66 
-2500.00 
$6169.33 

$413.45 
+ 3500.00 
-3097.92 

$ 815.53 

$32,747.45 



General Fund Details 
Deposits Expenses 
$4850.00 Membership dues 

Journal: 
2130.00 Subscriptions 50.00 

390.00 Sale of Back Issues 
1200.00 Reprints/Page Charges 

Printing $2742.55 
Typing 1500.00 
Postage 176.93 

Newsletter: 
Printing 628.87 
Postage 367.55 

Scholarships: 
Scholarships 800.00 
Committee Expenses/Postage 38.91 

Grants-in-Aid, High School: 
Grants, Printing, Postage 194.60 

Grants-in-Aid, Graduate 250.00 
Annual Meeting: 

2500.00 Registration Fees 
Proceedings, Printing 735.08 
Proceedings, Postage 
Coffee Breaks 1161.50 
Friday Reception 171.44 
Saturday Luncheon 1361.25 
Meeting Rooms 0.00 
Awards 

Outstanding Service 50.00 
Outstanding Teacher 150.00 
Printing/Postage 60.53 
Plaques 120.96 
Best Student Papers 150.00 

Supplies 49.74 
Science Olympiad Awards 850.00 

120.00 Goethe Endowment Fund Contributions 
AZ Corporation Commission 10.00 
NAASDues 32.05 
Supplies 38.88 
Postage/Office 189.54 
Printing/Office 6.20 

100.00 ANAS Table Banner 445.00 
$ 11,290.00 TOTALS $ 12,331.58 

Karen Conzelman 
Treasurer 
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Directions to Midwestern 
University's Glendale Campus 
(coming from Sky Harbor Airport) 

Via Interstate 17 
• Head north on Interstate 17 
• Exit on Loop 101 
• Continue west on 101 to 59th Avenue exit 
• Turn left onto 59th Avenue 
• Pass the Glendale Post Office; go through the 

light and take the next light left (Utopia) 
• Midwestern University is on the left; turn 

into the parking lot and turn right 

Via Interstate 10 
• Take Interstate 10 West to 1 01 
• Take 101 north to 59th Avenue 
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Midwestern 
University 
Glendale Campus 
1. Sahuaro Hall 
2. Cholla Hall 
3. Ocotillo Hall 
4a. Barrel Student Center (Admissions, 

Financial Aid. Business Affairs) 

4b. Barrel Student Center (Studmt Services, 
University Relations, Human Resources, 

Dining Center) 

5. Student Apartment Complex 
6. Cactus Clubhouse 
7. Yucca Central Plant 
8. Foothills Science Center 
9. Osteopathic Specialty Clinic 
10. Reflecting Ponds 
11. Agave Hall 
12. Ramada 
*. Recreational Facility 

EXECUTIVE OFFICE 
Sahuaro Hall, Second Floor 
As you walk into the building, head to the 
staircase on the right. We are behind the 
glass door at the top of the staircase. 

Phoenix Metro Area 

Phoenix 

• Turn right on 59th Avenue 
• Pass the Glendale Post Office; go through the 

light and take the next light left (Utopia) 

~------~tor-~--------r-----------~10 

• Midwestern University is on the left; turn 
into the parking lot and turn right 
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