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' 
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Paper Sessions 
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Poster Session* 
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II 
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8:00 
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102 
102 

103 

101 
101 

Cholla Hall, 
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* Indicates a paper to be c<;>nsidered for the Best Student Paper Award or Best Student 
Poster Award 
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BIOLOGY SECTION 

SESSION 1 8:00 

ROOM: OCOTILLO HALL- 104 

Chairperson: Robert Bowker 

8:00- 8:15 RESPIRATION IN A PONDEROSA PINE ECOSYSTEM: CANOPY 
AND RESTORATION EFFECTS ON C02 FLUX. 

Brian Q. Housley (Northern Arizona University, Flagstaff, AZ) 

Gus Pearson Natural Area outside Flagstaff AZ - C02 flux was measured bi
monthly through the summer and fall seasons, and once a month during the winter. 
Dataloggers recorded soil moisture and temperature. Daily averages of water content and 
temperature were taken for each day corresponding to the incubation periods of soda lime 
in the field. The purpose of the experiment was to compare canopy and restoration type 
effects, of the ponderosa pine (Pinus ponderosa) ecosystem, on the microbial community 
within the soil. As the main source of C02, measuring the respiration activity of this 
community gives us clues as to how carbon cycling is affected by canopy and treatment 
types. Some plots were paired as cut and uncut to measure the effects of grass on the 
ecosystem. Overall results suggest carbon cycling at the canopy level is highly dependent 
on seasonal precipitation and temperature. At the treatment level carbon cycling is 
increased by the presence of grass cover. Continued fire suppression will further reduce 
carbon cycling in the ponderosa pine ecosystem due to the continued loss of grassy 

. " opemngs. 

8:15- 8:30 FLORA OF THE SEVEN SPRINGS AND HUMBOLDT MTN. 
REGION 

Shannon C. Doan (Arizona State University, Tempe, AZ) 

Seven Springs Recreational Area and adjacent Humboldt Mountain are located 
approximately 72 kilometers (45 miles) northeast of Phoenix in the northwestern region 
of Tonto National Forest. Thousands of visitors each year flock to the area to mountain
bike, camp, hike, horseback-ride and drive off-road vehicles on the many jeep trails. The 
area's popularity is due to the perennially flowing streams and scenic views that include 
riparian, upper Sonoran desert, and chaparral vegetation. In addition to the heavy 
recreational use, the region has also been impacted by over 100 years of cattle grazing. 
Because of its unique and diverse vegetation, history of recreation and grazing, and close 
proximity to a large urban center, Seven Springs represents an excellent candidate for a 
comprehensive floristic study. The study has thus far yielded 408 species in 269 genera 
and 80 families. The five families best represented include, in decreasing order of 
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importance, Asteraceae, Poaceae, Fabaceae, Scrophulariaceae, and Brassicaceae. When 
complete, the study will provide valuable information about the vegetation and flora of 
this region, and serve as a baseline for future studies. 

8:30- 8:45 RESPONSE OF PINYON PINE TO A STRESS GRADIENT: 
REDUCED PERFORMANCE AND INCREASED HERBIVORY 

Colin Purdy (Northern Arizona University, Flagstaff, AZ) 

Volcanic eruptions can create substrates that impose severe water and nutrient 
limitation for pinyon pine (Pinus edulis). This stress can lead to increases in insect 
herbivory, and depressed reproduction and vegetative growth. We studied pinyon 
populations on the seven distinct lava flows at El Malpais, New Mexico ranging in age 
from 3,000 to 90,000 years old. We predicted that these lava flows reflected increased 
soil development and thus create a well-delineated stress gradient. Data was collected at 
different sites on each of the flows from 1993 to present. Results showed distinct 
relationships between levels of stress and the intensity of impacts to pinyon pines. 
Younger lava flows were found to have elevated levels of pinyon herbivory, decreased 
cone production, and decreased vegetative growth. Our results demonstrate primary 
successional resistance to insect outbreaks as well as successional increases in plant 
productivity. These findings support the plant stress hypothesis and can be seen as a 
model for studying the impacts of different levels of stress on pinyon pines. 

8:45-9:00 *ASSESSING THE UTILITY OF THE LEAFY GENE FOR 
PHYLOGENY RECONSTRUCTION IN EPHEDRA 
(EPHEDRACEAE, GNETALES) 

Stefanie Ickert-Bond and Martin Wojciechowski (Arizona State University, Tempe, AZ) 

Ephedra is the largest of the three extant genera of the Gnetales and one of the 
few gymnosperms adapted to extreme aridity, and, as such, is highly reduced 
morphologically. Particularly in a group of plants where morphologically based 
taxonomy has been difficult for quite some time, the use of molecular sequence data 
provides an essential tool for resolving relationships. However, commonly used 
molecular markers for phylogeny reconstruction in other extant seed plants fail to resolve 
relationships in Ephedra. Results from the nuclear ribosomal ITS region and our data 
from the chloroplast gene rps4 and the chloroplast intergenic spacer regions atpB-rbcL 
and tmF-tmL indicate extremely low rates of nucleotide substitution within Ephedra as 
compared to other gymnosperms of presumed similar age. The nuclear floral homeotic 
gene LEAFY provides exciting properties to help resolve relationships in gymnosperms 
and other seed plant lineages: a combination of large, faster evolving introns in the gene 
(> 2.0 kb in Ephedra), with slowly evolving, conserved exon sequences, and the presence 
of an apparent gene duplication of LEAFY in Ephedra should provide substantial data for 
elucidating evolutionary relationships in this interesting group. 
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9:00- 9:15 *POLLEN DIMORPHISM IN EPHEDRA L. (EPHEDRACEAE) 

Stefanie M. lckert-Bond (Arizona State University, Tempe, AZ), John J. Skvarla and 
William F. Chissoe (University of Oklahoma, Norman, OK) 

Pollen morphological variation is investigated with scanning electron microscopy 
(SEM) within a number of species of Ephedra as part of a taxonomic revision of New 
World Ephedra. The pollen of three taxa, Ephedra torreyana, E. trifurca and E. funerea 
<=> E. torreyana showed a marked pollen dimorphism. Typical pollen grains in all these 
taxa have straight ridges, but the variant forms exhibit a highly folded ectexine. Of 15 
species examined here, the only three taxa with a marked dimorphism are all of Stapf's 
section Alatae the "wing-bracted" ephedras, two of these taxa are furthermore related to 
Ephedra torreyana. This species is frequently involved in hybridization, and some of the 
pollen dimorphism observed may reflect introgression of sympatric populations of E. 
torreyana and E. funerea in Clark County, Nevada. In addition, we show that previously 
used taxonomic characters such as the presence or absence of bifurcating valley structure 
do not appear do be uniform, even within a single microsporangium, suggesting that their 
value to taxonomjc study should be reassessed. 

9:15- 9:30 *THE EFFECTS OF CANNIBALISM ON LIFE HISTORY 
CHARACTERISTICS IN THE ENDANGERED SOCORRO 
ISOPOD, THERMOSPHAEROMA THERMOPHILUM 
(CRUSTACEA: ISOPODA). 

Ronald L. Ketner, Stephen M. Shuster (Northern Arizona University, Flagstaff, AZ) and 
Brian Lang (New Mexico Department of Game and Fish) 

The endangered Soccoro isopod Thermosphaeroma thermophilum is endemic to a 
single thermal spring near Socorro, NM. In 1992, eight concrete pools (a North and 
South series) were created near the natural spring to increase isopod numbers and to 
examine the effects of differences in substrate among pools on isopod survival. We 
collected monthly vouchers to monitor population changes, and measured and sexed all 
individuals. The South populations went extinct, but studies of the North series between 
1992-98 indicated that cannibalism was more intense in the captive populations than in 
the natural habitat, that cannibalism varied with pool substrate, and that isopod body size 
within pools correlated with the intensity of cannibalism. In 1998, the North series went 
extinct. The South series was re-established, and between 1998-01, we documented the 
same pattern of divergence in body size as was previously shown for the North 
populations; i.e., populations with the most intense cannibalism diverged most in body 
size compared to the natural population. Males were larger than females in all 
populations, but males were disproportionately larger than females in South Pool 1, in 
which cannibalism was most intense. Also in this population, male growth rate exceeded 
that of females, and produced larger numbers of offspring than females from Sedillo 
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Spring. Our results suggest that cannibalism consistently favors the evolution of large 
body size in this species, and that differences in growth rate and fecundity may be 
correlated responses to these conditions. 

9:30- 9:45 THE VARIABILITY OF MARINE LIFE DURING THEDA Y AND 
NIGHT ON COREL REEFS 

Ryan Loeding (Northern Arizona University, Flagstaff, AZ) 

Marine life counts were taken during the night and day over a three-week period 
at selected reef locations of the Tobago Kay's Marine Park in late May of 2001. The 
purpose of the measurements was to compare nocturnal life to diurnal life of specific reef 
species. The problems associated with the counts were the tide, current, and sediment 
content of the shallow water. Analysis of the data showed there to be a greater amount of 
marine activity during the night than the day. Due to the lack of larger predacious marine 
fish and human activity at night a greater number of lobsters, eel, and urchins were seen. 
Marine population had a correlation between the reef size and density of the coral 
formations within the plot area. 

10:00-10:30 

10:30- 10:45 

COFFEE BREAK: CHOLLA HALL MULTIPURPOSE 
ROOM 

NEAR-SHORE VEGETATION REPSONSES TO TWO 
FLOW REGIMES ON THE COLORADO RIVER IN 
GRAND CANYON: A NEED FOR MULTI-YEAR 
MANAGEMENT 

Marianne Porter1 and Mike Kearsley1
, (Northern Arizona University, Flagstaff, AZ) 

We examine the responses of Tamarix and native clonal species to two 
experimental low flows (a summer of low steady flows in 2000 and a summer of low 
fluctuating flows in 2001) on the Colorado River through Grand Canyon. Native species 
colonization of newly exposed beach area increased throughout the duration of these two 
experimental flows (P<0.001, F= 18.846, df 8, 389). In addition to increasing herbaceous 
riparian vegetation, there are significant increases in exotic Tamarisk seedling 
establishment (P<0.001, F= 15.245; df= 8, 389). After three months establishment time, 
we see a decrease of approximately 60% in Tamarisk seedlings following a spike flow of 
approximately 31,500 cfs for four days ending the low steady experimental flow of 2000. 
On the other hand, the native vegetation does not negatively respond to the spike flow by 
decreasing in density. The low fluctuating flows of 2001 show a switch in domination 
between Tamarix and the native vegetation. This switch is marked by the continuing 
decrease in Tamarix densities due to over-wintering mortality and other decreases and the 
increasing of native vegetation densities. These experimental flows were designed to 
create habitat and increase the food base for native endangered fishes. By studying the 
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responses of riparian vegetation to experimental flows managed for fishes, we show the 
inter-relational nature between the terrestrial and aquatic components of the system. 
Also, we discuss the need to manage regulated ecosystems for multiple years rather then 
the shorter times spans often utilized in practice. 

10:45- 11:00 FLORA OF THE UPPER SAN PEDRO RIVER 

Elizabeth Makings (Arizona State University, Tempe, AZ) 

Biological inventories advance our understanding of our natural resources. 
Floristic studies that identify species present in a particular region provide a basis for 
scientific research in numerous fields. A floristic inventory (flora) of the Upper San 
Pedro River in southeast Arizona was begun in February 2001 and will continue through 
2003. Cottonwood-willow riparian corridors, sacaton grasslands, mesquite bosques, 
cienegas, and Chihuahuan Desert communities contribute to the remarkable character and 
diversity of this study site. The free-flowing San Pedro River is an important reference 
area for degraded riparian ecosystems throughout the Southwest. The San Pedro River 
has also been identified as critical habitat for many species of plants and animals. The 
goal of this study is to provide valuable information on the occurrence and status of the 
vascular plants of the Upper San Pedro, as groundwater pumping is a dynamic 
threatening to alter the present community structure. Over 500 taxa in 79 families have 
been identified and hundreds more expected. A new record for the state was collected in 
June: Mancoa pubens (Brassicaceae). A digital database is being compiled with 
information on phenology, abundance, life span, native/exotic status, wetland occurrence, 
and patch type association. 

11:00- 11:15 THE ROLE OF SHRUB ASSOCIATED NUTRIENT 
ENRICHMENT ON NURSE PLANT INTERACTIONS 
ACROSS A STRESS GRADIENT 

Rachel M Schowalter (Northern Arizona University, Flagstaff, AZ), Sabine Horvath 
(Northern Arizona University, Flagstaff, AZ) 

Shrubs can significantly increase seedling survival of trees by acting as nurse 
plants and ameliorating essential conditions. For pinyon pine (Pinus edulis), a dominant 
tree in the Southwest, nurse plants can increase seedling survival in number of ways. In 
this study we examined the effect of shrub nurse plants on soil conditioning as a factor 
increasing pinyon seedling survival. Furthermore, we tested the relative importance of 
shrubs as fertile islands between two habitats that represent ends of a spectrum in soil 
fertility; a high-stress nutrient-poor cinder soil site and a nearby low-stress sandy-loam 
site. We collected soil from under shrub canopies and in the open at both sites to grow 
pinyon from seed in a controlled greenhouse experiment. We germinated seeds collected 
from each site in their natal soil. This allowed us to test for main effects of site (high
stress vs. low stress) and nurse effects (under shrub vs. open) and interaction effects on 
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seedling mortality and performance. Our results showed that 1) mortality was greater in 
seedlings grown in the cinder soil regardless of whether the soil source was under shrubs 
or in the open, 2) nurse effects on shoot and root biomass production was only significant 
for sandy-loam soil. To determine the relationship between seedling performance and 
soil fertility we tested differences in soil nitrogen under the dominant shrub(s) in each 
area and in open space. Our results show that over an edaphic stress gradient, nitrogen 
content is greater in the low-stress environment, and within both habitats, nitrogen 
content is significantly greater under the potential nurse shrubs than in the open space. 
Furthermore, differences in ~ + are greater than differences in N03 ·, and the ability of 
shrubs to act as nurses by ameliorating soil nutrients within a habitat is species specific. 

11:15-11:30 KEYSTONE HERBIVORE REMOVAL INCREASES 
CAMBIUM HERBIVORY IN THE PINYON PINE (Pinus 
edulis). 

Cody L. Welton (Northern Arizona University, Flagstaff, AZ) 

Keystone herbivores control many aspects of the environment they inhabit, but 
their ability to reduce the quality of their host plants for other herbivores has been given 
unparalleled focus. Our study shows the dramatic ecological competative release 
experienced by several pinyon cambium herbivores in response to 17 years of removal of 
a central stem-boring insect (Dioryctria albovittella). Feeding by this keystone herbivore 
has important effects on pinyon architecture, reproduction, and biomass, as well as on 
many other species dependent upon pinyon. The removal of moths has been striking with 
regard to pinyon performance, resulting in a 3- to 10- fold decrease in the amount of 
biomass lost annually, so that biomass losses are now consistent with moth resistant trees. 
We are just beginning to see the importance of other herbivore species that were either 
rare or uncommon in the presence of stem-boring moth herbivory. We investigated this 
competitive release by quantifying attacks on trunk and branch herbivores in response to 
removal of a keystone herbivore. We have shown that the removal of an invertebrate 
herbivore can significantly increase levels of herbivory by other vertebrate and 
invertebrate herbivores, including the boring moth, Dioryctria ponderosae, and the 
porcupine, Erethizon dorsatum. 

11:30-1:40 A WARDS LUNCHEON AND BUSINESS MEETING: 
CHOLLA HALL MULTIPURPOSE ROOM 

SESSION II 1:45 
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Chairperson: Robert Bowker 

1:45- 2:00 EMERSION BEHAVIOR OF THE CRAYFISH PROCAMBARUS 
CLARKII IN RESPONSE TO TEMPERATURE 

Aaron Payette and lain McGaw (University of Nevada Las Vegas, Las Vegas, NV) 

The red swamp crayfish, Procambarus clarkii, is a widespread species in North 
America. P. clarkii is classified as a tertiary burrower. Crayfish using this burrowing 
strategy spend most of the year in a permanent body of water, but leave water and retreat 
to burrows when water levels drop or when water temperatures become unfavorable. 
Although crayfish are able to bimodally breath, moving from an aquatic environment into 
an aerial environment is physiologically costly. Breathing aerial oxygen alters the acid
base composition of hemolymph and reduces glycogen stores in muscle, causing animals 
to become lethargic. Results of the present study suggest that in the field these burrows 
serve as a thermal refuge for crayfish. The thermal tolerance of this species, determined 
in the laboratory, ranged between 11.5-35.5°C in air and 8.5-36.0°C in water. The 
preferred water temperature of P.clarkii was 22.0°C ± 2.5°C and it avoids water 
temperatures greater than 31 °C or less than 12.5°C, using an emersion response. 
Preliminary observations of crayfish behavior in an artificial burrow chamber show that 
at high temperatures, crayfish spend more time in air than water, whereas at low 
temperatures a greater proportion of time is spent in water. This emersion response is 
discussed in relation to behavioral thermoregulation, and the physiological ecology of 
this species. 

2:00- 2:15 SPECIES DIVERSITY WITIDN TESTS OF THE BARNACLE, 
TETRACUTA SQUAMOSA, AT PELICAN POINT, PUERTO 
PENASCO, SONORA, MEXICO 

Rachel M. Curmi, Kate M. Adkins, Ronald L. Ketner, Kevin M. Serrato, Micah White, 
Heather V. Yarbrough, Jennifer Learned, and Stephen M. Shuster. 
(Northern Arizona University, Flagstaff, AZ) 

Empty tests of the Gulf of California barnacle, Tetraclita squamosa, provide 
habitat for several species of invertebrates. T. squamosa is the dominant encrusting 
intertidal species at Pelican Point in Puerto Penasco, Sonora, Mexico. To determine 
which species utilize T. squamosa tests as habitat in this area as well as the relative 
abundance of each species, we collected test along six random transects. We then 
identified and counted individuals found within the tests. Our results show that a 
gastropod, Neritafuniculata, and an isopod, Paradella dianae, make up the majority of 
species (76% and 13% respectively). We also found polychaete worms, another species 
of gastropod (Collisella dalliana), representatives of the hemipteran insect Enalosada 
mexicana, and a number of juvenile bivalves including Spondylus princeps, Mytella 
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guyanensis, and Anadara grandis. To determine if the two dominant species, N. 
funiculata and P. dianae, express a pattern in distribution we compared the distribution of 
these two species at two different tidal heights. Our results show significantly greater 
numbers of N. funiculata lower in the intertidal zone; however, P. dianae show no 
preference. Overall, T. squamosa tests appear to provide important habitat and may serve 
as nurseries for intertidal invertebrates in this area. 

2:15- 2:30 DISTRIBUTION, ABUNDANCE, AND ORIENTATION OF THE 
INTERTIDAL BARNACLE TETRACLITA SQUAMOSA AT 
PELICAN POINT IN PUERTO PENASCO, SONORA, MEXICO. 

Melissa Robbins, Amy Buff, .Melissa May, Jamie Rapier, Emily C. Omana, Stephen M. 
Shuster (Northern Arizona University, Flagstaff, AZ) 

Tetraclita squamosa is one of the most common intertidal barnacles and the most 
prevalent encrusting invertebrate in the northern Gulf of California. Using six transects, 
we investigated the distribution and abundance ofT. squamosa at Pelican point. We 
found that boulder size most strongly influenced the location ofT. squamosa. We 
secondarily investigated the directionality, orientation, and vertical distance ofT. 
squamosa with 24 additional transects. The abundance of T. squamosa was greater lower 
on the water-facing side of rocks at the lowest extreme in the zone. Dead barnacles were 
more abundant higher in the zone on the water-facing side of the boulders. There was no 
correlation between mortality and the vertical distribution on the rocks. The presence of 
Acanthina, a predatory gastropod, also appeared to influence the distribution and 
abundance of barnacles within its zones of greatest abundance. 

2:30- 2:45 DIETARY PATTERNS OF THE GRAY FOX (Urocyon 
cinereoargenteus) IN THE CENTRAL SIERRA MADRE OF 
SONORA, MEXICO. 

Lorena Montano (CESUES, Hermosillo, Sonora, Mexico), Carlos L6pez-Gonzalez 
(Denver Zoological Foundation, Denver, Colorado), Reyna A. Castillo (Universidad de 
Sonora, Hermosillo, Sonora, Mexico). 

174 scats were collected since November 2000 to November 2001 on the Central 
Sierra Madre of Sonora. The faeces were washed and separated into the different 
categories of prey to determine the dietary pattern of the gray fox in this area. The 
frequency of occurrence was determinate showed that, in contrast with other studies, the 
insects (Orthoptera and Coleoptera) represented the most important prey for the gray fox 
in the region.for every category, and the dietary composition was compared with other 
studies of the food habits of the gray fox. The identified components were fruits, 
mammals, birds, reptiles, insects and arachnids. The frequency of occurrence of the 
animal component was more important (93%) than the plant component (66%). In the 
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animal component, the insects were the most important item (89% ), followed by the 
mammals (51%), birds (16%), reptiles (10%) and arachnids (6%). However, the relative 
importance of the different items changed seasonally and was discussed in terms of the 
availability and seasonally of the resources. The comparison of the dietary patterns 

2:45- 3:00 VIRTUAL FLORAS: DATABASE INTEGRATION 

Edward Gilbert, Corinna Gries, Leslie Landrum, Peter McCartney (Arizona State 
University, Tempe, AZ) 

At the minimum, a flora presents a checklist of species that have been 
documented to exist or have existed within the given area. One that is more complete 
might contain descriptions, dichotomous keys, illustrations and/or distribution maps. The 
majority of the data is obtained directly from collection specimens. The growing trend 
towards cataloging biological collection data into a relational database format is 
transferring this plethora of valuable data into more serviceable configurations. These 
databases, integrated with image and character databases through a taxonomic thesaurus, 
can establish a data structure capable of generating the elements of a 'traditional flora' 
with much greater flexibility. The initial components for a virtual flora of South 
Mountain Municipal Park, Phoenix (http://cochise.asu.edu/bdi/navikey/intro.htm) queries 
an Arizona State University database network to produce a browsable checklist with links 
to images and collection data for each species. Also available are a set of interactive 
identification keys in the form of Java Applets. These keys are in a polyclave format 
allowing the user to reduce the list of possible taxa through the selection of traits from a 
character list and verify an identification through a brief description and images. 

3:00- 3:30 COFFEE BREAK: CHOLLA HALL MULTIPURPOSE ROOM 

CHEMISTRY SECTION 

3:30- 3:45 MATERIALS FOR NANOTECHNOLOGY· TERMINALLY 
SUBSTITUTED MONOFLUORO ALKANE THIOLS 

John Stiever, A. L. Johnson (University of Nevada, Las Vegas, NV) 

Nanotechnology is the preparation and investigation of structures on nanometer 
scales (1-lOOnm). The convergence of "top-down" (lithographic) and "bottom-up" 
(synthesis of molecular arrays) strategies for feature creation in this size range opens 
many opportunities. Terminally substituted monofluoro alkane thiols should yield arrays 
of dipoles that can be manipulated to create nanotechological constructs. Our initial 
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attempts to synthesize these materials ran into unexpected difficulties due to unusual 
reactivity at the fluorine site (cyclization). We shall report the results of our work to 
avoid undesired side reactions and to utilize the reaction to create alternative synthetic 
methods (regiospecific ring opening). 

3:45- 4:00 FORMATION OF CHIMERIC-NEUROFILAMENT PROTEIN 
AGGREGATIONS 

Chris Spoja .and Elizabeth de Beus (Midwestern University, Glendale, AZ) 

The neurofilament proteins NFH, NFM, and NFL are the intermediate filaments 
expressed inneuronal tissues. These NF proteins are obligate heteropolymers and form 
filaments with eachother or with other intermediate filament proteins such as vimentin. 
Like all intermediate filament proteins, the NFs have three distinct domains: non-helical 
head and tail domains and the central, helical rod domain. We have constructed a series 
of cell lines expressing chimeras of the NFL and NFM protein domains. All NF 
constructs were expected to form filaments with endogenously expressed vimentin. 
However, instead of forming filaments, several of the chimeric proteins unexpectedly 
disassemble the existing vimentin filament network. The aggregates formed contain both 
the chimeric NF protein and the diassembled vimentin. Furthermore, the aggregates 
resemble the insoluble protein complexes associated with a variety of neurodegenerative 
diseases including Alzheimer's disease, Parkinson's disease, amyotrophic lateral sclerosis, 
and prion encephalopathies. 
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CONSERVATION SECTION 
SESSION I 8:00 

ROOM: OCOTILLO HALL· 102 

Chairperson: Shelli Dubay 

8:00- 8:20. EFFECTS OF A WILDFIRE ON BLACK BEAR DEMOGRAPHICS 
IN CENTRAL ARIZONA 

Stan C. Cunningham (Arizona Game and Fish Department, Phoenix, AZ), Warren Ballard 
(Texas Tech University, Lubbock, TX) 

Little is known about the effects of wildfire on black bears (Ursus americanus). 
Our objectives were to determine the short-term effects on black bear demographics post
wildfire in a high density population in the Mazatzal Mountains of central Arizona from 
1996-2000. Thirty-one adult bears were captured in the bum perimeter and 15 in an 
unburned area 26 km north. Adult sex ratio in the bum perimeter was skewed towards 
males (4 M:1 F), but not in the unburned area (1.7 M: 1 F). Subadults comprised 20% of 
captured bears in both study areas. Five adult females produced 16 cubs in the bum 
perimeter during 1997-1999 but none survived, while 4 females in the unburned area 
produced 13 cubs and 36% of them survived. Hunting was the largest cause of adult 
mortality in both areas. Black bear density estimates within the bum ranged from 1 
bear/1.0 to 115.2 km2

, while in the unburned area densities ranged from 1/3.3 to 116.6 
km2

• The largest impact of the wildfire was lack of recruitment. Mangers should be aware 
of possible negative consequences post-fire and manage populations to help increase cub 
survival. Long-term studies on the effects of wildfire on black bears are needed. 

8:20- 8:40 SMALL MAMMAL COMMUNITY RESPONSES TO A WILDFIRE 
ON A CENTRAL ARIZONA SKY ISLAND 

Lindsey M. Monroe, Stan C. Cunningham, and Lari Beth Kirkendall (Arizona Game and 
Fish Department, Phoenix, AZ) 

In April 1996, the stand-replacing Lone Fire denuded > 90% of the vegetation in a 
135 km2 area on the Four Peaks sky island in the Mazatzal Mountains in central Arizona. 
We trapped small mammals from 1997 to 1999 in both burned and unburned interior 
chaparral and Madrean evergreen forest habitats to investigate differences in small 
mammal communities post-fire. In 15,173 live trap nights and 26,214 pitfall trap nights 
overall species richness and mammal abundance did not differ (P < 0.1) between habitats, 
but species richness differed between seasons. Dipodomys merriami and Dipodomys ordii 
abundances were significantly higher in burned chaparral than unburned chaparral. Our 
results indicated certain small mammal species (i.e., Heteromyidae) were influenced by 
fire. In April 1996, the stand-replacing Lone Fire denuded > 90% of the vegetation in a 
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135 km2 area on the Four Peaks sky island in the Mazatzal Mountains in central Arizona. 
We trapped small mammals from 1997 to 1999 in both burned and unburned interior 
chaparral and Madrean evergreen forest habitats to investigate differences in small 
mammal communities post-fire. In 15,173 live trap nights and 26,214 pitfall trap nights 
overall species richness and mammal abundance did not differ (P < 0.1) between habitats, 
but species richness differed between seasons. Dipodomys merriami and Dipodomys ordii 
abundances were significantly higher in burned chaparral than unburned chaparral. Our 
results indicated certain small mammal species (i.e., Heteromyidae) were influenced by 
fire. 

8:40- 9:00 DECAY CLASSES OF DOWN WOODY DEBRIS IN BURNED AND 
UNBURNED FORESTS 

Michael Nasenbeny (Northern Arizona University, Flagstaff, AZ) 

Decay classes and bum levels of down woody debris were catalogued on two sets 
of burned and unburned, paired plots. The purpose of the catalogue was to determine 
habitat suitability of forest stands at two different stages of succession. Analysis of 
variance of decay classes of down woody debris showed no significant difference 
between decay classes in burned forest stands and those in unburned stands. Regression 
analysis showed no relationship between decay classes and bum levels. 

9:00- 9:20 REVEGETATION OF RETIRED FARMLAND IN SOUTH
CENTRAL ARIZONA 

Travis M. Bean, Martin M. Karpiscak, and Steven E. Smith (University of Arizona, 
Tucson, AZ) 

As part of the land management plant for the Arlington Valley Energy Project, we 
have begun to study the implementation of a comprehensive revegetation program to 
restore a large portion of the property with self-sustaining plant communities similar to 
the adjacent areas. The property consists of approximately 800 hectares of retired 
agricultural land and an additional400 hectares of currently farmed land. The primary 
purpose of the revegetation program is to return the agricultural lands to beneficial use as 
open space that will attract wildlife and enhance the surrounding environment. In March, 
2001, we seeded and transplanted native plant species onto 14 acres of retired farmland 
on the property as a pilot study to evaluate the effectiveness of different techniques in 
establishing native vegetation. We evaluated different combinations of irrigation 
techniques, plant materials, and field preparations. Based on the preliminary results of the 
March planting, a second planting was made in November, 2001, using manually 
transplanted plants of various container sizes and a low cost drip irrigation system. With 
the exception of selected plots receiving high herbivory, we had high survival on all 
container sizes. We will be planting again in February and November, 2002, using a 
further refinement of our method. 
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9:20- 9:40 AMMONOTELY AND NITROGEN EXCRETION IN THREE 
SYMPATRIC HUMMINGBIRD SPECIES 

Todd J. McWhorter (University of Arizona, Tucson, Arizona}, Donald R. Powers 
(George Fox University, Newberg, OR), Nathan Miller (Linfield College, McMinnville, 
OR) 

When hummingbirds encounter low ambient temperatures or energy-dilute floral 
nectars, they must consume food at exceedingly high rates to meet energetic demands. 
Under these conditions, they often experience water flux rates more similar to freshwater 
fish or amphibians than to terrestrial vertebrates. It has been suggested that under some 
conditions, hummingbirds may be facultatively ammonotelic. We examined nitrogen 
excretion in three sympatric hummingbird species in southeastern Arizona (Archilochus 
alexandri, Eugenes fulgens and Lampomis clemenciae). Archilochus excreted roughly 
equal amounts of nitrogen as ammonia and uric acid, whereas the other two species 
excreted nitrogen primarily as uric acid. Proportion of nitrogen excreted as ammonia did 
not vary with water flux or nitrogen intake rates. Although we found intriguing 
interspecific differences, our results cast doubt on the notion that hummingbirds can vary 
degree of ammonotely with water flux rate. Our study also allowed calculation of 
nitrogen requirements, which were similar for all three species and comparable to 
previously reported values for hummingbirds. 

9:40- 10:00 NECTAR DIGESTION BY FLOWERPIERCERS AND 
HUMMINGBIRDS 

Jorge E. Schondube (University of Arizona, Tucson, AZ) 

Flowerpiercers and hummingbirds are the two most specialized groups of nectar 
feeding birds in the neotropics. Because species of both groups can be found as syntopic 
species feeding on the same plants, they provide us with a unique opportunity to study 
how different groups have evolve solutions to cope with a nectar diet. I studied the nectar 
digesting strategies of the Cinnamon-bellied Flowerpiercer (Diglossa baritula) and 
compared them to those of a syntopic hummingbird (Eugenesfulgens). Both species have 
the same gut length, gut nominal area, and body mass. Contrasting with other passerines 
that do not digest sucrose, flowerpiercers, as hummingbirds, feeds intensely on floral 
nectars that are rich in this sugar. Diglossa assimilates sucrose with the same efficiency 
of hummingbirds (98-99% ). But its sucrase activity levels are 2 to 5 times lower than 
those of hummingbirds. The functional morphology of Dig/ossa's gut seems to 
compensate for its lower sucrase activity. When taking into account the tri-dimensional 
structure of the gut, Diglossa presents a larger surface area than hummingbirds. The 
presence of special invaginations, called plica, suggests that Diglossa captures nectar in 
its intestine, amplifying its enzymatic digestion by increasing mean retention time. 
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Eugenes has a simpler gut, were nectar seems to flow faster and sucrose is digested 
completely by high levels of enzymatic activity. Differences in transit times and mean 
retention times among these species supports this hypothesis. There is a relation between 
ability to digest sucrose and the sugar selection patterns of these two species that seems 
to affect their foraging decisions in the field. 

10:00- 10:30 

10:30- 10:50 

COFFEE BREAK: CHOLLA HALL MULTIPURPOSE 
ROOM 

DIET PREFERENCES OF RED-BACKED VOLES 
(Clethrionomys gapperi) AND NORTHERN FLYING 
SQUIRRELS (Glaucomys sabrinus) 

Shelli A. Dubay (Arizona Game and Fish Department, Phoenix, AZ), Gregory D. 
Hayward and Carlos Martinez del Rio (University of Wyoming, Laramie, WY) 

Mycophagy, or the consumption of fungi and lichens, is an important interaction 
for forest systems in the Rocky Mountains. Several mammal species, including red
backed voles (Clethrionomys gapperi) and northern flying squirrels (Glaucomys 
sabrinus), eat fungi and/or lichen, but the nutritional benefits of mycophagy are poorly 
understood. We analyzed ten hypogeous fungi and four arboreal lichens eaten by small 
mammals to determine protein, lipid, neutral detergent fiber (NDF), acid detergent fiber 
(ADF), ash, calcium, magnesium, sodium, potassium, phosphorous and vitamin D2 

content. Water content was determined for fungi as well. Fungi contained higher protein, 
lipid, NDF, ADF, ash, potassium, and phosphorous concentrations than arboreal lichens, 
but lichens were higher in calcium. We then determined the diet preferences of red
backed voles and northern flying squirrels for certain hypogeous (fruiting below ground) 
fungi and arboreal lichens commonly consumed by these animals in the wild. A total of 
ten pairwise trials using four fungal and two lichen genera were conducted with voles. 
Six trials using three fungi and two lichens were conducted with squirrels. Flying 
squirrels and red-backed voles preferred hypogeous fungi over arboreal lichens, and voles 
appeared to form diet preferences based on protein content. By contrast, squirrels 
appeared to choose diets based on trace element content. Small mammalian mycophagists 
likely employ the complementary resource model of foraging. 

10:50- 11:10 BIOENERGETICS OF WALLEYE (Stizostedion vitreum) IN 
THREE CENTRAL ARIZONA RESERVOIRS 

Jeffrey A. Falke (Arizona Game and Fish Department, Phoenix, AZ) 

As part of a reservoir sport fishery investigation to evaluate stocking strategies, 
reproductive success, and age and growth parameters, bioenergetics was used to 
determine the effect of summer water temperatures, diet, and prey availability on growth 
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of the walleye (Stizostedion vitreum). The study was conducted in Apache, Canyon, and 
Saguaro reservoirs in central Arizona. Walleye stomach contents were collected from 
approximately 200 fish representing eight cohorts and ranging in length from 234-735 
mm. Threadfin shad (Dorosoma petenense) comprised 93%, 76%, and 73% of the diet by 
number in Apache, Canyon, and Saguaro lakes, respectively. Mean summer water 
temperatures ranged from 23°C to 26.05 °C in the three reservoirs, which is above 
optimal for walleye 2:: age 2. Proportion of maximum consumption values generated by 
the bioenergetics model indicated that walleye prey availability and predator success are 
lowest in the summer and fall months. Poor growth rates and a significant (P = 0.001) 
decrease in mean condition factor (Wr) during summer and fall months can likely be 
attributed to the seasonally fluctuating threadfin shad population and temperature 
extremes. In addition, the caloric density of threadfin shad may be inadequate to sustain 
larger size-classes of walleye at elevated spring and summer temperatures. High summer 
temperatures and the unpredictable status of the primary prey probably contribute to the 
fluctuating condition of these walleye populations. Managers and anglers need to 
consider that walleye are typically a cool-water species and the condition of walleye in 
these reservoirs is reflective of our desert environment. 

11:10- 11:30 EXPERIMENTAL HARVEST AND DIET COMPOSITION 
OF MOUNTAIN LIONS IN THE MAZATZAL MOUNTAINS, 
ARIZONA 

Ted McKinney, Thorrv Smith, and James C. deVos, Jr. (Arizona Game and Fish 
Department, Phoenix, AZ) 

We studied effects of experimental harvest of mountain lions (Puma concolor) in 
a multi-prey system on diet composition of the predator. Prior to predator reduction, 
frequency of occurrence of small, non-ungulate prey in the diet was greater than 
previously reported for desert environments in North America and approximated that of 
large ungulate prey. Following reduction of mountain lions, frequency of occurrence, 
biomass, and numbers of small prey declined in the predator diet, whereas these dietary 
parameters increased for large prey, coincident with a nearly twofold increase in relative 
availability of large prey per mountain lion. Cattle de-stocking occurred during the 
second year of study but had little clear effect on cattle in the mountain lion diet. 
Frequency of occurrence of cattle remains in scats, relative biomass eaten, and relative 
numbers of cattle eaten did not differ meaningfully among years. Relative abundance of 
large wild prey evidenced no meaningful change during the study, but increases in large 
prey in the mountain lion diet following reductions of mountain lions and cattle were 
related to greater consumption of wild ungulates. Our results are consistent with a 
hypothesis that relative abundance of mountain lions and the ratio of predator to primary 
prey influence diet selection. 

11:30-1:40 ANNUAL A WARDS LUNCHEON AND BUSINESS 
MEETING: CHOLLA HALL MULTIPURPOSE ROOM 
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SESSION II 2:00 

Chairperson: Shelli Dubay 

2:00- 2:20 A CASE FOR PREDATOR MANAGEMENT DUE TO 
ELIMINATION OF WOLVES AND GRIZZLY BEARS IN THE 
SOUTHWEST 

James C. deVos, Jr. (Arizona Game and Fish Department, Phoenix, AZ), Warren B. 
Ballard (Texas Tech University, Lubbock, TX) 

Few wildlife management practices are as controversial as that of predator 
management. As North America was settled, one consequence was the near elimination 
of at least two obligate carnivores, the wolf (Canis lupus) and the grizzly bear (Ursus 
arctos), from the contiguous 48 states. As a result, smaller predators such as coyotes 
(Canis latrans) have flourished throughout much of their range where wolves and grizzly 
bears have been eliminated. Coyotes, being opportunistic feeders, are able to maintain 
high populations when prey populations are low because they readily switch from 
mammalian prey to vegetation to meet nutritional demands. Ecologically, this is 
important, as coyotes are no longer limited by other carnivores or by mammalian food 
supply. We will review coyote population dynamics in the absence of the top predators 
and after reintroduction of wolves in the Greater Yellowstone Ecosystem. 

2:20- 2:40 HEMORRHAGIC DISEASE IN BIGHORN SHEEP AND DEER IN 
ARIZONA 

Ted H. Noon. Shannon Lynne Wesche, (University of Arizona, Tucson, AZ), Dave Cagle 
(Arizona Game and Fish Department, Pinetop, AZ), Jim Heffelfinger (Arizona Game and 
Fish Department, Tucson, AZ), Art Fuller (Arizona Game and Fish Department, 
Kingman, AZ), Daniel G. Mead (University of Georgia, Athens, GA), Edward J. 
Bicknell, Gregory A. Bradley (University of Arizona, Tucson, AZ), Shawnee Riplog
Peterson (Arizona-Sonora Desert Museum, Tucson, AZ)Dave Edsall (Valley Animal 
Hospital, Tucson, AZ), Carlos Reggiardo (University of Arizona, Tucson, AZ) 

Two bighorn sheep and three deer were submitted as routine diagnostic cases to 
the Arizona Veterinary Diagnostic Laboratory. All were found to have lesions compatible 
with those of Hemorrhagic Disease (HD). HD is caused by infection with either Epizootic 
Hemorrhagic Disease virus (EHDV) or Bluetongue virus (BTV). EHDV type-2 was 
isolated from one Bighorn sheep and two of the deer. BTV type-17 was isolated from the 
other Bighorn sheep. All animals, with one exception, were free-ranging animals. To our 
knowledge, this is the first documentation of HD among wild and captive ungulates in 
Arizona. Epizootiologic aspects of these cases will be discussed. 
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2:40- 3:00 STATUS OF GOULD'S TURKEY IN SOUTHEASTERN ARIZONA 

Tim Rogers (Arizona Game and Fish Department, Phoenix, AZ) 

A result of successful transplant efforts in the 1980s, a small yet thriving 
population of Gould's turkeys inhabits the canyons and surrounding foothills of the 
Huachuca Mountains in southeastern Arizona. A variety of vegetation types and abundant 
yearlong free flowing water make this mountain range suitable turkey habitat. The 
Arizona Game and Fish Department is currently trapping and marking birds with 
telemetry units to determine a population estimate for turkeys in the Huachuca 
Mountains. Home range sizes and movement patterns of marked turkeys are also being 
evaluated. This spring, motion-sensing cameras will be placed at turkey trapping sites in 
order to acquire relocation events. The cameras will photograph turkey flocks and 
marked birds will be identified and used in population estimation calculations. The data 
collected will provide information on population size and numbers of birds available for 
possible transplants to other mountain ranges in southeastern Arizona. In an attempt to 
expand the Gould's turkey range, several mountain ranges have been evaluated for 
suitability as turkey habitat, and possible recipients of transplanted Huachuca birds. The 
Chiricahua Mountains may contain enough key elements to provide suitable habitat for a 
Gould's turkey population. 
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GEOLOGY/GEOGRAPHY SECTION 

SESSION 1: 8:55 

ROOM: OCOTILLO HALL -101 

Chairperson: Owen K. Davis 

8:55- 9:00 OPENING REMARKS: "SESSION" vs. "SECTION," GEOLOGY & THE 
INTERNET 

Owen Davis (University of Arizona, Tucson, AZ) 

9:00- 9:15 ASPECTS OF PREHISTORIC IRRIGATION CANALS IN ARIZONA 

Owen K. Davis (University of Arizona, Tucson, AZ) 

Agriculture has been practiced in Arizona for over 3000 years, and in southern Arizona 
its practice has been associated with irrigation. Prehistoric crops such as cotton, corn, beans and 
squash supplemented and eventually replaced traditional native foods and fibers such as agave, 
saguaro and mesquite. Irrigated cultivation lead to the weeds that plague agriculture today. The 
most important prehistoric crop appears to have been corn. The oldest dates for Zea mays in 
Arizona are from 3000 - 3800 years old. These dates are from archeological sites containing 
canals, in the Tucson Basin near the confluence of the Santa Cruz, Rillito, and Canada del Oro 
rivers. These earliest canals are shorter (2-4 km) and smaller (1 x 0.5 m) than the later (800-
1200 years old) Hohokam canals. Microfossil analysis of the ancient canals has found little 
pollen of riparian plants such as willow or cattail. This may indicate that the prehistoric canals 
were not constantly water-filled, and drying precluded the growth of riparian vegetation. 
However, analysis of sediment from a historic canal likewise does not include the pollen of 
riparian vegetation. The pollen of weeds and crops is generally scarce in the prehistoric canal 
samples, suggesting that the samples analyzed were from canals that were upstream from the 
"fields" where crops were grown, but the sole sample of historic age likewise does not contain 
crop or weed pollen. 

9:15- 9:30 PLEISTOCENE DISTRIBUTIONS AND HOLOCENE MIGRATION OF 
MOJAVE AND GRAND CANYON DESERT PLANT SPECIES. 

Kenneth Cole (USGS, Flagstaff, Arizona), Geoffrey Spaulding (CH2M Hill, Las Vegas, NV), 
and John Cannella (Northern Arizona University, Flagstaff, AZ). 

During the full-glacial Wisconsin-maximum, Mojave Desert plant communities grew in 
the now hyperaird lower Colorado River Valley and adjacent low deserts. As the climate 
warmed during the Pleistocene-Holocene transition these communities migrated northward into 
the Mojave and eastward up the Grand Canyon corridor. Fossil records from packrat middens 
indicate that Creosote Bush (Larrea tridentata) grew in the warmest deserts of the lower 
Colorado River Valley and its distribution was more limited than today (at least within the U.S.). 
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It expanded northward and migrated into its present habitats over the last 11,000 years. 
Depending upon how late Pleistocene distributions are modeled, Creosote Bush migrated at 
average rates between 30 to 60 mfyr during the Early Holocene and it even exceeded its modern 
elevationallimits in the southern Mojave Desert during the middle Holocene. But, it's arrival 
times in the northernmost Mojave Desert(< 4000 yr B.P.) and central Grand Canyon(< 2000 yr 
B.P.) lagged well-behind other common xerophytes. A consequent lack of open niches and/or 
climatic restraints on rate of spread likely contributed to it's slow(< 15 mfyr) migration during 
the Late Holocene as it approached its modern limits. In contrast to creosote bush, Joshua Tree 
(Yucca brevifolia) had a more expansive distribution in the late Pleistocene than today. Late 
Wisconsinan fossils have been identified in the Sonoran Desert as far south as the Organ Pipe 
National Monument while other records from northeastern Arizona, and the Armagosa Desert 
and Sheep Range of Nevada, demonstrate stands occurring not far from its present distributional 
limits. It's record for the last 11,000 years seems to be one of contraction from the south rather 
than migration northward. 

9:30-9:45 *TAXODIACEOUS CONIFERS FROM THE MIDDLE MIOCENE 
YAKIMA CANYON FLORA, WASHINGTON STATE, USA. 

Amanda L. Coleman and Kathleen B. Pigg (Arizona State University, Tempe, AZ) 

The Taxodiaceae/Cupressaceae are an important group of conifers growing primarily in 
the Northern Hemisphere. The modern genus Taxodium ("bald cypress") occurs in swampy 
areas of North America, Mexico and the closely related genus Glyptostrobus is native to similar 
habitats in Asia. Because of their occurrence in wet, swampy areas, these plants are commonly 
fossilized. Abundant taxodiaceous fossils occur in the middle Miocene (15.6 million years old) 
Yakima Canyon flora of central Washington State, USA, a site that exhibits rare cellular 
preservation, which allows for highly detailed comparison with modem plants. These remains 
include ovulate cones and seeds, isolated cone scales, wood, foliage and twigs. Isolated cone 
scales bear two seed depressions on their inner surface. The face of the cone scale has a lateral 
protrusion called an umbo on the outer surface of the scale and prominent "teeth" on the apical 
half. Seeds are winged, elongate, and are triangular in cross section much like their modem 
counterparts. Some of them contain anatomically preserved mature embryos. Foliage shows 
prominent stomatal furrows and compares closely to extant T. mucronatum. The taxodiaceous 
remains occur within the Yakima Canyon flora along with osmundaceous ferns, Virginia chain 
fern, pines, oaks, sycamores, tupelo and sweet gums, suggesting a floral assemblage similar to 
modem day Taxodium swamps. 

9:45- 10:00 DESCRIPTION OF A RECENT ROCK FALL IN THE BLACK 
MOUNTAINS, MOHAVE COUNTY, ARIZONA 

Doyle C. Wilson (Mohave Community College, Lake Havasu City, AZ) 

A new rock fall scarp in the Black Mountains three miles west of Yucca, in Mohave 
County, Arizona is visible from Interstate 40 as a gray band against weathered red-brown 
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rhyolite. Blocks from an existing cliff face, over 300 m above the floor of the Sacramento 
Valley, broke away in August, 2000. The release area runs the entire height of the rhyolite cliff, 
approximately 43 m tall and varies from 24 m wide at the top to 31 m wide at the base. 
Unweathered potash rhyolite of this particular flow is medium gray-brown with bleached white 
vitric areas. A talus field extends down slope about 30 to 60 m below the scarp with smaller 
pieces up to 240m away. Exposed boulders vary in size up to 3 or 4.5 min their longest 
dimension. Most are blocky, but a few are elongated slivers of the cliff face. Approximately 
1600 m3 of material is estimated to have broken away. 

Concave curvature of the scarp is slight to none near the base and approximately 3 - 4.5 
m inward near the middle of the cliff. A large-scale serrated structure with overhangs is evident 
near the very top. Fractures parallel to the scarp in small overhangs occur at the top and at the 
edges of the base of the break-away. The cause of the fall is speculative, but witnesses indicate 
that it may have been lightening induced. This new rock fall is adjacent to a much older rock fall 
whose scarp and resulting boulders (up to 7 mona side) are tarnished red-brown by iron oxide 
staining of leached iron-bearing minerals in the rhyolite. The older scarp can be distinguished by 
the lack of honey-comb or cavernous weathering that is present on much of the cliff face. 

10:00-10:30 

10:30- 10:45 

COFFEE BREAK: CHOLLA HALL MULTIPURPOSE ROOM 

GEOLOGIC CHARACTERISTICS OF THE PLANET BASIN 
ALONG THE BILL WILLIAMS RIVER, MOHAVE AND LA PAZ 
COUNTIES, ARIZONA 

Doyle C. Wilson (Mohave Community College, Lake Havasu City, AZ).z...Andrew B. Hautzinger 
(U.S. Fish and Wildlife Service, Albuquerque, NM), Richard P. Wilson (Western Gunn 
Hydrology, Tucson, AZ) 

The Planet Basin, just east of the Bill Williams National Wildlife Refuge in western 
Arizona, developed as Basin and Range faulting cross-cut older structural features formed during 
detachment extension in the middle Miocene. Late Miocene to Pleistocene basin fill alluvial 
units at least 200m thick overlie older tilted sedimentary alluvial deposits and volcanic units of a 
pre-existing basin located between antiform corrugations on the metamorphic lower plate of the 
Buckskin detachment fault system. Pleistocene and Holocene erosion of the basin fill sediments 
at the southern margin of the basin by the Bill Williams River and its tributaries, with 
intervening aggradational periods (terrace and flood plain deposits), lead to the formation of the 
1.6 km wide, 10 km long Planet Valley. Basement rocks underlying the basin fill sediments in 
the valley include lower plate gneiss and a 19Ma ±.().8Ma (K/AR dated) weathered basalt that is 
correlated to exposures north of the basin. 

A wedge of loose, angular gravel and sand up to 60 m thick, informally termed the Bill 
Williams fluvial unit, unconformably overlies the basin fill sediments and is confined to the area 
of the Planet Valley. Locally derived basin fill sediments can be distinguished from the younger 
deposits, that include more distal components, by the presence of more fine sand, silt, and clay, 
lightly calcite-cemented horizons, and by round quartz and feldspar grains. Preliminary pump 
test results in the basin indicate that both units have high hydraulic conductivities with respect to 
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groundwater transport and they play an important role for groundwater storage leading to the 
adjacent refuge. 

10:45- 11:00 GEOSTATISTICAL ANALYSIS OF ARIZONA SUMMERTIME 
PRECIPITATION 

Timothy W. Hawkins (Arizona State University, Tempe, AZ) 

Summertime precipitation data were examined for one hundred stations in Arizona for 
the period 1973-1997. The spatial distribution of the stations was examined using mean centers, 
nearest neighbor analysis and quadrat analysis. The precipitation data were also examined for 
global and local autocorrelation using various weights matrices, which accounted for station 
elevation. Finally, the data were·subdivided numerous times into "training" and "validation" 
data sets. The "validation" data were used to assess the accuracy of precipitation fields created 
from the "training" data. Precipitation fields were created using interpolation methods such as 
Inverse Distance Weighting and Krigging with different variogram models. General conclusions 
were that the stations were randomly distributed, precipitation at lower elevations showed a 
much higher degree of positive autocorrelation and krigged precipitation fields created from 
various semivariograms seemed to produce the most accurate precipitation predictions based on 
model evaluation statistics. 

11:30- 1:40 ANNUAL A WARDS LUNCHEON AND BUSINESS MEETING: CHOLLA 
HALL MULTIPURPOSE ROOM 
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HYDROLOGY SECTION 

SESSION I 8:00 

ROOM: OCOTILLO HALL- 101 

Chairperson: Gerald Gottfried 

8:00- 8:15 A REVISION OF THE BAKER-KOVNER STREAMFLOW 
REGRESSION MODEL 

Boris Poff and Aregai Teele (School of Forestry, Northern Arizona University, Flagstaff, 
AZ) 

There have been several attempts to model the streamflow on the Beaver Creek 
Experimental Watershed in North-Central Arizona. First attempts have used simple 
regression approaches using precipitation and streamflow. The Baker-Kovner Streamflow 
Regression Model is the most widely used approach up to date. However, it was designed 
in 1974 using less than 20 years of available data. Considering that the variables used in 
the original model are annual streamflow, winter precipitation, insolation as a decimal 
fraction and timber basal area, the authors feel it is time to incorporate more and newer 
data to revise the existing regression model and increase its accuracy. Data used in the 
original model dates from 1956 to1973. Extensive data dating from 1974 to 1982 and 
limited data from 1983 to 2002 are used in the revision. 

8:15- 8:30 *EFFECTS OF COPPICE THINNING ON TRANSPIRATION IN 
EMORY OAK WOODLANDS 

D. Catlow Shipek, Leonard F. DeBano (University of Arizona, Tucson, AZ), and Gerald 
J. Gottfried (USDA Forest Service, Phoenix, AZ) 

Estimated transpiration rates of Emory oak (Quercus emoryi) coppice (sprouts) 
using the sapflow velocity method, are analyzed in terms of applied sprout thinning 
treatments. The primary purpose of this study is to aid in the sustainable management of 
fuel wood resources by improving the current understanding of water use in dryland oak 
ecosystems. Results determined that there were minimal difference in rates of daily water 
use among the thinning treatments applied to the coppice sprouts and the control group. 
The daily transpiration rates for all of the treatments and control averaged nine liters per 
day and ranged from four liters per day in the winter to 20 liters per day in the summer. 
Seasonal variation of the transpiration rates were evident, likely attributed to changes in 
precipitation and solar radiation. 
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8:30-8:45 AN ANALYSIS OF HUMAN SETTLEMENT IMPACTS ON 
RIPARIAN AREAS IN THE BEAVER CREEK WATERSHED IN 
NORTH CENTRAL 

Patrick Phillips and Aregai Teele (Northern Arizona University, Flagstaff, AZ) 

This study evaluates the ecological state of the riparian areas of a tributary stream 
to the Verde River Basin in north central Arizona. The tributary is Beaver Creek, which 
is formed by Dry Beaver Creek and Wet Beaver Creek that originate from the ponderosa 
pine forest area along the edge of the Mogollon Rim. Both streams generally flow in a 
southwesterly direction meeting shortly before joining the Verde River. The canyons 
carved over time by these streams, and the presence of water in them, support important 
diverse riparian communities in a predominantly arid landscape. The Beaver Creek 
watershed has many uses, including a well-established history of human settlement 
spanning several thousand years. In addition, the watershed has been heavily impacted 
by the Beaver Creek Watershed Evaluation Program, which resulted in diverse vegetation 
treatments in various parts of the watershed between 1957 and 1974. The purpose of the 
treatments was to determine the effects of different forest management practices on water 
yield and other forest resources. This study will consist of surveying plant and animal 
biodiversity, assessing channel morphology and water quality, and evaluating the socio
economic conditions of the area. This will involve comparison of the riparian health of 
randomly selected riparian plots with historically recognized healthy riparian conditions, 
and evaluating their differences. The study outcome will be useful to stakeholders, land 
managers, and other interested parties who desire to protect certain aspects of this or 
other similar riparian areas to make well-informed decisions regarding selection and 
application of the most appropriate watershed management alternatives. 

8:45- 9:00 EVALUATION OF LONG TERM CHANGES IN CHANNEL 
GEOMORPHOLOGY RESULTING FROM DUDE WILDFIRE IN 
ELLISON CREEK 

Rebecca Royalty (Northern Arizona University, Flagstaff, AZ) 

In July of 1990 the Dude wildfire burned over 27,000 acres of Tonto National 
Forest, which drastically damaged the riparian habitat of Ellison Creek. Severe flooding, 
which physically impacted the channel, followed only days after the fire. Study plots that 
were established in 1985 were assessed and photographed immediately after the fire and 
additional plots were installed to determine the fire and post fire effects on the channel 
morphology. Plots were assessed in 1992, 1996 and again in 2001. The changes in flow 
regime, debris load and loss of riparian vegetation has lead to wider and deeper channels. 
This pattern can be seen consistently throughout the years of study. Understanding the 
direct and indirect effects of wildfires is essential for successful rehabilitation and 
management of riparian habitats. 
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9:00-9:15 THE POWER OF DRAINAGE SYSTEMS IN MINNESOTA 
WATER: THE NECESSITY OF STORM WATER 

Jackie Marlette (Northern Arizona University, Flagstaff, AZ) 

The Public Works Department of Eagan, Minnesota conducted a storm water pond 
inventory to update records and to respond to the Super Storm in July 2000. The utility 
network for storm water drainage is essential in Minnesota where there is a vast amount 
of rainfall, snowfall, and runoff every year. The drainage system consists of a series of 
interconnected lakes and ponds as well as catch basins, manholes, flared ends, and 
directional pipes that filters excess storm water into the Minnesota River. In July 2000 
Eagan experienced a "super-storm." There were two consecutive night storms that had a 
total accumulation of fourteen inches of rain. The abundant water hit the system in such 
a short time that the storm water drainage network was filled to capacity. A storm water 
pond inventory and survey was performed to address the super-storm flooding. The 
Public Works Department used GPS units to locate the inlet and outlet structures for the 
storm water ponds and restructured the database with GIS software. The condition of the 
structures was evaluated so that repairs could be made to the drainage network. All 
aspects of the city will benefit from this inventory and repair, as excess storm water will 
find its route to the Minnesota River. 

9:15-9:30 USING ANALYTIC HIERARCHY PROCESS TO FACILITATE 
RIVER CORRIDOR PLANNING 

Leslie F. Liberti (University of Arizona, Tucson, AZ) 

Water resource problems are very complex; typically involving multiple decision criteria 
and many stakeholders. River corridor planning, which ties water-related issues into the 
general land management planning process, can be challenging and contentious, 
especially in the arid and rapidly-growing west. One common approach to dealing with 
this complexity is to use multi-criteria decision models to facilitate the planning and 
decision-making process. This paper will explore the applicability of a specific multi
criteria model, known as the analytic hierarchy process (AHP), to river corridor planning. 
This approach has been used extensively in medical, engineering, military, and corporate 
problems, but has received little attention in natural resource fields. First, the basic AHP 
procedure is discussed. Issues related to the use of AHP in a water and land management 
planning context are identified. Next, an adaptation to the standard AHP procedure is 
presented. The model is developed for the Santa Cruz River Corridor planning process 
that is currently being conducted in Marana, Arizona. This modified approach will be 
used to rank proposed land-use projects according to both technical criteria and public 
preferences. Decision criteria will be determined through interviews with planning team 
members; however, this project is in early stages and, as a result, this discussion remains 
primarily conceptual. 
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9:30-9:45 IMPACT OF SLASH PILE BURNING ON PHYSICAL/ 
CHEMICAL CHARACTERISTICS OF UPLAND FOREST SOILS 

Geoff Seymour, Aregai Teele (Northern Arizona University, School of Forestry, 
Flagstaff, AZ) 

This study addresses the soil characteristics that could affect native and non
native floral species establishment following the slash pile bums associated with 
restoration thinning treatments. Changes in species establishment and subsequent 
community could result in habitat reduction for native fauna, having broad implications 
for ecological functions, processes, and management. The soil characteristics sampled 
after the slash pile bums include levels of soil nutrients (N, P, K, Ca, Mg, sulfates and 
five micro-nutrients), bulk density, and water infiltration rates. These burned site 
characteristics were compared to sites where slash was removed by chipping, as well as 
to control sites. 

Ten replicates were constructed, each consisting of four large piles and four small 
piles for a total of eight piles per replicate. Both size classes include burned and 
unburned slash piles. This creates the suite of conditions affecting post burn soil 
characteristics. We expect burned slash pile plots to have higher soil nutrient levels 
overall. We also expect changes in bulk density in burned soils due to an increased 
amount of fines (mostly ash) resulting from the bums. Formation of a hydrophobic layer 
caused by intense heat baking the organic material is expected to accompany this change 
in bulk density and result in slower water infiltration. Further, these changes in burned 
soils should increase with increased slash pile size. 

9:45- 10:00 PRESCRIBED FIRE IMPACTS ON SOIL CARBON AND 
NITROGEN 

Erika L. Neary (Flagstaff High School, Flagstaff, AZ), Daniel G. Neary, and Steven T. 
Overby (Rocky Mountain Research Station, Flagstaff, AZ) 

Prior to the 1880s, low-severity wildfires occurred at intervals of 4 to 10 years. 
Intensive grazing and fire control policies in the 20th century altered the fire regime and 
resulted in widespread over-stocking of ponderosa pine stands on the Mogollon Rim of 
Arizona. Prescribed fire was returned into selected stands for the purpose of studying the 
restoration of fire into the ecosystem and removing fuel buildups. Beginning in the late 
1970's, prescribed fires were conducted at intervals of 1, 2, 4, 6, 8, and 10 years to 
determine the best return interval for fire. Two sites were treated; one on limestone
derived soils south of Flagstaff, AZ (Long Valley), and the other on basalt-derived soils 
north of Flagstaff, (Chimney Springs). Samples from the upper 5 em of the A horizons 
were collected at randomly located sites within treatment plots for analysis for total 
carbon (C) and nitrogen (N) using a CNS analyszer. Soil total C levels were highly 
variable and did not exhibit a treatment-related trend. The variation within the same 
burning interval treatment was up to one order of magnitude. Soil total N was highly 
variable on the Long Valley site. At the Chimney Springs site, soil total N exhibited a 
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trend of increasing levels that appears to be related to the burning intervals. High spatial 
variability in both total C and N measured within treatments was probably due to micro
site differences (location of samples in the open, under large old-growth trees, in small
diameter thickets, next to downed logs, etc.) not accounted for in the randomized 
sampling. 

10:00- 10:30 

10:30- 10:45 

COFFEE BREAK: CHOLLA HALL MULTIPURPOSE 
ROOM 

MUL TIOBJECTIVE FOREST MANAGEMENT IN SAN 
MIGUEL, MEXICO 

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

The concern of this paper is development of the most appropriate management of 
a complex forest ecosystem system in San Miguel, northern Mexico. The complexity 
arises from the presence of various system components, interest groups some of them 
conflicting and serious management needs. Sustainable management of such forest in an 
equitable and effective manner requires describing the forest management problem in a 
multiobjective decision-making framework. This helps to capture system integrity while 
also mindful of the needs and aspirations of the various interested parties. The different 
objectives considered in the problem include maximizing use of the forest for 
agricultural, forage, timber and aquaculture production as well as improving its aesthetics 
and recreational use. Feasible alternative management scenarios are proposed and 
evaluated on their ability to achieve the various objectives simultaneously. However, the 
evaluation first requires articulating the objectives in terms of clearly defined 
specifications, criteria and criterion scales. The criteria are attributes that measure the 
achievement levels of the various objectives under each management scenario, while 
criterion scales are the units of measure. The next step is multicriterion evaluation of the 
forest management problem. This involves first construction of alternatives versus 
criteria matrix and then evaluating it using a distance based multicriterion decision
making technique known as compromise programming. The final outcome is the 
selection of the most appropriate forest management scheme acceptable to all interested 
parties. 

10:45- 11:00 WATERSHED PROTECTION IN HAITI POST 
HURRICANE GEORGE 1998 

Roy Jemison1 and Scott Lewis20USDA Forest Service, Albuquerque, New Mexico) 
eusDA Foreign Agricultural Service, Washington, DC) 

On September 22-23, 1998, the island nation of Haiti was hit by Hurricane 
Georges, which caused severe damage to rural agricultural watersheds and the loss of 
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many human lives. Neither hurricanes nor human suffering were new to Haiti. However, 
the US Government approach to providing technical assistance varied from past 
restoration efforts. From a technical perspective, many time-honored conservation 
practices were used, including contour terracing, rock walls and tree plantings. On the 
human side, rather than giving money directly to those individuals affected by the 
hurricane, people were required to work together through community based 
organizations, on restoration projects in watersheds that were damaged during Hurricane 
Georges. Participants in projects only received partial cash payments. Part of their salary 
was paid into a community funded, and one day a week of their labor was done for free 
as a community service. The rationale behind this system was to build ownership in the 
work. No one was required to participate in these programs, but participation in general 
was very high in most communities, and program accomplishments were impressive. 
Although the project officially ended in December 2001, the short-term benefits of this 
effort are readily visible across the Haitian landscape. The long-term benefits will be 
demonstrated in the years to come through replication of these efforts by the people 
themselves and the success of the structures in reducing the damaging effects of future 
hurricanes. 

11:00- 11:15 PERSPECTIVES OF WATERSHED MANAGEMENT IN 
ARIZONA 

Peter F. Ffolliott (University of Arizona, Tucson, AZ), Malchus B. Baker, Jr.,(USDA 
Forest Service), Leonard F. DeBano, (University of Arizona, Tucson, AZ), Daniel G. 
Neary, and Gerald J. Gottfried, (USDA Forest Service) 

Watershed management perspectives in Arizona have been, are, and will be 
reflected by the nature of watershed management practices implemented. Past 
perspectives evolved from considerations of increasing water yields and water quality 
concerns. Present perspectives are centered on minimizing adverse impacts to soil and 
water resources, sustaining high-quality water flows, and rehabilitating watershed in poor 
condition. Future perspectives will likely focus on accommodating increased demands 
for watershed resources; attaining more efficient use of the state's limited watershed 
resources; and achieving a more efficient stewardship of available watershed resources. 
Past, present, and (anticipated) future perspectives of watershed management in Arizona 
are considered in this paper. 

11:15- 11:30 RIPARIAN HISTORY OF THE SOUTHWEST 

Leonard DeBano, and Peter Ffolliott (University of Arizona, Tucson, AZ) 

Riparian European settlement and as late as the 1950's and early 1960's riparian 
vegetation was viewed mainly as a source of new water. However, starting in the 1970's, 
the importance of riparian areas as a critical part of the landscape was beginning to gain 
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attention. Wildlife biologists became aware of the importance of the riparian areas as 
essential habitat for many animals, including fishes, birds, mammals, and amphibians. 
Also in the late 1980's, managers began applying the concept of ecosystem management. 
As a result, land managers started integrating physical, chemical, and biological processes 
along with socio-economic concerns into management strategies for riparian areas. This 
paper discusses the past uses and evolving philosophies of riparian area management in 
the Southwest. areas supported early human civilizations in the Southwest for thousands 
of years by providing drinking water, water for irrigation, house frameworks, game, fish, 
edible plants, and other amenities. Early European settlers first entering the Southwest the 
1500's did not fully recognize the sensitivity of riparian areas to concentrated use, and as a 
result, quickly over-utilized the water, grass, and wood products available in these 
attractive river-side environments. The exploitation of riparian areas continued after 

11:30- 1:40 ANNUAL A WARDS LUNCHEON AND BUSINESS MEETING: 
CHOLLA HALL MULTIPURPOSE ROOM 

SESSION II 1:45 

Chairperson: Don Young 

1:45-2:00 HYDROLOGY, GEOMORPHOLOGY AND MANAGEMENT: 
IMPLICATIONS FOR SUSTAINABILITY OF NATIVE 
SOUTHWESTERN FISHES 

John N. Rinne (Rocky Mountain Research Station, 2500 S. Pineknoll Dr., Flagstaff, AZ) 

The southwestern United States is topographically diverse and is characterized by 
a highly variable hydrology. Historically, streams oscillated between drought and flood 
and the spectrum of conditions within these extremes. Management of rivers and 
streams, native fishes, and other uses of riparian-stream areas have been superimposed 
upon the natural hydrological and geomorphologic setting. Native southwestern fishes 
are adapted to periodic catastrophic, hydrologic disturbance events. Hydrologic 
management of rivers, primarily construction of mainstream dams has markedly affected 
historic native fish distribution and abundance. Superimposed upon hydrologic 
management has been fisheries management. Here, the primary impact has been 
introduction of nonnative sport fishes. Natural geomorphology in the form of canyon 
bound versus fluvial valley reaches of rivers affects macro- and microhabitat conditions 
and, in tum, native fishes. Finally, additional anthropogenic activities such as grazing 
and recreation have impacted riparian stream areas, and purportedly, native fishes. The 
paper will: 1) use case examples to illustrate these multiple interacting factors and 2) 
suggest alternatives for future management to sustain native fishes in the Southwest. 
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2:00-2:15 HYDROLOGY OF THE UPPER PARKER CREEK WATERSHED, 
SIERRA ANCHA MOUNTAINS, ARIZONA 

Gerald J. Gottfried and Daniel G. Neary (USDA Forest Service, Rocky Mountain 
Research Station, Flagstaff, AZ) 

The Upper Parker Creek watershed covers approximately 700 acres in the southern 
part of the Sierra Ancha Mountain Range in central Arizona. It is within then Sierra 
Ancha Experimental Forest and is a component of the USDA Forest Service, Rocky 
Mountain Research Station. The vegetation is primarily ponderosa pine and mixed 
conifer forests with chaparral on the lower, south facing slopes. Upper Parker Creek 
extends from 5,450 to more than 7,400 ft in elevation. The watershed has not been grazed 
by livestock since the 1930s and has been proposed as a research natural area. A 
combination 90° v-notch weir with an 8-ft Cipolletti weir was constructed across the 
channel. The Rocky Mountain Research Station measured runoff from 1934 through 
1972 and from 1976 through 1983. The weirs were closed in 1983, but the U.S. 
Geological Survey reopened the 90°v-notch weir in 1993 and currently maintains the 
station. The paper will summarize the available volume and peak flow runoff records 
and relate these to precipitation records from the Sierra Ancha precipitation gage at the 
mouth of the watershed. 

2:15- 2:30 POST· WILDFIRE FLOOD GENERATION PROCESSES 

Daniel G. Neary (Rocky Mountain Research Station, Flagstaff, AZ) 

Other than complete vegetation destruction, the most significant aftermath of 
wildfires in the southwestern United States is flash flooding. Among the factors that 
contribute to flash flooding are Monsoon-type thunderstorms, steep topography, short
duration and high intensity rainfall, black body effect, loss of vegetation and forest floor 
cover, water repellency, shallow soils, and debris dam failures. Most flash flood events 
in the Southwest occur after the spring wildfire season when Monsoon thunderstorms 
develop in humid air masses moving in from the Gulf of Mexico or the Pacific. 
Development of these storms is aggravated by the mountainous topography of the region. 
The presence of a heat-absorbing blackened surface has been linked to the enhancement 
of thunderstorm development. Short-duration, intense rainfalls appear to be capable of 
generating significantly greater flash flood streamflows when soil conditions are right. 
These conditions include the loss of plant and litter covers that mitigate rainfall impact, 
the presence of shallow and rocky soils, and development of water repellent layers in the 
soil. In addition, there is growing evidence that cascading debris dam failures might 
contribute to higher-than-normal peak flood flows in some streams. 
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2:30-2:45 TREE GROWTH AND NUTRIENT STATUS IN A WATER 
HARVESTING SYSTEM USING POTABLE AND TREATED 
WASTEWATER 

Martin M. Ka.t:piscak (Office of Arid Lands Studies, University of Arizona, Tucson 
AZ)Gerald J. Gottfried (USDA Forest Service, Rocky Mountain Research Station, 
Flagstaff, AZ)Susan B. Hopf (Office of Arid Lands Studies, University of Arizona, 
Tucson, AZ) 

A research project for improving wood and fiber production focused on the use of 
rainwater harvesting techniques and on the reuse of treated municipal wastewater. 
Objectives of the study were: (1) the evaluation of the impact of treated wastewater on 
the growth and health of trees, (2) the determination of plant uptake of total nitrogen, 
phosphate, sodium, chloride and boron, and (3) the evaluation of the impact of treated 
wastewater on trees and on the soil. Six tree species (Populus fremontii, Salix nigra, 
Pinus eldarica, Platanus wrightii, Fraxinus velutina, and Eucalyptus camaldulensis) 
were grown in the field and in sand-filled containers. The field trees were irrigated with 
one of five mixtures of well water vs. reclaimed water whereas the container-grown trees 
were irrigated with either potable or effluent water. In general, container-grown trees 
irrigated with effluent water grew more robustly and taller than those irrigated with 
potable water. The same was true for the field-grown trees when irrigated with a mixture 
of reclaimed and well water vs. pure well water. Wastewater-irrigated plants had lower 
percentage dry to wet weights than plants grown with municipal or well water. The 
concentration of the chemical parameters studied in the tissues varied by tree species and 
chemical. 

2:45 - 3:00 SALINITY AND NUTRIENT AVAILABILITY IN SOILS IN SOILS 
OF THE ORAIBI BASIN, HOPI 

Aregai Tecle1 and Ron Morgan2 eschool of Forestry, Northern Arizona University, AZ) 
ewater Resources Program, Hopi Reservation, Kykotsmovi, AZ.) 

This paper is concerned with soil salinity and nutrient availability in the Oraibi 
Basin, Hopi Reservation. The Hopi Reservation occupies an arid area of about 0. 73 
million ha in northeastern Arizona. The Oraibi Basin cuts through the middle of the 
Reservation in a southwesterly direction and includes villages and farmlands with 
probably the longest known history of continuous settlement and use in the United States. 
There are at least five motivations for this study in the Basin: historical use of dry 
farming as the mainstay of the economy, the aridity of the area with an average annual 
precipitation of about 20cm, evidence of high salinity in shallow ground waters, tribal 
avoidance of chemical fertilizer use in agriculture and concern for the effects of soil 
salinity and shortages in nutrients on land productivity. Our study consisted of locating 
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on a maplO soil-sampling sites with different soil types and on-site determination of their 
exact locations using geo-positioning systems (GPS) for mapping using geological 
information systems (GIS) and future reference purposes. Laboratory analysis of the 
samples indicates that while salinity does not pose a problem except on one location, 
there are almost uniform shortages in soil nutrients throughout the Basin. In spite of the 
shortages in water and nutrients, however, the Hopi Tribe has continued to produce from 
the land for thousands of years. This may be due to the Tribe's ingenuity in managing 
the land and its dictum to respect and live in harmony with the land, "mother earth". 

3:00- 3:00 COFFEE BREAK: CHOLLA HALL MULTIPURPOSE ROOM 

3:00- 3:45 PREPARATION OF TMDL PLANS: ESTIMATING 
CONCENTRATIONS OF NON-POINT SOURCE POLLUTANTS 
TO WATER BODIES 

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

Problems of maintaining water quality can be compounded by a need to prepare a 
total maximum daily load (TMDL) plan for a water body that is found to have water 
quality conditions that limit its ability to meet its designated beneficial uses. Such plans 
are mandated by the Federal Clean Water Act, which defines the TMDL for a water body 
as the sum of the waste-load allocations from the point and non-point sources within the 
water body's watershed. The goal of this Act is implementing watershed management 
practices that maintain or improve the physical, chemical, and biological integrity of the 
country's water. A TMDL plan should identify the current waste-loads to the water body 
in question and the waste-load capacity of the water body, and then allocate the waste
load capacity to the known point and non-point pollution sources. Estimating waste
loads, a benchmark in the preparation of a TMDL plan, is the focus of this paper. More 
specifically, the paper is concerned with simulating the concentrations of potentially key 
non-point pollutants of the stream water. Knowing these concentration allows an 
estimate to be made of non-point sources of the partial waste-loads entering a larger 
water body from upland watersheds. This estimate, in tum, can be incorporated into a 
TMDL plan when needed. 

3:45- 4:00 IMPROVING ACCESS TO WATERSHED MANAGEMENT 
INFORMATION 

Malchus B. Baker, Jr. (USDA Forest Service, Rocky Mountain Research Station, 
Flagstaff, Arizona), Michael Haseltine, and Barbara Hutchinson (University of Arizona, 
Tucson, AZ) 

The southwestern region of the United States has been the focus of a wide range 
of research efforts concerning the effects of natural and human induced disturbances on 
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the functioning, processes, and components of ecosystems found in the region. Current 
electronic technologies provide an efficient and unique reference and educational tool for 
disseminating these findings to scientists, educators, and land management professionals 
as well as the general public. A World Wide Web (Web) site has been developed 
"Managing Arid and Semi-arid Watershed" 
[http://ag.arizona.edu/OALS/watershedlindex.htmll that provides a variety of background 
material about watershed management, and will eventual! y contain actual research data 
collected from experimental areas for seven major vegetation types found in the arid and 
semi-arid areas of the southwestern United States. From the home page one can select a 
vegetation type and then have access to a menu of links to general information, climate, 
treatments and results, experimental sites, management implications, animal and plant 
species lists, and publications. Data from experimental sites (potentially some 50 
research areas) include parameters (or eventually will include) for climate, stream flow 
(quantity and quality), sediment (suspended and bedload), vegetation-both timber and 
range, and wildlife. The data are being put into a Web-based relational data base and 
geographic information system (GIS) that will allow the data to be searched and graphed. 
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POSTER SESSION 

Session I 10:00 

ROOM: Cholla Hall Multipurpose Room 

Chairperson: Robert Reavis 

10:00- 10:30 HUACHUCA WATER UMBEL MONITORING· AN 
ENDANGERED WETLAND PLANT IN ARIZONA 

Ellen Robertson1
, Matt Clinton1

, Priscilla Titus12 and Jonathan Titus1 ecolumbia University's 
Biosphere 2 Center, Oracle, AZ; 2SWCA Inc., Environmental Consultants, Tucson, AZ) 

Huachuca water umbel (Lilaeopsis scha.ffneriana ssp. recurva) is a federally-listed 
endangered plant currently known to occur only in southeastern Arizona and northern Sonora, 
Mexico. Huachuca water umbel inhabits cienegas, marshes, rivers, and other wetlands, generally 
in perennial, shallow and slowly flowing waters. Recently, a hitherto unknown population of 
Huachuca water umbel was documented at Bingham Cienega Preserve, which is owned by Pima 
County Flood Control District. The population is of special interest because it was discovered 
one year after a fire reduced interspecific plant competition in the marsh. In fall of 2001, six 
permanent 1 m2 monitoring plots were established within the water umbel population and seed 
bank samples were collected. In three of the plots, we removed all aboveground portions of 
competing plant species. All Huachuca water umbel leaves were counted and measured in each 
of the plots for four consecutive weeks. The number of leaves increased in all plots over the 
four-week period, but increases were greater among smaller leaf size-classes in all six plots, and 
leaf number increased more in treatment plots. Seedbank samples contained water umbel seeds. 
Monitoring is ongoing; we seek to define management strategies and increase our understanding 
of the basic ecology of this species. 

10:00- 10:30 INTERDISCIPLINARY IMMERSION EDUCATION AT THE 
BIOSPHERE 2 CENTER. 

Jonathan Titus, Wylie Cox, Karolyn Kendrick, Anu Gupta, Rod Mondt, Tony Burgess, Andrew 
Peterson and Kristan Cockerill (Columbia University's Biosphere 2 Center, Oracle, AZ) 

Columbia University operates the Biosphere 2 Center in Oracle, Arizona, where Earth 
Semester, an integrative environmental studies course, is offered. Earth Semester is a 
pedagogically unique immersion program with a curriculum of geoscience, ecology, social 
science, integrative seminar and independent research. The Sonoran Desert provides the key 
setting to discuss inter-relatedness among landforms, adaptations, culture, and resource 
management. The key goals of the program are to have students integrate science and policy, 
use techniques that assess the physical environment and apply their findings to management 
planning, appreciate cultural contexts, use models to analyze global systems, and develop strong 
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communication and group work skills. The first half of the semester focuses upon the 
development of a riparian zone management plan, and the second half is based upon global 
carbon management negotiations. Our goal is to enable students to think critically about their 
roles as technology users and planetary managers, and to apply integrative lessons learned in 
Earth Semester to their own disciplines throughout their education and future careers. Students 
practice their research and integration skills during field exercises in places like the Grand 
Canyon, Anza-Borrego State Park, and Puerto Penasco, Sonora, Mexico. 

10:00 - 10:30 LIFE HISTORY CHARACTERISTICS OF PARADELLA DIANAE 
(CRUSTACEA: ISOPODA) IN THE NORTHERN GULF OF 
CALIFORNIA 

Emily C. Omana and Stephen M. Shuster (Northern Arizona University, Flagstaff, AZ) 

Sphaeromatid isopods are distributed worldwide primarily in shallow marine waters. 
Paradella dianae is a sexually dimorphic sphaeromatid isopod that inhabits many localities, 
including the northern Gulf of California, a region well known for its composite of faunal 
provinces. In this region, P.dianae aggregate in the tests of dead Tetraclita squamosa, one of the 
most common intertidal barnacles of the Gulf. To examine the reproductive biology of this 
species, we made eight collections of P. dianae from T. squamosa tests at Pelican Point, Sonora, 
Mexico. We describe the three male morphologies that exist in this population. We also 
document the ecdysis associated with the reproductive cycle of the iteroparous females, and 
describe the structure of female seminal receptacles, structures rarely found in sphaeromatid 
isopods. Lastly, we describe an epibiont that is commonly associated with P. dianae. 

10:00- 10:30 PREVALENCE OF E. COU 0157:H7 AMONG FERAL CATS IN 
ARIZONA 

John Nashed, Jill West, Kathryn J. Leyva, Sue Katz, and William Perry Baker (Midwestern 
University, Glendale, AZ) 

Escherichia coli 0157:H7 is one of numerous strains of E. coli found in the gut of 
humans and warm-blooded animals. Unlike other strains, which are harmless normal flora, it 
produces a potent toxin and is a serious human pathogen. Infection with E. coli 0157:H7 can 
cause diarrhea, hemorrhagic colitis, and a fatal complication termed hemolytic uremic syndrome 
(HUS). The organism is spread through contaminated meat and vegetables, person-to-person 
contact, drinking raw juices or milk, and exposure to water contaminated with sewage. To 
describe the frequency and distribution of Escherichia coli 0157:H7 in the environment, 
field-collected fecal samples were analyzed by standard microbiologic assay using sorbitol 
MacConkey (SMAC) and Fluorocult agar. This assay is inexpensive, accurate, and can readily be 
carried out in any laboratory with the reagents and equipment for bacterial culture. Prevalence of 
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E. coli 0157:H7 among feral cats in Arizona is reported and significance discussed with 
reference to reducing risk of infection. 

10:00- 10:30 WATERSHED PROTECTION IN HAITI POST HURRICANE 
GEORGE 1998 

Roy Jemison 1 and Scott Lewis2 ctusDA Forest Service, Albuquerque, NM) 
eusDA Foreign Agricultural Service, Washington, DC) 

On September 22-23, 1998, the island nation of Haiti was hit by Hurricane Georges, 
which caused severe damage to rural agricultural watersheds and the loss of many human lives. 
Neither hurricanes nor human suffering were new to Haiti. However, the US Government 
approach to providing technical assistance varied from past restoration efforts. From a technical 
perspective, many time-honored conservation practices were used, including contour terracing, 
rock walls and tree plantings. On the human side, rather than giving money directly to those 
individuals affected by the hurricane, people were required to work together through community 
based organizations, on restoration projects in watersheds that were damaged during Hurricane 
Georges. Participants in projects only received partial cash payments. Part of their salary was 
paid into a community funded, and one day a week of their labor was done for free as a 
community service. The rationale behind this system was to build ownership in the work. No one 
was required to participate in these programs, but participation in general was very high in most 
communities, and program accomplishments were impressive. Although the project officially 
ended in December 2001, the short-term benefits of this effort are readily visible across the 
Haitian landscape. The long-term benefits will be demonstrated in the years to come through 
replication of these efforts by the people themselves and the success of the structures in reducing 
the damaging effects of future hurricanes. 

10:00- 10:30 AMBIENT GROUNDWATER QUALITY OF THE PRESCOTT 
ACTIVE MANAGEMENT AREA: A 1997-1998 BASELINE STUDY 

Douglas C. Towne (Arizona Department of Environmental Quality), Maureen C. Freark 
(Arizona Department of Water Resources) 

A regional groundwater quality study of the Prescott Active Management Area in central 
Arizona was conducted by the Arizona Department of Environmental Quality to determine the 
suitability of this resource for drinking-water purposes, appraise current baseline conditions, and 
examine spatial and temporal patterns. Samples were collected at 58 grid-based, randomly 
selected sites for inorganic analyses, and at limited sites for radiochemistry and pesticide 
analyses. Health-based, water quality standards were exceeded at six sites while aesthetics
based, water quality standards were exceeded at nine sites. The sampled sites (19 percent) that 
exceeded either a health or aesthetics water quality standard were spatially scattered and did not 
appear to indicate extensive areas of groundwater unsuitable for domestic use. These results 
suggest that groundwater generally supports drinking-water uses. Groundwater in the basin may 
generally be described as neutral to slightly alkaline,fresh, moderately hard or hard, and of a 
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calcium-bicarbonate chemistry. Most trace elements such as aluminum, antimony, beryllium, 
boron, cadmium, chromium, iron, lead, manganese, mercury, selenium, silver, and thallium were 
rarely detected; only arsenic, barium, copper, fluoride, and zinc were detected at more than ten 
percent of sites. Elevated fluoride and arsenic levels tend to occur at sites having soft 
groundwater. Nitrate (as nitrogen) levels were generally below natural background levels of 3 
mg/1 but were occasionally elevated in the Dewey-Humboldt area. Significant (p D 0.05) 
statistical differences were identified between groundwater quality and indices such as aquifers, 
sub-basins, groundwater depth, and time. These comparisons appear to indicate that most 
constituents are largely controlled by natural factors and would probably not vary significantly in 
the short term. 

10:00- 10:30 *TOOL USE AND OBJECT MANIPULATION IN NONHUMAN 
PRIMATES: THE DIFFERENCE BETWEEN A PROSIMIAN, A 
NEW WORLD MONKEY, AN OLD WORLD MONKEY AND AN 
APE 

Jill Koehler and Leanne T. Nash (Arizona State University, Tempe, AZ) 

This study asked how prosimians, monkeys, and apes differ in their patterns of tool use 
and object manipulation. Four taxa were compared: the ring-tailed lemur (Lemur cana), the 
howler monkey (Alouatta caraya), the hamadryas baboon (Papio hamadryas), and the orangutan 
(Pongo pygmaeus pygmaeus). The number of species for which tool use and object manipulation 
have been studied systematically remains small. No study has compared members of these four 
taxa using exactly the same study protocols. In our study, all of the subjects received the same 
objects, in the same order, allotting one week per species. Both quantitative aspects (how often 
did the subjects use the objects) and qualitative aspects (how did they use the objects) were 
recorded. As the brain size and behavioral complexity of a species increased, so did the amount 
of time spent with the objects. The correlation between the levels of maximum sensorimotor 
development was not as tight. Certain individuals reached unexpected levels. With these data, 
we hope to broaden our understanding of how these four taxa differ in their abilities to use tools 
and manipulate objects. These results may also give us some insight as to how, and why, these 
taxa differ in the Piagetian stages of sensorimotor development they are able to achieve. 

10:00- 10:30 RESPONSE OF SMALL MAMMAL EIMERIA (APICOMPLEXA: 
EIMERIIDAE) PARASITES TO PRESCRIBED FIRE IN 
SHORTGRASSSTEPPE 

Megan M. Ryan 1 and Paulette L. Ford2
, (

1University of New Mexico, Albuquerque, NM), 
eusDA Forest Service, Albuquerque, NM) 

Fire is a natural disturbance in shortgrass steppe ecosystems. Historically, prescribed 
bums have been used to manage pests, control disease vectors and improve rangeland conditions. 
In this paper we experimentally examined the potential "cleansing" effect of fire on the eimerian 
parasites of the small mammal populations of the Kiowa National Grassland with regard to their 
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life history. Bum treatments (dormant-season in April, growing-season in July and no-bum) were 
randomly assigned to 12 2-ha plots. The first bums occurred in 1997. In July 2000 and 2001, 
fecal samples were collected from 136 rodents captured from all12 plots over a 5-day trapping 
period. Overall, 84% of 33 Spermophilus tridecemlineatus, 22.5% of 31 Cheatodipus hispidus, 
7.4% of 27 Reithrodontomys spp, and 23.6% of 43 Onychomys leucogaster, were positive for 
eimerian parasites. Neither of 2 Peromyscus maniculatus were infected Significant differences 
(p < 0.05) in eimerian prevalence were detected between all three treatments in 0. leucogaster. 
When bum vs. no-bum treatments were compared, significant differences in eimerian prevalence 
were found to exist within S. tridecemlineatus (no-bum >bum), 0. leucogaster (no-bum < 
bum) and C. hispisdus (no-bum <bum). Our results do not support a "cleansing" effect of fire 
but do indicate a possible link between parasite's life history and response to fire, with eimerian 
single-host parasites unaffected by fire disturbance. The reliance of the parasite response to 
prescribed fire on a combination of host behavior and parasite life history gives some level of 
predictability to the use of fire as a pest management tool. 

10:00- 10:30 AMBIENT GROUNDWATER QUALITY OF THE SACRAMENTO 
VALLEY BASIN: A 1999 BASELINE STUDY 

Douglas C. Towne (Arizona Department of Environmental Quality), Maureen C. Freark 
(Arizona Department of Water Resources) 

A regional groundwater quality study of the Sacramento Valley basin in northwestern 
Arizona was conducted by the Arizona Department of Environmental Quality to determine the 
suitability of this resource for drinking water purposes, appraise current baseline conditions, and 
examine spatial patterns. Samples were collected from 48 sites for inorganic, Volatile Organic 
Compound, perchlorate, radiochemistry, and hydrogen, oxygen, and nitrogen isotope analysis. 
Health-based, water quality standards were exceeded at 22 sites while aesthetics-based water 
quality standards were exceeded at 28 sites. Sites in the central valley and the Black Mountains 
generally met water quality standards; most exceedances were near the towns of Chloride and 
Topock, and in the Hualapai Mountains. Groundwater in the basin is generally slightly alkaline, 
fresh, hard to very hard, and of various water chemistries. Nitrate concentrations at 20 sites 
were greater than 3.0 mg/1 (as nitrogen) which may indicate impacts from human activities. 
Trace elements such as aluminum, antimony, barium, beryllium, cadmium, iron, lead, 
manganese, mercury, silver, and thallium were rarely detected; only arsenic, boron, chromium, 
copper, fluoride, selenium, and zinc were detected at more than 10 percent of the sites. 
Significant (p = 0 0.05) statistical differences were identified between groundwater quality and 
indices such as aquifers, geology, geographic location, and groundwater depth. Constituent 
concentrations were often higher in mountainous areas than in alluvial areas. Many constituent 
concentrations tend to decrease with groundwater depth. A critical level, ranging between 50 
and 200 feet, was established. At groundwater depths exceeding the critical level, concentrations 
remain generally constant; in contrast, concentrations are highly variable at more shallow depths. 
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10:00- 10:30 TAXONOMIC RESOLUTION OF CYLINDROPUNTIA 
MULTIGENICULATA (CLOKEY) BACKB. (CACTACEAE) 
USING CHLOROPLAST DNA 

Amit Agrawal and Andrew Salywon (Department of Plant Biology, Arizona State University, 
Tucson, AZ) 

The taxonomic status of Cylindropuntia multigeniculata (Clokey) Backb. Is 
controversial. Clokey provide an independent line of evidence. While data from this region 
used in cladistic analysis does not resolve relationships between closely related taxa, insertions 
and deletions, most probably caused by slipped strand mispairings, are valuable as maternal 
markers in hybrid detection (Salywon, 1999) at an appropriate level for this project. The psbA
tmH region of C. multigeniculata was identical to C. whipplei, suggesting that C. multi
geniculata is either a hybrid derived from C. whipplei as the maternal parent or it is just an 
isolated form of C. whipplezbecause of several morphological differences and its geographical 
isolation from the probable closest relatives, C. echinocharpa (Engelm. & Bigel.) Knuth and C. 
whipplei Engelm. & Bigel., C. multigeniculata should deserve. (1943) believed that specific 
status. Benson ( 1982) reduced C. multigeniculata to a varietal level under C. whipplei. In 
contrast, Pinkava (1999) believes that because of the similarity of C. multigeniculata to hybrids 
between C. echinocarpa and C. whipplei, the taxon should be given the hybrid designation C. x 
multigeniculata (Clokey) Backb. Because of the high degree of morphological plasticity, 
asexual reproduction and hybridization within the genus, resolution of the taxonomic affinities of 
C. multigeniculata remains obscured using traditional types of data. Therefore, we sequenced 
the psbA - tmH intergenic spacer region of the chloroplast DNA to 

10:00-10:30 TOOL USE AND OBJECT MANIPULATION IN NONHUMAN 
PRIMATES: THE DIFFERENCE BETWEEN A PROSIMIAN, A 
NEW WORLD MONKEY, AN OLD WORLD MONKEY and AN 
APE. 

Jill Koehler and Leanne T. Nash (Arizona State University, Tempe, AZ) 

This study asked how prosimians, monkeys, and apes differ in their patterns of tool use 
and object manipulation. Four taxa were compared: the ring-tailed lemur (Lemur catta), the 
howler monkey (Alouatta caraya), the hamadryas baboon (Papio hamadryas), and the orangutan 
(Pongo pygmaeus pygmaeus). The number of species for which tool use and object 
manipulation have been studied systematically remains small. No study has compared members 
of these four taxa using exactly the same protocols. In our study, all of the subjects received the 
same objects, in the same order, allotting one week per species. Both quantitative aspects (how 
often did the subjects explore, or use, the objects) and qualitative aspects (how did they use the 
objects) were recorded. The expected trends in both were found. As the brain size and 
behavioral complexity of a species increased, so did the amount of time spent with the objects, 
the amount of tool use, and the level of maximum sensorimotor development. However, this 
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correlation was not as tight as was once thought, with certain individuals reaching unexpected 
levels. With the data obtained through these observations, we hope to broaden out understanding 
of how these four taxa differ in their abilities to use tools and manipulate objects. These results 
may also give us some insight as to how, and why, these taxa differ in the Piagetian stages of 
sesnsorimotor development they are able to achieve. 

10:00- 10:30 *PARTIAL SEX CHANGE IN LYTHRYPNUS DALLI: COSTS VS. 
BENEFITS 

Ruth M. Potrafka, Robert H. Reavis, and Matthew S. Grober (Glendale 
Community College and Arizona State University West, Glendale, AZ) 

Lythrypnus dalli are gobtid fishes with a complex reproductive strategy. 
They behave as sequential hermaphrodites; they spawn first as females and 
later change to males. Yet most adults contain mixed gonads with eggs and 
sperm (simultaneous hermaphrodites). Because only a few fish in the 
population spawn as males, why do functional females develop testicular 
tissue? Optimality theory suggests the cost of producing male tissue should 
be offset by some benefit. To test this hypothesis, each subject female was 
housed in a IOL aquarium with a male and allowed to spawn for one summer. 
Each clutch was recorded, the eggs removed and counted. After each clutch, 
subjects were measured and returned to their aquarium. In experimental 
groups, however, the male was removed after each spawn and two small females 
were added to stimulate sex change in the subject. The original male 
replaced stimulus females after 3-4 days. These social conditions were 
designed to stimulate partial sex change in experimentals and inhibit sex 
change in controls. The hypothesis predicts an immediate cost to partial sex 
change in terms of delayed reproduction. This cost should be offset by two 
benefits: increased growth in experimentals and subsequently larger clutch 
sizes. The results support these predictions. Experimental females had 
significantly longer interclutch intervals, faster growth rates, and larger 
clutches. Overall, there was no significant difference in the total number 
of eggs laid between experimentals and controls. Thus the initial costs were 
nearly repaid by the resulting benefits. 

10:00-10:30 THE ASU HERBARIUM VASCULAR PLANT IMAGE LffiRARY 
ON-LINE 

Shannon Doan, Gretchen Buegge, J. Jeremy Buegge, Robin Schoeninger, 
Edward Gilbert & Leslie R. Landrum (Arizona State University, Tempe, AZ) 

The Arizona State University herbarium comprises over 240,000 collections of dried 
plants. Herbaria are of enormous value to researchers, who utilize the specimens for studies in 
myriad fields, including systematics, ecology, anthropology, entomology, geology, geography, 
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homeopathy, cancer research, journalism and scientific illustration. It is a vital resource for the 
Central Arizona-Phoenix Long Term Ecological Research (CAP LTER) project by providing an 
historical record of plants growing in the Phoenix area and serving as a reference for new 
identifications. The general public also find the herbarium valuable and often call or visit 
requesting plant identification or general botanical information. While the herbarium is open to 
everyone, many people are unable to physically visit the facility. The ASU herbarium has 
recently increased access to its collections by establishing the Vascular Plant Image Library, or 
"virtual" herbarium on the world wide web. The Library currently includes 1,070 scanned 
herbarium sheets and 425 photos of living plants. Essentially all the vascular plants growing 
wild in the Phoenix area are represented. These may be viewed anywhere access to the world 
wide web is available. Images are life-sized on the screen, and future plans include the ability to 
magnify selected portions of the plant. 

10:00-10:30 UNWINDING OF CHROMA TIN BY DNA HELICASES 

Jarret Sands, B.S. and Jaya Yodh, Ph.D. (Midwestern University, Glendale, AZ) 

In an effort to understand how nuclear processes occur in the context of repressive chromatin 
structures found in vivo, we have investigated the ability of the E. coli UvrD protein, to unwind 
nucleosomal substrates in vitro. UvrD is DNA repair helicase whose eukaryotic counterpart is 
mutated in patients with the skin cancer disorder, Xeroderma Pigmentosum. Our hypothesis is 
that helicase-promoted unwinding through chromatin substrates will occur at reduced rates 
relative to naked DNA due to the limited accessibility of DNA to the helicase. We used a 10-nm 
chromatin fiber model template called the "208-12" that consists of twelve tandem 208 bp 
repeats of the 5S rRNA gene, a sequence that can position a nucleosome. Linear nucleosomal 
arrays were assembled that contained an average nucleosome loaded per template (nav) between 
2-9. Helicase was incubated with these 32P-end labeled templates in the presence of ATP, and 
then unwound (single-stranded DNA) products were separated from wound (double-stranded 
DNA) substrates using native gel electrophoresis followed by autoradiography. Our results 
showed that the UvrD protein was able to unwind nucleosomal arrays within the subsaturated 
loading range. As predicted, UvrD unwound the polynucleosome with nav=8 to a lesser extent 
than one with fewer nucleosomes (nav:S5) presumably due to increased compaction of the 
template as more nucleosomes were loaded. In addition, UvrD was able to unwind a template in 
which the histones were acetylated, a modification that is strongly correlated with enhanced 
transcription. These studies will help establish how clinically relevant helicases contend with 
chromatin structure and what mechanisms the cell uses to modify chromatin structure so that 

. DNA-related enzymes can gain access to them. 
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REPORT OF THE PRESIDENT 

It is hard to believe that nearly a year has passed since the successful meeting in Las 
Vegas, but it has. Not only has a lot of time passed but also the world has seen many 
unbelievable things occurring as a result of the tragedy that occurred on September 11. 
As I look forward to seeing many of you at the upcoming Arizona- Nevada Academy of 
Science meeting, I am thankful that I have chosen to work in the field of science. While 
it is true that there are many uncertainties and unknowns in all of the science disciplines, 
it is also true that there are many things that are predictable. There are basic scientific 
facts that can depended on. In a tumultuous world, it is nice to have science to rely on. 
As I have said before, one of the nice aspects of this organization is that there are so 
many different science disciplines involved. While most of us tend to think that the 
world revolves around· are particular areas of expertise, the truth is, there are so many 
interactions between biotic and abiotic factors that understanding even a glimpse of the 
natural world takes close cooperation from the many disciplines of science. The 
Academy provides that platform. That said, see you at the meetings and make sure you 
take time to stop in on some of the other sessions to see what your compatriots are 
working with. 

Jim deVos 
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Minutes of the 45th Annual Meeting 
Arizona Nevada Academy of Sciences 

The meeting was called to order at 12:00 Noon. Kathy Lauckner moved and Ingrid 
Novodvorsky seconded that the minutes from last year's meeting be accepted. The 
motion passed. 

Owen Davis, outgoing president, thanked the local committee for their efforts in 
organizing this year's meeting. Kathy Lauckner, particularly, was acknowledged for her 
hard work. He also thanked Betsy Cooper and Karen Conzelman for their efforts at 
registration. 

Owen asked that the Session chairs meet with him at 3:00 to decide the winners of the 
best student paper and best student poster. 

The members of the Academy voted to confirm three individuals as new Fellows of the 
Academy for their scientific accomplishments and/or long term contributions to the 
Academy: 

Jeffrey Dean in Anthropology at the University of Arizona 
William Longacre in Anthropology at the University of Arizona, and 
Laurence Stevens in Biology at Northern Arizona University 

Norm Thomas moved and Robert Reavis seconded that the proposed Budget be accepted. 
The motion passed. 

Stephen Williams presented the Outstanding Service Award to Ed Kurtz. Ed helped to 
develop the original by laws for the Academy. He served as Secretary for 6 years, and as 
both Vice President and President of the Academy. He left Arizona to become more 
involved in science teaching at Emporia State Teachers College. From there he went to 
the University of Texas of the Permian Ba8in. He retired in 1989 and now lives in 
Flagstaff. 

The best science teacher awards are being given to 
Bonnie Phillips of Cortney Junior High School in Las Vegas, Nevada and 
Megan Chandler of Desert Christian High School in Tucson, Arizona. 

One graduate grant-in-aid was awarded this fall to 
Raul Puente-Martinez of the Department of Plant Biology at Arizona State 

University to support research on a "Taxonomic Revision and Phylogeny of Nopalea 
spp". Three additional graduate grant-in-aids are being awarded this spring to: 

Wendy Bigler, Department of Geography at Arizona State University for research 
on "Where, How and Why Have People Changed the Salt River Through Tempe, 
Arizona". 

John VanHoesen, Department of Geoscience at the University of Nevada- Las 
Vegas for research on "The Paleoclimate and Late Quaternary Glacial Chronology of 
Great Basin National Park, East-Central Nevada", and 

47 



Joseph Kula, Department of Geoscience at the University of Nevada- Las Vegas 
for research on "Thermochronology and Geobarometry of the Granite Mountains, 
Southeast California; Exhumation of a Plutonic Complex During Collapse of the Sevier 
Orogen". 

Three high school grant-in-aids are being awarded this year to: 
Laura Ekholm of Mingus Union High School, Arizona, who is working on a 

project entitled "Cleaning Up On Aisle 5", a study of soil contamination allegedly caused 
by illegal dumping. 

Kris Garcia and Daniel Marshek of Smith Valley High School, who are working 
on a project to examine the effect of color on feeding behavior in mice, and 

Samantha Shields of Holbrook High School, Arizona, who is investigating pH 
and Fertility Differences Between Mount Redoubt Volcanic Ash and Generic Potting 
Soil. 

Steve Shuster presented the Bud Ellis Scholarship Award to Eric C. Wu of Ironwood 
High School in Glendale, Arizona. An outstanding student leader and athlete, Eric plans 
to attend the University of Arizona, concentrating in molecular approaches to cellular 
biology, combined with a pre-med curriculum. 

Owen presented the slate of Officers to the membership for a vote. A second candidate 
for Director from Northern Arizona was added: Malchus Baker. The slate was accepted. 

Owen concluded by turning the meeting over to the new president, Jim de Vos. Jim noted 
that one of the particularly nice things about the Academy is that it brings together 
scientists from a variety of disciplines and gives them a chance to interact together. 
Recalling that the Board had discussed the possibility of acknowledging contributions as 
members left or changed responsibilities within the organization, Jim proceeded to 
present plaques in appreciation of contributions to the Academy to: 

Betsy Cooper who has served as Proceedings Editor for 3 years, 
Aregai Teele who, acting as an associate editor has been instrumental in 

getting the Academy back on track with the Journal, and 
Owen Davis who has done an outstanding job as President for two terms, 

who has built and continues to maintain the ANAS web page, and who will continue 
actively as Permanent Secretary for the Academy. 

Jim identified as one of his major interests for the next year to continue raising interest 
and awareness of the Journal in the academic community. He urged all scientists actively 
pursuing research in Arizona and Nevada to consider publishing papers in the JANAS. 
Norm Thomas moved and Ingrid Novodvorsky seconded that the meeting be adjourned. 
The motion passed and the meeting adjourned at 12:30 PM 

Respectfully submitted, 
Betsy Cooper 
Recording Secretary 
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REPORTOFTHEPERMANENTSECRETARY 

This ends my first full year of service as Permanent Secretary. The regular duties 
of this office are filling out reports to the Arizona Corporation Commission, the 
American Association for the Advancement of Science, and the National Association of 
Academies of Science. Since the mailing address for the Academy is my own, I have 
occasionally answered letter of inquiry about the Academy. I also provide copies of the 
Proceedings Volumes from our archives upon request; and it has been my pleasure to 
serve you as Newsletter Editor during a brief absence of Stephen Williams. 

I foresee that I will play an increasingly active role as webmaster of the ANAS 
web site http://geo.arizona.edu/anas/ and as administrator of the ANAS listserver 
anas@ geo.arizona.edu 
With the advent of the Internet and personal computing, these services provide the 
opportunity for ANAS to maintain or even increase its support of Science and Science 
education without further increasing the dues of its members. 

I foresee the eventual replacement of paper copies of the Newsletter, and perhaps 
the Journal as printing and mailing costs continue to escalate, and I urge you to take the 
opportunity to help ANAS reduce costs by relying on electronic copies whenever 
possible. 

Respectfully submitted, 
Owen K. Davis 
Permanent Secretary 

REPORT OF THE FELLOWS COMMITTEE 

Based on their standing in the scientific community and service to the Academy, the 
Committee recommends the following members to be named Fellows of ANAS: 

JeffreyS. Dean 
William A. Longacre 
Laurence E. Stevens 

Fellows Committee 
Vic Baker 
Jan Bowers 
Owen Davis 
Don Post 
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REPORT OF THE NOMINATING COMMITTEE 

The Nominating Committee respectfully submits the following slate of candidates for 
2002- 2003. The names of the Regional Directors are those who are stepping down. 
Depending on the outcome of the pending amendment to the By-Laws, there will only be 
one Director from each region, hereafter. 

President Aregai Teele 

President-Elect Perry Baker 

Past-President James de Vos 

Recording Secretary Betsy Cooper 

Membership Secretary Ingrid Novodvorsky 

Treasurer Karen Conzelman 

Directors 

Owen Davis, 

Southern Arizona 
Robert Scarborough 
(Owen Davis) 

Central Arizona 
Robert Reavis 
(William Perry Baker) 

Northern Arizona 
Malchus Baker 
(Norman Thomas) 

Nevada 
Kathy Lauckner 
(Carl L Reiber) 

Chair of the Nominating Committee 
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REPORT OF THE MEMBERSHIP SECRETARY 

We currently have 200 individual members. Of those, 68 are non-dues-paying 
(life, emeritus, honorary) and 6 are student members. While the majority of our members 
are in Arizona and Nevada, members live in 21 different states, including Sonora, 
Mexico. 

We currently have 50 institutional subscribers, which represent libraries in 18 
different states and 6 different countries. Fourteen of these subscribers receive 
complimentary subscriptions to JANAS. 

Respectfully submitted, 
Ingrid Novodvorsky 

REPORT OF THE NECROLOGY COMMITTEE 

As reported in the October 2001 newsletter, we recognize and mourn the passing 
of Arizona's premier ichthyologist, W.L. Minckley, who passed away on June 22, 2001. 
Minck was not a current member of ANAS, but he was very active in the organization in 
the 1960's, and published several articles in JANAS. 

Respectfully submitted, 
Ingrid Novodvorsky 

OUTSTANDING SERVICE A WARDJ 

Dr. Karen Conzelman earned her Ph.D. from Yale University and has been a 
Faculty member at Glendale Community College since 1988. Karen has been Treasurer 
of the Arizona-Nevada Academy of Science for the past six years and has served as 
Section Chair for the Biology section at the Annual Meeting. She has been a judge at 
most of the Junior Academy Meetings. Karen has helped the Academy in every facet of 
operation over the past six years and is an invaluable member of our Board of Directors. 
Dr. Conzelman's research interests include developing programs to use active learning 
in the classroom. This project is being supported by a National Science Foundation grant. 
She is also involved in the development of Biology curricula for students majoring in 
elementary education. 
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OUTSTANDING TEACHER AWARD 

Here are the selections for the ANAS 2002 Outstanding Teacher Award Competition. 
Congratulations to our winners! 

Elementary School: Carrie Cunningham, Sonoran Sky Elementary, Scottsdale, 
AZ 

Middle School: Janece Larson, Crismon Elementary School, Mesa, AZ 

High School: David Meisner, Elko High School, Elko, NV 

Respectfully submitted, 
William Perry Baker 

/REPORT OF THE BUD ELLIS SCHOLARSHIP A WARD COMMITI'EE -/ 

The winner of the Bud Ellis Scholarship for 2002 is Sara Megan Ramirez from 
Douglas High School in Douglas, Arizona. She is second in her class of 211 students and 
was acknowledged as her class Salutatorian. She has already taken two semesters of 
Calculus, as well as upper division courses in Physics and Chemistry. Sara plans to attend 
the University of Arizona, concentrating in Electrical Engineering, where she can pursue 
her interests and abilities in mathematics. Congratulations, Sara. 

Respectfully submitted, 
Stephen M. Shuster 

REPORT OF THE DIRECTOR OF THE JUNIOR ACADEMY 

o Junior Academy meeting was held this ye- due to limited interest and 
icipation. The Board of Governors voted to use oneys normally allocated to Junior 

Academy expenses to two other activities that encour e participation of high school 
students in the sciences: the Science Olympiad andre onal science fairs. This year 
$900 was awarded to eight schools with top finishing t s in the nine of the events at 
the Arizona Science Science Olympiad held March 2, 2 2 at Glendale Community 
College. A prize of $250 was awarded to the "Best En Devoted to Arizona or 
Nevada" at the Southern Arizona Regional Science and gineering Fair on March 25, 
2002. 
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TREASURER'S REPORT 
2001 

Operating and Short Term Reserve Fund (Vanguard Prime Money Market Fund) 
Account Value on 12/29/00 
Dividend Deposits 
Account Value on 12/31/01 

Goethe Educational Endowment Fund (Vanguard Index 500 Mutual Fund) 
Account Value on 12/29/00 (149.702 shares at $121.86/share) $18,242.69 
Transferred Donations +3.964 shares Total: 153.666 shares 
Dividends +1.898 shares Total: 155.564 shares 
Account Value on 12/31101 (155.564 shares at $105.89/share) 

General Fund 
December 29, 2000 Balance 
Transferred to Goethe Educational Endowment Fund 
Deposits 
Expenses 
Transferred to ASU General Fund 
December 31, 2001 Balance 

ASU General Fund 
December 29, 2000 Balance 
Transfer from General Fund 
Expenses 
December 31,2001 Balance 

Market Value of Assets (as of December 31, 2001) 
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$12,932.86 
+538.66 

$13,471.52 

$16,472.67 

$3,005.60 
-428.00 

+$14,920.00 
-8,864.61 
-1,750.00 
$6,882.99 

$856.55 
+1,750.00 
-2,193.10 

$413.45 

$37,240.63 



General Fund Details 
Deposits Expenses 

$7,490.00 Membership dues 10.00 
Journal: 

1020.00 Subscriptions 25.00 
1,130.00 Sale of Back Issues 6.00 
1,170.00 Reprints/Page Charges 

Printing $1,638.00 
Postage 250.57 

Newsletter: 
Printing 386.10 
Postage 351.93 

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 750.00 
Annual Meeting: 

3,475.00 Registration Fees 
Proceedings, Printing 1120.55 
Proceedings, Postage 68.20 
Coffee Breaks 506.00 
Friday Reception 60.00 
Saturday Luncheon 1,553.40 
Meeting Rooms 0.00 
Awards 

Outstanding Service 50.00 
Outstanding Teacher 100.00 
Printing/Postage 0.00 
Plaques 57.78 
Best Student Papers 150.00 

Supplies 27.93 
Junior Academy: 

462.00 Registration Fees 
Luncheon 390.00 
Proceedings 0.00 

173.00 Goethe Endowment Fund Contributions 
AZ Corporation Commission 10.00 
NAASDues 42.25 
Supplies 15.14 
Postage/Office 275.34 
Printing/Office 42.10 
Membership Expenses 89.42 
Bank Charges 19.50 
Audit 300.00 

$14,920.00 TOTALS $11,057.71 
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Beardsley W. 

----------
Beardsley E. 

Utopia 

Parking 

Midwestern 
University· 
Glendale Campus 
1. Sahuaro Hall 
2.~Cholla Hall 
3~ Ocotillo Hall 
4. Barrel Student Center 
5. Student Apartment Complex 
6. Cactus Clubhouse 
7. Yucca Central Plant 
8. Foothills Science Center 
9. Osteopathic Specialty Clinic 
1 0. Reflecting Ponds 


