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ABBREVIATED SCHEDULE AND ACTIVITY LOCATIONS 

Friday April18 

All activities on Friday evening \vill take place in the Barrick Natural Historv 
Museum on the campus of the University of Nevada, Las Vegas, Las Vegas, 
N V. 

5:30 - 6:00 P.M. 

6:00- 7:00 

7:00-7:45 

Saturday, April19 

Meeting of the Governing Board. 

Registration and Reception 

Invited Address - Dr. James Deacon, Director of the 
Department of Environmental Studies at The University 
of Nevada, Las Vegas, Las Vegas, NV. The title of his 
address is \'\1estern Water Policy Biodiversity and 
Sustainability. 

All activities on Saturday, Apr:! 19, will take place at various locations on the 
campus of The University of Nevada, Las Vegas, Las Vegas, NV. 

7:00A.M. 

8:00- 10:00 

10:00-10:30 

10:30 - 11:30 

11:30-1:40 

1:45-3:00 

Registration, Lobby, Bigelow Physics Building 

Paper Sessions (See Section Schedules) 

Coffee Break - Lobby, Bigelow Physics Building 

Paper Sessions (See Section Schedules) 

Annual Academv Awards Luncheon and Business 
Meeting, Great Hall, Thomas Beam Engineering Building 

Paper Sessions (See Section Schedules) 

Coffee Break - Lobby, Bigelow Physics Building 

Paper Sessions (See Section Schedules) 

Campus Map located on the last page of the Proceedings. 

3:00-3:30 

3:30-5:00 

2 



 
  

SUMMARY OF SECTION MEETINGS 

Section Session Time Room/Bl dg 

Biology Session I 8:00 105 Life Science 
Session 11 1:45 105 Life Science 

Chemistr\' Session I 9:00 208 ChemtstrY 

Conservation Session I 8:00 201, Life Science 
Sess10n II 1:45 201, Life Science 

Geography Session I 8:15 102 ChemistrY 

Geology Sessior. I 8:00 202 Life Science 
Session 11 1:45 202 Life Science 

H,·drolo<>\' . o. Session I 8:00 302 Life Science 
Session II 1:45 302 Life Science 

Science Education Session I 8:00 304 Ph\'sics 

• Indicates abstract to be considered for the Best Student Paper Award. 
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BIOLOGY SECTION 

SESSION I 

ROOM: 105, LIFE SCIENCE BUILDING 

Chairperson: Rob Bowker 

8:00- 8:15 FERTILE ISLANDS AND SHRUB-SHRUB 
INTERACTIONS IN THE MOJAVE DESERT 

Daniel ~· Thompson, Frederick H. Landau, and Lawrence R. 
Walker(Univer sity of Nevada Las Vegas, Las Vegas, Nevada) 

We experimentally examined the above- and below-ground effects of 
three species of shrubs on seedling survival of Ambrosia dumosa and on 
islands of soil fertility in an ecotone between plant communities dominated 
by creosote/bursage (Lam~a/ Ambrosia) and blackbrush (Coleogvne). Higher 
soil organic matter and Kjeldahl nitrogen in soils sampled under shrubs 
relative to open areas verified the presence of fertile islands under shrubs in 
the eastern Mojave Desert. Bursage seedlings transplanted to all shrub 
removal and addition treatments survived longest in the open, where soils 
unexpectedly remained wetter than soils under shrubs. High seedling 
survival where shrubs were removed may indicate root competition for soil 
water or nutrients. Low survival in shrub treatments without intact roots 
suggests shading is not favorable for bursage establishment. Our results 
indicate that nurse plant effects can be positive through enhancement of soil 
fertilitv or negative through root competition and shading. 

8:15-8:30 BLACKBRUSH AS A NURSE SPECIES FOR JOSHUA 
TREE SEEDLINGS 

Steve B. Brittingham and Lawrence R. Walker (University of Nevada, Las 
Vegas, Nevada) 

Joshua trees (Yucca brevifolia) and blackbrush (Coleogyne 
ramosissima) appear to have a combination of positive and negative 
interactions. Joshua tree recruitment is expedited by the canopy effects of 
blackbrush. However, Joshua tree gro·wth generally results in blackbrush 
mortality, possibly as a result of root competition. We investigated whether 
Joshua tree seedlings were distributed non-randomly relative to blackbrush 
shrubs and whether the species of nurse plant changed across a 1,000 m 
elevational gradient. Unbranched Joshua tree juveniles were the focal point 
of 100m2 plots in which all plant species were surveyed to determine canopy 
densities and possible nurse plant relationships. Postive effects of nurse 
plants can include seed capture or a fertile island effect with moderation of 
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temperature extremes, reduced irradiance, increased soil moisture and 
increased soil nutrients. ~urse plant facilitation of seedlmg establishment has 
important implications for species dominance and community structure in 
regions with severe abiotic stress. 

8:30- 8:45 GOODD!NG WILLOW ECOLOGY ON THE SHORELINE OF 
LAKE MOHAVE 

Nita Tallent-Halsell and Lawrence R. Walker (University of Nevada. 
Lag \ 'egas, Nevada) 

:\lonospecific stands of Goodding willow (Salix Kooddingii) were 
studied at Lake t.lohave, a lower Colorado River reservoir bordering Nevada 
and Arizona to determine whether dramatic water-level fluctuations, 
increased soil salinization and interspecific competition adversely affect 
natural seed germination and artificial revegetation. \Vater management 
operations maintain Lake Mohave at an elevated water level January 
through October. With greater water release in the fall, the water level drops 2 
m. The timing and duration of the inundation inhibits willow seed 
germination and establishment of cuttings even though viable seeds are 
produced. Upon release, seeds either fall into standing water or are captured 
within dense saltcedar (Tamarix ramosissima) thickets. Soil salinity under 
these saltcedar thickets can reach toxic levels which inhibit seed germination 
and vegetation reproduction. Invasion of saltcedar into adjacent willow 
stands is restricted by the lower flood tolerance of saltcedar. These results 
suggest that shifting the water-level cycle to correspond to the natural 
reproductive cycle of the willow may favor establishment of seedlings and 
artificial cuttings. However, it may also increase interspecific competition 
from saltcedar. 

8:45 -9:00 SHRUB PATTERNS ON RODENT MOUNDS IN 
THE BLACKBRUSH PLANT COMMUNITY 

Steven Schuvler Vrooman, Lawrence R. Walker and Daniel B. Thompson 
(University of Nevada, Las Vegas, Nevada) 

~found-building rodents affect plant community composition over a 
wide range of vegetation types. Shrub cover and density measurements were 
taken on and off rodent mounds in the blackbrush (Coleogyne ramosissima) 
community of the Mojave Desert. Rare shrub species, such as Ephedra 
ncvadensis and Grayia Spinosa were much more common on mounds than 
in the surrounding environment. In contrast, blackbrush seedlings and 
adults were less abundant on mounds than off mounds. Rodents in the 
blackbrush community may affect shrub species abundances by both mound 
building and seed predation. 
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9:00- 9:15 IMPACfS OF AN ALIEN WEED ON DISPERSAL OF A 
NATIVE WEED 

Chervl H. Vanier, Elizabeth A Powell and Lawrence R. Walker (University of Nevada, 
Las Vegas, Nevada) 

Sa/5o/a iberica and Erio~onum rlej1exum produce wind-dispersed seeds 
which allow them to colonize disturbed areas. Salsa/a is a common Eurasian 
invader that "tumbles", dropping seeds upon impact; Eriogonum is a 
common l'vlojave Desert native with light seeds that are blown off the parent 
plant and dispersed directly by wind currents. Sa/sola's ability to act as a 
catchment for Eriogonum seeds was investigated at the Viceroy gold mine in 
Searchlight, Nevada. More Eriogonum seeds were found under plants of 
either species than in open areas between plants, and Eriogonum seeds were 
equally likely to be found under Eriogonum as under Sa/sola. Few Sa/sola 
seeds were found under Eriogonum. The alien Salsa/a therefore acted as an 
effective catchment for seeds of the native Eriogonum, altering its pattern of 
seed distribution and possibly the rate and pattern of succession at the mine. 
9:15-9:30 SOIL DEVELOPMENT ON ABANDONED ROADS IN 

PUERTO RICO 

Catherine M. Hevne and Lawrence R. Walker (Universitv of Nevada, 
Las Vegas, Nevada) ' 

We studied primary succession on a chronosequence of eight 
abandoned paved roads within the tabonuco (Dacryodes excelsa) forest of the 
Caribbean National Forest. Our goal was to contrast litter accumulation and 
soil development on the roads with adjacent forest plots. Roads <20 yr old 
had significantly less surface litter mass than both the adjacent forest and 
roads abandoned for >20 yr. Soils of recently abandoned roads had very low 
nutrient concentrations. Slow weathering processes, erosional and organic 
matter deposition, and plant invasions break down surface pavement and 
build up soil nutrients. Soil depth, total Kjeldahl nitrogen, N mineralization, 
and soil organic matter are generally expected to increase through time as soil 
pH decreases. However, we expect soil nutrient concentrations to decline with 
time as increased soil depth dilutes the high concentrations of organic matter 
present in the youngest soils. 

9:30-9:45 STIMULATED ROOT GROWTH UNDER ELEVATED C02 

Katrina I. Salsman, Stanley D. Smith, DawnS. Neuman (Department of Biological 
Sciences, University of Nevada, Las Vegas, Nevada) 

The response of plant below ground processes to elevated atmospheric C02 is 
an area that has received little attention. In this study ·we looked at underlying 
mechanisms associated with the regulation of root growth in plants. Plants 
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(Pilaseoltt~ c>ulgaris, Camissoma clat•iformi'f. ) were grown under three C02 
treatments: ambient C02 (approximately 350 mL L·l), 550 mL L-1, and 700 mL L-1 in 
hydroponic culture. l\leasurements were taken of root relative growth rate, dry 
matter allocation, plant water relations and rheological properties. Root growth 
parameters were considered ·within the empirically based Lockhart equation, 
(r =m(P-Y); where r = growth rate, m = wall extensibility, P = turgor pressure 
and Y= yield threshold). Changes in root growth in plants grown under 
elevated atmospheric C02 may be related to alterations in both biophysical 
and hydraulic properties of roots. 

9:45 -10:00 •THE EFFECTS OF PARENTAL C02 ENVIRONMENT 
ON SEED QUALITY AND SUBSEQUENT SEEDLING 
PERFORMANCE IN BROMUS RUBENS. 

Travis E. Huxman, Erik P. Hamerlvnck, Dean K Jordan and Stanlev D. Smith 
(Department of Biological Sciences: liniversity of !'evada, Las Vegas, 
l\:evada) 

Seeds from Bromus rubens, an exotic Mojave Desert annual grass, 
plants grown in ambient (350 ppm) and 2x ambient (700 ppm) C02 were 
compared to test the hypothesis that allocation to reproductive structures is 
altered by parental C02 growth conditions. Initial seedling performance was 
evaluated to determine the influence of parental C02 growth conditions on 
germination, growth rate, and leaf production. 2x ambient grovm seeds of B. 
ruber~~ had greater pericarp surface area and C:N ratio but less total mass than 
ambient grown seeds. Parental C02 environment did not have an effect on 
germination percentage or mean germination time as determined by radicle 
emergence. The mean day of green leaf production was delayed in 2x ambient 
grown seeds as compared to ambient grown seeds. Seedlings from 2x ambient 
grown seeds had a reduced relative growth rate and achieved smaller final 
mass over the same gro·wth period. 2x ambient grown seeds had smaller seed 
reserves as compared to ambient seeds as determined by growing seedlings in 
sterile media and monitoring senescence. The effect of parental C02 
environment on seedling growth characteristics was mediated through C02 
growth conditions. It appears that increased seed C: r ratios associated '"''ith 
plants grown under elevated C02 may have a major effect on seed quality 
(morphology and ability to germinate) and seedling performance (growth 
rate, leaf production, etc.). Since the invasive success of Bromus ruben' is 
primarily due to it's ability to rapidly germinate, increase leaf area and 
maintain a relatively high growth rate compared to native annuals, these 
reductions in seed quality and seedling performance in elevated C02 may 
have significant impacts on future community composition in the Mojave 
Desert. 
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10:00- 10:30 COFFEE BREAK, LOBBY, BIGELOW PHYSICS BUILDING 

10:30 -10:45 EFFECT OF THE FUEL ADDITIVE MTBE ON SELECTED 
ALGAE 

Jeffre" M. Rousch and Milton R. Sommerfeld (Arizona State university, 
Tempe, AZ) 

Partitioning of the common gasoline additive methyl tert-butyl ether 
(MTBE) between liquid and gaseous phases was evaluated under laboratory 
conditions. Mean total recoverable MTBE for concentrations ranging from ca. 
30-1000 mg L-1 ranged from 73-90/(,, and mean soluble MfBE was 69-75<;;, of 
total recoverable MTBE. This suggests that dissolved MTBE concentrations 
can vary substantially from nominal. The unicellular algae, Se/enastrum 
cap r i conw tum (Chlorophyta), Navicula pel/ icu losa (Chrysophyta) and 

Syucchococcus leopolicnsis (Cyanophyta) were used in acute toxicity 
tests for l'viTBE in defined growth media. These representative species 
exhibited substantial, but differential, tolerance to MfBE. Growth of N . 
pclliculosn and S. /eopoliensis was negatively affected at 2400 mg L-1, whereas 
growth of 5. capncornutum was positively affected at 600 mg L-1 and 
negatively affected at 4800 mg el MfBE. 

10:45 -11:00 DEVELOPMENT OF A MULTIMEDIA TUTORIAL TO 
TEACHPHYCOLOGY 

Kirsten Hintze, Milton Sommerfeld, Jean Stutz, and Robert Roberson (Arizona State 
University, Tempe, Arizona) 

The study of microscopic organisms. such as the fungi and algae, is an integral 
part of the training of undergraduate biology students. However, the study of these 
ecological and economically important organisms is hindered by students' 
inexperience in microscopic techniques and complex terminology associated with 
these organisms. In response to these problems, there is enormous potential in 
biology education and research through multimedia technology. The Department of 
Botany at Arizona State University has initiated the development of a series of 
interactive multimedia programs for use in mycology and phycology courses. The 
prototype for this series focuses on the algal class Bacillariophyceae, commonly 
known as diatoms. The tutorial is designed to provide students self-paced 
instruction and exploration of diatom cell biology, frustule structure, ecology, 
taxonomy and economic and practical applications. The interactive, multimedia 
fonnat uses text, video dips, animation, photographs, light and scanning electron 
micrographs (SEM), diagrams, and sound to present information. Knowledge 
gained in the production of this prototype will be applied to the development of the 
multimedia series. 
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11:00 - 11:15 PETRlFIED COMPONENTS OF A BIOTIC COMMUNIIT 
FROM THE MIDDLE MIOCENE, VIRGIN VALLEY 
FORMATION, NEVADA, USA 

Karla A. Bertram (Arizona State University, Tempe, AZ) 

The Cessily-Anne locality, in northern Nevada is a newly recognized 
chert deposit that contains plant, fungal and possible animal fossil remains. 
The highly opalized chert from this deposit occurs within the tvliddle 
Miocene Virgin Valley beds that range from 15.8-15.1 Ma. The material from 
this locality contains not only petrified plant remains, including conifer and 
dicot woods, small vegetative buds, seeds assignable to c£. Decodo11 
(Lythraceae) and abundant pollen and spores, but also several other 
components of a biotic community such as fungi and possible animal 
remains. Fungi are represented by ascomycete perithecia with bicellular 
ascospores, multicellular conidia and several types of spores, sporangia and 
hyphae. Enigmatic cuticular sheaths that bear pointed spines and cellular 
sheaths with geometrically patterned ornamentation may represent animal 
remains. This deposit, formed within the Middle Miocene Virgin Valley 
Caldera, offers the first opportunity to study a suite of Miocene petrified plant, 
fungal and animal representatives of a lake margin environment from a 
single site. 

11:15- 11:30 PETRlFIED LIQUIDAMBAR-LIKE INFRUCTESCENCES 
(HAMAMELIDACEAE) FROM THE MIDDLE MIOCENE 
YAKIMA CANYON, WASHINGTON, USA 

Kathleen B Pigg (Arizona State University, Tempe, Arizona) 

Thirty-one specimens of anatomically preserved Liquidambar-like 
infructescences have been studied from the middle Miocene Yakima Canvon 
of central Washington State, USA. The infructescences are globose fruiti~g 
heads around 13-20 mm in diameter and consist of dense clusters of over 90 
fruits per head. Each fruit is a 2-carpelled capsule with each carpel containing 
around 10 immature (abortive) ovules and 1-2 mature seeds. Mature seeds 1.5 
mm high x 1.2 mm wide, winged and triangular in cross section. They have a 
prominent outer integumentary layer of palisade-like cells a middle region of 
isodiametric parenchyma cells, and an inner lining of tangentially elongate 
cells. These fossils are the first anatomically preserved reproductive remains 
of Liquidambar-like plants to be described from northwestern North America 
and demonstrate similarities both to European Tertiary and extant forms of 
Liqu.idambaroideae (Hamamel.idaceae) 

11:30-1:45 ANNUAL ACADEMY AWARDS LUNCHEON AND 
BUSINESS MEETING, GREAT HALL, THOMAS BEAM 
ENGINEERlNG BUILDING 
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SESSION II 

ROOM: 105, LIFE SCIENCES BUILDING 

Chairperson: Rob Bowker 

1:45-2:00 •sYSTEM A TICS OF THE CHOLLA CACTI (OPUNTIA, 
SUBGENUS CYLINDROPUNTIA, CACT ACEAEl 

Andrew Salywon (Arizona State University, Tempe, Arizona) 

A morphological phylogeny was constructed for thirty species of North 
American cholla cacti. Many relationships remain unresolved because few 
descrete qualitative morphological characters exist which separate the taxa. 
The lack of phvlogenetically informative characters is a result of great 
morphological plasticity, asexual reproduction and hybridization beh·veen 
dose and distantly related taxa. Preliminary sequence data from the internal 
transcribed spacer (ITS) region of the nuclear rDNA shows promise for 
reliable phylogenetic information. In addition the presence of polymorphic 
loci were found in putative hybrids which may resolve the hybrid origin and 
biparentage of the taxa. However, resolution between closely related species 
appears to be poor. 

2:00-2:15 THE PROMISCUOUS OPUNTIA LEPTOCAUUS DC. 
(CACT ACEAEl 

Donald J. Pinkava (Arizona State University, Tempe, Arizona) 

Opuntia leptocaulis, the Desert Christmas Cholla, is the most 
widespread cholla and occurs throughout the Chihuahuan Desert (as mostly 
tctraploids) and the Sonoran Desert (as mostly diploids) except for California 
and Baja California. Its unique scarlet, spineless fruit is a good marker for 
detecting interspecific hybrids. 

Opuntia kleiniae DC. var. tetracantha (Tourney) W. T. Marshall is 
described from an eastern Tucson plant bearing reddish spiny fruits. The red 
color comes from 0. leptocaulis and the spines come from 0. acanthocarpa 
Engelm, & J. M. Bigelow var. major (Engelm. & J. M. Bigelow) L. D. Benson. 
At least six other interspecific hybrids involving 0. leptocaulis are knO\o\'ll. 
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2:15-2:30 *ORIGIN OF PINUS KREMPFII LECOMTE (PINACEAEl 

Stefanie ~1. lckert-'Bond (Arizona State University, Tempe, Arizona) 

Pmu~ krempfii Lee. is a rare endangered pine endemic to the Central 
Highlands of Vietnam. The taxonomic position of this pine has been in 
question for some time. De Ferre hypothesized a Tertiary hybrid origin with 
Pinus L. and 'K,eteleeria Carriere as putative parents. Anatomical and SEtvl of 
micromorphological data from Pinus krempfii and several other members of 
Pinus subgenus Strobus Lemmon and Keteleeria provides support for this 
hypothesis, \Nith Pinus kmnpfii combining certain features from each 
putative parent as well as a combination of intermediate and unique features. 
A second hypotheSIS put forward by Mirov states that Pinus krempfii 
represents the last survivor of an otherwise extinct lineage. My 
reinvestigation of Cretaceous conifer remains thought to be related to Pilws 
krempfri provides no support for this second hypothesis. Preliminary 
molecular s tudies of the internal transcribed spacer region (ITS) used to tes t 
the phylogenetic relationship of Pi11us krempfii by Liston et al. (unpubl. data) 
places Pi tiltS krempfii within subgenus Strobus on the same clade with Pw us 
kit'fllllungensis Chun ex Tsiang, with an unique indel 12 base pairs in length 
for Pinus krempfii. Further molecular studies of additive sequence data arc 
being done to resolve the apparent conflict between morphological and 
molecular data. 

2:30-2:45 *ON THE SEED SOURCE OF THE CALIFORNIA FAN 
PALM (WASHINGTONIA FILIFERA WENDLAND) 
A VENUES OF GLENDALE, ARIZONA 

Richard Bond (Glendale Community College, Glendale, Arizona) 

Several hundred majestic California Fan Palms, Washingtonia filifera 
Wendland, still stand frozen in time as a tribute to the once great Palm 
Avenues of Glendale, Arizona. The surviving sections of the Palm Avenues 
of Glendale planted around 1890, once lined the entrances of Glendales first 
homesteads. These palm avenues still exist as reminders of the areas wealth 
and style. To date, no \Vritten records of the source of these palms has come 
to the attention of the author. Currently the most widely accepted hypothesis 
to the origins of these palms would have been the Palm Springs area, 
California. However, recent literature cites new native populations of 
Washingtonia filifera occurring 50 miles to the north of Glendale. It can now 
be theorized that settlers traveling to the Salt River Valley by way of 
Wickenburg would have passed through these native populations of palms 
and possibly collected the original Washingtonia seed. In conclusions the 
remnants of these one hundred year old Glendale landmarks are probably of 
Arizona seed stock and not of California origin as suspected by many. 
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2:45-3:00 ·A FLORISTIC STUDY OF THE SOUTHERN WASATCH 
MOUNTAINS, UTAH. 

]effrev W. Brasher (Arizona State lJniversitv, Tempe, Arizona.) . . 

Until trus study large gaps have remained in the floristic 
unders tanding of the southern Wasatch Mountains of Utah. The study area 
includes the front range from Little Cottonwood Canyon on the north to the 
southern end of the ~1t. Nebo complex on the south. Vascular plant 
collections were made in largely uncollected areas and information from 
diverse sources was compiled to produce an up to date, unifying floristic 
study of the entire area. Collections made during the study number 1,972, 
representing 435 taxa. Another 290 taxa are included from earlier collections, 
for a total of 725 taxa, nearly 1 I 5 of the taxa of Utah. Among these 725 taxa are 
representatives of 80 families, 324 genera, and 691 species. The collections 
include 8 apparent Utah County records, 1 apparent Salt Lake County record, 
and potentially 1 taxon new to science. 

3:00- 3:30 COFFEE BREAK, LOBBY, BIGELOW PHYSICS BUILDING 

3:30- 3:45 *CARDIOVASCULAR DEVELOPMENT IN THE DESERT 
TORTOISE(Gopherus agassizi): EFFECTS OF SOIL 
MOISTURE 

Stacie Navara and Carl Reiber (University of Nevada, Las Vegas, Nevada) 

Incubation conditions play an important role in embryonic 
development. Many reptiles deposit their eggs in shallow earthen nests and 
allo"· ambient conditions to dictate embryonic growth and development. 
The influence of soil water content (water potential) on embryonic 
cardiovascular development in the desert adapted tortoise was investigated. 
Animals were incubated under dry (control) and wet (-1200 kPa) soil 
conditions at 280C. Embryonic heart rate and metabolism (Vo2) was 
monitored through development in both groups. Control and experimental 
embryos were assessed for changes in wet and dry weight of the embryo, yolk 
and heart. Embryos incubated under dry conditions had a significantly higher 
heart rate than embryos incubated under dry conditions having a higher mass 
specific metabolic rate. Dry heart mass appears to have been influenced by 
increased soil moisture as well. Based on other vertebrate systems we 
hypothesize that animals incubated on wet soil increase their water content 
which influences blood volume, wruch in tum causes a decrease in hear rate 
and its associated metabolic cost. Further testing of trus hypothesis will 
include investigations into blood vessel development (CAM) and 
measurements of blood volume in embryos incubated under dry and wet soil 
conditions. 
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3:45-4:00 THE ENERGETIC COSTS OF TERRITORIAl DEFENSE IN 
TWO HERBIVOROUS DAMSELFISHES (ST£GAST£S): 
CHALLENGING ASSUMPTIONS 

Ann Cleveland (Northern Arizona University, Flagstaff, Arizona) 

It is widely accepted that territorial.itv is a costlv behavior. Risk of 
predation, time budgets for feeding and defense, and energy expenditure are 
typically combined as the "costs of territorial defense". Rarely are specific 
costs delineated. I used chamber respirometry to measure the energetic costs 
of territorial behavior in two sympatric species of herbivorous damselfishes 
(Sft>Ka~te!' dorsopunicaus and S. plan~frons) using two treatments: fish at rest 
and fish in the presence of an intruder. I also recorded the number of 
aggressive behaviors (fonvard thrusts and tail-to-head thrusts) and the 
duration of dorsal fin flares when in the presence of an intruder. These 
behaviors were also measured in the field for comparison with laboratory 
results. Despite the marked increase in aggressive behavior in the presence of 
a conspecific intruder, there was no concomitant increase in oxygen 
consumption for either of the fish species. The rate of defensive attacks in 
laboratory and field populations were not significantly different, thus 
suggesting that energy costs of defense are equivalent. This evidence 
constitutes a challenge to the '.\'idely held belief that the energetic costs of 
territorial defense are significant to the animal and points to a need to more 
specifically define , .. ,.hat we mean by costs. 

4:00 -4:15 *RECRUITMENT AND BEHAVIOR OF FISHES 
ASSOCIATED WITH ANCHORED BUOYS OFF THE 
PACIFIC COAST OF PANAMA 

P. A. Nelson (Northern Arizona University) 

Fishes are commonly associated with floating material in many parts of 
the world's oceans. Although this phenomenon has been widely noted, 
information on the ecology and behavior of flotsam-associated fish 
aggregations is scarce. An array of fish-aggregation devices (FADs) was 
deployed for 6 weeks Uuly & August, 1995) in Pacific coastal waters off 
Panama, Central America, with the intent of identifying local species 
involved in this phenomenon, recording recruitment patterns to these 
objects and studying some aspects of the behavior of fishes associated with 
floating objects. Twenty-two species from 15 families were observed associated 
with the FADs over a six week period in both homo- and heterospecific 
aggregations. The size of FAD-associated aggregations varied widely among 
FADs and over time; recruitment rates appeared to high, but residence times 
of most individuals were apparently short (< 24 hrs). There were no 
discernable environmental factors involved in the determination of 
aggregation size or composition. Observations and experiments on some of 
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the behaviors exhibited by FAD-associated fishes may provide some 
explanation for the relationship between these fishes and flotsam. 

4:15-4:30 Bl.CXD GUJa:EE AND ITS aNTRa. IN CANCRIDCRABS 

LJ. McC..aw (UNLV, las V ~NV) & BR. McMahon (University of Call¥!}~ AB, Canada) 

In de<apod austa<eans glurose reseiVesare mobilised~ austa<ean hypergl:caemic 
horm one(CHH), v\'hidi is relemrl from the sinus glands on the~ An increase in 
tiood gl u<OO? levels may play a role in adaptation to slr'e$.ln the preren t studv, aclul t male 
Omrer magister and Owrer prod uctus (Crustacea:~) in the 5l).ID)grange, were 

captured dose to Bam field Marine Station, British G:>lum l:ia, Canada. Infusion of 05 m I oflo-9 
m o!·r 1 Gfri into the periam:li.al sinus of roth ¢es of cra4 elevated l:i<XXi glurose for up to 6 
hr. A pulsed-llippler flowmeter \\'aS used tom ea;ure heart rate and l:iood flow through ea<h 
arterial system. GlH does not appear to regulate ti<XXiglurose levels via modulation of the 
am:li.ov ~ar system, sinre am:li.aq:arameters remained amstant, during and after hom1one 
infusion. Freshly captured cral:s had ti<XXiglurose amrentrations rangingretween 0.0025 gil 
and 0.022g/l,butdidnotexhiatanyvariation in these levels with tidal ordiumal<hanges. 
Interestingly, the tioodglurose medianism appears tore mm ~sated in cral:sstored for 
extended periods in laboratory acparia These cral:shadlov .. 'errestingamrentrationsand only 
small increre:; in l:iood glurose levels in response to environmental perturl:Btions. The 
mntrol ofti<XXiglurose in each SfECies isdiso.J~ in relation to their physiology and emlC>g\'· 

4:30- 4:45 *PHYSIOLOGICAL DEVELOPMENT O F THE HEART IN 
CRAYFISH 

Stacev Chapman and Carl Reiber (University of Nevada Las Vegas, Las Vegas, 
Nevada) 

Our understanding of cardiac physiological ontogeny in crustaceans is 
far behind that of vertebrate systems. Little is known about the temporal 
sequence of physiological development, including that of fundamental 
parameters or regulatory processes. Therefore, the present study was designed 
to establish fundamental cardiovascular parameters (heart rate, stroke 
volume, and cardiac output) wi th development in the direct developing 
crayfish. The heart started beating around day 13 in embryos at 250C and, 
thereafter, heart rate, stroke volume, and cardiac output decreased throughout 
development. These parameters increased once the first larval stage was 

reached. Octopamine, seratonin, and proctolin at 10·5 moi·L infused into the 
pericardia} sinus did not elicit a significant response at any embryonic stage. 
These results suggest that the heart is myogenic at the onset of its activity and 
becomes innervated later in development. This hypothesis is supported by 
hypoxic sensitivity studies in embryonic crayfish but needs further 
investigation. 
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4:45-5:00 *THE DISTRIBUTION OF INTERTIDAL 
INVERTEBRATES ON ROCKY SUBSTRATES IN THE 
NORTHERN GULF OF CALIFORNIA 

E. Anemaet, J. DiMiceli, S. Jaacks, C. Kinzel, J. Pike, R. Renaud, T. Shepherd, 
S. Vuturo, S. Wallace, M. Ziady and S. Shuster (Northern Arizona 
Un.iversity, Flagstaff) 

Does substrate type affect the distribution and abundance of intertidal 
invertebrates7 To address this question, we examined the surfaces of 60 
haphazardly-selected coquina (N==30) and basalt (N=30) boulders during low 
tide at Station Beach, near Puerto Penasco, Mexico. Using goodness of fit tests, 
we compared the numbers of individuals belonging to 36 invertebrate genera 
found assodated with each boulder type. Sponges and cnidarians showed no 
clear substrate preferences, whereas other sessile taxa such as tube worms and 
barnacles preferred basalt boulders. Both gastropods and bivalves were more 
abundant on coquina, as were two genera of xanth.id crabs. Hermit crabs and 
porcelain crabs, however, were more abundant on basalt. We concluded that 
although certain taxa do show substrate preferences, the varied affinities of 
invertebrates toward basalt or coquina substrates appear to depend on boulder 
texture and structure, as weU as on the taxon-specific requirements of 
particular intertidal organisms. 
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CHEMISTRY SECTION 

SESSION! 

ROOM: CHEMISTRY BUILDING, 208 

Chairperson: Kathleen Robins 

9:00-9:20 DOES HEAT SHOCK PROTEIN 27 HELP IN VITRO 
TRANSLATION SYSTEM RECOVER FROM HEAT 
SHOCK? 

Amina Sadik and Stephen W. Carper (University of :--;evada, Las Vegas, , Las Vega~. 
NV) 

In human cells, hsp27 can function as a molecular chaperone in l'iPo, 
helping the cell to recover from stressful conditions such as heat shock and 
agents including cytotoxic drugs. In this investigation, we focused on the 
function of hsp27 in v itro. Using an i11 v itro translation system, we defined 
the incubation time necessary for optimal protein synthesis. Protein 
synth~sis decreases as the duration of a heat shock at 44°( increases. The 
a·ddition of hsp27 after five minutes of heat shock at 44°C does not seem to 
influence the recovery of the system, which appears to recover 
spontaneously. Giving the same mild heat shock, but allowing longer system 
recovery time before incubation for the protein synthesis, we observed an 
activation of the translation system, especially in the absence of hsp27. The 
application of longer heat shock (15 minutes at 44°C) causes a dramatic 
decrease in protein synthesis, after which the system recovers at almost the 
same rate as with the addition of hsp27. Our focus is now oriented toward 
investigating the interactions between hsp27 and the actin cytoskeletal 
network and their role in protein synthesis. 

9:20 - 9:40 A TTJC DUST: A METHOD OF ESTIMATING PAST 
EXPOSURE TO LONG-LIVED RADIOACTIVITY IN 
HUMANS- A PRELIMINARY REPORT TO THE 
ACADEMY 

James Cizdziel, (University of Nevada Las Vegas, Las Vegas, Nevada) 

The detonation of nuclear weapons at the Nevada Test Site (NTS) and 
around the world is well known to have produced radioactive fallout, but 
wide testing of human-in-home exposure to this source of artificial 
radioactivity was not routinely performed. Just how much of the fallout 
from weapons testing entered the houses of people during the peak fallout 
vcars, form the mid 19so·s to the earlv 1960·s, is not known. This talk will - -
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present some of the initial results of an on-going study to determme the 
effects of nuclear weapons testing at the J\.15 on the surrounding 
communities. Dust was collected from attics which have been undisturbed 
for at least 40 to 50 years as a means of estimating the quantity of radioactivity 
that was attached to the very fine particles which permeated peoples homes 
and settled in their attics. Samples ·were collected from attics of houses in the 
major f<dlout plumes from the NTS, and from houses in Las Vegas (thought 
to have received only world-wide fallout) for control samples. Results from 
the radiocesium and plutoruum analysis will be discussed. 

9:40 -10:00 A NOVEL THYMOSIN PEPTIDE STIMULATES 
INTERLEUKIN-6 RELEASE FROM RATE C6 GLIOMA 
CELLS IN VITRO 

KaY-LYnn Bowman and Bryan L. Spangelo (University of Nevada, Las \'egas, 
r-.; v) 

Thymosin fraction 5 (TF5) is partially purified preparation of the 
bovine thym us possessing immunopotentiating activities. Because the 
thymus glad may regulate neutoendocrine and central nervous system (CNS) 
activities, we investigated the effects of TFS on glial cell function in vitro. 
Interleukin-6 (IL-6) is an inflammatory, pyrogenic cytokine that stimulates 
hypothalamic hormone release. Therefore, we determined the effects of TF5 
on TL-6 release from rat C6 glioma cells in vitro. TFS stimulated IL-6 release 
from 1.0 x 105 C6 cells/ well at 100 11g/ mL (2-fold ) and 1000 11g/ mL (10-fold) 
follm ... ·ing a 24 hour incubation (P<O.Ol). TFS stimulated IL-6 release in a 
time-dependent manner (4-24 hours). Pretreatment of Co glioma cells ";th 1 
11~1 phorbol myristate acetate (PtvlA) for 24 hours completely blocked the 
subsequent stimulation of IL-6 release by PMA (10-250 nM) and partially 
blocked by 50-75% the TFS-induction of this cvtokine. TFS was further 
fractionated into 7 pools by I TPLC: pools Pl a~d P2 induced a 40-fold and 10-
fold increase in IL-6 re lease, respectiviely, at 1.0 }.lg/ mi.. These data indicate 
that TFS enhances glial cell production of IL-6. In addition, the stimulated 
release of IL-6 induced by thymosin is mediated partially by protein kinase C. 
We hypothesize that a peptide product of thethymus transported acress the 
CNS blood-brain barrier may stimulate the glial cell production of IL-6 and 
affect neutron a!, neutroendocrine and/ or inflammatory processes. 

10:00 -10:30 

10:30 -10:50 

COFFEE BREAK, LOBBY, BIGELOW PHYSICS BUILDING 

MULTIVARIATE STATISTICAL ANALYSIS OF 
GROUNDWATER CHEMISTRY 

Irene Farnham, Kevin johannesson, and Klaus Stetzenbach (University of 
Nevada, Las Vegas, Las Vegas, NV) 
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Elemental analysis has been performed on groundwaters 
collected from approximately 50 springs and wells on and surrounding 
the Nevada Test Site. These analyses involve the quantification of as 
many as 56 elements at levels ranging from parts per million to parts 
per trillion. These data are used to provide a chemical "fingerprint" for 
each site. 

Principal components analysis (PCA), a data reduction 
technique, was applied to these data PCA is a multivariate statistical 
technique that reduces a large set of data to two smaller sets that 
explain the maximum amount of variance -within the original data set. 
The two resulting data matrices consist of principle component 
loadings and principle component scores. The dimensionality of these 
matrices is dependent on the number of principal components 
retained. The goal of PCA 1S to reduce the large data matrix to two or 
three principal components that describe the majority of the 
informallon contained in the original data set. This allows one to 
visualize the data in two or three dimensional space. 

In this study, PCA loadings represent the elements measured, 
with variable contributions to each principal component from each 
element. The principal component scores are used to represent each 
individual site from which the groundwater was collected. Distinct 
clustering of the gTOundwaters collected from the same aquifer is 
observed in most cases. An investigation of the chemistry that is 
responsible for this groundwater clustering or "fingerprint" will be 
presented. Correlations between the groundwaters and representative 
rock materials through which the groundwater travels will also be 
discussed. 

10:50 -11:00 HEAT SHOCK PROTEIN 27 IS A MOLECULAR 
CHAPERONE FOR MONOMERIC PROTEINS 

Trena Tobin, Douglas Rivera and Stephen Carper (University of Nevada-Las 
Vegas, Las Vegas, NY) 

We have shown that the expression of heat shock protein 27 (hsp27) 
can stimulate the recovery of protein synthesis following a heat shock. To 
investigate the possible mechanism for the recovery, we 1nitiated a series of 
studies to determine if hsp27 is a molecular chaperone. A monomeric 
enzyme (a-glucosidase) or a dimeric enzyme (citrate synthase) where 
thermally denatured and the ability of hsp27 to increase the recovery of 
enzymatic activity determined. Hsp27 added after the heat shock was able to 
stimulate the refolding of a-glucosidase but not citrate synthase. As a control 
the enzyme aldolase was added after the heat shock and was unable to 
stimulate refolding. We conclude that hsp27 can be a molecular chaperone 
for monomeric proteins. 
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11:00 -11:15 SUBSTRATE UTILIZATION OF MICROBIAL 
COMMUNITIES IN CONTAMINATED AND NON 
CONTAMINATED SOIL. 

Alison Alldredge and Paula M. Jacoby-Garrett (Harry Reid Center for 
Environmental Studies, University of Nevada, Las Vegas, Las Vegas NV) 

Biolog plates were inoculated with suspensions of contaminated and 
non-contaminated soil to assess and to define differences in substrate 
utilization between their rrucrobial communities and to determine if the 
substrate utilization patterns were reproducible from the same soiJ samples. 
The contaminated and non-contaminated soil samples were subdivided into 
triplicate subsamples. Each subsample was suspended in phosphate buffer 
solution (pH 7.0), and inoculated on both gram-negative and gram-positive 
Biolog microtitre plates. Plates were read on Microstation every 24 hours for 
seven days. Tryptic soy agar plates amended with cyclohexamide were 
inoculated by spread plating with 10-2 and 10 -3 dilutions. The contaminated 
samples showed greater substrate ut ilization as well as a greater culturable cell 
count than the non-contaminated samples. The substrate utilization patterns 
were inconsistent for the replicate and duplica te plates regardless of the 
dilution. The variability of these data raise concerns on the use of Biolog to 
assess differences between soil communities. 

11:15 - 11:30 ASSESMENTOFTHEBIO LOGTM FUNGAL PROTOCOL 

Kvle Stanford and Paula M. jacobv-Garrett (Ham' Reid Center for 
Environmental Studies, University of 1\:evada, las Vegas, LAS VEGAS, NV) 

Stock fungal cultures from environmental sources were used to asses 
the utility of the Biolog TM fungal protocol. Three main points were 
investigated: 1) PBS with tween vs. carageenan for the transmitance step; 2) 
The concentration of inoculum per microtiter plate; 3) Different incubation 
temperatures for Asper~illus fumi~atus. Although Biolog™ recommends 2-
4 days of incubation on agar, fungi from environmental samples did not 
achieve enough growth for use in the transmittance measurement. Longer 
incubation and different growth variables are needed to achieve a 
recommended 60% transmittance measuremen t. The protocol calls for the 
use of carageenan to measure the transrruttance, but the viscosity and 
probability for air bubbles being introduced was a concern. The use of PBS 
with Tween was tested to possibly replace the carageenan in the transrruttance 
step. Trials were performed with spores of Penicillium di8itatum, and P. 
chryso8enu m, followed by trials using fungal colonies of Cladosporium sp., 
fumrium. oxyspomm, Chaetomi11m sp., and A. fwnigatus. Test results were 
read daily from day 1 to day 6. Several replicate experiments were conducted 
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and the results varied. Constructing a data base to enable one to test and 
identify environmental fungi will need som e changes made to the Biolog T!\! 
fungal protocol. 

11:30-1:45 ANNUAL ACADEMY AWARDS LUNC H EON AND 
BUSINESS MEETING, GREAT HALL, THOMAS BEAM 
ENGINEERING BUILDJNG 
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CONSERVATION 

SESSION I 

ROOM: 201, LIFE SCIENCE 

Chairperson: Jim DeVos 

8:00- 8:20 HABITAT USE BY RAZORBACK SUCKERS IMPLANTED 
WITH ULTRA-SONIC TRANSMITTERS & RELEASED INTO 
THE IMPERIAL DIVISION, LOWER COLORADO RIVER 

Richard H. Bradford and Scott D. Gurtin (Arizona Game and Fish Department, 
Phoenix, Arizona) 

Designation of the Imperial Division, lower Colorado River as Critical Habitat 
for the- endangered razorback sucker (J\yra uchen texarws) by the United States Fish 
and Wildlife Service in 1994, prompted the need for information concerning 
current habitat use by the species. Although iniormation concerning habitat use by 
razorback suckers has been widely reported for the upper basin, little applicable 
information exists for the Imperial Division. In December 1995, 25 adult razorback 
suckers (range 866-905mm) were implanted with ultra-sonic tags and released into 
the Division. Tracking surveys were conducted on a 2-3 week basis to monitor their 
use of macro habitat. The main channel was used Jess frequently than its relative 
availability (Jacob's D "' -0.79). Backwater habitats were used slightly more than their 
availability (Jacob's D "' 0.32) Squaw Lake and side channels were used in 
proportion to their availability (Jacob's D = 0.30 and 0.18 respectively). The Imperial 
Dam impoundment was used markedly more than its availability (Jacob's D = 0.71 ). 
The study fish used all available habitat types, however, these preliminary results 
indicate that they selected off-channel sites more frequently than would be predicted 
by the relative availability of those habitat types. These results should provide 
useful information to the U.S. Bureau of Reclamation concerning management of 
habitat >vithin the Imperial Division relative to razorback suckers and compliance 
with Section Seven of the Endangered Species Act. 

8:20-8:40 DEMOGRAPHIC PARAMETERS THAT INFLUENCE 
MERRIAM'S TURKEY POPULATION LEVELS: A SENSITIVITY 
ANALYSIS 

Brian F. Wakeling (Arizona Game and Fish Department, Phoenix, Arizona) 

Several studies have examined numerous demographic parameters that 
influence turkey (A,Ieleagris gallopm•o) populations and the corresponding factors 
that influence those parameters. Yet limited information exists to suggest which of 
these parameters elicits the greatest effect on turkey population numbers. Because 
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this latter information can be critical to management decisions, I undertook a 4-year 
study of demographics on a north-central Arizona Merriam's turkey (AI. K· 
merriami) population. I then used a mathematical model to test which of the 
demographic parameters measured had the greatest effect on population numbers. 
Aftem·ard, I compared demographic parameters from this Arizona population with 
demographic parameters from other published studies to determine which factors 
had the greatest potential influence on rurkey population numbers among habitats. 
Within Arizona, observed fluctuations in subadult survival had the greatest effect 
on modeled population numbers. Among habitats, the proportion of subadult 
females that nest had the greatest effect on modeled population numbers. Further 
research into the factors that influence nesting in subadult females is needed to 
determine if management activities could improve the proportion of nesting 
subadu lt female turkevs. 

8:40-9:00 HABITAT USE AND MOVEMENTS OF DESERT BIGHORN 
SHEEP NEAR THE 51 L VER BELL MINE, ARIZONA 

l<.irbv D. Bristow1
, Jennifer A. Wennerlund2

, Ray E. Schweinsburg1
, Ronald J. 

Olding 1
, and Raymond M. Lee1 CArizona Game and Fish Department, Phoenix, 

Arizona; 2Current address: Dames and Moore, Phoenix, Arizona) 

We investigated habitat use, behavior, and movements of desert bighorn 
sheep {0Pis canadensis mexicana) near the ASARCO Silver Bell Mine in the Silver 
Bell and \Vest Silver Bell mountains, Arizona prior to mine expansion. The Silver 
Bell Mine closed in 1984, but mining within a new area has been proposed. The area 
where mining is proposed comprised 1.2% of the entire study area. We 
radiocollared 22 desert bighorn sheep (114' 11V and obtained 1,957 locations from 
the air and ground. We compared habitat use, behavior, and movements of desert 
bighorn sheep, between mined and unmined areas during the lambing and breeding 
seasons. Throughout the study area desert bighorn sheep selected habitats rated as 
good and excellent. During the lambing season, ewes showed a stronger selection 
for habitats rated as excellent than did rams. In the area where mining was 
proposed, rams comprised 95% of the locations. Sixty-two percent of the area within 
the proposed mine site was rated as fair quality desert bighorn sheep habitat \o\'ith the 
remainder rated as good. Desert bighorn sheep of both sexes used habitats altered by 
earlier mining activity in proportion to availability throughout the year; however, 
mature rams avoided altered habitats during the lambing season. Home-range size 
estimates were greater for rams (x = 57.2 km2

) than ewes ( I{ = 10.3 km2). We detected 
no differences in home range size between ewes on mined and unmined areas; 
however, core areas were larger for ewes on mined areas. Ewe groups in mined 
areas showed no indication of habituation or increased sensitivity to human 
presence. Desert bighorn sheep regularly used habitats within the closed mine; ·we 
were unable to investigate how they will react to increased traffic, noise, and habitat 
alterations associated with mine expansion. Management options and mitigation 
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recommendations to reduce negative impacts and promote continued existence of 
the desert bighorn sheep herd are discussed. 

9:00- 9:20 PRONGHORN FAWNING DATES IN ARIZONA 

Cind\' L. Ticer, Richard A. Ockenfels, and James C. deVos, Jr. (Arizona Game and 
fish Department, Phoenix, Arizona) 

Prediction of fawning dates is important to better manage for neonate 
pronghorn (Autilocapra amencaua) fawns and their habitat. We compiled data 
from areas in northern, central, southwestern and southcentral Arizona, as well as 
information from pronghorn studies completed in other states and ~texico. In 
Arizona we documented the dates, locations, and estimated age of visually detected 
fawns during routine ground telemetry work. We found that the distribution of 
fawning dates seemed to differ across Arizona. Peak fawning in Arizona ranged 
from l\.larch-April in the lowest elevations of southwestern Arizona, in April-June 
in central Arizona, to Mav-June in nor thern Arizona. Overall, the earliest 
documented fawning ocrurs in February on the Baja Peninsula, l\lexico, in Texas, 
and in southwestern Arizona. Fa·wning does not begin until May in northern 
Arizona, and upon comparing fawning dates in Arizona with other states, we found 
that fawning occurred even later in northern states. Differences in fawning dates 
seem to be the result of climatic zones (e.g., elevation, latitude, rainfall patterns, 
photoperiod, and air temperature), which contribute to the timing of seasonal 
spring green-up. for mean fawn dates, we found the best linear relationships with 
elevation (r2 = 0.94), with the number of frost free days (r2 = 0.86), and with the date 
of last freeze (r2 = 0.73), all correlated variables. Multiple regression analysis of 
mean fawn dates on variables produced several significant models, the most 
significant models the combinations of mean elevation with mean summer 
precipitation (Rl= 0.98), mean annual precipitation (R2 = 0.96), or mean winter 
precipitation (R2 = 0.95). 

9:20-9:40 WILDLIFE WATER DEVELOPMENTS: BENEFICIAL OR 
DETRIMENTAL? 

lames C. deVos, Jr, Warren BaUard, Steve Rosenstock (Arizona Game and Fish 
Department, Phoenix, Arizona) 

The Arizona Game and Fish Department has pursued an active ·wildlife water 
development program since 1946. The first water developments were intended to 
benefit game bird populations . . Since then, over 400-water developments have been 
built in a variety of habitats to provide water for desert bighorn sheep (Ovi~ 
cnnade11sis mexicnna), mu le deer (Odocoileus hemionr1s), elk (Cervus elaphus), 
pronghorn (Autilocaprn americana), Coues white-tailed deer (Odocoileus 
ttr rgina~rus couesr), wild turkey (Aleleagri~ gnllopavo), and other \\;ldlife species. 
Recently, questions have been raised as to whether provision of free-standing water 
benefits wildlife. It has been suggested that water developments may actually be 
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detrimentaL not only to primary wildlife species, but also other animal and plant 
species. The effects of water developments vary among wildlife species. Birds such 
as mourning doves and wild turkeys appear to benefit from enhanced availability of 
free-standing water, which increases use of nesting, roosting, and feeding areas. 
Provision of water has been a principal management strategy for desert bighorn 
sheep in the Southwest, and some sheep populations appear to have benefitted 
from \Vater developments. Studies have demonstrated positive responses of sheep 
populations to water availability as well as correlations between sheep distribution 
and av<lilability of water. Nevertheless, there is evidence that some sheep 
populations exist without free-standing water. Other ungulates such as elk, 
pronghorn, mule deer, and white-tailed deer show a propensity to be near sources of 
free water during parturition and lactation. It has been hypothesized that artificial 
waters increase the distribution and density of predators, thereby increasing 
predation pressure on prey species that concentrate at these sites. Apart from 
anecdo·tal observations of predation events, there is little information on the effects 
of water developments on predator densities and I or predator kill rates in the 
Southvvest. There is some concern that artificial water developments have 
facilitated range expansion by feral honey bees in the Southwest (particularly the 
Africanized variety), resulting in competition with native pollinators and potential 
impacts to native plants. However, there is ongoing debate as to whether honey 
bees are dependent on free water. Honey bees can compete with native bee species, 
however, direct impacts of honey bees on populations of indigenous bees and other 
native pollinators have not been demonstrated. Likewise, impacts on native plants 
likewise remain largely undocumented. Given the apparent benefits of water 
developments and lack of demonstrated negative impacts, it is recommended that 
AGFD continue its water development program and undertake actions to address 
issues and information needs identified in this review. These actions include: (1) 
expansion of the water development planning process to include in-depth site
specific analysis of proposed projects; (2) establishment of a statewide water 
development monitoring and evaluation program; and (3) new research to address 
questions concerning the ecological effects of water developments. 

9:40 -10:00 HABIT AT AND DIET OVERLAP BETWEEN LITTLE 
COLORADO SPINED ACE AND RAINBOW TROUT IN THE 
WHITE MOUNTAINS, ARIZONA 

Michael Sweetser, Anthony T. Robinson, Scott D. Brvan, Lorraine D. Avenetti 
(Arizona Game and Fish Department, Phoenix, Arizona) 

Recent studies have suggested overlap in di€t and habitat use between 
introduced rainbow trout Oncorhynchus mykiss and Little Colorado spinedace 
Lepido meda uittata. Overlap may cause a shift in the diet and habitat use by 
spinedace that could negatively impact the federally threatened cyprinid. We 
assessed habitat use by rainbow trout and Little Colorado spinedace in Rudd Creek, 
Arizona, to determine the extent of this interaction. We also analyzed stomach 
contents of both species captured in Nutrioso Creek, Arizona to determine diet 
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overlap. Results of habitat use analysis indicate that the presence of spinedace is 
dependent on the presence of rainbow trout and that spinedace are present at sites 
where there are higher numbers of trout. In addition, Schoener's index indicated a 
high degree of overlap in habitat use between the two species. Spinedace diet was 
the same in the presence or absence of trout. There was little overlap in the diet 
between the two species. These results suggest that Little Colorado spinedace and 
rainbow trout are utilizing similar habitats, but consuming different proportions of 
the available prey. The information collected during 1996 will be used to construct 
and manipulate artificial streams to further examine species interactions. 

10:00 - 10:30 

10:30- 10:50 

COFFEE BREAK, LOBBY, BIGELOW PHYSICS BUILDING 

THE RELATIONSHIP BETWEEN HOUSING DENSITY AND 
LIZARD COMMUNITY PARAMETERS IN TUCSON, 
ARIZONA 

Stephen S. Germame (Arizona Game and Fish Department, Phoenix, Arizona) 

I examined population and community descriptors of the lizard assemblage 
across the residential gradient from undisturbed-natural to densely developed land 
in Tucson, Arizona, from July - September 1994. Lizards were sampled using time 
and area constrained searches in 129 plots randomly stratified within 5 levels of 
housing density (0, 0.25, 1, 2.5, >3.5 houses I a c). One-way ANOV A's and Bonferroni 
post-hoc tests (where needed) were used to compare population and community 
descriptors among housing density levels. Lizard abundance and species richness 
were highest in the lowest 2 house density levels, and significantly lower in the 
highest 2 house density levels. Evenness was greatest at 1 house/ ac, and 
significantly lower above 3.5 houses/ a c. Three of 9 lizards surveyed were abundant 
enough to test individually. Whiptail (Cnemidoplrorous spp.) abundance was 
highest in the lowest 2 housing densities, and significantly lower in the other 3 
levels of house density. Tree lizards (Umsaurus ornatus) were significantly more 
abundant above 1 house/ ac than below, and desert spiny lizards (Sceloporus 
magzster) displayed no response among housing density levels in Tucson. 

10:50 - 11:10 USING THE VORTEX MODEL TO ASSESS MINIMUM VIABLE 
POPULATION FOR SONORAN PRONGHORN 

James C. deVos, Jr.1
, and Laura Thompson-Olais1 

(
1Arizona Game and Fish 

Department, Phoenix, Arizona; 2Cabeza Prieta National Wildlife Refuge, Ajo, 
Arizona) 

The Sonoran pronghorn (Antilocapra americana sonoriensis) is listed as an 
endangered subspecies in both the United States and Mexico due to low population 
numbers throughout its range. Possible reasons for low population numbers 
include; illegal harvest, habitat loss or conversion to other uses, competition with 
domestic livestock, or drying of perennial waterways. Consistent with the 
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Endangered Species Act, federal and state resource management agencies are 
investigating various aspects of life history and habitat use. A benefit of this work is 
a better understanding of population demographics. While some life history aspects 
remain speculative due to the lack of definitive data, there is sufficient knowledge 
to use a computer model to simulate population persistence under various 
management/ environmental conditions. We elected to use the computer model 
VORTEX for this assessment over other available models because of desirable 
attributes of this model. One of the most attractive aspects of VORTEX is the fact 
that it is a stochastic model that incorporates random variation in both climatic and 
population performance that are similar to processes that occur in natural settings. 
We chose to use tv.-a approaches in the modeling effort. First, we used available 
data on Sonoran pronghorn to develop a likely scenario for this subspecies in 
Anzona. Where data were not available we used data from surrogate subspecies 
from as similar as possible habitats. We then convened a meeting of the experts on 
Sonoran pronghorn and used a modification of the Delphi method to determine 
values for variables required VORTEX. Once this was done, we modeled these 
input parameters to evaluate the probability of Sonoran pronghorn persistence 
under these population/life history values. We defined the minimum viable 
population as having a probability of persistence of greater than 0.95 for a period of 
100 years. We started with an initial population of 25 animals and added animals in 
increments of 25 until the desired probability of persistence was achieved. 

11:10 -11:30 BREEDING BIRDS IN NORTHERN ARIZONA PONDEROSA 
PINE AND PONDEROSA PINE-GAM BEl OAK FORESTS 

Steven S. Rosenstock (Arizona Game and Fish Department, Phoenix, Arizona) 

Gambel oak (Quercus gambelii) is a widely distributed deciduous hardw0od 
species in ponderosa pine (Pinus pot~derosa) stands of northern Arizona. Gamoel 
oak is a popular source of fuelwood for residential use and has been harvested 
extensively from public and private lands. Recently, resource managers have 
expressed concern over potential impacts of oak harvest on forest wildlife, a topic 
that has received little previous study. Because Gambel oak occurs in several age
related growth forms, from small shrubs to large old-growth trees, it may represent 
an important habitat component for breeding birds. I studied breeding bird 
communities in 16 northern Arizona ponderosa pine (n=8) and ponderosa pine
Gambel oak (n =8) stands from 1993- 1995. There was high overlap in bird 
community composition, with 74% of all species found in both cover types. Five 
species were unique to pine stands, whereas 11 species were largely restricted to or 
considerably more abundant in pine-oak. Overall bird diversity was significantly 
higher in pine-oak stands, which also had more species of neotropical migrants, 
ground-nesters, primary cavity-excavators, secondary cavity-users, and foliage 
gleaners than did pine stands. Total btrd abundance did not differ between cover 
types; however, primary cavity-excavators were more abundant in pine-oak stands. 
Pine and pine-oak stands had similar species' evenness and similar rates of annual 
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species turnover. These results have important implications for future research and 
management in southwestern forests. 

11:30- 1:45 

SESSION II 

ANNUAL ACADEMY AWARDS LUNCHEON ANDBUSINESS 
MEETING, GREAT HALL, THOMAS BEAM ENGINEERING 
BUILDING 

ROOM: 201, LIFE SCIENCE 

Chairperson: Jim DeVos 

1:45-2:05 THE EFFECTS OF THE 1996 EXPERIMENTAL 
BEACH/HABITAT- BUILDING FLOOD IN THE COLORADO 
RIVER, GRAND CANYON, ON FISHES, INVERTEBRATES, 
AND THEIR BACKWATER HABITATS 

Timothy L. Hoffnagle (Arizona Game and Fish Department, Phoenix, Arizona) 

The 1996 experimental flood in the Colorado River, Grand Canyon V\'as 
designed to improve conditions for native fishes by increasing backwater habitats 
and reducing the numbers of exotic competitory I predatory fishes. We found that 
native fishes were largely unaffected by the high flows while some exotic species 
were dispersed downstream. However, by September, number of the depleted exotic 
species had neared or exceeded pre-flood numbers. Backwater size and depth 
increased after the flood. Backwater number increased at steady 8,000 cfs flows, but 
decreased at higher operating flows . After the flood, the percentage of sand (81.4%) 
increased significantly, becoming the dominant sediment type, while the 
percentages of silt (17.7%), CPOM (0.2%), and FPOM (0.8%) were reduced. Mean total 
benthic invertebrate density was significantly lower after the experimental flood 
(3581.8 individuals/m2). Mean density of individual invertebrate taxa was also 
significantly lower after the experimental flood, with the exception of oligochaetes. 
Total 7.ooplankton density was significantly greater after the flood (4174/m.3) than 
before the flood (2733/ m3) and community composition was also changed. Eleven 
zooplankton taxa (mostly littoral and/ or phytophytic genera) were observed before 
but not after the flood, whereas only two limnetic taxa were unique to post flood 
samples. The flood may have caused the post-flood increase in zooplankton density 
(due to increases in nutrient availability) in the Colorado River, but this could also 
be due to normal, seasonal increases in water temperature and/ or population 
dynamics of zooplankton (particularly \•:inter forms such as copepods) in Lake 
PoweU. The stomach contents of adult humpback chub most commonly contained 
simuliids, chironomids, Gammaruslacustris, coleopterans, and dipterans. Increases 
in the consumption of Gammarus and terrestrial invertebrates by humpback chub 
during the flood, while consumption of simuliids, chironomids, and other aquatic 
invertebrates, and Cladophora ~lomerata decreased indicates that humpback chub 
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are opportunistic feeders able to use food sources as they become available. No 
significant difference in mean total biomass of stomach contents among flood stages 
suggests, that although we observed shifts in diet, it appears that the effect of the 
experimental flood on the feeding behavior of adult humpback chub is minimal. 
The experimental flood does not appear to have affected native fishes and only 
minimally affected exotic species. Backwater benthic invertebrates decreased while 
the effects on zooplankton were more complex. The beneficial increase in backwater 
numbers was only temporary. The affects of the Grand Canyon expenmental flood 
on habitat for larval and juvenile s tages of native species are more likely to be 
critical to fish populations. 

2:05-2:25 CHARACTERISTICS OF PONDEROSA PINE SNAG ROOSTS 
USED BY REPRODUCTIVE BATS IN NORTHERN ARIZONA 

Michael J. Rabe1
, Thomas E. Morrell2

, Heather Green3, James C. deVos, Jr.1, C. 
Richard ~liller4 e Arizona Game and Fish Department, Phoenix, Arizona; 2l3all State 
University, l\ luncic, Indiana; 3 Coconino National Forest, Flagstaff, Arizona; 
4Arizona Game and Fish Department, Region II, Flagstaff, Arizona) 

To determine roost habitat characteristics of reproductive forest bats, we used 
radio telemetry to locate 121 roosts of 8 species of forest bats in 2 study areas on the 
Coconino National Forest, northern Arizona during 1993-1995. Only pregnant or 
lactating bats were used in the study. Ninety-seven (80%) roosts were in ponderosa 
pine snags. Snags used by bats were larger in diameter at breast height (dbh), and 
were more likely to have exfoliating bark than random snags in both areas. In both 
study areas, roost snags were surrounded by forest with larger basal areas, higher tree 
densities and greater tree species diversities than random snags. Forests 
immediately surrounding roost snags also had higher densities of snags and logs 
than random snag areas. In the southern study area, roost snags were located closer 
to water than random snags and were more likely to be near the tops of slopes. 
Roost snags in the northern study area were on steeper slopes, and were less likely 
to be within a recently harvested area. Telemetered bats frequently used multiple 
roosts as 37 of 76 (49 %) bats used 2 snags during the study. To maintain these 
species in forested habitats, we recommend preserving all large snags with 
exfoliating bark. We suggest steps to ensure that sufficient numbers of such snags 
remain available to roosting bats in the future. 
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GEOGRAPHY SECTION 

SESSION I: 

ROOM: 102, Chemistry Building 

Chairperson: Tony Brazel 

8:15-8:35 NOGALES VALUE-ADDED AGRICULTURAL 
TARGETING PROJECf 

Jeff Graham, Ariel Krape, Melissa Murrav ,Rex Taylor (University of 
Arizona, Tucson, Arizona) 

Located on the border beh\'een Mexico and Arizona, Nogales is a 
premier agricultural produce crossing point in the Uni ted States. Seventy
five percent of all U.S. winter produce is crossed through the city. \\'ith such 
a high volume of produce crossing through Nogales, the Santa Cruz County 
Economic Development Foundation asked us to look into possible value
added manufacturing that would be based on these agricultural commodities. 
First, we listed the various types of produce that are actually being crossed. 
We discovered that the top ten produce items comprise approximately 90~;. of 
all produce being crossed. We also looked at the frequencies and seasonal 
variations in crossing volume. ·we then turned to the industries that match 
the available produce in Nogales, taldng into consideration new technologies. 
In addition, we examined the cost, location, and employment considerations 
for some of these industries in comparison with Nogales' situation. 

8:35-8:55 TUCSON RETENTION AND EXPANSION STUDY 

Don Frerichs, Kurt Neuhausen, Cara Newman (University of Arizona, 
Tucson, Arizona) 

This project was undertaken to assist the Tucson Chamber of 
Commerce in its effort to target the high technology industry for retention 
and expansion in the Tucson, Arizona metropolitan area. This project is 
based on surveys given by the members of the Tucson Chamber of Commerce 
Business Development Committee. The focus of this survey is to determine 
the pros and cons of locating high technology industries in the Tucson 
metropolitan area. In order to determine the pros and cons, we needed to 
look at the geography of the companies by zip code; most are located in the 
southern portion of Tucson. The result of the survey confirms that there are 
problems in the areas of education and community services, but there are 
areas that are key in keeping these companies in the Tucson metropolitan 
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area; these include incentives and quality of life. We conclude that Tucson is 
a viable place to retain and expand high technology industries. 

8:55-9:15 FLAGSTAFF LODGING IMPACT STUDY 

Chris Poirier, Michael Pugh, Yale Simonton, Derek Soulakis (University of 
Arizona, Tucson, Arizona) 

Flagstaff, Arizona is a city with a high level of tourist-serving 
employment. Thls study was conducted to determine the nature of tourism 
in Flagstaff as well as to evaluate the role tourist destinations throughout 
northern Arizona play in the system. The project was designed for the 
Flagstaff lodging industry and the City of Flagstaff. First, a detailed survev was 
constructed and administered at key lodging establishments in Flagstaff. The 
results were analyzed to determine a visitor profile and to discover how 
tourism impacts the economy of the city, and specifically, its hotel and motel 
sector. Each question of the survey was examined individually, and graphics 
were constructed to convey the information more clearly. The survey is also 
designed to be used in future studies to analyze the year-round impacts of 
tourism on Flagstaff's lodging industry. 

9:15 - 9:35 HEAVY METALS IN SOILS AND SEDIMENTS OF 
HISTORICAL MINING AREAS IN NORTHWESTERN 
ARIZONA 

Ulrike Rosner (University of Erlangen-Ni.irnberg, Erlangen, Germany) 

The focus of this research was to determine the impacts of abandoned 
mines on soils and sediments in the historical mining districts of the Cerbat 
Mountains, Arizona. The heavy-metal concentrations decrease comparatively 
soon as one moves away from the source toward the distal zones, something 
connected with relatively ineffective fluvial and aeolian processes. The 
alkaline soil conditions, the hlgh iron and manganese content, and a 
seasonally distinctive soil-moisture deficit prevent a significant mobilization 
of the pollutants. The results generally indicate that the risk to groundwater 
and plants from the heavy-metal pollution of old mining areas is less in 
semiarid to arid zones than it would be in humid zones. 

9:35- 9:55 MAPPING FIRE-INDUCED VEGETATION MORTALITY 

Mark Patterson (University of Arizona, Tucson, Arizona) 

Due to the spatial patterns produced by forest fire, landscapes that have 
experienced fire are well suited to Remote sensing image analysis. Wildfires 
burn with differing intensities on a landscape, thus resulting fire responses 
are not homogeneous. Instead, a complex pattern is produced, complicating 
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fire intensitY mapping. using The 1994 Rattlesnake Fire in the southeast 
Arizona as a case study, two linear transformation techniques, the Kauth
Thomas (KT) Transformation and Principal Components Analysis (PCA), are 
used to enhance The post-fire Thematic Mapper image prior to performing a 
supervising classification. An accuracy assessment of the supervised 
classification images based on ground truthing points suggests the KT 
transformation provides a superior classified image compared to PCA. The 
sensitivity of the KT transformation to differences in vegetation and soil 
moisture in the image appears to be the primary reason the KT 
transformation produces a higher classification accuracy of different fire 
responses. 

1 0:00 - 1 0:30 

10:30-10:50 

COFFEE BREAK, LOBBY, BIGELOW PHYSICS BUILDING 

•BIOLOGICAL BENEFITS OF EARTH'S RISING 
ATMOSPHERICC02 CONCENTRATION INFERRED 
FROM CLIMATIC ANALYSIS OF U.S. GROWING 
SEASON DURATIONS 

Craig D. Idso (Arizona State University, Tempe, AZ) 

Recent trends in the seasonal oscillation of the annual C02 cycle 
indicate a 7-day phase advance during the ~orthern Hemisphere's spring 
season, prompting some researchers to suggest this phenomenon is a 
manifestation of a lengthening of the growing season. An analysis of the 
climate based gro\\;ng season at several hundred U. S. locations, over the 
same years in which the phase shift was recorded, was conducted to acertain 
whether or not this interpretation is correct. Results indicate the spring phase 
shift in the annual C02 cycle is more physiologically than climatologically 
based. 

10:50 - 11:10 •DOWNSCA LING CLIMATE IN THE SOUTHWEST 
USING DIGITAL ELEVATION MODELS 

David K. Adams and Andrew C. Comrie 

Downscaling has become an active area in climate research m recent 
years. Typically, this technique has related large-scale circulation patterns to 
localized climate variables such as temperature and precipitation using 
multivariate empirical or statistical techniques. Some success has been 
achieved with such techniques, particularly for regions ·with strong synoptic
scale signals where topography is only a minor influence on local climate. 
This study uses multivariate statistical techniques together with a digital 
elevation model for downscaling in southwestern North America. This 
region has relatively weak synoptic controls, particularly for summer, on 
climate variables, and extremely complex topography that is closely tied to 
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local climate. Results of the downscaling approach are evaluated in terms of 
accuracy and compared to techniques that have been utilized in other 
geographic regions. 

11:10 -11:30 CHANGING LAND USE PATTERNS ALONG THE USA
MEXICAN BORDER: EFFECTS ON CLIMATE 
FEEDBACKS 

Mark L Hildebrandt (Arizona State University, Tempe, Arizona) 

It is documented that climate and weather are sensitive to changes in 
land surface processes as a result of small changes in vegetation structure. 
Direct and indirect human activities have shown to reduce ecosvstem 
productivity and increase desertification in the grasslands and deserts along 
the United States-Mexican border. Further, Balling (1988) and Bryant et al. 
(1990) have demonstrated the effects of desertification on climate change in 
this region. The deterioration of ecosystems can result in a significant decline 
of species diversity, loss of vegetation cover, reduction of soil organic matter 
and soil moisture. These variables and processes affect the interactive fluxes 
of energy and matter between the atmosphere and the ecosystem. Vegetation 
directly influences climate in several ways, through control of latent heat flux 
via evaporation and transpiration, and through albedo and surface 
roughness. Indirectly, vegetation contributes organic matter to the soil which 
affects albedo, adds insulation, and increases soil water holding capacity. In 
this paper, I will document the differences at three pairs of sites along the 
United States-Mexican border. I will document the climatological differences 
at these three sites, and I v.·ill describe and model the feedback processes. 

11:30-1:45 ANNUAL ACADEMY AWARDS LUNCHEON AND 
BUSINESS MEETING, GREAT HALL, THOMAS BEAM 
ENGINEERING BUILDING 
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GEOLOGY SECTION 

SESSION I 

ROOM: 202, LIFE SCIENCE BUILDING 

Chairperson: Fred Bachhuber 

8:00.8:15 PROTEROZOIC OROGENESIS IN NORTHWESTERN 
ARIZONA 

Duebendorfer, E., Hanlon, J., Jones, C., Orr, T. (!'orthern Arizona Umv., Flagstaff, 
AZ) 

The Cerbat Mts., N\V Arizona, reveal a polyphase deformation history that 
bears on the timing of juxtaposition of the Mojave and Yavapai Proterozoic 
provinces and their accretion to the Archean Wyoming craton. The earliest 
event, DJ, is manifested by a moderately NE-dipping foliation that is axial 
planar to map-scale recumbent folds. This event may be correlative to 
deformation in the Yavapai province suggesting that the provinces were 
joined no later than D1 time. The S1 fabric is transposed into a subvertical, 
NE-striking 52 fabric that records contractional deformation associated with 
the Yavapai-Ivanpah orogeny. 02 fabrics formed at similar thermal 
conditions to DL but at lower pressures. We suggest that juxtaposition of the 
Mojave and Yavapai provinces occurred during D1 (1711-1740 Ma?) by NE
SW contraction. Thus, terrane amalgamation m the southwest postdated 
initial suturing of arc terranes along the Cheyenne belt (1780-1760 Ma). The 
newly amalgamated Mojave-Yavapai terrane was accreted during D2 (1700-
1690 ~Ia) to Proterozoic blocks that had already been sutured to the Wyoming 
craton along the Cheyenne belt. The Yavapai-Ivanpah orogeny thus 
represents a discrete deformational pulse within the broader, protracted 
orogenic event that added more than 1300 km of material to the Wyoming 
craton between 1780-1650 Ma. 

8:15.8:30 *STRUCTURAL ANALYSIS OF CAMP NAVAJO, ARIZONA 

Peter j. Evans, Ernest .\1. Duebendorfer (Northern Arizona University, Flagstaff, 
Arizona) 

Camp Navajo is a military base located approximately 18 kilometers 
west of Flagstaff, Arizona, near the southwest margin of the Colorado 
Plateau. The purpose of my research is to analyze the brittle structures to 
determine regional strain patterns and to assess kinematic compatibility of 
various brittle deformation features. I completed a systematic photogeologic 
and field-based fracture analysis study of the Camp 1\:avajo area that resulted 
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in the completion of a 1:24,000 fault and structural lineament map, 
measurement and analysis of fracture orientations, investigation of large· 
scale faults and assessment of the kinematic compatibility of all observed 
structures. The Bellemont and Quarry Tank faults, previously interpreted as 
dip-slip faults, exhibit evidence for dominantly strike-slip movement. 
Orientations of fracture patterns and grabens indicate northeast-southwest 
extension consistant with kinematic analysis of strike-slip faults. This 
extension direction permits the interpretation that all the structures formed 
coevally by Tertiary extension associated with development of the Colorado 
Plateau-Basin and Range Transition Zone. 

8:30.8:45 ROLE OF EXTENSION IN THE RIFTING OF T HE SEYlER 
OROGENIC BELT 

Maureen Stuart and Wanda J. Taylor (University of Nevada, Las Vegas, 
Nevada) 

Recent work hypothesizes that the Mesozoic central Nevada thrust belt 
(CNTB) is the trailing edge of the Sevier orogenic belt (SB). However, the 
CNTB is located > 150 km west of the SB, which is too far to support the 
connection. Significant post-thrusting extension must have occurred to 
displace the nvo belts. A balanced and restored cross section from central 
Nevada to western Utah provides a model that indicates the CJ:\lTB is the 
western part of the SB that was later rifted away by large-magnitude Cenozoic 
extension. 

Step-wise restoration of multiple episodes of extension was required to 
accurately calculate the amount of extension. Preliminary results suggest 
> 150 km of total extension across the 320 km transect. High-angle and listric 
normal faults accommodated minor extension (<30%). Two west-dipping, 
Miocene (?) low-angle normal faults on the east and west ends of the section 
each accommodated >30 km of displacement. The Oligocene Snake-Stampede 
extensional belt accommodated >80 km of extension ben·veen the CNTB and 
SB. 

Restoration of Cenozoic extension (1) positions the CNTB <75 km to 
the west of the SB, (2) illustrates a hinterland to foreland progression of 
steeply-dipping ramps of the CNTB to moderately-dipping ramps of the SB, 
(3) permits the CNTB and SB to share a common decollement in Precambrian 
strata, and (4) shows a general cratonward sequence of thrusting. This 
evidence, together with previous work, implies the CNTB is the western part 
of the SB. 
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8:45-9:00 EVALUATION OF AN OROGEN-PARALLEL LINEATION IN 
THE NEW YORK MOUNTAINS USING THE RF-PHI 
TECHNIQUE 

Andrew G. Smith, Michael L. Wells (University of Nevada-Las Vegas, Las Vegas, 
Nevada) 

Orogen-parallel lineations are an enigmatic feature found within many 
contractional fold and thrust belts. The New York Mountains, located in the 
eastern Mojave desert of southeastern California, are an ideal testing ground 
for studying one such lineation. This area is located at the site of 
impingement between the Mesozoic fold and thrust belt and a coeval 
magmatic arc. The range contains well-exposed, complexly folded and faulted 
Paleozoic and Mesozoic metasedimentary and Mesozoic metavolcanic rocks 
within a roof pendant of the 92±1 Ma Teutonia Batholith (Miller et al. 1996). 
Thermal weakening and thrust burial allowed the development of 
penetrative deformational fabrics within metavolcanic breccia which were 
analvzed for finite strain using the Rf-Phi technique. 

Preliminary strain data indicates that the preserved strain is heterogeneous 
though characterized by a pervasive, sub-horizontal, N-S trending orogen-parallel 
stretching lineation within a shallowly west-dipping foliation. Early strain is 
constrictional and subsequently was overprinted by strain associated with the 
intrusion of the Live Oak Canyon Granodiorite in the Late Cretaceous. Depending 
on the location of the country rock with respect to the pluton, the early stretching 
lineation was either amplified, flattened, or both. Though plutonic intrusion has 
overprinted this earlier fabnc, it may represent a continuation of one deformational 
event. Orogenic collapse due to mid-crustal heating in tectonically thickened crust 
may account for the penetrative fabric development observed in these rocks. 

9:00-9:15 RARE EARTH ELEMENT (REEl CHEMISTRY: 
DEPOSITIONAL ENVIRONMENT OF THE MID
PALEOZOIC CALLAHAN CHERT, CA 

Leigh Justet (University of Nevada at Las Vegas, Las Vegas, Nevada) 

Bedded chert forms in various depositional settings including mid
ocean ridges, abyssal plains, continental margins, and volcanic arcs. It is 
important for basin analysis and tectonic reconstructions to distinguish among 
these chert environments REE chemistry used in conjunction with 
traditional field and petrographic data represent an important, new tool in 
chert analysis. A suite of 43 samples of mid-Paleozoic Callahan Chert, Eastern 
Klamath Mountains, CA, were analyzed for REE abundances. These 
geochemical data and field observations indicate that the section formed near 
a continental margin and was subject to alternating pulses of terrigenous 
(continental) and volcanic (island arc?) sediment. This conclusion is based on 
the following observations: (1) absence of a Ce anomaly; (2) random 
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enrichment and depletion of Eu; (3) a (La/CE)n vs. Al203/( AI203+Fe203) 
diagram places all samples in a continental margin field; (4) presence of chert
claystone interbeds; (5) turbiditic structures in some samples indicate 
mechanic deposition; and (6) presence of chert breccia. 

9:15.9:30 • AGE OF THE CALIFORNIA WASH FAULT SCARP, 
SOUTHERN NEVADA 

Matthew T. Chemay (University of Nevada, Las Vegas, Las Vegas, Nevada) 

The California Wash fault is a normal fault located about 55 km 
northeast of Las Vegas, Nevada and may represent a seismic hazard to the city 
if it is active. Twenty four measurements of scarp height and maximum 
scarp-slope angle were made using a Jacob staff with a clinometer along a 12 
km length of the California Wash fault in order to determine the age of the 
most recent fault scarp. During an earthquake along a normal fault, the 
hangingwall moves down relative to the footwall at depth. If this movement 
propagates to the surface, the formation of a scarp results. \Vhen the most 
recent scarp of a fault has an age older than 10,000 years, the fault is termed 
inactive. A graph relating maximum scarp-slope angle (degrees) to scarp 
height (meters) from Bucknam and Anderson (1979, Geology), in which 
regression lines for four different fault scarps of known ages are plotted, 
showed an age between 15,000 and 100,000 years for the fault scarp. A graph 
with the same parameters as above from Nash (1980, J. of Geology), in which 
regression curves in 5,000 year intervals are plotted, indicated an age greater 
than 35,000 years. Using a formula from Coleman and Watson (1983, Science), 
an age of about 42,000 years was determined for the fault scarp. From these 
three results, the California Wash fault is established to be inactive and not a 
seismic hazard for Las Vegas. 

9:30- 9:45 *CONTROVERSY OVER THE ORIGIN OF THE EGUNGTON 
FAULT 

Jodi M. Zuckerman (University of Nevada, Las Vegas, Las Vegas, Nevada) 

The Eglington fault (EF) is an 5-shaped structure observed for 11 km 
along a NE trend in the NW of the Las Vegas Valley. The fault surface is not 
exposed. Its presence is evidenced by its geomorphic expression, including 
sand dunes, tufa deposits, spring mounds, fissures, linear arrays of 
phreatophyte vegetation, and 25 m of relief across the scarp. Geophysical data 
and the down-to-the-SE warping of 15-30 ka mudstones across the fault zone 
are consistent with the interpretation that the EF is developed over a blind 
normal fault. 

A hydrocompaction model has been proposed for the origin of the EF, 
however, the amount of dewatering required to produce the observed relief is 
greater than the amount predicted by paleoclimatological models. This 
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implies that at least a component of tectonically-induced slip has occurred 
along the fault. It has been suggested that the tectonic component of slip is 
related to the right-lateral Las Vegas Valley Shear Zone (L VVSZ). The 
kinematics of a right-lateral strike-slip fault, however, predict a reverse fault 
in the orientation of the EF. Furthermore, a kinematic link between the EF 
and the L VVSZ requires that the shear zone be active more recent!\' than 
previously thought. Thus, the origin of the EF can be attributed to (1) reverse 
slip associated with the LVVSZ, (2) normal (or reverse) slip associated with 
another structure, (3) hydrocompaction, or (4) a combination of 
hydrocompaction and tectonic effects. Careful assessment of each of these 
scenarios is needed in order to appraise and mitigate the seismic hazard of the 
Las Vegas Valley. 

9:45 -10:00 VOLCANOLOGY AND GEOCHEMISTRY OF QUATERNARY 
BASALTS ON CITADEL MOUNTAIN, LUNAR CRATER 
VOLCANIC FIELD, PANCAKE RANGE, NEVADA 

Loretta D. Dickson and Eugene I. Smith (Univ. of Nevada, Las Vegas, NV) 

Quaternary basalts on Citadel Mountain form the southern margin of 
the Lunar Crater Volcanic Field (LCVF) in the central Great Basin, Kevada. 
Citadel Mountain comprised of a faulted, north tilted section of Miocene ash
flow tuff is capped by Quaternary alkali basalt flows that erupted from five 
major cinder cones. The oldest lava flow erupted high on Citadel Mountain 
from a sinuous fissure and now forms a 6-m thick basalt platform. 
Superimposed on the basalt platform are at least 13 cinder cones. Lava from 
these cones flowed do\":n the dip slope of the Citadel Mountain fault block to 
the north. 

The mantle source of mafic volcanic rocks on Citadel Mountain and in 
other parts of the LCVF changed from lithospheric mantle to asthenospheric 
mantle with time. Tertiary basaltic andesites 11 km to the east of Citadel 
Mountain show trace-element patterns typical of a lithospheric mantle 
source. The most important characteristic is a negative Nb anomaly on OIB 
normalized spider diagrams. In contrast, Quaternary basalts on Citadel 
Mountain have trace-element patterns that are more typical of OIB derived 
from asthenospheric mantle. Although, most basalt has trace-element 
abundances that are OrB-like, basalt from one cinder cone just east (5 km) of 
Citadel Mountain has depleted LIL concentrations, a positive slope from Rb to 
K on OIB normalized spider diagrams, and is remarkably similar to EMORB. 
If verified by isotopic analyses, this cinder cone may represent the first 
example of MORB mantle in the source of alkali basalts in the central Great 
Basin. 

10:00 - 10:30 COFFEE BREAK, LOBBY, BIGELOW PHYSICS BUILDING 
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10:30 -10:45 CRITICAL EVENTS IN THE HISTORY (AND FUTURE) OF TH 
AMERICAN SOUTHWEST 

Owen Davis (Universitv of Arizona, Tucson, Arizona 

The geological record is typified by brief transitions from one 
environmental mode to the next. The end of the Cretaceous, and the 
beginning of the Holocene are examples. These and other events in the 
history of the Southwest provide a scale against which we can measure the 
environmental stability of the last century. Pollen analysis is a technique that 
can be applied to many kinds of sediments over a variety of time-scales. The 
transformation of desert vegetation 750 Ka, as recorded in the sediments of 
Great Salt Lake, is associated with the intensification of glaciations and 
pluvials, and the beginning of the Rancholabrean Land Mammal Age. 
Although the amplitude of this event is great, it was spread over 2 glacial
interglacial cycles (over 200,000 yr.). More recent changes have been of lower 
magnitude, but have been comparatively abrupt. Over the last 10,000 years, 
the transformation of native vegetation that accompanied Historic 
colonization is as large as the Pleistocene - Holocene transition in many 
pollen records from the arid West. 

10:45 -11:00 ALLUVIAL FAN DEPOSITS OF THE SPRING 
MOUNTAINS, NV: SEDIMENTOLOGY & CLIMATIC 
IMPLICATIONS 

Norm R. Catto (Memorial University of Newfoundland, St. John's, NF, 
Canada) 

Quaternary alluvial fan successions along the flanks of the Spring 
Mountains represent a variety of depositional environments which differ 
substantially from those prevalent today. In the lower and mid-piedmont of 
Kyle Canyon, and in Lee Canyon, longitudinal bar, linguoid bar, and channel 
thalweg deposits are interbedded with bank collapse, slurry flow, high-density 
debris flow, and viscous grain flow diamictons. These sedimentary 
successions indicate an environment dominated by semi-permanent or 
perennial streams marked by high-discharge episodes. Vertically aligned 
clasts associated with abrupt and eros1onal contacts suggest frost reworking of 
exposed surfaces. The upper piedmont of Kyle Canyon contains alluvial fan 
deposits dominated by viscous grain flow gravels and diamictons, debris flow 
diamictons, hyperconcentrated flow gravels, and units with sedimentary 
structures and clast fabrics similar to those of modem periglacial fan deposits. 
Fan deposits on the western flanks of the Spring Mountains indicate debris 
flow-dominated environments with lesser but persis tent fluvial activity, and 
lack frost features. Although direct numerical dating of the fan successions is 
not yet possible, it is suggested that the deposits are associated with the 
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formation of nivation hollows and other periglacial features on the eastern 
flanks of the Spring Motmtains during the late Quaternary. 

11:00- 11:15 ·uMNOLOGIC AND CLIMATIC HISTORY OFPLUVIA L 
COAL LAKE, NEVADA 

Anthony D. Feig and Frederick W. Bachhuber (University of Nevada Las 
Vegas, Las Vegas, Nevada) 

Pluvial Coal Lake was located in Coal Valley, Nevada, which is situated 
between 37° and 38° N latitude, an important paleoclimatic transition in late 
Pleistocene time, south of which pluvial lakes did not exist in the Basin and 
Range Province. A lake environment in this transition zone would have 
been very sensitive to rapid climate change, leaving high-resolution 
sedimentologic and paleontologic records of hydrologic and climatic fluxes 
associated with the onset and termination of the last glacial maximum. We 
sampled up to 6 m of lacustrine section in each of four sites in Coal Vallev. 
We have documented sedimentologic and biostratigraphic evidence of the 
development of an initial saline lake phase, expressed by the occurrence of 
kno•m saline diatom species. We have also identified the subsequent and 
relatively rapid development of a freshwater lake phase, expressed by the 
occurrences of known freshwater varieties of ostracodes, bivalves, and 
gastropods. At present, radiocarbon dating results are pending, but it is 
reasonable to infer that this freshwater phase developed at the onset of the 
last glacial maximum and was persistent through deglaciation. Within the 
freshwater phase we have identified meter-scale intervals containing a high 
degree of variability in the number of fossil valves. We interpret this 
variability to indicate biologic responses to climate-driven changes in the net 
hydrologic balance of Coal Lake. Based on an assumed average sedimentation 
rate of 10 em I 500 years, these changes in hydrologic balance occurred on a 
scale of decades to centuries. 

11:15- 11:30 •LA TE WISCONSIN PALEOVEGETATION OF SHEEP 
MOUNTAIN, NEVADA 

Dawn M. Arnold, F. W. Bachhubcr (University of Nevada, las Vegas, Las 
Vegas, NV), and W. Geoffrey Spaulding (Dames & Moore, Las Vegas, I'N) 

A late Quaternary-age packrat midden is currently being analyzed for 
reconstruction of paleovegetation. The .midden, located at the southern end 
of Sheep Motmtain, Clark County, Nevada, is sheltered within a limestone 
cave at the head of a xeric, northeast- facing slope at an elevation of 975 m. 
Four midden assemblages from the Sheep Mountain site were sampled. 
Extralocal plant fragments of juniper were radiocarbon dated for each of the 
four midden assemblages. The samples range in age from 12,540 yr B.P. to 
11,730 yr B.P., establishing a late Wisconsin deglacial time frame. Preliminary 
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data indicate a saltbush-juniper community for the oldest sample. The next 
youngest sample, at 12,240 yr B.P., suggests a change to a sagebrush-juniper 
dominanted community. Data on the second youngest assemblage, dated at 
12,170 yr B.P., are not yet available. Preliminary observations on the youngest 
sample show a dramatic change in the vegetation with the appearance of 
abundant amounts of cacti and yucca macrofossils. While juniper does 
remain the dominant plant in all four assemblages, the understory shows 
significant change over the thousand-year period. Work is continuing on 
detailing paleovegetation change with the hope of being able to reconstruct 
paleoclimatic conditions for the 1,000 year deglacial interval. 

11:30-1:45 

SESSIONll 

ANNUAL ACADEMY AWARDS LUNCHEON AND 
BUSINESS MEETING, GREAT HALL, THOMAS BEAM 
ENGINEERING BUILDING 

ROOM:202, LIFE SCIENCES BUILDING 

Chairperson: Fred Bachhuber 

1:45-2:00 THE PARABOLIC-SHIELD-DOME DUNE CONTINUUM 

Norm R. Catto (Memorial University of Newfoundland, St. John's, NF, 
Canada) 

Eolian deposition under semi-arid, sub-humid, and coastal 
environments results in the construction of a continuum of dune forms. 
Well-defined parabolic dunes with elongate arms and distinct slip faces grade 
laterally to shield dunes with short or no arms and weakly defined multiple 
slip surfaces. Similar gradations can be observed vertically in successions 
marked by prolonged dunal accumulation under changing climates. The 
third members of the continuum are dome dunes, marked by ovate to sub
circular geometry and lacking slip faces. Development of each dune type is 
conditioned by sediment supply and susceptibility to erosion and sediment 
adhesion, wind velocity and gustiness, and variations in wind direction. In 
tropical and temperate coastal situations, variable wind conditions favor the 
production of dome dunes along the shoreline, with transitions to shield and 
parabolic dunes inland. ln contrast, in sub-humid areas (such as interior 
Alberta and Saskatchewan) and semi-arid areas (such as the western Colorado 
Plateau), sediment supply and mobility are the most critical factors, and the 
dome dunes represent the most distal members of the sequences. lntemal 
structures of parabolic, shield, and dome dunes at Colorado Plateau sites are 
comparable to those developed in interior sub-humid and coastal sites. The 
presence of similar structures in eolian sequences of the Aztec and Navajo 
Formations indicates that the parabolic-shield-dome dune continuum also 
formed a constituent of these Jurassic assemblages. 
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2;00- 2:15 ILLEGALLY DUMPED MATERIALS AND THEIR 
TRANSPORT IN A LAS VEGAS WASH 

Eric, Rapp, James Deacon, and Wanda Taylor (University of Nevad~ Las Vegas, 
Nevada) 

During times of flooding in Las Vegas, much of the water is diverted 
through the Valley's wash basins toward Lake Mead, the primary source of 
drinking water for Clark County. The purpose of this study was to (1) 
document the amount of previously dumped materials in a wash area located 
at the base of Frenchman Mountain, (2) document any newly dumped items, 
and (3) measure water depths, stream velocities, and water infiltration rates 
in this selected wash area to determine the effects of illegally dumped solid 
and liquid pollutants. Dumped materials were categorized into one of six 
divisions; household wastes, yard wastes, concrete, appliances, tires, and 
other. After studying this wash from June 16, 1995 to August 7, 1995, it was 
determined that (1) illegal dumping in the area had been extensive (over 50 
distinctly different piles), (2) newly dumped materials is an ongoing problem 
(14 new piles recorded during the research period), and (3) depending on the 
cross sectional area, volume, and velocity these streams can, and do transport 
materials deposited in or near them down stream toward Lake Mead. 

2:15-3:00 THE QUA TERNARY: PRESENT AND FUTURE, OUR FINEST 
HOUR 

Frederick W. Bachhuber (University of Nevada, Las Vegas, Las Vegas, Nevada) 

In 1989, I attended the Canadian Quaternary Association (CANQUA) 
meeting in Edmonton, Alberta. Nat Rutter, the keynote speaker, summarized 
the status of Quaternary studies and ended his talk by saying "this is our finest 
hour." This Churchillian proclamation impressed me, and with the benefit of 
a few years past, I believe he was absolutely correct. Over the last decade, our 
knowledge of the Quaternary has increased geometrically, and with the 
introduction of new techniques and methodologies we now speak of 
chronologie resolution of not millennium but decades. Our e.nhanced 
understanding of Quaternary events and processes is now playing an 
increasingly important role as our technological global environment faces one 
ecological problem after another. By virture of the geologic record, we've been 
there, and can now offer important insights as the wDrld struggles with its 
problems. 

The remaining time of this 41st meeting of the Arizona/Nevada 
Academy of Science, Geology Section will be devoted to a mini-symposium 
on the Quaternary. The focus will be on where we are now as a discipline, 
and the special contributions that are being made by non-traditional 
Quaternary scientists. The mini-symposium panel will consist of Bachhuber 
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(UNLV, moderator), Owen Davis (U. Arizona, palynologist), Wanda Taylor 
(UNLV, structural geologist), and Gene Smith (UNLV, volcanologist). 

3:00 -3:30 COFFEE BREAK, LOBBY, BIGELOW PHYSICS BUILDING 

42 



 
  

HYDROLOGY SECTION 

SESSION I 

ROOM: 302, UFE SCIENCE BUILDING 

Chairperson: Malchus B. Baker Jr. 

8:00-8:20 SNOWPACK-RUNOFF RELATIONSHIPS FOR A SMALL 
FORESTED WATERSHED IN EASTERN ARIZONA 

Gerald I. Gottfried and Malchus B. Baker, Jr. (USDA Forest Service, Rocky 
Mountain Forest and Range Experiment Station, Flagstaff, AZ), Peter F. 
Ffolliott (University of Arizona, Tucson, AZ), and Gerald K. Colmer (USDA 
Forest Service, Apache-Sitgreaves National Forests, Springerville, AZ (ret.) 

Major rivers in the western United States commonly originate in high 
elevation forested watersheds that receive much of their annual precipitation 
as snow. The USDA Natural Resources Conservation Service (NRCS) 
maintains snow monitoring stations to evaluate snowpack conditions and 
provide indices to plan for and manage dO\-\'IlStream flows. An 
understanding of peak snowpack water equivalent-winter runoff 
relationships on the smaller watersheds is important to the efforts on larger 
drainages. Runoff data from a small gaged mixed conifer forested watershed 
and snowpack data from the NRCS Hannagan Meadow snow monitoring 
station are used to evaluate the applicability of the NRCS data to forecast 
snowmelt runoff quantities, durations, and efficiencies. 

8:20-8:40 COMPARISON OFDISSOLVEDCHEMICAL 
CONCENTRATIONS IN ARIZONA SNOWPACKS AND 
SMOWMELT STREAMFLOW 

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

Concentrations of dissolved chemicals in Arizona's snowpac.ks were 
lower than those reported in snowmelt streamflow from forested watersheds, 
although the significant differences observed were inconsistent and likely 
inconsequential. Comparisons of the concentrations of dissolved chemical 
constituents in the snowpacks and the snowmelt streamflow with established 
water quality criteria indicate that levels·of·acceptability for aquatic life, 
irrigation, and public water supplies are not exceeded. Levels of acceptability 
have not been prescribed or listed for all of the constituents considered, 
however. Further study is necessary, and has been initiated, to link relative 
concentrations of the dissolved chemical constituents in snowpacks to the 
chemistry of the subsequent snowmelt streamflow. 
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8:40-9:00 THE MECHANISMS UNDERLYING SUBLIMATION 

Charles C. Avery, Leland R. Dexter, William G. Delinger, and David Simeral 
(Northern Arizona University, Flagstaff, AZ ) 

The sublimation of snow, by which snow as a solid is transformed into 
water vapor, may be an important pathway in the water balances of high 
altitude sites. Our previous work, as well as the work of others, has shown 
sublimation to be consequential under specific conditions. 

Determining how various mechanisms interact to effect sublimation is 
the focus of our current research work. We have constructed a miniature 
·wind tunnel to both permit the control of windspeed and radiant energy and 
to allow the continuous data logging of sublimation rates. In January 1997 we 
began a series of twenty-four 2-hour runs with this "sublimimeter" which 
uses a simple mass balance approach to determine sublimation. 

This presentation will review the previous published literature 
concerning the topic as well as present the results of our recent efforts. 

9:00-9:20 BASEFLOW TRENDS IN THE UPPER VERDE RIVER 
RELATIVE TO FISH HABIT AT REQUIREMENTS 

Daniel G. Neary and John N. Rinne (USDA Forest Service, Flagstaff, Arizona) 

Although much attention has been given to the effects of stormflows 
on native fish in Arizona's rivers, the minimum baseflows are the most 
critical for fish survival. Concerns have been raised about potentially 
negative effects of drought, consumptive water use, and water diversion in 
the upper Verde River on native fish populations. Significantly reduced 
baseflows could put fish populations at risk. At the USGS Paulden gage near 
the beginning of perennial flow on the Verde River, mean monthly 
minimums range from 0.425 to 0.651 m31sec(15to23fPisec). The trend in 
minimum mean daily flows over the past 3 decades is towards increasing 
minimum flows. At the Clarkdale gaging station above Cottonwood, AZ, 
mean minimums vary from 1.755 to 2.123 m3 I sec (62 to 75 fP I sec). As at 
Paulden, the trend in minimum mean daily flows in the Verde River since 
1965 is towards increasing minimum flows of about the same magnitude as at 
Paulden. At the present time, these increases in baseflows on the upper 
Verde River appear to indicate that adequate flows will be available in the 
near future to sustain the Verde's fish population. 
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9:20-9:40 *REFINEMENT OF AQUATIC MACROHABIT AT 
DEFINITION IN THE UPPER VERDE RIVER, ARIZONA 

Pam Sponholtz and John N. Rinne. (USDA Forest Service, Flagstaff, Arizona) 

Preliminary definition of aquatic macrohabitats in the upper Verde 
Rive have been offered by Rinne and Stefferud (1996; Hydrology and Water 
Resources in Arizona and the Southwest, Vol. 26). Physical characteristics 
such as velocity, width, depth and gradient of major aquatic habitat types 
have been defined based on minimal data only. More detailed (i.e. increased 
data points) physical characterization of these same "qualitatively-defined" 
habitats has been accomplished at five standard sampling sites on the upper 
Verde River. In addition to previous data, substrate composition and 
streambank vegetation have been added as descriptors. Summary data and 
statistical analyses (ANOV A) of data for the 5 major aquatic macrohabitat 
types suggests that physical descriptors did vary significantly among sites and 
between the major habitat types. In conclusion, qualitatively-defined habitats 
being used on the Verde River to define fish habitat associations are valid 
with most refinement being needed in the pool macrohabitat type. 

9:40-10:00 HYDROLOGIC REGIMES IN CHAPARRAL ON THE 
BATTLE FLAT WATERSHED 

Malchus B. Baker, Jr. (USDA Forest Service, Flagstaff), Leonard F. DeBano 
(University of Arizona,Tucson,AZ), and Peter F. Ffolliott (University of 
Arizona, Tucson, AZ) 

The hydrologic regimes of watersheds with chaparral vegetation cover 
in north-central Arizona are characterized in terms of monthly 
measurements of precipitation and runoff. Within and among yearly 
variation from mean conditions are described. Winter precipitation is the 
most important contributor to the streamflow regimes on these basins and 
geologic differences between watersheds account for much of the variation in 
flow. 

10:00 - 10:30 

10:30 - 10:50 

COFFEE BREAK, LOBBY, BIGELOW PHYSICS BUILDING 

CHARACTERIZATION OF VEGETATION ON FOSSIL 
CREEK 

Alvin Medina and Jim Steed (USDA Forest Service, Flagstaff, Arizona) 

No Abstract. 

10:50- 11:10 GEOCHEMICAL EVOLUTION OF A TRAVERTINE 
DEPOSITING SPRING IN CENTRAL ARIZONA 
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John Malusa (Northern Arizona University, Flagstaff, Arizona), and Steven 
Overby (Rocky Mt. Forest and Range Experiment Station, Flagstaff, Arizona) 

Fossil Creek, in Central Arizona, is the site for our geochemical study 
of travertine deposition from carbonate rich water. Fossil Creek in fed year 
round with 43 cfs emanating from Fossil Springs. These waters are diverted 
just below the springs to a power plant seven kilometers downstream. Spring 
of 1996, we sampled 15 locations from Fossil Springs to the power plant with 
full flows in the channel during maintenance at the power plant. Later 
sampling was also done through this same section at 0.2 cfs that seeps past the 
diversion dam. This study was designed to observe the geochemical 
evolution of the spring water with respect to major chemical constituents, 
including on-site dissolved C~, and if precipitation of calcium carbonate 
occurs from colloidal flocculates or directly from dissolved phase ions. Our 
analysis indicate that in the seven kilometer stretch below Fossil Springs, 
11,923 kg/ day of calcium carbonate is precipitated from the 43 ds of spring 
water, with rapid C02 degassing, and precipitation occurring directly from 
dissolved phase constituents (<0.45 mm), with no colloidal intermediary 
phase. Contrasted with full base flows, seepage flows produced 46 kg/ day of 
calcium carbonate. 

11:10- 11:30 TIME-TREND RESPONSE FUNCTIONS Of THE 
EFFECTS Of FIRE ON SELECTED CHEMICAL 
CONSTITUENTS IN WATER FLOW 

Leonard F. DeBano (University of Arizon~ Tucson, Arizona), Malchus B. 
Baker, Jr. (USDA Forest Service, Flagstaff, Arizona), and Peter F. Ffolliott 
(University of Arizona) 

One approach to assessing the effects of fire on chemical constituents of 
water flow, or other hydrologic or natural resources, is the use time-trend 
response functions. Postfire changes are viewed as flows of damages or 
benefits through time in this approach. Time-trend response functions can be 
developed to represent either postfire changes in a resource in relation to 
time since a fire of a specified (known) severity, or postfire changes in a 
particular resource in relation to time for a range of fire severities, that is, a 
set of functions such as that defined above. Development, interpretation, and 
application of time-trend response functions to assess the effects of a range of 
fire severities on selected chemical constituents in water flow from burned 
ponderosa pine forests are presented in this paper. 
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11:30-1:40 

SESSION II 

ANNUAL ACADEMY AWARDS LUNCHEON AND 
BUSINESS MEETING, GREAT HALL, THOMAS BEAM 
ENGINEERING BUILDING 

ROOM: 302, LIFE SCIENCES BUILDING 

Chairperson: Malcus B. Baker Jr. 

1:45-2:05 BIODEGRADABILITY OFBTEXHYDROCARBON 
CONTAMINANTS UNDER NATURAL FIELD 
CONDillONS 

Aregai Teele (Northern Arizona University, Flagstaff, Arizona), and Peter 
Kitanidis and Martin Reinhard (Stanford University, Stanford, California) 

Conventional methods of restoring gasoline contaminated aquifers 
usually involve either pump-and-treat, or in-situ biostirnulation of aerobic 
bacteria by injecting adequate oxygen and nutrients into the contaminated 
zone. However, such methods are expensive, and cumbersome in the first 
two cases, and limiting due to oxygen's law solubility in water in the last case. 
Furthermore, the reliability of these methods is suspect. As a result, an 
anaerobic biorernediation approach is used as an alternative in this study. 
The applicability of this approach to a real petroleum products contaminated 
field site is evaluated with the help of a particular contaminant movement 
and degradation model, BIOPLUME ll. The result is a comprehensive 
characterization of the behavior and natural biodegradability of the particular 
hydrocarbon contaminants and the different biochemical factors affecting 
their biodegradation. 

2:05-2:25 AN ECOLOGICAL ECONOMIC FRAMEWORK FOR 
ANALYSIS OF RIPARIAN RESTORATION PROJECTS 

Alvin L. Medina, Gary B. Snider (RMF&R Experiment Station, Flagstaff, 
Arizona), and P.J. Daugherty (Northern Arizona University, Flagstaff, 
Arizona) 

Like many Southwestern streams, the Verde River in west-central 
Arizona has been the focus of various forms of riparian restoration projects. 
Most restoration projects are aimed at mitigating livestock grazing effects on 
the aquatic fauna. The most common approach is to fence the riparian zone. 
Range managers are left with few options when it comes to mitigation, 
especially where threatened or endangered species are concerned. Many 
sections of riparian areas in Arizona and New Mexico have been fenced to 
exclude livestock and many others are scheduled to be fenced. However, no 
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one has taken a holistic/ system approach to evaluating the ecological and 
economic consequences of implementing these projects which often have 
narrow, single-species objectives. A framework is proposed for conducting a 
comprehensive analysis. The approach identifies variables, rationales, and 
questions which should be addressed in an ecosystem approach to 
riparian/ stream restoration analysis and decisionmaking. 

2:25- 2:45 SENSITIVITY OF AN ARIZONA WATERSHED TO 
RESERVOIR DENSITY 

Don W. Young, (Arizona Office of the Attorney General, Phoenix, AZ) 

Reservoir density is the ratio between cumulative capacity (af) and area 
of the contributing watershed (acs). It is a measure of the potential for 
impoundments in a system to retain water with respect to the watershed"s 
ability to produce water. During the modeling phase of a watershed project it 
was noted that there was a relationship between reservoir density and 
watershed production. 

Four properties of the watershed are presented: (1) the area receiving 
rainfall; (2) the area receiving rainfall that drains to impoundments; (3) the 
percentage of the area being rained upon that drains to reservoirs; and (4) the 
ratio of the cumulative reservoir volume to the area receiving rainfall. For 
each of the four simulated storm sequences, two runs are performed on the 
waterhsed: one that assumes there are no impoundments in the system, and 
another that treats all impoundments as empty. 

The results show that Run 1 retained more than 10% of the watershed 
production than did the other three simulations; reservoir density for Run 1 
was almost twice that of the other runs. Although not conclusive due to the 
small area involved, results indicate, impoundment density may prove to be 
significant in situations that involve high densities over larger areas. The 
model should be tested further to determine the ''break-point density' at 
which cumulative impact of small impoundments would have significant 
impact on watershed production. 

2:45-3:05 WILL THE SPRINGS OF THE GRAND CANYON DRY 
UP?- TRACKING GROUNDWATER GEOCHEMICALL Y 

David K. Kreamer (University of Nevada, Las Vegas, Nevada), Jim Fizgerald 
(USDA Forest Service) 

In the eastern Grand Canyon, the South Rim aquifer is undergoing 
increasing stress. Diminishment of hydraulic pressure in the aquifer is 
possible due to pumping wells, and projected water usage with proposed 
industrial and municipal land development. Leachate from local municipal 
landfills, and treated sewage effluent can infltrate and may percolate to the 
aquifer, changing its quality. These effects may, in tum, impact the springs of 
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the canyon fed by the South Rim aquifer. A groundwater dating and 
geochemical study was undertaken to help determine groundwater travel 
times and directions. Springs associated with high-angle normal faults were 
generally found to have ca+2, Mg+2, HC~- waters and higher discharge 

rates. The 3H concentrations were <2 TR, and 234u;238u activity ratios were 
>3 AR, which suggests long groundwater residence times. Springs located on 
canyon mesas typically were eal2, Mgl2, sol2 waters with low discharge 
rates. This second group of springs had tritium ratios between 1 and 6 TR, 
and 234u;238u activity ratios between 1 and 2 AR, perhaps indicating a 
shorter travel time. Based on tritium concentrations, the occurrence of 
dedolomitization, and the resultant uranium isotope fractionation in 
groundwater, the minimum residence time of water discharging from the 
South Rim acquifer is indicated to be >40 years. This further implies that the 
aquifer would not be replenished quickly if depleted or contaminated. 

3:05-3:30 

3:30 -3:50 

3:50-4:10 

COFFEE BREAK, LOBBY, BIGELOW PHYSICS BUILDING 

OPEN 

HYDROLOGY AND WATER RESOURCES: A 
CHANGING EMPHASIS 

Peter F. Ffolliott, Leonard F. DeBano, Lori A. Strazdas, (University of Arizona, 
Tucson, Arizona), Malchus B. Baker, Jr., and Gerald J. Gottfried (USDA Forest 
Service, Rocky Mountain Forest and Range Experiment Station, Flagstaff, 
Arizona) 

This 41st Annual Meeting of the Arizona-Nevada Academy of Science 
is also the 25th annual meeting of the Hydrology Section. The initial meeing 
of the Hydrology Section was held on the campus of Arizona State University 
in April22, 1971. Papers on a range of diverse topics have been presented at 
this meeting since its inception. The topics of these papers reflects a charging 
emphasis over the past 25 years. The nature of this changing emphasis is 
reported upon in this paper through a review of the topics presented at past 
meetings. 

4:10 - 5:00 BUSINESS MEETING 
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SCIENCE EDUCATION SECTION 

SESSION I 

ROOM: 304,PHYSICS BUILDING 

Chairperson: Kathleen D. Lauckner 

8:00. 8:15 GATHERING MARINE DATA IN A DESERT 
ENVIRONMENT! 

Don M. Curry and Stephanie Gallardo ( Silverado High School, Las 
Vegas NV) 

Silverado High School Global Laboratory students use 
telecommunications and video conferencing to create a Marine Data 
Network (MADNET) linking Las Vegas to schools in Maine, 
Massachusetts, North Carolina, Florida, Texas and Hawaii for the study 
of ocean phenomena and marine biology. Data regarding weather and 
climate, chemical analyses and physical ocean factors are exchanged, as 
well as beach specimens from the Atlantic, Gulf and Pacific. A student 
exchange program has been initiated resulting in Las Vegas students 
visiting other network schools. Marine Science has become a reality 
for landlocked students! 

8:20-8:35 WEATHER DATA IN TELECOMMUNICATIONS 

Don Curry, Richard Wood and Damian Taafe-McMenamy (Silverado 
High School, Las Vegas, Nevada) 

With the use of WACNet or Weather and Climate Network, 
and other various telecommunication sites, Global Lab students are 
able to collect weather and climate data from around the US and other 
countries. The students do this for the purpose of compiling and 
researching trans-global climate patterns. GL students then use this 
data to inform and transmit via the Internet to other schools within 
the United States. This program in incorporates grade levels ranging 
from second to twelfth. 

Additionally, data is collected on volcanic activities, earthquakes, 
and other natural disasters to determine the effects on weather, both 
locally and globally. 
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8:40. 8:55 SCHOOL-COMMUNITY PARTNERSHIPS FOR 
SCIENCE EDUCATION 

Don Curry, Marleau Gurell, and Jaala LeMert (Silverado High School, 
Las Vegas, Nevada) 

School-community partnerships enhance science education by 
creating real life, problem solving situations for high school students. 
Silverado High School has developed partnerships 'A-ith the 
Environmental Protection Agency's Office of Radiation and Indoor Air 
and currently manages a Radon Assessment project for approximately 
thirty schools world......Jde. In addition, students are conducting an 
investigation of indoor air quality at ten sites in ten states. 
Telecommunication and video conferencing play a vital role in 
contributing to the success of both of these projects. 

9:00-9:15 IS THERE A GARBAGE PROBLEM IN CLARK 
COUNTY? 

Don Curry, Kim Lou and Jennifer Monaco(Silverado High School) 

If Oark County's population doubles from approximately 
1,000,000 to more than 2,000,000 before 2005, as predicted, pressures 
mount to identify suitable alternatives for disposing of garbage. Do we 
send it to the hog farm? Will landfills meet Lh~ u~d? Is a "master 
plan" needed for our county's individuals, businesses, and casinos? 
This project explores viable options of handling such amounts of solid 
waste. 

9-.20. 9:35 A MODEL FOR SCIENCE EDUCATION IN 
SECONDARYSCHOOLS 

Don M. Curry (Silverado High School, Las Vegas, Nevada) 

The Global Lab Environmental Studies course employs an 
integrated and inter-disciplinary curriculum coupled ......Jth a 
telecommunications component to link students, teachers and 
scientists around the world. The content focuses upon environmental 
problems ......Jth emphasis on the social, cultural, economic and political 
factors which influence a community's approach. to scienti.fically 
assessing environmental quality. The laboratory activities are designed 
to improve students' investigative, writing and language skills, as well 
as, increase their understanding of local and global environmental 
issues and toencourage collaborative efforts for examining both local 
and global environmental concerns. 
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10:00 ·10:30 COFFEE BREAK, LOBBY, BIGEOW PHYSICS BUILDING 

11:30 · 1:45 ANNUAL ACADEMY AWARDS LUNCHEON AND 
BUSINESS MEETING, GREAT HALL, THOMAS BEAM 
ENGINEERING BUILDING 
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Bill Doerge ................................................................ Director of the Junior Academy 

SECDON CHAIRS 

Rob Bowker ........................................................................................................... Biology 
Kathleen Robins ............................................................................................ Chemistry 
Jim DeVoss ................................................................................................ Conservation 
Andrew C. Comrie and Anthony Brazel... ............................................... Geography 
FredBachhuber .................................................................................................... Geology 
Malcus Baker and Peter Ffolliott ................................................................. Hydrology 
Kathleen Lauckner ......................................................................... Science Education 
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COMMITfEEROSTER 

BUD ELLIS SCHOLARSHIP 

Richard Holm, Chair 

MEMBERSHIP 

Peggy Pollak 

R. M. HARRIS AWARD 

Donald Pinkava 

OUTSTANDING SCIENCE TEACHER 

Roberta Williams, Chair 

GRANTS. IN-AID 
GRADUATE 

Ron Dom 

BUDGET 

Karen Conzelman 

BEST STUDENT PAPER 

Paul Morgan, Chair 
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NOMINATING 

Stuart Marsh, Chair 
R. Roy Johnson 
Tony Brazel 

NECROLOGY 

Peggy Pollak 
Sandra Brazel 

PUBLIOTY 

Charles Douglas 

PROGRAM 

Charles Douglas, Chair 
Kathleen Robins 
Kathleen Lauckner 
Gordon Johnson 
Bud Ellis 

GRANT5-IN-AID 
HIGHSCHOOL 

Ken Bean, Chair 
Catherine Wilcoxson 
Dan Macisaac 

BUD ELLIS OUTSTANDING 
SERVCE AWARD 

Gordon Johnson 
Sandra Brazel 
Bud Ellis 



  

REPORT OF THE PRESIDENT 

The report of the President was not available at the time of this printing. 

REPORT OF THE PERMANENT SECRETARY 

The office of the Permanent Secretary is now located in Room 2258 of 
the Physical Science Building on the Campus of Northern Arizona 
University. Most records have now or will soon be housed at this location. 
Correspondence to the Permanent Secretary should be addressed to Gordon 
Johnson, Box 6010. The telephone nwnber is 520-523-2680 and the E-mail 
address is "gordon.johnson@nau.edu." Please let me know if I can be of 
assistance during the coming year. 

The Treasurer, Karen Conzelman, Newsletter Editor, Steve Williams; 
and Recording Secretary and Proceedings Editor; Bud Ellis are located at 
Glendale Community College. These individuals direct many of the 
importa.nt activities of the Academy and provide the necessary 
communication and financial services for our membership. Mailings of the 
newsletter and award notices are made from Glendale Community College. 
In addition the proceedings of the annual meeting are compiled and printed 
at Glendale Community College. 

The membership secretary, Peggy Pollak, has offices at Northern 
Arizona University in the Department of Biological Sciences. The Journal is 
compiled and edited by Don Pinkava at Arizona State University. The 
services provided by Peggy and Don are especially important to the academy 
and we need to support their efforts in whatever ways we can whenever the 
opportunity arises. 

While the Jr. Academy will not meet with us in Las Vegas this year 
they will hold their meeting at Glendale Community College at a later date. 
Bill Doerge, director of the Junior Academy, continues to increase the 
participation of the high school students in the activities of the Junior 
Academy. 

The Academy continues to encourage participation in Science through 
Graduate Grants-in-aid, High School Grants-in-aid, The Bud Ellis 
Scholarship, Outstanding Science Teacher Awards at the Elementary, Middle, 
Jr. High and Secretary levels, and support for regional Science Fairs. Ron 
Dorn chaired the Graduate Grants-in-aid; Gordon Johnson, The High School 
Grants-in-aid; Richard Holm, The Bud Ellis Scholarship; and Roberta 
Williams, the Outstanding Science Teacher Awards. 
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If you are interested in helping with Academy Activities or have 
suggestions about ongoing activities or new projects for the Academy please 
contact one of the officers. 

Gordon Johnson 
Permanent Secretary 

ARIZONA-NEVADA ACADEMY OF SCIENCE 
Minutes of the Annual Meeting · 1996 

1. The Annual Meeting was called to order by President Stuart Marsh at 
12:30 pm. 

2. President Marsh extended a welcome to all present and a special 
welcome to the members of the Junior Academy. 

3. President Marsh recognized the following individuals and, on behalf 
of the Academy, thanked them for their efforts and the significant 
contributions they have made to the Academy. 

Gordon Johnson, Past President and new Permanent Secretary 

Don Galen for his significant contributions in developing the Junior 
Academy 

Bill Duerge for agreeing to serve as the new Director of the Junior 
Academy 

Eleanor Davey for her past efforts as Chairperson of the Scholarship 
Committee 

Richard Holm for agreeing to serve as the new Chairperson of the 
Scholarship Committee 

Ron Dom for his service as Chairerson of the Graduate-Grants-in-Aid 
committee. 

President Marsh extended his and the Academy's appreciation to the 
following organizations for their contributions to the annual meeting: 

Department of Hydrology 
Remote Sensing Center 
Arid Lands 

4. Roy Johnson moved (2nd Roberta Wiliams) acceptance of the 
minutes of the previous annual meeting as printed in the Proceedings Issue 
of the Journal. Motion passed. 
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5. Committee Reports. President Marsh directed the attention of the 
membership to the reports of the Past-President, Grants-in-Aid Committee, 
Permanent Secretary, Membership Secretary and Directors as printed in the 
Proceedings. Roy Johnson moved (2nd Don Young) aceptance of these 
reports. Motion passed. 

6. Revision of the By-Laws. President Marsh asked for comments, 
additions and corrections to the proposed Revised By-Laws which had been 
mailed to all members one month prior to the date of the annual meeting. 
No comments, additions or corrections were voiced. Roy Johnson moved 
(2nd Gordon Johnson) acceptance of the Revised By-Laws. Motion passed. 

7. Roberta Williams, Chairperson of the Outstanding Science Teacher 
Committee, presented Outstanding Teacher Awards to the following teachers: 

High School - John Bannister 
Middle School - Larry Lanstaff 
Elementary School - Kathleen Shaffer 

8. President Marsh directed the attention of the membership to the 
reports of the Scholarship Committee, High School Grants-in-Aid Committee 
and the Graduate Grants-in-Aid Committee which were printed in the 
Proceedings. Bud Ellis moved (2nd Don Young) acceptance of these reports as 
printed. Motion passed. 

9. Gordon Johnson submitted the following additions to the 
Nominating Committee Report as printed in the Proceedings: 

Don Young- Director, Central Arizona 
Norman Thomas - Director, Northern Arizona 
Andrew Comerie - Director, Southern Arizona 
Chuck Douglas - Director, Nevada 

Gordon Johnson moved (2nd R. Roy Johnson) acceptance of the 
ammended Nominating Committee Report and the slate of officers be elected 
by acclimation. Motion passed. 

57 



  

10. Roy Johnson presented the Report of the Fellows committee and 
moved (2nd Stu Marsh) that Norman Thomas and Stuart Marsh be raised to 
the grade of Fellow of the Academy. Motion passed. 

11. Gordon Johnson presented the 1996 Bud Ellis Outstanding Service 
A ward to Sandra Brazel. 

12. President Marsh turned to meeting over to President-elect Paul 
Morgan who discussed the need for interdisciplinary communication and the 
role that the Academy could play in that area. 

Bud Ellis, Recording Secretary 

REPORT OF THE NOMINATING COMMITTEE 

The Nominating Committee submitted the following slate of 
candidates for 1997-1998: 

President- Elect Don Young, Office of the Attorney General 
Phoenix, Arizona 

Recording Secretary Betsy Cooper, Department of Biology 
Glendale Community College 

Membership Secretary Peggy Pollak, Department of Biology, 
Northern Arizona University 

Treasurer Karen Conzelman, Department of Biology, 
Glendale Community College 

Director, 
Southern Arizona R. Roy Johnson 

Director, 
Northern Arizona Kissa Nishikawa 

Director, 
Nevada Kathleen Robins 

Stuart Marsh, Chair 
R. Roy Johnson 
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REPORT OF THE MEMBERSHIP SECRETARY 

As of march 26, 1997, there are 393 members on the membership roles. 
One hundred fifty eight of these members have not yet paid their 1997 dues. 

Peggy Pollak 
Membership Secretary 

REPORT OF THE SCHOLARSHIP COMMITTEE 

The 1997 Bud Ellis Scholarship of the Arizona Nevada Academy of 
Science is awarded to Andrea Huang Kurtz from Durango High School, Las 
Vegas, NV. The first alternate is Jared Petty, Moon Valley High School, 
Glendale, AZ and the second alternate is Nevida Jean Jack of South Mountain 
High School, Phoenix, AZ. The Committee received 3 1 completed 
applications and 4 incomplete applications in this year's competition. All of 
the students demonstrated high quality performance and strong aptitude for 
science. Selecting the winner from the top group of applicants was a real 
challenge for the Comittee. 

Richard Holm 
Chairperson 

REPORT OF THE NECROLOGY COMMIITEE 

It is with profound regret we announce the death of two of our fellow 
Academy members. 

Dr. Melvin G. Marcus, a longtime member and Fellow of the Academy, 
passed away on March 2, 1997 while on a field trip with students in Silverton, 
Colorado. Dr. Marcus had been a supporter of the Academy since 1974 when 
he joined the Faculty at Arizona State University as a Professor of Geography. 
While at ASU he served as Director of the Center for Environmental Studies 
and then as Chair, Department of Geography . He was also a Councillor and 
Vice-President of The American Geographical Society and was posthumously 
awarded the Cullum Geographical Medal for his contributions to the Society 
and the discipline of Geography. Dr. Marcus also served a term as President 
of the Association of American Geographers and will be posthumously 
awarded the lifetime service award of the Association at the 1997 Annual 
Meeting. 

Dr. George T. Renner m one of the early Geographers and a long time 
member of the Academy passed away on February 15, 1996. Dr. Renner came 
to Arizona State University in 1951 as a member of the Geography-Geology 
Unit of the Physical Sciences Department. When the Department of 
Geography was established in 1957, Dr, Renner served as the first Chairman of 
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that Department. Dr. Renner retired in 1970 and spent the following years 
traveling extensively. His ashes were spread in the Superstition Mountains. 

Peggy Pollak, Chairperson 
Sandra Brazel 

REPORT OF THE HIGH SCHOOL GRANTS-IN-AID COMMITTEE 

Four High School Grants-inAid of $100.00 each were awarded to the 
following students: (1) Angelica Guzman and Arlene Gloriani of Silverado 
High School, Las Vegas, Nevada sponsored by their teacher Don Curry; (2) 
Frank Jones, (3) Crystal Gilham, (4) Aaron Moffett. The last three students are 
at the Carl Hayden Center for Agribusiness, Equine Science, and Natural 
Resources in Phoenix, AZ. The teacher sponsor at the Carl Hayden Center is 
Christy Mecey-Smith. 

Gordon Johnson, Chairperson 
Ken Bean 
Catherine Wilcoxson 
Dan Macisaac 

REPORT OF THE GRADUATE GRANTS-IN-AID COMMITTEE 

The two Graduate-Grants-in-Aid of $250.00 each were awarded to 
Liming Song in the Department of Chemistry at the University of Nevada, 
Las Vegas and to Arle Hile of the Department of Biology at Northern Arizona 
University, Flagstaff, AZ. Liming's project is "Development of a 
Sulfonamide-based Collection System for Tropospheric Active Chlorine" and 
Aria's project is the "Multiple-stimulus serial reversal in social and nonsocial 
corvid species: a test of a socially-relevant cognitive trait". 

Ron Dorn, Chairperson 

REPORT OF THE SOUTHERN ARIZONA DIRECTORS 

Activities for Tucson and vicinity included assisting with the Southern 
Arizona Science and Engineering Fair and with selection a nominating slate 
for the 1997-1998 officers. The Board awarded $200.00 to be presented to the 
outstanding Science Department at the Science and Engineering Fair held at 
the University of Arizona .on March 18, 1997. Fair Director, Jack Johnson, has 
asked that at least one member of the Board be involved in judging and 
presentation of the award. Senior Director Johnson assisted in nominating a 
slate of officers for 1997-1998. 
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REPORT OF THE OUTSTANDING SCIENCE TEACHER AWARD 
COMMITTEE 

The Outstanding Science Teacher Awards for 1997 have been awarded 
to the following individuals: 

High School - Jeffrey Thomas Hengesbach of Mountain Pointe High 
School, Phoenix, AZ 

Middle School - Craig Weeks, Passeo Verde Elementary School, Peoria, 
AZ 

Elementary School - Sandy Moore, Huachuca Mountain Elementary 
School, Sierra Vista, AZ 

Roberta Williams, Chair 

REPORT OF THE BUD ELLIS OUTSTANDING SERVICE AWARD 
COMMITI'EE 

The Outstanding Service Award for 1997 goes to Eleanor Davey. Up 
until the time of her recent retirement, Eleanor was very active in the 
Academy. One of the early members of the Academy, Eleanor served for a 
number of years as the Counselor (now termed Director) from Central 
Arizona. She has served on a number of committees and for many years had 
the difficult task of serving as Chairperson of the Scholarship Committee. 

Sandra Brazel, Chair 
Bud Ellis 
Gordon Johnson 
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Endowment Fund 

REPORT OF THE TREASURER 
1996 

December 31, 1994 Balance 
Interest Deposits 
December 31, 1995 Balance 

Endowment Fund - CD 
Opening Balance (1/12/95) 
Interest Deposits 
December 31, 1995 'Balance 

General Fund 
December 31, 1994 Balance 
Transferred to ASU Account 
Deposits 
Expenses 
December 31, 1995 Balance 

ASU General Fund 
December 31, 1994 Balance 
Deposits 
Expenses 
December 31, 1995 Balance 

TOTAL ASSETS 

General Fund Details 

Deposits 

$6745.00 

$595.00 
$470.00 

$1126.00 

$35.00 

Membership dues 

Journal: 
Subscriptions 
Sale of Back Issues 
R<eprints/Page Charges 
Printing 
Typing 
Postage 

Newsletter: 
Printing 
Postage 
Advertising 
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$7,622.20 
+185.65 

S7,807.85 

$10,426.76 
+469.57 

$10,896.33 

$5,499.08 
-4,500.00 

+11,758.50 
-6,946.74 
$5,810.84 

$451.58 
+4,500.00 
-4,006.06 

$945.52 

$25,460.54 

Expenses 

$2423.25 
$357.00 
$235.20 

$543.27 
$571.59 



  

Scholarships: 
Scholarships $1100.00 

$145.00 Donations 
Committee Expenses/ Postage $52.27 

Grants-in-Aid, High School: 
Grants 5380.00 
Announcement Printing $18.63 

Grants-in-Aid, Graduate $1740.00 

Annual Meeting: 
$1652.50 Registration Fees 

Proceedings, Printing $711.40 
Coffee Breaks $213.63 
Saturday Luncheon $1013.59 
Awards 

Outstanding Service $50.00 
Outstanding Teacher $150.00 
Plaques $68.51 
Best Student Papers $100.00 

Supplies $48.15 

Junior Academy: 
$360.00 Registration Fees 
$300.00 Donation 

Trophies $286.37 
Printing and Postage $171.25 

$135.00 Voluntary Contributions 
$195.00 Endowment Fund Contributions 

AZ Corporation Commission $10.00 
NAAS Dues $74.05 
Supplies $126.99 
Postage I Office $468.82 
Announcement Printing $17.08 
Bank fees $21.75 

$11,758.50 TOTALS $10,952.80 
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