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ABBREVIATED SCHEDULE AND ACTIVITY LOCATIONS 

Frida\', April J 7 

7:00-8:30 

Saturday, April1 8 

Dinner Meeting of the Governing Board and Section Chairs, 
Holiday Inn, Cro~n Plaza 

All activities on Saturday, April 18 will take place on the campus of Glendale 
Community College. Glendale. AZ) 

7:00-8:00 

8:00- 10:00 

10:00 - 10:30 

10:30- 11 :30 

Jl:30 -1:45 

1:45 -3:00 

3:00-3:30 

3:30- 5:15 

4:30 

Registration in Life Science (LS) building 

Paper Sessions (See Section Schedules) 

Coffee Break in Life Science (LS) building 

Paper Sessions (See Section Schedules) 

Annual Academy Awards Luncheon and Business Meeting. 
Cafeteria. Student Cnion 

Paper Sessions (See Section Schedules) 

Coffee Break in Life Science (LS) building 

Paper Sessions (See Section Schedules) 

Junior Academy Awards SC 142 

A map of the Glendale Community College Campus is located at the end ofthe 
Proceedings 
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SUMMARY OF SECTION MEETINGS 

Section Session Time Building/Room 

Biology Session I 8:00 LS 136 
Session D 1:45 LS 136 

Chemistry Session I 9:30 sc 128 

Conservation Session I 8:00 sc 133 

Geography/Geology Session I 9:00 sc 129 

Hydrology Session I 8:00 sc 132 
Session D 1:45 sc 132 

Junior Academy 2:00 HTA 1.2,3,4 

Poster Session Session I 9:00 LS 153 

• Indicates a paper to be considered for the Best Student Paper Award. 
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SESSION I: 

ROOM: 

Chairperson: 

8:00-8:15 

BIOLOGY SECTION 

8:00A.M. 

LS 136 

Dr. Robert Bowker 

*THE GENETIC DIVERSITY OF THE LARGEST 
BACTERIUM 

Silke Treutner. Joseph Busch, Peggy Pollak, W. Linn Montgomery, Paul Keirn 
(Northern Arizona University, Flagstaff, Arizona) 

The largest known prokaryote Epulopiscium fishelsoni and related organisms 
occupy the intestinal tracts of surgeonfishes (Acanthuridae) in the Red Sea, Indo-West 
Pacific and the Hawaiian Archipelago. The nature of the symbiosis between host and 
these gut symbionts is unclear, but their life cycle seems to be related to host feeding 
aciti\'ities. With sizes up to 600 mm these organisms add a new dimension to the bacterial 
world: separation of eukaryotes and prokaryotes on the basis of size of an organism is no 
longer possible. and new questions arise about the evolution oflarge cells in prokaryotes. 
To analyze the genetic diversity of Epulopiscium from different locations we isolated 50 
to 70 individuals from methanol fixed gut contents of fish. We isolated, amplified (PCR) 
and sequenced the 16S rRNA region of the genome, which is highly conserved among 
bacteria. Previous analyses have shown that Epulopiscium is closely related to 
Clostridium. Automated fluorescent DNA-sequencing of the 16S rRNA gene made it 
possible to develop an expanded phylogeny for epulos and demonstrated that epulos from 
Red Sea fishes are closely related to epulos from Australian reef fishes. It also suggests 
that there may be genetic differentiation between epulo morphs. 

8:15-8:30 * ONTOGENY OF NEUROHORMONAL CARDIAC 
REGULATION 

S. L. Chapman and C. L. Reiber (University of Nevada Las Vegas, Las Vegas, Nevada) 

Adult crayfish are known to have a neurogenic heart. The heart is regulated 
extrinsically. via the cardiac ganglion and neurohormones, and cannot beat without this 
iMervation. It is thought that the initial heartbeat of the embryonic crayfish are 
myogenic and that the heart starts to beat before complete iMervation. Several 
neurohormones, including proctolin, serotonin, GABA, and octopamine, were infused 
into the pericardia! sinus of crayfish embryos and larvae to elucidate the timing for the 
transition from a myogenic to neurogenic heart. The neurohormonal cardiac regulation 
of early embryos is quite different from that of late embryos and adults. The reactions 
elicited from each of the cardioactive drugs changes throughout embryonic development. 
An adult-like response is not attained from all four cardioactive drugs until late larval 
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stages. This data suggests that cardiac regulation is not mature until late larval stages are 
reached. 

8:30-8:45 *THE EFFECT OF HERBIVORY ON THUJONE LEVEL IN 
SAL VIA OFFICINALIS 

Stefanie Galgon and Peggy Pollak (Northern Arizona University, Flagstaff, Arizona) 

This research investigates whether thujone plays a role in discouraging herbivory. 
Thujone is a monoterpene ketone, and a member of the thujane class ofmonoterpenes, 
found in higher plants such as Thuja occidentalis and Salvia officina/is. There is 
considerable attention focused on monoterpenes and their role as toxins or deterrents to 
herbivores. For a compound to be considered a herbivore deterrent, a number of 
questions must be addressed, and one is: does the compound increase in quantity 
following herbivory? We investigated whether mechanical wounding increases thujone 
levels in Salvia officina/is. Using capillary gas chromatography (CGC), we initially tested 
whether leaves, shoots, or roots contained the highest thujone to tissue ratio, and found it 
to be highest in leaves. We then wounded the leaves of one plant of each of 5 pairs of 
plants (each pair the result of cuttings from the same parent plant); the other plant in each 
pair was left alone as a control. Thujone quantities were tested using CGC, and analyses 
of these results will be presented at the meeting. 

8:45-9:00 *RECREATIONAL DISTURBANCE AND A DESERT 
STREAM FISH COMMUNITY 

Mark Sappington and James Deacon (University of Nevada, Las Vegas, Nevada) 

Research was conducted in the North Fork of the Virgin River within Zion 
National Park. Utah, to investigate the effects of chronic recreational disturbance on 
natiYe fish communities. Fish were sampled both in river areas with high levels of 
r·ecreational disturbance and in river areas with low levels of recreational disturbance 
during the summer of 1997. Community diversity was significantly lower in areas with 
high levels of recreational disturbance throughout the summer. Diversity decreased over 
the summer in both low and high disturbance areas, but was always significantly lower in 
high disturbance areas. High recreational disturbance areas had a significantly higher 
proportion of Virgin spinedace (Cyprinidae) and a significantly lower proportion of 
desert sucker (Catostomidae) than did low recreational disturbance areas. A major flash 
flood event at the end of the summer effectively "reset" the system, redistributing fish 
species equally between low and high recreational disturbance areas and increasing 
diversity in both areas. 
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9:00-9:15 * GENE FLOW IN CORAL REEF FISHES WITH PELAGIC 
LARVAE 

JeremY McLean. Silke Treutner, Joe Busch, Peggy Pollak, W. Linn Montgomery, Paul 
Keirn (Northern Arizona University. Flagstaff, AZ 86011-5640) 

Fishes from the family Acanthuridae inhabit coral reefs worldwide, although 
mature fish do not travers open-ocean barriers where reefs are discontinuous. 
Surgeonfish disperse by means of pelagic larvae via ocean currents. We wanted to see 
how much actual gene flow occurs among populations isolated by distance and reef age. 
We sampled surgeonfishes from Red Sea, Japan and the Hawaiian Islands differing in age 
and distance from each other. We generated AFI .P markers to assess genetic diversity. 
Results were then compared between populations in order to gain preliminary 
inforn1ation about the diversity, distribution, and ecology of the fish . Initial results 
indicate that gene flow is extensive among the Hawaiian Islands. 

9:15-9:30 *COMPARISONS OF GUT CHARACTERISTICS IN TWO 
SPECIES OF HERBIVOROUS DAMSELFISHES 
(STEGASTES) 

Ann Cle\'eland (Northern Arizona University, Flagstaff, Arizona) 

I examined feeding physiology and ecology of two territorial herbivorous 
damselfishes commonly found among the coral reefs of San Bias, Republic of Panama. 
measured gut length. gut retention time. and total and nutrient-specific assimilation 
efficiencies and made interspecific comparison between the dusky darnselfish Stegas1es 
dorsprmicans and the threespot damsel fishS. planifrons. Relative gut length, based both 
on standard length (RGL) and body mass (Zihler Index, Zl), is significantly lower in the 
dusky damselfish than in the threespot damselfish. Despite striking differences in RGL 
and ZI ho\\'ever. the gut retention time for both fishes is the same. Additionally, only 
protein assimilation efficiency (and thus total assimilation efficiency) varies between 
species: significantly more protein is assimilated by the threespot damsel fish than the 
dusky damselfish .. 

These results have several important implications. First, as both species feed on 
essentially the same algal diet, the greater assimilation efficiency of the threespot 
damselfish may translate into faster growth rates and greater reproductive capacity. 
Second. it has long been held that relative gut length ratios of herbivorous fishes fall 
between 2 and 20, with most herbivorous darnselfishes in the range of 5. The 
significantly lower relative gut length of the dusky darnselfish, unquestionably an 
herbivore, challenges classifications based on relative gut length ratios. Third, gut 
morphologies are often used in phylogenetic analyses. These two darnselfish species are 
closely related congeners yet their gut morphologies vary significantly. This questions 
the use of such characters in phylogenetic analyses. 
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9:30-9:45 SYSTEMATICS OF THE MOUNTAIN TREE FROG IN 
ARIZONA AND MEXICO: HOW MANY SPECIES ARE 
THERE? 

Erik Gergus (Arizona State University, Tempe, Arizona) 

Mountain tree frogs comprise three allopatric entities which are distributed 
throughout montane regions of central Arizona, the Huachuca Mountains of southeastern 
Arizona, and montane regions of Mexico. A single species is currently recognized. Hyla 
eximia. It remains controversial whether the Mogollon Rim populations represent a 
diagnosable species (H. wrightorum) from those in Mexico (H. eximia), and the 
taxonomic status of Huachuca Mountain populations is unknown. To address these 
problems. advertisement calls were recorded in the field and specimens collected for 
analysis of allozyme and mtDNA variation. Results of the call variation analysis indicate 
no significant divergence in mate recognition systems among populations in Arizona and 
northern Mexico. However, cryptic species may be present in southern Mexico where 
significant advertisement call variation occurs. Allozyme analysis suggests strong 
population subdivision between populations in Arizona and Mexico, and mtDNA 
sequencing is still in progress. Field surveys for Huachuca Mountain tree frogs indicates 
a spotty distribution and relatively small population sizes. Conservation of these frogs is 
discussed in light of the taxonomic and distributional analyses. 

9:45 -10:00 URBAN LIZARDS OF PHOENIX MOUNTAIN PRESERVES 

Brian K. SulliYan and Matthew Flowers (Arizona State University West, Phoenix, 
Arizona) 

Phoenix Mountain Preserves of northcentral Maricopa County were surveyed for 
presence or absence of large (snout-vent length> I 00 mm) lizards. Sauromalus obesus 
was the only taxon found in all preserves surveyed; Sceloporus magister was found in 
North Mountain and Squaw Peak preserves, but not Lookout or Shadow Mountain 
preserYes. Density estimates were possible only for S. obesus; too few individuals of S 
magister were located for estimation of population sizes. In the three preserves for which 
adequate data were available (Lookout, Shadow and Squaw), density of S. obesus ranged 
from 2.3 to 7.6 adults per hectare. By comparison, density of S. obesus at the South 
Mountains. a preserve to the south of the mountain preserve sites, was 62.3 individuals 
per hectare. Densities of S. obesus from the three preserve sites were within the range for 
populations in southern California, the only area other than the South Mountains for 
which comparable data were available. 

10:00- 10:30 COFFEE BREAK 
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10:30-10:45 *NUTRIENT DYNAMICS IN RELATION TO WATERSHED 
GEOMORPHOLOGY IN A DESERT STREAM 
ECOSYSTEM 

Bryan J. Harner and J.B. Jones (Dept. of Biological Sciences, University of Nevada Las 
Vegas, Las Vegas, Nevada) 

We studied large scale nutrient dynamics in a Mojave Desert stream to understand 
how watershed geomorphology affects nutrient inputs and instrearn primary productivity. 
The study was conducted along a 25 km length of Meadow Valley Wash, and included 
perennial and ephemeral sections located in constrained or unconstrained regions of the 
valley floor. Longitudinal nutrient chemistry reflected catchment geomorphology. In 
locations where the valley floor narrowed and upwelling occurred, nitrate and phosphorus 
levels were highest. Downstream from these upwelling zones nutrient levels were 
dramaticaiJy lower. To investigate the consequences of larger scale nutrient patterns on 
algal productivity. we used nutrient diffusing substrates. Agar filled substrates (amended 
with N, P. or Nand P) were placed in sites with varying nitrogen to phosphorus ratios. In 
the two lowest N:P sites, algal growth was stimulated by nitrogen amendment, whereas 
the high N:P site lacked nutrient limitation. Algal growth in Meadow Valley Wash is 
primarily nitrogen limited; nitrogen, in tum, is coupled to larger scale catchment 
geomorphology. 

10:45- 11:00 LIFE HISTORY TRADE-OFFS IMPOSED BY GROWTH IN 
ELEVATED C01. 

Tra\'iS E. Huxman (University of Nevada, Las Vegas, NV 89154-4004) 

Plant reproductive biology has been ignored within the climate change research 
community. even though, it has the potential to influence a large number of ecosystem 
processes. Changes in reproductive patterns are essential to understand in order to 
predict climate change impacts on terrestrial vegetation. Focusing on changes in trade
off schedules between allocation to growth, maintenance and reproduction may be the 
key to predicting reproductive patterns among different plant functional types. While 
both decreases and increases in reproductive biomass have been reported in the literature, 
few studies have adequately determined reproductive effort. Measuring the cost of 
reproduction on the vegetative characteristics of the flowering plant allows for 
interpretation of the impacts of elevated C02 on whole plant performance and impacts on 
populations. The subsequent consequences of these changes in cost on fecundity in 
plants exposed to elevated C0 2 are even more pronounced when interactions among other 
climate change scenarios (such as heating and drying) are considered. The life history 
strategy of terrestrial plants may be important in predicting patterns of change, but more 
important may be the relationship between life history schedules and environmental cues 
that invoke state changes in plants (cue reproduction). It appears that growth exposed to 
increasing levels of atmospheric C02 decreases the ability of the plant to maintain the 
relationship between developmental cues (timing leaf senescence) and environmental 
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(such as photoperiod) cues, resulting in altered patterns of allocation to growth and 
reproduction. 

11:00- 11:15 ACYL CARRIER PROTEIN IN CHAETOCEROS 
MUELLER/0 

Karen M. McGinnis and Milton R. Sonunerfeld. (Arizona State University, Tempe, AZ) 

Lipids from microalgae have multiple potential uses, including conunercial 
aquaculture feedstocks, medications, and as precursors to liquid fuels. To fully exploit the 
lipid production potential of these organisms, it is necessary to better understand the 
biosynthesis of lipids and the regulation of lipid production in these cells. The diatom 
Chaetoceros muelleri, previously characterized to grow very rapidly and produce a large 
amount of neutral lipid in laboratory culture, is an ideal organism for study of lipid 
biosynthesis. Acyl carrier protein (ACP) is an important coenzyme in the lipid 
biosynthesis pathway and is a useful marker to study the molecular biology of lipid 
biosynthesis in plants. Molecular biological techniques will be used to locate, isolate, 
and sequence the ACP gene and to genetically transform Chaetoceros muelleri6 cells to 
induce overexpression of ACP. Using gas chromatography/masS'Spectroscopy, the lipid 
content of transformed and untransformed cells will be compared. Western Blot analysis 
and electron microscopy will be used to determine location and number of isoforms of 
ACP present in the cell. 

11:15- 11 :30 FACTORS INFLUENCING THE DISTRIBUTION OF THE 
FRESHWATER PHAEOPHYTE PLEUROCLADIA 
LACUSTRIS 

DeVon Ekenstam and M. R. Sonunerfeld (Arizona State University, Tempe AZ) 

The brown alga Pleurocladia lacustris has been collected from freshwater in 
l'\orth America exclusively on the Green River in northeastern Utah from Flaming Gorge 
ReserYoir to the Yampa River in northwestern Colorado. Pleurocladia is abundant near 
Flaming Gorge Dam and decreases in abundance with distance downstream. The 
appearance of Pleurocladia in this area appears to be recent with no indications of it's 
presence prior to the construction and operation of Flaming Gorge Dam in 1962. 
Significant changes in the physical and chemical envirorunent of the Green River 
following the construction and operation of Flaming Gorge Dam appear to be major 
factors contributing to the presence of Pleurocladia in this region. These factors include: 
regulated flow that has dramatically reduced extremes in high and low flow; a reduction 
in the amount of suspended sediments transported by the river; an increase in light 
penetration; a decrease in overall water temperature; and stability of chemical conditions. 
including specific conductance, total hardness, alkalinity, and nutrient concentrations. 
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11:30- 1:45 

SESSION II 

ROOM: 

Chairperson: 

1:45-2:00 

ANNUAL ACADEMY A WARDS LUNCHEON AND 
BUSINESS MEETING, CAFETERIA, STUDENT UNION 

1:45 

LS 136 

Dr. Robert Bowker 

ROOT HYDRAULIC CONDUCTIVITY OF LARREA 
TRIDENTATA AND HELIANTHUS ANNUUS UNDER 
ELEVATED ATMOSPHERIC C02 

Kim A. Huxrnan and Da'>l.'Il S. Neuman (University ofNevada, Las Vegas, Nevada) 

We investigated the effect of elevated atmospheric C02 on the root hydraulic 
conductiYity (Lp) of a desert perennial. Larrea tridentata, and a desert annual, Helianthus 
annuus. Plants were grown in a glasshouse under ambient (350 J.LL L"1

) and elevated 
(700 J.1 L L"1

) C02. The Lp through intact root systems was measured under pressure 
induced water flow in a pressure chamber. Leaf gas exchange and water potentials (I.J'1ear) 
were also determined. Elevated C02 induced a 2-fold decrease in root Lp to H. annuus 
but no change in root Lp occurred in L. tridentata. Stomatal conductance (gs) and 
transpiration (E) decreased while photosynthetic rate (Anct) and I.J'1caf increased in L. 
rridentata. In H. annuus. g5 and E and Anct did not change. There were no changes in 
biomass for either species under elevated C02. We are currently investigating the 
possible mechanisms for the large decrease in root Lp that we observed in H. annuus. 
The ele\·ated C02 induced alteration of root Lp in H. annuus could be due to (1) changes 
in root structure which could alter the radial conductivity of water and/or (2) changes in 
the number and/or diameter of the xylem conduits which could alter axial water flow. 

2:00-2:15 EFFECT OF pH AND METALS ON SELECTED 
STREAM ALGAE 

Jeffrev M. Rousch and Milton R. Sommerfeld (Arizona State University, Tempe, 
Arizona) 

Algal species distribution has been previously correlated with low pH and metal 
concentrations in several streams in Arizona that are contaminated by acid mine drainage. 
Our goal was to engage in a laboratory investigation to determine if pH and metal 
concentrations were individually or collectively influencing algal distribution. 
Laboratory experiments were performed using two species of a filamentous green alga 
( Ulothrix) frequently common in streams receiving acid mine drainage. The test algae 
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were exposed in acute toxicity tests to buffered growth media at various controlled pH 
levels and combinations of known metal (Mn and Ni) concentrations. The growth of 
both species was affected by elevated Mn concentrations and was unaffected at pH levels 
typically associated with contaminated streams. The results support the concept that 
metal concentrations may be more influential than pH in determining algal distribution in 
streams influenced by acid-mine drainage. We have also identified a buffer that is very 
useful for algal toxicity tests. The buffer is resistant to daily pH drift, allows formulation 
of a wide pH range and enables vigorous growth of the algal species tested. 

2:15-2:30 RESPONSE OF RJVERJNE ECOSYSTEMS TO 
WASTEWATER INPUTS 

Rov J. Marler. Duncan T. Patten (Arizona State University) 

Three river systems in Arizona (Salt-Verde-Gila Rivers, Santa Cruz River, and 
Agua Fria River) were studied to determine the interaction of wastewater input with the 
riverine ecosystem. The riverine ecosystem components addressed on the Salt River 
complex included: water chemistry, hyporheic invertebrate and diatom communities, 
riparian vegetation, and the associated terrestrial invertebrate and avian communities 
utilizing the riparian vegetation. Only riparian vegetation was studied on the Santa Cruz 
and Agua Fria rivers. Water chemistry was significantly different between the effluent 
and control sites on the Salt River complex in regards to ammonium, nitrate, nitrite, SRP. 
DOC. and chloride. The riparian vegetation showed a positive response to the elevated 
nutrient concentrations in wastewater with increased growth rates, cover and density. and 
there was an increase in piscivorous bird abundance near the effluent release site. 
Diatoms and hyporheic invertebrates showed a decrease in species richness. Terrestrial 
inYertebrates showed a change in community structure, with the control reach having 
more species with aquatic life stages and the effluent reach having more homopterids 
(aphids). 

2:30-2:45 SEXUAL DIMORPHISM AND BREEDING SYNCHRONY 
IN A SEA OF CORTEZ MUD SHRJMP. 

Deborah Sitarek. Joshua Armstrong, Jennifer Learned, Steven Vuturo, Susan Duffy, 
Sherri Helton, Rebecca Beresic, Jamie Moser, Teri Fisher, Mark Sturtevant, Stephen 
Shuster (Northern Arizona University, Flagstaff, Arizona) 

We collected 262 Callianassa sp. mud shrimp at Estero Morua near Puerto 
Penasco. Sonora. Mexico. Each individual was identified by sex, dominant chela and 
reproductive condition. Eight morphological characters were also measured for each 
animal including dactyl length, propodus length, propodus width, carpus length, carpus 
width, ischium length, carapace length, and carapace width. To determine the 
relationship between body size and fecundity, we removed egg masses from ovigerous 
females using a 5% bleach solution and counted all eggs. We found no significant bias in 

I I 



  

population sex ratio (135 males: 127 females) and no difference in dominant chela within 
sex. However. ovigerous females showed right chela dominance while gravid females 
showed left chela dominance (X2 = 11.3, P=.01). When standardized against carapace 
width. carapace length, propodus length and carpus length were disproportionately larger 
in males compared to females. The relationship between fecundity and female body size 
(carapace width) was significant and positive (r=.622, N=65, P<O.Ol). Embryos of all 
ovigerous females (N=65) were in the same developmental condition. Thus, considerable 
synchrony in the timing of reproduction may exist in this mud shrimp population. 

2:45-3:00 SEX-LINKED INHERITANCE OF A CUTICULAR 
PIGMENTATION MARKER IN THE MARINE ISOPOD, 
PARACERCEJS SCULPT A HOLMES (CRUSTACEA: 
ISOPODA: SPHAEROMA TIDAE) 

Stephen M. Shuster and Lisa Levy (Northern Arizona University, Flagstaff, Arizona) 

Cuticular pigmentation is highly variable Paracerceis sculpta, a Gulf of 
California isopod. Individuals bearing a distinctive cutiular pattern we call Str (Stripe). 
exhibit a longitudinal band of dark pigmentation on the proximal portion of each dorsal 
body segment and appear "striped'' when viewed from above. In field samples collected 
over a 1 0-year period. over 90% of all individuals scored as Str (N=56) were females 
(G=~ 1.3. P<O.OO 1. N=9.598). In three laboratory-reared generations. Str females crossed 
to unmarked males produced families with 1: 1 sex ratios, 98% Str daughters (N=46) and 
no Sir sons (N=56). Sons from these families never produced Srr daughters. The sex
limited expression of this cuticular marker in three consecutive generations indicates that 
sex determination in P. sculpta involves female heterogamety (WZ=females; ZZ=males). 
and that Srr is \\'-linked. Our results are consistent with other studies documenting 
female heterogamety in sphaeromatid isopods and suggest that chromosomal sex 
determination in this family may be common. 

3:00-3:30 

3:30-3:45 

COFFEE BREAK 

THE EFFECTS OF DECREASING SALINITY ON THE 
BEHAVIOR OF FOUR CRAB SPECIES 

Jutta DiNenna, lain McGaw & Carl Reiber (University ofNevada, Las Vegas) 

Classically, behavioral responses of crabs in low salinity have been studied using 
choice chamber experiments or quantifying locomotor activity and modification of 
endogenous rhythms. This study examines a number of new behaviors to salinity 
variation. We chose four species of crabs with varying tolerances to low salinity. The 
blue crab Ca/linectes sapidus, and the green shore crab, Carcinus maenas, are efficient 
osmoregulators. the Dungeness crab. Cancer magister, is classed as a weak regulator and 
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the spider crab Libinia emarginata is an osmoconformer. Crabs were exposed separately 
to salinities of 100%, 75%, 50% and 25% seawater . Locomotor activity, antenna 
retraction. flicking and cleaning, mouthpart movement and cleaning and telson extension 
were quantified for 1 minute at set intervals over a 3 hour period. In general there was an 
increase in these parameters with decreasing salinity, although these patterns were 
somewhat obscured in Libinia emarginata in the lower salinities. The results also 
suggest a decline in each of these behaviors with decreasing osmoregulatory ability of the 
crab. The possible causes of these behaviours are discussed in relation to the physiology 
and ecology of each species. 

3:45-4:00 EMBRYONIC DEVELOPMENT OF THE CRAYFISH 
(PROCAMBARUS CLAK/1): QUANTITATIVE STAGING 
AND CHARACTERIZATION OF CARDIAC 
DEVELOPMENT 

D. J. Ruesch and C. L. Reiber (University ofNevada Las Vegas, Las Vegas, Nevada) 

Crayfish exhibit a direct pattern of embryonic development, whereby a short 
embryonic period is followed by hatching and the larva are patterned morphologically 
after adults. This pattern of development has not been extensively investigated in terms 
of: de,·eloping a staging scheme, cardiac development or cardiac innervation. 
Oe\'elopmental studies of other decepods have used staging systems based on particular 
de,·elopmental e\'ents to define embryonic development. Unlike warm-blooded animals 
where time can be used as an indicator of developmental stage, invertebrate development 
is temperature dependent. Water Po~ may also induce asynchronous development. Once 
a de,·elopmental staging scheme is established. it can then be applied to other animals 
raised under different temperatures and P02. In this study, histological and physiological 
techniques were used to establish the staging scheme. Animals maintained under 
normoxic conditions one at constant temperature of (25°C) hatched on day 21. The 
control group v .. ·as then compared to animals maintained under hypoxic conditions (50% 
0~ saturation. 25°C) and hatching occurs on day I 9. Early hatching appear to be the 
result of a truncation of development rather than compression. 

4:00-4:15 CARDIOVASCULAR AND RESPIRATORY RESPONSES 
OF BLUE CRABS DURING FEEDING AND DIGESTION 

lain McGaw and Carl Reiber (UNL V, Las Vegas, Nevada) 

The passage of a prepared fish meal ( 15% BaS04) was followed through the gut 
system of blue crabs, Cal/inectes sapidus (Crustacea:Decapoda), by x-raying crabs at set 
intervals. Food started to move out of the stomach into the gut, within 1-2 hr. The 
stomach was completely emptied between 8-9 hr and the gut was emptied at 18 hr. 
Oxygen uptake was monitored using a flow through respirometer. There was a three fold 
increase in oxygen uptake. immediately upon feeding, and it remained elevated for over 
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24 hr. Heart rate and haemolymph flow through each arterial system of C. sapidus, was 
measured using a pulsed-Doppler flowmeter, allowing calculation of stroke volume and 
cardiac output. Heart rate and cardiac output increased during feeding and remained 
elevated for up to 12 hr after feeding, whilst stroke volwne of the heart was unchanged. 
There was differential haemolymph flow, with the majority being directed to the chelae 
and mouthparts via the sternal artery, with a smaller increase in flow rates through the 
anterolateral arteries which supply the stomach and digestive gland. Haemolymph flow 
through the anterior and posterior aortae and hepatic arteries was more variable. These 
changes in physiology are discussed in relation to the time course of food passage 
through the gut system. 

4:15-4:30 CARDIAC RESPONSES IN GRASS SHRIMP 
(PALAEMONETES PUG/0) TO HYPOXIC CONDITIONS 

C.L. Reiber and S.L. Chapman. (University ofNevada, Las Vegas) 

The cardiovascular responses to hypoxic exposure has been well documented in 
larger crustaceans that rely predominantly on convective process for oxygen uptake. In 
\'ery small crustaceans cardiac parameters may play a less significant role. We examined 
the cardio\'ascular responses of the grass shrimp (a hypoxic tolerant crustacean) toward 
hypoxic exposure. A videomicroscopic technique along with cardiac dimensional 
analysis was used to monitor cardiac functions (heart rate, stroke volume and cardiac 
output) during exposure to hypoxic conditions (Po2 ' s = 150, 100, 70, 40 and 15 mm Hg). 
Shrimp did not exhibit a response to hypoxic exposure consistent with the better studied 
crustaceans (crayfish. lobsters and crabs). Heart rate did not change significantly until 
the Po~ fell below 40 mm Hg. Stroke volume declined as the Po2 was decreased to 70 
mm Hg. it then remained unchanged. Cardiac output was not maintained and declined 
with Po2. Grass shrimp are hypoxic tolerant yet exhibit a response atypical of other 
crustacean in\'estigated in their inability to maintain cardiac output during hypoxic 
exposure. 

4:30-4:45 ASSESSMENT OF THE EFFECTS OF NEUROHORMONES 
ON HEART PERFORMANCE IN GRASS SHRIMP 
(PALAEMONNETES PUG/0) 

Chad Newell, Anu Sharma and C.L. Reiber. (University ofNevada, Las Vegas) 

Limited work has focused on heart performance in the grass shrimp. The 
neurogenic heart of a decapod is regulated by cardioexcitatory axons, cardioinhibitory 
axons. and a neuroendocrine organ (pericardia! organ). Neurohormones secreted into the 
pericardia! sinus include: 1) the excitatory hormones serotonin, proctolin, and 
octoparnine, and 2) the inhibitory hormone garnrna-aminobutyric acid (GABA). Utilizing 
microtechniques we will observe the effects of injection of serotonin and GABA at 
various hormone/saline concentrations (I o·5 M, 10'7 M, 10-9 M, and 10' 11 M) on heart rate 
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(HR). stroke volume (SV), and cardiac output (Q.). Strong excitatory responses, 
including an increased HR, decreased SV, and increased Q. , occur with the high 
concentrated injectate. A high concentration of GABA should elicit a strong decreases in 
both HR and Q. and an increase in SV. Lesser responses should be found at lower 
concentrations for both neurohormones. 

4:45-5:00 THE POTENTIAL FOR REDUCED GENE FLOW IN THE 
POLYCHAETE, OPHIODROMUS PUGETTENSIS? 

Steven Vuturo, Stephen Shuster, (Northern Arizona University) 

The marine polychaete, Ophiodromus pugettensis, is thought to disperse along the 
Pacific Coast ofNorth America via planktonic larvae. However, adults of this species 
aggregate and presumably breed within the ambulacral grooves of coastal sea stars 
(Echinodermata: Asteroidea). To determine if this behavior contributes to reduced gene 
flow within and among populations, we are investigating the allozyme variation in four 
Pacific populations, Washington, two southern California locations and in the Gulf of 
California. We compare heterozygosities and rates of gene flow using Wright' s F
statistics for allozyme variation at four variable loci (HEX, PGM, POI, MDH). The 
implications of our results with respect to the population structure and potential for 
speciation in this and in other coastal marine organisms with planktonic dispersal are 
discussed. 

5:00-5:15 HANT A VIRUS IN RODENT POPULATIONS IN CENTRAL 
ARIZONA 

Nathan Zorich and Ken Abbott (Yavapai College, Prescott, Arizona) 

Rodent populations were monitored at three sampling sites in a mixed Juniper
Pinyon-Chaparral community at 1.667 m. north of Prescott. Arizona. Rodents were 
sampled by live trapping on webs at monthly intervals for 35 months from January 1995 
to November 1997 to determine rodent densities and their effect on hantavirus prevalence 
and infection. During this period the species most frequently antibody positive was 
Peromyscus boylii (Brush mouse) followed by Peromyscus truei (Pinyon mouse). Even 
though male/female trapping ratios were not significantly different. 84.5% ofhantavirus 
seropositi\'e Peromyscus boylii were males. Peak Peromyscus densities of 1995/1996 
(mean= 77.9 mice/month) plummeted 83% to low 1996/1997 population densities (mean 
= 23.3 mice/month). Population fluctuations and hantavirus prevalence were directly 
related to Peromyscus boylii densities and mast production I failures of Chaparral plants. 
Peromyscus densities have been low since September 1996, but recurring seropositive 
mice indicate that hantavirus is persistent even at minimal population levels. 
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SESSION 1: 

ROOM: 

Chairperson: 

9:30-9:45 

CHEMISTRY SECTION 

9:30 

sc 128 

Dr. Elizabeth Larson 

THE ROLE OF HEAT SHOCK PROTEIN 27 AS A 
MOLECULAR CHAPERONE FOR ALPHA-GLUCOSIDASE 

Marne Ven·an. Trissa Miller and Stephen W. Carper (University ofNevada-Las Vegas, 
Las Vegas. NV) 

We have shown that expression of heat shock protein 27 (hsp27) can protect 
human breast cancer cell lines from a lethal heat shock. To investigate the possible 
mechanism for their protection. we have measured the ability ofhsp27 to protect the 
enzymatic activity of alpha-glucosidase from thermal denaturation. Hsp27 can provide 
some protection to alpha-glucosidase in a dose dependent manner. Heat shock protein 
70 (hsp70) can also provide some protection in a dose dependent manner. However. the 
hsp 70 protection is dependent on the presence of A TP. Molecular chaperone activity is 
confined to heat shock proteins, since other proteins (aldolase and alpha-crystallin) failed 
to protect enzymatic activity. From these results, we conclude that cells contain energy 
dependent and energy independent molecular chaperones to help protect enzymatic 
actiYity from thermal denaturation. These activities may protect cells from a lethal heat 
shock. 

9:45- 10:00 "'INFRARED STUDIES OF ICE FILMS TO MODEL THE 
CHEMISTRY OF ICE CLOUDS 

Tiffam N. Thomas, Jennifer J. Jansch, and MarinS. Robinson 

In recent years, atmospheric scientists have focussed their attention on the 
chemistry of ice clouds in the Earth's atmosphere. In the stratosphere, this interest has 
been stimulated by the discovery that ice clouds play a significant role in the formation of 
the Antarctic '·ozone hole." In the troposphere, ice clouds are viewed primarily as 
scavengers of gas-phase pollutants. More recently, ice has been recognized as an 
important medium for chemical reactions in the Earth's solar system and throughout 
interstellar space. The Martian polar caps, satellites of Jupiter and Saturn, comets, and 
the Pluto/Chiron system all are believed to contain water-rich ices. 

Although the importance of ice is recognized, the mechanisms for ice-bound 
reactions remain poorly understood. To this end, we use grazing-angle Fourier Transfer 
Infrared-Reflection Absorption Spectroscopy (FTIR-RAS) to probe the structure and 
chemistry of ice films. To date, we have used this technique to probe the surface 
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structure and morphology of ice films at stratospheric temperatures. Results indicate that 
the bulk and surface ice multilayers roughen as the temperature approaches 200 K. Our 
current work is focussed on the gas-trapping mechanisms of methanol (CH30H) in ice 
between 90-225 K. CH30H is an important trace species in both the Earth's atmosphere 
and throughout interstellar space. 

10: 00 -10:30 COFFEE BREAK 

10:30 - 10:45 *PM-2.5 MONITORING IN FLAGSTAFF, AZ 

Rvan Knov, Matthew Waldheim, and Marin Robinson 

In 1997. the Environmental Protection Agency (EPA) finalized its decision to 
regulate PM-2.5. particulate matter with an aerodynamic diameter of 2.5 f..lm or less. The 
new standard limits PM-2.5 to a maximum annual average of 15 f..lg/m3 and a 24-hour 
average of 65 f..lg/m3

. EPA's decision to regulate PM-2.5 is motivated largely by 
concerns for human health. Studies have linked ultra fine particulate to premature 
mortality. impaired breathing and respiratory illness. 

Sources of particulate include coal-fired power plants, oil refineries, motor 
Yehicles. forest fires. wood smoke and fugitive dust. Several of these sources are present 
in Flagstaff, AZ. Flagstaff is located in the Coconino National Forest, the largest 
continuous ponderosa pine forest in the United States. Conservation of the forest requires 
seasonal prescribed bums. Moreover, residential wood burning is a common source of 
heat in the winter months. 

This study will monitor PM-2.5 in Flagstaff during the winter months of February 
and March 1998. A portable saturation monitor will be used to measure PM-2.5 
concentrations at 3-5 pre-selected sites. Gravimetric analysis of the collected samples 
will be used to determine if Flagstaff is in attainment of the new EPA regulations. 
Additional studies are proposed that will analyze the chemical composition of the 
collected particulate using atomic absorption spectroscopy. 

10:45-11:00 THE ROLE OF HEAT SHOCK PROTEIN 27 AS A 
MOLECULAR CHAPERONE FOR CITRATE SYNTHASE 

Trissa Miller. Edward Kahl, and Stephen W. Carper (University ofNevada-Las Vegas, 
Las Vegas, NV) 

We have shown that heat shock protein 27 (hsp27) can protect the enzymatic 
activity of alpha-glucosidase from thermal denaturation. To further characterize the 
molecular chaperone activity ofhsp27, we investigated the ability ofhsp27 to protect 
citrate synthase from thermal denaturation. Hsp27 can protect the enzymatic activity of 
citrate synthase from thermal denaturation in a dose dependent manner. This protection 
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is only seen when hsp27 is added prior to, but not following, the heat shock. The citrate 
synthase activity is also protected by the presence of oxaloacetic acid, a substrate for the 
enzyme. Other proteins, such as Immunoglobulin G, failed to protect citrate synthase 
activity. We have shown that hsp27 can act as a molecular chaperone for alpha
glucosidase (a homotetramer) as well as citrate synthase (a homodimer). Therefore, it 
appears that hsp27 may act as a molecular chaperone for a wide range of protein targets. 

11:00- 11:15 *SYNTHESIS AND CHARACTERIZATION OF A SERIES 
OF SOL V ATOCHROMIC p-NITROALKOXYBENZENES 

Dennis Compton, Jim Max.ka and Robin Helburn. (Department of Chemistry Northern 
Arizona University. Box 5698 Flagstaff AZ 860 11-5698). 

Solvatochromic dyes act as indicators of solvent polarity by exhibiting shifts in 
the position(s) of their UV-visible absorption bands. These dyes are finding increased use 
as soh·ent-sensitive probes in interfacial systems. For example, indicators that respond 
specifically to dipolar and dispersion effects and which bind strongly to micelles or lipid 
bilayers from an adjacent aqueous solution are especially sought. In this work. we have 
built a homologous series of indicators based on the structure of the well known 
sol\"atochromic n* indicator p-nitroanisole (p-nitromethoxybenzene). The new dyes (p
nitrobutoxybenzene. p -nitrohexoxybenzene, p -nitroheptoxy- benzene, p-nitrooctoxy
benzene and p-nitrodecoxybenzene) are designed to display increasing hydrophobic 
character (i.e. \"ia the increasing chain length of the alkoxy group). The indicators were 
synthesized by reactingp-nitrophenol with the appropriate alkyl halide under basic 
conditions. Details of the synthesis as well as physical and spectral properties of the new 
indicators will be presented. 

11:15 - 11:30 THE SYNTHESIS OF Ku-x-ylRbxMyNb03 BY SOL-GEL 
AND CONVENTIONAL METHODS. DETERMINATION OF 
THE PHASE PURITY USING X-RAY DIFFRACTION. 

Elizabeth M. Larson. Pete Davinson , and Chris French (Grand Canyon University, 
Phoenix, Arizona, 850 17) 

The synthesis of a series of site substituted perovskites was undertaken in order to 
in\"eStigate the alteration in structure and electrical properties of the new material. The 
goal was to obtain a single phase AB03 type material with the potassium 'A' site 
substituted by up to 0.1 mole fraction ofRb+, or a combination ofRb+ and Sr2+ or La 3+. 
The first method employed was the conventional mixing and firing at 1 050 °C of the 
metal oxide or carbonate starting materials. Secondly a sol-gel synthesis, starting with the 
respective metal ethoxides was employed which requires a firing temperature of only 600 
0C. It was hoped the lower temperature would reduce the amount of volatilization of the 
potassium oxide. The perovskites which were prepared by conventional methods were 
single phase or contained only trace impurities, wb.ile those prepared by the sol-gel 
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method were multiphase materials and not as well crystallized. X-ray diffraction patterns 
were used to determine the phase purity. 

11:30-1:45 ANNUAL ACADEMY A WARDS LUNCHEON AND 
BUSINESS MEETING, CAFETERIA, STUDENT UNION 
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SESSION 1: 

ROOM: 

Chairperson: 

8:00- 8:15 

CONSERVATION SECTION 

8:00A.M. 

SC133 

Dr. James DeVos, Jr 

DIURNAL BED SITE SELECTION OF URBAN-DWELLING 
JAVELINA IN PRESCOTT, ARIZONA 

Cindy L. Ticer (Arizona Game and Fish Department, Phoenix, AZ), Thomas E. Morrell (Ball 
State University. Muncie, Indiana), James C. deVos, Jr. (Arizona Game and Fish Department, 
Phoenix. AZ) 

In Arizona, javelina (Tayassu tajacu) are an economically important big game species, 
but are considered nuisance wildlife in urban areas. Because javelina bed site characteristics best 
describe ja\"elina co\"er needs (Day 1986), the availability of these sites could influence density 
and distribution of javelina populations. We radio tracked 6 herds of urban-dwelling javelina in 
1992-93. Microsite characteristics were evaluated at 46 diurnal javelina bed sites and compared 
to the same characteristics at 49 random sites. Similar to non urban-dwelling javelina, urban
dwelling javelina used characteristics at day bed sites that provided hiding and thermal cover. 
Percent shrub cover. tree cover, and rock cover best described day bed sites. Urban-dwelling 
ja\·eiina selected for bed sites on >20% eastern aspect slopes in >50% shrub cover of chaparral 
habitat that contained a >75 em dbh tree component and 25-50% rock cover. Javelina selected 
for the 3-4m distance category of complete visual obstruction of bed sites. Tree dbh, mean 
distance to hiding co\'er, and% rock cover were the variables that most contributed to the 
stepwise linear regression model. Resource managers could improve wild javelina populations 
by maintaining appropriate percentages of shrub and tree cover on steep slopes within javelina 
habitats. Resource managers and city planners could control urban javelina populations by 
removing the shrub component from undeveloped areas within and adjacent to urban areas. 

8:15- 8:30 POTENTIAL PREDATION BY INTRODUCED NON-NATIVE 
SPORTFISHES ON A NATIVE CYPRINID IN THE VERDE 
RIVER, ARIZONA 

Lorraine D. Avenetti and Mark J. Brouder (Arizona Game and Fish Department, Phoenix, AZ) 

As with many native fishes of the desert southwest, numbers of round tail chub (Gila 
robust a) have declined over the past decade, causing it to become a species of concern in 
Arizona. Competition and predation by introduced non-native sportfishes have been blamed for 
the demise of native fish species. However, evidence of competition and predation on roundtail 
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chub has not been well documented. Diets of smallmouth bass (Micropterus dolomieu), 
largemouth bass (Micropterus salmoides), channel catfish (Jctalurus puncta/us) and flathead 
catfish (Pylodictus olivaris) were quantified using percent composition by number and weight. 
Stomach contents varied little between species, were low in diversity and dominated by crayfish 
(Cambaridae). Aquatic insects (i.e., ephemeroptera, Corixidae and diptera) comprised 
approximately 21 % of overall diets, followed by fish (i.e., threadfin shad (Dorosoma petenense ), 
juvenile channel catfish and unknown cyprinids. No roundtail chub were found in any of the 
stomachs examined. However, 13.3 % of smallmouth bass diet consisted of unknown native 
catostomids [either sonora sucker (Catostomus insignis) or desert sucker (Pantosteus clarki)]. 
Preliminary results indicate a lack of predation on roundtail chub in the Verde River, AZ. Inter
specific competition (i.e., diet overlap and habitat use) should also be quantified when 
determining native/non-native interactions. 

8:30- 8:45 HABITAT INTERACTIONS AMONG THE FISH SPECIES IN 
RUDD CREEK, ARIZONA 

Michael G. Sweetser. Scott D. Bryan, and Anthony T. Robinson (Arizona Game and Fish 
Department. Phoenix. AZ) 

We evaluated habitat use and overlap between the fish species which co-occur in Rudd 
Creek. Arizona. During 1996 and 1997 we collected Little Colorado spinedace (Lepidomeda 
,·iuata). speckled dace (Rhinichthys osculus). bluehead sucker (Catostomus discobo/us), rainbow 
trout ( Oncorh_,nchus mykiss). and brook trout (Salve linus font ina/is) from the lower reaches of 
the stream. Habitat data were collected from each of the study sites during spring, summer. and 
autumn of each year. Analysis of the data indicated that there was a significant positive spatial 
association between all species except brook trout. Schoener' s resource overlap index and 
Vanderploeg and Scavia · s selectivity index indicated that all species were selecting for similar 
macrohabitats. Logistic regression was used to determine species occurence based on habitat and 
fish densities variables. Depth was the most common variable to predict species occurence. 
Little Colorado spinedace and rainbow trout occurence were predicted by the same two habitat 
variables. depth and the cover type undercut bank. Bluehead sucker occurence was predicted 
only by depth and speckled dace occurence was predicted by six different variables. All species 
were found in areas with moderate water depths and low flows. Sand, silt, and clay were the 
primary substrates found at sites used by each species. In addition, species were most often 
found at sites where there was no cover available. However, fish used vegetation cover types 
and undercut banks when these cover types were available. The high degree of overlap in habitat 
use by fish in this community suggest a potential for competition among the species, but no 
direct effects of competition were detected. 
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8:45-9:00 FISHERY QUALITY OF THE FLUCTUATING WATER OF 
LOWER LAKE MARY. IS IT WORTH KEEPING STABLE? 

MariAnn McKenzie•. C.T. Benedict2 and S.J. Reger (I Arizona Game and Fish Department, 
Phoenix, AZ; 2Arizona Game and Fish Department, Region II, Flagstaff, AZ) 

When annual precipitation fills Lower Lake Mary, near Flagstaff, to capacity, this 
reservoir produces a "Blue Ribbon" trout fishery. If water level were stabilized, this fishery 
might be comparable to that of the world-renowned "Blue Ribbon" fishery of Lee's Ferry, 
Arizona. However. large sinkholes in the reservoir cause continual fluctuations of the water 
level and apparently the quality of the fishery. We are studying the effects of angling pressure on 
this sporadic "Blue Ribbon" fishery to test the feasibility of stabilizing the reservoir to maintain a 
steady fishery. To determine whether enhancement of this reservoir is justifiable, roving creel 
and electrofishing surveys are being conducted annually to measure changes in productivity and 
angler use. The data presented focus on seasonaJ fluctuations and correlary angling pressure. and 
catch. harYest. and gro·wth rates. 

9:00-9:15 MIGRATION OF THE PAUNSAUGUNT MULE DEER HERD 

William Carrel (Arizona Game and Fish Department, Phoenix, AZ) 
Paul Klimack (Utah State University, Logan, UT), Dr. Terry Messmer (Utah State University. 
Logan. UT). Nonnan McKee (Utah Division of Wildlife Resources, Panguitch. UT) 

The major objectives of this study were to determine 1) duration, 2) timing, and 3) range 
of the Paunsaugunt mule deer herd migration between Utah and Arizona. We placed radiocollars 
on 83 mule deer ( 12 bucks, 71 does) captured randomly on both winter and summer ranges. We 
obtained 3600 relocations from 72 aerial telemetry flights to monitor deer movements over 2 
years. Both spring and fall migrations seem to last about 6 weeks. The spring migration begins 
in mid-March and is mostly complete by late-April to early-May. The fall migration begins in 
late-September and is mostly complete by early-November. With a few exceptions, most deer 
from the Paunsaugunt herd migrate from areas around the Paunsaugunt Plateau south about 65 
km to winter range on or near the Buckskin Mountains. The Arizona-Utah stateline bisects the 
Buckskin Mountains which are actually an extension of the Kaibab Plateau. I estimate that only 
about 20-30% of these deer enter Arizona in late October. These deer range into Arizona on 
average 7.5 km. 
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9:15- 9:30 DISPERSAL PATTERNS AND MECHANISMS IN JUVENILE 
NORTHERN GOSHAWKS (ACCIPITER GENT/LIS) 

Michael F. lngraldi (College of Ecosystem and Management, Northern Arizona University, 
Flagstaff. AZ. & Arizona Game and Fish Department - Region I, Pinetop, AZ) 

The dispersal of fledgling birds from their natal area may function to reduce competition. 
the inbreeding potential or the likelihood of death in an ephemeral habitat. In Northern 
Goshawks the proximate cues which may trigger dispersal have been subject to experiments 
conducted by Kenward et al. (1993) and Ward and Kennedy (1996). The patterns of dispersal for 
Northern Goshawk are also important from a management standpoint. With current petitions to 
the United States Fish and Wildlife Service to list this species as endangered in part of its range, 
an understanding of post-fledging dispersal and habitat selection is essential. I will present some 
of the mechanisms thought to determine fledgling dispersal and describe some of the dispersing 
patterns exhibited by this bird. Information will come from the literature as well as from the 
satellite tracking of first year dispersing female Northern Goshawks in east-central Arizona, 
being conducted by the Arizona Game and Fish Department and Northern Arizona University. 

9:30-9:45 HABITAT SELECTION BY PASSERINE BIRDS IN A PINE-OAK 
FOREST AND POTENTIAL EFFECTS OF FOREST 
RESTORATION TREATMENTS 

Tamara D. Lesh (School of Forestry, Northern Arizona University, Flagstaff. AZ), SteveS. 
Rosenstock (Arizona Game and Fish Department, Phoenix, AZ), Paul Beier (School of Forestry. 
Northern ;\rizona University, Flagstaff, AZ) 

Because forest treatments intended to restore pre-settlement conditions proposed for northern 
Arizona ponderosa pine forests will dramatically alter forest structure. baseline information '0n 
habitat selection is needed to understand responses of passerine birds to these treatments. During 
the 1997 breeding season we examined foraging habitat selection by 1 neotropical migrant and 4 
resident passerine birds at Camp Navajo, Bellemont, AZ. We measured and analyzed habitat 
selection at 2 scales. the foraging tree and a 0.04-ha area around the foraging location. Preliminary 
results indicate that resident birds are selecting large-diameter trees more than expected. Additional 
results on habitat selection and potential effects of forest restoration treatments on these passerine 
birds will be presented. 
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BETWEEN 2 LEVELS OF HOUSING DENSITY IN TUCSON, 
ARIZONA 

StephenS. Gennaine (Arizona Game and Fish Department, Phoenix AZ) 

We compared nocturnal rodent distributions in housing developments and in undeveloped 
control sites in Tucson, Arizona during October 1994. We trapped rodents in 2 low density (0.5 
houses/ha) developments, 2 medium density (7.5 houses/ha) developments, and in 4 control 
blocks of adjacent undeveloped, native habitat. Trap lines consisted of 50 snap traps spaced at 2 
traps every 10 meters. We compared the abundance of each species, species richness, and total 
abundance between the treatments and controls in a contingency table using a 2-tailed Fisher's 
exact test. Post-hoc tests were used where the null hypothesis of no difference among sites was 
rejected. One-hundred-forty-four individuals representing 5 species of nocturnal rodents were 
encountered in 1200 trap nights. Of 4 native rodent species, none were captured in medium 
housing density sites. House mice (Mus musculus) were captured only in medium housing 
density si tes. Species richness did not differ between any of ~he 4 site types. However, total 
abundance was lower in both the medium housing density and the medium density controls than 
in low density sites. Low density housing must be included in the developing matrix if the full 
compliment of native nocturnal rodents is to be retained in Tucson. 

10:00- 10:30 

10:30- 10:45 

COFFEE BREAK 

MERRIAM'S TURKEY DISTRIBUTION IN RELATION TO THE 
U.S. FOREST SERVICE RECREATIONAL OPPORTUNITY 
SPECTRUM FOREST CLASSIFICATION AND ROAD 
PROXIMITY IN NORTH-CENTRAL ARIZONA 

TimothY D. Ro~ers, Brian F. Wakeling, SueR. Boe (Arizona Game and Fish Department, 
Phoenix. AZ) 

We studied the use of forests classified with the Recreational Opportunity Spectrum 
(ROS) by radio-marked male Merriam's turkey on the Coconino National Forest during the 
summers of 1995-1997. Because human-related disturbance may affect turkey distribution, we 
compared the ROS classification of habitats to ground telemetry locations of male turkeys, as 
well a~ their proximity to roads.. Male turkeys selected ROS classes proportionate with 
availability (P > 0.250). However, male turkeys avoided areas £200m from roads while 
selecting areas >200m from roads (c2 = 8.333, 4 df, P =0.083). Habitats with greater road 
densities are less favorable to turkeys. 
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10:45-11:00 RESOURCE USE BY LARVAL AND EARLY JUVENILE NATIVE 
FISHES IN THE LITTLE COLORADO RIVER, GRAND CANYON, 
ARIZONA 

M.R. Childs. A.T. Robinson (Arizona Game and Fish Department, Phoenix, AZ), R. W. 
Clarkson (U.S. Bureau of Reclamation, Phoenix, AZ) 

We investigated resource use by young-of-year (YOY, <30 nun) humpback chub, 
speckled dace. bluehead sucker, and flannelmouth sucker, in the Little Colorado River (LCR). a 
Colorado River tributary in Grand Canyon. Arizona. Logistic regression indicated habitat use 
overlap among species during base flow and flooding conditions in 1993. Concordant use of 
substrate and cover categories by all four YOY native species supported this finding. However, 
we noted some ontogenetic shifts in near-shore habitat use. Older larval stages of bluehead 
sucker used higher current velocities, deeper water. and were found farther from shore than 
younger lifestages. at base flow. This shift in habitat use was consistent across species. The 
primary behavioral difference among YOY fishes was the less frequent use of the surface and 
upper pelagic zone by bluehead sucker. The diet of all four species dominated by Chironomidae 
lar,ae. Dietary overlap was high across all species at both base and high flows. Differences in 
occurrence of some diet items indicated that some dietary partitioning occurred at the Family 
lnel among YOY natiw fishes in the LCR. Overall, YOY fish habitat use and dietary trends in 
the LCR were similar to those described for other YOY wannwater fishes. 

11 :00 - 11:15 URBAN LAKE LAW ENFORCEMENT COMPLIANCE REPORT 

James C. deVos. Jr. (Arizona Game and Fish Department, Phoenix, AZ) 

To estimate compliance with fishing regulations at select urban lakes in Phoenix, 
Arizona. we conducted compliance checks and interviewed >2,500 anglers in 1994-95. Fishing 
with no license was the most frequently observed violation (n = 88). with over limit violations 
less frequent (n = 7 ). The overall violation rate was approximately 6%. Plainclothes 
investigations detected violations at a significantly greater rate than did uniformed patrols. This 
was particularly true for the detection of license violations. Angler density also had an affect on 
the rate of violation detection with more violations detected when angler density was high. The 
rate of detection varied by day of the week with detection rate for all violations being lower on 
weekdays except for limit violations which increased on weekdays. We also conducted a human 
dimensions survey to determine reasons why violations occurred and methods wildlife 
management agencies could use to increase compliance. The primary reasons given for license 
violations was that they didn't think they would get caught (47%) or they fished infrequently and 
didn't want to buy a license ( 42%). The primary reason violators gave for violating laws other 
than licensing requirements was that they did not know what they were doing was illegal (82%). 
Ninety percent of the respondents indicated that issuance of a citation was the most effective 
method to improve compliance. The objective of a law enforcement patrol (detecting license 
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violations versus detection of over limits) can be optimized based on the timing and type of 
patrol used. 

11:30-1:45 ACADEMY A WARDS LUNCHEON AND BUSINESS MEETING, 
CAFTERIA, STUDENT UNION 
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SESSION 1: 

ROOM: 

Chairperson: 

9:00-9:15 

GEOGRAPHY -GEOLOGY SECTION 

9:00 

sc 129 

Dr. Anthony Brazel 

THE TIMP AHUTE LINEAMENT, TERTIARY NORTH
SOUTH-DIRECTED EXTENSION ALONG A 
PRECAMBIAN STRUCTURE 

Douglas D. Switzer and Wanda J. Taylor (University ofNevada Las Vegas, Las Vegas, 
NeYada) 

Multiple east-west-striking transverse faults or structural zones cut across the northern 
Basin and Range province and appear to be major tectonic features. Extensional models 
require east-west-striking structures to have strike-slip displacement. The Timpahute 
lineament. one of these east-west-trending zones, is reported to be a strike-slip fault zone. 
HoweYer. recent data from the Timpahute and Hiko Ranges shows dip-slip and oblique
slip movement on faults along the lineament. North-south-directed extension along this 
zone requires a change in stress orientation. This change seems to be the result of a 
southward-migrating magmatic belt. which was active at the latitude of the Timpahute 
lineament from about 23 Ma to 13 Ma. Nevertheless. north-south-directed extension 
along the lineament did not occur until after volcanic activity had ceased. A 
tectonomagmatic model best explains the shift in the stress field and appears to be 
dependent on the reduction of plate boundary stresses along western North America 
during or shortly thereafter. In addition, the location of the Timpahute lineament 
coincides v.·ith ( I) Paleozoic sedimentary facies changes, (2) a change in strike along the 
Roberts Mountain thrust. (3) the southern termination of the Oligocene Snake-Stampede 
extensional system and the Miocene Highland detachment system, (4) structural barriers 
to Quaternary faults, and (5) a westward continuation of the Intermountain seismic belt. 
This data suggests the Timpahute lineament is a reactivated deep-seated crustal structure 
and it may represent a transform and or transverse fault that formed as a result of 
Precambrian rifting. 

9:15-9:30 AERONAUTICAL CHARTS IN THE NEW MILLENIUM 

Frank T. Aldrich (Arizona State University, Tempe, Arizona) 

A revolutionary concept in air traffic control known as "Free Flight" is about to 
be implemented worldwide. It is based on the release of the global positioning system 
(GPS) from exclusive military control to domestic authority. This has far reaching 
implications for practical aerial navigation and the requirements for information, 
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symbolism and formats of aeronautical charts. Paper products, charts and approach 
plates. long the mainstay of pilots, will be phased out and will be replaced by digital 
databases, moving maps, and situation indicators based on GPS information. Fixed 
routes and airways are to give way to unrestricted flight from point to point with safety 
requirements dictating the need for detailed wide area terrain, obstruction, and waypoint 
information not previously documented. Pilots navigational needs, proposals for 
implementing the plans, the various digital display methods, existing paper products and 
new and suggested mapping formats are discussed. 

9:30-9:45 THE RELATIONSHIP BETWEEN NEAR-SURFACE AIR 
TEMPERATURE OVER LAND AND THE ANNUAL 
AMPLITUDE OF THE ATMOSPHERE'S SEASONAL 
C02 CYCLE 

Craig D. ldso (Arizona State University, Tempe, AZ), Sherwood B. ldso (U.S. Water 
Conservation Laboratory, Phoenix, AZ), and Robert C. Balling, Jr. (Arizona State 
University. Tempe. AZ) 

Annual C02 amplitude data from ten Northern Hemispheric stations of the 
)',:0AA/CMDL continuous monitoring network were regressed against mean near-surface 
air temperatures over land areas located within five-degree latitude bands stretching from 
the equator to 85°N. Temperature effects were non-existent when the C02 and 
temperature data were contemporaneous, whereas they were maximal when the C02 data 
lagged the temperature data by two years. declining slowly thereafter to become non
existent again between a lag of six to seven years. For the peak-impact two-year lag 
situation. low-latitude temperatures were much more important than mid- or high-latitude 
temperatures. The two-year-lag result for Mauna Loa and Point Barrow indicates that 
Northern Hemispheric warming was responsible for less than a fifth of the annual C02 

amplitude increase observed at Mauna Loa from 1960 to 1995 and less than a tenth of the 
amplitude increase recorded at Point Barrow over this period. By default, therefore, the 
majority of the amplitude amplification appears to be due to the increased terrestrial 
productivity provided by the aerial fertilization effect of the contemporaneous historical 
rise in the atmosphere ' s mean C02 concentration. 

9:45- 10:00 URBAN STUDIES AND THE ENVIRONMENT OF 
PHOENIX, ARIZONA 

Anthony J. Brazel (Arizona State University, Tempe, AZ) 

Phoenix, Arizona was recently chosen as part of a new urban Long Term 
Ecological Research (L TER) site, along with Baltimore, Maryland. The L TER is funded 
by the National Science Foundation. Arizona State University is spearheading the effort 
to monitor the ecological, hydrospheric, lithospheric, and atmospheric environment of the 
county and the metropolitan region. There are over 40 scientists involved in several 
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indi\'idual and group team projects as pan of the Phoenix L TER, and already significant 
spinoffs and impacts on the graduate and undergraduate instructional system have been 
eYident. This paper describes the efforts of L TER with focus on the ongoing efforts to 
organize and study the atmospheric environment of the greater metropolitan region. 

10:00-10:30 

11:30-1:45 

COFFEE BREAK 

ANNUAL ACADEMY A WARDS LUNCHEON AND 
BUSINESS MEETING, CAFETERIA, STUDENT UNION 
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SESSION 1: 

ROOM: 

Chairperson: 

8:00-8:10 

8:10-8:30 

HYDROLOGY SECTION 

8:00 

sc 132 

Dr. Gerald J. Gottfried 

INTRODUCTIONS 

A SHORT HISTORY OF THE ARIZONA WATERSHED 
PROGRAM 

Peter F. Ffollion and Leonard F. DeBano (University of Arizona,Tucson, Arizona), and 
Malchus B. Baker Jr. (Rocky Mountain Research Station, Flagstaff, Arizona) 

The Arizona Watershed Program was formulated in the early 1960s as a joint 
initiative of the State Land Department and the Arizona Water Resources Committee to 
work with the USDA Forest Service and others to obtain and then extrapolate research 
findings related to integrated watershed management practices designed to increase water 
yields by manipulations of vegetative cover; to measure both the positive and negative 
effects of these vegetative manipulations on all natural resources; and to make 
economic evaluations of these manipulations. The USDA Forest Service and other 
governmental agencies. with their cooperators, implemented a large number of research 
projects throughout the vegetative types within the Salt and Verde River Basins and 
elsewhere in the state to attain these goals. The Arizona Watershed Program was 
intended as a solution to the age-old problem of conserving rainfall, putting every drop of 
moisture that falls to a beneficial use. A short history of this milestone program, and its 
contributions to watershed management in the state, is presented in this paper. 

8:30-8:50 HISTORY OF CATTLE GRAZING IN ARIZONA 

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

Arizona's livestock industry is almost as old as the white man's interest in, and 
occupation and colonization of the territory. Range conditions in the southwestern 
United States have exhibited dramatic changes over the past 140 years--changes often 
attributed singularly to grazing of domestic livestock. However, conditions of certain 
rangeland watersheds within the state have stabilized, some even showing improvement. 
It can be argued that this is due to both better stewardship of the land by the rancher, 
by govenunent regulation, and partly economic and social forces. This paper traces the 
probable cause and effect of management practices on changes in the number of cattle 
grazed and the amount of water utilized in Arizona between the turn of the century and 
the present. 
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8:50-9:10 SNOWPACK DYNAMICS ON A SANTA CATALINA 
MOUNTAIN WATERSHED DURING A WET WINTER 

Gerald J. Gottfried (USDA Forest Service, Rocky Mountain Research Station, Flagstaff, 
AZ), Peter F. Ffolliott (University of Arizona, Tucson, AZ), and Malchus B. Baker, Jr. 
(USDA Forest Service, Rocky Mountain Research Station, Flagstaff, AZ) 

Water derived from mountain sno~'Packs is important for regional water 
resources and for local stream and forest ecosystems. Little is known about snowpack 
dynamics in the higher elevation forests of the Madrean Archipelago of southern Arizona 
and northern Mexico, especially on a watershed basis. However, snow accumulation and 
ablation were measured on a mixed conifer watershed at between about 8400 and 9200 ft 
on Mount Lemmon in the Santa Catalina Mountains north of Tucson. Measurements 
were collected on five dates from January through May following a snow storm in 
December 1967 that produced over 15 inches of water on the watershed. Data are 
presented in terms of water content, snow depth, and density. Snowpack changes for the 
entire watershed and for its north and south-facing slopes are described. 

9:10-9:30 FIELD CALIBRATION OF STREAM GAGES IN ARIZONA 

Thomas Moodv and Wilbert Odem (Northern Arizona University, Flagstaff, Arizona) 

Stream gages currently or historically operated by federal , state, and county 
agencies provide a rich database of stream flow, velocity, width, and depth information. 
However. except for limited information at the gage itself, there are few data on the 
geomorphology of the streams in the vicinity of the gage. Forty-six stream gages in 
Arizona were "isited for measurement of geomorphic parameters and correlation with 
flow data and watershed area. Data collected included longitudinal profiles, bed material 
size distributions. cross· section profiles, stream gradients, elevations of depositional 
features. and water surface profiles. The stream gages were then grouped according to 
hydrophysiographic province. Measured geomorphic data were related to existing flow 
data to develop regional curves with stream width, depth, cross-sectional area, and 
bankfull flows. Cross-sectional area and bankfull features of all the measured streams 
were analyzed to determine if correlations exist between charmel forming flows and 
predictable return interval streamflows. 

9:30-9:50 ASSESSING SIMILARITIES IN PRECIPITATION AND 
STREAMFLOW DISCHARGE AMONG THREE UPLAND 
SUBW A TERSHEDS 

Aregai Teele. Charles A. Henke III, and Charles Avery (Northern Arizona University, 
Flagstaff, AZ). and Malchus Baker, Jr. (Rocky Mountain Research Station, Flagstaff,AZ) 

This study assesses the similarities in precipitation and streamflow discharge 
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within and among three upland subwatersheds. The subwatersheds are a part of the 
Woods Canyon Watershed. The latter is one of the former Beaver Creek Experimental 
watersheds in the ponderosa pine forest type of northern Arizona. The three 
subwatersheds are selected for the study due to their close similarities with respect to soil 
type. elevation, slope aspect, and vegetation cover. Geographic information systems, 
graphical analysis and non-parametric statistical methods are used to assess the 
similarities in precipitation and streamflow discharge among the subwatersheds. The 
results indicate close similarities in the amount of precipitation with both time and space 
among subwatersheds, but there are no significant corresponding trends in streamflow 
discharge between the subwatersheds. One of the subwatersheds has a much higher 
streamflow discharge than the other two subwatersheds. Similarly, there are no 
significant similarities between precipitation and streamflow discharge within each 
subwatershed for the data used in the study. 

9:50-10:30 

10:30 - 10:50 

COFFEE BREAK 

TREE PRODUCTION IN THE SONORAN DESERT USING 
EFFLUENT AND WATER HARVESTING 

Martin M. Kamiscak (The University of Arizona, Tucson, Arizona) and Gerald J. 
Gottfried (USDA Forest Service. Rocky Mountain Research Station, Flagstaff, Arizona). 

In the southwestern USA, the efficient use of limited water supplies is a critical 
component necessary for improving the use of an arid desert environment. Municipal 
reclaimed effluent water combined with rainfall harvested from a water harvesting 
system can be used for the restoration of degraded lands while, at the same time, 
enhancing the growth of vegetation having commercial as well as environmental 
value. A study established in 1996 is assessing the potential of growing trees using 
se\'eral mixtures of potable and effluent water as well as harvested rainwater for 
irrigation. Tree species being studied include pine (Pinus eldarica), eucalyptus 
(Eucal}ptus camaldulensis). cottonwood (Populus fremontii) , black willow (Salix nigra) 
sycamore (Platanus wrightii), and ash (Fraxinus veluntia). The trees, established from 
seedlings and/or cuttings, are being grown both in the field and containers. First year 
results have shown that some species, especially cottonwood and willow, grew to a 
height of 2.000 to 2,500 mm within 12 months of planting. Field tree survival rates were 
90 to 1 00 percent for most species. Initial survival rates for container-grown trees varied 
from the field rates. Pine and black willow had the most rapid growth in the field plots. 
Black willow also responded best in the containers. Ash and sycamore had the slowest 
grov.1h in both the field and container experiments. 
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10:50- 11:10 THE EFFECT OF HYDROPHOBIC SOILS ON INFIL
TRATION, RUNOFF, AND EROSION IN WILDLAND 
SOILS 

Leonard F. DeBano (University of Arizona, Tucson, Arizona) and Malchus B. Baker, Jr. 
(USDA Forest Service, Rocky Mountain Research Station, Flagstaff, Arizona) 

Hydrophobic substances alter infiltration responses of many wildland soils, 
particularly following fire. Curves describing infiltration, runoff, and sediment loss for 
typical wenable soils are of limited usefulness when describing these hydrologic 
processes in soils containing a hydrophobic layer. Although the distribution and severity 
of water repellent soil layers varies widely among different soils, some generalizations 
have emerged from a wide range of studies on hydrophobic soils. This paper synthesizes 
published information into some generalizations about the effect of water repellent layers 
on infiltration and runoff and presents runoff hydrographs and sedigraphs for specific 
forest soils subjected to simulated rainfall. Runoff and sediment delivery was measured 
during a sequence of dry. wet, and very wet simulated rainfall trials on three California 
forest soils. Two. hydrophobic sandy, loam soils generated the greatest amounts of 
runoff and soil loss. 

11:10-11:30 RUNOFF AND EROSION FROM RANGELAND SITES IN 
CALIFORNIA USING A RAINFALL SIMULATOR 

Malchus B. Baker. Jr. (USDA Forest Service, Rocky Mountain Research Station, 
Flagstaff. . .<\rizona) and Leonard F. DeBano (University of Arizona, Tucson, Arizona) 

Soil loss from rangelands by water erosion is a complex process that is highly 
dependent upon vegetation cover, rainfall amount and intensity, soil physical properties, 
and the interrelationship between vegetation and soil. This paper reports runoff and soil 
losses measured during rainfall simulation on three California grassland soils (Ahwahnee, 
Argonaut. and Auburn) that were naturally vegetated, bared, rototilled, or burned. 
Runoff and sediment were measured during a sequence of dry, wet, and very wet rainfall 
simulations. The results of this study clearly showed the importance of vegetation and 
soil properties on soil erosion processes involving soil particle detachment by raindrops, 
infiltration, and subsequent soil entrairunent and transport associated with overland flow. 
Naturally vegetated plots produced less than one-halfthe runoff and one-tenth or less the 
soil loss compared to bared and rototilled treatments during a 2-day simulation trial, 
respectively. Soil disturbance by rototilling had a relatively small influence on the two 
clay, loam soils (Argonaut and Auburn soils), but created a dramatic increase in both 
runoff and soil loss on the sandy, loam Ahwahnee soil series. 

11:30-1:45 ANNUAL ACADEMY AWARDS LUNCHEON AND 
BUSINESS MEETING, CAFETERIA, STUDENT UNION 
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SESSION II 

ROOM: 

Chairperson: 

1:45-2:05 

sc 132 

Dr. Gerald J. Gottfried 

AN ASSESSMENT OF WATERSHED CONDITION AND 
POSSIBLE EFFECTS OF FIRE ON WATERSHEDS OF 
SOUTHEASTERN ARIZONA 

Robert Lefe·vre (USDA Forest Service, Coronado National Forest, Tucson, AZ) 

Watershed conditions were assessed in the Peloncillo and Chiricahua Mountains 
of Southeastern Arizona. Fire effects on the vegetation types found in these mountains 
and the cumulative effects of fire on the watersheds were assessed using a literature 
reYiew and field observations. It was determined that the watersheds are in satisfactory 
condition, but that those conditions are not sustainable due to the risk of uncontrolled fire. 
Recent wildfires in the mountains of Southeastern Arizona have resulted in areas of 
unsatisfactory condition, supporting this determination. It is recommended that fire be 
reintroduced into these mountain ranges. 

2:05-2:25 POST-WILDFIRE EROSION IN THE SOUTHWEST: 
CAUSES AND CONTROLS 

Daniel G.Neary. Gerald J.Gottfried, and Leonard DeBano (USDA Forest Service, 
Flagstaff. Ar:zona: University of Arizona, Tucson, Arizona) 

One of the adverse impacts of wildfires in southwestern forests and woodlands is 
a potential for large increases in erosion rates. Natural erosion rates of <0.1 to 5.5 Mglha 
can suddenly climb to the 204 to 370 Mglha range under the right conditions. High fire 
seYerity. steep slopes, development of water repellency, shallow soils, and the occurrence 
of high intensity rainfall are the main factors leading to increased erosion rates. Because 
of these factors, the Southwest has the greatest potential for post-wildfire sediment yield 
increases in North America. Post-fire Burned Area Emergency Rehabilitation analyses 
often recommend seeding with native grasses and forbs, ditching, and contour felling of 
fire-killed trees to reduce erosion. While these techniques may reduce surface and rill 
erosion, they have little effect on the gully development and charmel destabilization 
processes that produce the largest post-fire sediment yields. 

34 



  

2:25-2:45 A PROCESS FOR PLANNING AND EVALUATING 
SUCCESS OF RIPARIAN/WETLAND RESTORATION 
PROJECTS ON THE FORT APACHE INDIAN 
RESERVATION 

Candv Lupe (White Mountain Apache Tribe, Whiteriver, Arizona) and Jonathan Long 
(White Mountain Apache Tribe, Whiteriver, Arizona) 

In 1996. the White Mountain Apache Tribe Watershed Program initiated several 
projects to restore riparian/wetland areas on the Fort Apache Indian Reservation. Thirteen 
sites were addressed at elevations from 5,000 to 9,500 feet. The initial strategy 
emphasized passive restoration through fencing riparian areas to exclude livestock use. 
This approach yielded mixed success in restoring proper functioning condition at the 
sites. The recovery of many sites has been slow, and a few sites have even worsened in 
some respects. The restoration projects were evaluated in terms of how they addressed 
various functional components included in the Desirable Functioning Processes 
methodology outlined by Medina eta!. (1996). Although livestock were not completely 
excluded at all sites. evaluation showed that the initial strategy of livestock exclusion did 
not sufficiently address the dysfunctional processes at each site to provide recovery 
within an acceptable time frame. Key functional elements that had not been sufficiently 
addressed in addition to livestock impacts were altered hydrogeomorphology, improper 
plant species composition, and heavy use by elk. To improve planning of restoration 
projects. a decision tree was developed based on the condition of the key functional 
components of the riparian system. In 1997, restoration activities followed this new 
approach by using techniques designed to target other dysfunctional elements, with 
positi\·e results toward restoring proper functioning condition. 

2:45-3:05 ECOLOGICAL-ECONOMIC SYNERGISM IN 
STREAM/RIPARIAN ECOSYSTEM RESTORATION 

Gary B. Snider (School of Forestry, Northern Arizona University, Flagstaff, AZ) 

Throughout the Southwest, thousands of miles of once free-flowing rivers and 
streams have been altered, degraded, or lost due to a variety of hwnan activities. The 
legacy of human activities now threatens the productivity, functionality, resilience and 
long-term persistence of our remaining Southwestern riparian ecosystems. The decline in 
these valuable ecosystems has made stream/riparian conservation and restoration of 
increasing concern to the public and thus, many federal and state agencies. Restoration 
programs must compete for funds with all other alternative uses of scarce public money. 
Ecosystem complexity quickly exhausts hwnan and financial resources. Thus, the 
evaluation of the success of restoration efforts requires the careful selection of some 
small subset of ecological and economic parameters. The restoration and sustainability 
of these ecosystems is not an ecological or economic problem-- it is an integrated 
combination of both. 

35 



  

3:05-3:30 

3:30 -3:50 

COFFEE BREAK 

FISH COMMUNITY STRUCTURE IN THE VERDE RIVER, 
1975-97 

John Rinne. Jerry Stefferud, Andy Clark, and Pamela Sponholtz (USDA Forest Service, 
Flagstaff and Phoenix, AZ and Arizona Game and Fish Department, Mesa, Arizona) 

The Verde River, Arizona expands over 300 km from its headwaters to its 
confluence with the Salt River near Phoenix. The upper 60 km of river corridor above 
Sycamore Creek is relatively undisturbed by man. It is un-dammed, un-diverted and 
grazing and recreational activity are the main uses. Below Sycamore Creek to the 
confluence of the Verde and Salt Rivers, municipalities, mining, groundwater pumping, 
diversions. sewage recharge, recreational activity, grazing, and dams cumulatively impact 
the river. The river contains one of the few native fish communities in Arizona, however, 
non-native species of fishes, introduced primarily for sportfishing, also exist throughout 
the river. Fish community structure was analyzed at five designated reaches over 300 km 
of river and encompassing two decades. The null hypothesis is: "Successive, down
stream. cumulative. anthropogenic impacts have no effect on fish community structure." 
Data suggest man-induced factors do affect fish community structure in this large desert 
riYer and the null is therefore rejected. Native species comprise a increasingly smaller 
component of the total fish community as one proceeds downriver. Further, native 
species basically become absent in the lowermost reach of river below the two major 
reser\'Oirs. 

3:50-4:10 MANAGEMENT OF SEMI-ARJD WATERSHEDS: 
TECHNOLOGY TRANSFER 

Deborah J. Young (University of Arizona, Tucson, Arizona) and Malchus B. Baker, Jr. 
(USDA Forest Sen·ice. Rocky Mountain Research Station, Flagstaff. Arizona) 

The Central Arizona Highlands have been the focus of a wide range of research 
efforts to learn more about the effects of natural and human induced disturbances on the 
functioning, processes, and components of the ecosystems found in the region. The 
watershed research spearheaded by the USDA Forest Service and its cooperators has led, 
and continues to lead, to a better understanding of the hydrology and ecology of the 
region, and to the formulation of management guidelines to meet the increasing needs of 
the growing population in the southwestern United States. The use of current electronic 
and telecommunications technologies provides a unique reference and educational tool 
for disseminating research findings to scientists, educators, and land management 
professionals as well as the general public. Thi~ report discusses how, using innovative 
and traditional delivery methods, research information from the semi-arid Beaver Creek 
Experimental Watershed in Arizona may be more useful and more accessible. 
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4:10-4:30 HYDROLOGIC INFORMATION IN THE MADREAN 
BIOGEOGRAPHIC PROVINCE: A BIBLIOGRAPHY FOR 
PLANNERS, MANAGERS, AND RESEARCH WORKERS. 

Peter F. Ffollion. Leonard F. DeBano (University of Arizona, Tucson, Arizona), Gerald 
J. Gottfried, Malchus B. Baker, Jr., and Carleton B. Edminster (Rocky Mountain 
Research Station, Flagstaff, Arizona) 

The hydrology of the Madro-Tertiary of North America is poorly known. 
Furthermore. the scientific literature relative to hydrology and watershed management is 
largely uncollected and, therefore, unknown to many planners, managers, and research 
workers in the region. As a consequence of this situation, a bibliography of about 750 
references on hydrology and watershed management has been compiled to furnish a 
literature basis for the implementation of management activities and planning of research 
endeaYors. This bibliography is part of a larger, more comprehensive bibliography of 
nearly 5.000 references on ecosystem-based management and research in the Madrean 
Biogeographic Province. including the Madrean Archipelago region of the southwestern 
United States and northern Mexico. The large number of citations in the bibliography 
prevents its publication. although it is available on a World Wide Web site. 

37 



  

SESSION I: 

ROOM: 

9:00-10:00 

POSTER SECTION 

9:00 

LS153 

DETECTION AND QUANTIFICATION OF COLIPHAGE IN 
ARIZONA SURF ACE PRIVATE WATERS BY DIRECT 
PLAQUE A~SA Y 

Daniel Cameron, Linda-Michele Ledesma & William Perry Baker (Mesa Community 
College, Mesa, Arizona) 

The presence of coliphage in a variety of Arizona surface waters was monitored 
using field collected samples. Samples were analyzed for coliphage by direct plaque 
assay. The suitability of this technique in the evaluation of environmental fecal 
contamination has previously been demonstrated. The host bacteria used for the plaque 
assay was Escherichia coli B. One ml aliquots of each sample, top agar, and the host 
Escherichia coli were mixed in a single test tube and then plated onto Petri dishes 
containing Luria Bertani Agar. The plates were inverted and incubated at 37 degrees C 
for 24 hours and the plaques counted. One ml of sterile distilled water was used as a 
negative control. One ml of sterile distilled water inoculated with coliphage T4 stock was 
used as a positive control. Results show the presence of coliphage in several important 
Arizona water systems. We recommend this coliphage assay be included when 
monitoring indicator bacteria such as thermotolerant coliforms for the evaluation of fecal 
pollution in Arizona environments. 

10:00-10:30 COFFEE BREAK 

10:30- 11:30 CLONING OF THE GIANT SAGUARO 

David Farnsworth, Louis Eduardo Marin, Will McLaws & William Perry Baker (Mesa 
Community College, Mesa Arizona) 

Cloning has become an established method of supplying valuable timber trees and 
other plants for commercial purposes. Cloning of these plants allows multiple copies to 
be produced from superior genotypes. In this study, in vitro clones were produced from 
phenotypically selected, commercially available Saguaro (Camegiea gigantea). The 
clones were produced from tissue plugs obtained from surface sterilized saguaro. The 
plugs were transferred to culture dishes containing Callus Initiation Medium 
supplemented with I 0 mgll auxin using standard aseptic technique. The plates were 
incubated under cool florescent lights at 24 degrees C until callus formation was 
observed. Healthy callus were transferred to Development Medium and further incubated. 
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Resulting clones were prepared for in vivo conditions by transfer to sterile potting soil. 
Such clones may supply scarce Carnegiea gigantea for future research. The use of single 
genotypes for ecological applications. 

11:30-1:45 ANNUAL ACADEMY A WARDS LUNCHEON AND 
BUSINESS MEETING, CAFETERIA, STUDENT UNION 
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REPORT OF THE PRESIDENT 

Science in schools was a hot topic this past year, as issues such as evolutionary theory 
were being attacked and subject to elimination altogether in curricula in K-12. We 
expressed our view that all approaches to explanation of nature must be understood and 
tested so that fundamental knowledge and discovery are assured in future generations. 
Exclusionary tactics represent bias in the scientific method, and in the educational arena 
in general. This past year our academy expressed its deep concern that our educational 
leaders and politicians might be swayed by extreme and exclusionary viewpoints on 
science. We as an academy expressed our concerns in a letter to the Superintendent of 
Public Instruction-- Lisa Graham-Keegan (repeated in one of our recent academy 
newsletters). We did not get a response, but I believe together with our efforts and those 
of university scientists, this issue is now being addressed and understood by our 
representatives a lot better. Your support on this issue is critical. 

The main and junior academies maintained their activities this past year at full steam and 
many committee activities have taken place. We have addressed the financial situation 
and have assured that we are getting better returns on our financial investments and that 
our scholarship funds are more viable (and numerous). This past year I was 
privileged to become a representative in the earth sciences section of AAAS, and 
although I was unable to make the national meeting due to an administrative post, I will 
help on the academy's behalf next year, as I am now a regular professor once again. 

I want to express my deep gratitude to the following people, who pitched in the extra 
mile while I was on an administrative associate dean assignment during the year: Gordon 
Johnson. Don Young, Karen Conzelman, Peggy Pollack, Betsy Cooper, Don Pinkava, 
and behind the scenes at all times -- Steve Williams and Bud Ellis. They all , to put it 
succinctly. made it all happen. Have a good 1998-99 year. The Board thanks Melissa 
Lane for agreeing to be the luncheon speaker on the subject of Mars and the Mars space 
project. 

The Board also wishes to thank Addison-Wesley, Prentice Hall, and Glendale 
Community College for their generosity in providing refreshments for the coffee 
breaks during the Annual Meeting. 

Tony Brazel, 
President 

REPORTOFTHEPERMANENTSECRETARY 

The office of the Pennanent Secretary is located on the campus of Northern 
Arizona University in Room 225B of the Physical Science building. Correspondence to 
the Pennanent Secretary should be addressed to Gordon Johnson, Box 6010, Northern 
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Arizona University, 86011. The telephone number is (520)523-2680 and the e-mail 
address is gordon.johnson@nau.edu. Any type of questions or needed assistance related 
to the Academy may be communicated to the Permanent Secretary through one or more 
of the means listed above. 

The membership secretary, Peggy Pollak, also has an office at Northern Arizona 
University in the biological sciences building. Don Pinkava is the editor of the Journal of 
the Arizona Nevada Academy of Science with offices in the Department of Botany at 
Arizona State University. The treasurer Karen Conzelman; Newsletter Editor, Steve 
Williams; and Recording Secretary/Proceedings Editor, Betsy Cooper are located at 
Glendale Community College. Thes.e individuals provide outstanding service to the 
Academy. The duties associated with membership, finances, Newsletters, Journal and 
Proceedings require considerable time and the Academy is successful because of their 
dedication and commitment. 

Bill Doerge from Central High School in Phoenix directs the activities of the 
Junior Academy of Science. Bill's contributions make it possible for promising young 
students to gain valuable experience in both research and in sharing the results of their 
research. In 1998 the Junior Academy will hold its meeting at Glendale Community 
College concurrent with the Senior Academy meeting. 

The Academy has taken action this year to provide for the growth of the 
Endov-.ment Fund that supports the scholarship award. It is hoped that this action will 
make it possible for the Academy to expand its awards program in the future. Grants-in
Aid for both college and high school students engaged in research are also awarded by 
the Academy. In addition, the Academy recognizes outstanding teachers at the 
elementary, middle. and secondary levels from schools in Arizona and Nevada. 

The Bud Ellis Service Award is given each year to recognize outstanding Service 
to the Academy. Last year's recipient of this award was Eleanor Davey, a longtime 
member of the Academy's Board of Governers who continues to make outstanding 
contributions to science education in Arizona and nationally, as well. 

Gordon Johnson. 
Permanent Secretary 

1. Call to Order: 

MINUTES OF THE ANNUAL MEETING 
ARIZONA NEVADA ACADEMY OF SCIENCE 

UNIVERSITY OF NEVADA, LAS VEGAS 
LAS VEGAS, NEVADA- APRIL 19, 1997 

The meeting was called to order by President Paul Morgan at 12:45 P.M. 

2. Announcements: 

President Morgan announced that the 1998 Annual Meeting will be held on the campus 
of Glendale Community College in Glendale, Arizona on April 18, 1998. 
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President Morgan also informed the membership that the Governing Board had approved 
the transfer of the Academy's Saving Account into the Endowment Fund for Scholarship 
purposes. 

3. Presentation of Awards: 

President Morgan expressed his thanks to the Board Members, to Chuck Douglas and 
Kathy Lauckner of UNL V for their efforts in arranging the 1997 Annual meeting. 

Gordon Johnson announced the awarding of two Graduate Grants-in-Aid. These grants 
were made to Liming Song of the Department of Chemistry at UNL V for her study on the 
"Development of a Sulfonamide-based Collection System for Tropospheric Active 
Chlorine" and to Arle Hile of the Department of Biology at Northern Arizona University 
for his study entitled "Multiple-stimulus Serial Reversal in Social and Nonsocial Corvid 
Species: a Test of a Socially-relevant Cognitive Trait". 

Gordon expressed appreciation for the efforts of the Chair of this committee, Ron Dorn 
of the Department of Geography at Arizona State University. 

Gordon Johnson also announced that four High School Grants-in-Aid were awarded to 
the following individuals: Angelica Guzman and Arlene Glori ani of Silverado High 
School in Las Vegas. NV and to Frank Jones, Crystal Gilham and Aaron Moffett of the 
Carl Hayden Center for Agribusiness, Equine Science and Natural Resources in Phoenix, 
AZ. Gordon Johnson chaired this Committee with the assistance of Ken Bean, Catherine 
Wilcoxson and Dan Macisaac from Northern Arizona University. 

Gordon Johnson also identified Andrea Huang Kurtz from Durango High School, Las 
Vegas, NV as the winner of the 1997 Bud Ellis Scholarship Award. The first alternate is 
Jared Petty of Moon Valley High School, Glendale, AZ and the second alternate was 
identified as Nevida Jean Jack of South Mountain High School, Phoenix, AZ. The 
Scholarship Committee was Chaired by Richard Holm. 
Sandra Brazel announced that Eleanor Davey as the recipient of the of the 19~7 Bud Ellis 
Outstanding Service Award. Eleanor has been a member of the Academy since 1960 and 
has served as a Director from Central Arizona, Chairperson of the Scholarship 
Committee for many years, been involved for many years in the selection of the 
Outstanding Teacher Award and many other capacities. 

Roberta Williams announced the winners of the Outstanding Science Teacher Awards for 
1997. Jeffrey Thomas Hengesbach from Mountain Pointe High School in Phoenix, AZ 
was the winner for the High School Division, Craig Weeks of the Passeo Verde 
Elementary School, Peoria, AZ was the winner of the Middle School Division and Sandy 
Moore of the Huachuca Mountain Elementary School in Sierra Vista, AZ was the winner 
of the elementary School Division. 
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4. Election of Officers; 

Past-president, Stu Marsh, presented the report of the Nominating Committee to the 
membership. The following individuals were nominated: 

President-elect -Don Young, Office of the Attorney General , Phoenix, AZ 
Membership Secretary - Peggy Pollak, Biology Department, Northern Arizona 

University 
Treasurer - Karen Conzelman, Department of Biology, Glendale Community 

College, Glendale, A? 
Recording Secretary- Betsy Cooper, Department of Biology, Glendale 

Community College, Glendale, AZ 
Director, Southern Arizona- R. Roy Johnson, Tucson, AZ 
Director, Central Arizona- Bud Ellis, Phoenix, AZ 
Director, Northern Arizona- J(jssa Nishikawa, Flagstaff, AZ 

Stu Marsh moved (2nd Lauckner) the slate of officers be elected as presented. Motion 
passed. 

5. Assumption of the Presidency: 

President Morgan then turned the meeting over to Sandra Brazel representing the new 
President Tony Brazel who could not attend the meeting due to commitments at Arizona 
State University. On behalf of President Brazel she thanked the Academy and promised 
a vigorous and productive Presidency. 

6. Adjournment: 

The meeting adjourned at 1:05 p. m. 

Bud Ellis. 
Recording Secretary 
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REPORT OF THE NOMINATING COMMITTEE 

The Nominating Committee submitted the following slate of candidates for 1998-1999: 

President-elect 

Recording Secretary 

Membership Secretary 

Treasurer 

Proceedings Editor 

Director. Southern AZ 

Director, Northern AZ 

Directors. Nevada 

Owen Davis, Department of Geosciences, Univeristy of 
Arizona 

Betsy Cooper, Department of Biology, Glendale 
Community College. 

Peggy Pollak, Department of Biology; Northern Arizona 
University 

Karen Conzelman, Department of Biology, Glendale 
Community College. 

Betsy Cooper, Department of Biology, Glendale 
Community College. 

Andrew Comrie, Department of Geography and Regional 
Development, University of Arizona 

Norman Thomas, Flagstaff, AZ 

Chuck Douglas, Department of Biological Sciences, 
University of Nevada and Kathy Lauckner, Harvey Reid 
Center for Environmental Studies, University of Nevada 

There are 2 openings for Directors for Central Arizona. 

R. Roy Johnson. Chair 
Bud Ellis 

REPORT OF THE MEMBERSlliP SECRETARY 

The report of the membership secretary was not available. 
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REPORT OF THE BUD ELLIS SCHOLARSHIP COMMITTEE 

The winner of the Bud Ellis Award this year is Shelly Brianne Cole of Kofa High School. 
Shelly plans on attending the University of Arizona and majoring in Civil Engineering. 

The first alternate is Monique Marie Leon graduating from Douglas High School. 
Monique intends to attend the University of Arizona and plans to become a pediatric 
physician. 

The second alternate is Jon Peoble of Camp Verde High School. Jon plans on majoring in 
Computer Science at Northern Arizona University. 

Richard Holm, chair 
Gordon Johnson 

NECROLOGY REPORT 

It is with profound regret that we announce the death of Dr. Charles Minor January 24, 
1997. Dr. Minor was born in Churdan, Iowa. He obtained his BS from Iowa State 
College in 1941. and both a MS (1942) and Ph.D. (1958) from Duke University. Dr. 
Minor taught at Clemson University before going to Northern Arizona University, where 
he was the founding Dean for the School ofF orestry. He served as Dean until 1983. Dr. 
Minor was an Emeritus member who joined ANAS in 1959. 

Peggy E. Pollak 
Necrology Committee 

REPORT OF THE HIGH SCHOOL GRANTS-IN-AID COMMITTEE 

Four High School Grants of $100.00 each were awarded to the following students: 
(l)Ialana Jacobson, (2) Aaron Moffett, (3) Natalie Ward, and (4) Eileen Jordon. Natalie 
Ward is from Smith Valley High School in Smith, Nevada. Her teacher sponsor is Randi 
Hunewill. Alana, Aaron, and Eileen are all students at Carl Hayden Agricultural 
Biotechnology School in Laveen, Arizona. Christy Mecey-Smith is their teacher sponsor. 

Gordon Johnson 
Catherine Wilcoxson 

47 



  

REPORT OF THE GRADUATE GRANTS-IN-AID COMMITTEE 

Two graduate Grants-in-aid were awarded this year. The recipients are (1) Stacey 
Chapman who is working on her Ph.D. in Biology at the University of Las Vegas 
investigating Havasu crayfish burrow ecology and (2) Kevin Sweeney who is working on 
an advanced degree in geography at the University of Arizona doing an analysis of 
prehistoric communities in the Eastern Tonto basin. 

Gordon Johnson 
Richard Holm 

REPORT OF THE OUTSTANDING SCIENCE TEACHER COMMITTEE 

The Outstanding Science Teacher Awards for 1998 have been awarded to the following 
individuals: 

High School -Christine Miller of Elko High School, Elko, NV 
Matthew Malloy of Camp Verde High School, Camp Verde, AZ 

Middle School - Jeff Simpson of Sunrise Middle School, Scottsdale, AZ 

Elementary School - Alice Mara of Kyrene de las Manitas, Tempe, AZ 

Roberta Williams, chair 
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REPORT OF THE TREASURER 

Endowment Fund 
December 31, 1996 Balance 
Interest Deposits 
Transferred to Vanguard Prime Money Market Fund (7/3/97) 
(Renamed Operating Fund and Shon Term Reserve Fund) 
Balance on 12/31/97 

Endowment Fund - CD 
December 31, 1996 Balance 
Interest Deposits 
Transferred to Vanguard Prime Money Market Fund (7 /3/97) 
Balance on 12/31197 

Operating Fund and Short Term Reserve Fund 
Opening Balance (Transferred from General Fund) (6/20/97) 
Transferred from Endowment Funds (7/3/97) 
Dividend Deposits 
Transferred to Vanguard Index 500 (Renamed Goethe 

Educational Endowment Fund) (7/29/97) 

Account Value on 12/3 1/97 

$7,807.85 
+93.92 

-7,901.77 

$0.00 

$10,896.33 
+298.74 

-$11 ,195.07 
$0.00 

$3000.00 
+19,096.84 

+316.30 

-11 ,730.00 
$10,683.14 

Goethe Educational Endowment Fund CVanguard Index 500 Mutual Fund) 
Opening Balance (Transferred from Operating Fund) (7 /29/97) $11 ,730.00 

133.054 shares at $88. I 6/per share Total: I 33.054 shares 

Dividends +1.188 shares Total: 134.242 shares 
Capital Gains +0.842 shares Total: 135.084 shares 

Account Value on 12/31/97 (135.084 shares at $90.07/share) $12,167.02 

General Fund 
December 31, 1996 Balance 
Transferred to ASU Account 
Transferred to Operating Fund (6/20/97) 
Deposits 
Expenses 
December 31, 1997 Balance 

ASU General Fund 
December 31, 1996 Balance 
Deposits 
Expenses 
December 31, 1997 Balance 

Market Value of Assets (as of December 31, 1997) 
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$5,810.84 
-1 ,750.00 
-3,000.00 
+8,281.50 
-7,490.67 
$1,851.67 

$945.52 
+1,750.00 
-2,634.35 

$61.17 

$24,766.00 



  

General Fund Details 

Deposits Expenses 

$3115.00 Membership dues 

Journal: 
$385.00 Subscriptions 
$502.00 Sale of Back Issues 
$2178.00 Reprii)ts/Page Charges 

Printing $2031.58 
Typing $138.00 
Postage $330.40 

Newsletter: 
Printing $290.16 
Postage $3 11.66 

Scholarships: 
Scholarships $1000.00 
Committee Expenses/Postage $12.74 

Grants-in-Aid, High School: 
Grants $400.00 
Postage 174.22 

Grants-in-Aid, Graduate $500.00 
Annual Meeting: 

$1642.50 Registration Fees 
Proceedings, Printing $600.13 
Friday Reception $288.25 
Coffee Breaks $1174.50 
Saturday Luncheon $1166.00 
Awards 

Outstanding Service $50.00 
Outstanding Teacher $150.00 
Plaques $77.08 
Best Student Papers $100.00 

Supplies $91.90 
Junior Academy: 

$264.00 Registration Fees 
Luncheon $384.93 
Trophies $245.00 

$195.00 Goethe Endowment Fund Contributions 
AZ Corporation Commission $10.00 
NAAS Dues $74.05 
Supplies $151.89 
Postage/Office $372.53 

$8281.50 TOTALS $10,125.02 
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SESSION II: 

2:45-3:00 

CHANGE FOR BIOLOGY SECTION 

SEX-LINKED INHERITANCE OF A CUTICULAR 
PIGMENTATION MARKER IN THE MARINE ISOPOD, 
PARACERCEIS SCULPTA HOLMES (CRUSTACEA: 
ISOPODA: SPHAEROMATIDAE) 

Stephen M. Shuster and Lisa Levy (Northern Arizona University, Flagstaff, Arizona) 

Lisa Levy will present her paper as a poster session in LS 153 from 9:00- 10:00 

SESSION 1: 

ROOM: 

Chairperson: 

9:15-9:30 

ADDENDUM FOR CHEMISTRY SECTION 

9:15 

sc 128 

Dr. Elizabeth Larson 

COLLOIDALLY MEDIA TED TRANSPORT OF 
ACTINIDES IN GROUNDWATER 

Steven George. S.M. Steinberg, Vernon Hodge (University of Nevada, Las Vegas) 

Stable colloidal material in groundwater represents a vehicle for enhanced 
transport of radionuclides. We are exploring methods to collect and characterize 
colloidal material in Southern Nevada aquifers. Specifically, we have investigated the 
use of cross flow filtration for isolating colloidal particles, and a Split Flow Thin Cell 
(SPLITT) separations for obtaining size information. We have utilized SPLITT 
fractionation with ICP measurements on various spring waters and well waters to obtain 
evidence for the occurrence of colloids. In several cases we can make some inferences 
on the elemental composition and molecular weight of colloidal particles. Utilizing both 
SPLITT and filtration techniques, we have also investigated the ability of synthetic silica 
to transport Th +4 in aqueous solution. We are presently addressing the interaction of 
other actinides with colloidal silica using a dialysis technique. 



 

SESSION I: 

ROOM: 

Chairperson: 

11:15-11:30 

ADDENDUM FOR CONSERVATION SECTION 

11:15-11:30 

sc 133 

Dr. Jim deVos 

HABITAT USE OF PRONGHORN ON A SHORT-GRASS 
PRAIRIE OF NORTHERN ARIZONA: A PRELIMINARY 
REPORT 

Cindy L. Ticer, James C. deVos Jr. Richard A Ockenfels and AndiS. Rogers (Arizona 
Game and Fish Department, Phoenix, AZ) 

Results of a statewide pronghorn antelope (Antilocapra americana) habitat 
analysis (Ockenfels et al. 1996) indicated that pronghorn habitat on Babbitt Ranches in 
northern Arizona could be improved by rangeland modifications. Grassland areas of 
Babbitt Ranches possessed low plant diversity, waters were low in number and frequently 
inaccessible, and fences restricted pronghorn movement. We coordinated with Babbitt 
Ranches to develop a long-term study plan to evaluate effects of habitat modifications on 
pronghorn populations in the area. In March of 1997, we captured, radiocollared, and 
eartagged 17 pronghorn antelope to monitor habitat use, home ranges, and movement 
patterns prior to and following habitat modifications. Additionally, herbaceous biomass 
samples were collected at one-third of the sites during fawning and rearing seasons (April 
- July) to determine if differences in forage production occur between use and random 
sites. Using a log-likelihood G-test contingency table we determined that there were no 
significant differences (P>0.05) between antelope locations and random sites. To date 
pronghorn home ranges and movement patterns are individualistic and no discernible 
movement patterns were observed. AT -test showed no significant difference between 
the mean biomass production at locations and random sites. Future modifications on 
Babbitt Ranches will include: prescribed burns to increase plant diversity, installation of 
additional water sources, and fence adjustments to improve water access and facilitate 
pronghorn movements. 
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