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AGRICULTURAL STUDIES

Saturday, April 19
Classroom Office Bldg., Room B26
9:00

A FIELD TEST OF A NITRATE-NITROGEN
PREDICTION Am

Colin L. Sweeney, Alan Olness2, Dian Lopez', Jason Cordes3
and W.B. Voorhees'· 1 University of Minnesota-Morris, Dept. of
Computer Science, Morris, MN 56267; 2 USDA-ARS North Central Soil Conservation Research Laboratory, Morris, MN
56267, 3MRS Systems Corporation, 14000 Technology Drive,
Eden Prairie, MN 55344.
Prediction of crop needs for nitrogen (N) is needed to
improve fertilizer use efficiency in agriculture. A nitrate-N
(No- 3-N) prediction model was field tested over 5 locations.
The objectives of the study were to predict N fertilizer needs
using the model, apply N based on predictions, and compare
the final crop yield with the producers' standard practice
yield results. Test strips in corn (Zea mays L.) were fertilized
with starter fertilizer N, phosphorus, and potassium. Soils
were sampled and examined for pre-plant N0 3 -N, pH,
organic matter and clay content. Amounts or NO- 3-N
produced by soil microbial activity was predicted and
summed with the amount of NO-3-N initially present. Average
observed change in soil N03-N was 2.1 ug g' 60 cm'. The
amount of fertilizer needed by the crop was determined by
subtracting the amount of naturally produced NO- 3-N from
the critical level needed to maximize crop yield and this
amount of fertilizer N was added. Corn yields averaged 130
bu ac' in the test strip and 125 bu ac' in adjacent producer
managed areas, yields were not different (p>0.05).

9:20

COMPARING TIIE ECOLOGY AND ECONOMICS OF
SUSTAINABLE AND CONVENTIONAL AGRICULTURE

Ketil Ragin and Eugene Bakko, St. Olaf College, Northfield,
MN55057
A three year com-corn-soybean rotation on a large scale
conventional farm was compared ecologically and
economically with a sustainable five year corn-soybeanoats/alfalfa-alfalfa-alfalfa rotation on a smaller operation. A
hypothetical third rotation, consisting of corn only, was
generated from the corn-com-soybean data. Both operations
are located near St. Olaf College in Northfield, MN. The study
was performed over three years, from 1994 to 1996. Field
research was completed at both sites in order to determine
soil quality and weed density. The five year rotation had an
increase in earthworm population from 1995 to 1996, while
average weed numbers were similar on both farms. Soil
erosion rates, which were calculated using the USDA
Universal Soil Loss Equation, were lower in the five year
rotation. Economic data were collected from the farmers. The
five year rotation had comparable yields, but higher labor
time and fuel input costs than the conventional farm.
However, because of the reduced amount of pesticide and
fertilizer needed, the total energy consumption per acre was
lower on the sustainable farm. This research was ,supported
by the an Energy and Sustainable Agriculture grant from the
Minnesota Department of Agriculture and by the Howard
Hughes Medical Institute.

9:40 .

How PARTICIPATORY LEADERSHIP TRANSFORMS:
THE CASE OF SPRING IIIu. COMMUMTY FARM
Andrea Myhre, Center for Global Environmental Education,
Hamline University, 1536 Hewitt Ave., St. Paul, MN 55104
This paper concerns a case study of the expansion of a
Community Supported Agriculture farm (CSA). CSA is an
agreement between one or more farm operators and
"members," who pay in advance to support the farm for a
season, and in return, receive a share of the farm's output.
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The research is a part of a comparative study of eight CSA
farms in the Twin Cities metropolitan region funded by the
SARE/LISA unit of the U.S. Department of Agriculture One
research goal is to "determine values end organizational
foundations for the economic and social effectiveness of
CSA." Springhill Farm, the example in our paper, recently
doubled their membership. The farmers and the members
were confronted with the task of maintaining the high quality
produce grown and the close-knit membership community,
while ensuring a livable income for the farmers. We followed
this process by attending membership "Core group"
meetings, as well as a pre and post season survey of new
members and old members. Our hypothesis was that shared
leadership as advocated by social activist Miles Horton,
would be more effective in this process than the charismatic,
authoritarian leadership style of organizer Saul Alinsky.

10:00

ABANDONED FARMSTEADS OF EASTERN

COTTONWOOD COUNTY, MINNESOTA

Lisa M. Rainey, University of Minnesota, Twin Cities
Minneapolis, Minnesota, 55455
Farms in Minnesota have grown and fewer farm families are
necessary because farm technology has changed. This has
made farms redundant. Abandoned farmsteads are important
indicators of farm change in Minnesota. The number of farms
in Cottonwood County, MN has dropped from 2,063 in 1950
to 876 in 1992, while the average size of farms has risen from
200 acres to 428 acres. I have mapped the distribution of
farmsteads in a nine-township study area in the peak year
(1950) and the current farmsteads. I have interviewed local
residents to determine why farmsteads have been abandoned
in the area and to gain insight into changes in the agricultural
economy and their relation to trends in farming as a whole.

10:20

PEA ROOT ExTRAcrs AS HATCHING FACTOR FOR
THE SOYBEAN CYST NEMATODE

Ashling, Melody, Curtis Reese and John Frey, Mankato State
University, Dept of Biological Sciences, Mankato, MN 560028400
The soybean cyst nematode (Heterodera glycines) is a
common soybean pathogen in the midwest with a negative
economic impact. Our experiment was designed to determine
if pea root exudates could serve as a nematode hatching
factor. Thirty three varieties of peas were grown in the
greenhouse for 20 days, harvested and placed in 100 ml of
distilled water to collect root exudates. The exudates were
filter sterilized, diluted to Ix, 0.Sx and 0.2x concentrations
and placed in tissue culture plate wells. To each well, 1000
nematode eggs were added by placing them on a 100 m
mesh filter. There were three controls: distilled water,
soybean exudates, and a ZnC12. The eggs were incubated for
three weeks; the hatched nematodes where counted at the
end of each using an inverted microscope.
There was a significant difference (0.001 level) between
controls and many of the pea varieties for each week, but the
data suggested that several pea varieties could promote
soybean cyst nematode hatching. A second part of this
experiment occurred in the greenhouse where pea and
nematode eggs interaction was measured in a soil condition.

BIOCHEMISTRY/BIOMEDICAL/
MOLECULAR BIOLOGY

I

Saturday, April 19
Classroom Office Bldg,, Room B25
9:00

REGULATION OF TIIE HUMAN ANDROGEN RECEPTOR
GENE

Naomi Anderson, Bethel College, 3900 Bethel Drive, St. Paul,
MN55112
Abnormal regulation of the human androgen receptor (hAR)
gene occurs in disorders such as testicular feminization,
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benign prostatic hyperplasia (BPH), and prostate cancer. The
goal of this research was to study the regulation of the hAR
gene. Segments of the hAR gene promoter were each
subcloned into the pGL3 vector which contains a
promoterless luciferase gene. These constructs were
transfected into LNCaP (lymph node carcinoma prostate)
cells. Once the basal level of luciferase expression was
determined, mibolerone, an analog of testosterone, was used
to determine its effect on hAR gene promoter regulation. The
segment of the hAR gene from -4.7 to +.57kb exhibited a
twofold downregulation of luciferase activity with mibolerone
compared to the levels generated by the segment from -2.3 to
+.57kb. It is hypothesized that this downregulation may be
due to an hAR response element located between -4.7 and
-2.3kb.

9:20

LEVELS OF RAPLA DURING NIH-3T3 CELL
PROLIFERATION

Danielle Perry, University of St. Thomas, 2115 Summit
Avenue, St. Paul, MN 55105
There is evidence that Rapla protein may be antagonistic to
Ras, which stimulates progression of the cell cycle. It is
hypothesized that during DNA synthesis, levels of RaplA
pwtein and RNA are lower than levels in growth-arrested
cells. The purpose of this research was to determine whether
these decreases are present in S-phase NIH-3T3 cells. Protein
levels were determined via Western blotting, and RNA levels
were determined via Northern blotting. Results show a
decrease in at least one form of Rapla protein, but an
increase in RNA at 24 hours when compared to control. In
similar experiments on proliferating rat liver, the level of
Rapla RNA decreased at early times and then rebounded to
levels higher than control. Earlier time points will be
investigated to determine if this cell line shows a similar
pattern of expression.

9:40

THE

EFFECTS OF INACTIVIIT ON BIOCHEMICAL
PROPERTIES OF SKELETAL MUSCLE FIBERS WITH
AGING

B.E. Ojala, JJ. Groskreutz, j.S. Shoeman and L. V. Thompson,
University of Minnesota, Box338 UMHC, Minneapolis, MN
55455
Skeletal muscles adapt to various conditions. Muscles are
heterogeneous in fiber type; however the specific fiber-type
adaptations to stresses are unknown. The purpose of this
study is to determine the effects of hindlimb unweighting
(HU) on selected oxidative and glycolytic marker enzymes in
single muscle fibers in two age groups of rats (12 and 30
month). After seven days of HU, the soleus (SOL), red (RG)
and white (WG) gastrocnemius muscles of the control and
HU animals are isolated, removed, quickly frozen and
subsequently freeze dried. Single fibers are dissected and one
segment of each fiber is used for myosin heavy chain (MHC)
analysis on SDS-PAGE and the other segment is used for
enzymatic assays [lactate dehydrogenase (LDH) and
beta-hydroxyacyl-coenzyme A dehydrogenase (B-HAD)
activity, expressed in nmol•ug dry wt- 1•hr- 1]. Preliminary
biochemical analysis demonstrates fiber-type specific changes
in enzymatic properties of the different MHC fiber types (type
I, type Ila, and fibers coexpressing both MHC I and MHC Ila)
from both aged animals (LDH activity; Type Ilb Ila > I-Ila >
I). Following HU, an increase in LDH activity of the SOL
MHC type I fiber is observed in both age groups, whereas
LDH activity of RG MHC type II remains stable. In
conclusion, the single skeletal fibers adapt in a fiber type
specific manner and biochemical properties adjust to these
conditions. The HU results suggest specific fiber-type enzyme
activity shifts from oxidative to glycolytic energy sources.
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10:00

USE OF mE Two-HYBRID SYSTEM IN mE
IDENTIFICATION AND CHARACTERIZATION OF
TRANSCRIPTION FACTORS OF THE HUMAN
ANDROGEN RECEPTOR

Susan Mueller, Bethel College, 3900 Bethel Drive, St. Paul, MN
55112
Gene Expression is a complicated and poorly understood
process. In some cases activation or repression of a particular
gene is mediated by the action of hormones such as
androgens, growth hormones, or vitamins. Receptors present
in the cell are required to coordinate the actions of these
biomolecules, and the activation of the gene in question.
Along with RNA polymerase these receptors must form a
complex with other proteins in the nucleus to form an active
transcription complex. For this research, the androgen
receptor was used to identity the associated proteins
necessary for its function. The yeast two-hybrid system was
used to study the interactions of transcription factors with the
androgen receptor. Several clones containing inserts
encoding potential interacting transcription factors were
isolated and the results of their analysis will be discussed.
10:20BREAK

10:40

EFFECTS OF UV RADIATION ON CELL
SUSCEPTIBil.IlY TO VIRAL INFECTION

Brent]. Ryckman and Dr. Emmanuel E. Brako, Biology
Department, Pasteur Hall, Winona State University, Winona,
MN55987
The ability of equine herpesvirus type-1 (EHV-1) to produce
infectious progeny in UV irradiated cultured cells was
assessed. Two cell lines were used; RK-13 (normally
susceptible to EHV-1) and 3T3 (normally resistant to EHV-1).
Cell monolayers were independently irradiated for lOmin.,
30min., and 60min. Samples from each exposure time were
then inoculated with virus at various times after exposure (0,
6, 24, 48hrs). Samples were microscopically examined for
signs of viral infection using phase contrast optics. The
production of infectious progeny was quantified by the 50%
end-point method of Reed and Muench. Irradiated
monolayers did not show cytopathic effects (CPE) typically
seen in RK-13 (syncytia and cell rounding). The titers of
infectious progeny in cultures of RK-13 that received UV
radiation were similar to those seen in 3T3 cultures. These
were significantly lower than those seen in non-irradiated
cultures of RK-13. These results indicate that exposure to UV
radiation for as short as 10 minutes may cause previously
permissive RK-13 cells to lose their ability to support the
multiplication of EHV-1.

11:00

ANrmODIES TO SURFACE IGS BUT NOT SURFACE
IGM CAN ACCELERATE APoPTOSIS OF MATURE B
LYMPHOCYTES AT SUB-STIMUI.ATORY
CONCENTRATIONS

Erica Andersen-Nissen* and Robert F. Ashman, Ph.D.,
*Biology Department, Macalester College, 1600 Grand
Avenue, Saint Paul, MN; VA Medical Center and Department
ofMedicine, University of Iowa, Iowa City, L4
Antibody to cell surface IgD or IgM results in cross-linking
and signal transduction. Low-dose anti-IgD increases early
(16 hour) mature B cell apoptosis, providing a hypothetical
mechanism for low-zone tolerance induction, while high
dose anti-IgD results in cell cycle entry. The question
addressed in these studies is whether anti-µ induces the same
biphasic response. After 64 hours of culture, the
dose-response curves for a monoclonal and a polyclonal
antibody were similar to that previously determined for
anti-8, However, it was found that after 16 hours of culture,
anti-µ did not substantially affect rates of apoptosis,
suggesting a possible difference between surface IgD and
IgM functioning on the mature B cell.
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11:20

TATl GENE OF SACCHAROMYCES CEREVISIAE
ENCODES AMINO AQD PERMEASE MEDIATING LOW
AFFINI1Y HISTIDINE UPTAKE

Milan Bajmoczi and Lester R. Drewes, Biochemistry and
Molecular Biology, University ofMinnesota-Duluth
Previous studies on histidine uptake in Saccharomyces
cerevisiae revealed the presence of two uptake systems with
different affinities (Km values). The high affinity system,
encoded by the gene (HIPl), has been mapped, cloned and
sequenced.· To select the gene coding for a low affinity
system, a histidine dependent strain (hip!, his4) was
transformed with a yeast genomic multicopy library, and
colonies growing at a low histidine concentration were
selected. Following further selection procedures, several
candidate clones were identified. Restriction analysis was
performed on the remaining candidates the results of which
have placed these candidates into two groups. Three
representatives of each group were partially sequenced and
following blastn search revealed the presence of HIPl gene in
one group and TATl gene in the second group. Histidine
uptake studies were performed on the yeast possessing the
candidate plasmids with TATl gene,' which is known to
encode the high affinity system for tyrosine uptake. Plasmid
with HIS4 gene (HIS4 is a part of the biosynthetic pathway)
was employed as a control. It is concluded that the uptake of
histidine is enhanced by TATl gene.
11:40

3,4-DIHYDROXYPHENYLACETIC ACID AS A MARKER
FOR COPPER DEFIQENCY IN SPRAGUE-DAWLEY RATS

Paul T. Teman, University ofMinnesota, Duluth
The synthesis of norepinephrine (NE) from dopamine (DA) is
catalyzed by dopamine-b-monooxygenase (DBM). DBM is
located in sympathetic nerves and the adrenal medulla. DBM
requires molecular oxygen, ascorbic acid, and copper for
optimal activity. Copper deficient rats have a reduced DBM
activity resulting in an elevated concentration of DA and a
decreased concentration of NE in tissues. The predicted low
level of NE is not observed in blood plasma. This anomaly
may be due to the sympathetic infusion of NE stored in
vesicles in the adrenal medulla (fight or flight response) upon
sampling of blood from rats. Instead of measuring the levels
of DA and NE in plasma, levels of their breakdown products
were measured: 3,4-dihydroxyphenylacetic acid (DOPAC) and
3,4-dihydroxyphenylglycol (DHPG), respectively. These
products are formed slower than the release of DA and NE,
and therefore plasma levels should be reflective of. the
predicted high level of DA and low level of NE in tissues.
Sprague-Dawley rats (copper adequate and deficient) were
studied and the plasma collected and analyzed. DOPAC and
DHPG were isolated from plasma by alumina extraction and
detected and measured by HPLC with amperometric detection
using ion-pairing on C=18 reverse-phase columns with sodium octylsulfonate. Results indicate a two-fold increase in
DOPAC in the copper deficient rats compared to copper adequate rats, however, there was no change in DHPG levels.

BIOCHEMISTRY/BIOMEDICAL/
MOLECULAR BIOLOGY II

·

Saturday, April 19
Classroom Office Bldg., Room B35
9:00

RAT WHITE BLOOD CELL PEPTIDYLGLYCINE
a-AMIDATING MONOOXYGENASE ACTIVI1Y IS NOT
ALTERED BY A COPPER-DEFICIENT DIET

Donny Peterson, University ofMinnesota, Duluth
Copper is an essential element for the proper homeostasis of
all living systems. For example, copper plays roles in the
maintenance of connective tissue, energy metabolism,
norepinephrine production, iron mobilization, melanin
formation and antioxidation.

16

Peptidylglycine a-Amidating Monooxygenase (PAM)
catalyzes a posttranslational change in many important
precursor neuropeptides that contain a carboxy-terminal
glycine. PAM is composed of two catalytic domains; the
copper dependent enzyme performs two sequential steps in
the production of a-amidated peptides.'
Activity of the enzyme PAM can be altered by feeding a
copper-deficient diet to rats.' PAM activity can be detected in
the white blood cells (wbc) of rats although only present at
<1 % that of cardiac atria and brain hypothalamus
The purpose of our experiments was to compare PAM
from control and copper deficient rats in isolated white blood
cells as a potential biochemical marker of Cu status. PAM
assays were conducted on plasma and white cells. Other
biochemical cuproenzymes were measured to confirm altered
copper status. White blood cell PAM was not a sensitive
indicator of altered copper status compared to plasma PAM,
ceruloplasmin, or wbc Cu,Zn-superoxide dismutase.
' BA Eipper, SL Milgram, EJ Husten, H-Y Yun, RE Mains.
Protein Science 0993), 2, 489-497
2
JR Prohaska, WB Bailey, PM Lear, J Nutr 0995), 125,
1447-1454.
9:20

EVIDENCE FOR A NOVEL ZN 2• TRANSPORTER
REGUIATED BY KNOWN PROTO-ONCOGENE
TRANSCRIPTION FACTOR MYB

Aubie K. Bundy, G. Bradley Alsop, (Colleen Belk), Department
of Biology, University of Minnesota-Duluth, Duluth, MN
55812.

ZRTl and ZRT2 are known to be the genes primarily
responsible for Zn 2• uptake in Saccharomyces cerevisiae.
zrtl/zrt2 double mutants are capable of Zn 2• uptake when
they are grown on high Zn 2• media, suggesting the existence
of a third transporter. To further investigate this possibility, a
cDNA library of Arabidopsis thaliana was transformed into
the zrtl/zrt2 double mutants and the cells were plated on low
Zn 2• media, thereby selecting against the double mutants with
no other means of Zn 2 • uptake. We isolated six colonies
capable of Zn 2 • uptake. Three were characterized as
containing IRTl, an Zn2• transporter capable of limited Zn 2•
uptake. The other three colonies were sequenced and found
to contain the proto-oncogene myb. myb is a known
transcription factor that is generally active during cell
proliferation. Proto-oncogenes, like myb, are involved in cell
cycle control, and when mutated can lead to cancer. We
found that the DNA binding domain of myb is a zinc finger
domain and as such requires Zn 2• as a cofactor. It is our
hypothesis that myb induces transcription of a third Zn 2•
transporter (as yet uncharacterized), thus enabling zrtl/zrt2
double mutants to acquire enough Zn2• for survival.
9:40

THE ROLE OF SURFACE CHARGE IN PROTEIN
ADSORPTION TO APATITE SURFACES

Jeremiah P. Depta, Biochemistry Program, Gustavus Adolphus
College, St Peter MN 56082
Many proteins are known to interact with apatite like surfaces
in human biology, for example, to teeth in the oral cavity,
and to bone in bone-tissue interactions. Little is known
however as to the physical basis of the interaction of proteins
specifically to a hydroxyapatite matrix. The "on·• and "off'
velocity constants for binding to synthetic hydroxyapatite, of a
number of proteins known to interact in the oral cavity with
tooth surfaces has been experimentally determined. With a
and ~ caseins the "on'' velocity constants correlate with the
number of phosphate groups indicating that the presence of
multiple phosphate groups leads to increased adsorption
rates. With JC casein, which has a single phosphate group, a
much slower "on" velocity constant is found, comparable to
those found with dephosphorylated caseins. Two proteins of
similar size, and with known three dimensional structures,
a-lactalbumin and cystatin, have also been studied, together
with the major helix of cystatin, which contains a cluster of
negatively charged carboxyl groups, and amylase, another
protein with a known three dimensional structure. Direct
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binding studies and an analysis of surface negative charge
suggest that proteins with suitably spaced groups of negative
charge [such as provided by the multiple phosphate groups
of a and p casein) bind to apatite surfaces much faster than
proteins lacking such areas.
10:00

DETERMINATION OF MUTATIONS IN TIIE
ESCHERICHIA COID CT70-RNA POLYMERASE
SUBUNIT CAUSING ALTERED' BACTERIOPHAGE N4
LATE TRANSCRIPilON INITIATION

W

Heather]. McCune•, James G. Straka+, and Lucia B.
Rothman-Denes++, Departments of"Biology, and ·Biology and
Chemistry, Macalester College, St. Paul, MN, 55105, and
··Department of Molecular Genetics and Cell Biology,
University of Chicago, Chicago, IL 6063 7.
Late transcription in the lytic bacteriophage N4 is carried out
by the E. coli cr'0-RNA polymerase (RNAP) and is activated by
N4SSB, a single-stranded DNA binding protein. N4SSB acts
strictly through protein-protein interaction with the E. coli
RNAP. The target of this interaction resides in the 109
C-terminal amino acids of the W subunit. To further define
the target, E. coli W3350, a strain susceptible to N4 infection,
was transformed with plasmids designed to produce E. coli
RNAP W subunit with random mutations in an interval
encompassing the C-terminus at levels high enough to
compete with the wild-type p· subunit encoded from the
chromosome for incorporation into the functional
polymerase. Transformants with identified mutations were
tested for N4 infection. Only one such transformant was
found to have lower than wild-type infection levels.
However, total RNA harvested from this infected transforrnant
indicated that N4 late transcription does occur, despite the
decreased infection levels. Preliminary work on the
transformation and subsequent N4 infection of a second
strain, E. coli RL602, which lacks an active wild-type W
subunit at 37°C, has been performed. The characterization of
an antibody to N4SSB will be briefly described.
10:20 BREAK
10:40

ALPHA-Al>RENERGIC RECEPTOR BINDING IN MRC-5
HUMAN FIBROBLASTS

Ann Ryan, University of St. Tbomas, 2115 Summit Avenue, St.
Paul, MN 55105
Preliminary data has indicated that MRC-5, human embryonic
lung fibroblast cells, produce and release Hepatocyte Growth
Factor/Scatter Factor (HGF/SF) in response to norepinephrine
stimulation. The stimulation appears to work through the a
1-Adrenergic receptor (AR) because it can be inhibited by the
al-AR blocker, prazosin. In this study, radioactive
ligand-binding methods were established on fibroblas~ic_ cells
in culture to test for the presence, number, and affm1ty of
cxl-AR's on the surface of the cells. Swiss 3T3 cells have few
receptors, as compared with hepatocytes, and the receptors
have an approximately nanomolar affinity for their ligand.
MRC-5 cells have similar binding characteristics. We are
currently doing studies to determine if binding to cell
membrane preparations gives results similar to the cell
culture method.
11:00

EFFECT OF PROTEIN SUPPLEMENTATION OF MEDIA ON
EARLY DEVELOPMENT OF BOVINE EMBRYOS IN VITRO.

Treat
Control
BSA
ECS
FCS
FF

No.
Oocytes
125
113
147
129
159

Overall 2 PN > 2 PN 2-4 cells> 4 cells Cleavage Degen.
(%)
Fen(%) (%)
(%)
(%)
(%)
(%)
65.6a
68.la
70.7a
68.2a
63.5a

4.0a
9.7a
17.7b
20.9b
18.9b

0.8a
5.3b
2.7a
15.5b
2.5a

27.0a
31.0a
34.7a
22.5b
23.3b

44.8a
47.8a
39.5a
23.3b
22.2b

16.oa
21.2a
2.7b
14.0a
13.2a

In conclusion, FCS and FF supplementation depressed
cleavage (P<.05) while BSA and ECS did not affect it (P>.05).
BSA tended to increase (P=.05) development beyond 4 cells.
11:20

ROLE OF ESTROGEN IN PREvENTING MUSCARINIC
ACETYLCHOLINE RECEPTOR DAMAGE AsSOCIATED
WITII Af.ZHEIMER'S DISEASE

Tara E. Jenson, College of St. Catherine, 2004 Randolph Ave,
St. Paul, MN 55105
The ability of estrogen, in the form of 17-P-estradiol, to
provide protection against muscarinic acetylcholine receptor
damage associated with Alzheimer's disease was measured
using receptors isolated from human brain tissue.
Acetylcholine receptors were incubated with an endogenous
inhibitor, which indirectly causes irreversible free-radical
damage, and varying concentrations of 17-P-estradiol.
Subsequent incubation with radioactively-labeled antagonist
of muscarinic acetylcholine receptors demonstrated increased
antagonist binding by receptors which had been exposed to
17-P-estradiol relative to receptors exposed to inhibitor but
not 17-P-estradiol. Results demonstrated an increased binding
of antagonist by acetylcholine receptors, and thus a decrease
in the inhibitor-generated, free-radical damage done to the
receptors, as the concentration of 17-j3-estradiol increased.
11:40

STIMULATION AND INHIBITION OF NERVE GROWTII
CONE BEHAVIOR AND NEURITE ELONGATION BY TIIE
PROTEIN KINASE INHIBITORS KT5926 AND K252A

Joel V. Oberstar, Hamline University, 1536 Hewitt Ave., St.
Paul, MN 55104
The effects of the related protein kinase inhibitors KT5926
and K252a on neuronal outgrowth were studied using chick
embryo sensory nerves. Studies showed that dorsal root
ganglia sensory neurons respond to both KT5926 and K252a
with substantial dose-dependent effects on neurite
outgrowth, rate of growth cone migration, and lamellipodial
spreading In long-term effect studies (18 hr), KT5926 exerts a
biphasic effect on neurite outgrowth, K252a exhibits a
negative dose-dependent effect. This difference may occur
because K252a inhibits activation of the NGF receptor trk A
while KT5926 does not. Both drugs, however, exhibited
similar immediate effects at low concentrations, stimulating
growth cone migration and lamellipodial spreading. At high
levels of either drug, spreading was still stimulated but
migration was inhibited. The different effects observed
suggest that the actin-based protrusive motility of the growth
cone leading margin and the cytoskeletal mechanism that
drives neurite elongation are regulated differently by changes
in protein phosphorylation and dephosphorylation.

BIOCHEMISTRY/BIOMEDICAL/
MOLECULAR BIOLOGY

Ill

Ashley E, Haine, Tayab Rabil and Alan G. Hunter, Science in
Agriculture, University of Minnesota, 495 AnSc/VetMed, St.
Paul, MN 55108

Saturday, April 19
Biological Sciences Center, Room 70

Bovine oocytes were matured and fertilized in vitro,
Presumed embryos were cultured (48 h, 39C) in modified
Medium 199 (M199). The four protein modifications to M199
were 10% fetal calf serum (FCS), 10% estrus cow serum
(ECS), 8% bovine serum albumin V (BSA), and 10% follicular
fluid (FF). At 48 h, oocytes were fixed, stained and evaluated
for development. Data, analyzed by Chi-square, are
presented below. Within columns, percentages with different
letters differ (P<.05) from control.

9:00

Vol. 61, No. 1, 1997

10.4a
17.7a
4.8a
0.7b
1.9b

IMMuNE SYSTEM DESTRUCTION BY TIIE HUMAN
IMMUNODEFICIENCY VIRUS (IIlV) MAY BE
MEDIATED BY TRANSFORMING GROWTII FACTOR ~
(TGF ~)

Denise Klinkner, St. Mary's University of Minnesota, 700
Terrace Heights, Winona, MN 55987-1399
Transforming growth factor p (TGF P) mediates several
functions in the human body. With its role as an immune

17
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suppressor, TGF ~ is implicated in T-cell death in AIDS
patients. Jurkat T-cells were cultured in the presence of 1 and
5 ng TGF ~/ mL media, and DNA was collected from the
samples. When run on agarose gels, the DNA samples
demonstrated a banding "ladder" effect, indicating that
treatment of Jurkat T-cells with TGF ~ may cause
programmed T-cell death, apoptosis.

9:20

ExPERIMENTAL DNA FINGERPRINTING TECHNIQUES
TO AsSESS RELATEDNESS OF GUNNISON'S PRAnuE
DOGS ( CYNOMYS GUNNISONI) IN COLORADO

Bryan K. Watters, Donna M. Bruns Stockrahm, and Chris j.
Chastain, Department of Biology, Moorhead State University,
Moorhead, MN 56563
Gunnison's prairie dogs (Cynomys gunnisoni gu.nnisoni)
have a very limited distribution and, hence, could be
susceptible to inbreeding and decreasing genetic variability.
This study is part of a long-term population study on
Gunnison's prairie dogs, believed to be C. g. gunnisoni.
Currently, one main objective is to develop DNA
fingerprinting techniques to investigate the degree of
relatedness within social groups, i.e., breeding groups, and
between social groups. During the summer of 1996, 90
Gunnison's prairie dogs were live-trapped withip a 3-ha
portion of a prairie dog colony located in Archuleta County,
Colorado. Blood samples were collected from 89 of the
individuals. Based on groupings of burrow entrances and
trapping data, 3 social groups appeared to exist in the study
area. Preliminary laboratory work has indicated that it will
probably be difficult to get consistent results using the RAPD
method of DNA fingerprinting. To date, we believe that 6 of
the microsatellite probes used on northern Idaho ground
squirrels (Spermophilus brunneus brunneus) will be useful in
detecting genetic differences in prairie dogs. Future work will
consist of testing additional PCR probes, cloning and
sequencing PCR products, and analyzing banding patterns to
assess relatedness and gene flow in our prairie dog
population.

9:40

DNA SEQUENCE OF AN OAT (AVINA SALIVA)
GENOMIC BETA-GLUCANASE

Jennifer Philips, Saint Mary's University, Winona, MN 55987
Beta-glucanases, enzymes that hydrolyze beta-glucans, can
be found in both monocots and dicots. There a-re many
different types, and they have been observed to participate in
many different plant processes.
A previously isolated genomic oat 1,3-beta-glucanase
gene and its 5' noncoding region has been sequenced.
Analysis and comparison of this sequence to known coding
and 5' noncoding regions will be presented.

10:00

THE EFFECTS OF APHIDICOLIN ON THE BIOLOGY OF
TETRAHYMENA THERMOPHILA

Phuc Nguyen, St. Olaf College, 1500 St. Olaf Ave., Northfield,
MN.55057
Our research focused on the effects of Aphidicolin (a known
blocker of DNA synthesis) on the biology of the unicellular
ciliated protozoan, Tetrahymena thermophila. Tetrahymena
are simple eukaryotes found in many bodies of fresh water.
These cells have two methods of reproduction depending
upon the type of media they live in. In the presence of food,
they will eat and divide by binary fission. This process is
known as asexual reproduction. When cells are starved, they
seek .out and pair with a mate and exchange genetic
information. This sexual pathway is better known as
conjugation and includes such events as meiosis, nuclear
exchange, and nuclear fusion. The central question we
explored was "How will conjugation proceed in the presence
of Aphidicolin (APH)?" Our working hypothesis was based
upon the observation that conjugating Tetrahymena abort
mating and fall apart if anything goes wrong during the early
stages of conjugation (meiosis and nuclear exchange).
Consistent with this hypothesis, we predicted that cells
treated with APH should abort conjugation and fall apart. Our
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results contradicted this hypothesis. Conjugating cells treated
with APH showed failure of meiosis and all early and middle
stages of conjugal development. Nevertheless terminal events
(macronuclear condensation), proceeded on schedule.
10:20BREAK

10:40

ANALYSIS OF UV-A INACTIVATION OF TETRAHYMENA
THERMOPHILA

Jamie Zentner and Lauri J Sammartano, St. Olaf College,
1500 St. OlafAve., Northfield, MN 55057
Tetrahymena thermophila,_ a ciliated protozoan, secrete
granule lattice proteins when exposed to UV-A, (320-400 nm)
radiation. Cells pretreated with a sublethal dose of UV-A for
15 minutes develop a protein synthesis dependent protection
from lethal UV-A exposure which lasts six to eight hours.
Mutant strains, Mn173, Mn175 and Sb281, are unable to
secrete granule lattice proteins and appear to lose the
protection induced by the 15 minute pretreatment. This
suggests that protein secretion provides protection against the
UV-A damage. Preliminary experiments have also
demonstrated UV-A mediated damage to the cell membrane.
It is likely that a combination of membrane damage and the
inability to secrete proteins leads to increased UV-A lethally
in these mutants. This work was supported in part by a grant
from the Howard Hughes Medical Institute.

11:00

OPTIMIZATION OF GROWTH CoNDmONS FOR AVIAN
CELL CULTURES

Tara L. Smith, Linda K. Foster, Douglas N. Foster, Science in
Agriculture, University of Minnesota, 495 AnScNM, St. Paul
MN55108
The purpose of this project was to optimize avian cell growth
using the immortalized chicken embryo fiberblast cell line
UMN-SAH/DF-1. Four of the most common tissue culture
media were used to support the growth of the avian cells 1)
DMEM with high glucose; 2) DMEM with high glucose
supplemented with a 1% selenium, insulin, and transferrin
mixture; 3) Medium 199; and, 4) F12/Minimal Essential
Medium (MEM) along with eleven different sera from Gibco
(Life Technologies Inc., Gathersburg, MO) and Hyclone
(Hyclone Inc., Logan, UT). Each of the sera were added to
the four media giving forty-four different permutations of
10% serum enriched media to use for comparison of cell
growth. Cells at 3.5 x 10' (3.65 x 1()3/cm2) were seeded onto
six well plates and grown and maintained with each of the
various enriched media for five days. To monitor
reproducibility, each enriched growth medium condition was
replica plated three to five times. Results of the different
sera/media combinations were recorded photographically. An
additional experiment was conducted using half of the
enriched growth medium conditions above on a primary
avian cell culture. This was done to determine if the results
of culture conditions obtained with the immortalized line
were similar for a primary cell line which is more widely
used experimentally.
·

11:20

IDENTIFICATION OF GENES HOMOLOGOUS TO THE
PSEUDOMONAS SYRINGAE EPIPHYTIC FITNESS GENES
ESTA AND ESTB

Timothy Schmitt, Concordia College, 275 N. Syndicate, St.
Paul, MN 55104
Previous studies have discovered that two genes, estA and
estB, affect epiphytic fitness in Pseudomonas syringae, a gram
negative bacterium that is common to numerous plant
species. The specific function and their conservation within
the Pseudomonads and other epiphytic bacteria are poorly
understood. In this study, estA and estB were isolated and
used to probe genomic DNA from different species of
bacteria for genes similar in sequence to the epiphytic genes
estA and estB found in P. syringae. Genes homologous to
estA were found to be conserved within a small group of
Pseudomonads. The group of Pseudomonads possessing
genes homologous to estA are closely related, based on
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previous r-DNA homology studies. A gene similar to estB is
shared among all of the Pseudomonads. Curiously, other
species of epiphytic bacteria, such as Erwina displayed no
such homology to either the estA or estB gene, although all
epiphytic bacteria overcome the same set of harsh
environmental conditions.

11:40

A SEARCH FOR HETEROCHRONIC GENES IN

A STRAIN

OF SPONTANEOUSLY MUTATING WORMS

Jessie Gillund, · Department of Genetics and Cell
Biology-Biological Sciences, 250 College of Biological
Sciences, University ofMinnesota, St. Paul, MN 55108
Caenorhabditis elegans is a small, free-living nematode which
develops through four larval stages before becoming an
adult. During the transition to the adult stage, the lateral
hypodermal seam cells terminally differentiate in a process
termed the larval-to-adult (L/A) switch. We are interested
how the L/A switch is timed during development. Four
heterochronic genes controlling the timing of the U A switch
have been identified and cloned: lin-4, lin-14, lin-28 and
lin-29. We have initiated genetic screens to identify more
heterochronic genes by screening mutagenized worms
bearing a co/-19::GFP reporter fusion for animals that
temporally mis-express GFP. In wild-type animals, the
co/-19::GFP fusion is expressed only in adults. In contrast,
lin-4- adults fail to execute the VA switch, and col-19::GFP is
not expressed, allowing us to identify heterochronic mutants
by their restored GFP expression in a lin-4- background. We
are using the transposable element Tel as a mutagen. T~e
mut-6 mutation causes the Tel elements, already present m
the worm, to transpose more frequently, causing m':1tations
by disrupting genes. These genes can be cloned by usmg Tel
as a molecular tag. To date, I have identified 14 different
heterochronic mutants using this screen. Further genetic
characterization of these mutants is in progress.

BIOCHEMISTRY/BIOMEDICAL/
MOLECULAR BIOLOGY

IV

9:20

ACTIVE

Erik Schroeder, Biochemistry Program, Gustavus Adolphus
College, St Peter MN 56082
While many of the health benefits of milk are readily
apparent [calcium and phosphate supply, a~ino _acid
provision], recent reports have sugge~ted that ~10log1ca)ly
"five peptides man result from enzymatic degradation of milk
caseins. To investigate the potential that peptides produced
from casein could play significant biological roles, the
peptides resulting from a variety of theoretical enzymatic
digestion conditions have been examined for sequence
similarity to known biologically active molecules or to
potentially biologically active regions of molecules. The
major peptides from a casein that would be produced by
tryptic digestion were examined for similarity to regions of
protein sequence in the protein sequence data base.
Although several peptides showed similarity to various small
biologically active peptides, the most surprising findi~g was
the overlap of various casein peptides with cleavage sites for
venous polyproteins in viruses. In particular an a casein
fragment [aa 130-140] from a tryptic digest showed overlap in
the NS3/NS4A junction in the hepatitis C polyprotein. The Nterminal one third of the NS3 fragment is known to contain a
serine protease which is necessary for proper cleavage of the
hepatitis C virus. The NS4A protein has been shown to
activate NS3 protease and accelerate cleavage at other
junctions. The 6 polyprotein junctions _fit ii:ito 2 categories, _a
trypsin like cut and a cut after alanme m a ~yd~ophob1c
region that would be performed by NS3 with its NS4A
cofactor.
This suggests that casein peptides could play viral
inhibitory roles under the correct circumstances, or could
interfere with other biological processes involving cleavage
of precursor proteins. Whether such pepti~es _are _actually
produced as stable intermediates in enzymatic d1gesuon ~f a
casein has been examined using time dependent digestion
and SDS-PAGE to analyze the resultant peptides.

9:40

Saturday, April 19
Classroom Office Bldg., Room B45

POTENTIAL RELEASE OF BIOLOGICALLY
PEPTIDES FROM CAsEIN

UNDERSTANDING THE INTERACTION BE1WEEN BRAIN
PHOSPHATIDYLCHOLINE (PC) AND BRAIN
SPHINGOMYELIN (SPH) USING FLUORESCENT
PROBES

HEux FROM

Sharad Rajpal, Department of Biology, St. Olaf College,
North.field, MN 55057

Brent Goplen, Biochemistry Program, Gustavus Adolphus
College, St Peter MN 56082

The interaction between two neural cell phospholipids,
bovine brain PC and Sph, was investigated using two
fluorescent probes, Laurodan and Merocyanine 540 (M540).
Laurodan is sensitive to environmental polarity whereas M540
is sensitive to membrane lipid packing. The emission spectra
of Laurodan in different solvents indicated that Laurodan's
maximum emission wavelength (Amax) increased with
increasing dielectric constant. Laurodan's "-max in pure
solvents was a single peak closely described by a single
Gaussian distribution. Laurodan was inserted into unilamellar
vesicles composed of varying concentrations of PC a~d Sph
and emission spectra were measured as a function of
temperature (10-40°C). The spectra had two or more peaks
indicating at least two probe environments. At ~armer
temperatures, "-max shifted to higher wavelengths. Anisotropy
measurements decreased with warmer temperatures and with
greater mo!% PC in the vesicles. M540's fluorescence intensity
increases with greater partitioning into vesicles. With pure
Sph vesicles, M540's maximum emission i~tens!ty in~reased
with temperature, whereas in pure PC vesicles mte~s1ty was
constant. M540's anisotropy measurements were similar to
those obtained with Laurodan, indicating increases in
membrane fluidity with temperature increases and with
increasing mo!% of PC. The results were consistent with the
known melting point for Sph of 29°C. Moreover, at low
temperatures the PC/Sph mixtures may undergo some phase
separation.

9:00

NMR AND CD

STIJDIES OF THE MAJOR
CHICKEN CYSTATIN

Previous studies of the folding of the thiol protease inhibitor
cystatin have suggested that the first helix of the structure
plays a major role in the o':'~rall foldi~g of t_he prote!n. To
further examine the stability of this helix a series of
biophysical and computational studies have b~en
undertaken. The stability in solution of a peptide, synthesized
using standard fmoc synthesis, to correspond to the sequence
of the helix, has been studied by both circular dichroism and
proton NMR using a series of different solvent denaturants
[guanidine hydrochloride and urea] and temperatures [5°C to
65°C]. Although the NMR studies yield no definitive data in
the absence of the helix potentiating cosolvent,
trifluoroethanol, the CD studies using the 222nm band
associated with a helix formation indicate that this helix is
particularly stable. The role that variou~ hydrophobi~ _and
hydrophilic residues, selected on the basis of their positions
relative to adjacent residues in the overall structure, may play
in this stability has been examined, by computer mutation,
using molecular dynamics simulations. These studies support
the contention that this helix may act as a nucleation site for
the folding of cystatin.

Vol. 61, No. 1, 1997

19

Winchell Papers
10:00

CHANGES IN WHOLE BLOOD AND BLOOD SERUM
MEASUREMENTS OF COLLEGE-AGED MALES AND
FEMALES IN RESPONSE TO TIIEIR INDIVIDUALIZED
EXERCISE ROUTINES

Dvoracek, Jennifer A., Miller, Rachel]. & Nelson, Rose B.
Department of Biology, Concordia College, Moorhead, MN,
Faculty sponsor; Ivan M. Johnson. Ph.D.
Many college-aged students exercise to maintain physical
fitness. We asked the question; do what degree to whole
blood and serum change during short-term (30 minutes)
aerobic exercise?
Subjects, 12 males and 15 females, 18-22 years of age,
were experienced, regular exercisers. To establish baseline
values, fasted subjects provided blood (in the AM) by
venipuncture. At a later date the same subjects provided
blood after a 30 minute AM exercise session at their usual
level of exertion. Whole blood and blood serum were
analyzed by both automated (Dakota Clinic) and manual
techniques (Concordia).
All baseline measurements for both males and females
were within "range of normal" for this age group. There were
predictable differences (statistically significant at P < 0.05)
between males and females, for example, hematocrit, RBC
count and uric acid were lower, and HDL-cholesterol higher,
for females
More post-exercise measurements differed (elevated)
from baseline for males than for females. These included
platelet and white cell counts, and hematocrit; and serum
measures of creatinine, urea nitrogen, cholesterol and lactate.
Females had elevated post exercise measurements only for
platelets, serum glucose and lactate. Differences in exercise
intensity likely contributed to these findings
[This study was supported in part by the Concordia
College Department of Biology Research Fund, and Dakota
Clinic, Fargo, ND.]
10:20 BREAK

10:40

THE EFFECT OF EXEROSE ON BODY WEIGHT AND
METABOLIC FUNCTIONS OF RICHARDSON'S GROUND
SQUIRRELS, SPERMOPHILUS RICHARDSONII.

Femling, Jon K., Heringer, Dustin M. & Reiffenberger, Leah A.,
Department of Biology, Concordia College, Moorhead, MN.
Faculty Sponsor: Ivan M. Johnson, Ph.D.
Richardson's ground squirrels (RGS) are "obligatory
hibernators." In captivity, however, hibernation can be
inhibited by providing food and water ad libitum and
maintaining day/night cycles of at least 12 hours light.
Captive RGSs undergo cyclic gains and losses of body weight
(fat). This study compares changes in body weight and
metabolism of sedentary RGSs and exercising RGSs
Young male RGSs (trapped 6/96) were designated
"sedentary" (SGRS; n = 30) or "exerciser" (XRGS; n = 14). A
treadmill exercise protocol was established for XRGSs and
continued from 6/17/96 to 3/97.
SRGSs and XRGSs, weighing approximately 180 g,
gained weight steadily and together for 50 days (to 400 g)
after which SRGSs gained weight faster than XRGS reaching a
maximum difference by Oct 15 (518 vs 445 g). Both groups
lost weight from Nov 1 to 1/15/97 (365 vs 320 g) but 30 days
later the respective groups weighed 440 and 380 grams.
Resting metabolic rates (rMR) revealed no significant
differences between groups but rMR was significantly greater
(P < 0.05) for both groups in February than during summer
and fall. A higher level of body fat is associated with elevated
blood lipids in RGSs. Our data suggest that exercise
moderates fat gain as well as blood lipid profiles in this
species.
[This study was supported by the Concordia College
Department of Biology Research Fund and a grant from the
Howard Hughes Medical Institute.]
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11:00

A COMPARISON OF WHOLE BLOOD AND BLOOD
SERUM MEASUREMENTS BElWEEN YOUNG AND OLD
RICHARDSON'S GROUND SQUIRRELS, SPERMOPHILUS
RICHARDSONII, WITH DOCUMENTATION OF
PATHOLOGY IN OLD ANIMALS.

Femling, Jon K., Heringer, Dustin M. & Reiffenberger, Leah A.,
Department of Biology, Concordia College. Moorhead, MN.
(Faculty Sponsor: Dr. Ivan M.Johnson)
Richardson's ground squirrels (RGS) are "obligatory
hibernators." In captivity, however, hibernation can be
inhibited by supplying food and water ad libitum and
maintaining light/dark cycles at 12 hours light or more.
Under these conditions aging RGSs develop a variety of
pathologies. This study seeks to correlate differences in
whole blood and serum chemistry measurements between
young RGSs (YRGSs) and older RGSs (ORGSs) with observed
pathologies in ORGSs.
ORGS (n = 21) were heavier (477 g) and fatter than
YRGS (n = 12; 341 g). [Differences statistically significant at P
< 0.05)] Whole blood values were similar (P < 0.05) for most
measurements. Differences were found only in differential
WBC counts; neutrophils were greater for ORGS but
lymphocytes and monocytes were greater for YRGS.
Blood serum measurements were similar for ions (except
chloride), glucose, urea-nitrogen, uric acid, creatinine, total
bilirubin, total protein, albumin, alkaline phosphatase and
lactate dehydrogenase (LDH). However, LDH was elevated
five-fold for both groups when compared to rats. Both YRGSs
and ORGSs had elevated blood lipid profiles; but ORGSs had
significantly greater serum total cholesterol and triglycerides
than YRGSs.
Organ systems of YRGSs were free of pathology. ORGSs,
however, had notable liver and kidney pathology. Inspite of
hyperlipidemia, aortas of ORGS were free of arteriosclerosis.
[This study was funded by the Concordia College
Department of Biology Research Fund and by the Howard
Hughes Medical Institute.]

11:20

FINASTERIDE IN THE

MALE DOG:

A DOSE RESPONSE

STUDY

Susan Castner, University of Minnesota, Science in
Agriculture, 495 AnSc/VetMed. Bldg., St. Paul, MN 55108
The purpose of this study was to determine whether any or
all of three finasteride doses caused a significant decline in
the serum dihydrotestosterone (DHT) concentrations of three
healthy, intact, male dogs. The drug was administered to
three different dogs between the ages of one and three years
of age with one of three doses of finasteride on a daily basis
for one week. Three blood samples were collected at twenty
minute intervals on days 0, 1, 2, 4, and 7, and analyzed by
radioimmunoassay for the concentrations of testosterone (T)
and DHT. Following one week of treatment, each dog
received a two week rest period to eliminate the drug from
their system and to resume normal hormone production.
Radioimmunoassays (RIA) were carried out to determine
the concentration of T and DHT in each serum sample. The
RIA analysis indicated that finasteride at doses of 0.1, 0.25,
and 0.5 mg/kg/day significantly reduced the concentration of
DHT, which remained low during the following days of
treatment. No effect on the concentration of T was noted
over the entire week of treatment. It was concluded that
finasteride effectively reduced the levels of DHT at all three
doses without effecting the levels of T.

11:40 THE EFFECTS OF RADIATION ON DNA
Christine Carlson, Michele Jacobson, and Abbas Pezeshk,
Department of Chemistry, Moorhead State University,
Moorhead, MN 56563
Exposure of dilute aqueous DNA to ionizing radiation at
ambient temperatures results in indirect damage to the DNA,
major reactions being the addition of OH radicals to DNA
bases and abstraction of C-H hydrogen atoms from
deoxyribose units. We have concentrated our efforts on
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direct damage processes using electron paramagnetic
resonance (EPR) spectroscopy technique. Exposure of frozen
aqueous solutions of DNA to gamma radiation at 77 K
resulted in the formation of guanine-center radical-cations
(G··) and thymine radical-anions (T··) or cytosine radicalanions (C·-). The radical anion center is a doublet with ca 16
G splitting, while the guanine radical is a broad unresolved
peak. We have also investigated the effects of some
intercalators which might sensitize DNA to radiation damage.
NOON

DISTRIBUTION OF BLOOD Fww IN TIIE RAT
ADRENAL CORTEX IS ALTERED BY SoDIUM DIET

Michelle L. Bland, Dept of Biology, Hamline University, St.
Paul, MN 55104 and William C. Enge/and, Depts of Surgery
and of Cell Biology andNeuroanatomy, University of
Minnesota, Minneapolis, MN 55455
Alterations in blood flow have the potential to directly affect
the activity of the adrenal cortex by changing the
presentation rate of ACTH. The ability to monitor differences
in blood flow between the outer capsule/zona glomerulosa
and inner zona fasciculata using microspheres is hindered by
the close anatomical arrangement of blood vessels in this
region. To examine the possibility for differential flow within
the adrenal cortex, male Sprague-Dawley rats (n=5-8) were
fed a low sodium diet (LS, 0.04% NaCl) for 3-4 weeks to
expand the zona glomerulosa and separate the tightly-packed
adrenal cortical vasculature; control rats were fed a normal
sodium diet (NS, 0.4% NaCl). Fluorescent microspheres (10
and 15 Sm) were injected into the left ventricle of
pentobarbital-anesthetized rats via an acutely-placed catheter.
Adrenal glands were excised, fixed, sectioned at 60 5m, and
examined for microsphere profiles which were measured
according to their distance from the inner edge of the
capsule.
Data
were
analyzed
by
ANOVA.
Immunocytochemistry was used to define the zona
glomerulosa by staining for the zone-specific enzyme
aldosterone synthase. The primary finding of this study was
that the distribution of microspheres shifted inward in LS
adrenals with the expansion of the zona glomerulosa. The
capsule and outer 50 Sm of cortical tissue entrapped a lower
percentage of spheres in LS rats than in NS rats. In addition,
the interval of cortical tissue 60-100 Sm from the inner edge
of the capsule entrapped a higher percentage of spheres in
LS rats than in NS rats. These data suggest that restriction
points exist in the vasculature of the zona glomerulosa. These
restriction points may be regulated by vasoactive factors,
thereby differentially controlling blood flow within the inner
and outer adrenal cortex.

COMPUTATIONAL AND PHYSICAL SCIENCE

Saturday, April 19
Biological Sciences Center, Room 12
9:00

PREDICTION OF CAfmON-13 NUCLEAR MAGNETIC
RESONANCE CHEMICAL SmFTS BY USING A FEED FORWARD BACKPROPAGATION ARTIFICIAL NEURAL
NETWORK

Mike He, St. Cloud State University, 720 Fourth Avenue South,
St. Cloud, MN 56301-4498
Empirical models relating atom-based structural descriptors to
"C NMR chemical shifts have been used to accurately
simulate •~c NMR spectra for compounds whose shifts are
unknown. In this work neural networks are investigated as a
supplement to regression analysis in linking structural
descriptors to chemical shifts. A recently studied data set of
16 1-pyrenyl substituted oligosilanes carbon atoms is
reexamined using neural networks. This approach allows the
neural network aspects of the study to be emphasized and
provides a basis for comparison with regression results. A
fully connected three-layer neural network was trained to
predict "C CMR chemical shifts using the feed forward back-
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propagation learning algorithm. The results obtained with the
neural network approach had standard errors much lower
then those achieved with linear regression techniques.
9:20

HEURISTICS FOR TIIE NUT-BoLT MATcmNG
PROBLEM

David B. Held, St. Cloud State University, 720 4th Avenue S,
St. Cloud, MN 56301
The problem of matching nuts and bolts is described as
follows: Given a set of n nuts of distinct sizes and the
corresponding set of bolts, find the matching nut for each bolt.
This problem has defied the attempts of researches trying to
find a simple O(n log n) solution. This study explores
promising heuristics for the problem that we hope will give
us better insights into its complexity. The general strategy
behind these heuristics is as follows: Line up the nuts and
bolts and compare the ith nut with the ith bolt. Based on the
outcomes of these comparisons, rearrange the nuts (and bolts)
by moving "winners" down and "losers" up. Continue this
until the process terminates. We hope that this will eventually
bring us close to a solution. We are trying a family of such
heuristics, each of which differs from the others in the
manner with which the rearrangement of nuts (or bolts) at
each stage is performed. The heuristics are tested with
random permutations of n items using computer simulation
9:40

BITRACES IN TIIE BENKART-KOSUDA ALGEBRA

Aaron Mohrman, Macalester College, 1600 Grand Ave., St.
Paul, MN 55105
The Benkart-Kosuda algebra BC¼ n is a split semisimple
algebra that is the centralizer algebra for the general linear
group GL(r, C) acting on the vector space ®"'V®"v•, where V
= C', and v• is its dual. It is a subalgebra of the Brauer
algebra B(¼+n and contains the direct product of two
symmetric groups Sm x Sn The bitrace of two algebra
elements a 1 and a 2 is the trace of the product of the matrices
L., 1 and Ra 2 given by left multiplication of a 1 on the algebra
and right multiplication of a2, on the algebra. I will give a
combinatorial description of the bitrace on the BenkartKosuda algebra, and a rule for computing that bitrace. This
has applications for computing the trace of the regular
representation and for computing the second orthogonality
relation of irreducible characters in this algebra.
10:00

ADAPTIVE GRIDDING OF FINITE ELEMENT
SOLUTIONS FOR UNSATURATED POROUS MEDIA
FLOW

Cam V Nguyen, j.L. Nieber, and H. V. Nguyen, Department of
Biosystems and Agricultural Engineering, 1390 Eckles
Avenue, St. Paul, MN 55108-6005
Numerical simulation of unsaturated flow in porous media
plays an important role in soil science and groundwater
hydrology. In recent years, finite element methods have been
used to obtain solutions of the Richards equation which
describes water flow in the unsaturated zone. Finite elements
methods involve discretizing the solution domain into
discrete grids. Coarse grids yield large computational errors,
whereas finer grids yield more accurate solutions but with
much higher computational effort. In most practical
problems, large changes in fluid pressure do not occur
throughout the spatial domain. Computational effort is thus
spent inefficiently solving equations in areas where there is
little activity (inactive area) rather than concentrating effort in
an active area. In the adaptive grid method, the grid is
refined automatically in active areas and expanded in inactive
areas to reduce computational effort and yield a more
accurate solution. In this paper, three solutions of moisture
content distribution are presented for coarse, fine and
adaptive grids at a given time step. The sharp front predicted
by theory is approximated best by the fine and adaptive grid
curves, while the coarse grid curve does not show the sharp
front as expected. The computational effort to obtain the
solution with the adaptive grid method is 40% of that
required with the fine grid.
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10:20 BREAK

10:40

SYNTIIESIS AND CHARACTERIZATION OF DIALKYI.AMIDOALANE COMPOUNDS AS PRECURSORS FOR
ALUMINUM CONTAINING SoIJD STATE MATERIALS

Jason Miller, John Matachek', Wayne Gladfelter', 'Hamline
University, 2 Department of Chemistry, 1536 Hewitt Ave.,
2
University ofMinnesota, St. Paul, MN 55104 Minneapolis, MN
55455
A number of important properties of nanocrystalline
semiconductor materials are size specific. Such size related
properties include light absorption and emission, and energ_y
transfer properties. The application of CVD to the synthesis
of semiconductor materials offers an experimental technique
with the potential for particle size control. We report the
synthesis of several new organometallic precursors for use in
the CVD of AlN films, with application toward semiconductor fabrication. Volatile dialkylamidoalanes are
prepared through the reaction of quinuclidine alane ~ith
various secondary amines in toluene solvent. The ammes
include hexamethyldisilazane, diisopropyl amine, pyrrolidine,
and tetramethylpiperidine. The NMR, IR, MS, and X-ray
crystallographic characterization of a number of these
compounds will be reported.
11:00

THE FORMATION AND CHARACfERIZATION OF
MAGNETIC NANOCOMPOSITE LAYERS

Heather M. Evans, Macalester College, 1600 Grand Ave., St.
Paul, MN 55105
The purpose of this research is to create new active or
"smart" surfaces. A smart surface reacts to an environmental
variation with a reversible property change. The creation of
magnetostrictive nanocomposite surfaces has been studied.
Magnetostrictive materials experience a change in length A =
~LIL in the presence of a magnetic field. Dimensional
changes in these surfaces induced by a magnetic field are
expected to produce modifications of the optical properties
of the host crystal surface, thereby creating an "active"
substrate region. We have used high-dose ion implantation to
create these novel surfaces on MgO, SrTiO 3, and A1 2 O3.
Thermal treatments were performed under various conditions
in order to anneal the damage created in the near surface of
the host crystal by the ion implantation process and to allow
the precipitation of Ni. This method allows us to form unique
nanocomposite systems with high local concentrations of Ni
precipitates. X-ray diffraction and Rutherford backsca_ttering/
channeling techniques have been used to determme the
distribution and crystallographic orientation of the
precipitates. Magnetic properties have been investigated in
order to determine nanocomposite composition and quality.
11:20 ELECTRICAL IMPEDANCE TOMOGRAPHY
Derrick Hilger, Gardo Blada, Gordon Mcintosh, Division of
Science and Math, University of Minnesota-Morris Morris, MN
56267 hilgerdj@caa.mrs.umn.edu

Electrical Impedance Tomography (EIT) is a non-destructive,
non-invasive technique to obtain a two dimensional
resistance profile of a sample material. Our EIT apparatus
consists of a circular PVC pipe with eight electrodes equally
spaced about the periphery. A constant current is applied to
two adjacent electrodes and voltages are measured at all
other adjacent pairs of electrodes. This process is repeated
until current has been applied to all pairs of adjacent
electrodes. A numerical technique is used to solve Poisson's
equation in two dimensions, and a resistance profile is
generated. Presently we are using this technique to
investigate the resistance profile of a soil sample. We have
been able to detect changes in soil resistivity due to removal
of soil, addition of water, and inclusions of conductive
material.
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ECOLOGY/NATURAL RESOURCES

Saturday, April 19
Classroom Office Bldg., Room B42
9:00

How DOES TOURISM AFFECT THE WATER QUALITY IN
ELY AREA LAKES?

Amanda Leino, Hamline University, 1536 Hewitt Ave., St.
Paul, MN 55104
During the months of June, July and August 1996, Burntside
and Shagawa Lakes were tested weekly to determine the
effects of the area's increasing tourist trade. Tests were done
to look for transparency, pH, nitrate content, phosphate
content, dissolved oxygen, B.O.D., and for the presence of E.
coli. The results were compared with past research and
examined for their correlation with the Lake Management
Plan. Throughout the summer, there was a trend toward
increasing transparency, with fluctuating levels of nitrates and
phosphates. E. coli was found at the Crab Crick site in
Burntside (site #l) and at the Shagawa Lake site near Olsen's
Bay (site #6). Overall, the increase in use of the lake areas
had no adverse effects on the water quality and both lakes
were considered within their prescribed averages throughout
the summer. To ensure continuing high lake quality' further
monitoring should be done. Potential problem areas should
also be monitored so something can be done if increasing
levels of contamination occurs.
9:20

THE 1996 MOKOLODI NATURE RESERVE VEGETATION AsSESSMENT: PRAnuE RESTORATION OF AN
AFRICAN SAVANNA

Karen Buhr, 1600 Grand Ave, St. Paul, MN, 55105
Overgrazing of semi-arid savannas by domestic livestock
severely alters the savanna. Grass species composition
changes from mainly perennials to predominately annuals
and the grass biomass decreases while woody plant biomass
increases. Woody plant encroachment compromises the
suitability of the habitat for the grazing of ungulates. The
purpose of this study was to determine if reducing the
grazing pressure on overgrazed land would reduce bush
encroachment. The Mokolodi Nature reserve in South Eastern
Botswana was once a cattle farm. It was severely overgrazed
and is now being restored to savanna for the use of native
ungulates stocked on the reserve. A vegetation assessment
was performed on 21 sites using two methods. The first
consisted of 4 land transects measured at one meter
increments for 25 meters. The second contained 2 circular
plots visually estimated for species composition and soil
quality. The abundance of woody encroacher species
increased in both cover abundance and species present.
Perennial herbaceous species also increased in cover
abundance and species present. Bush encroachment appears
to be continuing, but the grass species are stabilizing.
Because herbaceous species respond more quickly to grazing
pressure and rainfall than do woody species, these results
may suggest recovery.
9:40

THE EFFECTS OF FIRE ON AVIAN DIVERSITY IN
MINNESOTA OAK SAVANNAS

F. Eliot Mitchell, Dept. of Biology, Macalester College, 1600
Grand Ave., St. Paul, MN 55105
Complexity of habitat structure is thought to have a
significant effect on the diversity of bird communities.
Minnesota oak savanna is a complex, heterogeneous mixture
of prairie and woodland that has historically been maintained
by fire. The purpose of this study was to identify
relationships between avian diversity in oak savanna and fire
frequency. Bird populations were censused at the Cedar
Creek Natural History Area in Anoka County, Minnesota
between June 3 and June 30, 1996. The census occurred on
twelve 4-ha plots representing a gradient of woody
vegetation maintained by differing frequencies of prescribed
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burns between the years 1964 and 1995. Regression analysis
was used to test for relationships between nine woody
vegetation parameters and avian density, species richness,
and diversity. Density, richness, and diversity were highest at
intermediate levels of woody vegetation and maximum levels
of vertical diversity for the entire community. Analysis of
guilds revealed that Aerial insectivores and Leaf gleaners
reflected this pattern; however, Bark foragers and Ground
foragers did not. These results describe a link between avian
community diversity and vegetation parameters as maintained
by fire frequency.

10:00

THE

EFFECT OF HABITAT STRUCfURE ON THE BIRD
COMMUNI1Y IN A MINNESOTA OAK SAVANNA DURING

1995 AND 1996

Toby Query, Macalester College, 1600 Grand Ave., St. Paul
MN55105
Vegetation structure has been shown to influence the
composition of a variety of animal groups. In 1995 and 1996
we looked at how the bird community in a Minnesota oak
savanna was affected by habitat different habitat parameters.
Birds were censused in 1995 and 1996 in a Minnesota oak
savanna using the spot map method and vegetation data was
gathered using the point-quarter method and the lineintercept method. Regression analysis was used to study the
response of the avian community to different habitat
characteristics. We found that in 1995 and in 1996 species
richness, diversity, and density were highest at intermediate
levels of tree density and basal area. All linear regressions of
overall avian parameters negatively correlated with vegetation
data indicating a higher diversity, density, and richness in
open savanna as opposed to oak woodlands. Different guilds
(birds with different foraging habits) exhibited different
responses to different habitat characteristics. Red-Eyed Vireos
and Scarlet Tanagers decreased in their densities from 1995 to
1996 whereas Black-capped Chickadees and Indigo Buntings
increased in density between years. These results contradict
previous findings that increased habitat complexity will be
parallel with an increase in bird diversity.
10:20BREAK

10:40

HABITAT FRAGMENTATION AND WATERHOLE
VISITATION IN THE TROPICAL DRY FOREST

Sonya M. Smith, Department of Biology, Macalester College,
1600 Grand Avenue, St. Paul, MN 55105
Habitat fragmentation leads to the isolation of habitats that
may or may not contain some limiting resource. Extending
island biogeographic theory, immigration to habitat fragments
containing some limiting resource would be expected to
increase as resource levels decline. In Guanacaste
Conservation Area (GCA), Costa Rica water holes, often
located in seasonal riverbeds, become the only freshwater
sources available to mammals during the dry season. It was
hypothesized that the number of mammal visits to a
neotropical water hole would increase over 38 days during
the dry season. Between 9 March and 15 April 1996 nineteen
24-hour periods of mammal observation were conducted at a
single water hole in the Nancite valley, of the GCA. Four
hundred seventy-six individuals representing 10 mammal
species entered a 10 m radius around the water hole. Results
showed no significant increase in visitation over the dry
season. White-tailed deer, 276 of the 476 individuals
observed, showed a tendency towards decreased visitation
over time. A highly probable explanation for these results is
the length of the study. Observation at permanent waterholes
spanning the December to May dry season may exhibit an
increase in waterhole visitation that could be further analyzed
to determine relationships to habitat fragmentation.
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11:00

SMALL MAMMAL HABITAT AsSOCIATIONS IN A
WESTERN MINNES01'A GRAVEL QUARRY

Jamie L. Stegeman, Lowell E. Schmitz, and Donna M. Bruns
Stockrahm, Department of Biology, Moorhead State University,
Moorhead, MN 56563
During the summer of 1995, 4 study plots in a gravel quarry
in Clay County, Minnesota, were live-trapped for small
mammals with emphasis on habitat use and community
structure. Data on vegetation density, litter depth, and ground
cover composition were collected. Six rodent and 3 shrew
species were captured. Statistical differences (P<0.05) in
habitat associations were noted between the species.
Meadow voles (Microtus pennsylvanicus) and meadow
jumping mice (Zapus hudsonius) were usually associated
with higher vegetation densities, but meadow voles used
areas with higher percentages of grass cover while meadow
jumping mice used areas with more forb cover. Deer mice
(Peromyscus maniculatus) often used areas with less
vegetation density and more bare ground than nearly all the
other species. Meadow and prairie vole (M. ochrogaster)
habitats generally did not differ significantly from each other
regarding vegetation density, litter depth, and ground cover.
However, prairie voles seemed to be associated with little
bluestem (Andropogon scoparius) whereas meadow voles
used nearly any type of available grassy cover. The few
northern grasshopper mice (Onychomys /eucogaster) captures
were associated with disturbed soils and early-successional
plant species. Habitat associations for shrews (Sorex cinereus,
S. arcticus, and Blarina brevicauda) were inconclusive due
to low sample sizes.

11:20

REPRODUCTIVE SUCCESS OF RURAL AND URBAN
PRAIRIE SUNFLOWERS (AsTERACEAE) AS RELATED TO
HERBIVORY BY THE NORTHERN CORN ROO1WORM

Aaron j. Gassmann, University of Saint Thomas, 2115
Summit Avenue, Saint Paul, MN 55105-1096.
The Northern Corn Rootworm Diabrotica barberi Smith and
Lawrence is an agricultural pest of corn which utilizes
Asteraceae, in particular sunflowers Helianthus spp., as host
plants for part of its life cycle. This study examined how the
reproductive success of Helianthus spp. growing in rural
prairies is affected by the additional stress of D. barberi
herbivory. Although rural prairies are often exposed to D.
barberi, urban prairies are isolated from D. barberi. By
comparing Helianthus spp. in rural and urban prairies, it was
possible to assess the potential effect of D. barberi herbivory
on plant reproductive success, The species studied included:
Annual Sunflower H annuus, Western Sunflower H.
occidentalis, and Thick-Toothed Sunflower H. grosseserratus.
The study determined that Helianthus spp. in rural prairies
did not show a lower reproductive success as compared to
urban prairies. Consequently, D. barberi herbivory does not
necessarily reduce Helianthus spp. reproductive success
within rural prairies as compared to urban prairies.

11:40 Ben Nordstrom, Hamline University
Older chicks killing their younger sibling (siblicide) is an
interesting and puzzling behavior observed in many species
of birds, including the white pelican (Pelecanus
erythrorhyncos) which is obligatory siblicidal. Siblicide
probably does not occur in order for the surviving chick to
get more food, which calls into question the adaptability of
killing an individual that shares half of one's genes. White
pelicans are not necessarily monogamous; so these chicks
may be killing half rather than full siblings. To test this eighty
samples of white pelican blood were gathered and subjected
to DNA fingerprinting. By using the resulting fingerprints for
paternity exclusion one can determine if a chick is the
offspring of the putative father. Of the 44 chicks we tested
one was unrelated to the apparent father and two were
unrelated to the apparent mother. This raises the possibility
that intraspecific nest parasitism exists among white pelicans.
The results do not explain the siblicide but do point to an

23

Winchell Papers
heretofore unknown and intriguing aspect of white pelican
behavior

GEOLOGY/PALEO-ECOLOGY
Saturday, April 19
Classroom Office Bldg., Room B36
9:00

A MINERALOGICAL ANALYSIS OF CLASTIC DIKES IN
BADIANDS NATIONAL PARK, Sourn DAKOTA

Ryan D. Zick, Geology Discipline, University of Minnesota,
Morris, MN 56267 e-mail zickrd@caa.mrs umn edu
Two models have been proposed for the formation of elastic
dikes in Badlands National Park, South Dakota. The .first
model requires in-filling of desiccation cracks by the
overlying Rocky Ford Ash. The second model involves the
injection of a sediment slurry from below.
Field evidence, tectonic trends and stratigraphic·
observations provide strong evidence for upward injection.
Lenses of country rock found in suspension within elastic
dikes, vertically oriented fluting, and crenulations indicate an
upward flow of viscous sediment. Structurally, elastic dike
orientations are consistent with that of fracture sets.
The mineralogy of the dikes is dominated by clay
minerals, micas, chlorites, quartz, orthoelase, and plagioclase.
The sediment in the dikes is well sorted and very finegrained. The mineralogy and texture are consistent with
mudstones or elaystones. Proportions of plagioclase, chlorite,
and mica were consistent in samples taken along the entire
length of dikes. Plagioelase, chlorite, and mica proportions
differed in cross-cutting dikes in the area. Mineralogical
differences between dikes may indicate different sediment
sources, authogenic or diagenetic processes, or distinct
phases of injection
Support for this project has been provided by the Morris
Academic Internship program of the University of Minnesota,
Morris.

9:20

TRACE MINERAL COMPOSITION OF CLASTIC DIKES,
BADIANDS NATIONAL PARK, Sourn DAKOTA

Scott j. Malecha, Geology Discipline, University of Minnesota,
Morris, MN 56267 e-mail malechsj@caa.mrs.umn.edu
Mineralogical and petrographic studies of numerous elastic
(sedimentary) dikes exposed in the Chadron and Brule
Formations in Badlands National Park, South Dakota reveal
distinct differences in constituent mineralogy and chemical
composition of the elastic dike material.
Optical studies using the determination of axial angles
and refractive indices indicate a bimodal distribution of mafic
micaceous minerals. In particular, ratios of magnesium-rich
biotite to iron-rich biotite from various dikes differ
significantly. Geochemical analysis indicate similar
magnesium-iron ratio differences among the same dikes.
These results imply the possibility of different source
areas for the various elastic dikes. One possible model would
involve pods of water-saturated sediment in the lower Scenic
member of the Brule Formation or upper portions of the
Pierre Shale Formation, which are then pressurized and
injected into cracks and fissures of overlying sedimentary
layers.
Additional lab work focused on the presence and
possible composition of chlorite, a common trace mineral in
the elastic dikes. Chlorite may be a product of hydrothermal
alteration of biotite, its occurrence implies the presence of
warm uprising waters in the origin of the dikes.
Support for this project has been provided by the
University of Minnesota Undergraduate Research Opportunity
Program.
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9:40

USING MICROFOSSILS TO DETERMINE A POSSIBLE
SOURCE UNIT OF TIIE CLASTIC DIKES IN BADIANDS
NATIONAL PARK, Sourn DAKOTA

Bruce A. Carlson, Geology Discipline, University ofMinnesota,
Morris, MN 56267 carlsoba@caa.mrs.umn.edu
The Pierre Shale is the uppermost unit of Cretaceous
sediments deposited in an inland sea that stretched from the
present day Arctic to the Gulf of Mexico. I undertook a
comprehensive literature search to determine which
microfossils are most common in the Pierre Shale, This
search indicated the presence of foraminifera, radiolaria,
ostracoda, pollen, and diatoms. I then conducted laboratory
research on samples collected from elastic dikes in Badlands
National Park, South Dakota with the objective of finding
specimens of the above mentioned microfossils.
Samples were crushed and soaked in water, and the
supernatant was decanted. The washed samples were then
examined for microfossils. None of the above microfossils
known to occur in the Pierre Shale have been found in
samples of dike material. Further research will be done to
determine 1) if there is any pollen in the dikes; and 2) if any
of the surrounding layers contain similarities to any of the
material in the dikes.
This research was conducted with the cooperation of the
Research Management Office, Badlands National Park.

10:00

DETERMINATION OF THE SOURCE OF ARsENIC
CONTAMINATION IN TIIE GROUNDWATERS OF TIIE
ZIMAPAN REGION, llnDAGO, MEXICO

Andrew L Bobst, Geology Discipline, University of Minnesota,
Morris, MN 56267 e-mail bobstal@cda.mrs.umn.edu
The Zimapan region of Hildago, Mexico, is a lead and zinc
mining district located approximately 150 km NNE of Mexico
City. The average annual rainfall is 1 m, 90% of which is lost
as runoff. The region's population is steadily growing in
response to an increased demand for the ore, and the
shallow aquifers, which were traditionally used as a source of
water, are no longer adequate for the needs of the people.
For this reason new deeper wells (130 to 180 m) were drilled
into fractured and faulted limestone bedrock. Three of the
five deep wells studied have arsenic concentrations above
the U.S. Environmental Protection Agency-recommended
arsenic concentration of 0.05 ppm. In order to determine the
appropriate remedial actions it is first necessary to determine
the source of the contamination. Chemical data indicates that
the ore is the most likely source of contamination. The
contaminated wells are found along the inferred path of the
Malicate fault, and it is assumed that water moves between
the ore body and the contaminated wells along this fault.
Support for this project has been provided by the
National Science Foundation through NSF EAR Contract
#9424249.
10:20 BREAK

10:40

MINERALOGICAL AND PETROLOGICAL ANALYSIS OF
GRANITIC, GNEISSIC, AND MIGMATITIC FAOES IN
TIIE MERIDIAN AGGREGATES QUARRY, GRANITE

FALLS,MN
Tim A. Hardy Geology Discipline, University of Minnesota,
Morris, MN 56267 hardyta@caa.mrs.umn edu
The Meridian Aggregates Quarry in Granite Falls, MN,
provides a window into the Archean gneissic, granitic, and
migmatitic terrains that are exposed throughout the
Minnesota River Valley. Following the emplacement of three
gneissic units, the area underwent four phases of folding, two
periods of metamorphism. These combined events are
responsible for the banding in the gneisses and structural
features in the Granite Falls area. Utilizing the mineral
assemblages found within the gneisses and granites, I
performed a petrographic analysis to reconstruct the thermal
and pressure regimes under which the units may have
formed. These data were then used to test models for the
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formation of gneissic banding. Mineralogical and petrological
evidence indicates that partial melting combined with
dynamic metamorphism provides an acceptable model for
the origin of the structures encountered within the units
I wish to acknowledge the personnel of Meridian
Aggreyates Quarry for their assistance in this project.

11:00

PALEOLIMNOLOGY OF BoSMINA MORPHOLOGY AND
PREDATION PREssURE IN BROWNIE LAKE,
MINNEAPOLIS

Sashaum Deprez and Virginia Card, Macalester College, 1600
Grand Ave., St. Paul, MN 55105
Bosmina fossils in a sediment core from Brownie Lake,
Minneapolis were analyzed for morphological changes that
may have resulted from changes in predation pressure during
the past century of sediment deposition. Bosmina
morphology has been found to differ in response to changes
in predation pressure. Under pressure from sweeping and
grasping predators such as copepods, mucrones and
antennules become longer. Mucro, carapace, antennule, and
head shield lengths of Bosmina were measured in 5
centimeter intervals to assess possible changes in mean body
part sizes between depths in the core. There is no overall
trend toward larger or smaller body parts from top to bottom
of the core, but there are differences in mean part sizes from
depth to depth. Body part sizes do not however, strictly
covary.

SOCIAL SCIENCE

Saturday, April 19
Classroom Office Bldg., Room B30
9:00

GRAMEEN BANK: ITS IMPACT ON RURAL
HOUSEHOLDS OF BANGLADESH

Starr Brown, Hamline University PO 494, 1536 Hewitt Ave, St
Paul, MN 55104
The non-profit, subsidized funded Grameen Bank is an
organization that is using financial lending as the vehicle in
providing credit to the poor women of rural Bangladesh.
Through the disbursement of small loans controlled by a
decentralized management style and the implementation of
social reform programs, Grameen Bank has positively
affected the socioeconomic lives of thousands of landless
borrowers.
This paper analyzes the social and economic impacts
that the Grameen Bank has had on rural households. The
research findings conclude that the bank's unique
management structure and its "social engineering" in areas of
health, nutrition, sanitation, family planning and the dowry
system have positively affected the general well being of its
participants. Furthermore, other unique features such as peer
monitoring and the disbursement of group lending without
collateral have led to its success in terms of the high recovery
rate of the loans and growth in branch expansions. In
addition, the research explored the viable nature of Grameen
Bank and compared the analysis to other world-wide
institutions which are using Grameen Bank as a model.

9:20

MEASURING mE
CAPITAL

RETURN TO INvESTMENT IN HUMAN

Tania M. McLain, Hamline University, 1536 Hewitt Ave Box
1160, St. Paul, MN 55104
Human Capital Theory deals with the impact of education
and training on the labor market. Human capital investments
are expenditures in formal education and training which
individuals make in themselves to increase their productivity,
market skills, and earnings. In today's global economy, there
is mounting pressure to increase productivity while lowering
costs of production. In an emerging competitive
environment, corporations are demanding highly productive
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labor. A more educated, better trained person is capable of
supplying a larger amount of useful productive effort.
My research measured the return to investing in a
college education by empirically testing the human capital
model This model states that one's earnings and wages
increase with the attainment of further education and skills.
The empirical research was conducted from a survey of past
graduates of a four year university. This research analyzed
whether a four year bachelor's degree has an impact on
earnings and provides non-monetary benefits such as
instilling a love of learning in oneself and helping to become
A better person.

9:40

A MARKET AsSESSMENT OF IDENTI1Y PRESERVED
SOYBEANS

Cory P. Schilling, Hamline University, 1536 Hewitt Avenue, St.
Paul, MN 55104
Since the late 1980s and early 1990s, the production and
utilization of "Identity Preserved" soybeans have generated
much interest from producers, users, and plant breeders. In
the U. S., soybeans are one of the most important agricultural
crops, bringing $15 trillion a year in cash receipts to U.S.
farmers. IP soybeans, which account for a fraction of the total
production, are destined either for export food use, or special
processing in soyfoods and industrial products by domestic
users.
Research findings indicate that soybeans for food use in
both domestic and export markets represent the fastest
growth and biggest opportunities of U.S. IP soybean
producers. In recent years, the global consumption of
soyfoods has increased steadily both in gross and per capita
basis. Markets for industrial products derived from soybeans,
such as big-diesel, adhesives, and detergents, are rapidly
growing today. The objectives of this research were to
identify the current and future uses of IP soybeans, to
formulate the current and future supply and demand in both
domestic and international markets, to forecast price and
production trends, and to provide recommendations for
further research.

10:00

ECONOMIC CONSEQUENCES OF MODEL SELECTION
ON AGRONOMIC INPUTS: NITROGEN ON ZEA MAYS

L.
Joel Anderson, University of Minnesota-Morris, 600 East
Fourth Street, Morris, Minnesota 56267
The value of com production in the U.S. is nearly $20 billion
annually. Producers depend on nitrogen (N) fertilizer
application rates that are determined by applying response
models to yield data. When no single model fully explains
yield-fertilizer relationships, consequences of selecting
models must be examined. The purpose of this evaluation
was to compare economic consequences of selecting
common response models, namely a quadratic [f(NQ)l
function, a splined quadratic-plateau [Q/P] function, a
hyperbolic tangent [tanh(N)] function, and a Mitscherlich
exponential [MExPl function in 40 data sets. Models were
fitted to yield data collected over five years from a silt loam
in which four tillage treatments, two hyprids and five N rates
were used. Prices for com, $0.103 kg-, and N, $0.392 kg',
were determined from historical data. For all models, average
optimal economic N rates ranged from 89 to 209 kg N ha·'.
Root mean square error and r' values of the f(N~, MEXP• and
tanh(N) models showed these models were better than the
Q/P model. The f(NQ) model predicted larger com yields and
profits most often. Both f(NQ_) and tanh(N) models minimized
economic consequences of cnoosing an incorrect model.
10:20 BREAK

10:40

INTERNATIONAL LAw AND mE WATER DISPUTES IN
mE MIDDLE EAST

Jason Woolwine, St.John's University, Collegeville MN 56321
Of all the freshwater in the world today, only about one-third
of one percent is available for human consumption and
survival. It was the realization of this fact that once prompted
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Mark Twain to remark that, "Whiskey is for drinking, but
water is for fighting over." There is no region in the world
today where he has been proven more correct than in the
Middle East. Relationships among countries of the region
were, and continue to be significantly affected and played
out in the use of water and the policies and politics that
surround its use. Currently, disputes exist because of the
growing concerns and problems surrounding the legal rights
to have equitable access to freshwater. The common
framework of international law and its principles may act as
the starting point for resolving these water disputes in the
Middle East. The draft articles formulated by the International
Law Commission are evaluated based on their appliqbility to
three real world situations in the Middle East. The case
studies are the Nile River, the Euphrates River, and the
groundwater in the West Bank. The attempt is to determine if
international law can successfully resolve these disputes.

26

11:00

USING BACKWARDS MAsKING TO DETERMINE How
LoNG INFORMATION CAN BE STORED IN VISUAL
SENSORY MEMORY

Christine Hansen, Mankato State University, Department of
Psychology, Mankato MN, 56001
The present study examined how long it takes to perceive
and transfer information from visual sensory memory into
short-term memory. Subjects were presented with a target
stimulus (solid circle) that was flashed on a computer screen,
followed by a blank interval, and then a masking stimulus
(annulus). The target stimulus was presented for durations of
either 16.7, 50, 83, 100, or 150 milliseconds, followed by a
blank interval of either 0, 50, 100, 150, or 300 milliseconds,
and then the presentation of the masking stimulus. Following
each trial subjects were asked to respond 'yes' if they saw the
target stimulus, or 'no' if they didn't see the stimulus. Subjects
reported seeing the target stimulus as the duration of that
stimulus and the subsequent blank interval increased. The
pattern of data suggests that it takes approximately 83
milliseconds to perceive and transfer information from visual
sensory memory into short-term memory. During that time a
masking stimulus can replace the contents of visual sensory
memory and disrupt its transfer into short-term memory.
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