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Greetings From the Department Head

Welcome from the Department Head, Steve Custer

Welcome to the fourth annual student-led research Colloquium in the Department of Earth
Sciences at Montana State University! This event is applauded and encouraged by the Earth
Sciences faculty. The Colloquium provides an opportunity for undergraduate, Master of
Science, and Ph.D. students to hone their written, oral, and poster presentation skills as well
as their organizational skills. We are pleased that students at every stage from proposal to
final product participate. The Colloquium is a great opportunity to showcase the research of
our students in a student-directed, student-organized, and student-inspired format. This is
also an opportunity for the department to get a sense of the breadth and quality of the
student research in the department and to discuss that research. I would like to thank our
corporate sponsors who have made student awards, and the dinner possible and who have
come to the colloquium to see student work, provide internships for our students, support
student research, help judge the presentations, and ultimately hire our graduates. Finally, I
would like to thank the students for organizing the colloquium and preparing the many
presentations which form the core of this event. Thank you for your hard work and a job

well done!
Sincerely,

Steve Custer

Head of Department of Earth Sciences
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Welcome From the Colloquium Chairs

Greetings Earth Scientists,

On behalf of the 2009 Colloquium Committee, we’d like to welcome you to the 4" Annual
Montana State University Earth Sciences Student Colloquium!

This event is held to promote Earth Sciences at Montana State University and to provide
students an opportunity to present their research on a local stage, in front of peers, faculty
and sponsors. Each presentation represents a student’s hard work ~ from the field to the
laboratory to the classroom.

There are 34 students participating in the Colloquium this year, and research topics range
from urban development and planning in China to understanding the preservation potential
of dinosaur footprints and eggshells from sites in Auca Mahuevo, Argentina. Given the
variety of research conducted in the MSU Earth Sciences Department, we're sure there’s a
little something for everyone!

An event like this is only made possible with the help of sponsors, faculty and students. We
would like to thank Marathon Oil Company, ConocoPhillips and AMEC Geomatrix for
their generous financial support of this event. In addition, many local businesses offered
donations for student awards, including The Spire Climbing Gym and Gallatin Valley
Cinema in Bozeman. We thank Anne Loi and the MSU Spatial Sciences Center for poster
printing assistance, and Gail Weidenaar and Kelli Heck for their help with event
organization. Finally, we would like to thank all the students who volunteered their time to
help plan this event; it would not have been possible without you! We hope that the 2009
Student Colloquium will be an exciting research event for all earth scientists.

Sincerely,

Jeannette Wolak
Matthew Fockler
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Sponsors

M

MARATHON

Marathon Oil Corporation

Nathan Blythe
Jeff Milliken

»
ConocoPhillips
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MSU Spatial Sciences Center
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Cover photo © Ben Pierce Photography.
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Colloquium Committee

Colloquium Chairs: Matthew Fockler
Jeannette Wolak
Technical Program Chair: Bobby Bossenecker
Publication Chairs: Christina Carr
Travis Jester
Awards Chair: Syverine Abrahamson
Entertainment Chairs: Tara Chesley
Caitlyn Florentine
Public Relations Chair: Melody Bergeron
Technical Session Chairs: Bobby Bossenecker
Travis Jester
Scott McLeod
Sarah Michalies
Special Thanks to: Tim Brox

John Scannella
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Schedule of Events

Friday, April 24®, 2009

4:00 pm Poster Session

4:30 pm Welcome Session and Icebreaker
6:30 pm Dinner

7:30 pm Department Awards Ceremony
8:00 pm Twila Moon ~ Keynote Speaker

Saturday, April 25%, 2009

9:00 am Continental Breakfast

9:30 am Oral Presentation — Session |
12:00 pm Lunch

1:00 pm Oral Presentation ~ Session II

4:00 pm Closing Remarks

Poster Presentations

SUB Ballroom D
SUB Ballroom D
SUB Ballroom A
SUB Ballroom A
SUB Ballroom A

Leon Johnson 318
Leon Johnson 339
Leon Johnson 318
Leon Johnson 339
Leon Johnson 339

CRYSTAL STRUCTURE OF DINOSAUR AND BIRD EGGSHELLS

McKenna Alvarez, Dan Burnham, and Colin Shaw

EVOLUTION OF A COARSE-GRAINED UPPER SLOPE CHANNEL FAIRWAY,
PALEOCENE UPPER EL ROSARIO FORMATION, BAJA CALIFORNIA, MEXICO
Bryan J. Anderson, and Michael H. Gardner .........cccocooeviniiiiieiiniiinininiccieccceenne 10

DIAGENETIC HISTORY OF DINOSAUR FOOTPRINTS AND EGGS IN THE
ANACLETO FORMATION AT AUCA MAHUEVO, NEUQUEN BASIN,
ARGENTINA:

Niswatin W. AngEraini.......ccociviiviiniiiiiiiiiiii 11

CHANGES IN PRIMARY PRODUCTION BASED OFF SEASONAL LIGHT
AVAILABILITY IN LAKE BONNEY, ANTARCTICA
Andrew Baber, Amy Chiuchiolo, and John Priscu .......ccccoveineineineincincincncnean 11

EMPLACEMENT OF THE ST. KEVIN BATHOLITH INTO THE HOMESTAKE SHEAR
ZONE, CENTRAL COLORADO; IMPLICATIONS FOR BRITTLE PLASTIC SHEAR
ZONE PROCESSES
Dan Burnham and Colin Shaw.........c.cooiiiiiiiiiiiiiiiicceece ettt e e 12

PALEOMAGNETISM OF PSEUDOTACHYLYTE FROM THE MESOPROTEROZOIC
HOMESTAKE SHEAR ZONE, SAWATCH RANGE, COLORADO
Patrick G. Dyess, Colin A. Shaw, John W. Geissman, and Joseph L. Allen........................ 12
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LONE MOUNTAIN ROCK GLACIER: IDENTIFYING DEBRIS MANTLE THICKNESS
IN ORDER TO IDENTIFY AN ICE CORING SITE
JennIfer GISKAAS ..vveivieivieciiiciiecie ettt ere e te e e e s v e et e et e et e e baestaesabeerbeenbeenbeeraennes 13
CHANNEL PLACEMENT, FILL, AND STACKING PATTERNS IN THE MIOCENE
CAPISTRANO FORMATION, SAN CLEMENTE, CALIFORNIA

Travis R. Jester and Michael H. Gardner..........ccooeovuiieiiiiiiiiiiiiiceeeeee e 13
URBAN DEVELOPMENT IN CHINA, CASE STUDY: SHANGHAI

XUEJIa0 LiN..eiiiiiiiiiiiiiiiii e 14
IDENTIFYING MAXIMUM EXTENT OF AVALANCHE RUNOUT USING GIS

Alex Marienthal........c.oiiiiiiiiiice ettt et et et e e re e eerae e 14

BASIN-SCALE GEOLOGIC MODELS: A NECESSARY EVIL FOR CARBON CAPTURE
AND STORAGE (CCS), POWDER RIVER BASIN (PRB), NE WYOMING AND SE
MONTANA
Jesse J. Melick and Michael H. Gardner ..........ccooovveeeiiiieceieeieeeeeeeceeeeee et 15

HYDROGELOGICAL CHARACTERIZATION OF PRAIRIE POTHOLE WETLANDS
WITHIN THE MISSOURI COTEAU: SHERIDAN COUNTY, MONTANA
TOAd PrESTON....icuieeieiiciieticeetesie ettt et ettt e saeste st e sesteessesseeseessesseessassesssensenseessenes 15

STRATIGRAPHIC FRAMEWORK AND FACIES DISTRIBUTIONS WITHIN THE
JURASSIC ELLIS GROUP, NORTH-CENTRAL MONTANA - INFLUENCES OF
BELT ISLAND
John R. Porter and David W. BOWEN......cc.coouiiiiiiiiiiiiiciecieccrecreete ettt eeve e 16

PREDICTION AND MODELING THE SPATIAL DISTRIBUTION OF VEGETATION
ON THE BASIS OF INDIRECT TOPOGRAPHIC/LANDFORM SITE FACTORS
Bulat R. Shagiey ....c.coiuiiiiiiiiiiiccccc e 16

SEARCHING FOR SKELETAL CORRELATES OF CLIMBING: A SENSIBLE APPROACH
TO AN OLD PROBLEM

Josef Stiegler and David Varricchio........ccocoiiiiiiiiicce 17
CHINA’S URBANIZATION PROCESS—THE LAND USE SITUATION AND ISSUE
Yujian Wang ..o 18

Oral Presentations
9:30 AM STONE AND STEEL CUT MARK IDENTIFICATION ON ANIMAL
REMAINS
Cary Woodruff and Jack Fisher.......cccccoooiiiiiiinniice 19
9:45 AM STRUCTURAL AND PETROGRAPHIC ANALYSIS OF THE SNOWY SHEAR
ZONE IN SOUTHWEST MONTANA
Jeffrey R Webber...c.cveuiiiiciiiicccc e 19
10:00 AM THE RELATIONSHIP BETWEEN WIND DIRECTION, WIND SPEED,
NEW SNOWFALL, AND PATTERNS OF NATURAL AVALANCHE
ACTIVITY AT GOTHIC, COLORADO

Tara Chesley-Preston, Karl Birkeland, and Megan Higgs ........cccccueuvnunneee. 20
10:15 AM SCRATCH-DIGGING SAUROPODS REVISITED
Denver W. Fowler and Lee E. Hall ...oooooiviiiiiiiiii 20

Page 7



10:30AM

11:00 AM

11:15 AM

11:30 AM

11:45 AM

1:00 PM

1:15 PM

1:30 PM

1:45 PM

2:30 PM

2:45 PM

3:00 PM

3:15 PM
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MT. ST. HELENS: INFLUENCE OF MAGMATIC ACTIVITY ON THE
BIOGEOCHEMISTRY OF HOT SPRING AND GLACIER ENVIRONMENTS
WITHIN THE CRATER

Scott N. Montross, Z. Jay, and Mark L. Skidmore........cccecevieiiiininennnn 21
THE GEOLOGY OF BIGHORN CANYON

BOD CIUZ ittt et eaee e 21
GEOLOGY OF THE MARYSVILLE MINING DISTRICT

Evan Gearity .....cccoocviviiiiiiiiiiiiiiiciiccicec e 21

THE FOSSIL TOOTHED WHALE (CETACEA:ODONTOCETI)
ASSEMBLAGE OF THE MIO-PLIOCENE PURISIMA FORMATION OF
CENTRAL CALIFORNIA

Robert W. BoessenecKer . ......ouvviiiiiiiiiiiieieee et 22
CRYO-STAGE MICROSCOPIC ANALYSIS OF LIQUID VEIN NETWORKS
AND CRYSTALLINE STRUCTURE IN LABORATORY ICES

TN BIOX 1ttt e 22
THE VALUE OF NATURE: EXAMINING PERSPECTIVES OF NATIONAL
FOREST LANDSCAPES

Matthew FOCKIET ....cvviiiiiiiciiiecee e 23
TAPHONOMY OF FOSSIL FRESHWATER TURTLES IN THE
CRETACEOUS (CAMPANIAN) KAIPAROWITS FORMATION, GRAND
STAIRCASE-ESCALANTE NATIONAL MONUMENT, UTAH

Michael Knell........oooviiiiiiiiiieiecieeee e 23
REMOTE SENSING APPLICATIONS TO THE DEPOSITIONAL SECTOR
OF THE SEDIMENT ROUTING SYSTEM: LESSONS FROM A MODERN
PROXIMAL FORELAND BASIN

Ingrid Syverine Abrahamson ..........ccccooviiiiiniiiiiiiiii, 24
UNLOCKING THE TOOTH CODE: HOW THE MORPHOLOGY OF
DINOSAUR TEETH AFFECTS DIVERSITY IN THE FOSSIL RECORD

Lee E. Hall..ooooniiiiicceeeeee et 25
ROCK GLACIERS: INVESTIGATING THE INTERNAL ICE AS A
PALEOENVIRONMENTAL ARCHIVE AND MICROBIAL HABITAT

Caitlyn FIorentine .......coccecveievieninininiiiciccicceeeseeeeee e 25
A NEW FACE FOR TRICERATOPS
John B. Scannella.......cccuoeiuiieiiiiiiiiiicieceeeceeeeee e 26

APPLICATION OF LUCIA’S ROCK FABRIC METHODS TO THE EVGSAU
SAN ANDRES RESERVOIR, SE NEW MEXICO

Kelsey McNamara and David Orchard ........cocooveivenicinincniinincinccns 26
RIGGING FOR RESCUING FOSSILS, OR ROPES THAT RESCUE FOSSILS
Thomas Evans.......cc.cceieriiiineiiincceeeteeseee e 26
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Poster Presentations

CRYSTAL STRUCTURE OF
DINOSAUR AND BIRD EGGSHELLS

McKenna Alvarez, Dan Burnham, and Colin

Shaw

In this study we use Electron Backscatter
Diffraction (EBSD) to investigate the crystal
structure of eggshells from theropod dinosaurs
and birds. Specifically, we are comparing
patterns of crystal orientation within the shells
of these closely related groups. Our samples
consist of fragments of calcite from Troodon
and chicken eggshells which we mounted in
epoxy and polished for several hours. EBSD
analysis allows us to determine the orientation
of the crystal lattice for thousands of points
resulting in maps of crystal orientation for
each sample. By analyzing these maps we can
Preliminary  observations reveal several
similarities and differences. In both shells the
c-axis orientation is found to be generally
radial. The chicken eggshell is less than 200
m thick and consists of large elongated
crystals that stretch from outer surface of the
shell to the inner most layers. The majority of
crystals within the chicken eggshell are 100 to
150 m long. Only a few finer grains are
found in between the larger ones. It is possible
that these apparently finer grains are mere
glimpses of larger ones out of the plane of
section. The c-axis is arranged in a radial
direction with differing orientations of the
a-axes. Misorientation of grain boundaries is
typically high angle and appears to have a
non-random pattern. The Troodon eggshell is
nearly Imm thick and consists of a large range
of crystal sizes from 24 to 200 m arranged in
layers. Smaller crystals (25-50um) are found
in the inner-most layer with grain size
increasing outward. A distinct discontinuity
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appears near the center of the eggshell where
crystal size decreases abruptly and then
gradually increases toward the outer surface of
the shell. Boundary misorientation angles are
non-random with many low-angle boundaries
within clusters of crystals with similar
orientations. Different crystalline structures
may be related to differences in the processes
that produced the eggshells or to adaptations
different

Continuing study of Troodon and chicken

to environmental  conditions.
eggshells will focus on the nature of layers
within the shells and the angular relationship

between adjacent crystals.

EVOLUTION OF A COARSE-
GRAINED UPPER SLOPE CHANNEL
FAIRWAY, PALEOCENE UPPER EL
ROSARIO FORMATION, BAJA
CALIFORNIA, MEXICO

Bryan J. Anderson, and Michael H. Gardner

and
sandstone-filled channelforms of the upper El

Deep-water  conglomerate- lesser
Rosario Formation (ERF) record long-lived
(10 m.y.) sediment gravity flow deposition
along the upper slope of a forearc basin.
Three-dimensional cliff-face exposures show
channelforms flanked by, or interdigitated
with, thin-bedded sandstones and mudstones.
The channel fairway (200m thick; 2 km wide
by 2 km long), defined by high channelform
density, is encased in slope mudstones.
Multistory and multilateral channelforms of
the upper ERF correlate to erosional- and
depositional-confinement, respectively.

Composite channelforms (n>15), composed

of elementary channel-forms, stack and
laterally compensate to form channel
complexes (n>4) which also  exhibit

compensational stacking. Channel complexes
are bracketed by mass transport deposits that
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help define a hierarchy of stratigraphic cycles
documenting fairway evolution.

This study documents an upward change
from erosional to depositional confinement of
channelform bodies at multple scales.
Channelforms evolve upward from an isolated
multistory channel complex (25 m thick; 100
m wide) incised into mudstone to three
multilateral channel complexes (30-40 m
thick; >600 m wide) interdigitated with
associated thin-bedded deposits. Individual
channel complexes, representing a higher
order of cyclicity, also show this upward
change in confinement and variations
associated with change from multistory to

multilateral channel stacking.

DIAGENETIC HISTORY OF
DINOSAUR FOOTPRINTS AND EGGS
IN THE ANACLETO FORMATION AT
AUCA MAHUEVO, NEUQUEN BASIN,
ARGENTINA

Niswatin W. Anggraini

In the Upper Cretaceous of the Anacleto
Mahuevo,
embryonic skin and footprint traces have been

Formation at Auca dinosaur
preserved in the unique ways and it’s the only
known site of non-avian dinosaurs embryonic
skin. The lower part of Anacleto Formation
from

containing  fine-grained  sediments

meandering  fluvial  environment  was
deposited under semiarid climatic conditions.
The eggs and footprints occur in the
floodplain facies, where the rare flooding
events covered the areas extensively, then
buried the exposed eggs and footprints, and
drowned any incubating embryos under a
thick layer mudstone. This leads to the
hypothesis that the eggs and footprints were
preserved by the early cementation before

significant burial. Conversely, the upper part
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of the Anacleto Formation that has few eggs
was deposited under arid conditions (Garrido
et al., in press). These observations suggest
that upper and lower part of the formation
was deposited under different paleoclimatic

Such

variations may have controlled sediment

and paleoenvironmental conditions.

composition and diagenetic alterations. In
addition, early diagenetic mineral growth is an
important fossilization process, and under
favorable condition can lead to the exceptional
preservation. Microbial is one of the factors
most widely appealing to explain exceptional
preservation. Carbonate substrate in these
eggshells and footprint traces are susceptible
to microbial diagenesis. Indeed, preliminary
microscopic petrography observation revealed
wavy laminated structure in the footprint
traces and eggs that speculated as microbial in

origin. Petrographic microscopy,
cathadoluminescence  microscopy,  X-ray
diffractometry, and  scanning electron

microscopy-energy dispersion will be used to
test those hypotheses.

CHANGES IN PRIMARY
PRODUCTION BASED OFF
SEASONAL LIGHT AVAILABILITY IN
LAKE BONNEY, ANTARCTICA

Andrew Baber, Amy Chiuchiolo, and John Priscu

The McMurdo Dry Valleys (MCM) of
Antarctica is an extreme desert environment
receiving less than 10cm of precipitation per
year, averaging an annual air temperature near
-20°C, and experiencing a high latitude
bimodal solar cycle. The MCM landscape,
comprising the largest ice-free region on the
continent, is a mosaic of perennially ice-
covered lakes, ephemeral streams, glaciers, and
bare mountain slopes.
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Despite these conditions, perennially ice-
covered lakes provide unique liquid water
habitats in which biota persist throughout the

due

constraints, limnological field measurements

entire year. However, to logistical
can only be conducted during the austral
summer, and little is known about primary
productivity (PPR) throughout the remainder
of the year.

Recent data collected from the 2008 Polar
Night field season revealed a positive statistical
relationship ~ between  photosynthetically
available radiation (PAR) and PPR during the
transition to polar night within the water
column of Lake Bonney in the Taylor Valley.
This applied

hyperbolic tangent model, can predict PPR

relationship, when to a
(kg C) every day of the year, enlightening our
understanding of the dark winter months.
Results allow for a better assessment of climate
change on this extremely sensitive polar

environment.

EMPLACEMENT OF THE ST. KEVIN
BATHOLITH INTO THE
HOMESTAKE SHEAR ZONE,
CENTRAL COLORADO;
IMPLICATIONS FOR BRITTLE
PLASTIC SHEAR ZONE PROCESSES
Dan Burnham and Colin Shaw

The solid-state deformation of rocks near
the brittle-plastic transition is a key control on
lithospheric strength, but what happens when
a liquid phase is introduced into an active
shear zone at mid-crustal depths? This project
will focus on how the injection of a granitic
magma into a brittle-plastic shear zone affects
the mechanics of the system. My research
would use detailed field mapping of cross-
cutting relationships, anisotropy of magnetic
susceptability (AMS) analysis of magmatic
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fabrics, and scanning electron microprobe
(SEM)
defractometry (EBSD) microscopy techniques
the (1) affects

mechanics of introducing a liquid phase (i.e.

and electron back-scatter

to assess on shear zone
pluton) into a deforming brittle-plastic shear
(2) whether the enhanced thermal

gradient in the vacinity of the pluton would

zone,

cause a shift in the dominant deformational
style from brittle-plastic to dominantly plastic
within the contact aureole, and (3) what the
affects crystallization of the batholith would
have on the subsequent evolution of the shear
zone. The Homestake shear zone (near
Leadville and Camp Hale, Colorado), a

Neoproterozoic  brittle-plastic  shear zone
exposed in the northern Sawatch Range, is
one of the primary structures of the famed
Colorado Mineral Belt, and is an ideal natural
laboratory for studying such pluton/shear

zone interactions.

PALEOMAGNETISM OF
PSEUDOTACHYLYTE FROM THE
MESOPROTEROZOIC HOMESTAKE
SHEAR ZONE, SAWATCH RANGE,
COLORADO

Patrick G. Dyess, Colin A. Shaw, John W.
Geissman, and Joseph L. Allen

Paleomagnetic data from pseudotachylyte
from the Homestake Shear Zone (HSZ) of
Central Colorado shows a well-preserved
characteristic remnant magnetization (ChRM)
that is interpreted as primary. Two distinct
groupings of magnetization direction: A well
defined northeast declination and moderate
negative inclination, and a moderately well
defined zone with NW declination and steep
negative inclination. Paleomagnetic data from
the pseudotachylytes and host rocks were
obtained to help resolve an apparent conflict
between geochronologic and field evidence for
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the age of the shear zone. The HSZ is a series
of brittle-plastic fault and shear zones that are
interpreted to have formed near the mid-
crustal  brittle-ductile transition. Ductile
deformation occurred ~1400 Ma, and field
and microstructural relationships suggest the
pseudotachylyte formed concurrently with the
ductile shear zone implying a Mesoproterozoic
age. However, “Ar/*Ar whole rock age
determination of a pseudotachylyte vein
yielded a date of ~137 Ma. By refining the
NE pole we will be able to create an accurate
virtual geomagnetic pole (VGP) that will be
the of the

pseudotachylyte-forming events. We hope

used to constrain age
that these results will contribute to resolving
the apparent discrepancy for the age of the

pseudotachylyte-forming event.

LONE MOUNTAIN ROCK GLACIER:
IDENTIFYING DEBRIS MANTLE
THICKNESS IN ORDER TO IDENTIFY
AN ICE CORING SITE

Jennifer Giskaas

Rock glaciers are found in alpine landscapes
With
global climate change rock glaciers are
the
insulating effects of their overlying talus

The rock

glacier located on Lone Mountain, in Big Sky,

in temperate mid-latitude locations.

becoming more important, due to

mantles and resistance to retreat.
Montana provides a great opportunity to drill

the

paleoclimate archive contained in the ice, as

an ice core and study potential
well as the microbial activity as it relates to
debris layers within the ice.

There are many debates on whether or not
“rock glaciers” are actually glaciers or rather
permafrost features. This study will perform a
seismic refraction survey to determine whether

or not the rock glacier on Lone Mountain is
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permafrost or if it has an ice core. Seismic
refraction is a geophysical technique that will
allow us to identify an appropriate ice core
drilling site, where debris overlying the
hypothesized ice core is thinnest.

In order to use this technique, seismic waves
will be sent through the rock glacier by
striking a hammer on a metal plate. Metal
rods will be driven into the ice. Geophones,
connected to these metal rods will provide
distinct distances along a transect to measure
wave arrival. With known distances between
geophones and arrival times, velocities will be
calculated to determine substrate materials.

CHANNEL PLACEMENT, FILL, AND
STACKING PATTERNS IN THE
MIOCENE CAPISTRANO
FORMATION, SAN CLEMENTE,
CALIFORNIA

Travis R. Jester and Michael H. Gardner

Two exposures of the Miocene Capistrano
Formation at San Clemente State Beach,
California have historically been used by
academia and the oil industry as an analog for
a slope-channel complex in deep-water basins.
However, the numerous outcrop studies have
reached varying conclusions on fundamental
characteristics of the outcrop including: (1)
the position on the slope profile, (2) the
degree of confinement, (3) the arrangement
and hierarchy of bodies, and (4) the size of the
system. The incorporation of preexisting and
newly generated lithofacies information,
interpretation panels, and shallow geophysical
data be address  these
inconsistencies.

The outcrop belt is 25 m thick and 1260 m

wide at the southern exposure, and 560 m

will used to

wide at the northern exposure. They are
separated by 400 m of mudstone, now
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occupied by the state beach parking lot. The
two exposures each contain ten channel-form
bodies incised into slope mudstones of the

The

bodies stack laterally and vertically to form a

Monterey Formation. channel-form
composite channel-form feature.

The outcrops at San Clemente provide an
excellent opportunity to study a slope channel
system and to provide insight on analogous
deep-water systems. Variations in channel fill,
channel stacking pattern, and channel
placement describe the response of a system to
changing energy conditions. Understanding of
the variables involved will aid in the modeling
and prediction of subsurface deep-water

reservoirs.

URBAN DEVELOPMENT IN CHINA,
CASE STUDY: SHANGHAI
Xuejiao Lin

The process of urbanization in China is very
unique when it is put into China’s political,
background. The

proportion of China’s population living in

social and historical
urban areas is projected to reach 60 percent by
2030. In 2007, an estimation of 45 percent
out of total is urban population in China,
which are about 600 million people. There is
an urgent need to study the impact of

and

environmental development, because of high

urbanization on China’s economic
population density and aggregation of human
activities. Shanghai can serve as a stereotype
for the study of urbanization process. Now as
a major metropolitan city in China, Shanghai
has went through a series of transformation
with the change of China’s political, economic
and social stages. Land-use change, population
migration, environmental problems and etc.,
by

urbanization, the development of Shanghai is

studying different aspects following
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pieced together. GIS will be used to analyze

land-use change, population change in
Shanghai, and try to find out the relationships
among land-use change, population change

and environmental degradation.

IDENTIFYING MAXIMUM EXTENT
OF AVALANCHE RUNOUT USING
GIS

Alex Marienthal

Defining terrain in which avalanches occur
is of use to many inhabitants and users of
alpine regions. By knowing the maximum
extent to which avalanches occur, they can be
more easily avoided by planners and travelers.
However, in regions where there is no known
record of observed avalanches, maximum
runout distance cannot be easily defined for a
given path. I plan to use a dataset of
observed avalanches from Gothic, Colorado
combined with 10m DEMs in ArcGIS
software to create a statistical regression
model. This model will predict the maximum
runout distance of un-observed avalanche
paths based on topographic parameters. The
model will be tested by applying it to
avalanche paths with known runout extents
that are not included in the original dataset. I
expect that the model will be able to predict
the extent of unknown runout distances
within a given confidence interval. The
results of this study will aid inhabitants of the
study area in future travel and planning, and
will allow for the definition of procedures that
may be implemented in further research in
regions with no known avalanche records.
While the results of this study may provide a
reasonable estimate of runout distance they
should be considered alongside other factors
as well, including field observations and

dynamic flow models.
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BASIN-SCALE GEOLOGIC MODELS: A
NECESSARY EVIL FOR CARBON
CAPTURE AND STORAGE (CCS),
POWDER RIVER BASIN (PRB), NE
WYOMING AND SE MONTANA

Jesse J. Melick and Michael H. Gardner

Effective CCS requires large-scale geologic
of

basin-scale storage capacity is currently based

storage. Unfortunately, determination
on oversimplified difficult to validate geologic
models. Simplification involves reducing the
number of geologic parameters incorporated
into the model, modeling with large grid cells,
and  treating  subsurface reservoirs  as
homogeneous. The latter problem reflects
focus on fluid and/or fluid-rock interactions
rather than fluid movement and migration
pathways.

Preliminary and conservative estimates of
total PRB pore volume suggest 200 GT of
supercritical CO, could be stored in this
typical onshore sedimentary basin. However,
connected pore volume (CPV) is not included
in this estimate. Geological characterization of
CPV relates subsurface storage units to a
basin’s most prolific reservoir classes (RCs).
The CPV, number of well penetrations,
distribution,  and

supercritical ~ storage

potential leakage pathways characterize each
RC. Within each RC,
stratigraphic cycles characterizes sedimentary
that property
distributions by correlating environment of
deposition (EOD) to CPV. The degree to
which CPV varies between RCs depends on
the geology and attendant heterogeneity

a hierarchy of

systems control  rock

retained in the geologic model.

Region-based modeling of PRB incorporates
30,000 wells correlated across 70,000 Km?,
two kilometers thick on average. Within this
RCs
identified from production history and placed

basin, five most productive were
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in a fourfold stratigraphic framework (2nd-
4th-order cycles). Within the small-scale 4*-
order sequences (30-150-m thick, 16 total),
sedimentation regions, each corresponding to
an EOD, are defined by thickness, lithology
and core-calibrated well-log patterns. This
the workflow by

presentation  illustrates

focusing on one RC in this basin-scale model.

HYDROGELOGICAL
CHARACTERIZATION OF PRAIRIE
POTHOLE WETLANDS WITHIN THE
MISSOURI COTEAU: SHERIDAN
COUNTY, MONTANA

Todd Preston

Prairie pothole wetlands provide critical
habitat for numerous migratory bird species.
Co-produced waters from oil-field activities
have introduced the potential for brine
contamination to many of these wetlands.
Quantifying this risk
understanding of the subsurface geology and

requires a better
regional groundwater system.

The Missouri Coteau is an elevated highland
southwest of the Missouri escarpment overlain
by Pleistocene glacial deposits, characterized
by 2008

hydrological investigations were conducted on

unintegrated ~ drainage. In
wetlands inside Sheridan Country, Montana
to investigate the movement of groundwater
within the region. To determine possible
effects of management practices on
hydrological properties, sites were divided into
three categories: wetlands bordered by active

through the

Conservation Reserve Program and native

cropland, areas managed
prairie wetlands. Hydraulic conductivities (K)
of sediments underlying and adjacent to these
wetlands were determined from single-well
tests. Water-level

slug

measurements,
recorded every thirty minutes, in paired
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monitoring wells surveyed to a common
datum provided hydraulic gradients and
groundwater flow directions.

The near-surface stratigraphy is a complex,
3-D  matrix of three
environments:

sediments from

depositional fine grained
lacustrine deposits, coarse grained fluvial
outwash

vertically fractured till. Degree of fracturing

channels, and poorly sorted,
and sediment heterogeneity largely controls
local K values. Piezometer data from thirteen
wetlands exhibited large variabilities in K,
ranging from 6.98E-05 to 6.33E-01 ft/day,
with a median of 1.03E-01 ft/day. Reversals
in hydraulic gradient, both on seasonal and
precipitation-event-induced  timescales, ~ at
several sites indicate these wetlands fluctuate
between sources of groundwater discharge and
recharge.  Analyses  evaluating  possible

hydrological differences between management
practices are ongoing.

STRATIGRAPHIC FRAMEWORK AND
FACIES DISTRIBUTIONS WITHIN
THE JURASSIC ELLIS GROUP,
NORTH-CENTRAL MONTANA -
INFLUENCES OF BELT ISLAND

John R. Porter and David W. Bowen

Belt Island, an influential positive structure
during the Jurassic, is widely represented in
the geologic literature from 1948 to present.
Rigorous evidence for its location through
time, the paleotectonic features responsible for
affect
distributions through the Jurassic are loosely

origination, and its on facies

constrained. This study proposes to better
define of Belt Island by

constructing high-resolution

these aspects

a sequence
stratigraphic framework of the Ellis Group in
Montana and

north-central interpreting

changes in facies distributions within this
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chronostratigraphically significant framework.
At least two, and possibly three, unconformity
bound sequences comprise the Ellis Group.
These
sedimentary rocks comprising the Ellis Group
with

sequences  are  recognized  in

in north-central Montana
unconformities at the top and bottom of the
Swift Formation, in places between the
Rierdon and the basal formations being the
Sawtooth and Piper Formations. Consistently
there is an unconformity at the base of the
Sawtooth Formation and only in certain
places for the Piper Formation. Stacking
patterns within these sequences and the
relationships of these sequences to each other
along with the facies tracts they contain will
provide evidence for the paleogeographical
position and timing of Belt Island. That
insight will aid in correlations to potentially
relevant paleotectonic features or mechanisms.
Detailed outcrop work at key locations will
provide critical sedimentological relationships
and will provide the facies models to use in
conjunction with the sedimentary bodies
generated by mapping. This data will allow
detailed interpretation of the Ellis Group
relative to the evolution of Belt Island during

the Jurassic.

PREDICTION AND MODELING THE
SPATIAL DISTRIBUTION OF
VEGETATION ON THE BASIS OF
INDIRECT
TOPOGRAPHIC/LANDFORM SITE
FACTORS

Bulat R. Shagiev

The close relationship between plant cover
and environmental conditions makes possible
to use site factors as predictors of vegetation
patterns. The plant cover is very sensitive to
any changes of environmental factors and even
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negligible fluctuations of them exert influence
on vegetation. As spatial information on site
factors is commonly lacking in mountain
areas, the use of a digital elevation model
(DEM) is a potential substitute for use in
vegetation analyses: it highly correlates with
temperature, moisture, geomorphological
processes and disturbance factors (Horsh,
2003). In the presence study, the GIS and
statistical approaches are followed to produce
the algorithm for prediction of vegetation
patterns for a study area in the Bridger
Mountains (Gallatin County, Montana). As
prediction variables 10 indirect
topographic/landform  site factors (Slope,
Aspect, Roughness, Topographic Wetness
Index etc.) have been derived from DEM with
resolution 30 x 30 meters in ArcGIS. To
reveal the important factors for plant cover
distribution we performed the statistical
analysis in R using such methods as
contingency tables, Principal Component
Analysis and Canonical Correlation Analysis.
For the purpose of this study we will apply
static modelling, assuming that vegetation and
its site factors are in a state of equilibrium. As
we cannot assume normality for variables, the
nonparametric approaches such as Generalized
Additive models will be used. The results of
this study will be useful for restoration
projects, wildlife conservation and for
different scientific researches.

SEARCHING FOR SKELETAL
CORRELATES OF CLIMBING: A
SENSIBLE APPROACH TO AN OLD
PROBLEM

Josef Stiegler and David Varricchio

Terrestrial vertebrates have consistently
invaded the arboreal realm, achieving selective
safety, and

advantages in  foraging,
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reproduction, among others. Whether any
theropod dinosaurs were able to climb trees
remains an open question, and a curious one
considering the near ubiquity of scansoriality
in extant predatory lineages. A new wealth of
specimens and a well-resolved phylogeny of
Coeclurosauria have opened the door to
interpret morphological trends of theropod
appendicular elements on the winding path
towards powered flight. Here I present a study
in two parts designed to provide a
rudimentary framework for evaluating the
hypotheses of scansorial and arboreal niche
use within Maniraptora.

(1) The Macropodoidea includes terrestrial
kangaroos and rat kangaroos as well as rock
wallabies and tree kangaroos. = Macropod
evolution documents an example of a
transition from terrestrial bipedality to
arboreality analogous to the hypothesized
change in theropod behavior. Following the
methods of previous studies, ranges of motion
for the shoulder and elbow of extant
macropods were measured using skeletal
specimens. Tree kangaroos and rock wallabies
displayed increased glenohumeral mobility
relative to their terrestrial relatives, while a
clear trend for elbow flexibility was absent.

(2) A survey of the proportions of the
appendicular skeleton was conducted for a
range of amniotes including mammalian,
avian, lepidosaurian, and archosaurian taxa.
Arboreal animals trended towards higher
phalangeal indices, lateral paraxony to
ectaxony of manual digital rays, and higher
intermembral indices. Optimal proportions
for scansorial behavior in theropods (relative
to the observed trends in known climbers)
cluster near the paravian node.
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CHINA’S URBANIZATION
PROCESS—THE LAND USE
SITUATION AND ISSUE
Yujian Wang

China, as the world’s largest developing
country, with the largest population of the
world, began to search her own way of
urbanization since the establishment of
People’s Republic China. During the past two
decade, China has an unprecedented
development of its urbanization. Many cities’
urbanization process has already reached a
high level. Nevertheless, there are also some
issues during China’s urbanization process, for
instance, the rapid population increase in the
urban areas, the environment pollution
degeneration owing to rapid development, the
great pressure at land wuse and natural
resources and so on. In this thesis, during the
rapid urbanization process of the nation and
its consequence and issues will be discussed
first.  Then, in addition, Chengdu—the
capital city in Sichuan province, southwest
China, is analyzed as a case study, by which
the national situation can be illustrated.
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Oral Presentations

9:30 AM

STONE AND STEEL CUT MARK
IDENTIFICATION ON ANIMAL
REMAINS

Cary Woodruff and Jack Fisher

Tool marks on animal bones have long been
a character that allows archaeologists to
determine key information about the people
who made those marks. These subtle features
can reveal information from the type of tool
used to even butchery preferences and
techniques. Many studies have been
conducted to determine what marks from a
specific tool look like; however in most of
these works the flesh is stripped from the bone
and cut marks are purposefully created on the
bone surface. In this case, the data attained
for these studies must be dismissed. These
previous works must be dismissed, because if
the objective is to compare ancient cut marks
to modern marks made directly on bone, the
results may seem similar, but they are
inaccurate representations because there are
many more variables then just tools and bones
that affect cut marks.

experiment three stone tools, both bifacial and

For the presented

unifacial, and a steel knife were used to
butcher intact white-tailed deer limbs. In
addition the goal during butchering was to
with  the

Occasional contact does occur, and these are

avoid direct contact bone.
the marks that truly matter because they are
the remnants of the process and activity, not
the ability to leave a mark.

experiment it is evident that material and

From this

construction greatly affect the resulting cut
mark, and identification of tool material at
ancient sites is now possible.

Page 19

9:45 AM

STRUCTURAL AND PETROGRAPHIC
ANALYSIS OF THE SNOWY SHEAR
ZONE IN SOUTHWEST MONTANA
Jeffrey R. Webber

The Snowy Shear Zone of southwestern

Montana is comprised of Precambrian

mylonitized amphibolites, retrograde
greenschists, and strained quartzofeldspathic
gneisses occupying a region approximately 2-3
km thick and at least 40 km long. Twenty-
seven thin sections were made to study the
kinematic and petrographic history of this
region. This analysis indicated the presence of
at least five distinct domains within the shear
zone consisting of metabasites, meta-pelites,
psamites, quartzofeldspathic gneisses, and
younger intrusive rocks. The metabasite and
pelite zones indicate a lower amphibolite

that has

metamorphism to a greenschist facies as

facies undergone  retrograde

evidenced by an original plagioclase +
hornblende array reacting to produce a stable
actinolite + epidote + chlorite assemblage.
This retrograde reaction is further supported
by the occurrence of replaced plagioclase and
abundant chlorite, as well as actinolite coronas

hornblende

Samples within the pelitic zone frequently

surrounding porphyroclasts.
indicate a similar progression beginning with a
garnet + staurolite + biotite assemblage to one
containing only chlorite and biotite in
equilibrium. Although future research needs
to be completed before a determinative shear

all
diagnostic S-C’ fabric suggests either up dip

sense can be considered conclusive,

thrusting of the hanging wall or transpressive
oblique motion.
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10:00 AM
THE RELATIONSHIP BETWEEN
WIND DIRECTION, WIND SPEED,
NEW SNOWFALL, AND PATTERNS
OF NATURAL AVALANCHE
ACTIVITY AT GOTHIC, COLORADO
Tara Chesley-Preston, Karl Birkeland, and Megan
Higgs

the

to natural

Interaction  between meteorological

conditions leading avalanche
activity is of great interest to avalanche
forecasting operations. Such interactions have
the
literature due to the lack natural avalanche
database.
avalanches in over 50 avalanche paths near

Gothic, Colorado,
approximately 65 km2, and identifies patterns

received little attention in scientific

This work investigates natural
encompassing

of natural avalanche activity in the area related
to the predominant free air wind direction,
wind speed, and new snow accumulation.
There are two primary purposes of this study:
1) predict the probability of a naturally
occurring avalanche on the valley wide scale
using new snowfall, wind speed, and wind
direction and 2) to describe the interaction
between wind speed, wind direction, and new
snowfall as they relate to natural avalanching.
These questions will be addressed using
logistic regression models with data spanning
from 1975 to 2002. We hypothesize natural
avalanches will occur more frequently as snow
accumulation and wind speed increase. The
majority of the avalanche paths monitored for
this study have an eastern trending aspect,
therefore we hypothesize there will be an

the

avalanching with westerly wind. In addition,

increase in probability of natural
we anticipate an interaction between all of the
weather parameters. These results will be
useful in both providing local forecasters with

a quantitative prediction tool assessing daily
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avalanche hazard, as well as adding to the
understanding of the interaction between new
snowfall, wind speed and wind direction for
natural avalanches.

10:15 AM

SCRATCH-DIGGING SAUROPODS
REVISITED

Denver W. Fowler and Lee E. Hall

Derived sauropod dinosaurs possessed pes
unguals (bony core of the claw) with an
unusual shape and orientation, discernable
from fossilized bones and footprints.
Suggested functional hypotheses for these
claws include gripping of the substrate during
locomotion, and scratch-digging. The scratch-
digging function was dismissed by recent
workers without real consideration or proper
comparison to other known scratch-digging
taxa. Here we show that the morphology of
sauropod unguals is very similar to that
observed in the extant gopher tortoise,
Gopherus, a specialized burrower, and other
extinct taxa inferred to have been specialist
scratch diggers. We therefore suggest that the
unusually shaped pes claws of sauropod
dinosaurs were used for nest excavation. This
accounts for the severe reduction (and in some
cases complete loss) of unguals on the
forelimb (which would not be expected in a
substrate grip function), but the retention and
derived morphology of claws on the hindlimb.
Some species of non-burrowing tortoises

which

average claw sizes in females. This presents the

also excavate nests show increased

intriguing possibility that with further study,
and a much larger dataset than is currently
available, gender may be determinable in
sauropods by analysis of claw size.
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10:30AM

MT. ST. HELENS: INFLUENCE OF
MAGMATIC ACTIVITY ON THE
BIOGEOCHEMISTRY OF HOT
SPRING AND GLACIER
ENVIRONMENTS WITHIN THE
CRATER

Scott N. Montross, Z. Jay, and Mark L. Skidmore

Mt St. Helens (MSH) erupted explosively in
1980, and the intense heat of this event
effectively sterilized the crater. Subsequent
volcanic activity, seasonal precipitation, and
the development of a crater glacier have
resulted in the formation of channelized
drainages that extend from the crater outward
to the volcanic apron. The crater environment
has

abundant water, from rainfall and snowmelt.
in hot

limited vegetation despite relatively

However, microorganisms thrive
springs and subglacial streams that have
developed in this otherwise biologically hostile
environment. Analysis of water and microbial
mat samples collected from thermal springs
and glacier streams in Step and Loowit
Canyons allow the opportunity to assess the
effects of recent magmatic activity on the

the The

composition of microbial communities in the

biologic  activity in crater.

crater ecosystem has been analyzed by
identifying small subunit ribosomal RNA
sequences amplified directly from extracted
genomic DNA. Screening of cloned DNA
(16S rRNA gene sequence) by restriction
fragment length polymorphisms and the
results of DNA sequencing indicates moderate
microbial diversity in this environment with
representatives from the domains Bacteria and
Archaea. This study is the first to investigate
the microbial community found in hot spring
outflows and glacial meltwater streams in the
MSH crater. Hot spring waters and microbial
mats

are dominated by phototrophic
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organisms which are believed to be the sole
the
ecosystem. The presentation will examine
between the
geochemistry and the microbial communities

primary  producers  within crater

relationships aqueous
and temporal changes in these related to the
recent magmatic activity.

11:00 AM

THE GEOLOGY OF BIGHORN
CANYON

Bob Cruz

straddles the border

between south-central Montana and north-

Bighorn Canyon

central Wyoming. Over the past half-billion
years, depositional settings have changed
drastically: from oceans and shorelines to
deserts and mountains, leaving behind a
7000+ stratigraphic column of clastics and

due

forces

to
has

resulted in the area’s most striking geologic

carbonates.  Subsequent  uplift

Laramide and post-Laramide
feature: Bighorn Canyon, a +50 mile-long
concourse incised into the Mississippian-age
Madison Limestone.

The Geology of Bighorn Canyon is a short
film produced for the National Park Service to
graphically and dynamically illustrate the
which  have

contributed to the formation of the canyon, in

various  geologic  processes
order to inform and raise the geologic
awareness of visitors to the canyon, thereby

enhancing their overall experience.

11:15AM
GEOLOGY OF THE MARYSVILLE
MINING DISTRICT

Evan Gearity

The Lewis and Clark line is an important
that
oblique

regional transverse structure

accommodated complex
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transpresional deformation during Laramide-

style  contraction, and  transtensional
deformation during later extension. This
Eocene transition from compression to
extension is an important event in the
structural evolution of southwest Montana.
Mapping of quartz veins related to Eocene
plutons in the Marysville mining district will
characterize multiple fracture sets in the
Helena Formation of the Belt Super Group
the and Clark line.

Providing insights to the change in strain

located in Lewis
during the transition from transpresion to
transtension. Also a regional cross-section is
used show the possible link between the

plutonism in the district and the Boulder
Batholith.

11:30 AM

THE FOSSIL TOOTHED WHALE
(CETACEA:ODONTOCETI)
ASSEMBLAGE OF THE MIO-
PLIOCENE PURISIMA FORMATION
OF CENTRAL CALIFORNIA

Robert W. Boessenecker

The late Miocene-late Pliocene (6.9-2.47
Ma) of Central
California has vyielded a diverse marine

Purisima  Formation
vertebrate assemblage that includes sharks,
rays, birds, sea cows, fur seals, walruses, baleen
whales, and toothed whales. Eleven species of

the

Formation, representing five families. A single

toothed whales occur in Purisima
physterid (sperm whale), “Scaldicetus”, is
known by a tooth. A new species of the
Denebola

represented by a partial skull and ear bones

beluga-like =~ monodontid is
(periotics). Two delphinids (oceanic dolphins)
are known, including periotics of a small
dolphin (Stenella or Delphinus), and a skull

and periotic of a small pilot whale

(Globicephala). The small river dolphin
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Parapontoporia wilsoni is the most abundant
odontocete, known from dozens of periotics
and several complete and partial skulls. The
porpoises (family Phocoenidae) are the most
diverse group of odontocetes in the Purisima
Formation, including five undescribed genera,
and the dolphin-like porpoise Piscolithax.

The of this
assemblage differs from the modern fauna in
the lack of beaked whales (Ziphiidae), low
diversity of oceanic dolphins (Delphinidae),

composition odontocete

presence of a beluga (Monodontidae) and an
archaic odontocete (Lipotidae), and the high
diversity of porpoises (Phocoenidae). Ziphiids
and delphinids are diverse in the northeast
Pacific today, while lipotids and monodontids
are absent, and phocoenids are of much lower
diversity. Similar differences also occur with
fossil and modern pinnipeds, and are likely
related to Plio-Pleistocene faunal turnover.
The diversity of phocoenids suggests that they
may have occupied generalist niches during
the late Neogene, now occupied by extant

Delphinidae.

11:45 AM

CRYO-STAGE MICROSCOPIC
ANALYSIS OF LIQUID VEIN
NETWORKS AND CRYSTALLINE
STRUCTURE IN LABORATORY ICES

Tim Brox

Recent work in the field of microbiology has
demonstrated activity of micro-organisms
within the liquid filled inter-crystalline vein
network in ice (Christner, 2002). While these
recent discoveries significantly increase the
scope of the terrestrial biosphere to include
large ice sheets, they also hold profound
the

organism  during periods

survival of micro-

of
glaciation (Snowball Earth) on Earth and on
other (Mars) their

implications on

extensive
and

planets moons
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(Europa). My research is investigating the
impact of the micro-organisms on their
habitat, the inter-crystalline liquid veins and
surrounding ice crystals, whilst others in the
laboratory are measuring microbial activity in
the vein network in the ice. Using protocols I
have developed for preparing laboratory ice
and measuring the crystal structure, I have
compared the influence of an isolate from the
Vostok ice core, Chryseobacterium sp.
V3519-10 suspended in filtered water, to
sterile filtered deionized water, to determine
the effect these cold tolerant bacteria have on
ice structure. Additionally, the results of the
cold tolerant isolate were compared to the

the

concentrations of non-cold tolerant bacteria

structure of ice formed with same
(E.Coli) and 1.01 pm diameter microspheres,
each suspended in filtered deionized water.

1:00 PM

THE VALUE OF NATURE:
EXAMINING PERSPECTIVES OF
NATIONAL FOREST LANDSCAPES
Matthew Fockler

It is a long-held tradition in cultural
geography that a landscape provides clues to
the understandings, values, and desires of
those that seek to modify them. American
settlement history up to and including the
Gilded Age displayed a pattern of land tenure
that was focused on use, the continued
imperial spread of American governmental

and and

commercialization of resources attached to the

social

philosophies,

landscape. Through this anthropocentric
process, land was distributed and nature
commoditized. Yet, in 1891, Congress

authorized the establishment of reserves out of
the public domain, and held them free from
use. This signifies a major change in the policy
and the values of the American government
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and people-one that had direct effect on both
of the

American West. In 1897, under pressure to

the landscape and communities

provide a mission for these reserved lands, the

Congress  passed legislation  developing
managed use, thereby creating a unique
geographic phenomena on the American

the

managed forest. The dialogue surrounding

landscape: multi-use,  scientifically
this crucial event in American land use has
turned the National Forests of the United
States, and associated communities, into a
contested middle landscape, where competing
visions on use and conservation can be read
and understood.

This paper explores the historical geography
of this event as evidenced in archival sources
and on the landscape of selected National
Forests in Region 1 (with focus on Montana),
and examines the geographies created and
recreated when agents seek to define and place
meaning in the landscape reserved as National
Forests.

1:15 PM

TAPHONOMY OF FOSSIL
FRESHWATER TURTLES IN THE
CRETACEOUS (CAMPANIAN)
KAIPAROWITS FORMATION, GRAND
STAIRCASE-ESCALANTE NATIONAL
MONUMENT, UTAH

Michael Knell

Hundreds of fossil turtle localities have been
identified the

within the boundaries of Grand Staircase-

in Kaiparowits Formation
Escalante National Monument. A majority of

these localities are comprised of only
fragmentary material, but there are also several
well-preserved and remarkable specimens.
The variation in preservation amongst the

Kaiparowits turtles is apparent but the cause is
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poorly understood. A taphonomic analysis of
these fossils has provided some useful insight.
The taphonomy of several turtle localities in
the Kaiparowits Fm was examined to find
patterns in preservational quality between
different turtle taxa and also between different
depositional facies within the Kaiparowits Fm.
A database was constructed of over 300
Kaiparowits turtle specimens using multiple
museum collections along with personally
collected field data. Using available lithologic
information for collection specimens and
personal field observations it was determined
that those turtles that were deposited in fine
to medium sands of fluvial channels have the
highest quality of preservation. Fossil turtles
with larger body-sizes are frequently recovered
in better condition, often with partially intact
or complete shells, and in higher abundance
than turtles of smaller size.  The facies
distribution of the fossil turtle families in the
Kaiparowits Fm suggests that the larger taxa
remained closer to the main river channels
while the smaller taxa confined themselves to
pond environments. This habitat preference
of larger turtles in and near fluvial
depocenters, along with a stronger, thicker
shell would seem to favor their preservation
over smaller turtles in the Kaiparowits and
would account for the apparent taphonomic

variation.

1:30 PM

REMOTE SENSING APPLICATIONS
TO THE DEPOSITIONAL SECTOR OF
THE SEDIMENT ROUTING SYSTEM:
LESSONS FROM A MODERN
PROXIMAL FORELAND BASIN

Ingrid Syverine Abrahamson

Active  structures in  the Argentine
Precordillera fold and thrust belt influence the
depositional sector of the sediment routing
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system in the proximal foreland basin. In an
arid region of the province of Mendoza,
alluvial fans develop as a result of fault-
controlled uplift along the Las Pefias thrust
fault. The development of drainage basins in
the hanging wall of the thrust influences the
character of sediment transport. Fault
propagation along strike is recognized as a
controlling  factor  of initiation and
development of synthetic and antithetic
alluvial fans.

Remote sensing techniques are useful in
classifying landscape scale depositionally
controlled landforms due to the reduced costs
of manual measurement of large surface
features and improvement of classification
accuracy by  detecting slight  spectral
reflectance  differences of surfaces. The
variations of process and rate of deposition on
alluvial fans produce different patterns of
sediment and vegetation surface conditions.
These conditions determine reflectance
properties of landform surfaces, the patterns
of which are detectable on remotely sensed
imagery with nonmetric rule-based classifiers
(Classification Tree Analysis as well as
Random Forest Classification) implemented
in statistical software.

ASTER spectral data and ancillary image-
derived topographic data are used to detect
spectral reflectance differences in landforms.
The modeling techniques automatically select
useful information out of the continuous and
categorical explanatory variables provided.
Two hierarchical levels of depositional
environments are classified, and the accuracies
of the two classifications method are
compared.
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1:45 PM

UNLOCKING THE TOOTH CODE:
HOW THE MORPHOLOGY OF
DINOSAUR TEETH AFFECTS
DIVERSITY IN THE FOSSIL RECORD
Lee E. Hall

Isolated dinosaur teeth are a widely and
readily available resource. Their small size,
resistance to degradation, general abundance
and recognizable form make them easy to find
and collect. Therefore, teeth have large
sample size potential and present thorough
data sets. Information gained from teeth is
typically used to answer biological and
behavioral questions like size and diet of single
individuals. This information is important,
but its impact is limited to pinning down
general ecological roles in a small area. Less
common and potentially more valuable for

and

analysis

evolutionary  studies,

paleobiological
biogeographic may  provide
information on population sizes and ranges,
and stratigraphic analysis may yield clues to
the chronological range and evolutionary rates
of a species. However, there are significant
problems to solve before teeth can be used for
these studies accurately. These issues do not
involve small sample size or incomplete
specimens which are usually problematic for
statistical analyses of dinosaur fossils. Instead,
difficulty is encountered when trying to
identify the species to which a tooth belongs,
a conundrum of variation. It is hypothesized
here that this variation includes ontogenetic
change in tooth morphology (change in shape
due to change in age), heterodont dentition
(multiple forms in a single animal), natural
variation in the morphology of one tooth
form, and pathologies (deformations from
illness). If the causes and types of variation of
dinosaur tooth morphology can be revealed,

the resolution of identification will greatly
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improve making studies of large scale patterns
much easier and more accurate.

2:30 PM

ROCK GLACIERS: INVESTIGATING
THE INTERNAL ICE AS A
PALEOENVIRONMENTAL ARCHIVE
AND MICROBIAL HABITAT

Caitlyn Florentine

Alpine glaciers are rapidly retreating in mid-
latitudes due to warming mean annual
temperatures. However, rock glaciers, being
well-insulated by their debris covering, are
slow to respond to warming climate trends. It
is thought that remnant glacial ice potentially
containing annual layers reflecting the original
snow/firn  composition is preserved in
glacigenic rock glaciers.

Debris-rich layers in glaciated systems,
typically basal ice, have been shown to harbor
significant microbial populations, yet the
microbial component present within Earth’s
rock glaciers has not been analyzed to date.
Findings from previous studies of microbial
activity in basal glacial ice suggest that there
will be a distinct association between debris
layers in rock glacier ice and microbial
biomass. This is due to a relative abundance
of nutrients resulting from geochemical
weathering of the debris.

In order to test these hypotheses pertaining
to rock glacier ice, an ice core will be collected
from the rock glacier on Lone Mountain in
the Gallatin Range, southwest Montana. The

ice core will be analyzed for its physical,

glaciochemical, and microbiological
components in order to investigate the
paleoclimate  potential and  microbial

ecosystems in this ice.
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2:45 PM
A NEW FACE FOR TRICERATOPS
John B. Scannella

-abstract unavailable-

3:00 PM

APPLICATION OF LUCIA’S ROCK
FABRIC METHODS TO THE EVGSAU
SAN ANDRES RESERVOIR, SE NEW
MEXICO

Kelsey McNamara and David Orchard

The East Vacuum Grayburg San Andres
Unit (EVGSAU) of the Vacuum Qil Field in
Lea County, NM is the only CO2 flooded
the 48
ConocoPhillips. The main producer is the
1400-1500 m thick Permian San Andres
Formation, which is characterized by stacked

unit in Lower operated by

high-frequency  shallowing-upward  cycles.
These successions are composed of subtidal
grain-rich lithologies grading up to peritidal
mud-rich carbonates and siliciclastics. Eight
flow units have been assigned based on
volumetric uniformity of facies and internally
consistent fluid flow.

The EVGSAU consists of 208 producers and
106 injectors, with 90 infill wells proposed for
2010 (?). This unit has great well control—
with several post-1990 log suites and cored
wells, making it an ideal laboratory to test
carbonate reservoir characterization methods.

Carbonate reservoirs are extremely variable

and
A principal

due to depositional heterogeneity
extensive diagenetic alteration.
requirement in recovery is the description of

the 3D distribution

properties in order to increase production.

of  petrophysical

Lucia’s rock fabric approach integrates
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geological and  petrophysical  properties

obtained from core and wireline logs to

fluid and

determine fluid flow. These parameters are

reconstruct  initial saturations
subsequently entered into a geocellular model
to identify possible unswept zones and
improve performance.

Lucia’s method was applied to one
EVGSAU flow unit with good results,
including the discovery of bypassed pay and
of

associated with carbonate diagenesis. Results

detection petrophysical ~ anomalies
of this project will ultimately be used to
determine the infill drilling pattern; and if
successful, will be applied throughout the

Permian basin for enhanced recovery.

3:15 PM
RIGGING FOR RESCUING FOSSILS,
OR ROPES THAT RESCUE FOSSILS

Thomas Evans

Single rope technique and rope rescue
methods are capable of many operations
beneficial to paleontologists and geologists
which are largely unknown to both groups.
Described and illustrated here will be the
capabilities of these techniques, how they can
benefit the professional paleontologist or
geologist, and the approximate limits of rope
use. The methods described are relatively fast,
inexpensive, gentile, and can be free if trained
volunteers are used. Generally seven functions
can be performed by ropes: equipment
transport, work safety, work positioning, rope
access, raises, lowers, and lateral movement
(traverses). Equipment transport is simple and
involves minimal training, while work safety
methods  of
protecting an investigator from a potential fall

and work positioning are

when working around steep or rugged terrain.
Rope access allows the investigator to access

locations that would otherwise not be
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accessible without ropes (cliffs, steep slopes,
etc.). Raises, lowers, and traverses are ways of
moving large masses over terrain features,
doing so safely, gently, and efficiently. These
techniques require significantly more training,
but are more useful. All methods will be
illustrated diagrammatically and with pictures
in training or practice, when possible. This
presentation is not intended as a rope
techniques or rope rescue training course, so
the depicted methods should not be used
without training or the use of trained
volunteers. Consequently, information
concerning where to gain training will be
provided, as well as initial contact information
for sources of trained volunteers.
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Participant Information

United Kirﬂ_:mvc:a._m“I

Indonesia

.

This year we have 35 student participants from 16 states and 4 other nations!

Name: Ingrid Syverine Abrahamson

Degree pursued: M.S., Earth Sciences

Years in the program: 2

Hometown: Homer, AK

Previous colleges and degrees earned: B.S., Earth Sciences, Montana State University, 2005
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Name: McKenna Alvarez
Degree pursued: B.S., Geology
Years in the program: 1

Hometown: Sterling Heights, MI

Name: Bryan ]. Anderson

Degree pursued: M.S., Earth Sciences

Years in the program: 3

Hometown: Baton Rouge, LA

Previous colleges and degrees earned: B.S., Geology, Louisiana State University

Name: Niswatin Wahida Anggraini

Degree pursued: M.S., Earth Sciences

Years in the program: 1

Hometown: Blora, Indonesia

Previous colleges and degrees earned: B.S., Geology, Gadjah Mada University, 2005

Name: Andrew Baber

Degree pursued: B.S., Physical Geography
Years in the program: 1

Hometown: Mount Vernon, WA

Name: Robert W. Boessenecker
Degree pursued: M.S. Geology
Years in the program: 1
Hometown: Foster City, CA

Previous colleges and degrees earned: B.S., Earth Sciences, Montana State University

Name: Tim Brox

Degree pursued: B.S., Physics

Years in the program: 3

Hometown: Fresno, CA

Previous colleges and degrees earned: Transfer student from UCSD

Name: Dan Burnham

Degree pursued: M.S., Geology

Years in the program: 1

Hometown: Sterling Heights, MI

Previous colleges and degrees earned: Associates degree Macomb Community College

B.S. Geology Idaho State University
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Name: Tara Chesley-Preston
Degree pursued: M.S., Geography — Snow Science
Years in the program: 2

Hometown: Rifle, CO
Previous colleges and degrees earned: B.S. Geology, University of Colorado, Boulder

Name: Bob Cruz

Degree pursued: MFA

Years in the program: 4

Hometown: New York City, NY

Previous colleges and degrees earned: B.S. Geology and Geophysics, Yale University

Name: Patrick G. Dyess
Degree pursued: B.S., Geology
Years in the program: 3
Hometown: Houston, TX

Name: Thomas Evans

Degree pursued: Ph.D.

Years in the program: 1

Hometown: Bellevue, WA

Previous colleges and degrees earned: M.A. Paleobiology, Washington University; B.S. Geology, B.S.
Biochemistry, B.S. Cell Biology, B.S. Evolutionary Biology, University of Washington

Name: Caitlyn Florentine

Degree pursued: M.S., Earth Sciences
Years in the program: 1

Hometown: Louisville, CO

Previous colleges and degrees earned: B.A., Geology, Colorado College

Name: Matthew Fockler

Degree pursued: Ph.D.

Years in the program: 1

Hometown: Reno, NV

Previous colleges and degrees earned: B.A. History, B.A. English, Univ. of Nevada; M.S.,
Geography, Univ. of Nevada
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Name: Denver Fowler

Degree pursued: PhD

Years in the program: 2.5

Hometown: Manchester UK

Previous colleges and degrees earned: BSc, University of Durham, UK; MSc, University of Bristol,
UK

Name: Evan Gearity

Degree pursued: M.S.

Years in the program: 2

Hometown: Fairview, PA

Previous colleges and degrees earned: B.S. University of Massachusetts Amherst
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Name: Jennifer Giskaas
Degree pursued: B.S., Geology
Years in the program: 2

Hometown: Ulm, MT

Name: Lee Everett Hall

Degree pursued: B.S., Paleontology

Years in the program: 3

Hometown: Vermillion, SD

Previous colleges and degrees earned: University of South Dakota (transfer)

Name: Travis Jester
Degree pursued: MS
Years in the program: 1

Hometown: Helena, MT

Previous colleges and degrees earned: B.S., Earth Sciences, Montana State University

Name: Xuejiao Lin

Degree pursued: M.S.

Years in the program: 1

Hometown: Quanzhou China

Previous colleges and degrees earned: B.S. in GIS, Nanjing Univ. of Tech. China

Name: Michael Knell

Degree pursued: Ph.D.

Years in the program: 4

Hometown: Council Bluffs, IA

Previous colleges and degrees earned: M.S., Paleontology, South Dakota School of Mines & Tech;
B.S., Geology, University of Nebraska

Name: Alex Marienthal
Degree pursued: B.S., Earth Sciences- Snow Science
Years in the program: 4

Hometown: Gold Hill, CO

Name: Jesse J. Melick

Degree pursued: Ph.D.

Years in the program: 3

Hometown: Roseburg, OR

Previous colleges and degrees earned: B.S. 1997, M.S. 2002, Colorado School of Mines

Name: Kelsey McNamara
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Degree pursued: M.S. Earth Sciences

Years in the program: 3

Hometown: Moores Hill, IN

Previous colleges and degrees earned: B.S., Geological Sciences, Ohio University
Name: Scott Montross

Degree pursued: Ph.D.

Years in the program: 2.5

Hometown: Saratoga Springs, NY

Previous colleges and degrees earned: M.S., Earth Sciences, Montana State University

Name: John R Porter

Degree pursued: M.S.

Years in the program: 1

Hometown: Wheeler, TX

Previous colleges and degrees earned: B.S., Geology, University of Wyoming, 2003

Name: Todd Preston
Degree pursued: M.S.
Years in the program: 1
Hometown: Boulder, CO

Previous colleges and degrees earned: B.A., Geology, B.A. Environmental Sciences, University of
Colorado at Boulder

Name: John B. Scannella
Degree pursued: Ph.D.
Years in the program: 3
Hometown: New York, NY

Previous colleges and degrees earned: B.S., Geological Sciences, Rutgers University, 2002

Name: Bulat R. Shagiev

Degree pursued: non-degree undergraduate

Years in the program: 1

Hometown: Kazan (Russia)

Previous colleges and degrees earned: Kazan State University (Russia)

Name: Josef Stiegler

Degree pursued: M.S. Earth Sciences

Years in the program: 3

Hometown: Covington, LA

Previous colleges and degrees earned: B.S., Earth Sciences, Rice University
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Name: Yujian Wang

Degree pursued: M.S.

Years in the program: 1

Hometown: Chengdu, Sichuan Province, China

Previous colleges and degrees earned: B.S., GIS, Chengdu University of Information
Technology

Name: Jeffrey R. Webber
Degree pursued: B.S Geology
Years in the program: 3.5
Hometown: Bozeman, MT

Name: Cary Woodruff
Degree pursued: B.S.
Years in the program: 4
Hometown: Bumpass, VA
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Map of Bozeman, Montana
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Map of Montana State University
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