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Geological Society of America.

Sss:mm with Progm_ ims, Vol. 41, No. 7; ISSN 0016-7593—(:oden1 GAAPBC is published by the Geological Society of America, Inc., with offices at 3300 Penrose Place, Boulder, Colorado 80301
led Bound Printed Matter. Seven issues published in 2009: February (2), March (2), April (2), and September. Copyright © 2009, the Geological Society of America, Inc. (GSA). Al rights

i I:" pyrigr t?t Ika jon content prap_arad wholly by U.S. Gover_nrnenl employeas within the scope of their employment. Individual scientists are hereby granted permission, without royalties
Mmuﬂva“ q mal d pho! of abstracts and other items in this publication for noncommercial purposes advancing science or education, including classroom use, and to make
Up 1o five coples for distribution to associates in the furtherance of science. Permission is granted to individuals to make photocopies of those items for other noncommercial, nonprofit purposes
g science or upon payment of the appropriate fee ($0.25 per page) directly to the Copyright Clearance Center, 222 Rosewood Drive, Danvers, Massachusetts 01923, phone (978)
750-8400, www.copyright.com, (when paying reference GSA Abstracts with Programs, ISSN 0016-7592). Written permission is required from GSA for all other forms of capture, reproduction, and/or

distribution by any means. GSA provides this and other forums for the i ini jenti i iti i i
: presentation of diverse opinions and positions by scientists worldwide, regardless of their race, citizenship, gender, religion, or
political viewpoint. Opinions presented in this publication do not reflect official positions of the Society.

Price: Subscription 10 the seventh-issue 2009 volume: $102 to GSA Members; all others, $132. To order, call +1-888-443-4472, +1-303-357-1000, or e-mail gsaservice @geosociety.org.
Claims for nonreceipt or damaged copies, contact gsaservice @ geosociety.org. Please allow sufficient time for delivery to addresses outside the U.S., up to six months.
Advertising: Display: Contact Ann Crawford, +1-800-472-1988, ext. 1053, fax +1-303-357-1070, acrawford @ geosociety.org.

For information about the content . A ;
Program Manager at nﬁw:gmc geo‘;rodo pap;r: r;fastramed in this issue, contact the respective authors directly. To obtain general information about processing of abstracts, contact the GSA Technical



SESSION NO. 47

web pages created by workshop participants with ideas for novel approaches or new topics for
teaching about energy in geoscience. P

In adgiuun to macg?ng r?mlenals. the website houses collections of visuals and refe::::s
to enhance teaching. Presentations and related references from the teaching enarm'l_ o
shop provide access to recent research, emerging topics, perspectives on energy po rcl?’e:ﬂon
examples of effective pedagogy for teaching about energy. Th_o energy visualization 00“1 o
contains video clips, diagrams and animations relating to fossil fuels, nucfea_r power and alter
native energy sources. A directory of recommended books spans both traditional and renew-
able energy forms, while a page of recommended resources points the way to web resources
such as government reports, data sets and online activities for students.

All of these materials can be found at hltpu’lserc‘cadalcn.edMNAGTWOrkshop;v‘eﬂer_w
Faculty are encouraged to submit their own teaching materials to the web collections via on-
line forms for submitting information and uploading files.
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T131. Ancient Coastal and Subsea Sites: New
Findings and Problems (Posters)

(GSA Archaeological Geology Division,
Smithsonian Institution)

Oregon Convention Center, Hall A

48-1 BTH 444 Marino, Domenico

ANCIENT HARBORS AND SUBMERGED ISLANDS: NEW EVIDENCE FROM CROTON,
ITALY
MARINO, Domenico, Museo Archeologico Nazionale, Crotone, Soprintendenza per i
Beni Archeologici della Calabria, Via Risorgimento, 121, Crotone, 88900, Italy, domenico
marinc-01@beniculturaliit, BARTOLI, Dante G., ProMare, Inc, Via Filippo de Filippi,
5, Milan, 20129, Italy, and ATAUZ, Ayse, ProMare Inc, 7302 Senate Avenue, Houston,
TX 77040
Pliny the Elder, in his Natural History, described a small archipelago of five islands which
were visible in the sea of Croton in the first century A.D. He even transcribed their names: “the
island of the Dioscuoroi, Calypso's, Tyris, Eranusa, and Meloessa.” (H.N. Il 10.95-98). Two of
them were still visible in the detailed nautical charts that seafarer and geographer Piri Reis,
after having traveled in this area, drew at the court of Suleiman the Magnificent in A.D. 1521-
1526. Currently, not only these islands have disappeared, but the entire coastline of Croton
appears to have gone through dramatic changes since the Greek and Roman age.

In the summer of 2009, a joint Italian-American pedition has began a sy ic project of
research in the the shallow waters south of Croton aimed to map all the submerged archaeo-
logical evidence present in the coastal area. The recent discovery in the search area of sub-
merged tufa quarries which were in use in the Greek Archaic and Classical Age (sixth-fourth
centuries B.C.), can be used to precisely date and Qquantify the amount of coastline changes
that have taken place in the area since antiquity.

Inserting the new data into a GIS, the shape of the ancient coastline of Croton is being
reconstructed, and the archaeclogical material still in situ, whenever present, used fo date
the inhabitation phases. The possible location of the Graeco-Roman harbor of the city is also
being proposed.

48-2 BTH 445 Garrison, Ervan

38,000 YEAR-OLD SUB-FOSSIL EVIDENCE FOR THE ATLANTIC GRAY WHALE,
ESCHRICHTIUS ROBUSTUS, SOUTH ATLANTIC BIGHT, GEORGIA (USA)
GARRISON, Ervan, Geology, The University of Georgia, GG Building, Athens, GA 30602,
egarriso @uga.edu
38, 000 year-old sub-fossil evidence, including a nearly complete dentary (left mandible)
and two vertebrae, of the extinct Atlantic Gray Whale, Eschrichtius robustus, have been
excavated from a shell bed deposit located in the South Atlantic Bight, 30 kilometers offshore
St. Catherine's Island, Georgia. The discovery of the dentary was initially made in 2006 but
recovery was not completed until the summer of 2008. The two vertebrae were found nearby
the jaw section and had been eroded from the shell bed by bottom currents. Direct dating of
the sub-fossils, with the Accelerator Mass Spectometer radiocarbon technique (AMS), using
bioapatite, suggests a common age for the skeletal materials but it speculative to assume
these are elements of the same animal. The ages determined for the sub-fossils are in good
agreement with the age of the shell bed previously determined by AMS dating of inclusions

48-3 BTH 446 Belknap, Daniel F.

DROWNED ARCHEOLOGICAL SITE POTENTIAL IN THE W
EXAMPLE FROM BASS HARBOR, ME
KELLEY, Joseph T., Earth Science Department, Universi

ESTERN GULF OF MAINE: AN

Iaboratpry. University of New Hampshire, Durham, NH 03824
Because of its relatively late deg| ion and sub i ic adjusts the Gulf

of Maine was earlier believed 1o have had limited sut;aarial €
[ I ( Xposure and potential for s
merged archeological sites. Recent detailed bathymetric and seismic reflection profiles ::-d

earlier assumption and
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estuary to between 7.8-9.2 (cal.) ka. Several factors led to excellent Ppreservation of
habitats and artifacts here and probably elsewhere in the Gulf of Maine: 1) irregular

and glacial outcrops create many basins capable of supporting lakes and wetlands af g
of lower sea levels; 2) the bedrock sheltered many l?cahons from exposure to 8rosive

3) local, relative sea-level experienced a “slowstand” between 11 5 ka (cal) and 7.5 ka dir.
ing which it only rose from about -23 m 10 -19 m depth. This slow rise in sea leve|
reworked glacial deposits and built spits and ot_her coastal features. These, in turn,
protected freshwater wetlands and later estuarine settings that focused human activi M
a time of stable sea level is conducive to constructing coastal environments and presa ]
them along with associated artifacts

48-4 BTH 447 Strong, Nikki

RATES AND PATTERNS OF COASTAL EROSION FOR THE PANAMA VIEJO HISTORICAL
AND ARCHEOLOGICAL SITE

STRONG, Nikki, Geology, Univ of Minnesota, St. Anthony Falls Laboratory, Missi

River at 3rd Ave SE, Minneapolis, MN 55414, stro0068@ umn.edu, MAEKAWA, T;

Archeology, Patronato Panama Viejo, Panama City, 0823-05096, Panama, and ROVIRA,

Beatriz, Archeology, University of Panama, Panama City, 0823-05096, Panama
The Panama Viejo Historical and Archeological Site, the location of the oldest colonial city on
the Pacific Ocean, is located on the Gulf of Panama in the south-central region of the Repubic
of Panama. Panama Viejo is built on coastal bar and fluvial sediments and Pyroclastic rock
bordering a shallow cove. These marine, fluvial, and volcanic sediments that underlie historical
Panama Viejo are prone to mechanical wave erosion, especially on those parts of the shore
exposed lo the dominant NNE winds. As such significant erosion and subsequent shoreling
retreat have occurred since the city of Panama Viejo was first established almost 500 years
ago, yel there are no quantitative estimates of rates and the extent of coastal erosion during
this time period. It was the purpose of this study, therefore, to estimate the extent and rates of
historical (~1500 AD - present) coastal erosion and to estimate current trajectories of coastal
erosion for the Panama Viejo site. Towards that goal we use aerial Imagery and historic map
data formatted into a GIS environment to 1) calculating the temporal and spatial distribution
of coastal erosion for historical Panama Viejo since its first establishment 500 years ago up
to modern times, 2) extrapolating patterns and rates of erosion, for purposes of archeologi-
cal reconstruction, for pre-colonial Panama Viejo, and 3) calculate present-day trajeciories of
future coastal erosion for the general area surrounding the historical site. We find that much of
the historical boundaries of Panama La Vieja once extended 100 meters or more seaward of
the present day shoreline, these shoreline areas having eroded due to mostly natural wave-
driven erosion, while other parts of the coastal area have prograded seaward and choked
entire bays with fine grained sediments eroding from the upstream reaches of the drainage
basin, likely in response to anthropogenic activity.

SESSION NO. 49, 1:30 PM
Sunday, 18 October 2009
Geoscience Education II

Oregon Convention Center, C123

491 1:35 PM Reynolds, Stephen J.

RESOLVING THE BREADTH VERSUS DEPTH VERSUS INQUIRY DILEMMA IN
INTRODUCTORY COLLEGE GEOLOGY COURSES

JOHNSON, Julia K., REYNOLDS, Stephen J., TYBURCZY, James, BUSCH, Melanie M,

and COYAN, Joshua A., School of Earth and Space Exploration, Arizona State Universily,

Tempe, AZ 85287-1404, sreynolds @ asu.edu
Instructors of introductory geology courses, especially those with large classes, constantly
face the dilemma of how to balance the coverage of diverse topics versus an in-depth treat-
ment of key concepts or spending time helping students do scientific inquiry. As pariofa
class-redesign effort, we developed a suite of approaches and assessment tools that allow
us to simultaneously address these three competing aspects of breadth, depth, and inquiry.
The class is a semester-long course with ~220 students, nearly all nonmajors. At the start of
the semester, students receive a What-to-Know (WTK) List in which each item is linked witha
two-page spread in the textbook. Students are then responsible for each item, and know they
are responsible even if that subject is not covered in lecture. Freed from the necessity to cover
every topic, we devote much class time to having students observe, interpret, and discuss
geology. To demonstrate their breadth of knowledge, students take weekly, online multiple-
choice quizzes derived from items on the WTK List, To assess deep knowledge, there are
four exams, during which students construct two fully developed concept sketches. For ea_d
exam, the instructor selects the two concept-sketch questions from 9 to 12 possible questions
provided to students along with the WTK list During each exam, we pass out blank sheets
of paper and then display two concept-sketch questions on an overhead. Students draw and
explain each concept sketch on one side of the paper. Some advantages of this style of exam
are that (1) students ideally develop complete answers — and therefore deep knowledge
— for each of the 9 to 12 possible concept-skelch items, (2) itis difficult for students to bluff
their way through a concept-sketch exam, and (3) there are no photocopying costs. To assess
Inquiry skills, students complete each of the chapter-ending Investigations from the textoook,
efther online or on paper warkshests done in class and in small groups. Using this overal
three-pronged approach, students are exposed to and assessed on a broad range of (opics
but also need 1o have in-depth knowledge of about 40 topics. The decoupling of multiple-
choice items from concept-sketch questions resulted in significant improvement in the qualfy
of concept sketches and in student fluency with geologic concepts and language.

49-2 1:50 PM Stokes, Alison

UNDERGRADUATE STUDENTS' CONCEPTIONS OF GEOLOGY: WHAT ARE THEY, AND
DO THEY CHANGE? )
STOKES, Alison, Experiential Learning G in Teaching and Learni
; 4 g Centre for Excellence in Teaching
(CETL), University of Plymouth, 3-15 Endsleigh Place, Drake Circus, Plymouth, PL;A;I;"L
United Kingdom, ajstokes @plymouth.ac.uk and ANDERSON, Mark W., School of o
Ocean and Environmental Sciences, University of Plymouth, Drake Circus, Plymout
& dBAA. United Kingdom it
udents’ understandings and experiences of ‘geology’ as a science are seldom 4
and yet these can provide valuable information which can be used to inform and develop 8%
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