
KECK GEOLOGY CONSORTIUM 
 

PROCEEDINGS OF THE TWENTY-FIFTH 
ANNUAL KECK RESEARCH SYMPOSIUM IN 

GEOLOGY 
 
 

April 2012 
Amherst College, Amherst, NY 

 
 

Dr. Robert J. Varga, Editor 
Director, Keck Geology Consortium 

Pomona College 
 

 
Dr. Tekla Harms 

Symposium Convenor 
Amherst College 

 
 

Carol Morgan 
Keck Geology Consortium Administrative Assistant 

 
 

Diane Kadyk 
Symposium Proceedings Layout & Design 

Department of Earth & Environment 
Franklin & Marshall College 

 
 

Keck Geology Consortium 
Geology Department,  Pomona College 

185 E. 6th St., Claremont, CA  91711 
(909) 607-0651, keckgeology@pomona.edu, keckgeology.org 

 
ISSN# 1528-7491 

 
The Consortium Colleges       The National Science Foundation           ExxonMobil Corporation 

  



KECK GEOLOGY CONSORTIUM 
PROCEEDINGS OF THE TWENTY-FIFTH ANNUAL KECK RESEARCH 

SYMPOSIUM IN GEOLOGY 
ISSN# 1528-7491 

 
April 2012 

 
Robert J. Varga 

Editor and Keck Director 
Pomona College 

Keck Geology Consortium 
Pomona College 

185 E 6th St., Claremont, CA  
91711 

Diane Kadyk 
Proceedings Layout & Design 
Franklin & Marshall College 

 
Keck Geology Consortium Member Institutions: 

Amherst College, Beloit College, Carleton College, Colgate University, The College of Wooster,  
The Colorado College, Franklin & Marshall College, Macalester College, Mt Holyoke College,  

Oberlin College, Pomona College, Smith College, Trinity University, Union College,  
Washington & Lee University, Wesleyan University, Whitman College, Williams College 

 
2011-2012 PROJECTS 

 
TECTONIC EVOLUTION OF THE CHUGACH-PRINCE WILLIAM TERRANE, SOUTH-CENTRAL 
ALASKA 
Faculty:  JOHN GARVER, Union College, Cameron Davidson, Carleton College 
Students:  EMILY JOHNSON, Whitman College, BENJAMIN CARLSON, Union College, LUCY MINER, 
Macalester College, STEVEN ESPINOSA, University of Texas-El Paso, HANNAH HILBERT-WOLF, Carleton 
College, SARAH OLIVAS, University of Texas-El Paso. 
 
ORIGINS OF SINUOUS AND BRAIDED CHANNELS ON ASCRAEUS MONS, MARS 
Faculty: ANDREW DE WET, Franklin & Marshall College, JAKE BLEACHER, NASA-GSFC, BRENT GARRY, 
Smithsonian 
Students:  JULIA SIGNORELLA, Franklin & Marshall College, ANDREW COLLINS, The College of Wooster, 
ZACHARY SCHIERL, Whitman College. 
 
TROPICAL HOLOCENE CLIMATIC INSIGHTS FROM RECORDS OF VARIABILITY IN ANDEAN 
PALEOGLACIERS 
Faculty: DONALD RODBELL, Union College, NATHAN STANSELL, Byrd Polar Research Center 
Students:  CHRISTOPHER SEDLAK, Ohio State University,   SASHA ROTHENBERG, Union College, EMMA 
CORONADO, St. Lawrence University,  JESSICA TREANTON, Colorado College. 
 
EOCENE TECTONIC EVOLUTION OF THE TETON-ABSAROKA RANGES, WYOMING 
Faculty: JOHN CRADDOCK. Macalester College, DAVE MALONE. Illinois State University 
Students:  ANDREW KELLY, Amherst College, KATHRYN SCHROEDER, Illinois State University, MAREN 
MATHISEN, Augustana College, ALISON MACNAMEE, Colgate University, STUART KENDERES, Western 
Kentucky University, BEN KRASUSHAAR 
 
INTERDISCIPLINARY STUDIES IN THE CRITICAL ZONE, BOULDER CREEK CATCHMENT, 
FRONT RANGE, COLORADO 
Faculty: DAVID DETHIER, Williams College 
Students:  JAMES WINKLER, University of Connecticut, SARAH BEGANSKAS, Amherst College, ALEXANDRA 
HORNE, Mt. Holyoke College 
 
 
 



DEPTH-RELATED PATTERNS OF BIOEROSION:  ST. JOHN, U.S. VIRGIN ISLANDS 
Faculty: DENNY HUBBARD and KARLA PARSONS-HUBBARD, Oberlin College 
Students:  ELIZABETH WHITCHER, Oberlin College, JOHNATHAN ROGERS, University of Wisconsin-Oshkosh, 
WILLIAM BENSON, Washington & Lee University, CONOR NEAL, Franklin & Marshall College, CORNELIA 
CLARK, Pomona College, CLAIRE McELROY, Otterbein College. 
 
THE HRAFNFJORDUR CENTRAL VOLCANO, NORTHWESTERN ICELAND 
Faculty: BRENNAN JORDAN, University of South Dakota, MEAGEN POLLOCK, The College of Wooster 
Students:  KATHRYN KUMAMOTO, Williams College, EMILY CARBONE, Smith College, ERICA WINELAND-
THOMSON, Colorado College, THAD STODDARD, University of South Dakota, NINA WHITNEY, Carleton 
College, KATHARINE, SCHLEICH, The College of Wooster. 
 
SEDIMENT DYNAMICS OF THE LOWER CONNECTICUT RIVER 
Faculty: SUZANNE O’CONNELL and  PETER PATTON, Wesleyan University 
Students: MICHAEL CUTTLER, Boston College, ELIZABETH GEORGE, Washington & Lee University, 
JONATHON SCHNEYER, University of Massaschusetts-Amherst, TIRZAH ABBOTT, Beloit College, DANIELLE 
MARTIN, Wesleyan University, HANNAH BLATCHFORD, Beloit College. 
 
ANATOMY OF A MID-CRUSTAL SUTURE:  PETROLOGY OF THE CENTRAL METASEDIMENTARY 
BELT BOUNDARY THRUST ZONE, GRENVILLE PROVINCE, ONTARIO 
Faculty: WILLIAM PECK, Colgate University, STEVE DUNN, Mount Holyoke College,  MICHELLE MARKLEY, 
Mount Holyoke College 
Students:  KENJO AGUSTSSON, California Polytechnic State University, BO MONTANYE, Colgate University, 
NAOMI BARSHI, Smith College, CALLIE SENDEK, Pomona College, CALVIN MAKO, University of Maine, 
Orono, ABIGAIL MONREAL, University of Texas-El Paso, EDWARD MARSHALL, Earlham College, NEVA 
FOWLER-GERACE, Oberlin College, JACQUELYNE NESBIT, Princeton University. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Funding Provided by:   
Keck Geology Consortium Member Institutions 

The National Science Foundation Grant NSF-REU 1005122 
ExxonMobil Corporation 



Keck Geology Consortium:  Projects 2011-2012 
Short Contributions— Virgin Islands Project 

 

DEPTH-RELATED CARBONATE CYCLING IN A MODERN REEF: ST. JOHN, U.S. VIRGIN ISLANDS 
Project Faculty: DENNIS K. HUBBARD, Oberlin College & KARLA PARSONS-HUBBARD, Oberlin College 
 
ESTIMATING DEPTH RELATED REEF CARBONATE PRODUCTION PATTERNS OFF ST. JOHN, 
USVI 
WILLIAM MATTHEW BENSON, Washington and Lee University 
Research Advisor: Lisa Greer 
 
INVESTIGATING ENDOLITHIC ALGAE PROLIFERATION USING STABLE CARBON ISOTOPES IN 
BOULDER STAR CORAL 
CORNELIA CLARKE, Pomona College 
Research Advisor: Robert Gaines 
 
POST-BLEACHING ENCRUSTATION HABITS IN USVI CORAL REEFS 
CLAIRE MCELROY, Otterbein University 
Research Advisor: Halard Lescinsky 
 
DEPTH-RELATED PATTERNS OF ABUNDANCE, DISTRIBUTION, AND CARBONATE PRODUCTION 
FOR MICROBORING ORGANISMS: ST. JOHN, US VIRGIN ISLANDS 
CONOR NEAL, Franklin and Marshall College 
Research Advisor: Roger Thomas 
 
DEPTH RELATED DISTRIBUTION AND ABUNDANCE OF MICROBORING ORGANISMS: ST. JOHN, 
US VIRGIN ISLANDS 
JONATHAN ROGERS, University of Wisconsin - Oshkosh 
Research Advisor: Eric Hiatt 
 
MACROBIOEROSION RATES OF IN-SITU CORAL COLONIES: ST. JOHN, U.S. VIRGIN ISLANDS 
ELIZABETH WHITCHER, Oberlin College 
Research Advisor: Dennis Hubbard 
 

Keck Geology Consortium 
Pomona College 

185 E. 6th St., Claremont, CA  91711 
Keckgeology.org 

  



INTRODUCTION	

Over the past four decades, the extent and severity 
of coral reef decline has increased dramatically.  Re-
searchers have observed widespread phase shifts 
within reef ecosystems around the globe, with coral 
colonies being replaced by vast macroalgal communi-
ties (Gardener et al., 2003; Bellwood et al., 2004).  In 
light of climate change and predictions of accelerated 
sea-level rise, the disappearance of the reef’s primary 
carbonate producers at alarming rates has become in-
creasingly disturbing.  Structural complexity of reefs 
throughout the Caribbean has been greatly reduced 
since the 1970s (Alvarez-Filip et al., 2011), which has 
the potential to negatively impact reef organisms that 
depend on spatial complexity.  One of the major ques-
tions facing reef scientists today is whether reefs will 
be able to adapt to accelerating environmental change. 

Reef accretion is a delicate balance of constructive 
processes that contribute carbonate to the reef, destruc-
tive agents that break it down, and forces that remove 
it from the reef.  The balance of these elements within 
a reef can be expressed as a carbonate budget, which 
takes into account all sources of production and de-
struction of carbonate structure on the reef, as well as 
import and export of carbonate sediments to and from 
the reef system.  Coral growth is the main constructive 
component of reef building, while activity by bioerod-
ing organisms is considered to be the major destructive 
factor (Tribollet & Golubic, 2011).  The term ‘bioero-
sion’ was first defined by Neumann (1966), as “the re-
moval of lithic substrate by the direct action of organ-
isms”.  Bioeroders can be separated into epifaunal and 
infaunal agents.  Infaunal borers can be further divided 
by scale, as microscopic algae, cyanobacteria, and fun-
gi, and macroscopic sponges, worms, and molluscs.  
Individual reefs vary greatly in the relative contribu-
tion of each of these major groups to the overall re-
moval of coral skeleton (Osorno et al., 2005; Chazottes 
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et al., 2002; Pari et al., 1998). 

Bioerosion is a taphonomic process that generally be-
gins immediately after the death of the coral colony.  
Studies attempting to quantify rates of bioerosion face 
the challenge of constraining the duration over which 
it occurred.  While it is relatively simple to quantify the 
amount of coral skeleton removed by infaunal bioero-
sion, it is much more difficult to determine when the 
coral died, and therefore how long it took to create the 
end result.  Previous studies have dealt with this either 
by reporting only intensity of boring in natural sub-
strates, or by utilizing experimental substrates to con-
strain time of exposure.  These experimental studies 
typically use uniform blocks cut from coral skeleton 
(Osorno et al., 2005; Chazottes et al., 2002; Pari et al., 
1998).  Their results have been widely accepted as an 
accurate characterization of bioerosion, but rely on the 
assumption that these artificial constructs will behave 
similarly to corals in the reef.
	
This study takes advantage of bimonthly to annual 
National Park Service monitoring studies to constrain 
time of death for individual corals.  Repeated video 
monitoring surveys of coral communities have been 
conducted along a depth gradient in two bays off east-
ern St. John in the U.S. Virgin Islands.  Video is used to 
determine time of death and subsequent duration of ex-
posure to bioeroders of in-situ colonies of Montastrea 
annularis.  This enables calculation of macro-bioero-
sion rates from in-situ coral colonies.  The data de-
scribed below characterize an important component of 
natural substrate destruction for these eastern St. John 
reef communities.  In combination with other studies 
described in this volume, it will be possible to quantify 
carbonate cycling in St. John reefs and perhaps address 
questions about the changing balance between carbon-
ate production and destruction in the face of accelerat-
ing environmental change. 
















