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Research students sampling marine sediments in coastal Loui-
siana with Prof. Harnik. From L to R, Andy Marquez ‘19, Jared 
Benjamin ‘20, Michellee Garcia ‘21, Jamila Gowdy ‘21, and 
Stephanie Liu ‘20. (Photo by Paul Harnik)

ENE-114 students on a tour of Rohrer’s 
Quarry, Lititz, PA. (Photo by T. Bechtel)

Ellie Driscoll (Geosciences, ‘20) displays a limestone with horizontal 
burrows during summer research conducted in Central Nevada.

Geomorph students and Prof. Merritts monitor the geomorphic re-
sponse of Chickies Creek, PA, to removal of the Krady milldam.

Right: Prof. 
Bratman’s 
students visit 
Horn Farm 
Agricultural 
Education 
Center.
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This is my final year as Chair of the Earth & Environ-
ment Department. Over the last several years we have 
added two new faculty positions in the Environmental 
Studies program, we have renovated and improved 
classroom and laboratory space, added a migration lab to 
support our new environmental studies faculty member, 
we moved the seismometer to a new site at Millport Con-
servancy, we’ve added research capabilities in remote 
sensing, 3D visualization and gamma spectroscopy, and 
hired a terrific department coordinator (Melissa Betrone).
This is all in addition to our faculty teaching in our three 
majors and maintaining active research agendas. 

In my capacity as Chair, I have had the pleasure of talk-
ing to and interacting with many alumni, from recent 
graduates to alums who graduated in the “early days” of 
the Department. Their stories are inspiring – graduates 
of the Department have had national and even global 
impacts in fields ranging from the geosciences to space 
sciences, from the USGS and NASA to institutions of 
higher learning, from the private sector to the public sec-
tor and NGO’s, and, of course, in many fields outside the 
geosciences. 
  
One of the recurring themes of these interactions is a 
deep and abiding appreciation of the first-class educa-
tion provided by F&M. Many graduates from the early 
days recall with great fondness their classroom, labora-
tory, and field experiences. They appreciate the rigorous 
training they received from the likes of Professors Foose, 
Moss, and Friedman in the early days and more recently 
from Wiebe, Beutner, Sternberg, Thomas and many oth-
ers.

Alumni want the department to continue this great tradi-
tion of first-rate geological training. Reflecting on this 
I was curious about the curriculum in those earlier days 
and how it might have changed over time so I spent a 
few hours looking at old course catalogs in the F&M 
archives. I was quite surprised and pleased to see that the 
basic course requirements for the geology/geosciences 
major have been quite consistent over nearly seven(!) 
decades. We have always required an introductory course 
followed by historical geology (History of the Earth), 
structure, sedimentology, stratigraphy (now Sedimentol-
ogy and Stratigraphy), mineralogy, petrology (now an 
elective but taken by almost all majors), field geology, 
and the senior seminar. Geomorphology, geophysics and 

News from the Department Chair
paleontology were added as regular options in the 1980’s. 
Geomorphology is now required. Cognate mathemat-
ics and science courses (chemistry, physics, and biol-
ogy) have been required with a few variations since the 
beginning. Other courses, such as volcanology, economic 
geology, hydrogeology, tectonics, various quantitative 
methods courses (for example: optical mineralogy and 
X-ray methods), and many more, were offered at vari-
ous times. These elective courses were in response to 
new faculty and changing interests and opportunities. 
Of course, the exact content of all of these courses has 
evolved over time as new knowledge and techniques 
have been acquired. However, the basic subdisciplines 
and approaches to understanding the Earth’s natural 
systems and the human interactions with these systems is 
more or less timeless.

Recently some of the additional courses we have offered 
include: planetary geology, conservation paleobiology, 
advanced sedimentology, karst hydrogeology, landscape 
geochemistry, global change and natural resources, geo-
graphic information systems, tectonics, engineering the 
earth, and energy resources (Petroleum and the Future 
of Energy). Certainly, new challenges, especially related 
to the huge increase in the human population since the 
1950’s, dictates that we make sure our courses and ap-
proaches are current and up to date, but I am confident 
our current graduates are benefitting from the same ex-
cellent F&M education that was started by Dr. Foose and 
colleagues in the late 1940’s.

One significant change is that our majors benefit from 
the broader array of courses offered through the Depart-
ment because of our expanded focus. For example, the 
geology/geosciences majors often add courses in envi-
ronmental policy and history taught by our faculty in 
the environmental studies and science programs. This is 
preparing them for the challenges of the modern world 
where interdisciplinary and creative problem-solving is 
increasingly important.

As always, we encourage our alumni to visit the Depart-
ment at any time and to share their stories and experienc-
es! Stop in to interact with the members of the Depart-
ment and say hello to our current students. Best wishes 
for a wonderful 2019! 
  --Andy de Wet, Chair of the Department

   Save the date for dinner with the President!
Please Join President Barbara K. Altmann, Ph.D., for the Launch of F&M’s Comprehensive 
Campaign, Friday, Jan. 11, 2019, 5:30 p.m., at The Brown Palace Hotel and Spa, 321 17th St., 
Denver, CO 80202. R.S.V.P. by Jan. 6 online at fandm.edu, or to Patricia Fossler – 
pfossler@fandm.edu – 717.358.426.
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Tim Bechtel (Director of F&M Science Outreach and Adjunct Asst. Professor of Geosciences)
This fall saw the successful demonstration of our joint F&M-University of Florence-Ukraine Institute 
of Radiophysics mine-hunting robot “Ugo 1st” for top NATO Science for Peace and Security officials.  
Thanks to Froney Crawford (Physics and Astronomy) and students Gaby Sallai, Stasia Kuske, and Jack 
Sinton for their work on this. Students John Ruck, Zach Villari, and Ian Wachino presented on their work 
(with Bob Walter) to determine how anomalous flow emanating from The Bubble (karst spring in Boil-
ing Springs, PA) manages to sneak under South Mountain from its suspected recharge zone. Zach will 
continue working on this in the spring, and will also join student Rey Jiang in an exciting geochemical/
geophysical/historical research project (also involving Bob Walter and Dorothy Merritts) to determine the 
provenance of the rocks in what may be the largest shipwreck ballast piles in the world.  F&M Science 
Outreach had a distinctly Earth & Environment flavor this fall, with hands-on events for kids at public 
libraries on the topics of Natural Resources (matching minerals and other raw materials to finished prod-
ucts), Plate Tectonics (reconstructing Pangaea based on patterns of fossils, volcanic rocks, and glacial 
deposits), and Fossils (mold vs cast, and trace vs body).

Faculty & Staff News Updates

Eve Bratman
Eve Bratman is on family leave for the rest of this academic year, having recently given birth to a beauti-
ful baby, Lior Rothschild Bratman, on November 7, 2018.  In between diaper changes and lots of quality 
time being a new mom, she will also be making final revisions on an article co-authored with Malini 
Ranganathan for the radical geography journal Antipode, entitled “From Urban Resilience to Abolitionist 
Climate Justice in Washington, DC” and her book manuscript, Governing the Rainforest: Sustainable De-
velopment Politics in the Brazilian Amazon, which will be published by Oxford University Press in 2019. 
She is also looking forward to presenting a paper on  the relationships between beekeeping regulations 
and pesticide spray data from the mid-Atlantic region at the Urban Affairs Association annual meeting 
with Amelia Cadwell (‘18) this April in Los Angeles, CA.

Elizabeth De Santo
This is my sixth year in the department, time has flown!  I am currently teaching (US) Environmental 
Policy and International Environmental Law, and in the Spring, I will teach Policy again, along with my 
Freshman Connections course on “The Whale” and my upper level seminar on Marine Protected Areas.  
This past summer, I participated in the Sea Education Semester (SEA) symposium on student research 
near Woods Hole, MA, which focused on approaches to protecting the Sargasso Sea off of Bermuda, the 
only sea in the world bounded by currents rather than land.  The rest of the summer I focused on preparing 
my tenure application and writing journal articles, including a new one published in Marine Policy in Sep-
tember titled, “Implementation Challenges of Area Based Management Tools (ABMTs) for Biodiversity 
Beyond National Jurisdiction (BBNJ)” (open access link for free download: https://bit.ly/2Pmfv7c).  My 
research on high seas environmental governance has expanded with the advent of negotiations for a new 
international legally-binding agreement under the UN Convention on the Law of the Sea.  In September, 
formal negotiations on this developing treaty commenced in New York at the UN headquarters, and I par-
ticipated as part of a delegation of researchers representing the International Studies Association.  We are 
observing the discussions and interviewing delegates.  I will be participating in the next round, in Spring 
2019, and again next year.  In the meantime, I am continuing to explore issues surrounding large Marine 
Protected Areas, and the science policy interface in biodiversity conservation.

Melissa Betrone
I am thrilled to join Franklin & Marshall as the new Academic Department Coordinator for Earth & 
Environment, as of August, 2018. I am excited to put my skills to work keeping the students ready for 
learning, the professors supported to teach, and the department running smoothly. I have a background in 
higher education programming and public relations, preceded by a career in sustainable agriculture, and 
a long-term community radio production habit. An east-coast native, I’ve spent the past twenty-two years 
between southern Baja California, southwestern Colorado, and Santa Cruz, CA. PA welcomed me just 
about a year ago in a bid to move closer to extended family. I am a feminist, wife, and mother, and enjoy 
spending time with my family, hiking, paddle boarding, gardening, meditating, and dismantling sys-
tems of oppresssion. Originally from Vermont, I am enjoying a return to the northeast with its consistent 
moisture and four seasons. I look forward to learning more about the natural world from the amazing and 
talented faculty and staff found here in the Department of Earth & Environment. 



Page 4                                       Department of Earth & Environment                 Winter 2018-2019

Faculty & Staff News Updates

Carol de Wet
In order to offer more varied electives to the ENE curriculum we have started teaching some ½ credit, 
½ semester courses. I enjoyed teaching a half course on Coral Reefs and Climate Change last spring 
and recently finished a half course as part of the Senior Seminar for Geoscience and Environmental 
Science majors. In the latter, we covered topics as diverse as ethics in scholarly research and how to 
create a curriculum vitae. We had an alumnus guest speaker, Adam Love ‘96 speak about network-
ing and career paths, and local business owner Felicia Bechtel speak about starting and successfully 
running a geophysics company, plus transitioning to work in a large consulting firm. Students gave 
presentations on topics that they wanted to explore in depth, including the history of petroleum use 
and extraction, red tides and the tourist industry, eutrophication in the Gulf of Mexico, the US highway 
system and wildlife corridors, among other topics. I enjoy teaching my general education course on 
Coral Reefs through Time and Space and will teach Sedimentology & Stratigraphy in the Spring se-
mester. Research has been progressing well on freshwater limestones from the Atacama Desert, Chile, 
and from Olduvai Gorge, Tanzania. F&M students have been actively involved in these projects and 
will be co-authors on forthcoming papers. I will continue this research next year while I am on sab-
batical with travel to Chile, and also back to NW Scotland to study some Cambrian carbonates there. 

Paul Harnik
I write this having just returned from the national Geological Society of America meetings in India-
napolis where I presented on the conservation paleobiology research that my students and I have being 
doing in the northern Gulf of Mexico. This summer we spent more than a month in the Gulf, sampling 
marine sediments off the coasts of Louisiana, Alabama, and Florida. Andy Marquez (Environmental 
Science ’19) is continuing his summer research through this academic year and is expanding our anal-
yses of bivalve life history variation to include a species that is new to our lab (Ameritella versicolor). 
Thanks to the generous support of the Geoscience Founders Society, Andy will be radiocarbon dating 
some Ameritella specimens for his senior project. Jamila Gowdy (Environmental Science ’21) and 
Jared Benjamin (Biology ’20) are also continuing to work in the Paleo Lab this year and are helping 
to process the tremendous number of samples that we collected last summer and are imaging larval 
shells of different bivalve species using the department’s scanning electron microscope. In addition, I 
am beginning to examine the carbon, nitrogen, and oxygen isotopic chemistry of some of the bivalve 
shells that we have collected in order to reconstruct environmental conditions in the Gulf when these 
organisms were alive.

Andy de Wet
I am now entering my last year as Chair of ENE. It has been interesting and stimulating. This winter 
I am teaching the GIS course with 25 students divided into 2 labs. I am expanding the coverage of 
remote sensing techniques and incorporating emerging technologies like “Structure from Motion” into 
the course. In January I will be co-leading, with Professor Eunbi Kim from the BOS Department, the 
Founders-funded Energy trip to Denver, Colorado. This follows the previous highly successful trip in 
January 2017. I am looking forward to field work in Chile and other locations next summer.

Zeshan Ismat 
Is on sabbatical, returning for the spring semester beginning in January, 2019.

Eric Hirsch
My work is proceeding apace! My Environmental Migration study has begun to conduct fieldwork 
in the Lancaster community, and we are preparing for an exciting summer here and in Peru. I have 
a number of other projects going on at the same time, including a book manuscript and my exciting 
on-campus conversations as part of the interdisciplinary Humanities Colloquium on “Environments.” 
Otherwise, I am teaching “The Environment and Human Values” and “Indigenous Environmental Jus-
tice” and have been lucky with another semester of outstanding students.
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Faculty & Staff News Updates
Dorothy Merritts
It’s a pleasure to report on my ~31st fall semester of teaching a field-oriented geomorphology class.  My 
team and I have been exploring valleys, streams, hillslopes, periglacial landforms, dam removal sites, 
and much more.  We use drones in the field nearly every week, and have been installing game cameras 
and other instrumentation throughout the mid-Atlantic region to monitor geomorphic processes and land-
scape change. Students help generate ArcMap storymaps, websites, and other resources to illustrate the 
changes we document.  At recent dam removal sites, for example, these changes include deep channel in-
cision and the beginning of gravel bar formation as streams cut through historic sediment into the coarse-
grained Pleistocene periglacial rubble buried underneath organic-rich Holocene sediments (generally fine 
grained). My Connections course on geology, water, and human activity relates well with a new honor to 
serve as Vice-Chair of a National Academies of Sciences 2-year committee: Review of New York City 
Watershed Protection Program. I also serve as President-Elect of the American Geophysical Union’s 
(AGU) Earth and Planetary Surface Processes, and become President in January 2020. I hope to see some 
of you at the AGU national meeting in Washington, DC. In sum, it’s been another marvelous half-year of 
teaching, field work, student-faculty research, and collaborations with former students.

Karen Mertzman ‘96 (Laboratory Technician)
2018 was pretty exciting. I now have all three kids in high school. That means we are just finishing our 
college search for the oldest (sadly, he thinks F&M may be a little too close to home) and are starting the 
search for a middle son. My daughter is loving high school. We spent part of our summer in Europe, en-
joying a river cruise up the Rhine river. The most exciting part of the year is course and prep work I need 
to do for the XRF, that should be here in December. I was excited to spend a week in Northborough, MA 
learning the new software and the new machine’s capabilities. Should be a good start to the new year.

Stan Mertzman
I have returned from a year-long sabbatical leave to full-time teaching and the transition was more dif-
ficult than any previous time in my teaching career. This past leave was quite productive so it was dif-
ficult to “break scene” so to speak. After a few weeks teaching Mineralogy and a section of the Dynamic 
Earth course, all has finally returned to a better sense of normalcy. With the new Malvern PANalytical, 
Inc. XRF spectrometer to be delivered and installed during the first half of December,I am very excited 
to begin the calibration process for both the major and trace elements with Karen Mertzman and Emily 
Wilson’s help. The Department once again hosted the PA Chapter of the Friends of Mineralogy Annual 
Symposium this past weekend (November 3-4). A good time was had by all.They REALLY have to be 
getting tired of me serving as the kick-off speaker; that makes 5 years in a row!

Rob Sternberg, Emeritus
I attended the Society for American Archaeology meeting in Washington, DC, in April, and the Inter-
national Symposium on Archaoemetry in the Yucatan, Mexico in May. I’m planning on the American 
Geophysical Union meeting in Washington, DC, in December. Susanne and I saw lots of geology, 
archaeology, and art during vacation in New Mexico and Arizona in August. Susanne is still a professor 
at Millersville University. Son Max works for Coinbase in San Francisco, and son Sam is an assistant 
professor at Columbia University in the Department of Biochemistry and Molecular Biophysics. I can 
still be seen in the Department a couple of times a week (on my way to yoga class), trying to finish a 
couple of projects in archaeomagnetism and working with student Katherine Garcia to scan some old 
35 mm slides, including photos of many alumni.

Jim Strick
Jim Strick is teaching his course on Nuclear Weapons, Power and Waste Disposal again this fall (top 
photo left), which features an in-depth look at the Limerick Nuclear Power Station in Pottstown, PA. We 
have the extraordinary chance to stand atop the reactors (bottom photo left), talk with operators in the 
control room, and see the spent fuel storage facilities.
In addition, Profs. Strick, Harnik, Hirsch and Bratman are among a multidisciplinary study group in 
Environmental Humanities that meets every other week this year. Topics so far discussed have included 
moral psychology and its use in understanding/influencing environmental behaviors, the role and status 
of animals in human life, and climate change-driven migrations.  Professors from Italian, Archaeology, 
Theater-Dance-Film, English, and Religious Studies are also participating in this rich exchange of ideas 
and methodologies.



Page 6                                         Department of Earth & Environment                      Winter 2018-2019

Faculty & Staff News Updates

Bob Walter, ‘75
My classes this fall include Landscape Geochemistry (ENE350), in which students conduct a semester-
long project on how soils are generated from bedrock weathering processes, introducing them to the 
concept of the Critical Zone – the segment of Earth that spans from the vegetation/soil interface to the 
groundwater table, and which embraces nearly all life on Earth. Students learn important field and lab 
skills, from digging soil pits, to collecting and archiving samples, conducting in situ water quality analy-
ses via a multiprobe, and utilizing an array of analytical  instruments housed in our department, with 
outstanding technical and instructional support from Emily Wilson. The second course is a Creativity, 
Innovation and Design (CID) course based on the Stanford University School/Design Thinking model 
which I co-teach with Emily Seitz (Office of College Grants) and Etienne Gagnon (Physics). The theme 
of this course is climate change, and students use Design Thinking to help community partners deal with 
urgent climate change issues. Via an F&M alumnus, our class has access to the IBM Watson supercom-
puter facility to help crunch Big Data relevant to these topics. In the Spring 2019, Dorothy and I will be 
on sabbatical, and our plan is to write up and publish data generated over the past few years by these and 
previous students. 

Chris Williams
I have returned from my year-long sabbatical and am back full time. I am teaching a new course this se-
mester on the biogeochemistry of wetland ecosystems and that has been a lot of fun to pull together. The 
summer was productive and enjoyable. I had a great trip with my family to Germany and Austria with 
relaxing stays in small towns in the Tyrol region. I also snuck in a visit to the Palaeontological Museum 
in Munich which is a wonderful older museum with some great type-fossils on display. Our Paleocene 
amber paper appeared in American Museum Novitates and I have a couple of other co-authored papers 
in review or revision so hopefully these will appear soon. One focuses on pre-Holocene peat deposits 
and the other is a study of an Oligocene fossil wood flora from the west Siberian Basin. All the best for 
a Happy and Healthy New Year!

Emily Wilson ‘11 (Research Lab Manager & Technician)
October marked my three-year work anniversary with the college. Compared to several of my col-
leagues, three years is hardly worth mentioning, but it has been a wonderful adventure so far and I’m 
looking forward to at least a few more! Recently, Prof. Stan Mertzman was awarded a sizable grant for 
an upgraded x-ray fluorescence spectrometer, so I (and a few others) have been working to prepare our 
laboratory facilities for the new XRF. When I’m not thinking about retrofitting our ailing building to 
house the glamorous Zetium (new XRF), I have mostly been biking, working my garden, or enjoying the 
green spaces throughout Lancaster County. My yearly solo bike adventure was through the Mononga-
hela National Forest in West Virginia. Over 6 days, I summited the Dolly Sods, Spruce Knob, and count-
less other hills while hauling all of my gear on my bike. The longest day was 88 miles, and it only rained 
the final 30 miles! My garden survived the extremely wet summer, and a few perennials and shrubs, in 
addition to all of the weeds, thrived. I was fortunate to not experience any flooding, unlike some of my 
Lancaster County neighbors. My only complaint about the wet summer? I got tired of cleaning muddy 
paw prints from the floors every other day. In the photo, my pup Roux and I take a break from hiking 
atop some cliff-forming Octoraro Schist overlooking the Susquehanna River!

Roger Thomas, Emeritus
Two years ago, a couple of trace fossil specialists, Al Curran (Smith College) and Dirk Knaust 
(Statoil), contacted me to check on logistics involved in working at Chickies Rock. They wanted to re-
assess the occurrence of Skolithos at its type locality. I made the arrangements, they came to Lancaster, 
and we worked together at Chickies and on Penn Mountain, east of Reading. They invited me to join in 
the project. Our collaboration went very smoothly, and within a year we had a manuscript completed. 
The paper appeared online in May of this year, and in print by October, in Earth Science Reviews. 
This was a new enterprise for me, and great fun! Meanwhile I continued my work on the discovery in 
the Kinzers Formation (not far from the Fruitville Quarry) of Pelagiella — a tiny marine snail — with 
impressions of two sets of chaetae (bristles). This is a character typical of annelid worms, never before 
seen in any living or extinct gastropod. I gave a paper on the evolutionary implications of this novelty 
at the Fifth International Palaeontological Congress in Paris, in July. At this meeting, I was also elected 
a Vice-President of the International Palaeontological Association, in the management of which I am 
still involved. The Pelagiella paper is now in review. Never a dull moment, and lots of old and new 
projects still to complete!
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Happy 2019 from the Geoscience Founders Society!

2019 is right around the corner and we are looking toward the new year with a great deal of enthusiasm! 
In early January sixteen of our students will be travelling to Denver, Colorado to participate in the second 
“Energy Trip.” This rich and immersive experience will place our majors alongside practicing profession-
als in the energy industry to learn about geologic, business, and lifecycle elements of oil and gas as well as  
renewable energy production. This trip would not be possible without the generosity of F&M alumni and 
the support of the Founders Society. Thank you! 

To put the Denver trip in context it is important to recognize the goals of the Founders Society: The Franklin 
and Marshall Geoscience Founders Society was established to connect the Department with the work expe-
rience of its alumni and friends, to rekindle the camaraderie and spirit of its alumni, and to provide support 
and encouragement to the faculty and students as they continue the long tradition of excellence in Franklin 
and Marshall geology and the study of the environment. The Founders Society celebrates our history and 
supports the continued success of the Department.

We are putting your generous donations to work in other ways that directly impact our students. Gifts of all 
sizes are meaningful, and I encourage you to join your fellow alumni and make a donation today. You will 
find an envelope do so in this newsletter!

Here are other examples of how gifts to the Founders Society support the Department:

•Research Grants for majors. We are able to offer up to $1,500 a year to assist students conducting inde-
pendent research with faculty. 
•Student Awards ($500 each): The Founders Society provides select student awards such as the Wise-
Beutner Structural Geology Award.
•The Founders Society provides funding for several $3,000 field camp scholarships to help students offset 
the cost of attending a field camp like YBRA to meet the requirements of the major.
•Grants to fund student participation at professional conferences (e.g., GSA, AGU) are provided by the 
Society.
•Faculty Research Grants: Faculty may each use up to $650 a year to help pay research-related costs (e.g., 
analytical fees, thin-section prep, travel costs).
•Field excursions such as the recent “Grand Canyon Trip” that provide our majors with real world expo-
sure to diverse environments.
•The Founders Society pays for two annual newsletters and production of the annual Department calendar.

Sincerely,  Chris Williams, Director



The Howard (’71 P’08) and Mary (P’08) Patton Geophys-
ics Endowment was funded in 2011 with a generous gift 
from Howard and Mary Patton. Howard is a seismolo-
gist with Los Alamos National Laboratory, where he is a 
specialist in differentiating “earthquakes” from ground-
based nuclear tests. Mary is a Computer Specialist for Los 
Alamos High School. The endowment funds an annual 
award that “…encourages faculty members from the Earth 
and Environment Department and Physics Department to 
jointly develop projects that will involve F&M students as 
research colleagues in the field of geophysics.” Howard 
once wrote that their motivation was “…to ensure geology 
majors have adequate quantitative skills and physics majors 
have adequate exposure to the geosciences.” 

Patton funds have 
recently helped Earth 
and Environment/
Physics to develop 
thermal imaging 
capabilities. While 
thermal imaging was 
originally intended 
for detecting cold 
patches of water 
related to submarine 

groundwater discharge, and for spotting transient thermal 
anomalies related to shallow-buried landmines, we are now 
developing thermal imaging for detecting tripwires during 
humanitarian 
de-mining, and 
for monitoring 
surface water 
temperature 
variations. We 

also use “Structure from Motion” techniques, which can 
photogrammetrically create 3-D models of structures and 
terrain with photo-realistic surfaces, and/or temperature/
heat map surfaces. When deployed with the use of drones, 
these Patton-funded capabilities are finding use in F&M 
research spanning geophysics, geomeorphology, hydrogeol-
ogy, volcanology, and structural geology.

Earth and Environment is grateful to the Pattons for en-
abling our students to work with these new technologies.

     -Tim Bechtel
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Department News
Impacts of The Howard and Mary Patton Geophysics Award

 Geo-referenced drone images of the Big Spring Run stream 
restoration project showing how thermal images can be used to 
map water temperature variations

Right: a 
virtual outcrop 
created by 
Tiernan Posse 
‘19 from drone 
images

An example of a tripwire simulant 
machine-detected in a thermal image 
(Gabriella Sallai ‘19)



Volunteer Helps Establish Standard
I am pleased to introduce Eric Schwarz to the ENE News-
letter community. Eric lives in Lancaster. He was a radio-
chemist with Exelon at Peach Bottom atomic power station 
before transferring to Three Mile Island as a mechanical 
engineer for nuclear safety. In addition, he has been vol-
unteering in my Gamma Spectroscopy lab for over three 
years. Prior to joining Exelon, Eric served in the US Navy 
on the USS La Jolla – a Los Angeles Class nuclear subma-
rine – as a qualified nuclear reactor operator. Eric comes to 
us with tremendous experience in nuclear chemistry, and 
with an immense passion for gamma spectroscopy, much to 
our delight and benefit. 

In the geo/environmental sciences, three natural gamma-
emitting radionuclides have become important tracers of 
landscape processes: 7Be; 137Cs; and 210Pb. These three 
isotopes are generated in the atmosphere by different 
processes and have different half-lives, but when they are 
brought to Earth’s surface by rainfall they can electrostati-
cally attach to soil and sediment particles where they act to 
“fingerprint” soil and sediment erosion. 

Of the three isotopes mentioned, 7Be is of special interest to 
our research group of late. With a relatively short half-life 
of just 53.2 days, it is used to track how sediment particles 
move, and to understand how quickly 7Be-tagged sediment 
gets into streams. In this way, we can determine whether 
high suspended sediment loads in 
streams during storms is from active 
soil erosion (with high 7Be activities) 
or from the erosion of older sedi-
ments stored in valley bottoms (with 
low 7Be activities). This knowledge 
is relevant to policy makers trying to 
fix high suspended sediment loads to 
the Chesapeake Bay.

Eric has had 
many major im-
pacts on the de-
velopment of our 
gamma lab, but 
I want to high-
light just one. In 
order to accu-
rately measure 
the activities of 
our samples, we 
need to calibrate 
our spectrom-
eters to known 
concentrations 
of the isotopes in 
question. Acquir-
ing a standard 
for 7Be is a tricky business because its half-life is so short 
that it is useless after about 265 days (five half-lives), and 
there is only one supplier in the United States and it is very 
expensive.

Working with colleagues at the Penn State Breazeale 
Nuclear Reactor, and with students and professors in the 
Nuclear Engineering Department at PSU, Eric devised a 
plan to generate a 7Be standard by irradiating a common, 
inert substance… which I won’t mention in more detail 
here pending our publication! After over a year of prepa-
rations and meetings, followed by irradiation and model 
calculations, we have recently measured this new standard 
in our lab, and we are relieved to report that our measure-
ments are within 1% of the calculated value. We are now 
conducting further tests, irradiating more samples, and 
working on a manuscript for publication. This is a very Big 
Deal because not only do we now have an in-house method 
for producing our own 7Be standard, but we can share it 
with colleagues in other laboratories, and compare results 
from different laboratories for the first time. Eric’s keen 
insight has truly global implications!
     --Bob Walter, ‘75
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Patton Award winners include:

2018-19: Tiernan Posse ’19 (software and 3-D camera for remote mapping of fracture orientations)
2017-18: Gabriella Sallai ’19 (travel expenses for work in Firenze on a landmine detecting robot)
2016-17: Morgan Torstenson ’18 (mapping of global submarine groundwater discharge or SGD sites)
2016-17: Kevin Cerna ’18 (microgravity fieldwork to detect caves)
2015-16: Grace Ni ’18 (lab work in archaeomagnetics) 
2014-15: Leah Houser ‘16 (travel expenses for gravity, seismic, and resistivity field work, Austria)
2013-14: Sam Feibel ’16 (travel expenses for magnetics field work, Azerbaijan)
2013-14: Callie Moran ’14 (travel expenses for magnetics field work, Azerbaijan)
2012-13: Matt Klimuszka ’14 (travel expenses, summer job working with Howard Patton at Los Alamos)
2012-13: Ryan Samuels ’14 (magnetic field work in New Mexico and lab work)
2011-12: Andrew Tsang ’13 (geophysics field camp)
Matt and Gabriella were Physics majors, while the rest were Earth and Environment. 

Eric Schwarz (left) instructs Sam Alter ’15 
on the finer points of gamma spectroscopy. 
Sam recently completed his MS thesis at 
the Arizona State University using gamma 
spectroscopy.

Eric Schwarz inserting a calibration standard in “Lucy”. Our 
two gamma spectrometers are named after my two granddaugh-
ters, Lucy and Lily (an honor that at ages 7 and 3 has abso-
lutely no meaning to them).



Page 10                                  Department of Earth & Environment                         Winter 2018-2019                       

Department News
When Sound Science and Student Activism Combines to Change Health Outcomes

About ten years ago Lancaster began to come to grips with 
the challenge that the City had a serious problem with 
childhood lead poisoning. Though the regional data base 
for elevated blood lead levels (EBLLs) was indicative that 
the rates were some of the highest in the State, and well 
above national norms, the problem was not fully document-
ed because of low screening rates for EBLLs in the targeted 
age group of children up to six years of age.  

About the same time, a visiting professor from Philadelphia 
had the idea of developing a community-based course that 
focused on both childhood lead poisoning and asthma in the 
Lancaster geographic area. Franklin and Marshall College 
was in the process of revamping their Public Policy Pro-
gram and exploring a new Public Health major for the stu-
dent body. The introductory course to Public Health, which 
focuses on improving people’s health through community-
based action, quickly became a student favorite.  

As part of the curriculum, the students meticulously began 
to document the level of lead (Pb) in soil in the neighbor-
hoods around the College. Generally soil levels above 400 
parts-per-million (ppm) are considered a significant risk to 
young children. Using state-of-the-art X-Ray Fluorescence 
(XRF) Technology, a dismal picture began to emerge that 
much of the City was laced with Pb well above the safe 
standard of 400 ppm. 

Three years of data had been collected when a senior stu-
dent taking Professor Andy de Wet’s course in Geographic 
Information Systems (GIS) mapping was looking for a 
chance of applying her skills to solve real problems. Katie 
Datin, F&M class of 2011, prepared a GIS map detailing 
the students’ analyses and demonstrated that there may be a 
correlation between EBLLs and Pb levels in the soil around 
the City. The City had formed a Lancaster Lead Coalition 
as part of the public health program, and heard about the 
work being done at the College. Katie was scheduled to 
present her GIS investigations at the 7A.M. meeting of the 

Coalition at Lancaster General Hospital. Katie was wonder-
ful, and no doubt, caught the attention of the Coalition with 
her findings. 

F&M continued to be a voice in the Coalition, and when 
it came to time to introduce the City’s governance into the 
mix, the meeting was scheduled for the Steinman College 
Center. Playing a key role in the process was Sara Lupolt, 
F&M Class of 2011, who worked with Coalition’s Board 
in putting together the meeting that was perhaps the pivotal 
event in promoting a citywide culture change regarding 
childhood lead poisoning. 

Many good things have happened over the last decade, and 
progress can be documented in many quarters to lower risk 
for local kids most vulnerable to the life-long devastating 
impacts of lead poisoning. Many in the City, including the 
Coalition lead by Susan Eckert, concerned physicians at 
Lancaster General Hospital, and the past and current may-
ors in promoting ordinances to promote safe housing. Sara 
went on to earn her MPH at the prestigious Milken School 
of Public Health at George Washington University, and is 
currently working to complete her Ph.D. studies at Johns 
Hopkins University. 

What I remember the most about this experience is that a 
classroom of concerned students became a force in chang-
ing how the City of Lancaster dealt with a real problem that 
warranted more attention and resources. F&M’s commit-
ment to the community continues to be a major focus of 
student education at the College.

Richard V. Pepino, Deputy Director
Community Outreach & Engagement Core
Center for Excellence in Environmental Toxicology
Perelman School of Medicine
University of Pennsylvania

Earth & Environment Welcomes New 
Academic Coordinator Melissa Betrone

The Department of Earth & Environment is delighted to welcome our new academic department 
coordinator, Melissa Betrone. Melissa is a skilled, higher-education professional with a back-
ground in sustainable and organic agriculture.

Melissa comes to us from the Center of Agroecology and Sustainable Food Systems at UC Santa 
Cruz in California, where her work involved outreach, recruitment and programming. Among 
other experiences, Melissa ran her own flower farm in Dolores, Colorado, and was an instructor at 
the Keewaydin Environmental Education Center in Salisbury, Vermont.

Melissa has a BA degree in development studies from Brown University, where she also was an 
exchange student in Tanzania. Recently, she earned a certificate of diversity and inclusion from 
UC Santa Cruz.



As our senior majors look foward to graduating in May of 
2019, faculty are working hard to prepare them for their 
next steps. The first part of the Senior Seminar Capstone 
course focused on helping senior Geosciences and Envi-
ronmental Science students prepare for doing independent 
research, think deliberately about graduate school and/or 
work options, and hear from professionals about how to 
move forward in attaining their career goals. 

Alumnus Dr. Adam Love ’96 spoke with the class about his 
path from F&M to University of California Berkeley, where 
he received his M.Sc. and Ph.D. degrees, describing the 
fascinating years he worked at Lawrence Livermore Na-
tional Laboratory after getting his PhD degree, and finally 
about his work in the consulting industry. He is now a Vice 
President for Roux Associates, based in California. 

Adam is an expert witness for cases per-
taining to environmental problems and 
self-described “forensics specialist,” fo-
cusing on how chemicals move through 
the environment. He reminded them that 
it is crucially important to write well 
and speak clearly in order to convey 
complex scientific concepts to a lawyer, 
judge and/or jury. He makes informed 
interpretations grounded in data, applying 
keen observations plus the laws of chemistry, physics and 
geology to solve challenging questions.

Felicia Bechtel, Director of Geophysics, RETTEW Associ-
ates, Inc. also spoke to the class. She has an undergraduate
degree in geology from Bryn Mawr College and a M.Sc. 

Felicia Bechtel, Director of Geophysics at 
RETTEW Associates, Inc.

in geology from Brown University. At RETTEW she is 
responsible for running the RETTEW geophysics business 
unit profitably, with primary daily responsibilities (beyond 
administrative oversight) including proposal writing/cost 
estimating, final report technical review, coordination of 
geophysics staff schedule, and client outreach/market-
ing. Prior to February 2018, Felicia was the President and 
co-owner of Enviroscan, Inc., an independent geophysical 
consulting firm based in Lancaster, PA. RETTEW acquired 
Enviroscan, Inc, in February this year. Felicia told the 
students about the pluses and minuses of working for a 
small company vs. a large company, how to land that first 
job, and how to conduct oneself in an interview and as an 
employee. She gave practical and useful advice to help our 
seniors move forward after graduation this May. We thank 
both speakers for taking the time to share their stories with 
our seniors. 
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Real World Advice and Guidance for Our Senior Students

Lite Lunch Tradition Continues 
The Department of Earth and Environment faculty and staff remain committed to engaging 
students in a number of ways, to both deepen their learning opportunities, and foster a sense 
of community among the students of the department. To support this effort, the Department 
sponsors weekly lunchtime presentations, known as “Lite Lunch.”

During this fall semester we’ve heard from experts in the field as well as alumni 
on topics such as molecular clues to past climates; river hydrology, morpholgy, 
and dynamics; identifying causes and impacts of lead poisoning in communities; 
careers in conservation; the intersection of nuclear weapons, race, and justice; 
and more. We had one session devoted to our student researchers, during which 
they had an opportunity to describe their research and present their findings.

These sessions give students, faculty, staff, and community members a chance to 
share food and camaraderie, as well as increase our understanding of how scientific prin-
ciples can be applied in real world settings to research and solve issues facing our communi-
ties locally, nationally, and globally. 

Please join us for Lite Lunch when you’re in town! Contact Melissa Betrone via email to 
mbetrone@fandm.edu, or phone (717)358-4133 to find out when the next Lite Lunch takes 
place.  

Adam Love ‘96



Founders Breakfast Welcomes Alumni & 
Jumpstarts Rainy Homecoming Weekend
Earth & Environment faculty, staff, and students were so 
pleased to welcome officers and members of the Geosci-
ences Founders Society over True Blue Weekend.

After voting in a slate of officers, and sharing coffee and 
pastries, attendees went on to the inaugural ceremony of 
Barbara K. Altmann, F&M’s new President. Afternoon ac-
tivities included the weekend picnic, a soggy football game, 
the Department Open House, and many other opportunities 
to reconnect with people and places around campus. 

We are so grateful to all who braved the weather and took 
the time to come by and say hello! We look forward to see-
ing you again soon.
 

Support the Geosciences Founders Society with 
your gift today! Use the enclosed envlope to 
send a check, or go online and give at: https://
www.fandm.edu/giving. Be sure to include 
Geoscience Founders Society in the memo line! 
Thank you for investing 
in today’s youth.
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Alumna Carries On F&M’s Tradition of 
Excellence in Teaching

Tomball, TX: Christine Burns Bradford ’92, Professor 
of Geology at Lone Star College – Tomball, was recog-
nized this month as a Greater Tomball Area Chamber of 
Commerce Teacher of the Month. Every year GTACC 
chooses two professors from Lone Star College – Tom-
ball as the November Teacher of the Month and presents 
the award at their November luncheon. Christine has 
been teaching at LSC – Tomball since 2005 and she is 
known for her devotion to her students and their educa-
tion. Through engaging lectures and labs, she draws her 
students into the world of geology making it relevant 
and relatable. Christine is also a two-time winner of 
the Lone Star College – Tomball Teaching Excellence 
Award.

Christine was one of Professor Carol de Wet’s first 
research students and has been involved in teaching 
geology either formally, or informally to her two sons, 
for many years. She has a M.Sc. degree from University 
of North Carolina at Chapel Hill (1995), and moved to 
Houston with her geologist husband in 1997, working 
for Reservoirs, Inc. Christine began teaching part-time 
at Lone Star College in 2005 and was hired full-time in 
2009. Kudos to Christine for her excellent teaching!

Have an update to share?
Email mbetrone@fandm.edu. 

Photos welcome!

Mike Fedosh ‘77 retires to island in Maine
Mike Fedosh ‘77 has cashed in New Jersey and added to 
the 40-person island population of Isle au Haut, Maine. 
Half the island is Acadia National Park, and when Mike is 
not doing geology, he’s exploring the island. Mike can be 
reached at P.O. Box 15, Isle au Haut, ME 04645, mikefe-
dosh@gmail.com.

L-R: Scott Stallman, Vice-President of Instruction at Lone Star 
College – Tomball; Cindy Galvan, Professor of Biology at Lone 
Star College – Tomball; Christine Burns Bradford (’92), Profes-
sor of Geology at Lone Star College – Tomball; and, Leo Corley, 
CEO Element Payment Service and Greater Tomball Chamber 
of Commerce Teacher of the Month sponsor

Founders members socialize with faculty, students, and staff after 
concluding Society business.

Taking care of business and reconnecting with the Department.
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lived a long and very active life. From their arrival at F&M 
in 1948 until John’s untimely death in 1977, Margie was 
closely involved with him in the life of the burgeoning 
Department of Geology, the College at large, and the Lan-
caster community.  Students and alumni greatly appreciated 
lively seasonal and other gatherings at the Moss home, 
which came to embrace six Moss children. Margie partici-
pated in several of John’s field expeditions to Wyoming and 
Montana, and in due course, Margie and John became close 
personal friends of President Keith Spalding and his wife, 
Dot.

Margie was a prudent manager of her family’s affairs. This 
led, at one point, to their representation as an archetypally 
handsome all-American family in a television advertise-
ment for S&H Green Stamps. Later, Margie was a bit 
rueful about this, but she noted that it had helped to put two 
of their children through college. When the seventh Kauff-

man child was born, the youngest Moss, Freddy, suggested 
that they needed to catch up. “No,” said Margie, “that’s one 
race I don’t need to win.”

Throughout their lives together, Margie and John shared 
a great love of the outdoors.  This prompted their strong 
commitment to conservation, causing them to be pioneer 
activists in the promotion of efficient waste management, 
recycling, and undertakings of the Lancaster County 
Conservancy. Following John’s death, Margie worked for 
eleven years for the United Way of Lancaster County, on 
the board of which she would later serve. The governing 
boards of innumerable other Lancaster civic, cultural and 
educational organizations, including F&M, also benefitted 
from her wise and energetic participation.  

All the while Margie loved to travel, reveling in new ex-
periences. I can myself attest to her excitement, riding on 
the open upper deck of the train that makes a hair-raising 
zig-zag descent down the Devil’s Nose, on the western 
front of the Andes in Ecuador. This was on a North Muse-
um ‘ramble,’ in which former Dean of Students O.W. Lacy 
also participated, that I led to the Galápagos in 1992.  Of 
course, Margie had the background, from travels with John, 
to appreciate the dramatic evidence of rapid Andean uplift 
and erosion that produced this famous declivity and so 
strongly impressed Charles Darwin. Margie’s life was very 
well lived, one from which so many others also drew great 
benefit!                                               
     --Roger D.K. Thomas

New X-Ray Fluorescence Vacuum Spectrometer
    A new X-ray fluorescence vacuum spectrometer is on 
order from Malvern-PANalytical, Inc.and most likely will 
be delivered and installed very late this calendar year.  This 
“Zetium” XRF replaces a 2-decade old PANalytical Inc. 
PW-2404R XRF that has served the department well over 
that time. 

Besides having much more flexible and intuitive software, 
more stable and quiet electronics that significantly improve 
the counting statistics, the number one new development is 
an x-ray tube that does not “age” over time: that is, slowly 
lose intensity from day #1 as a result of tungsten from the 
tube’s cathode vaporizing and sublimating onto the berylli-
um window where the characteristic rhodium radiation exits 
the tube. Some really smart person several years ago found a 
way to circumvent this “Achilles Heel” of x-ray tubes, so the 
new Zetium XRF instrument with its 4-kW rhodium x-ray 
tube will maintain its intensity ±1% over the life of the tube.

Naturally we’ll continue to run a number of glass standards 
that were made with no flux component to adjust our ele-
mental working curves on a daily basis besides analyzing 
several internal standards that are relatively similar in com-
position to the unknown samples being analyzed. Having an 

Margaret Stewart Moss, 1922-2018

x-ray tube that maintains its 
intensity over time will really 
go a long way in helping the 
lab maintain its reputation for 
producing the highest quality  
XRF data possible. 

Right: Zetium XRF vacuum 
spectrometer at the North 
America main office of Mal-
vern PANalytical Inc. located 
in Westborough, MA (Image 
Credit: Karen Mertzman)

Geology graduates of 
Earth & Environment’s 
first three decades will be 
especially sad to learn of 
the recent death of Margie 
Moss, wife of John Moss 
who played such a large 
part in developing the 
department’s academic 
program and establishing 
its renown.
 
A notably vital and en-
terprising person, Margie 
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Earth and Environment Students At Work

Prof. Bob Walter has three terrific research 
students conducting advanced-level year-
long independent research projects: Victoria 
(Tori) Daly is doing her senior thesis project 
in the gamma spectrometry laboratory, test-
ing the assumption that 7Be can be used to 
track sediment erosion processes; Ian Wachi-
no, a junior, is using controlled freeze-thaw 
to monitor physical and geochemical effects 
of needle-ice formation on stream banks; 
and Tiernan Posse is doing his senior thesis 
with Prof. Walter, Justin Herbert ’09, and 
Prof. Tim Bechtel using drone photogram-
metry to accurately map fracture patterns 
and fracture orientations of bedrock outcrops 
(yes, they still use Bruntons as well!).

Professor Elizabeth DeSanto’s International 
Environmental Law class’s Model UN. 

Prof. Jim Strick brings students to 
Limerick Generating Station. 

Assistant Professor of Geosciences Paul Harnik and a crew of research 
students from F&M doing fieldwork in coastal Florida last summer with staff 
from Florida State University’s Coastal and Marine Laboratory. Photo credit: 
Ephey Priest.

Tiernan Possee ’19 flies the ENE drone, capturing 
hundreds of images of the Tuscarora Quartzite near 
the summit of North Mountain, near Carlisle, PA. 
Using Structure From Motion software, he is generat-
ing precise 3-d digital models of these features. Note 
the three nearly perpendicular fracture planes in the 
outcrop.

 Ian Wachino ’20 and John Ruck ’20 collect 
stream bank sediment samples for Ian’s freeze-
thaw experiment.Left: Tori Daly ‘19 collects soil samples 

from a corn field for her 7Be experiment.
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Fall Research Fair

Jared Benjamin ‘20 (Biology), Michellee Garcia ‘21 (not pictured), Jamila 
Gowdy ‘21 (Env. Science), Stephanie Liu ‘20 (Env. Science/Biology), Andy
Marquez ‘19 (Env. Science), Ian Wachino ‘20 (Geosciences), 
Investigating Adaptation to Nutrient Enrichment in Coastal Bivalves
Advisor: Paul Harnik

Amelia Cadwell ‘19 (Env. Studies)
The Precautionary Panacea: Comparative Politics of the US & EU in Neonicotinoid Regulation
Advisor: Eve Bratman

Victoria Daly ‘19 (Geosciences /Biology)
Rainfall Delivery of 7Be and 210Pb to Stream Channels and its Effect on Isotopic Inheritance on Sus-
pended Sediment 
Advisor: Robert Walter

Jacob Goodkin ‘19 (Env. Studies/Economics)
Ecosystem Services: Monetizing the Carbon Sequestration at Big Spring Run
Advisor: Patrick Fleming

Mira Lerner ‘20 (Env. Studies/Psychology)
Pure Trash: Finding the Connection Between Aspirational Recycling and Purity Concerns
Advisor: Joshua Rottman

Kathleen Miao ‘20 (Env. Studies)
A Contemporary History of Urban Beekeeping in the United States
Advisor: Eve Bratman

Samuel Patzkowsky ‘20 (Geosciences), Kate Meyers ‘19 (Chemistry), Elizabeth Driscoll ‘20 (Geo-
sciences)
Stepwise Dissolution Procdure to Minimize Contamination from Foreign Sedmients in Devonian 
Marine Carbonates
Advisor: Jennifer Morford

Taina Perez ‘20 (Env. Studies)
El Aguante of the Jiw and Nukak Tribes
Advisor: Eric Hirsch

John Ruck ‘20 (Business, Organizations, and Society)
LIDAR and Fracture Mapping of the Possible Remote Recharge Zone of The Bubble Karst Springs, 
Boiling Springs, PA
Advisor: Timothy Bechtel & Robert Walter

Gabriella Sallai ‘19 (Physics/Women & Gender Studies)
Landmine Detection 4.0
Advisor: Timothy Bechtel and Fronefield Crawford

Zachary Villari ‘19 (Geosciences)
Unraveling the Mystery of the Boiling Springs Bubble
Advisor: Robert Walter
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Thank you for the Bruntons!

Thanks to generous contributions from alumni, we have been 
able to purchase new Bruntons for use by students of Earth and 
Environment. We received our first shipment just recently, and 
expect the remainder to be in-hand by the end of the year. 

Established in 1894, the Brunton company has changed hands 
several times, but remains the industry standard for precise and 

accurate geological 
measurements in the 
field.  With their pro-
duction facility in Ri-
verton, WY, it’s fun 
to consider putting a 
Brunton to use in the 
very neighborhood in 

which it was built. 

Share your Brunton stories on our facebook page, “F&M Department 
of Earth & Environment.” 

Bruntons stand the test 
of time in the field: left 
in 2018, and above, late 
1970’s.

The Geo Pocket Transit Com-
pass, from the 1950’s (right) 
and now (above). We’ll use 
‘em ‘til they lie.


