Casey (Smith) Schine

Postdoctoral Research Associate email: cschine@middlebury.edu
Department of Biology website: casey.schine.net
Middlebury College

EDUCATION

Ph.D., Earth System Science, Stanford University June 2021
Thesis: New perspectives on primary production in the Pacific sector of the Southern Ocean
Advisor: Kevin Arrigo

M.S., Marine Science, University of South Alabama Aug 2011
Thesis: The relationship between phytoplankton pigment concentrations and DMSP, DMS, and
DMSO in a diatom-dominated bloom in the Ross Sea, Antarctica

Advisor: Ron Kiene

B.A., Biology, Kenyon College, cum laude with high honors and distinction May 2006
Thesis: Isolated wetlands vs. non-isolated wetlands: functional role and response to surround-
ing land use

Advisor: Siobhan Fennessy

TEACHING EXPERIENCE

Instructor
Data Science Across Disciplines, Middlebury College January 2026
(BIOL 1230, ECSC 1230) 13 students

For the coming J-term, I am adapting the 2025 course to emphasize team-based projects using
data from instrumented seals in the Southern Ocean. Students will work in teams, select a
biological or oceanographic focus, and conduct analyses in R. Final projects will combine Shiny
apps with written reports that situate findings within the larger Southern Ocean system.

Data Science Across Disciplines, Middlebury College January 2025
(BIOL 1230) 13 students
Designed and taught the Biology section of a collaborative course. Introduced students to data
analysis in R and to Southern Ocean oceanography. Each student analyzed data from a unique
autonomous float and presented findings in a final project. Developed a Shiny app that built
on student code to create a collective visualization platform for all float data [link].

Guest Lecturer

Biological Oceanography (ESS 251), Stanford University Spring 2019
Instructor: Kevin Arrigo 12 students
Lectured on the unique ecology of Monterey Bay and the influence of flocculent fecal material
from whales (also known as whale poop) on nutrient cycling.

Casey (Smith) Schine
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Teaching Assistant

Biological Oceanography (ESS 251), Stanford University Spring 2020
Instructor: Kevin Arrigo 25 students
Adapted the course for remote instruction; provided one-on-one mentoring to guide students in
developing final paper topics.

Remote Sensing of the Oceans (ESS 241), Stanford University Winter 2020
Instructor: Kevin Arrigo

Instructed students in the use of SeaDAS software; advised students on research projects inte-
grating multiple remote sensing datasets; updated lessons to ensure compatibility with current
software versions.

Biological Oceanography/Marine Chemistry, Stanford University Spring 2014 /2019
(ESS 251/ESS 252)
Instructors: Kevin Arrigo, Karen Casciotti 25 students

Supported joint lab section; guided labs on CTD analysis, satellite primary production, and
Monterey Bay field samples; held office hours and assisted with problem sets. Initiated use of
multi-year Monterey Bay datasets and mentored students in data analysis, research question
development, and final paper writing.

Pedagogical Training

Project-Based Learning Community of Practice Member 2025-present

Engaged Listening Project Fellow Spring 2025

Science and Engineering Course Design (ENGR 312) Fall 2019

Teaching by Asking: The Power of Well-Crafted Questions Nov 2015

Designing an Effective Syllabus Nov 2015
MENTORING

Undergraduate Research Mentoring

Lauren Marsala Senior Thesis, Spring 2026
Biology Major, Coe Lab, Middlebury College

Mentored on research design, protocol development, and data workflows; supported instrument
troubleshooting and analytical approaches; advised on framing research questions, interpreting
findings, and scientific communication.

Asha Kanan Senior Thesis, Spring 2026
Biology and ECSC Joint Major, Coe Lab, Middlebury College

Guided research protocols, data interpretation, and question development; emphasized pro-
fessional development beyond Middlebury, including summer research opportunities, graduate
school planning, and advisor outreach.
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Seth Boffa Senior Thesis, Spring 2025
Biology Major, Coe Lab, Middlebury College

Thesis: Exploring the ecophysiology following prolonged desiccation of Syntrichia caninervis
moss grown under elevated CO2

Served as thesis committee member; mentored on data analysis and interpretation; supported
writing process, organization of arguments, and refinement of scientific communication.

Informal Mentoring 2024-present
Middlebury College

Advise undergraduates interested in oceanography and marine science outside formal lab struc-
tures, focusing on graduate school preparation, internship opportunities, and professional de-
velopment.

Graduate Mentoring

Mentor, Society for Women in Marine Science 2025-present
Provide one-on-one mentoring to graduate students, offering feedback on research, academic
progress, and professional development through structured monthly meetings.

First-year Graduate Student Mentor, Stanford University 2012-2014
Supported incoming graduate students’ transition to graduate school by advising on course
schedules, departmental expectations, and available resources, while fostering belonging within
the Stanford community.

RESEARCH POSITIONS

Postdoctoral Research Associate Mar 2024 — Present
Department of Biology, Middlebury College

Developing a database for bryophyte functional trait data that I am using to build a model of
bryophyte production for inclusion in the E3SM earth system model.

Advisor: Dr. Kirsten Coe

Postdoctoral Oceanographer Sep 2021 — Feb 2024
Biospheric Sciences Branch, NASA Ames Research Center

Using the ECCO-Darwin data-assimilative gobal ocean biogeochemistry model to examine the
impact of the slowing of the Atlantic Meridional Overturning Circulation on nutrient transport
and primary production in the North Atlantic.

Advisor: Dr. Daniel B. Whitt

Graduate Research Assistant 2011 — 2014, 2017 — 2021
Ocean Biogeochemistry Lab, Stanford University
Combined field and remote sensing techniques to examine the impact of climate change on

primary production in the Southern Ocean.
Advisor: Dr. Kevin R. Arrigo
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Research Technician Jun 2009 — Dec 2010
Phytoplankton Physiology Lab, Univ. of Southern Mississippi

Researched unicellular algae as a potential source of biofuel.

Supervisor: Dr. Don Redalje

Graduate Research Assistant Aug 2007 — Jun 2009
Sulfur Biogeochemistry Lab, Univ. of South Alabama
Conducted experiments on oceanic cycling of dimethylsulfide and dimethylsulfoniopropionate

using algal cultures. Analyzed samples using gas and liquid chromatography.
Advisor: Dr. Ron Kiene

Research Technician Jul 2006 — Jul 2007
Sulfur Biogeochemistry Lab, Univ. of South Alabama

Managed the Sulfur Biogeochemistry Lab. Maintained gas chromatography equipment and
algal cultures.

Advisor: Dr. Ron Kiene

Summer Science Intern May 2005 — Aug 2005
Wetland Ecology Laboratory, Kenyon College

Sampled over 350 wetland sites for a catchment-scale assessment of wetland health in the
Cuyahoga River Watershed in conjunction with the EPA.

Advisor: Dr. Siobhan Fennessy

Research Technician Dec 2004 — Jan 2005
GRINCHES Research Cruise, RVIB Nathaniel B. Palmer

Analyzed seawater samples for dimethylsulfide and dimethylsulfoniopropionate content using
gas chromatography on board the RVIB Nathaniel B. Palmer in the Ross Sea, Antarctica.
Supervisor: Dr. Ron Kiene

Research Education for Undergraduates Intern May 2004 — Aug 2004
Sulfur Biogeochemistry Laboratory, Univ. of South Alabama

Developed an independent research project looking at differences in dimethylsulfide and dimethyl-
sulfoniopropionate cycling in coastal (eutrophic) versus open (oligotrophic) ocean waters. Con-
ducted research both on Dauphin Island, AL and on board the R/V Seward Johnson in the
Sargasso Sea.

Advisor: Dr. Ron Kiene

PEER-REVIEWED PUBLICATIONS

*undergraduate student names are underlined

Boffa, S., K. Coe, C.M.S. Schine, M.L. Slate, J.C. Brinda, J.T.B Ekwealor, L.R. Stark.
Exploring the ecophysiology following prolonged desiccation of Syntrichia caninervis moss
grown under elevated CO2.(in prep)
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Schine, C.M.S., R. Andresen, A. Lyford, K. Coe. Bridging the Mossing Link: Building
a Trait-Based Database as a Foundation for Bryophyte Integration in Ecosystem Mod-
els. (submitted)

Schine, C.M.S., J.-E. Lundstern, A. Lyford, G. van Dijken, K.R. Arrigo. Southern Ocean
net primary production influenced by seismically-modulated hydrothermal iron.(in press
at Nature Geoscience). preprint

Schine, C.M.S., A-C. Alderkamp, G. van Dijken, L.J.A. Gerringa, S. Sergi, P. Laan, H. van
Haren, M. Ardyna, W.H. van de Poll, K.R. Arrigo. 2021. Massive bloom fed by elevated
iron of possible hydrothermal origin in the Pacific sector of the Southern Ocean. Nature
Communications. paper

Schine, C.M.S., G. van Dijken, and K.R. Arrigo. 2016. Spatial analysis of trends in primary
production and relationship with large-scale climate variability in the Ross Sea, Antarctica
(1997-2013). Journal of Geophysical Research: Oceans. paper

Dugger, K.M., G. Ballard, D.G. Ainley, P.O’B. Lyver, C. Schine. 2014. Adélie penguins
coping with environmental change: results from a natural experiment at the edge of their
breeding range. Frontiers in Ecology and Evolution. paper

del Valle, D., D. Slezak, C.M. Smith, A.N. Rellinger, D.J. Kieber, and R.P. Kiene. 2011.
Effect of acidification on preservation of DMSP in seawater and phytoplankton cultures:
Evidence for rapid loss and cleavage of DMSP in samples containing Phaeocystis sp. Marine
Chemistry. paper

NON-REFEREED PUBLICATIONS

Smith, Casey M. The relationship between phytoplankton pigment concentrations and DMSP,
DMS, and DMSO in a diatom-dominated bloom in the Ross Sea, Antarctica. Master’s
Thesis, University of South Alabama. Ann Arbor: ProQuest/UMI, 2011.

INVITED TALKS

The surprising role hydrothermal vents play in driving Southern Ocean Primary
Production. Department of Biology, Middlebury College. Middlebury, VT. September
2024. (Seminar)

Beneath the Surface: How hydrothermal vents drive Southern Ocean primary pro-

duction. Department of Earth and Climate Sciences, Middlebury College. Middlebury,
VT. September 2022. (Seminar)
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https://essopenarchive.org/users/909226/articles/1283249-earthquakes-and-surface-advection-predict-net-primary-production-in-a-southern-ocean-bloom
https://doi.org/10.1038/s41467-021-21339-5
http://dx.doi.org/10.1002/2015JC011014
http://dx.doi.org/10.3389/fevo.2014.00068
http://dx.doi.org/10.1016/j.marchem.2010.12.002

RECENT PRESENTATIONS AND PUBLISHED ABSTRACTS

*undergraduate student names are underlined

Jerris, H., P. Barrett, E. Herzfeld, C. Stuhl, P. Monreal, J. Davis, C.M.S. Schine, K.R. Arrigo,
T. Baumberger, R. Bundy, J. Resing. Identifying manganese inputs to the Australian-
Antarctic Ridge phytoplankton bloom during a suspected hydrothermal eruption. Ocean
Sciences Meeting, Glasgow, Scotland. February 2026. (Submitted)

Jerris, H., P. Barrett, T. Baumberger, P. Monreal, J. Davis, C.M.S. Schine, K.R. Arrigo,
R. Bundy, J. Resing. Identifying trace metal sources to the Australian-Antarctic Ridge
phytoplankton bloom during a suspected hydrothermal eruption. American Geophysical
Union Meeting, New Orleans, LA. December 2025. (Submitted)

Schine, C.M.S., S.E. Stammerjohn, G. van Dijken, P. St-Laurent, P.L.. Yager. A Quarter
Century of Net Primary Production in the Amundsen Sea: Interannual Trends and New
Insights into Coastal Current Dynamics from Satellite Observations. American Geophysical
Union Meeting, New Orleans, LA. December 2025. (Submitted)

Schine, C.M.S., L. Marsala, S. Reed, V.G. Salmon, B.N. Sulman, P.E. Thornton, K. Coe.
Hydration-Driven Bryophyte Physiology: Implications for Modeling Terrestrial Carbon
and Water Fluxes. American Geophysical Union Meeting, New Orleans, LA. December
2025. (Submitted)

Yager, P.L., J. Vassy, C.M.S. Schine, S.E. Stammerjohn. Climate-sensitive Carbon Cycling
Adjacent to a Melting Ice Shelf in West Antarctica. American Geophysical Union Meeting,
New Orleans, LA. December 2025. (Submitted)

Jerris, H., P. Barrett, T. Baumberger, P. Monreal, J. Davis, C.M.S. Schine, K.R. Arrigo,
R. Bundy, J. Resing. Identifying trace metal sources to the Australian-Antarctic Ridge
phytoplankton bloom during a suspected hydrothermal eruption. Geological Society of
America Annual Scientific Meeting, Boston, MA. October 2025. (Submitted)

R. Andresen, Schine, C.M.S., K. Coe. Synthesizing bryophyte functional trait data for ex-
pansion of Earth System Models: approaches, hurdles, and lessons learned. American
Geophysical Union Meeting, Washington, D.C., December 2024. (Poster)

Schine, C.M.S., R. Andresen, Lyford, A., Reed, S., Salmon, V.G., Sulman, B.N., Thorn-
ton, P.E., K. Coe. Bryophyte Functional Integration for Terrestrial Ecosystem models
(BryoFITE): a comprehensive synthesis of data to incorporate bryophyte biology in Earth
system models. American Geophysical Union Meeting, Washington, D.C., December 2024.
(Presentation)

Schine, C.M.S., J.-E. Lundstern, G. van Dijken, K.R. Arrigo. Earthquake activity and surface

advection predict net primary production in a recurring bloom in the Southern Ocean.
Ocean Sciences Meeting, New Orleans, LA. February 2024. (Presentation)
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Yager, P.L., Casey Schine, A.J. Schuster, S.E. Belcher, H. Oliver, S.E. Stammerjohn, R.L.
Totten, R.M. Sherrell, P. St-Laurent. Air-Sea CO2 Exchange Adjacent to a Melting Ice
Shelf (Project ARTEMIS). Ocean Sciences Meeting, New Orleans, LA. February 2024.
(Presentation)

Schine, C.M.S., J.-E. Lundstern, G. van Dijken, S. Sergi, K.R. Arrigo. Earthquake activity
and surface advection predict net primary production in a recurring bloom in the Southern
Ocean. Gordon Research Conference on Polar Marine Science, Ventura, CA. March 2023.
(Poster)

Schine, C.M.S., A-C. Alderkamp, G. van Dijken, L.J.A. Gerringa, P. Laan, W.H. van de Poll,
K.R. Arrigo. Massive bloom fed by elevated iron of possible hydrothermal origin in the
Pacific sector of the Southern Ocean. Ocean Sciences Meeting, San Diego, CA. February
2020. (Presentation)

Schine, C.M.S., G. van Dijken, Z.W. Brown, K.R. Arrigo. Detailed spatial analysis of trends
in primary productivity in the Ross Sea, Antarctica (1997-2013). Ocean Sciences Meeting.
New Orleans, LA. February 2016. (Presentation)

Schine, C.M.S., E.C. Asher, A-C. Alderkamp, P.D. Tortell, J.W.H. Dacey, K.R. Arrigo.
DMS, DMSP, and DMSO concentrations in two contrasting Phaeocystis blooms in Ross
Sea sector of the Southern Ocean. DMS(P) Symposium. Barcelona, Spain. May 2014.
(Presentation)

Schine, C.M.S., G. van Dijken, Z.W. Brown, K.R. Arrigo. Detailed spatial analysis of trends
in primary production and sea ice for the shelf and pelagic regions of the Ross Sea, Antarc-
tica (1997-2013). Ocean Sciences Meeting, Honolulu, HI. February 2014. (Poster)

Smith, C.M., G. van Dijken, Z.W. Brown, K.R. Arrigo. Annual variability and trends in
primary production and sea ice in the Ross Sea, Antarctica (1997-2012). School of Earth,
Energy and Environmental Sciences Research Review, Stanford, CA. April 2013. (Poster)

Smith, C.M., G. van Dijken, Z.W. Brown, K.R. Arrigo. Annual variability and trends in
primary production and sea ice in the Ross Sea, Antarctica (1997-2012). Gordon Research
Conference on Polar Marine Science, Ventura, CA. March 2013. (Poster)

Smith, C.M. and R.P. Kiene. The relationship between phytoplankton pigment concentrations

and DMS, DMSP, and DMSO in a diatom-dominated bloom in the Ross Sea, Antarctica.
Ocean Sciences Meeting, Salt Lake City, UT. February 2012. (Poster)
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OCEANOGRAPHIC FIELDWORK

Phantastic I Research Cruise 18 Nov 2013 — 23 Jan 2014
RVIB Nathaniel B. Palmer, Ross Sea, Antarctica Phaeocystis antarctica adaptive responses in
the Antarctic ecosystem

GRINCHES Research Cruise 18 Dec 2004 — 24 Jan 2005
RVIB Nathaniel B. Palmer, Ross Sea, Antarctica

Biocomplexity Research Cruise 11 Jul 2004 — 5 Aug 2004
R/V Seward Johnson, Sargasso Sea, Atlantic Ocean

AWARDS, GRANTS, AND FELLOWSHIPS

McGee Research Grant, School of Earth, Energy, and Environmental Sciences 2013
Dauphin Island Sea Lab Travel Grant 2009
University of South Alabama Student Government Organization Travel Grant 2009
University of South Alabama Graduate Fellowship 2007-2009
High Honors for Biology Thesis from Kenyon College 2006
Graduation with Distinction in Biology from Kenyon College 2006
National Science Foundation Summer REU Fellowship 2004
SERVICE

Academic Service
e Executive Officer, Women in Earth Sciences 2019-2020
School of Earth, Energy and Environmental Sciences, Stanford University

e Department Representative, Graduate Student Advisory Committee 2013-2014
Earth Sciences Advisory Board, Stanford University
e President, Marine Science Graduate Student Organization 2008-2009

Department of Marine Sciences, University of South Alabama

e Representative, Marine Science Graduate Student Organization 2007-2008
Department of Marine Sciences, University of South Alabama

Community Service

e Dauphin Island Zone Captain, Coastal Cleanup, Ocean Conservancy 2008
e Graduate Student Volunteer, Coastal Cleanup, Ocean Conservancy 2006-2007
e Graduate Student Volunteer, Spooktakular, Dauphin Island Sea Lab 2006-2008
e Graduate Student Volunteer, Discovery Day, Dauphin Island Sea Lab 2006-2008
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