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Introduction

This Graduate Student Handbook is a reference guide for degree requirements, policies,
procedures, and general information for the Master of Science (MS) programs offered by
the Department of Earth Sciences (the “Department”) at the University of New
Hampshire (UNH). Additional information can be found on the Department webpage
(www.unh.edu/esci/). Information in this handbook is for reference only and is for
Department-specific issues. Students are referred to the webpage of the UNH graduate
school (www.gradschool.unh.edu), the University Graduate Assistant Handbook
(www.gradschool.unh.edu/pdf/GABook.pdf), and the Graduate School Catalog
(www.gradschool.unh.edu/pdf/catalog.pdf) for general policies and procedures regarding
graduate study at UNH, including such topics as academic honesty, thesis formats,
affirmative action, deadlines, and the working relationship with your advisor, among
others. Some of the more important sections of the Graduate School Catalog are
reproduced here for emphasis and clarity. Note that this handbook does not cover
requirements or policies of the Doctoral program in Natural Resources and Earth System
Science (NRESS) in which the Department also participates
(www.unh.edu/nressphd/index.html).

Please note that graduate students are responsible for making sure that adequate credits
are accumulated, that they classify as graduate-level credits, and that the proper forms
have been submitted appropriately to the Department, Graduate Program Coordinator,
and/or Graduate School. Do not hesitate to ask your advisor (the primary contact) or the
Graduate Program Coordinator about any aspect of the requirements that lead to the MS
degree.

Graduate Program Coordinator

The Graduate Program Coordinator for the Department MS programs is an excellent
resource regarding program policies, procedures, curriculum, and related issues unclear
or not covered in this document. The Graduate Program Coordinator also spearheads the
efforts to review applications for admission and graduate program financial assistance.
The current Graduate Program Coordinator is Dr. Rob Griffin, 357 Morse Hall, 862-
2021, rob.griffin@unh.edu. If the Graduate Program Coordinator is unavailable and may
not be so in the time frame in which you need a response, you may also contact the
department Chairperson, Dr. Will Clyde, 123 James Hall, 862-3148, will.clyde@unh.edu.

Programs
Not including the NRESS Doctorate, the department currently offers the following
graduate degrees and certificates:

MS Earth Sciences (Geology Option);

MS Earth Sciences (Oceanography Option);

MS Earth Sciences (Ocean Mapping Option);

MS Earth Sciences (Geochemical Systems Specialization);
MS Hydrology; and

Graduate Certificate in Ocean Mapping.



Students are required to have a Bachelor’s degree in Earth sciences or a related scientific
discipline for admission into any of these programs. Prior to enrollment, students in all
programs are expected to have completed successfully one year of college calculus and
the equivalent of four semesters of college chemistry, physics, and/or biology. Program
requirements are different for each degree, and you are expected to familiarize yourself
with your program’s requirements. Students are responsible for meeting Graduate School
requirements in addition to their degree program requirements. Students that wish to
pursue a degree different than the one to which they were originally admitted must
complete the appropriate application for change in degree, available at the Graduate
School.

MS Degree Requirements

Students in the MS programs are required to complete the core curriculum for their
respective areas. Students in the thesis option must complete satisfactorily 30 credits,
which include the credits accumulated in the core curriculum. Students in this option
must complete a Master’s thesis (ESCI 899, six credits) and give an oral presentation of
the results. Thesis credits are awarded after successful completion of all thesis
requirements. Students in the non-thesis option must complete satisfactorily 34 credits,
including the core curriculum, a two-credit directed research project (ESCI 898), and a
written and oral presentation of that research. The thesis and non-thesis options are
discussed below. Students in all Earth Science MS degree programs are required to take
ESCI 997 (Seminar in Earth Sciences) and ESCI 998 (Proposal Development) as part of
the core curriculum during their first year. Course descriptions for graduate courses in
the Department can be found on the Department webpage.

MS Earth Sciences: Geology Option

The core curriculum for the option in Geology normally includes three courses from the
following list:

825, Igneous Petrology;

» 826, Metamorphic Petrology;

832, Regional Geology and Advanced Structure;
834, Applied Geophysics;

841, Geochemistry;

* 845, Isotope Geochemistry;

854, Sedimentary Rocks and Stratigraphy;

« 859, Geological Oceanography; and

862, Glacial Geology.

MS Earth Sciences: Oceanography Option

The core curriculum for the option in Oceanography normally includes the following
courses:

» 852, Chemical Oceanography;

« 858, Introductory Physical Oceanography; and

« 859, Geological Oceanography.



MS Earth Sciences: Ocean Mapping Option

The core curriculum for the option in ocean mapping normally includes the following
courses:

« 858, Introductory Physical Oceanography;

859, Geological Oceanography;

870, Introductory Hydrography;

871, Geodesy and Positioning for Ocean Mapping;

972, Hydrographic Field Course; and

OE 810, Ocean Measurements Laboratory.

MS Earth Sciences: Geochemical Systems Specialization

The core curriculum for the specialization in Geochemical Systems normally includes
three courses from the following list:

» 841, Geochemistry;

846, Analytical Geochemistry;

847, Agqueous Geochemistry;

852, Chemical Oceanography;

864, Paleoclimate Analysis;

EOS/ESCI 815, Global Atmospheric Chemistry;

EOS/ESCI 816, Atmospheric Aerosol and Precipitation Chemistry; and
EOS/NR 844, Biogeochemistry

MS Hydrology
The core curriculum for the MS in Hydrology normally includes 805, Principles of
Hydrology, and 810, Groundwater Hydrology.

In each of the above degrees, additional electives are to be selected from 800- and 900-
level courses in the Department and/or from courses numbered 700 and above in related
disciplines/fields outside of the Department (e.g., Civil Engineering, Natural Resources,
Zoology, Chemistry, and the life sciences).

A typical schedule for an MS student with a graduate assistantship is shown in Table 1.
However, schedules for individual students will vary significantly depending on
mechanism of support, course availability, field work commitments, etc. Generally, the
MS students in the Department are enrolled in two courses and one to two seminars per
semester during the first year and one to two courses, zero or one seminar, and two to six
research credits during the second year. How students fulfill the remainder of the credit
requirements is to be decided upon consultation with the advisor.

Table 1. Typical schedule for a MS student in the Department supported by an
assistantship

Semester 1 Semester 2 Semester 3 Semester 4

Core 1 Core 2 Core 3 Core 4

Elective 1 Elective 2 Thesis Credits (3) ESCI 994

ESCI 997 ESCI 998 Thesis Credits (3)
ESCI 994




Graduate Certificates in Ocean Mapping Requirements

A Graduate Certificate in Ocean Mapping (Basic) is awarded for completion of the four
core courses listed below. Successful completion of three electives (totaling at least 10
credits) results in a Graduate Certificate in Ocean Mapping (Advanced) and will fulfill
the Category A (professional) International Federation of Surveyors/International
Hydrographic Organization (FIG/IHO) Standards of Competence for Hydrographic
Surveyors. If students initially enrolled in the Certificate program decide they are
interested in pursuing an M.S. instead, they should apply to the M.S. program as soon as
possible. University policy states that a maximum of 12 UNH credits taken by a
certificate student can be transferred to a degree program.

Core courses for both certificates include the following:
ESCI/OE 870, Introduction to Ocean Mapping;
ESCI/OE 871, Geodesy and Geomatics;

ESCI/OE 972, Hydrographic Field Course; and

OE 810, Ocean Measurements Laboratory.

Elective courses for the advanced certificate include the following:
ESCI 907, Geostatistics;

ESCI 959, Data Analysis Methods in Ocean and ES;

ESCI 973, Seafloor Characterization;

EOS/OE 854, Ocean Waves and Tides;

OE 885, Underwater Acoustics;

OE/CS 867, Data Visualization;

NR 857, Photo Interpretation and Photogrammetry;

NR 860, GIS in Natural Resources; and

OE or ESCI Special/Advanced Topics.

Thesis Option

The thesis option is appropriate for those with strongly focused research interests.
Course work of students who undertake a thesis typically is focused on the broad field
related to the planned thesis area. Under the direction of a faculty advisor, the student
does an in-depth research project and writes a thesis summarizing that study. The thesis
must be formatted and submitted to the Department and Graduate School according to the
prevailing regulations. See the Graduate School handbook for these regulations. The
thesis defense constitutes the final oral examination for students writing a thesis.

Non-Thesis Option

The non-thesis option is appropriate for those wishing to emphasize breadth of
geoscientific or interdisciplinary knowledge; hence, students taking this option are
required to have additional course credits. The student does a research project that has a
smaller scope than is usually required for a thesis and writes a final report on the research
project. The student’s advisor ultimately reviews and approves the report, but the report
does not need to meet any University requirements, as a thesis would. An oral



presentation of the project and its findings is also required; this oral presentation must
also be approved by the advisor.

Advising

All students in the MS program will have an advisor in the Department who is a member
of the UNH Graduate School Faculty. Faculty in the Department may be Tenure-Track
Faculty, Research Faculty, or Affiliate Faculty. Research Faculty (Research Assistant
Professor, Research Associate Professor, Research Professor) are those who have
research as their principal responsibility. Research Faculty typically are supported by a
variety of mechanisms (internal and external sources); however, the majority of salary
support is derived from grant and contract funds obtained by the research faculty
member. Tenure-Track Faculty members have a significant fraction of their salary
supported by University funds in exchange for services, including but not limited to
teaching. Affiliate Faculty may be either Research or Tenure-Track Faculty, but their
primary academic home lies outside of the Department. Department Faculty members, in
addition to having an appointment within the Department, are often affiliated with
University Institutes or Centers. These may include (but are not limited to) Centers such
as the Climate Change Research Center (CCRC), the Complex Science Research Center
(CSRC), and the Ocean Process Analysis Laboratory (OPAL) within the Institute for the
Study of Earth, Oceans and Space (EOS) and the Center for Coastal Ocean Mapping
(CCOM).

The advisor will serve as the primary point of faculty contact for the student with respect
to curricular choices. For participants in the non-thesis option, the advisor will not only
serve as the research supervisor but also approve the final report and presentation. For
participants in the thesis option, the advisor will serve as the research supervisor.
However, such students will also have a Thesis Committee, the chair of which will be the
advisor.

Thesis Committee

The Thesis Committee shall consist of three holders of Doctoral degrees, one of which is
the advisor and at least one other of which is a member of the Department. In some
cases, the requirement of a member holding a Doctoral degree will be waived (e.g., if the
member has extensive experience in the field of research). The student shall request
participation of these individuals in consultation with the advisor. The primary
responsibility of the Thesis Committee will be review of the thesis and participation in its
oral defense. However, members of the Thesis Committee may also be consulted for
input on curriculum; hence, students are encouraged to define their Thesis Committee
during their first year of study. In addition, students are encouraged, where and when
appropriate, to seek informal advising from other members of the Department faculty.

Department Faculty and Affiliations

A list of Department Faculty, their rank/title, and any affiliations is shown in Table 2.
This list includes those faculty members eligible to be primary advisors of students in the
MS programs.



Table 2. Department of Earth Sciences Faculty

Name

Rank/Title

Additional
Affiliations/Appointments

Francis Birch

Professor of Earth Sciences

Wallace Bothner

Professor of Geology

Julia Bryce

Assistant Professor of
Geochemistry

NRESS Liaison

Janet Campbell

Research Professor

OPAL

William Clyde

Associate Professor of Geology

Department Chairperson

J. Matthew Davis Associate Professor of
Hydrogeology

Jack Dibb Research Associate Professor CCRC

Stephen Frolking Research Associate Professor CSRC

James Gardner Affiliate Research Professor CCOM

Robert Griffin

Associate Professor of
Atmospheric Chemistry

CCRC, Graduate Program
Coordinator

Joel Johnson Assistant Professor of Geology CCOM

Linda Kalnejais | Assistant Professor of Geology OPAL

(start 8/08)

Jo Laird Associate Professor of Geology

Joseph Licciardi Assistant  Professor of  Earth | Undergraduate Program
Sciences Coordinator

Larry Mayer Professor CCOM

Ru Morrison Affiliate  Assistant Research | OPAL
Professor

James Pringle Associate Professor OPAL

Joe Salisbury Affiliate  Assistant  Research | OPAL
Professor

Robert Talbot Research Professor CCRC

Peter Thompson Affiliate Professor of Geology

Douglas Vandemark | Affiliate  Research  Associate | OPAL
Professor

Ruth Varner Affiliate  Research  Assistant | CCRC, NRESS Executive
Professor Committee member

Karen Von Damm Professor of Geochemistry CSRC

Charles Vorosmarty | Research Professor CSRC

Cameron Wake Research Associate Professor CCRC

Larry Ward Research Associate Professor CCOM






