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4.0 The Department of Earth Sciences 

 

1. What is the mission of the department? How do the mission and objectives align 
with the School/College, UH Mānoa, and UH System strategic plans? 

The 2011–2015 Draft Strategic Plan for the University of Hawai‘i at Mānoa states “As a land, 
sea, and space grant university, the University of Hawai`i at Mānoa is dedicated not only to 
academic and research excellence but also to serving with aloha the local, national and 
international communities around us. Tasking as 
its historic trust the Native Hawaiian values 
imbedded in the concepts of kuleana, ‘ohana, and 
ahupua’a that serve to remind us of our responsibilities to family, community, and the 
environment, Mānoa’s hallmark is a culture of community engagement that extends far 
beyond the classroom to bridge theory and practice, fostering creative and critical thinking, 
and promoting student’s intellectual growth and success as contributing members of 
society”. The plan also emphasizes that the goals are: a transformative teaching and 
learning environment; a global, leading research university; an engaged university; and 
facilitating excellence. 

The Dean of the School of Ocean and Earth Science and Technology (SOEST) has written 
that the “four-fold vision of the school is to: Advance understanding of the Ocean, Earth, and 
Planets; Provide world-class education; Foster a high-tech community; and Promote 
sustainable use of the environment”. 

4.1 Overview and Mission  
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Regarding the Department of Earth Sciences (EARTH) his statement reads “The purpose of 
the Department of Earth Sciences is to provide, through its faculty for instruction, research, 
and services, (a) a properly-taught undergraduate curriculum in geology and geophysics, 
including introduction, core, and advanced courses and laboratories, (b) conduct research 
and provide graduate-student instruction in scientific areas in which Hawai`i has certain 
natural advantages by virtue of its geography and existing faculty members, namely 
Hydrology, Engineering Geology, Marine Geology and Geophysics, Seismology and Solid 
Earth Geophysics, and Volcanology-Geochemistry-Petrology, and (c) provide public service 
in the earth and marine sciences at the local, national, Pacific-wide, and world-wide levels.” 

In other words, the department’s mission is an elaboration and extension of the School’s, 
which expands from the School to the University as appropriate.  

 

Students on a field trip visit the 
ash deposits at Lana‘i Lookout. 

 

 

 

 

 

 

2. What is the vision for the next five years? Discuss how planned or pending 
academic program actions fit within the vision. 

In the area of instruction, we are shifting our introductory (i.e., 100 level) courses to on-line 
instruction in order to make our offerings more widely available nationally and within the 
islands of Hawaii and other Pacific Islands. This strategy has already resulted in a doubling 
of net enrollments (sum of on-line and in-person enrollments) from about 250 to 500 in such 
courses, compared to the previous five-year interval.  

MS and PhD enrollments remain strong, with slight improvement over the past 5 years, but 
our professional master’s (MGeo) degree has struggled with low enrollments, possibly 
because of currently robust economic conditions. Accordingly, we are in the process of 
terminating the MGeo and planning for a school-wide professional MS degree with our sister 
departments Oceanography, Meteorology, and Ocean Resources Engineering. In this 
program each department will offer different tracks but will share a central administration 
that is better equipped to handle outreach and marketing.     
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Following years of careful introspection and discussion we have taken the major step of 
changing our name from Geology and Geophysics to Earth Sciences. The main reason for 
this name change is (to be candid) that few local high school students know what the words 
geology and geophysics mean.  We conjecture that the Greek roots of those words suggest 
arcane pursuits rather than the knowledge necessary to work on climate change, sea level 
rise, sustainable energy generation and the other pressing problems of our island state.  
However, the new name also better describes who we are and what we do.   

At the time of this writing, University approval of the requested name change is only a few 
months old. We have just begun our updates of websites, course catalogs and the rest of 
our electronic presence. When this preliminary phase has concluded we will redouble our 
already significant outreach efforts in local high schools and make pathways for UH 
community college students with Associate Degrees in the Natural Sciences to enter directly 
into our major degree programs.  We expect to complete curricula revisions including 
assessment implementations during a two-day department retreat in Spring of 2019.  Our 
goal during the next five years is to double our undergraduate and graduate student 
populations via a coordinated effort in recruitment and advertisement. 

In the area of research, recent and pending retirements have created an opportunity for the 
department to reinvigorate itself.  We are currently conducting a search for an earthquake 
seismologist and have planned future strategic hires in the areas of Coastal Geology, 
Geohydrology, Geodesy and Crustal Deformation, and Physical Volcanology.  These hires 
will help sustain our globally high rank in those fields and contribute to the planned increase 
in graduate student enrollment.     

3. In what ways does the department foster a climate of respect for diversity of 
backgrounds, ideas, and perspectives among the faculty, staff and students? How are 
academic program decisions made? Is communication regarding campus and college 
priorities adequate? 

The department selects new faculty and graduate students based on the academic merits of 
the applicant and the best fit into the department, but we explicitly strive to increase our 
diversity. For example, the majority of our graduate students are female, and the majority of 
our declared majors are female.  Our young female faculty members (Henrietta Dulai in 
Geochemistry and Bridget Smith-Konter in Geophysics) have helped us considerably in this 
respect. In our pending hires we are making extraordinary efforts to field diverse candidates. 

We believe that diversity within the faculty will foster respect for diversity at all levels.   A 
weekly seminar series is in place, allowing faculty and visitors to the department to discuss 
their views and research, with an underlying code of behavior that a person’s views are to 
be respected, even if not agreed with.    

Communication within the department is excellent. Searches and hiring decisions undergo 
vigorous examination and discussion by all members of the department. Prior to advertising 
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new positions, faculty lunches are held as needed to make sure that our advertisements are 
appropriate with respect to diversity and discipline. Hires are made only after hearing the 
recommendations of the relevant standing committee followed by a faculty vote.   

Historically department chairs have always forwarded communications from campus 
authorities to faculty, with a follow up discussion, if necessary, at faculty meetings. If 
communications relate to student issues, then undergraduate or graduate students are 
consulted through the Geology Club or the Graduate Student Organization (both are 
somewhat informal organizations run by the students). 

 

Field trip experiences are 
an important part of the 
learning opportunities 
offered in the Department 
of Earth Sciences 

 

 

 

 

 

4. What is the national/international reputation and/or ranking of the department? 
What are your areas of program distinction? Please include any program rankings, 
and the source of ranking (e.g., National Research Council). Is the department 
satisfied with the level of the ranking? 

In 2018 US News ranked us internationally at  #54 of 198 (73rd percentile), a modest 
improvement from #34 of 108 (69th percentile) in 2012.  Specializations are not ranked by 
US News, but our areas of distinction include Geophysics, Coastal Geology and 
Volcanology.  

US News ranks six professional disciplines at UH Mānoa, in the categories of Engineering, 
Environment and Ecology, Geosciences, Social Sciences and Public Health, Plant and 
Animal Science, and Space Science. UH Mānoa Geosciences scored 68 overall, while the 
mean overall score of five other disciplines was 44.  Similarly, US News gives UH Mānoa 
Geosciences a Global Research Reputation Rank of 78, compared to a mean rank of 220 
for the rest of the group.  Of course, there is some satisfaction in these numbers, but we are 
more concerned with our international ranking.  We are never satisfied with our ranking and 
seek continually to improve it, both by innovating and by generally doing things better.   
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5. Please identify peer programs at other U.S. institutions. How does the general 
quality of your programs compare with those of other institutions? What data support 
these comparisons? 

From the US News rankings it appears this department is on a roughly equal footing with 
earth science departments at Oregon State University; Stony Brook University-SUNY; 
University of Illinois-Urbana-Champaign; and University of Oregon. It is difficult to make 
direct comparisons among these departments.    

Table 1. Comparison of faculty, undergraduate, and graduate courses offered 
  University of 

Hawai`i at 
Mānoa 

Oregon State 
University 

Stony Brook 
University 

University of 
Illinois-
Urbana 

University of 
Oregon 

       
Faculty 25 30 19 12 18 
Undergrad 
course 
offered 

40 75 36 38 38 

Grad 
courses 
offered 

48 73 63 21 37 

 
Based on our ongoing surveys, >90% of our Bachelor’s graduates are employed in their 
profession within three months of graduation.  Many of our BS and BA graduates remain in 
Hawaii to work in environment-related specialties such as hydrology. 

Thirty-four percent of our Masters students go on to PhD’s; 47% are employed in geology 
related industries; 7% go into non-geology industries and 2% are unaccounted for.   

Among PhD students,  70% find post-doc or faculty positions; 22% go into earth science 
industries, and 6% succeed as self-employed consultants. 

1. Outline research productivity  

Over the five-year period 2013 to 2017, Department of Earth Sciences faculty members 
have attracted more than $13.7M in new external funding (166 grants), and published ~160 
first-authored papers (with an additional ~290 co-authored) in peer-reviewed journals or 
books.  We have had 33,632 citations to our work since 2013.  Faculty members' H-indices 
range from 13-58 for Professors, 13-37 for 
Associate Professors and 12 for our single 
Assistant Professor.   Funding profile details are 
shown in Figure 1. 

 

4.2 Research and Faculty  
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2. Describe efforts to generate research. 

EARTH faculty are internationally recognized researchers in the Earth Sciences and have 
been successful in raising extramural funds for supporting their research.  As of the writing 
of this report, in FY13-18, faculty members have received 187 grants as PIs, totaling 
$16.2M; most originate from the US National Science Foundation. In addition, many EARTH 
faculty members collaborate with SOEST researchers in other departments and institutes 
and are co-PIs on grants. Those grants will be listed under the PI’s department or institution 
and are not counted here. 

a. Grants, fellowships, awards, contracts 

 
Figure 1. EARTH funding profiles for the review period.  A detailed summary of the grants 
received for each faculty member is included in the appendix. Average extramural awards 
per year is $2.75M.  For FY2019 we are presently on track to exceed this average ($1.68M 
for the 4 months July–October) and are close to $18M and ~200 grants since last review. 

b. Explain increases or decreases over past 5 years 

The extramural awards have averaged ~$2.75M over the review period.  The temporary 
reduction in FY2015 does not seem to correlate with anything in particular, such as 
retirements or departures of faculty. 

3.  What is the average research, instructional, and service workload of faculty? 

SOEST faculty are expected to spend approximately 40% of their time on teaching duties, 
40% on research and 20% on service.  EARTH faculty generally teach one course each 
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semester.  All faculty advise/mentor graduate students, with their effort ranging from a few 
hours to several days per week, depending on the number of students (see Table 2 for 
further details). 

4. To what extent are scholarship/research/creative activity linked to improvement of 
teaching and learning?  

With such an active research program EARTH faculty often update the materials taught and 
methods of teaching in their courses to reflect the current trends in their fields.  Prof. C. 
Fletcher produced two introductory textbooks on Physical Geology (now in its 3rd edition) 
and Climate change (now in its 2nd edition) as well as books specifically about local coastal 
Geology that are used in our classes. 

a. Are library sources sufficient to support research and teaching? 

Library resources are sufficient for teaching.  For research, online journals are being used 
almost exclusively.  While most of the important journals are accessible online through the 
UH library, many subscriptions are too restrictive in terms of the back dates available.   

 

5. How effectively can department/institute balance expectations of research with 
teaching/mentoring?  

Most EARTH faculty are generally successful in obtaining the right balance.  They are able 
to spend the required time to be both successful teachers and successful researchers. 

6.  To what extent are adjunct faculty used in teaching? How are they engaged in 
assessment? 

EARTH rarely uses adjunct faculty for teaching.  An exception has been the recent use of 
Terry Naumann (University of Alaska) who introduced an online Physical Geology 
introductory course and helped several EARTH faculty members develop similar online 
curricula. EARTH faculty currently offer 2– 3 online Physical Geology sections each 
semester that consistently attract 50-100 students/section as well as an online Physical 
Geology Laboratory section (60 students/semester). All regular faculty members are strongly 
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committed to teaching and we are able to cover all of our current courses with regular 
faculty.  We routinely survey students at the end of each term to receive input on how to 
improve each course. 

7.  Discuss recruitment and retention efforts. How connected to changing needs? 

Since our program review in 2012, we made three new hires, one of which was a dual 
career partner hire (Smith-Konter and Konter) and the other a young scientist (Thomas 
Shea).  While Shea is probationary tenure-track faculty, both Professors Smith-Konter and 
Konter have had successful applications for tenure and promotion during the review period.  
We have lost four faculty members to retirement (John Sinton) and other job opportunities 
(Hope Jahren, Clint Conrad, Janet Becker).  The dual career couple Jahren/Conrad was 
recruited by the Center of Excellence for Earth Dynamics at the University of Oslo, Norway, 
while Becker and career partner Mark Merrifield (OCE, SOEST) were both recruited to 
positions at Scripps Institution of Oceanography (UCSD). 

2018 Puna Eruption Volcanological research and graduate education combined during the 
response to the 2018 Kīlauea eruption. PhD student Brett Walker (shown below) joined front 
line field crews from HVO that tracked the lava flows (for County Civil Defense) and took 

advantage of the unique 
opportunity to collect 
video footage of the 
fountaining vents, which 
will be analyzed with 
USGS colleagues for her 
dissertation. Her advisor 
Bruce Houghton, the 
Gordon A. Macdonald 
Chair in the Department 
of Earth Sciences, said 
that a sympathetic attitude 
from NSF allowed the 
modification of a pending 
$470K award from a focus 
on the (now deceased) 

Halemaʻumaʻu lava lake to the 2018 eruption has permitted the study.  The field crews 
consisted of only two rotating scientists at any time which meant that Walker was able to 
work with a wide range of USGS volcanologists during an intense month of 24/7 monitoring. 
She gained exposure to a diverse and rapidly evolving set of field skills and techniques.   
Houghton commented “this is part of a long-established symbiosis between SOEST and 
USGS, as shown by the fact that the 20 HVO-affiliated scientists who worked 24/7 at the 
lava flows included nine past or present UH graduates in volcanology”. 
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Table 2 EARTH faculty, rank, tenure status, year Ph.D. received, year hired, research area, 
number of graduate students supported from 2012 to 2018 and the courses that they taught 
from 2012 to 2018. 

Name Rank Tenure 
Status Ph.D. Hire Research Area Students 

Supported Courses Taught 

Apuzen-Ito, 
G. Professor Tenured 1996 2002 Geophysics & 

Tectonics 4 

GG101(2x), 
ATM/GG/OCN150, 
GG/OCN312(3x) 

GG410, GG413(3x), 
GG610, 

GG632(2x),GG740(2x) 

Dulai, H. Associate 
Professor Tenured 2005 2009 

Coastal 
Hydrology & 

Geochemistry 
6 

GG106(4x), 
GG200(2x), 

GG399(2x), GG640(2x) 

Dunn, R. A. Professor Tenured 1999 2002 
Marine 

Geophysics & 
Seismology 

4 
GG101, GG304, 

GG450(4x), GG610, 
GG630(4x), GG631, 

GG650 
El-Kadi, A. 

I. Professor Tenured 1983 1989 Hydrology 4 GG454(7x), GG656(7x) 

Fletcher, C. 
H. Professor Tenured 1986 1991 

Coastal Geology 
& Climate 
Change 

7 GG101(14x), 
GG420/620(7x) 

Frazer, L. 
N. Professor Tenured 1978 1982 Data Analysis 0 

GG250(6x), 
GG695(5x), GG691, 

GG699(2x) 

Gaidos, E. Professor Tenured 1996 2001 
Planetary 
Science & 

Astro/Geobiology 
4 GG101(5x), GG200, 

GG610(3x), GG711 

Garcia, M. 
O. Professor Tenured 1976 1976 

Igneous 
Petrology, 

Volcanology & 
Marine Geology 

3 
GG302(6x), 

GG614(2x), GG616 
(3x), GG711(3x) 

Glenn, C. 
R. Professor Tenured 1987 1988 

Coastal 
Hydrology, 

Groundwater and 
Sediment 

Geochemistry, 
Sedimentology 

10 GG309(6x), GG410, 
GG423(4x), GG711(2x) 

Hammer, J. 
E. Professor Tenured 1998 2002 

Volcanology; 
Igneous, 

Experimental, 
and Planetary 

Petrology 

2 
GG101(2x); 

GG101L(2x); GG300; 
GG301(5x); GG402; 
GG602(3x); GG610 

Hellebrand, 
E. Specialist Tenured 2001 2006 Petrology 0 GG621(7x) 

Houghton, 
B. Professor Tenured 1977 2000 Physical 

Volcanology 10 GG300(5x), 
GG601(3x), GG604(8x) 

Konter, J. 
G. 

Associate 
Professor Tenured 2007 2014 

Isotope 
Geochemistry of 
Volcanic Rocks 

1 GG711, GG325(5x), 
GG103(4x) 
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Martel, S. 
J. Professor Tenured 1987 1992 

Engineering & 
Structural 
Geology 

0 
GG303(7x), GG399, 

GG454(3x), 
GG610(x22x 

Moore, G. 
F. Professor Tenured 1977 1988 Marine 

Geophysics 5 
GG130(2x), GG135, 
GG423(4x), GG610, 

GG711(3x) 

Popp, B. N. Professor Tenured 1986 1990 Stable Isotope 
Biogeochemistry 2 

GG101(4x), GG101 
online (3x), GG639(3x), 

GG711 

Ravizza, G. 
E. 

Associate 
Professor Tenured 1991 2002 

Radiogenic 
Isotope & 
Sediment 

Geochemistry 
1 

GG200(7x),GG407(3x), 
GG410(4x), GG102, 

GG740 

Rowland, 
S. K. Specialist Tenured 1987 2004 

Lava Flows & 
Hawaiian 
Geology 

1 

GG101, GG101L(10x), 
GG103(2x),GG104(3x), 
GG130(2x),GG305(7x), 
GG306(3x),GG460(4x), 

GG461(4x) 
Rubin, K. 

H. Professor Tenured 1991 1995 
Volcanology, Sea 

Level & 
Geochemistry 

3 
GG325(2x),GG425(6x), 

GG607(2x), GG614, 
GG625(2x) 

Ruttenberg, 
K. C. 

Professor 
(50% 

EARTH) 
Tenured 1990 2002 

Sediment 
Geochemistry, 
Nutrient cycling 

in aquatic 
systems 

3 
GG/OCN644 (2x); 

GG410; GG610 (2x); 
OCN401 (7x); 

OCN622, OCN 790 

Shea, T. Assistant 
Professor 

Not 
Tenured 2010 2018 Volcanology-

Petrology 2 GG461, GG605 

Smith-
Konter, B. 

R. 
Associate 
Professor Tenured 2005 2014 Crustal 

Deformation 6 
GG711, GG105(3x) 

GG101, GG101 online, 
GG451, GG631(2x) 

Stanley, S. 
M. Professor Tenured 1968 2005 Paleontology 0  

Wessel, P. Professor Tenured 1990 1991 
Plate Tectonics, 

Geoscientific 
Software 

2 
GG250(2x),GG413(3x), 
GG632(2x),GG675(4x), 

GG691(3x), GG711 
 

8. List faculty awards and recognitions last 5 years (2013-2018) 

Over the last five years several faculty members have been recognized for their outstanding 
achievements (Table II.2).  In addition to these recent recognitions, EARTH is the current 
home of one National Academy of Sciences member (Stanley), one American Academy of 
Arts and Sciences Fellow (Stanley), three American Geophysical Union Fellows (Garcia, 
Houghton, Wessel), 11 Geological Society of America Fellows (Dunn, Fletcher, Garcia, 
Glenn, Hammer, Houghton, Martel, Moore, Rowland, Rubin, Wessel), one Fellow of the 
Geochemical Society and European Association of Geochemists (Popp), one Fellow of the 
Paleontological Society (Stanley), and one Fellow of the Mineralogical Society (Garcia). 
Fletcher also recieved the 2018 Lifetime Achievement Award from the Hawaii Chapter of the  
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Surfrider Foundation, and the 2018 leadership award from the Pacific Risk Management 
Ohana (PRIMO – a Pacific organization that guides governments in managing disasters). 

9.  Attach brief cv for each faculty  

See cumulative productivity of EARTH faculty (publications, grants) in appendix and 
individual CVs on our website.  http://www.soest.hawaii.edu/GG/people/gg_faculty.html 

Table 3 EARTH faculty, position and the award(s) and recognition(s) received from 2013 to 
2018. 

Name Position Award 
Biass, S. Postdoctoral 

Fellow 
George Walker Medal from the International Association of 

Volcanology and Chemistry of the Earth’s Interior 
Close, H. G. SOEST YIP Raymond L. Lindeman Award from the American Society for the 

Sciences of Limnology and Oceanography 
Conrad, C. Professor National Science Foundation Career Award 

Garcia, M. O. Professor Fellow of the American Geophysical Union 
Garcia, M. O. Professor Fellow of the Mineralogical Society of America 
Hammer, J. E. Professor University of Hawai‘i Board of Regents’ Medal for Excellence in 

Teaching 
Hammer, J. E. Professor Fellow of the Geological Society of America 
Houghton, B. Professor Thorarinsson Medal from the International Association of 

Volcanology and Chemistry of the Earth’s Interior 
Houghton, B. Professor Fellow of the American Geophysical Union 

Jahren, H. Professor Time Magazine as one of the 100 Most Influential People 
Rowley, S. J. Postdoctoral 

Fellow 
Sir David Attenborough Award for Fieldwork from the 

Systematics Association and the Linnean Society of London 
Rowley, S. J. Postdoctoral 

Fellow Fellow of the Linnean Society of London 

Shea, T. Assistant 
Professor 

Mineralogy, Geochemistry, Petrology and Volcanology Young 
Scientist Award from the Geological Society of America 

Stanley, S. M. Professor Penrose Medal form the Geological Society of America 
Guiding WASC Standard: The institution achieves its institutional purposes and attains its 
educational objectives through the core functions of teaching and learning, scholarship and 
creative activity, and support for student learning and success. It demonstrates that these 
core functions are performed effectively and that they support one another in the institution’s 
efforts to attain educational effectiveness. (Standard II) 

1. What actions were taken in response to 
previous program review recommendations? 
What has transpired in the unit since 
submission of your one-year progress report 
following the previous program review? 

The Department of Earth Sciences sprang into action following the last review.  We have 
expanded our footprint on campus by adding several online introductory courses to attract 
new students. Every semester, we aim to offer three such courses in addition to an online 

 

4.3 Academic Programs  



 14 

physical geology laboratory course. This effort has so far resulted in a near doubling of our 
introductory course enrollment.  

Furthermore, we have added to our existing lower division/general education offerings two 
additional courses to broaden our offerings while also addressing “foundation” requirements 
at the introductory level. These are Global Change, which meets GenEd quantitative 
reasoning benchmarks (GG102, FQ) and Natural Disasters and Human History, which also 
satisfies one of UH’s core foundational requirements in history (GG135, FGC; added in the 
Spring of 2018).   

In Spring 2019 we will offer a new online introduction to volcanology (GG111).  In addition, 
with our partners in HIGP, we recently rolled out a studio learning course (GG107) called 
Solar System Studio, to provide hands-on, experiment-based learning to introductory 
students.  In summary, our introductory offerings will have eight courses (GG101-107, 
GG111). 

Our BA in Geology was reinvented with two 
tracks: Environmental Earth Science and 
Earth Science Education.  We have also 
secured funds for an NSF REU Site 
(Research Experience for Undergraduates) 
which we hope will attract interest from both 
our undergraduate and graduate programs 
as well as serving underrepresented STEM 
students (native Hawaiians and Pacific 
Islanders).  At the graduate level, we have 

accelerated the admission of self-funded students into our skill-based Master’s coursework 
program MS (“Plan B”) and MGEO (now under transformation to be merged with Plan B).  
About ~20% of the last few graduate cohorts at the MS level are now self-funded. 

2. How are disciplines changing, and what research/data support these changes? 

Within the Earth Sciences, there has been an increasing emphasis on the environmental 
implications of human activities on the planet.  Climate change is a key driver, but its impact 
on the environment here in Hawaii is easier seen by how increased sea level effects coastal 
erosion, and issues pertaining to the quality and sustainability of our drinking water. There is 
also a growing awareness of natural hazards driven by the great engine of plate tectonics 
and manmade hazards as impacts of land use, agriculture and resource extraction. Grade 
school students are increasingly being exposed to environmental science and less so to the 
traditional precepts of geology.  Thus, there is a greater student demand for courses and 
degrees that satisfy their interest in the environment.   

The funding focus in Earth science research is also changing toward more interdisciplinary 
research with a clearer connection to the needs of our population and the environment; 
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witness the incipient “Coastlines and People” (CoPe) program being organized by NSF.  
Locally, the effect of King Tides, coastal erosion, and volcanic hazards (witness the Kilauea 
eruption during Summer 2018) provide further impetus for a more environmentally focused 
degree program.   

Computational considerations are also changing, with “Big Data” and data science coming 
to the forefront.  Historically, our department faculty have strong computational skills and 

offer several courses in 
statistics, data analysis 
and numerical modeling.  
Traditional geological 
topics and modern 
methods of analysis will 
both be needed to 
interpret geological 
observations and perform 
modeling of causes and 
effects of environmental 
changes. 

3. To what extent are 
scholarship, research 

and creative activity linked to the curricula? 

Many senior undergraduate students enroll in GG499 Undergraduate Thesis, an elective 
course. 62 student semesters of GG499 were recorded by the registrars in the past decade.  
Such students engage in a small original research project that leads to a senior thesis. For 
some of our students this work is of high enough quality to enable them to attend and 
present their work at conferences such as the GSA and AGU annual meetings.   

We have a research track in the BS and several faculty members routinely mentor 
undergraduates preparing a thesis.  We are considering adding a required research 
experience to the BS and we will discuss this further during the current academic year as we 
design an environmental Earth science track.  

Our undergraduate degree includes GG410 Undergraduate Seminar and our graduate 
degree requires GG610 Graduate Seminar. In both courses, students are taught techniques, 
gain practice, and demonstrate competence in creating and presenting scientific talks and 
posters.  New trends in our fields can be offered via topical graduate seminar courses (GG 
710, 711).  Finally, graduate theses and dissertations are directly linked to faculty research 
projects, many of which in turn drive the content of our graduate courses. 

4. In what ways have courses and programs been modified to reflect new knowledge 
and/or changes in the needs of society? 
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Early during the review period, we 
realized we were not well-positioned to 
take advantage of the aforementioned 
opportunities.  After much soul-
searching and research into national 
trends, we finally decided it was time to 
change the name of our department 
and our degree programs to better 
advertise who we are and to attract 
students looking for ways to study 
environmental Earth science.   

Thus, as of September 2018, our Department of Geology & Geophysics was reborn as the 
Department of Earth Sciences, which is a much more comprehensive description of the 
research activities of our faculty.  Our undergraduate (BS and BA) degrees are now named 
“Earth Sciences” and “Environmental Earth Science” (resp.), while our graduate degrees 
(MS, PhD) are named “Earth and Planetary Sciences”.  

New upper division courses are likely needed to build a truly environmental earth science 
BS degree program, and this challenge will be the focus during the coming academic years.   
The work has started: We have modified one course (environmental geochemistry) so it 
could be included in the campus wide sustainability program, with several more on the way.  
Our data analysis and programming courses are adding support for R and Python as well as 
MATLAB. Several courses have begun to incorporate modern pedagogical practices 
promoting active learning, flipped classrooms, and group learning.  Our lab-based upper-
division courses and our field methods course all now incorporate some of these practices. 

At the graduate level, these challenges are manifesting themselves as students interested in 
a skill-based education. These students do not want a long research-based graduate career 
but are satisfied with a solid foundation of courses that enables them to contribute to the 
needs of society and thus get jobs.  We are responding to this need by admitting more self-
funded students to our coursework MS track. 

5. In what ways have resources been shifted to respond to these changes? 

Our educational resources have always been quite limited and thus there has not been 
much to shift around. Continued reduction of state support has not helped. Yet, we have 
experimented with how we assign our limited TAs to support new innovative courses at the 
lower division level, such as online courses and those who satisfy general education 
foundation requirements.  One aspect of our science that has changed quite a bit over the 
decade is the use of personal computers. We have now reached a point where all degree-
seeking students have a personal computer, perhaps no longer necessitating institutional 
support for a department computer room. Such a change could free up some resources and 
add new flexibility to classroom management. 
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The new budget model for the campus provides a clearer picture for how departments can 
raise funds. In our case, the budget mathematics clearly support bringing in more self-
funded graduate students. New tuition dollars returned to the department could be used to 
experiment with new courses, add field trip support and equipment, implement 

improvements to our degree programs such as 
additional TA positions, assist with recruitment 
costs, and even offer modest financial 
incentives for new majors. 

6. What are the learning objectives for each 
certificate, undergraduate and graduate 
program? How has the department ensured 
that its degree and certificate programs 
remain rigorous and aligned with 
educational objectives? 

The department began to spin up a formal assessment program more than a decade ago at 
the direction of the university, defining learning objectives (listed below) and mapping them 
onto course offerings.  In 2014, the Mānoa campus Assessment Office began a stepped-up 
activity in which each program was asked to revisit and evaluate learning objectives, and to 
develop and enact procedures to evaluate the program’s effectiveness at measuring and 
realizing learning outcome goals.  

All program and individual course learning objectives were added and remain a part of 
course syllabi. Subsequently, the campus introduced institutional learning objectives, and 
the department responded by ensuring they aligned with program objectives. Thus, learning 
objectives exist at three levels: (1) the university level; (2) the program (departmental) level; 
and (3) the course level.   

Early in his tenure, former dept. chair Rubin (2014-2018) assigned faculty member Steve 
Martel the role of assessment coordinator, tasking him to develop a departmental 
assessment process in conjunction with the department’s Curriculum Committee. In 
conjunction with the Mānoa Assessment Office he completed a review of the existing 
assessment framework and identified a series of steps to develop and employ tests and 
evaluation metrics. The group of faculty who teach required upper division undergraduate 
courses agreed to evaluate various assessment options, and discuss ways to improve 
achievement and empirical validation of learning objectives. This was a limited scope activity 
that lacked follow-through. Formalized assessment activities are not universally supported 
on our faculty, making this effort challenging.    
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Separately, objectives of the ongoing NSF-AGU-AGI “Future of 
Undergraduate Geoscience Education” effort to develop a 
community vision for undergraduate geoscience education in the 
USA are being evaluated for incorporation into our degree 
programs. Rubin attended two of the three large workshops for 
educators and dept. heads held in the past few years.  

One of the key ideas of this effort is to revamp degrees along the 
lines of an educator---researcher---industry approved list of topical 
competencies rather than traditional topics, and to use program 
assessment to map competencies directly onto curricula (and 
revise courses as needed). These concepts were introduced to 
EARTH faculty in 2016 but were not universally endorsed at the time; hopefully they will play 
a significant role moving forward as the department works to realign the degree programs to 
specific topics and competencies that will help students with post-graduate employment or 
graduate school needs.  We are planning a two-day faculty retreat in late Spring to review 
and strengthen our undergraduate programs and build in assessment from the start. 

Undergraduate Student Learning Objectives (BA and BS) 

1. Students can explain the relevance of geology and geophysics to human needs, including 
those appropriate to Hawaii, and are able to discuss issues related to geology and its 
impact on society and planet Earth. 

2. Students can apply technical knowledge of relevant computer applications, laboratory 
methods, field methods, and the supporting disciplines (math, physics, chemistry, biology) 
to solve real-world problems in geology and geophysics. 

3. Students use the scientific method to define, critically analyze, and solve a problem in 
earth science. 

4. Students can reconstruct clearly and ethically, geological knowledge in both oral 
presentations and written reports. 

5. Students can evaluate, interpret and summarize the basic principles of geology and 
geophysics, including the fundamental tenets of the sub-disciplines, and their context in 
relationship to other core sciences, to explain complex phenomena in geology and 
geophysics. 

Learning Objectives for the MS 

1. MS graduates are proficient in applying technical knowledge of theory, laboratory 
methods, field methods, computer applications, and the supporting disciplines (math, 
physics, chemistry, biology) to help advance the field of Earth sciences. (assessed by 
performance in coursework) 
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2. MS graduates are able to (a) construct scientific hypotheses, (b) define and carry out 
research to evaluate them in a timely manner, (c) analyze and synthesize the results of 
their research, and (d) derive conclusions that help advance the field of Earth sciences.  
The highest standards of ethical practice are emphasized.  (assessed by success in the 
thesis proposal, semester progress report to MS committee, and annual evaluations)  

3. MS graduates are able to effectively communicate 
the findings of their research in writing at a level 
comparable to that of a scientific journal publication, 
and defend it orally to the satisfaction of a scientific 
audience. They are also able to communicate orally 
about Earth sciences through seminar or conference 
presentations.  (assessed by success in the thesis 
proposal, and oral and written defense) 

4. MS graduates have acquired the knowledge and skills needed to pursue employment or 
other activities that contribute to the advancement of the Earth sciences and/or the 
solution of societal problems. (assessed through presentations at professional 
conferences, publications, the thesis defense, and/or successfully gaining employment in 
a relevant area.)  

Learning Objectives for the MGEO (stopped out presently, but active over the review 
period) 

1. MGeo graduates are proficient in applying technical knowledge of theory, laboratory 
methods, field methods, computer applications, and the supporting disciplines (math, 
physics, chemistry, biology) in solving practical problems in the Earth sciences. 
(assessed by performance in coursework) 

2. MGeo graduates are able to (a) identify a problem and define a set of project goals to 
address the problem, (b) define a strategy for meeting the goals, (c) successfully execute 
the strategy in a timely manner, (d) analyze and synthesize the results of their executed 
strategy, and (e) derive conclusions that help advance future related endeavors. The 
highest standards of ethical practice are emphasized. (assessed by success in the 
project proposal, semester progress report to MGeo committee, and annual evaluations) 

 3. MGeo graduates are able to effectively communicate the findings of their work in writing 
at a level comparable to that of a professional report, and defend it orally to the 
satisfaction of a scientific and professional audience.  They are also able to communicate 
orally about geoscience related work through seminar or conference participation. 
(assessed by success in the project proposal, and the oral and written reports) 

 4. MGeo graduates have acquired the knowledge and skills needed to pursue employment 
or other activities in the geoscience related fields. (assessed through presentations at 
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professional conferences, publications, the oral and written reports, and/or successfully 
gaining employment in a relevant area) 

Learning Objectives for the PhD 

1. PhD graduates are proficient in applying technical knowledge of relevant theory, 
laboratory methods, field methods, computer applications, and the supporting disciplines 
(math, physics, chemistry, biology) to advance the Earth sciences. (assessed by 
performance in coursework and the comprehensive examination) 

2.  PhD graduates are able to comprehensively synthesize, evaluate, and interpret relevant 
fundamental knowledge in her or his sub-discipline. (assessed by performance in the 
comprehensive and PhD qualifying examinations)  

3.  PhD graduates are able to independently (a) 
construct scientific hypotheses, (b) design and 
carry out research to evaluate them in a timely 
manner, (c) analyze and synthesize the results of 
their research, and (d) derive conclusions that 
advance the Earth sciences. (assessed through 
the dissertation proposal, the PhD qualifying 
examination, semester progress reports to the PhD 
committee, and annual evaluations) 

4. PhD graduates are able to effectively communicate the findings of their research in writing 
at a level comparable to that of scientific journal publications, and defend it orally to the 
satisfaction of a scientific audience. They are also able to communicate orally about Earth 
science through seminar or conference participation. (assessed by success in the 
dissertation proposal and defense) 

5. PhD graduates have acquired the knowledge and skills in the profession needed to pursue 
employment or other activities that contribute to the advancement of the Earth sciences 
and/or the solution of societal problems. (assessed through presentations at professional 
conferences, publications, the dissertation defense, and/or successfully gaining 
employment in a relevant area.) 

7. What indicators and sources of evidence do you use to assess whether students 
develop core learning abilities and competencies before they graduate? (Please 
summarize assessment findings.) How have these findings led to modifications in 
your curricula? 

In addition to the undergraduate survey mentioned above, data from essays, laboratory 
exercises, and homework assignments from our required upper division undergraduate 
courses have been collected to specifically address how well our undergraduates meet 
course learning outcomes.  The assessment findings to date indicate that the department 
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needs to direct more attention to learning outcomes in writing; mathematics, and physics; 
and field skills (particularly for the BA students).   

The department has responded to these findings in the following ways so far: (a) course 
instructors have met to codify writing standards that can be applied in writing intensive 
classes across the department; (b) the programming class has been modified to include the 
programming language R in addition to MATLAB; and (c) the department is reviewing the 
learning outcomes for our relatively new BA programs, with a specific focus on whether and 
how a new course for BA students could be implemented to bolster their preparation for the 
required field methods class.  

8. How would you assess the role general education plays in preparing your 
undergraduate students for the major(s)? In what areas are students well prepared? 
Where do you see deficiencies? 

Earth science is a truly multi-disciplinary field and requires general education in chemistry, 
mathematics (calculus and linear algebra), physics and biology, as well as soft skills in 
abstract thinking (e.g., in space and time), programming, lab and field learning, working in 
groups, and expressing one’s self 
verbally and in writing.  All of these 
skills figure prominently in the 
degree. All of these subjects/skills 
are necessary for a student to 
succeed in the upper division 
EARTH courses.  

Overall, EARTH undergraduate 
students are reasonably well 
prepared in these subject areas, 
but some struggle in math and 
physics.  In response, EARTH has 
created its own math courses such 
as GG312 Advanced Mathematics 
for Scientists and Engineers and 
GG413 Introduction to Statistics 
and Data Analysis.  GG312 has 
also become popular among 
oceanography and engineering 
students.  We also continue to 
engage with the Mathematics, Physics and Chemistry departments on campus on ways to 
improve student learning in these important pre-requisite topics.  EARTH also participates in 
the SOEST tutor program (where grad students tutor our undergrads in math, chemistry, 
and physics). 
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9. To what extent does the faculty regularly engage in discussing effective 
approaches to assessing teaching and learning within the department? 

Effective teaching methods are 
discussed in many faculty 
meetings, in curriculum 
committee meetings, at some 
seminars, and occasionally with 
an outside expert coming in to 
explain new techniques. Most 
faculty are aware of changing 
trends in teaching strategies and 
some of our faculty have learned 
and employed new methods, 

such as flipped courses, all or partially online courses, active learning modalities (e.g., via 
the use of “clickers”), and other “hands-on” activities.  We expect this trend to accelerate as 
new hires result from upcoming retirements.  

Graduation Rates 

10. What factors prohibit students in your major(s) from graduating in 4 years? What 
data support these assumptions? 

In general, course availability and course scheduling are not impediments to graduation 
rates. The inferred reason that some EARTH majors take more than 4 years is based on 
anecdotal evidence and exit interview comments.  Many of our majors are transfer students 
who need additional time to fulfill EARTH as well as UHM requirements.  Additionally, some 
of our students must repeat some supporting course work (esp. math and physics), or much 
less frequently, their EARTH courses in order to earn the minimum required grade of C in 
these classes.  Like most UHM students, EARTH majors typically have part- or full-time jobs 
as well as family responsibilities that limit the time they can dedicate to study.  

Scheduling of courses is frequently an issue.  Comments by students have suggested that 
availability of space in lower division, non-EARTH courses has been an issue. EARTH’s 
undergraduate advisors are committed to helping students plan their coursework 
appropriately, but sometimes students do not seek or follow the advice given; some 
students simply declare their major too late to finish in 4 years.  A related issue is the 
introductory science requirements of the College of Arts and Sciences.  As more Arts and 
Science majors have the option to take EARTH courses to fulfill these credits, more should 
have the opportunity to gain earlier exposure to EARTH courses, thus speeding time to 
graduation for those who decide to change majors to EARTH.   

Finally, in 2014 former chair Rubin instituted two policies that have enhanced student 
access to courses (especially less-frequently taught upper division electives): a) faculty 
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teach every semester, whereas previously they taught 3 in 4 semesters and b) course 
schedules are now developed with as much deconfliction and time slot optimization as 
possible, whereas previously faculty preference drove the schedule, with the result of too 
many courses being offered on Tu-Th and too much overlap for some students to get all of 
their classes without complicated changes after the fact.  Since enacting the deconfliction 
policy student complaints about overlapping course has been reduced to effectively zero. 

11. How does the department ensure that its programs can be completed within a 
timely manner? What is the rotation for required courses in your majors? 

Program velocity has been a topic of great interest on campus, particularly for degrees with 
very scaffolded curricula. EARTH did a top to bottom assessment of prerequisites and 
typical course order several years ago, and on that basis revised/removed some 
prerequisites at the upper division level to make it easier for students to find suitable 
pathways through the degree program.  The advent of the UH’s STAR system to track 
student advancement and velocity has also been helpful.  The redesign of the BA 3 years 
ago was done specifically with velocity and flexibility in mind. We hope to incorporate similar 
changes to the BS program soon. 

The also department has two undergraduate advisers who are committed to helping the 
students plan their degree programs efficiently.  The department has developed a timetable 
for required courses that would enable a student to enroll in courses in a natural progression 
into the subject area and to complete degree requirements within four years. Most courses 
are taught once a year. In addition, SOEST provides a tutor for our undergraduates to help 
them with their general education course work. 

12. Assess the overall health of your academic programs. 

The health of our academic programs is good and steadily improving.  Undergraduate 
students enter as freshman and as transfer students from other degree programs and the 
UH community college system (Figure 2). While enrollments in our undergraduate degree 
programs remain modest by national standards, our programs remain strong, well-founded 
in fundamentals, popular with our students, and forward-looking as to both content and 
method of delivery.  Graduate program enrollment remains strong and on upward trends 
with the recent shift to enrolling some self-supporting students in addition to the traditional 
RA or TA support pathway. Simultaneously, the department has started to grow its 
enrollment in lower division introductory courses, as an additional pillar of the undergraduate 
academic programs. We are also poised to create a smooth pathway for community college 
students to enter into our upper division courses and enroll in our degree programs. 
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Figure 2 Enrollment and graduation among undergraduates.  

Figure 3 Enrollment in graduate and undergraduate courses for 2010-2018 Fall semesters. 

The previous Chair’s emphasis on online introductory courses has borne fruit, as evidenced 
by Figure 3.  As can be seen, the average SSH (Student Semester Hour) count during the 
last four fall semesters is 1527, compared with the 4-year average of 1350 for the earlier 
period.  This suggest a modest increase of ~15%.  As more of our introductory courses go 
online we expect this trend to continue.  We also expect our other newly added introductory 
courses to grow as they mature and gain a positive reputation across campus.  Figure 4 
illustrates our longest time-series of enrollment data, showing the total enrollment in 100-
level courses since 1998.  While the reasons for the high variability in the 2000±5 era are 
many and convoluted, the more recent history shows that the addition of new and varied 
offerings at the introductory level has been very encouraging; we aim to maintain the new 
levels. 
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Figure 4 Total introductory enrollment since 1984, with comparison to UHM enrollment. The 
numbers in the boxes indicate the total number of sections offered. 

Figure 5 graphs graduation rates in the Earth sciences.  Here, the trends are positive.  Over 
the previous review period (2008-13) we graduated a total of 76 students.  In contrast, the 
current review period produced 113 graduates, a five-year average increase of roughly one-
third. This improvement shows we are making good progress, with room for more growth as 
we target more self-funded students for enrollment in our course-work master’s program. 

Figure 5 Number of graduations at all levels since the 2004-2005 academic year. 

It is true that the number of EARTH students remains smaller than those of similar programs 
at many mainland institutions.  We argue that this is in many ways a false comparison.  
Hawaii is the only US state that has no hydrocarbon or mineral extraction industries, 
typically a steady employer of Earth scientists.  However, our graduates readily find 
employment as the state (and the broader market on the mainland) depends on well 
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qualified Earth scientists who can work in geohydrology, mitigate natural hazards, and 
provide expertise for environmental and geotechnical companies large and small.  

Hawaii is also the only state exposed to the fullest array of natural hazards, most of which 
are amplified by climate change: seismic, volcanic, hurricane, sea level rise, wildfire, 
drought, marine heat wave, tsunami, high wind, coastal erosion, and intense precipitation 
are all common. Hence, retaining state expertise in those areas remains an important goal.  
Consequently, many of our graduates are employed by institutions mitigating natural 
disasters, such as the USGS Hawaii Volcano Observatory and the Pacific Tsunami Warning 
Center. 

We take pride in having a high faculty-to-student ratio, allowing EARTH faculty to give 
individual attention to students and tailor learning to suit each student and the particular 
needs of the State of Hawaii.  This closeness also allows many of our undergraduates to 
obtain part-time employment in the department, often in areas of their studies. It is thus 
disconcerting and frustrating that this strength is increasingly taking a backseat in the 
metrics the university uses to gauge success (i.e., higher enrollments and more SSH/class) 
which naturally correlate with a lower faculty-to-student ratio. However, given the reality that 
student-derived revenue is a large component of the operating budget, this is a trend we 
cannot avoid. Continuing program success, individualized attention to students, and the 
current university budget model, remain a challenge for the future. 

Program sheets for our undergraduate degrees can be found in the Appendix. 
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1. What is the department’s overall satisfaction with the quality of your current 
students? 

Each year Earth Sciences admits about 10–15 new undergraduate students to our major 
(Figure 6). Many of our undergraduates come from the West Coast of the mainland, taking 
advantage of a WASC-related schools discount on fees. The ability of these students ranges 
from mediocre to excellent. There is no selection process at the 
undergraduate level – if a student wishes to major in Earth Sciences 
she can, although she must satisfy the core course requirements to 
graduate.  In order to attract more high-caliber students we have increased our outreach 

programs, as 
discussed 
below.    

 

Figure 6 
Enrollment in 
Earth Sciences 
over the study 
period. 

 

 

 

 

 

At the graduate level, admissions are much more discriminating. Each fall semester, the 
department receives about 80 applications for the Masters and PhD programs combined. 
The average GPA of those applicants is about 3.45. Graduate students are selected on a 
mix of criteria: GPA and GRE grades, references, content of undergraduate degree, and the 
suitability of a student to work with a particular professor on a specific topic.  

In being selective, the department has a high graduation rate amongst those it accepts. The 
quality of applicants is reflected in the fact that many of our Graduate applicants also apply 
to the top schools in the country (e.g. Stanford, Harvard, MIT), and some choose UHM. 
Competition for research grants has become increasingly competitive over the past ten 
years, and the department is pleased that it has been able to continue offering Research 
Assistant positions to 10–12 incoming Graduate students each Fall, with on-average 9–10 
accepting. The proportion of applications coming from females and overseas applicants 
(especially from China) is increasing, and our admissions reflect those trends.   

4.4 Students  



 28 

In order to recruit and retain good students, Earth Sciences is attentive to the quality of 
teaching, assessed in part by class evaluations submitted by the students themselves. Near 
the end of each semester the students in every course are asked to complete a survey 
consisting of 24 five-level Likert Scale items. For example, Item 17 reads: “The instructor’s 
overall performance was excellent” and the possible answers are: Strongly agree (5), Agree  
(4), Neutral (3), Disagree (2), and Strongly disagree (1). Figure 7 shows the results for Item 
17 during the self-study period, and it can be seen there that roughly 95% of the responses 
are at 4+, 80% are at 4.5+ and 40% are at 5, the maximum possible.  

 

Figure 7  Student class evaluations for all courses and instructors in Earth Sciences. 
Notably, over 80% of students agreed or strongly agreed with the statement: “The 
instructor’s overall performance was excellent.” Not surprisingly, the low scores at the left of 
the figure are for mathematically intensive courses such as structural geology and scientific 
programming. No temporal trends were evident during the self-study period. 

2. To what extent is the department satisfied with enrollment trends and the number 
of degrees earned?  

The department has never been satisfied with enrollments and number of majors. In an era 
when most professions require an advanced degree, it is a mystery why so few students 
enroll in Earth Sciences where a bachelor level degree continues to be a near-guarantee of 
well-paid professional employment. The mystery deepens when one considers that 
employment in our fields frequently affords opportunities for outdoor fieldwork in fascinating 
natural areas, as well as the opportunity to work on pressing societal problems. As noted in 
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Part I, Overview, we have recently changed the name of our department from Geology and 
Geophysics to Earth Sciences, in order to market ourselves better. This name change has 
just taken place, and as soon as we have updated our websites and course offerings we will 
redouble our outreach to local high schools and community colleges via the new NSF 
geoscience pathways; we also plan to play a video recruitment at local movie theaters. 

3. Describe briefly how the department markets its programs and recruits students. 
What percentage of applicants are accepted, and enrolled in your graduate 
programs?  

The Department’s formal marketing efforts are coordinated by the SOEST Director of 
Student Services.  These activities primarily involve displays at various events (e.g., Hawaii 
State Science and Engineering Fair, recruitment events at local high schools, community 
college recruitment fairs, Fall AGU Meeting). Individual faculty members and graduate 
students often assist at these events. Our department website, together with SOEST’s 
website, is also an important marketing tool, which we are working to improve.   

We have high hopes for our most recently 
developed recruitment tool, an NSF-funded 
Research Opportunities for Undergraduates 
(REU) program that brings 10 students from 
across the nation to our department for a nine-
week research experience. Each year, about 
600 undergraduates apply to this program, and 
we look at each applicant carefully to make sure 
that applicants from disadvantaged backgrounds 
are fairly represented among those we admit. 
Special courses are put together for these 
students, including a research vessel cruise on 
which they assist in gathering geophysical data.  

At the graduate level, our most important 
recruitment mechanism appears to be the 
international and national reputations of our 
faculty members. The department receives 
frequent inquiries from prospective students, to 
which interested faculty respond; and 
prospective students often contact individual 
faculty members directly. 

Our graduate program receives about 40 formal applications each year.  About 15% of 
these applicants receive offers and about 10% accept these offers.  This represents a 66% 
success rate for recruitment.  
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4. What financial support is provided?  

Undergraduate majors are eligible to compete annually for two fellowships, which provide 
funds for research projects:  William T. Coulbourn Fellowship in Marine Geology and Harold 
T. Stearns Fellowship.  No other financial support is provided to undergraduates.  

Until recently our policy for graduate admissions has been to admit only students for whom 
an individual faculty member was able to fund full time support from his or her research 
grants. Thus, nearly all of our graduate students received financial support of some kind, 
and only rarely did a student go for even a semester without support. Since the previous 
self-study period this policy has changed, and we now admit a small but growing number of 
fee-paying graduate students. We look extra carefully at such students before deciding to 
admit them, to make sure they are likely to succeed.   

The department has only five 
Teaching Assistantship positions 
(50% salary) funded by the University.  
The Fred M. Bullard Fellowship is a 
competitive award that provides 
stipends for outstanding new recruits 
or existing graduate students.  The J. 
Watumull Merit Scholarship, the 
Stearns Fellowship, the Coulbourn 
Fellowship and a new Don Swanson 
Fellowship provide a supplementary 
level of research funds annually.  
Occasionally students obtain funds 

from national fellowships.  The major source of funding for essentially all graduate students 
is research assistantships supported by individual faculty grants, most of which come from 
federal agencies such as NSF.  The associated graduate student tuition waivers provide an 
important advantage for faculty to compete for these grants and recruit the best students. 

5. In what ways does the department cultivate a research-oriented culture of inquiry at 
the undergraduate and graduate levels? 

The heavy involvement of EARTH faculty in research combined with the large student-to-
faculty ratio naturally leads to research-oriented activities both within and outside of 
coursework.  As discussed previously, undergraduate students seeking part time 
employment often find this within EARTH, and this has frequently led to the undergraduate 
taking the GG399 – Senior Thesis topic. Often students present their findings at a 
national/international conferences or workshops, with expenses paid by the supervisor. 
Faculty members encourage undergraduate students to apply to graduate programs, and 
willingly write letters of reference.  Again, the vast majority of graduate degrees are based 
on extramurally funded research projects. In addition to theses and dissertations, EARTH 
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students present their research (and win awards) in national and international conferences 
and in peer-reviewed journal publications.   

Advising and Mentoring  

6. To what extent are instructional faculty engaged in the advising and mentoring of 
undergraduate students?  

At all times, the department has two faculty members with the assigned task of mentoring 
and advising the declared major undergraduate students. These advisers meet personally 
with every undergraduate at least once per semester to discuss course selection and 
academic career goals.  Mentoring activities by other faculty occur through class projects, 
student employment, and GG399-Senior Thesis.   

7. Has the department connected the major to co-curricular programs and services, 
such as development of field settings, service learning, or other similar opportunities 
for practical engagement? Which co-curricular activities within the college and 
across campus enhance learning opportunities and development for your students?  

Student employment by faculty provides outstanding opportunities for students to gain 
practical work experience. In addition, the department has a long history of offering field trips 
as part of its course work, as well as requiring an intensive field methods course at the 300-
level. The study of Earth Science is synonymous with being out in the field, and many 
faculty members include it within their course work. This can range from the GG100 lab 
course of three hours per week for a semester; a long-weekend trip for 100-level students to 
the volcanoes of Hawaii Island; weekend excursions around Oahu and again more 
specialized field trips to the other islands and even the US mainland. These activities are all 
done in-house, hence the department has not used co-curricular programs offered 
elsewhere in the university. 

8. How effectively have advising and mentoring helped students to take advantage of 
and benefit from available educational opportunities and resources within the 
department and across campus?  

Experience suggests that once a student has declared Earth Sciences as his/her major, the 
student takes full advantage of the many opportunities offered by the department. Our high 
student-to-faculty ratio, employment opportunities, and class activities promote this culture.  
In addition, we give our majors their own dedicated undergraduate lounge with microwave 
and soda machine, access to computers and printers 24 hours a day, tutoring in basic 
science subjects, and a social club that organizes many outings each semester. Several of 
our graduate-undergraduate course pairs are taught in combined classes, in which our 
undergrads become accustomed to having graduate students as classmates, and graduate 
students find opportunities to mentor.   
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Governance  

9. How does the department define the role of students in departmental decision-
making, and how is that role exercised?  

The Department has 7 standing committees – personnel, graduate studies, (undergraduate) 
student, honors and relations, graduate admissions, curriculum and departmental. An 
undergraduate student is nominated to be a full member of the student, relation and honors, 
and curriculum committees with full voting rights. Similarly, a graduate student is a full 
member of the student, curriculum, and departmental committees. These student consult 
with their constituent groups as part of their service.  In addition, the Chair meets with all the 
graduate students as a group once a semester. 

10. What are the 
grievance 
procedures for 
students, and how 
are these 
communicated to 
them? How does the 
department ensure 
that grievances and 
complaints are 
addressed promptly, 
appropriately and 
equitably?  

Grievances are rare in our department because we work hard at not letting problems 
develop. An important preventive mechanism is the annual Graduate Studies Committee 
interview of each student separately. The atmosphere of these meetings is supportive, not 
critical, and the student’s advisor is never allowed to attend. Students are asked specifically 
whether they are getting the help they need from their advisor in several categories, and 
action is taken if they aren’t.  The Graduate Studies Committee includes senior faculty who 
follow up on such situations and are willing to go past the chair to the Dean if improvement 
does not ensue. 

We also have a formal grievance procedure. Depending on the seriousness of the issue, the 
grievance is written up and taken to the Department Chair, who may decide to act 
him/herself, liaise with a committee or its members or take it further to the Associate Dean of 
SOEST, who oversees educational issues. If the issue cannot be resolved at this level, then 
it is taken to the appropriate person at the University level. At the undergraduate level, 
students commonly seek assistance from SOEST’s Director of Student Services, the two 
undergraduate advisors, and/or the Departmental Chair.  In rare cases, assistance is sought 
from UHM’s Counseling and Student Development Center or the Dean’s office.  Again, this 
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is a small department, and students quickly find someone whom they trust sufficiently to 
share their concerns. 

11. Please provide any student recognitions over last five years.  

The annual awards to students in our department include the Agatin Abbott Memorial 
Award, presented to the outstanding senior, annually, in memory of department faculty 
member Agatin Abbott; the Fred M. Bullard Fellowship, endowed by Thaïs Freda Bullard 
in memory of her father, Fred M. Bullard, a pioneer in the studies of Volcanology and 
general Geology & Geophysics; the J. Watumull Scholarship, presented to the 
department’s outstanding graduate student from an endowment from the Watumull 
Foundation; the William T. Coulbourn Fellowship, endowed by friends and family in 
memory of department alumnus and faculty member William T. Coulbourn; the ARCS 
Award, awarded by the Achievement Rewards for College Scientist foundation; G&G 
Achievement Scholarships, based on meritorious service to others, achievements and 
outstanding grades; and the recently added Don Swanson Fellowship, supported by a 
generous gift from USGS Scientist and long-time Earth Sciences Department friend and 
collaborator Dr. Swanson. 

4.5 Staff Support and Facilities 
1. Assess the continuing adequacy of physical and staff resources.  

Office space for four administrative staff is adequate or better, as all offices have only one 
occupant or are large enough for the necessary furniture for more than one. However, two 
fiscal staff currently share a small interior office without natural light and poor WiFi 
connectivity. 

Secretarial staff computers vary in age and operating system and are being updated.  In 
some areas filing cabinets are old, rusty, beaten up and can be difficult to open. Office 
seating in some cases is also poor and by today’s ergonomic standards below basic levels. 

1a. Identify space and equipment managed by the department that support research 
and instruction.  

Undergraduate and graduate students have access to and regularly use facilities in the 
Department of Earth Sciences for their research as do national and international visitors. In 
addition, these laboratories are used in many departmental graduate-level courses offered 
annually or biannually. 

The Department houses the SOEST Isotope Laboratory, a facility for radiogenic/radioactive 
isotope geology and non-traditional stable isotope studies. It houses two thermal ionization 
mass spectrometers, one multi-collector inductively coupled plasma mass spectrometer 
(ICPMS), 24 radioactive counting detectors and a full-time (50% State-funded) laboratory 
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manager.  It also includes a dedicated, 4-room clean-room facility, a sample preparation 
space, and a stand-alone wet laboratory to support solution ICPMS sample preparation.  

The Department also houses the SOEST Stable Isotope Biogeochemistry Laboratory with 
five gas ratio mass spectrometers used for C, H, N, and O stable isotope analysis of a 
variety of materials and a cavity ring-down spectrometer for H and O isotope measurements 
of water. A full-time (50% State-funded) laboratory manager oversees the facility who is 
aided by an analytical specialist (100% funded by the laboratory recharge account). There is 
sufficient space for sample preparations. 

The Electron Microprobe Facility with its state-of-the-art field-emission gun electron 
microprobe and the X-ray Fluorescence Laboratory are operated together by one full-time 
State-supported laboratory manager. 

The Department also operates a Lapidary Facility that prepares rock samples for 
petrographic, mineralogical and geochemical analyses for classroom and research use. It is 
staffed by a half-time state-funded technician. 

The Seismic Reflection Processing and Interpretation Facility has several workstations with 
commercial seismic processing and interpretation software from Landmark Graphics and 
Paradigm Geophysical.  Faculty and students use these computers and software for 
research and teaching. 

The Geophysics Computational Facility is a Dell Linux cluster with 168 CPU cores (Intel 
X5550), each with 3GB RAM.  The 21 nodes are connected with Mellanox DDR Infiniband 
and link to a 20 TB of Raid storage.  
 
2. In what ways does the department support and continue to develop non-academic 
staff (APT and civil service personnel) in a manner that encourages their 
effectiveness and actively furthers the mission of the department?  

Non-academic staff regularly attend free training sessions offered by the campus as a whole 
(e.g. introduction to the new online financial system; briefings on Retirement funds; Title IX, 
etc.) but no special on-job trainings are organized or encouraged. 

One staff member who acts as the assessment coordinator is encouraged to attend 
Assessment workshops run by the Assessment office.  

3. Is the ratio of APT and civil service staff in relation to faculty sufficient for the 
department to achieve its mission and goals?  

At present, there is sufficient administrative staff for the department. Replacement of a 
recently retired senior fiscal staff professional is currently being evaluated to determine if the 
two current staff members can handle the current workload. The professional expertise in 
student services has declined.  Many years ago, the Department had its own Student 
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Services Advisor. However, as this person was promoted, extra school-wide duties were 
added to the job description resulting in a gradual decrease in services to the Department, 
so we are now being asked to shoulder many of the Student Services advisor’s duties 
through use of the administrative staff, with no extra training or remuneration. 

4. Please provide a list of staff awards and recognitions, 2013-2018  

None 

4.6 Extension and Outreach Activities 
1. Please describe any relationships with organizations/individuals in the community. 
In what ways do these relationships contribute to the curriculum, student experience, 
development, faculty research, or budgetary resources in the department?  

Online Teaching  
The Department of Earth Science (EARTH) is developing online courses to provide greater 
access to our undergraduate courses. This program has been extremely successful in 
reaching students who might not have otherwise have taken an EARTH introductory course. 
Currently, we are offering two courses (GG101 and 101L) and we are adding a new course 
in spring 2019 (Introduction to volcanology). The two courses have reached maximum 
capacity each time they have been offered. 

SOEST Open House  
Every two years, SOEST holds a two-day Open 
House for schools and members of the public. 
This event involves all academic and research 
institutes within the School, including the 
Department of Earth Sciences. Since EARTH is 
one of the largest teaching departments within 
the School, all of our classrooms are used for 
exhibits and demonstrations, as well as some 
outside areas that are used for the “messier” or 

“louder” demonstrations. Close to 4000 school students and teachers attend, with our 
undergraduate and graduate students assisting faculty with exhibits and demonstrations. 
The purposes are to let the public know how their state and federal dollars are spent, to 
provide children of all ages an exposure to earth science fields and science activities outside 
of their own classrooms, and to allow students, teachers and parents to meet 
SOEST/EARTH faculty, students and staff.  The SOEST Open House is a valuable 
community-building event both between SOEST/EARTH and the public, but also among 
students, faculty, and staff within SOEST/EARTH.  

EARTH faculty often give presentations at schools, community college classes and to media 
outlets both locally and nationally.  Some of the faculty volunteer each year as judges for the 
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Hawaii State Science and Engineering Fair.  Other formal outreach and education efforts 
are funded as part of faculty research programs.  NSF for example, is increasingly 
emphasizing education and outreach.  The relations developed and experiences with local 
organizations enhance the overall experience for EARTH faculty and students alike.   

Alumni Relations 
Every year the Earth Sciences Department publishes a newsletter that is posted on our web 
site and sent via electronic mail to alumni. This newsletter helps to keep our former students 
in touch with the Department and it is also a vehicle used by the Department to encourage 
alumni to make monetary gifts to the department either for a specific use, for general 
purposes or frequently into the field trip fund for students.  Alumni also periodically visit the 
department and speak to current students about their careers.  We are currently planning to 
add an annual “Alumni Day” when our alumni will be invited to various events on campus.  

Professional Relations 
Some EARTH faculty collaborate with and/or obtain funding from local companies and 
agencies such as the U.S. Geological Survey, U.S. Soil and Water Conservation District, 
Hawaii Department of Land and Natural Resources, Hawaii Department of Health, Hawaii 
Department of Transportation, City and County of Honolulu, Kauai and Maui counties, and 
U.S. Department of Interior. Besides stimulating research and funding for faculty and 
supporting students, these relationships provide practical experience and potential future 
employment opportunities for graduate and undergraduate students.  

Each Spring semester, the GG740 MGeo Seminar (taught by Ito, Ravizza and El-Kadi) invite 
professionals from various local companies (e.g., Arcadis, HECO, Hawaii Geophysical 
Services LLC, Chevron, Yogi-Kwong Engineers) and state agencies (Hawaii State 
Commission on Water Resource Management, Sea Grant, DLNR, Hawaii State Dept of 
Health) and national agencies (USGS) to speak to and visit with our students (undergrads 
and grads).  Their talks discuss current trends in their field, activities they do in their jobs 
and case studies, as well as skills needed for their profession. 

Hawaiian Volcanic 
Eruptions 
EARTH faculty are 
frequently called upon 
to provide local, 
national (PBS News 
hour) and international 
(Australia, Spain, 
Canada) interviews for 
TV and radio 
regarding volcanic 
eruptions. The 2018 
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May-August eruption is an outstanding example. EARTH faculty did more than 100 
interviews on this dynamic eruption.  

Federal, State and Country Advisory Relations  

Michael Garcia is a part-time administrative judge for the U.S. Nuclear Regulatory 
Commission. Bruce Houghton serves as State Volcanologist providing expert advice to the 
Civil Defense and U.S. Geological Survey. Chip Fletcher is a member of the Honolulu 
Climate Change Commission. Steve Martel is a member of the State of Hawaii Earthquake 
and Tsunami Advisory Committee.  

Active and dedicated Facebook, Instagram and Twitter channels  

Developed for outreach and alumni relations year-round, reaching hundreds of people a 
month with items of note on research programs, department events, alumni news, course 
field trips, etc. The Facebook account (778 followers) seems to appeal more to our alumni, 
Instagram (377 followers) to our current or very recent students, and Twitter (485 followers) 
is more open. In total, an audience of ~1500 self-selected followers are engaged. In 
addition, the EARTH Undergrads have their own Instagram account with 768 followers. 

Hawaii’s K-12 Educational Community  

Several times per year, EARTH faculty lead volunteer groups of EARTH students 
(undergrad and grad) to serve a small portion of the geoscience needs of Hawaii’s K-12 
educational community.  Affectionately (and informally) called the “EARTH circus”, our 
cohort delivers volcano 
and earthquake hands-on 
demos, visualizations, and 
customized educational 
activities to local 
classrooms upon invitation. 
We have also participated 
in several major outreach 
events, including the 
SOEST Open House 
(6,800 visitors), the Hawaii 
STEM Expo (5,000 
visitors), the Mānoa 
Experience (2,000 visitors), Hawaii P-20 Middle School Career Fair (700 visitors), and the 
Kapiolani Community College STEM Pai’ina (~40 visitors).  In-person connections with local 
classrooms have been established with Palolo Elementary, the UH Lab School, Waialae 
Elementary, Mānoa Elementary, Hawaii Baptist Academy, and The Early School. 

We also lead the UHM effort to participate in the Great Hawaiian ShakeOut earthquake 
preparedness event each year in October (in conjunction with the international Great 
ShakeOut event). The program has grown to include over 300 UH students, faculty, and staff. 
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2. Attach copies of newsletters, relevant brochures.  

 Our most recent Annual Alumni newsletter can be found in the Appendix; it is also available 
from http://www.soest.hawaii.edu/GG/resources/gg_news_2018.pdf. 

 
4.7 Concluding Statement 
1. What is your overall assessment of the department? What are the strengths, 
weaknesses, opportunities and threats? Are you poised to meet these challenges in 
the future?  

During the 5-year period covered by this self-assessment, the Department of Earth Sciences 
(EARTH) has seen increased engagement by faculty on issues that were identified during 
the previous self-assessment. We also are responding to new challenges that have moved 
to the fore during the last few years.  While many of our old challenges remain, we have 
been making steady progress on others (See Table VII-1). 

Strengths 

The core strengths of any academic department lie with its faculty. Our department strongly 
believes in its mission of teaching, research and service, and its faculty demonstrates this 
daily by exercising their responsibilities in those three key areas of engagement.  Their 
dedication and contributions to their profession continue to be recognized, as evidenced by 
new faculty being elected Fellows of professional societies, such as the American 
Geophysical Union and the Geological Society of America.  Among seven UH Mānoa 
members of the US National Academy of Sciences, four are in SOEST with one in EARTH.  
Fueled by a wide range of extramural grants (almost $18M via ~200 grants to date since the 
previous self-evaluation study) EARTH faculty, their graduate students and post-doctoral 
fellows conduct high-impact research in a wide range of disciplines, as evidenced by 
publications in the top peer-reviewed geoscience journals, including the most prestigious 
journals (e.g., Nature, Nature Geoscience, Science, Proceedings of the National Academy 
of Science, and more).  The EARTH faculty believe in the deep integration of research and 
education, and unlike many institutions we are known for encouraging our best faculty to 
engage in the introductory classes.  The quality of instruction is a source of pride to our 
department and several of our professors have received UHM awards for their excellence in 
teaching.  We will continue to expand our educational footprint while retaining the excellence 
for which we are known. 

Weaknesses 

Our previous self-study report lamented that the mean age of EARTH faculty is increasing.  
While we have had a few retirements and faculty departures since then, only some of those 
positions have been returned to us for recruitment.  Thus, the aging trend has continued and 
we now anticipate five or more of retirements will take place during the next five-year period.  
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Consequently, this coming period will be critical for the renewal of the department.  It will 
take a collective effort and engagement by EARTH and the SOEST Deans’ office to ensure 
new hires are responsive to student demands for more environmentally-oriented degrees, 
are addressing the pressing societal and discipline-specific challenges with potential to grow 
our extramural funding base, and are strengthening and augmenting areas of research in 
which EARTH and SOEST scientists have built a reputation for excellence.  At the same 
time, we wish to continue to modernize our content delivery using modern pedagogical 
methods, such as “flipped” classrooms.  We must also use this opportunity to address the 
lack of diversity of faculty.  With the departure of two female Professors in the past 5 years, 
only three full-time professors are women while 20 are men; other measures of diversity are 
even more lopsided. Such stark biometrics form the backdrop to an undergraduate and 
graduate population that on average counts two females for every male student.  Clearly, in 
our expected upcoming hires we must explore options with SOEST and UHM leadership, 
consider NSF programs such as ADVANCES, and pursue other avenues to ensure we 
evolve toward a more balanced EARTH faculty. 

Table 4 Results of self-evaluation by SWOT analysis 

Strengths Opportunities 

-Academic diversity 
-Unique geographic/geologic location 

-External grant funding base 
-Faculty excellence 

-National leadership in some geologic sub-
disciplines 

-Faculty collegiality 
-Over 50 years of history and tradition of research, 

teaching, and service excellence 

-Changing face of Earth Sciences 
-Emerging interdisciplinary research fields 

-Land degradation and sea level rise, 
impending environmental crises, and the 

resulting hazards 
-Lack of a state geological survey 

-Unexploited ties to the rest of SOEST 
-Pending retirements 

Weaknesses Threats 

-Limited resources for response to external changes 
-Limited resources for graduate student support 

-Geographic isolation 
-Lack of coverage of some key geologic  

     sub-disciplines 
-Lack of funded technical support 

-Few interdisciplinary research programs 
-Academic preparation of incoming  

   undergraduates 
-Incomplete group cohesion on curricular matters 

-Historical reduction in faculty complement 
-Limited collaborations with other units 

-Limited faculty diversity 

-Insufficient monetary resources 
-Political nature of resource allocation at 

UH 
-Bureaucratic inertia 

-Unfilled faculty complements 
-Large swings in island tourism 
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Opportunities 

While an engaged faculty during recruitment is critical, such opportunities also require 
strong and dedicated leadership at the Departmental level.  At UHM, the standard rotation of 
Department Chairs has been 3 years, but in response to previous reviews this duration was 
increased to four, at least within SOEST (the faculty collective bargaining agreement 
stipulates 3 years, hence a fourth year is an optional extension offered by the Dean).  While 
this increase may give the Chair a longer time-horizon to effect change, departmental 
leadership also represents a career choice that most faculty are increasingly unwilling to 
make due to the negative effects on their personal research portfolio.  Hence, we typically 
struggle to find faculty willing to take over the reins of the department. Furthermore, EARTH 
is an academic department with a strong research component, yet the Chair’s activities have 
largely revolved around academic matters.  In contrast, the organized research units in 
SOEST are led by a Director who overseas research activities.  The expectations of 
excellence in both research and teaching place strong demands on department leadership 
and it may be time to discuss alternate leadership models going forward, such as a non-
rotating Department Head or reassigning the undergraduate and/or graduate oversight 
duties to separate Undergraduate and Graduate Chairs.  The department has begun 
discussions of such options but effective changes will require additional funds to support the 
new model as well as evidence of program growth. In SOEST, academic Chairs have limited 
authority and most decisions of consequence are made by the Dean. 

It is now 20 years since the Department of Earth Sciences moved to its present location in 
the POST building. Twenty years ago, office and classroom space seemed plentiful and 
laboratories were new and purpose built. Today, space is more restricted and the original 
layout of space is not effective for encouraging collaborative activities.  While space 
distribution for faculty and student offices can be solved relatively inexpensively, the larger 
problems for a research-intensive unit such as EARTH are related to the aging air-
conditioning, electrical, and laboratory (e.g., deionized water, compressed air, EVAC) 
infrastructure in the building.  Expensive and sensitive instruments across multiple 
laboratories place strict requirements on the interior environment (temperature, humidity, air 
quality) and as the building ages more challenges are surfacing.  Concerns about mold and 
water dripping from pipes and ducts above the false ceiling have been increasing during the 
review period.  Access to dedicated scientific instrumentation remains a core component of 
an Earth Sciences department’s research portfolio and it is imperative that SOEST, with 
support from UHM, ensures the absolute highest standard in maintenance, tech support, 
and timely infrastructure upgrades.  Since our previous review, the indirect cost rate has 
increased from 36.7% to 41.5%, yet we are lagging far behind institutions that we are 
competing with for extramural support.  The main increase in overhead is related to fringe 
benefits, in particular medical insurance.  Thus, we must repeat an earlier recommendation 
that a much higher level of infrastructure support returned to the unit in a form that can be 
spent on infrastructure will be required if faculty are to maintain their productive level of 
research and to allow for growth in an increasingly competitive funding environment. 
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The Department of Earth Sciences is fortunate to have a vast array of World-class 
laboratories, some with state-of-the-art instruments, and some with older and more difficult 
to maintain instruments.  Consolidation in the scientific instrument space has led to dramatic 
changes in user and instrument support, with the loss of a la carte service from most large 
vendors, replaced by costly pre-paid service plans. Thanks to the success of the faculty in 
obtaining equipment support from the National Science Foundation's Major Research 
Instrumentation Program we have some of the best and newest instruments available (e.g., 
several new ThermoFisher isotope gas ratio mass spectrometers, JEOL microprobe). 
However, other instruments (both thermal mass spectrometers and the multi-collector 
inductively coupled plasma mass spectrometer are 1 to 3 decades old and need constant 
attention and repair to enable data collection. This aging equipment must be replaced and 
while highly competitive proposals for this equipment are envisioned, awards will not come 
unless there is sufficient and appropriate space to house this equipment and continuity of 
technical and Specialist support. 

The Department of Earth Sciences prides itself in its dedication to education.  The largest 
portion of faculty service on standing committees relates to the development and upkeep of 
curricula, oversight of degree programs, and the tracking of student progress.  Under the 
previous Chair (Ken Rubin), the department made great strides into online learning and we 
now regularly offer several sections of our introductory courses online. The department also 
significantly revised its BA curriculum, and added several new courses that satisfy the 
university General Education (as recommended by our last external review). Even our 
introductory geology laboratory course can now be taken online.  In addition, we maintain in-
class versions of the same courses, thus offering students a choice between physical and 
online education experiences.  We are somewhat ambivalent about the educational benefits 
to students enrolled in online courses covering hands-on subjects such as geology, but as 
3-D visualization of rock and fossil specimens becomes more immersive and software offer 
improved augmented reality field experiences we expect such hurdles are likely to diminish. 

Over the last five years, SOEST and its academic departments have been under pressure 
by the Regents to increase its educational footprint in terms of student credit hours (SSH).  
This pressure coincides with a revamping of how the campus budget model allocates 
funding to individual units, shifting to a new model where tuition generation and graduation 
numbers take on larger weights.  In addition to the changes outlined above, EARTH has 
responded to this pressure in several ways: (1) we added graduate course equivalents to 
popular upper division courses so graduate students can receive graduate credits; (2) we 
added three general education courses to serve the wider campus and to increase our SSH 
count; (3) we improved course scheduling, added some late afternoon and evening 
offerings, and regulated graduate seminar offerings to maximize enrollment and course 
menu consistency; (4) we added more writing (W) and oral (O) focusses to existing courses 
to eliminate common obstacles to graduation; (5) we added two new “3+2” degree programs 
with Chinese Universities (Wuhan and Zhejiang), currently still in the exploratory phase; (8) 
we placed more emphasis on admitting self-funded students into our professional (MGEO) 
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and non-thesis (MS Plan B) degree programs; and (9) we emphasized higher enrollment 
offerings when assigning electives to faculty.  Furthermore, we have had numerous 
committee deliberations, faculty meetings and luncheons dedicated to the idea of making 
our department more relevant to today’s student population, with an eye to increasing our 
undergraduate enrollment.  It has been a long and engaging discussion that has now 
culminated in how we name ourselves and our degree programs: The old name “Geology & 
Geophysics” was retired in Sept., 2018. As mentioned in Section I, the department is now 
called “Earth Sciences”, our graduate degree is “Earth and Planetary Sciences” (about a 
third of our graduate students work with our cooperating graduate faculty in Hawaii Institute 
of Geophysics and Planetology), and our undergraduate degree is “Earth Sciences”.  We 
believe our new names are much better aligned with faculty identity and student interest.  
While we dream that the name changes alone will lead to an increased enrollment, we are 
now redoubling our efforts to recruit more undergraduate students into our major. 
Specifically, we are (i) exploring targeted advertising by purchasing e-mail contacts from the 
College Board for all students interested in STEM fields and who have been admitted to UH 
Mānoa, (ii) increasing our collaboration with UH Community Colleges to provide pathways 
for their students to enroll in our program after completing preparatory coursework at their 
institutions, and (iii) considering the production of 30-second promotional videos to run at 
local movie theaters. 

Our data show that we typically host ~60 graduate students (with two-thirds mentored by 
graduate faculty whose home-base is EARTH and one-third whose home-base is HIGP) and 
~40 undergraduate students, but we are now setting new goals to increase both of these 
populations.  To increase graduate student enrollment, we have begun to admit significantly 
more self-paying students into our master’s program than before, now representing up to 
20–25% of the last three incoming cohorts.  This is somewhat of a sea-change in EARTH 
where almost all student support comes from extramural grants (we only have 5 TA 
positions and one Fellowship that can support a graduate student).  Many of the new MS 
students are seeking a skill-based education, hence coarse work is the largest requirement 
followed by a “culminating experience”, usually a modest research report.  Thus, mentoring 
of such students is less intense than our typical research-track MS and it is believed that the 
department could accommodate twice as many MS students than at present, which will also 
help boost enrollment in our graduate courses.  Thus, a key goal for the department is to 
increase our share of self-funded MS students to 25 (approximately one per faculty 
member) by the end of the next 5-year cycle.  While improving our skill-based MS program 
we also wish to strengthen and expand our graduate research opportunities at the MS and 
PhD levels, hence we will pursue new and collaborative funding opportunities across 
EARTH, SOEST, and beyond.  Graduate research is the life-blood of a research school and 
it is vital we remain at the forefront of scientific research within our expertise. 

The new department and undergraduate degree names offer another opportunity to expand 
our footprint on campus.  Many of the topics that naturally fall within our purview 
(volcanology and natural hazards, coastal studies, geohydrology, and other geo-
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environmental fields) build on existing department strengths and furthermore are targets for 
expansions or realignment following the aforementioned retirements. We will continue to 
explore recruitment opportunities for both local and transfer students and build bridges to 
both our community colleges and local high schools.  SOEST is the jewel at our Research 1 
University, with EARTH making important contributions to research (especially the 
integration of research and education), and it is imperative that we examine new ways to 
recruit potential local students.  We have just started a campaign to double our 
undergraduate enrollment; such an increase can easily be accommodated with existing 
resources.  While much of these activities remain under the oversight of the department 
Chair, we have believed for some time that such efforts could be accelerated by a dedicated 
educational specialist. 

Threats 

The State of Hawaii is very dependent upon the health of the local tourism industry, more so 
than most other states.  The state’s level of support for its flagship university has steadily 
eroded over the past decade, yet it remains higher than at comparable institutions on the 
mainland.  The reduction in state funding has placed more emphasis on both extramural 
grants and tuition revenue, with private funding lagging behind.  The department will work 
with the UH Foundation is finding new ways to obtain private funding for critical research 
and educational programs of special importance to the State and its citizens. 

In the Earth Sciences, it is essential that students experience the real geologic environment 
via numerous field trips.  While theoretical concepts and historical treatments can be 
covered in books and lectures, we cannot recreate the natural environment at the scales 
necessary to appreciate the complexity of most geologic phenomena.  On one hand, Hawaii 
offers excellent exposure of volcanic features, coral reefs, coastal processes, and island 
hydrogeology.  Yet on the other hand, most of the traditional rock types and geologic 
structures discussed in our curriculum have no local equivalents given the youthfulness and 
geologic/tectonic setting of our volcanic island chain.  This discrepancy necessitates field 
trips to the mainland which imposes considerable logistic and budget restrictions on what we 
can offer.  Our undergraduate capstone course in field methods (GG 305) combines local 
exposure with a weeklong California field experience that typically adds a cost of over $1000 
per student.  We are fortunate that some of our alumni remain very supportive of our field 
trip programs and contribute financially to help the department support as many field trips as 
it can.  However, even a trip to a neighbor island, in particular for access to active eruptions 
on the Big Island, requires around $200 in airfare alone.  Hence, these fiscal realities limit 
the number of field trips we can reasonably require of our majors and it may be one of 
several obstacles to future enrollment growth.  The department will continue to explore new 
funding sources for our field trip component and will build a closer bond with our alumni to 
explore if additional financial support could be generated from this group. 
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Summary 

In summary, the Department of Earth Sciences is looking forward to our next few years with 
hopes of improvement along several lines of attack. Chair Wessel has outlined several 
priorities for the department, some of which start on a foundation built by former Chair 
Rubin: 

1. Increase our online presence in the introductory classes and move into our lower 
division courses; the latter may enable community college students to prepare for a 
transfer to UHM and enroll in our degree programs. 

2. With new program names, hold a two-day faculty retreat to work on many aspects of 
our undergraduate and graduate programs, such as relevance of course work, 
synergies between courses, modernizing methods of delivery, revitalizing the user of 
data science, and create an assessment system that actually works. 

3. Double our undergraduate enrollment by enabling the community college pathway, 
target incoming science students to UH Mānoa via marketing and outreach, and 
produce and launch a 30-second video commercial to be played on Oahu movie 
theaters. 

4. Update our teaching spaces with modern furniture, layout and technology. 
5. Double our “grantmanship” by organizing ad hoc group meetings to tackle larger and 

more interdisciplinary agency solicitations. 
6. Improve faculty collegiality by adding social events for the department and work with 

the other SOEST academic Chairs to increase mingling of faculty across SOEST in 
social settings. 

7. Improve alumni relations by instituting an annual Alumni Day and encourage alumni 
to be more engaged in the department, coupled with more efforts directed towards 
securing a wider donor base. 

Much of what is needed to accomplish these goals are within ourselves, some may depend 
on circumstance and luck, while others are limited by our sparse resources.  For instance, 
more TA positions and Fellowships would mean more student research and opportunities for 
spinning up more research proposals, and things cost money.  Improved collegiality can 
lead to more opportunities for collaborations.  The Chair serves a vital role in directing many 
of these activities.  However, having a rotating academic Chair also tasked with maintaining 
his or her research and teaching portfolios limits how many balls any given chair can juggle 
successfully.  Perhaps the current external review can provide new input to this ongoing 
discussion. 

2. What is your assessment of how the department fits within the School/College? 
What is your assessment of interdisciplinary collaboration and communication 
across the departments?  

The Department of Earth Sciences is a natural fit within SOEST, deriving as it does in part 
from the original geology department going back to the 1930s and in part from the influx in 
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Earth Science research support following Statehood in 1959, the subsequent creation of 
Hawaii Institute of Geophysics and the hiring of more research faculty.  SOEST and its 
departments and institutes cover all of what we call the Geosciences, and much more.  In 
particular, there are close collaborations between EARTH and both HIGP and Department 
of Oceanography (OCN), with room for further growth.  Many EARTH faculty members serve 
as graduate faculty in OCE and vice versa, allowing our students to receive critical 
mentorship despite the partitioning of faculty in different units.  Also, many EARTH faculty 
members have research collaborations with faculty in OCE and the Center of Marine 
Microbial Oceanography: Research and Education (C-MORE).  In particular, most faculty in 
HIGP are on our cooperating graduate faculty and their students have their degree 
programs administered through our department. The degree of collaboration and synergy 
among units in SOEST is good but here the sky truly is the limit.  Recently, the four 
academic Chairs in SOEST have started to meet regularly (once a month) to work on 
barriers to collaboration and building on synergies between our faculties. 

Collaborative endeavors extend beyond SOEST as well: Faculty maintain active 
collaborations with the faculty in Astronomy, Chemistry, Geography, Physics, Engineering, 
Water Resources and Urban and Regional Planning.  There is also collaboration with faculty 
at UH-Hilo as well. 

3. Please identify individuals or groups that you recommend the visiting team meet 
during the campus visit.  

Bruce Houghton’s group – Volcanic Hazards, collaborations with social scientists and others 
across campus 
Craig Glenn/Henrietta Dulai/Aly El-Kadi – collaborations across campus and with UH Hilo 
Garrett Ito, Rob Dunn and Bridget Smith-Konter - New developments in Geophysics 
Paul Wessel and Ken Rubin - Chair and former Chair of Earth Sciences 

4. Please identify facilities that the team should tour during the visit. 

POST 621 – SOEST electron microprobe and XRF (Eric Hellebrand) 
POST 604/630 – SOEST Isotope Laboratory (Ken Rubin) 
POST 724/725/726 - SOEST Stable Isotope Biogeochemistry Laboratories (Brian Popp) 
POST 732 - High-temperature experimental petrology (Julia Hammer) 
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Appendix – Funding Profile, Department of Earth Sciences 
Year 2013 2014 2015 2016 2017 2018 

G Funds 2,295,517 2,409,075 2,601,304 2,864,813 3,054,646 3,256,704 

S Funds 911,621 1,108,594 813,325 523,253 366,648 96,879 

R Funds 368,203 503,822 674,036 692,045 577,160 431,086 

Extramural 3,081,862 2,785,379 1,833,840 3,122,001 2,891,391 2,566,204 

Total 6,657,203 6,806,870 5,922,505 7,202,112 6,889,845 6,350,873 
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 Appendix – Earth Sciences, BS Pathway  
 

University of Hawai‘i at Mānoa 
School of Ocean and Earth Science and 
Technology Program Sheet 2018-2019 

Bachelor of Science (BS) in Earth 
Sciences 

Admissions: Open    Process: Declaration 
Min. Total Credits: 120 (77 in core & major + 

23 in electives) 

 
 
 
 
 
 
 
 
 
 

UHM General Education Core Requirements 
 
 Foundations 
q FW  ENG 100, 100A, 190, ESL 100, or AMST 111 
q FQ* MATH 241 
q FG (A / B / C) 
q FG (A / B / C) 
*Note: This requirement changed in Fall 2018. If you entered the UH 
System prior to that, please see your college/school advisor. 
Diversification 
q DA / DH / DL 
q DA / DH / DL 
q DB  BIOL 171,  ZOOL 101, or MICR 130 
q DP  GG 101 
q DY  GG 101L 
q DS 
q DS 
* See degree, college and major requirements for courses that 
can also fulfill these. 
UHM Graduation Requirements 
 
Focus 
q H 
q E (300+) 
q O (300+) 
 
q W 
q W 
q W 
q W (300+) 
q W (300+) 
 
Hawaiian / Second Language 
The Hawaiian or Second Language requirement is not 
required for students admitted to the School of Ocean and 
Earth Science and Technology. 
 
Credit Minimums 
• 120 total applicable 
• 30 in residence at UHM 
• 45 upper division (300+ level) credits 
Grade Point Average 
• 2.0 cumulative or higher (Note: Other GPAs may be 

required) 
• Good academic standing 

 

Degree Requirements 
 
Bachelor of Science Requirements 
q MATH 241*FQ 
q MATH 242 
q CHEM 161*DP / q 161L*DY 
q CHEM 162*DP / q 162L*DY 
q PHYS 170*DP / q 170L*DY 
q PHYS 272*DP / q 272L*DY 
 
College Requirements 
 
Exit Requirements 
• Submit the Graduation Worksheet to the SOEST Student 

Academic Services Office at least two semesters preceding 
the award of the degree. 

• Exit interview by SOEST Student Academic Services 
Office. 
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Major Requirements for BS in Geology and Geophysics 
 
Admission: Open 
Application: NA 
Min. major credits: 48 (77-78 with related requirements) 
Min. C grade (not C-) in all courses 
 
Requirements 
Geology and Geophysics Related Requirements (29-30 credits) 
 q BIOL 171*DB/BIOL 171L*DY, ZOOL 101*DB, or MICR 130*DB 
 q CHEM 161*DP / q 161L*DY 
 q CHEM 162*DP / q 162L*DY 
 q PHYS 170*DP / q 170L*DY 
 q PHYS 272*DP / q 272L*DY 
 q MATH 241*FQ 
 q MATH 242 
             q OEST 100 
 
Geology and Geophysics Core Courses (37 credits) 
 q GG 170*DP/DY, GG 101*DP/101L*DY, or  GG 103*DP/101L*DY 
 q GG 200 
 q GG 250 
 q GG 301 
 q GG 302 
 q GG 303 
 q GG 304 or 450 
 q GG 305 
 q GG 309 
 q GG 325 
 q GG 410 
 
Geology and Geophysics Upper Division Science Electives (11 credits) 
 q ____________ 
 q ____________ 
 q ____________ 
 q ____________ 
List of approved upper division science electives: GG 300, 304, 312, 325, 395, 399, 402, 406, 407, 413, 
420, 421, 423, 425, 444, 450, 451, 454, 455, 460, 461, 466, 499 
 

Notes 
School of Ocean and Earth Science and Technology: Student Academic Services, HIG 135; (808) 956-8763; 
www.soest.hawaii.edu 
Department of Geology and 
Geophysics: 

POST 701; (808) 956-7640; ggdept@soest.hawaii.edu; 
www.soest.hawaii.edu/asp/GG/index.asp 
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Appendix – Environmental Earth Science, BA Pathway  
 

University of Hawai‘i at Mānoa 
School of Ocean and Earth Science and 
Technology Program Sheet 2019-2020 

Bachelor of Arts (BA) in 
Environmental Earth Science 

Admissions: Open    Process: Declaration 
Min. Total Credits: 120 (86 in core & major + 

34 in electives) 

 
 
 
  

Degree Requirements 
 
Bachelor of Arts: Math and Science Requirements 
q MATH 241*FQ or MATH 215*FQ 
q CHEM 161*DP / q 161L*DY 
q CHEM 162*DP / q 162L*DY 
q PHYS 151*DP / q 151L*DY 
q PHYS 152*DP / q 152L*DY 
 
College Requirements 
 
Exit Requirements 
• Submit the Graduation Worksheet to the SOEST Student 

Academic Services Office at least two semesters preceding 
the award of the degree. 

• Exit interview by SOEST Student Academic Services 
Office. 

 

UHM General Education Core Requirements 
 
 Foundations 
q FW  ENG 100, 100A, 190, ESL 100, or AMST 111 
q FQ* MATH 241 or 215 
q FG (A / B / C) 
q FG (A / B / C) 
*Note: This requirement changed in Fall 2018. If you entered the UH 
System prior to that, please see your college/school advisor. 
Diversification 
q DA / DH / DL 
q DA / DH / DL 
q DB  BIOL 171,  ZOOL 101, MICR 130, or OEST 103 
q DP  GG/ERTH 101 
q DY  GG/ERTH 101L 
q DS 
q DS 
* See degree, college and major requirements for courses that 
can also fulfill these. 
UHM Graduation Requirements 
 
Focus 
q H 
q E (300+) 
q O (300+) 
 
q W 
q W 
q W 
q W (300+) 
q W (300+) 
 
Hawaiian / Second Language 
The Hawaiian or Second Language requirement is not 
required for students admitted to the School of Ocean and 
Earth Science and Technology. 
 
Credit Minimums 
• 120 total applicable 
• 30 in residence at UHM 
• 45 upper division (300+ level) credits 
Grade Point Average 
• 2.0 cumulative or higher (Note: Other GPAs may be 

required) 
• Good academic standing 
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Major Requirements for BA in Envcironmental Earth Science 
Admission: Open 
Application: NA 
Min. major credits: 63 
Min. C grade (not C-) in all courses 
 
Requirements 
Environmental Earth Science Required Support Course (24 credits) 
 q BIOL 171*DB, ZOOL 101*DB, MICR 130*DB, or OEST 103 
 q CHEM 161*DP / q 161L*DY 
 q CHEM 162*DP / q 162L*DY 
 q PHYS 151*DP / q 151L*DY 
 q PHYS 152*DP / q 152L*DY 
 q MATH 241*FQ or MATH 215*FQ 
             q OEST 100 
 
Environmental Earth Science Core Courses (27 credits) 

q GG/ERTH 170*DP/DY, GG/ERTH 101*DP/101L*DY, or  GG/ERTH 102*FQ/101L, or GG/ERTH 
103*DP/101L*DY, or GG/ERTH 104/101L, or GG/ERTH 106/101L, or GG/ERTH 130/101L 

 q GG/ERTH 200 
 q GG/ERTH 305 
 q GG/ERTH 309 
             q GG/ERTH 325 
 q GG/ERTH 410 
             q GG/ERTH 455 
             q GG/ERTH 461 
 
Environmental Earth Science Science Electives (15 credits) 
 q ____________          q ____________            
 q ____________          q ____________ 
List of approved upper division science electives: GG/ERTH 250, 300, 301, 302, 303, 304, 312, 325, 
395, 399, 402, 406, 407, 413, 420, 423, 425, 444, 450, 451, 454, 466, 499; NREM 477; OCN 320; 
TPSS 304. Consult with an undergraduate advisor for details. 
 

Notes 
School of Ocean and Earth Science and Technology: Student Academic Services, HIG 135; (808) 956-8763; 
www.soest.hawaii.edu 
Department of Earth Sciences: POST 701; (808) 956-7640; earth-dept@soest.hawaii.edu; 

www.soest.hawaii.edu/asp/GG/index.asp 
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Appendix – Earth Science Education, BA Pathway  
 

University of Hawai‘i at Mānoa 
School of Ocean and Earth Science and 
Technology Program Sheet 2019-2020 

Bachelor of Arts (BA) in 
Environmental Earth Science 

Track: Earth Science Education 
Admissions: Open    Process: Declaration 

Min. Total Credits: 120 (86 in core & 
major + 34 in electives) 

 
 
 
 
 
 
 
 
 
 

UHM General Education Core Requirements 
 
 Foundations 
q FW  ENG 100, 100A, 190, ESL 100, or AMST 111 
q FQ* MATH 241 or 215 
q FG (A / B / C) 
q FG (A / B / C) 
*Note: This requirement changed in Fall 2018. If you entered the UH 
System prior to that, please see your college/school advisor. 
Diversification 
q DA / DH / DL 
q DA / DH / DL 
q DB  BIOL 171 
q DP  GG/ERTH 101 
q DY  GG/ERTH 101L 
q DS 
q DS 
* See degree, college and major requirements for courses that 
can also fulfill these. 
UHM Graduation Requirements 
 
Focus 
q H 
q E (300+) 
q O (300+) 
 
q W 
q W 
q W 
q W (300+) 
q W (300+) 
 
Hawaiian / Second Language 
The Hawaiian or Second Language requirement is not 
required for students admitted to the School of Ocean and 
Earth Science and Technology. 
 
Credit Minimums 
• 120 total applicable 
• 30 in residence at UHM 
• 45 upper division (300+ level) credits 
Grade Point Average 
• 2.0 cumulative or higher (Note: Other GPAs may be 

required) 
• Good academic standing 

 

Degree Requirements 
 
Bachelor of Arts: Math and Science Requirements 
q MATH 241*FQ or MATH 215*FQ 
q BIOL 171*DB / q 171L*DY 
q CHEM 161*DP / q 161L*DY 
q CHEM 162*DP / q 162L*DY 
q PHYS 151*DP / q 151L*DY 
q PHYS 152*DP / q 152L*DY 
 
College Requirements 
 
Exit Requirements 
• Submit the Graduation Worksheet to the SOEST Student 

Academic Services Office at least two semesters preceding 
the award of the degree. 

• Exit interview by SOEST Student Academic Services 
Office. 
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Major Requirements for BA in Environmental Earth Science 
Specialization: Earth Science Education 
Admission: Open 
Application: NA 
Min. major credits: 69 
Min. C grade (not C-) in all courses 
 
Requirements 
Environmental Earth Science Required Support Course (42 credits) 
             q ATMO 101/ q ATMO 101L 
             q ATMO 200 
 q BIOL 171*DB/ q 171L*DY 
 q CHEM 161*DP / q 161L*DY 
 q CHEM 162*DP / q 162L*DY 
 q PHYS 151*DP / q 151L*DY 
 q PHYS 152*DP / q 152L*DY 
 q MATH 241*FQ or MATH 215*FQ 
             q OCN 201/ q 201L 
             q OCN 310 
             q OEST 100 
             q ITE 401 
 
Environmental Earth Science Core Courses (22 credits) 

q GG/ERTH 170*DP/DY, GG/ERTH 101*DP/101L*DY, or  GG/ERTH 102*FQ,101L, or GG/ERTH 
103*DP/101L*DY, or GG/ERTH 104/101L, or GG/ERTH 106/101L, or GG/ERTH 130/101L 

             q GG/ERTH 105 or ASTR 110 
 q GG/ERTH 200 
 q GG/ERTH 300 
 q GG/ERTH 305 
             q GG/ERTH 406 
 q GG/ERTH 410 
 
Geology Upper Division Science Electives (5 credits) 
 q ____________ 
 q ____________ 
List of approved upper division science electives: GG/ERTH 300, 304, 312, 325, 395, 399, 402, 406, 
407, 413, 420, 421, 423, 425, 444, 450, 451, 455, 460, 466, 499; BOT 450; GEOG 388, 405; NREM 
477; OCN 320, 457; TPSS 304 
 

Notes 
School of Ocean and Earth Science and Technology: Student Academic Services, HIG 135; (808) 956-8763; 
www.soest.hawaii.edu 
Department of Earth Sciences: POST 701; (808) 956-7640; earth-dept@soest.hawaii.edu; 

www.soest.hawaii.edu/asp/GG/index.asp 
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Appendix – Student Data in Earth Sciences (Geology and Geophysics) 
Student Semester Hours 
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Appendix – Student Data in Earth Sciences, Enrollment 
Note - There are 2 sources for student data: SAS = SOEST data; MIRO = UH data 
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Appendix – Student Data in Earth Sciences, Enrollment (cont.) 
Note - There are 2 sources for student data: SAS = SOEST data; MIRO = UH data 
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Appendix – Student Data in Earth Sciences, Graduation  
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Appendix – Quantitative Indicators in Earth Sciences 
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Appendix – Extramural Awards in Earth Sciences 
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Appendix – Publications in Earth Sciences 
Henrietta	Dulai			
 *postdoctoral advisee student advisee 
1. McKenziex, T. and H. Dulai, 2017. Fukushima-derived radiocesium fallout in Hawaiian soils.Journal 

of Environmental Radioactivity. 180, 106-113. 
2. Richardsonx, C., H. Dulai. B. N. Popp, K. Ruttenberg, J. K. Fackrell, 2017. Submarine groundwater 

discharge drives biogeochemistry in two Hawaiian reefs. Limnology and Oceanography, 62(S1), S348-
S363. 

3. Bruno, B. C., J. Engels, G. Apuzen-Ito, J. Gillis-Davis, H. Dulai, G. Carter, C. Fletcher, D.Bottjer-
Wilson, 2017. Two-stage exams a powerful tool for reducing the achievement gap inundergraduate 
oceanography and geology classes, Oceanography, 30(2), 198-208. 

4. Shuler, C. A. El-Kadi, H. Dulai, C. Glenn, J. Fackrell, 2017. Source partitioning of anthropogenic 
groundwater nitrogen in a mixed-use landscape, Tutuila, American Samoa. Hydrogeology Journal, 
25(8), 2419-2434. 

5. Leta*, O.T., A, I. El-Kadi, H, Dulai, 2017. Implications of climate change on water budgets and 
reservoir water harvesting of Nuuanu area watersheds, Oahu, Hawaii. Journal of Water Resources 
Planning and Management, 143(11). 

6. Azouzx, H. and H. Dulai, 2017. In the wake of Fukushima: Radiocesium inventories in selected North 
Pacific fish. Pacific Science. 71(2), 107-115. 

7. Richardsonx, C.M, H. Dulai, R.B. Whittier, 2017. Sources and spatial variability of groundwater-
delivered nutrients in Maunalua Bay, Oahu, Hawai’i. Journal of Hydrology: Regional Studies 11: 178-
193. http://dx.doi.org/10.1016/j.ejrh.2015.11.006 

8. Bishop, J.M, C.R. Glenn, D.W. Amato, H. Dulai, 2017. Effect of land use and groundwater flow path 
on submarine groundwater discharge nutrient flux. Journal of Hydrology: Regional Studies. 
doi:10.1016/j.ejrh.2015.10.008 

9. Amato, D.W., J. M.Bishop, C.R.Glenn, H. Dulai, C. Smith, 2016. Impact of Submarine Groundwater 
Discharge on Marine Water Quality and Reef Biota of Maui. PLOS ONE, 11(11): e0165825. 
https://doi.org/10.1371/journal.pone.0165825 

10. Fackrell, J.K., Glenn, C.R., Popp, B.N., Whittier, R.W., and Dulai, H., 2016. Wastewater injection, 
biogeochemical reactions, and resultant groundwater N flux to coastal waters: Kāʻanapali, Maui, 
Hawaiʻi. Marine Pollution Bulletin 110, 281-292. 

11. Leta*, O. T., A. El-Kadi, H. Dulai, K. Ghazal, 2016. Assessment of climate change impacts on water 
balance components of Heeia watershed in Hawaii. Journal of Hydrology: Regional Studies 8, 182-
197. 

12. Phillips, E.H, K.W.W. Sims, D.R.Sherrod, V.J.M. Salters, J. Blusztajn, H. Dulai, 2016. Isotopic 
constraints on the genesis and evolution of basanitic lavas at Haleakala, Island of Maui, Hawaii. 
Geochimica et Cosmochimica Acta, 195, 201-225. 

13. Fröllje, H., K. Pahnke, B. Schnetger, H.-J. Brumsack, H. Dulai, J. N. Fitzsimmons, 2016. Hawaiian 
imprint on dissolved Nd and Ra isotopes and rare earth elements in the central North Pacific: local 
survey and seasonal variability. Geochimica et Cosmochimica Acta, 189, 110-131. 

14. Dulai, H., A. Klevenx, K. Ruttenberg, R. Briggs, F.I. Thomas, 2016. Evaluation of Submarine 
Groundwater Discharge as Coastal Nutrient Source and Its Role in Coastal Groundwater Quality and 
Quantity. A. Fares (ed.), Emerging Issues in Groundwater Resources, Advances in Water Security, 
DOI 10.1007/978-3-319-32008-3_8 

15. Dulai, H., J. Kamenik*, C.A.Watersx, J. Kennedy, J.Babinec, J.Jolly, M.Williamson, 2016. 
Autonomous long-term gamma-spectrometric monitoring of submarine groundwater discharge trends 
in Hawaii. Journal of Radioanalytical and Nuclear Chemistry. 307: 1865-1870. DOI 10.1007/s10967-
015-4580-9 
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16. Swarzenski, P.W, H. Dulai, K.D. Kroeger, C.G. Smith, N. Dimova, C.D. Storlazzi, N.G. Prouty, S.B. 
Gingerich, C.R. Glenn, 2016. Observations of nearshore groundwater discharge: Kahekili Beach Park 
submarine springs, Maui, Hawaii. Journal of Hydrology: Regional Studies. 11:147-165. 
https://doi.org/10.1016/j.ejrh.2015.12.056 

17. Nelson, C. N., M. J. Donahue, H. Dulaiova, S. J. Goldberg, F. F. La Valle, K. Lubarsky, J. Miyano, 
C.M. Richardsonx, N. J. Silbiger and F. I.M. Thomas, 2015. Fluorescent dissolved organic matter as a 
multivariate biogeochemical tracer of submarine groundwater discharge in coral reef ecosystems. 
Marine Chemistry. 177, 2 (20), 232-243. 

18. Ganguli, P., P.W. Swarzenski, H. Dulaiova, C.R. Glenn, A.R. Flegal, 2014. Mercury dynamics in a 
coastal aquifer: Maunalua Bay, Oahu, Hawaii. Estuarine, Coastal and Shelf Science, 140, 52-65. 

19. Dudley, B.D., R.A. MacKenzie , T.S. Sakihara, H. Dulaiova, C.A. Watersx, R.F. Hughes and R. 
Ostertag, 2014. Influences of native and non-native vegetation and invasive fish on water chemistry of 
Hawaiian anchialine ponds. Pacific Science, 68(4). 

20. Kamenik*, J., H. Dulaiova, K. O. Buesseler, S. M. Pike, and K. Stastnax, 2013. Cesium-134 and 137 
activities in the central North Pacific Ocean after the Fukushima Dai-ichi nuclear power plant accident, 
Biogeosciences, 10, 6045-6042. 

21. Swarzenski, P., H. Dulaiova, M. L. Dailer, C. R. Glenn, C. G. Smith, C.D. Storlazzi, 2013. A 
Geochemical and Geophysical Assessment of Coastal Groundwater Discharge at select sites in Maui 
and O‘ahu, Hawai‘i, In: Groundwater in the Coastal Zones of Asia Pacific, Ed: C. Wetzelhuetter, 
Coastal Research Library, Vol. 7, 339. 

22. Simms, K. W. W., Pichat, M. K. Reagan, P. R. Kyle, H. Dulaiova, N. Dunbar, J. Prytulak, G. Sawyer, 
G. Layne, J. Blichert-Toft, P.J.Gauthier, M.A. Charrette , T. R. Elliott, 2013. On the timescales of 
magma genesis, melt evolution, crystal growth rates and magma degassing in the Erebus volcano 
magmatic system using the 238U-, 235U- and 232Th-decay series, Journal of Petrology, 54(2), 235-
271. 

23. Dulaiova, H., K. W. W. Simms, J. Prytulak, M. A. Charette, 2013. New method for actinium 
separation in geological samples. Journal of Radioanalytical and Nuclear Chemistry, 296(1), 279-283. 

24. Kamenik*, J., H. Dulaiova, F. Sebesta, and K. Stastnax, 2013. Fast concentration of dissolved forms of 
cesium radioisotopes from large seawater samples, Journal of Radioanalytical and Nuclear Chemistry, 
296(2), 841-846. 

25. Pike, S. M., K.O. Buesseler, C.F. Breier, H. Dulaiova, K. Stastnax, F. Sebesta, 2013. Extraction of 
cesium in seawater off Japan using AMP-PAN resin and quantification via gamma spectroscopy and 
inductively coupled mass spectrometry, Journal of Radioanalytical and Nuclear Chemistry, 296(1), 
369-374. 

26. Charette, M. A., H. Dulaiova, M.E. Gonneea, P.B. Henderson, W.S. Moore, J.C. Scholten, M.K. Pham, 
2012. GEOTRACES radium isotopes interlaboratory comparison experiment, Limnol. Oceanogr.: 
Methods 10, 451-463. 

27. Dimova, N. T., P.W. Swarzenski, H. Dulaiova, C. R. Glenn, 2012. Utilizing multichannel electrical 
resistivity methods to examine the dynamics of the fresh water–seawater interface in two Hawaiian 
groundwater systems, Journal of Geophysical Research 117 (C2), C02012. 

 
R.A.	Dunn	
1. Dunn, RA, R Arai, DE Eason, JP Canales, RA Sohn, Three-dimensional seismic structure of the Mid-

Atlantic Ridge: an investigation of tectonic, magmatic, and hydrothermal processes in the Rainbow 
area, J. Geophys. Res., doi: 10.1002/2017JB015051, 2017. (soest no. 10284) 

2. Canales, JP, RA Dunn, R Arai, RA Sohn, Seismic imaging of magma sills beneath an ultramafic-
hosted hydrothermal system, Geology, doi:10.1130/G38795.1, 2017. (soest no. 9904) 

3. Eason, DE, RA Dunn, JP Canales, RA Sohn, Segment-scale variations in seafloor volcanic and 
tectonic processes from multibeam sonar imaging, Mid-Atlantic Ridge Rainbow region (35˚45’-
36˚35’N), Geochem., Geophys., Geosys., 17, doi:10.1002/2016GC006433, 2016. (soest no. 9693) 
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4. Dunn, RA, Ocean acoustic reverberation tomography, J. Acoust. Soc. Am., 138 (6), 3458-3469, 2015. 
(soest no. 9547) 

5. Paulatto, M, JP Canales, RA Dunn, RA Sohn, Heterogeneous and asymmetric crustal accretion: new 
constraints from multi-beam bathymetry and potential field data from the Rainbow area of the Mid-
Atlantic Ridge (35°50’N - 36°35’N), Geochem. Geophys.Geosyst., 16, doi:10.1002/2015GC005743, 
2015. (soest no. 9964) 
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