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Preface to Geology  Report on  Response to Program Review Standards 
 
 This report describes the Geology Program as it is today, which differs from the recent past.   Prior to 
1999, the Geology program struggled on several counts: the number of majors was low, graduating 1-2 
students per year, faculty turnover was high, scholarly productivity was low, and the curriculum had not 
been significantly updated in years.  A thorough overhaul of the curriculum, a fresh vision, strategic 
planning, and key times of support of administration at multiple levels, has led to a revitalized and, we 
think, stronger program.  Today there are six core geology faculty and three additional geologists with 
appointments in the program.  All of the geology faculty are committed to a teacher-scholar model as a 
vehicle to provide special opportunities to a wide cross section of the student body, both inside and 
outside of normal coursework.   
 With this external review, we are anxious for constructive feedback on topics fundamental to any 
program review overall, such as, Are we serving our students and mission as best we can?  Are our degree 
options and curriculum appropriate?  Are we wisely using our faculty, equipment, facilities, and regional 
resources effectively?  In addition, to help focus the review, a summary of strengths, weakness, and 
concerns from our report is below. 
 
Strengths 
• Teacher-scholar model and high level of engagement it affords students. 
• High grant and publication productivity of faculty, most involving students. 
• Steady growth in number of majors and upper-level course enrollments. 
• Aligned with University mission, serve a wide range of students, and serve the region. 
• Tremendous facilities with (effectively) new instructional labs, research spaces, and equipment. 
• Excellent location for field studies and instruction, on and off campus. 
• Vast majority of alumni successful in achieving post-WCU goals. 

 
Weaknesses 
• Need additional growth in number of majors. 
• Need growth in types of students likely to succeed in program and benefit from our learning 

opportunities (need improved recruitment strategies). 
• Annual program assessment does not effectively evaluate experiential learning and incorporate 

feedback from alumni. 
• Department annual budget is low; it can not adequately support course-related travel, instructional 

equipment/software, and faculty professional development opportunities. 
• Institutional support offices (e.g. grants, purchasing, institutional records) are commonly weak in 

facilitating our mission and as a source of reliable institutional data. 
• Need a department technician.  The lack of a technician is increasingly preventing us from best 

serving students.  Our department, with two degree-granting programs, has 15 faculty, nearly 100 
majors, teaches 100’s of students, has over a dozen labs, and lots of equipment with no technician. 
 

Concerns/Questions 
• Our high-engagement approach to educating students, rich with research opportunities for students 

and faculty, is time-intensive and oft appears in conflict with administration calls for more numbers.  
Will the University, in a concrete manner, acknowledge the added value in targets for student credit 
hour production, teaching loads, and evaluation of faculty? 

• Western North Carolina is a high growth region with increasing desire for our expertise in science 
and science education.  How can we better serve the region? 

i 



Institution Setting of University and Department:  Western Carolina University (WCU) enrolls about 
9000 students, is a Regional Comprehensive University, and a member of the University of North 
Carolina System. The Department of Geosciences and Natural Resources is housed within the 
College of Arts and Sciences and offers a B.S. in Geology (supported by nine faculty), a B.S. in 
Natural Resources (supported by five faculty), and a Minor in Geography (supported by one faculty).  
The Geology Program also offers a B.S.Ed. in Secondary Science with a concentration in Earth 
Sciences in collaboration with the College of Education and Applied Professions. 
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Standard 1.  The purpose of the program reflects and supports the mission and strategic vision of 

Western Carolina University and the mission of its College. 

 
 The Geology program’s priorities are highly central to the mission of the University and the College 

of Arts and Sciences (Appendices 1.1 and 1.2).  Teaching and learning constitute the central mission of 

the University and the program. The Geology faculty accomplish this through course offerings that serve 

undergraduate majors, liberal studies students, and majors in associated disciplines, as well as through 

field and laboratory experiences inside and outside the course structure.  Geology students leave WCU 

with a unique interdisciplinary perspective that allows them to become leaders in 

geological/environmental issues in their communities.  They receive an education that sets them on a 

course to become competent professional geologists, environmental scientists, or academicians.  Students 

are introduced to field and laboratory projects and are highly engaged in undergraduate research.  Our 

efforts in these research activities place us firmly in line with the University’s Quality Enhancement Plan 

or QEP:  “The overarching learning goal of the QEP is one where students will synthesize knowledge and 

skills from their academic and co-curricular experiences to become intentional participants in their own 

learning” (www.wcu.edu/sacs/QEP/QEP-2-7-07-revised.pdf).  

 Geology has a critical role in any University’s Liberal Studies program.  It is crucial to our survival as 

a species that we produce citizens with an awareness of their physical environment and their role in that 

environment, and that we train geologists who will serve as educators, consultants, government workers, 

and leaders in making critical decisions with regard to that environment.  Students in our introductory 

classes regularly comment that the class has awakened them to the surrounding world and their role in 

that world.  In addition, many of our students are middle grade and secondary science education majors.  

These future teachers will be on the front line of educating our children, and it is essential that they have a 

good grounding in earth sciences and an understanding of the physical world.   

 Geology courses support large and diverse groups of students and programs at Western.  Geology 

courses are offered (from freshman to senior levels) that service the needs of students in five 

undergraduate schools and colleges: Arts and Sciences, Education and Allied Professions, Health and 

Human Sciences, the Honors College, and the Kimmel School of Construction Management and 

Technology.  Required courses are offered for Natural Resource Conservation and Management (NRCM), 

Teacher Education, Chemistry, Construction Management, Environmental Health, and Environmental 

Science.  Graduate and undergraduate majors in Biology, Chemistry, and other disciplines are enrolling in 

our courses to provide breadth in their education.  Additionally, various courses have been developed for 

the University Liberal Studies Program, including freshman seminar courses, Geology140: Investigations 

in Environmental Geology, and Geology 150: Methods in Geology.  Faculty offer numerous sections of 
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Geology 140 and 150, and classes fill quickly and, combined, have a high enrollment.  At the request of 

the Dean of the Honors College, a separate section of Geology 140 is offered each semester for honors 

students.   

 The University’s mission includes “the commitment of the community to service, research, and 

creative activities complements the central mission and extend the benefits of scholarship to society” 

(Appendix 1.1).  To that end, geology faculty provide regional and statewide service to public schools, 

community organizations, private and governmental agencies, and professional geological organizations.  

Examples of regional service range from membership on various water-related planning boards to 

assisting in a wide variety of public school activities to collaborating with state government agencies on 

geologic problems ranging from landslides to groundwater resources to researching the 

hydrogeologic/geochemical setting of native plants important to Cherokee traditions. 

 The primary strength of our program is our faculty who strongly believe in and practice the teacher-

scholar model: they actively pursue research and scholarly activities that benefit students, instruction, and 

service functions; enhance professional development and intellectual vigor; and enrich our understanding 

of the earth.  Critically, the teacher-scholar model is the engine used to create and engage students in a 

wide variety of research opportunities that we view fundamental in our approach to best educate and serve 

students.  This approach, and the quantity and variety of opportunities afforded to students, makes us 

distinct from many other departments at WCU and, perhaps, other similar regional peer institutions. 

Geology faculty are productive scholars generating books, book chapters, professional papers and also are 

very successful in obtaining external funding to support research including student involvement in 

research (See Standard 4 for specifics).  A weakness of our program is our relatively low number of 

majors, which, although it currently has a record high number of majors (>30), has seldom graduated ten 

students per year as expected by the University of North Carolina System. 

 In sum, the Geology Program has strategically chosen a diversified approach to best serve the 

University and its students.  This has been done by a commitment to provide a high-quality education  in 

all of our courses, provide out-of-class engagement opportunities for students via our professional 

scholarship activities; offer courses that serve our majors, the liberal studies program, the honors 

program, requirements for other courses, and a suite of environmental elective courses designed to serve 

all the sciences; to be active, productive scholars in our field; generate significant grant/contract funds to 

support our mission; serve the region; and serve the University. 
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Standard 2.  The program engages in ongoing, systematic planning that is reflective of the 

University’s strategic priorities. 

 

 The program’s last formal strategic vision statement and action plans were developed by a 

Department subcommittee during the 2003-2004 academic year and reviewed by the Dean in June 2005 

(Appendix 2.1). At that time the current mission statement was developed, and six goals outlined: (1) To 

continue use of the teacher-scholar model, based around the concept of engagement of all students in 

faculty research. (2) To expand the breadth and depth of courses offered within the program, particularly 

for the Environmental Hydrology concentration. (3) To grow enrollment in the B.S. in Geology and the 

B.S.Ed. in Science Education, Earth Science concentration. (4) To develop a M.S. degree, either solely or 

in conjunction with other academic programs. (5) To increase involvement with local, regional, and state 

governments and NGOs through more active outreach and service. (6) To establish self assessment tools 

for the program to quantitatively assess retention, teaching effectiveness, and program improvements.   

 Large-scale program goals and planning is typically done once or twice per year.  The process for 

developing and modifying our degree/course requirements is largely on-going through biweekly program 

meetings where issues are discussed and refined.  We have occasionally met at an off-campus location for 

an afternoon in a “retreat-like” setting to discuss specific issues. 

 To date, we have made very good progress with Vision Goals 1, 2, and 5, have made some progress 

with Goal 3, and have had difficulty with Goals 4 (M.S. Program) and 6 (assessment).  While we have 

been successful in achieving some goals, there have been both internal and external complications.  An 

external factor has been the time investment necessary to the planning and the numerous facilities moves 

related to the renovation of the science building (scheduled to reopen fully in January 2008).   Internally, 

there have been numerous faculty searches as our program has grown.  The Geology staff includes nine 

persons with a variety of appointment types (see Standard 4); four faculty are tenured, all with over ten 

years of experience, and five are untenured with one to four years of academic experience. This has 

placed a high mentoring and administrative load on the senior faculty.  On the flip side, the new influx of 

people offers our program new perspectives and areas of expertise as well as more people to share the 

work load necessary to run a quality program.  

 As the junior faculty gain experience in academic life, we expect to have increased efficiency in 

achieving our goals (indeed, this is already occurring).  The goal of developing of an M.S. program, likely 

with a watershed/hydrology focus, is not just part of our existing vision statement; it is a stated 

expectation of our administration.  Goal 6, to improve program assessment, is one that we continue to 

struggle with and realize a need to establish a reliable and rational plan.  Quite simply, we have not made 
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it our top priority and are unsure how to implement an assessment program that includes a large 

component of experiential learning. 

 The College of Arts and Sciences has recently hired a new Dean.  Dean Wendy Ford has asked each 

department to develop a new vision document that identifies our current strength/niche, our five-year 

goals, and the approaches needed to achieve those goals.  This document is due by mid-Spring semester. 

 
 
 
Standard 3.  The program provides and evaluates a high quality curriculum that emphasizes 

student learning as its primary purpose. 

 

 The Geology program curriculum includes standard geology-degree requirements (see Table 1-

requirements & Appendix 3.1-degree check sheets), a senior research capstone requirement (Appendix 

3.2), and a wide variety of elective courses (see Appendix 3.3 for list of all geology courses).  The 

curriculum is designed to meet content, skills, and competencies goals, identified by the Geology faculty, 

that best serve graduates with a degree in geology. These learning goals are divided into lower-level and 

higher-level skills incorporated across our curriculum (Table 2).   

 

 Alignment of curriculum with disciplinary standards:  During the Spring of 2002, WCU’s 

Administration asked departments to justify undergraduate degree programs requiring more than 70 hours 

for graduation.  To this end, the geology faculty compared our program to ten other peer universities with 

geology degrees: seven in the UNC system (Appalachian State University, Elizabeth City State 

University, East Carolina University, North Carolina State University, UNC-Charlotte, UNC-Chapel Hill, 

and UNC-Wilmington) and three close neighbors (University of Tennessee- Knoxville, Clemson, and 

University of Georgia).  Based upon this regional study we concluded that the requirements for the BS in 

Geology Degree at WCU are quite similar (nearly course for course) to those from our sister institutions. 

The material within our courses is listed at about the same level and the same sequence as found in the ten 

regional institutions. Therefore, we believe that our students, upon completion of our program, will be 

competitive with students from other geology programs.  In addition, as a result of that review, the 

number of hours within the major was reduced by eight credit hours to 64. 

 
 Pre- and Co-requisites are established and adhered to as appropriate to the discipline:  Our courses list 

pre- and co-requisites in the University Catalog and in most instances students adhere to them.  The 

faculty make every effort during advisement to ensure that students have the appropriate backgrounds to 

enroll in a course. Several situations occasionally prevent this objective from being met.  First, our upper  

4 



Table 1: Summary of Geology B.S. Degree Requirements for 3 concentrations    
 
The geology major requires 64 hours; 30 hours in core courses and 34 hours in a concentration: 
 
Geology Core, 30 hours 
GEOL 150 Methods in Geology, 4 hours 
GEOL 155 Historical Geology, 4 hours 
GEOL 250 Introduction to the Rock Forming Minerals, 3 hours 
GEOL 305 Soils and Hydrology or GEOL 302 Geomorphology, 4 hours 
GEOL 355 Petrology, 4 hours 
GEOL 371 Structural Geology, 4 hours 
GEOL 422 Sedimentation and Stratigraphy, 4 hours 
Capstone course such as a research project, senior thesis, or senior research seminar, 3 hours 

 
Environmental Hydrology Concentration, 34 hours 
MATH 146 (4 hrs) and select one other from MATH 140 (5hrs), 153 (4 hrs) , 170 (3 hrs) or 270 (hrs) , 7- 9 hours 
CHEM 140 Advanced General Chemistry, 4 hours 
GEOL 465 Environmental Geochemistry or CHEM 330 Aquatic Chemistry or CHEM 461 Environmental 

Chemistry, 3 hours 
PHYS 130 or 230 Introductory or General Physics I, 4 hours 
GEOL 405 Hydrogeology, 4 hours 
Upper-level electives in sciences or math chosen from courses below (in consultation with advisor), 10 -12 hours 

 GEOL 410 Fluvial Geomorphology, 3 hours 
 GEOL 423 Contaminated Rivers: Assessment, Remediation, & Restoration, 3 hours 
 GEOL 455 Wetlands, 3 hours 
 

Solid Earth Concentration, 34 hours 
MATH 146 (4 hrs) and select one other from MATH 140 (5hrs), 153 (4 hrs) , 170 (3 hrs) or 270 (hrs), 7- 9 hours 
CHEM 140 Advanced General Chemistry, 4 hours 
PHYS 130 or 230 Introductory or General Physics I, 4 hours 
CHEM 232 Quantitative Analysis, 3 hours, or Geol 465 Environmental Geochemistry, 3 hours, or PHYS 131 or 

PHYS 231 Intro. or Gen. Physics II, 4 hours 
GEOL 471 Tectonics, 3 hours 
Upper-level electives in sciences or mathematics courses approved by advisor, 10 to 13 hours. 

 
Interdisciplinary Concentration, 34 hours 
MATH 146 (4 hrs) and select one other from MATH 140 (5hrs), 153 (4 hrs) , 170 (3 hrs) or 270 (hrs), 7- 9 hours 
CHEM 139 General Chemistry or  CHEM 140 Advanced General Chemistry, 4 hours 
BIOL 140 Principles of Biology I or PHYS 130 or 230 Introductory or General Physics I, 4 hours 
Upper-level electives in sciences or mathematics courses (in consultation with advisor), 17 - 19 hours. At least 9 
hours must from an approved set of coherent courses outside of geology. 
 
 
 
 
General Electives, 22 hours are required to complete the degree 
 
At least 32 hours of the courses taken at WCU must be at the junior-senior level 
 
Note: For students planning to pursue graduate work, it is recommended that the following courses be included in 
the above curriculum: MATH 153 and 255, PHYS 131 or 231, at least two chemistry courses, and a Geology 
Summer Field course. 
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Table 2: Geology Program Student Learning Goals      
 
 
A. Lower-Level Student Learning Goals 
 
1. Be familiar with Earth’s internal and surface processes and properties (earth materials, mountain 

building processes, tectonics, streams, groundwater, glaciers, landslides, volcanism, seismiscity, 
sedimentation, climate, etc.). 

2. Know the basic concepts of historical geology and understand geologic time. Students should 
comprehend knowledge gained from the rock record, stratigraphic principles, and how relative vs. 
absolute age is determined.  

3. Have knowledge of the history of science and the development of the plate tectonic theory.  
4. Be aware of human interaction with earth processes related to human interdependence and control.  
5, Demonstrate the ability to think creatively and to critically evaluate data and interpretations.  
6. Be able to access and utilize geologic literature.  
7. Demonstrate abilities in oral and written communication and be comfortable with the language of 

geology.  
8. Have the ability to do quantitative and analytical analyses, including the ability to evaluate and 

succinctly communicate data and observations using spreadsheets, graphical and/or spatial analysis 
tools. 

9.  Have the ability to read topographic and geologic maps, and use these maps in the field for location, 
data collection, and compilation.  

10. Be able to use simple and sophisticated field tools in an appropriate manner.  
11. Have the skill to recognize and distinguish between different geologic materials in the field, and to 

describe and evaluate the physical or geometric and temporal relationships between different 
materials.  

12. Be able to create geologic maps and cross sections as part of the process of recording and 
communicating field observations.  

 
 
B. Higher-Level Student Learning Goals 
 
Our higher-level learning goal is for students to be able to USE the knowledge and skills they have 
developed through course requirements and apply them towards understanding complex geologic 
problems. This goal encompasses three intended learning outcomes:   
 
1. Student’s have effective written, oral, and graphic communication skills in general and within 

geology. 
 
2. Student’s are able to carry out geological research, including problem definition, study design, 

analytical procedures, analysis of results, and communication of results. 
 
3. Student’s have broad understanding of geological knowledge and supporting field, laboratory, and 

computer skills. 
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division courses are offered on a two year cycle.  Therefore, students may find themselves out of 

sequence and need the course for graduation.  In those situations faculty work with students to help them 

obtain the background information by providing additional readings if necessary.  Second, WCU students 

register electronically.  Even though we advise students face-to-face they occasionally choose to register 

for classes that were not discussed and the course instructor may not realize the lack of prerequisites until 

after the course has begun.  Third, some students feel they can handle the coursework without 

prerequisites and ignore our concerns. 

 
 The curriculum incorporates the strengths of other disciplines, as appropriate:  We include courses 

within the curriculum that are found in “traditional” programs, but also sought advice from graduate 

schools regarding the criteria they look for in accepting students (e.g., physics, chemistry, calculus, 

statistics, a summer field course, etc.) to assure we require produce individuals who will be competitive 

with peers.  Our BS program has three concentrations: Solid Earth, Environmental Hydrology, and 

Interdisciplinary: each requires 10 to 19 hours of science and math electives.  The Interdisciplinary 

concentration is the most flexible and is commonly used by students seeking a double major.  

 
 Time to degree completion:  Most students who enroll at Western as geology majors complete their 

degree in four years.  However, the majority of geology students enter our program after their freshman 

year, either from within Western or as a transfer.  Even with all other college requirements complete, 

these students usually take 2 ½ years to complete their degrees if they come with no prior math and 

science courses.  As mentioned above our junior/senior level courses are offered every other year and we 

occasionally substitute an elective course for a required one to help students graduate.  

 

 The curriculum prepares students to achieve Western’s mission:   The mission of the Geology 

program meshes neatly with the University’s mission (Appendix 1.1, 1.2).  We strive to impart a sound 

understanding of the forces and processes that shape the planet to our students. In addition, our graduates 

are taught to evaluate and interpret data critically, to think creatively, and to communicate well: all 

necessary tools to produce an educated individual.  Therefore, our geology students will leave Western 

with a unique, interdisciplinary perspective that should allow them to become leaders on geological and 

environmental issues within their communities. Geology majors receive an education that will set them on 

the course to becoming competent professional geologists, environmental scientists, or academicians.  

Upon graduation, our students should be prepared to enter the professional work force or graduate school. 

Typically, about one-half of our course offerings support other departments (e.g. Geol 305 Soils and 

Hydrology for Construction Management majors) and the Liberal Studies program (Geol 104 

Investigations in Environmental Geology). 
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 Syllabi:  It is only recently, prior to last year’s SACS Review, that the University proscribed a 

standard format for course syllabi. Beginning with Fall semester 2007, faculty syllabi are required to 

include expected student learning outcomes (Copies of syllabi are on CD). 

 
 Learning outcomes assessment:   Geology Program assessment procedures are in Appendix 3.4.  

Content goals and skills are incorporated across the geology curriculum and are used, in part, to help 

adjust course content and offerings.  Annual Program Assessment Reports are submitted to the University 

Assessment and Planning Office that meets University expectations (Geology Annual Assessment 

Reports are on CD).  Although our procedures meet University standards, we would like to improve upon 

the existing assessment plan.  We hope for feedback from our reviews on how to improve our assessment 

appropriate for a teacher-scholar model with high levels of student engagement. 

 
 
Standard 4.  The program has sufficient faculty resources to meet its mission and goals. 
 
 The geology faculty are active in both teaching and research as indicated by a review of the CVs 

(Appenidx 4.1).  Faculty members adhere to the teacher-scholar model, as mentioned earlier, which is 

very time consuming.  Faculty productivity in scholarship has been high (Figure 1; Appendices 4.1).  In 

presented at professional meetings.  In the same 5-year period, 27 students coauthored at least one 

abstract (see  Standard 5).  The Geology faculty have also been effective at generating external gran

contracts, commonly accounting for overone-half the external funds received in the College of Arts and 

Sciences. Geology faculty have contributed to nearly 40 grants/contracts generating nearly two million 

dollars (Figure 1; Appendix 4.2).  

the last 5 years over 40 refereed articles, chapters, or books were produced along with 80 abstracts 
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Figure 1.  Summary of Professional Productivity of Geology Faculty.  Grant numbers and 
dollars include only successful (i.e. awarded) grants/contracts.  Papers include peer-reviewed 
articles, chapters, and books.  Abstracts are from conference presentations.
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 Recent faculty additions to the program have been made with two strategic goals in mind:  (1) to 

provide a comprehensive geosciences education and (2) to develop expertise in environmental geology 

(Table 3a).  Cheryl Waters-Tormey, a structural geologist, and Susan Barbour Wood, a 

paleobiologist/sedimentologist join Steve Yurkovich, a mineralogist/petrologist, to offer a range of hard- 

and soft-rock offerings.  Rob Young, who previously taught sedimentology is now Director of the 

Program for the Study of Developed Shorelines (administratively located within the Graduate School).  

On the environmental side, Benjamin Tanner, a low temperature geochemist was hired.  David Kinner, a 

hillslope hydrologist, joins Mark Lord, a hydrogeologist and geomorphologist, and Endowed Professor 

Jerry Miller, a fluvial geomorphologist.  Expanding into the environmental arena is appropriate given the 

ongoing landscape changes occurring in western North Carolina.  Lecturer Blair Tormey, in a fixed–term 

teaching position, primarily handles our introductory courses and brings a background in marine 

sedimentary environments.  The Geology faculty are complemented well by the strengths of other faculty 

in the GNR Department, whose expertise include water resources, GIS, and remote sensing (Table 3b). 

 Reflective of Western’s expertise in watershed-related studies, both in and out of our department, the 

GNR faculty took the lead in establishing an Institute of Watershed Research and Management (newly 

approved in September 2007).  The Institute includes faculty from several departments and two colleges.  

The goal of the Institute is to facilitate research on watershed-related studies, largely in the southern 

Appalachians, to enhance our ability to serve student education and the research needs of the region. Jerry 

Miller is the founding director of the Institute. 

 Faculty members have an equitable distribution of teaching loads in terms of credit hours (Table 4; 

Appendix 4.3).  The current teaching load requirement in the program is nine Student Credit Hours or 12 

contact hours, whichever is less.  Depending on the semester, faculty members may satisfy either 

requirement; lab courses generally push professors towards the 12 contact hour requirement.  As an 

Endowed Professor with an appointment in GNR, Jerry Miller teaches one class per year as does Rob 

Young in his new position (appointment outside of GNR).  Mark Lord, the Department head, also 

receives release time from teaching (Tables 3 & 4). With respect to diversity, our hiring over the last four 

years has been balanced in terms of gender, but, like many geology programs, we have no racial diversity 

and minimal cultural diversity (Appendix 4.4). 

 A concern with the current distribution of teaching loads is that there is no recognized release time to 

supervise student theses and individual research projects. That is, the course gives us the credit hours but 

not additional time to supervise the students enrolled. In effect, these become overload courses.  As more 

emphasis is put on generation of total student credit hours, the amount of time professors will have to 

work with individuals or small groups of students will be limited.   Also, professors do not receive load 

credit (either SCH or release time) for supervising student research projects in which the student is not  
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Table 3: a) Geology Program Faculty and b) Other GNR Department Faculty.  

  

a) Geology Program Faculty 

Faculty 
Period at 
Western Title Teaching Load Specialty 

Barbour Wood, 
Susan 

2007-
Present Assistant Professor Fulla Sedimentology and 

Paleontology 

Kinner, David  2006-
Present Assistant Professor Full  Hillslope hydrology and 

geomorphology 

Lord, Mark  1998-
Present 

Associate Professor; 
Department Head 

½ teaching and ½ 
admin. 

Groundwater and 
geomorphology 

Miller, Jerry  1999-
Present 

Whitmire Endowed 
Professor of Environmental 

Science 

One course per 
year 

(Research) 
Fluvial geomorphology 

Tanner, 
Benjamin  

2005- 
Present Assistant Professor Full  Environmental 

Geochemistry 

Tormey, Blair  2005- 
Present Lecturer Full  Sedimentology  

Waters-Tormey, 
Cheryl 

2004-
Present Assistant Professor Full  Structural Geology 

Young, Robert 1997-
Present 

Professor Geology; Director, 
Program for the Study of 

Developed Shorelines 

One class per yearc 

(Appt. in Graduate 
School) 

Coastal Geology 

Yurkovich, 
Steven 

1971-
Present Professor Full Petrology 

Former WCU Geology Faculty  
Allmendinger, 

Nicholas 
2003-
2006 Visiting Assistant Professor Full Fluvial geomorphology 

Bultman, John 2006 Part-time Instructor 2 courses, Fall ‘06 Structural Geology 

Caldwell,  Erik 2003-
2005 Lecturer Full Hydrology 

Hembree, 
Patricia  

2005-
2007 

Assistant Professor of Science 
Education 

One class in 
geology Science Education 

a full for tenured and tenure track professors is 9 credit hours or 12 contact hours 
b full for lecturers is 12 credit hours, four introductory classes per semester 
c effective this academic year; prior years full time 
 
 
b) Other GNR Department Faculty 

Faculty Title/Appointment Specialty 
Bates, Pete Associate Professor NRCM, Program Director Sustainable Forestry 
Davis, Ron Assistant Professor NRCM Wildlife Habitat, GIS 
DeWald, Laura Assoc. Prof. Environ. Sci. (Prog. Dir.), NRCM, & Biology Forestry Ecology, Genetics 
Kolenbrander, Larry Associate Professor NRCM Water Resources & Policy 
Neff, Jeff Associate Professor Geography Cultural Geography 
Storie, Joni Bugden Assistant Professor NRCM & Geography Remote Sensing 
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Table 4:  Geology Faculty Student Credit Hours (SCH) and Full-Time-Equivalent (FTE) faculty 
generated, 2006-2007 Academic Year; more load data are in Appendices 4.3 and 4.5. 

 

Last Name 
First 
Name 

Fall 
2006 
Total 
SCH 

Fall ‘06 
Total FTE 

generated* 

 Spring 
2007 
Total 
SCH 

Spring 
2007 Total 

FTE 
generated 

2006-07 
Total 
SCH 

2006-07 
Total FTE 
generated 

Bultman John 192 0.47 0 0.00 192 0.47
Hembree Patricia 0 0.00 96 0.24 96 0.24
Kinner David 224 0.55 200 0.49 424 1.04
Lord Mark 64 0.16 106 0.26 170 0.42
Miller Jerry 32 0.08 0 0.00 32 0.08
Tanner Benjamin 246 0.61 224 0.56 470 1.17
Tormey Blair 381 0.94 392 0.96 773 1.90
Waters-Tormey Cheryl 285 0.70 135 0.33 420 1.03
Young Robert 115 0.28 84 0.21 199 0.49
Yurkovich Steven 93 0.23 178 0.44 271 0.67

  Totals 1,632 4.02 1415 3.49 3,047 7.51
*FTE generated is calculated in the UNC system as the number of SCH (course credit x students 
enrollement) divided by the expected SCH per faculty for a Category 3 (e.g. most sciences) degree 
program.  This value is about 400 SCH per faculty. 
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enrolled within a formal course.  While our SCH production has been good (Table 4; Appendix 4.5), we 

are concerned that the push for numbers will hurt the quantity, variety, and quality of out-of-class 

opportunities that is fundamental to our program vision.  Our hope is that the quality-value and 

opportunities afforded to students through our program will decrease the Universities student credit hour 

expectations for our program. 

 The faculty work environment has improved dramatically with the renovation of Stillwell Building.  

Completion of the building will (1) place the entire faculty together in the same area and (2) improve the 

quality and quantity of teaching and research spaces (see Standard 7).  These factors should affect the 

department immeasurably because it will facilitate greater interaction among department members who 

were on different building floors and in different buildings. Additionally, the upgrade to facilities raises 

morale, productivity, and the ability of professors to provide in-class and extra-class activities.  

 Aspects of the program which have improved the work environment include: (1) giving new faculty 

lower course and service loads to focus on teaching and (2) the ability to apply for internal grants for 

research (Graduate School) and instruction (Provost Office).  The relatively small start-up package 

(approximately $16,000) and difficulty processing grant proposals have made it institutionally difficult 

for untenured professors to develop research proposals.  These difficulties are tempered by the ability of 

tenured professors to provide cooperative grant writing opportunities and to facilitate research for 

younger faculty.  In general, the program has a positive environment with people who have the similar 

goals of improving and growing the program.  The challenge is integrating a group of people with 

different experience levels. 

 The performance standards for faculty have evolved and become increasingly coherent with the 

adoption of the Department AFE-TPR standards (See Standard 6).  This process was also improved with 

the adoption of a departmental Annual Faculty Evaluation committee which provides direct feedback to 

all faculty during the spring of each year.   

 

Standard 5.  The program attracts, retains, and graduates high quality students.  

 
 The number and diversity of geology majors has generally been increasing.  Over the past year, we 

have made a consistent, planned effort to recruit students.  Although the number of majors in Geology is 

as high as it’s ever been, we struggle with quality and retention of students as does the University. 

 
 Demographics:  The number of graduates in Geology has increased, but somewhat irregularly, since 

1999 (Figure 2).  The increase coincides with an overhaul of the curriculum, a focus on investigative 

approaches in all courses, a substantive increase in research opportunities for students, and a stable 

geology faculty body (Yurkovich and Lord, 2006).  Three concentrations in geology were developed at 
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that time (solid earth, environmental hydrology, and interdisciplinary), in addition to a commitment to 

strengthen our expertise in environmental geology/hydrology.  Our numbers are too small and variable to 

document annual quantitative trends in diversity; however, over a longer time frame some observations 

can be made.  During the past three years female geology majors averaged about 40 percent of our student 

population as compared to about 30 percent for the prior three year period.  Ethnic diversity among 

geology majors is extremely limited; we currently have four African American majors (two in Geology 

and two in Earth Science education). 

 

Figure 2:  B.S. degrees granted in Geology in the nation and at Western since the 1970s. 

GEOLOGY GRADUATES: Nation & WCU
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 Retention, Recruiting, and Student Quality:  Only a few students enter WCU planning to major in 

geology; therefore, most majors are recruited through our liberal studies courses or word-of-mouth.  Until 

the past year, we have not kept quantitative data on the ‘origin’ of our majors.  Our recruiting energy in 

the early 2000’s was primarily on revitalizing our program.  While we participated in University 

recruiting activities (open houses, modification of our web site, etc.), we did not develop and sustain an 

active recruiting plan.  Last year initiated several practices we hope to continue and build upon.  For 

example, The GNR department initiated a luncheon/seminar for WCU staff members from the Offices of 

Admissions, Advising, and Career Services.  The focus of this luncheon was to educate those individuals 

about our programs.  We also established faculty liaisons with those offices, gave recruiting talks in all 

sections of our liberal studies courses, developed a FACT sheet answering common questions from 

prospective students about the degree, and worked with admissions to contact potential and admitted 

students. It is too soon to know the success of these efforts, but we do know that these campus offices are 

much more aware of our program and have sent students our way. 
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 The academic quality of geology majors, as with WCU, is quite variable.  Some are superbly 

qualified while others are less-prepared for a four-year college.  Academically stronger students complete 

our program at a higher rate than weaker students.  For example, ten geology majors graduated last 

calendar year with an average GPA of 3.2.  The GPA of our current majors is 2.7, with several students 

around 2.0.  We are trying to build stronger bridges to the Honors College to attract students with the set 

of skills that make it more probable they will be able to complete our degree. 

 
 Student Engagement:  Primary goals of our curricular overhaul were to increase investigative 

approaches in all our courses, to require a Capstone research experience for all senior geology majors, and 

to increase opportunities for students at all class levels to engage in out-of-class research experiences.  

For example, Geology 140, Investigations in Environmental Geology (a three hour lecture only course) is 

designed to explore a relatively small number of topics with a significant component in investigative 

exercises.  These exercises range from field-based exploration of the Restoration of Cullowhee Creek, to 

in-class, lab, or computer-based exercises.  Courses for majors include field components, multi-week 

investigative projects, extended field trips, joint course projects, field activities using the Cullowhee 

Creek Environmental Field Station and, now that our resources permit it, geochemical analysis. 

 “Each student, individually or as part of a small team, completes an original research project, under 

the guidance of faculty, that demonstrates to employers and graduate schools the ability to complete a 

major assignment, to work independently, analyze and synthesize information, and to write and speak 

effectively.” (Capstone Handout, Appendix 3.2).  About three-fourths of students fulfill the capstone 

requirement through the Geology 495, the senior research seminar, while the remainder have completed a 

senior thesis.  Capstone topics have varied from mapping ultramafic rocks, to development of a 

monitoring plan for the removal of a local dam, to analysis of an active, creeping landslide in partnership 

with the North Carolina Geological Survey.  In general, the quality of student research/communication 

skills is good and has improved significantly since the implementation of this requirement. 

 In addition, we actively try to create opportunities for students to participate in research: as  

volunteers, as aid assistants via grant monies, or by course credit (Geol 393 Special Problems), or some 

combination.  Student participation in these non-required opportunities is very high.  Over the past 5 

years, nearly 80 percent of our graduates participated in research beyond their Capstone.  All students 

involved in a research project, present their results at end-of-the-semester Geology Undergraduate 

Research Seminar (see Appendix 5.1 for titles).  In the past 5 years, 27 of 34 our the geology graduates 

have coauthored at least one paper/poster at a professional meeting (mainly at GSA; Table 5).   

 
 Pathways of Geology Majors upon Graduation: Overall, WCU’s geology graduates have been very 

successful in achieving their post-graduation goals (Table 5).   Two-thirds of graduates seek employment 
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Table 5:  WCU Geology Graduate Pathways and WCU Experiences    
Post WCU Pathway WCU Experiences   

  
#  

  
Grad. 
Year 

Grad 
School-- 
past or 
present 

Geol-
Related 

Job 

Non-
Geol. 
Job 

not 
known 

Capstone:      
(T-thesis, S-
seminar,O-

other) 

Research 
experience in 

addition to 
capstone? 

Presentor &/or 
coauthor of 
research at 
professional 

meeting 

NSF-
REU 

partici
pant  Specific Pathway/Occupation

1    2007  1 S    ? 
2 2007 1    T  1  Grad., MA Ed, WCU 
3          2007 1 S 1 ? 
4           2007 1 T 1 1 GeoTech
5 2007 1    T 1 1  Grad geol  ECU 
6          2007 1 S 1 teacher? 
7           2007 1 T, S 1 1 geotech
8          2007 1 T 1 1 ? 
9           2006 1 T 1 ?

10 2006 1    S 1 1  Grad, Stream Restor. Design, UC Berkeley 
11          2006 1 S 1 1 Grad, Geol, WVU 
12          2006 1 T 1 1 Respitory Tech 
13          2005 1 S 1 1 GeoTech 
14           2005 1 S 1 1 GeoTech
15          2004 1 S 1 1 PT Aide 
16 2004   1  S 1 1  Own's construction bus. 
17 2004 1    T, S 1 1 1 Grad, Geol, MS,PhD U. HA 
18 2004 1    S  1  Grad, MS Library Sci., UNC-G 
19 2004  1   S  1  GIS, NC Geol Surv. 
20          2004 1 1 S 1 1 GeoTech 
21 2004  1 1  S 1 1  Marine Biol, USFW 
22 2004 1    S 1 1  Grad, MA Ed, UNC-C 
23          2004 1 S 1  
24           2004 1 S 1 1
25           2004 1 S 1 1 Sales
26           2003 1 S 1 1 Geotech
27           2003 1 T 1 Geotech
28          2003 1 S 1 Project Geologists, Env. Services, Inc. FL 
29          2003 1 S Geotech 
30 2003 1 1   T 1 1  Team Geologist, EnCana Oil and Gas (USA) Inc. 
31 2002 1 1   S 1 1 1 Soil Scientist, NC 
32          2002 1 S, O 1 1 1  
33 2002 1 1   O 1 1 1 MS Geol, UNC-W; consultant, coastal geologists 
34 2002 1 1   S 1   Earth Science Teacher 
           # 11 15 8 6 10 Theses 27 27 4
 % 32 44 24 18 23 sen sem 79 79 12  
            2 REU         

 



and one-third pursues graduate education.  In the past 5 years alumni employed in a geosciences field are 

working in an environmental area (>90%): most of these (about 80 %) are in the private sector.  Students 

going to graduate school mostly do so to obtain an advanced geosciences degree, but some pursue other 

disciplines (e.g., education, library sciences).  Graduates Schools attended by geology alumni in past 5 

years include East Carolina University, UNC – Wilmington, UNC - Greensboro, Western Carolina 

University, West Virginia University, University of Hawaii, and the University of California at Berkeley. 

 

Standard 6: The program has an administrative structure that facilitates achievement of program 

goals and objectives. 

 
 Geology is part of the Geosciences and Natural Resources Department.  To that end, the department 

has procedures in-place that addresses issues from curriculum to reappointment, tenure and promotion.  A 

summary of a few pertinent items follows. 

 The Geology Program has added five new faculty over the last four years, including 4 who are tenure-

track. Junior faculty rely on (and receive) support from more senior faculty with regard to the 

administrative structure of the department and some documentation exists to help junior faculty with the 

existing departmental (although not program) structure.  Requests for curricular changes, personnel 

requests for new hires, departmental activities that require input from the entire faculty, and any activities 

that affect the whole department, are brought to department meetings for full discussion.  Department and 

program subcommittees are setup to address a specific topic and the recommendations of that committee 

are brought forward for discussion.   The purpose of the committees is to get work done and develop 

policy/guidelines/suggestions for the department to consider.  Standing subcommittees in the department 

include Tenure, Promotion, and Reappointment (TPR), Annual Faculty Evaluation (AFE), Faculty 

Affairs, and Resources. There are no standing geology program committees, but ad-hoc sub-committees 

are formed as needed. The department and program also have faculty who are assigned specific duties 

(i.e. liaison with career services, lab manager, etc.). These assignments are made by the department head 

with the approval of the faculty.  

 Each department at WCU has a TPR document (Appendix 6.1) that must follow format guidelines 

dictated by the University. Untenured, tenure-track faculty are considered for reappointment annually.  

Once tenured, faculty undergo Post-tenure review once every five years.  The TPR committee, composed 

of tenured GNR faculty, meets with the Department Head (non-voting chair) to discuss the candidate’s 

case and make a recommendation to the Department Head.  Both the committee’s and Head’s 

recommendations for faculty reappointment are then forwarded to the Dean for a final review.  Faculty 
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who submit their credentials for Tenure and/or Promotion have their files reviewed and voted on by 

department, College and University committees. 

 All faculty, regardless of appointment, participate in an Annual Faculty Evaluation (AFE) each spring 

(Appendix 6.1) by preparing a file following guidelines set forth in the departmental document: the file is 

reviewed by the AFE committee and the Department Head.  The AFE committee consists of two tenured 

and one untenured member; the Department Head is not present at their meetings.  The AFE committee 

writes a brief report for each faculty member based on the information contained in the submitted 

document and student evaluations. The AFE committee reports are then given to the Department Head, 

who also writes a brief report.  Both evaluations are given to the faculty member, who meets with the 

Department Head to discuss the evaluation. A faculty member may attach a letter to this AFE statement 

that clarifies or takes umbrage with its contents.  Information from this review process plays a key role in 

the Department Head making salary recommendations for the next year.  The Departmental TPR and AFE 

documents may be revised annually with approval of the Dean and Provost.  Some campus-wide changes 

in documents are mandated by the University—a major revision is currently underway. 

 Department faculty complete an anonymous, written evaluation of the department head on an annual 

basis and this evaluation is submitted to the Dean of the College of Arts and Sciences. The department 

head and dean meet to discuss the views that are expressed in these evaluations.  

 

 
Standard 7. The program has adequate resources to meet its goals and objectives. 

 

 Budget:  The Geology program shares the department budget with two other programs (Geography 

and Natural Resources Conservation Management).  The funds are apportioned first to meet overall 

departmental expenses for instructional materials and supplies, for ongoing operational expenses (e.g., 

phone, postage, etc.), for minor maintenance, for class field trips, and for faculty travel (Table 6).  The 

remainder of the budget is prorated to each program for miscellaneous purchases and expenses (≈ $2000 

annually).  In addition, a separate student enrichment fund for all departmental majors was established 

($2000 last year, $1700 this year) to support student research-related activities (Student research related 

activities are also supported by the Honors College, up to $500 per student). The department budget 

nearly doubled between fiscal years 2003-04 and 2004-05, leveled off, and then declined by 10% this 

fiscal year.  In that time the number of departmental faculty rose from eight to fourteen.   

 The annual Department/Program budget is far too small for more than minor supplies and for 

maintaining the normal wear and tear on equipment.  At present, we can not support class-related travel to 

the degree we view appropriate for a Geology program.  In addition, we can not afford to pay student  
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Table 6:  Estimated Budget for Fiscal Years 2004-2008 
      
Fiscal Year (July 1-June 30) 2003-04 2004-05 2005-06 2006-07 2007-08

Recurring Operational1 $8,163 $9,545 $9,946 $9,946 $10,571 

Faculty travel2 $1,322 $4,022 $6,000 $6,000 $4,000 
Student enrichment  fund $0 $445 $2,000 $2,000 $1,700 

Geology3 $500 $1,000 $2,500 $2,500 $2,200 

NRCM3 $500 $1,000 $2,500 $2,500 $2,200 

Geography3 $500 $1,000 $1,000 $1,000 $880 
            
Total $10,985 $18,779 $23,946 $23,946 $21,551 
            
Geology faculty (includes all appt.s) 5 6 7 8 9 
Other faculty 5 5 5 5 5 
      
1 Copying, paper, phone, postage, class travel, instructional supplies, maintenance, etc. 
2 Total for all faculty 
3 Prorated division of budget after first three items removed 
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assistants, who could significantly help instruction in large enrollment labs and lab-related preparation.  

On the positive side, the Provost instituted a maintenance budget for equipment and we expect that as 

service contracts on instrumentation expire, the Provost’s Office will pick up the cost.  

 Equipment and Facilities   The Geology program will be moving into a completely renovated 

Stillwell Building (anticipated move is January 2008) and will have excellent facilities (Appendix 7.1). 

and equipment (Appendix 7.2). One wing of the building was renovated earlier and about two-thirds of 

the departmental faculty occupy that space. Once the remainder of faculty move from their temporary 

quarters to permanent ones the departmental space will nearly double from pre-renovation times.  We will 

have more instructional classroom and laboratory space than ever; there will be six new themed research 

labs on the 3rd floor in addition to the three labs on the ground floor, and all faculty will be housed 

together for the first time in many years.  The instructional laboratories have adjacent preparation rooms, 

a new computer, Internet access, and a digital projector.  This will complement the classroom space we 

already use in the completed wing of the building.   

 During this renovation the university has contributed large sums of money for equipment purchases 

(e.g., X-Ray diffraction unit, 10 petrographic microscopes, ground penetrating radar, CNS analyzer, rock 

saws, etc.), new lab furniture, and funds for a new geochemistry lab ($28,000).  However, prior to this 

recent influx of money for new facilities and equipment, there was virtually no chance to obtain 

university funds for major equipment purchases.  Without a regular budget to continue to upgrade 

equipment, our majors will not be competitive with other institutions.   

 Major equipment purchases have also been supported by external faculty grants (e.g. geophysical 

equipment).  New faculty commonly have used start-up funds ($16,000 split over two years) for 

equipment and technology purchases that are also used for education and student research projects.  This 

practice is fine to a point, but start-up funds should used for the purpose of research development—not as 

a fall back for instructional equipment.  

 Student/course travel.  Travel expenses for GNR major and service courses, such as field labs and 

field trips, come out of the department operating budget. With more faculty and more course sections, the 

demand for course-related travel has also grown.  We believe that one of the major avenues for recruiting 

majors is our ability to get the students into the field—its not just important to recruitment efforts, it is 

fundamental to a quality educational experience in most geology courses.  A further complication of 

course-related travel is the UNC Policy for vehicle use.  For safety reasons, there can not be more than 

nine persons in a sixteen passenger van.  Therefore, if you have a class of 32 students you would need to 

rent four vans plus come up with three additional drivers to help with the trip.  Due to budget and safety 

restrictions, the amount of off campus field trips in our introductory courses has plummeted.  Simply, a 

way must be found to facilitate needed travel. 
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 Instructional technology:  The renovated building will have tech carts and digital projectors in 

classrooms and laboratories.  The department has a computer lab, and will in addition, receive twenty four 

laptop computers for instructional use and new high-end computers are on order for the Landscape 

Analysis Lab.  This will elevate our instructional technology to levels to an all time high.  Office 

computers and standard software packages for faculty are purchased by the university. Rolling faculty 

computer upgrades are suppose to occur every fourth year but have been unreliable.  An area that we 

come up short is the purchase of multi-user software packages that are relatively expensive.  As a result, 

geophysics and geochemical data analysis, and other software available for student use is inadequate.   

 Faculty travel:  Each permanent GNR faculty member is allotted $400 to help to cover travel for 

professional development through the Department.  Additional travel funding may be requested of the 

Department Head, but given the budget, requests can not usually be supported.  Faculty travel is 

augmented by the WCU Chancellor’s travel fund, which will cover up to $1000 of expenses when 

presenting research at a meeting.  In addition, travel funds are available for course improvement through 

the Instructional Improvement Grant Program run from the Provost’s Office.  

 Library resources:  We have excellent resources for small university (Appendix 7.3) with now, as 

many Universities, more journal holdings available electronically than in paper. In addition, the Library is 

revamping its Map collection to increase its capabilities for digital collections. 

 Program staffing:  In the past four years we have hired five new faculty (four are tenure-track) and 

believe we have a solid core.  At this point, we do not anticipate requesting a new, ‘regular’ geology 

faculty position as we realize that, until our majors grow or our degree offerings expand, it is not needed. 

However, we have informally discussed the desire for a faculty member dedicated to geoscience 

education and outreach with regional schools.  There is an abundance of opportunities for growth in this 

area that we do not have the staffing levels to pursue.  For this growth, a tenure-line faculty member is 

needed to improve these aspects of our program. Also, growth in science education is an oft-stated goal at 

Western and in the UNC system. 

 A critical departmental need is a technician.  The GNR Department is the only science program at 

Western that does not have access to a technician; thus all the work in preparing labs, maintaining, 

equipment, ordering supplies, etc. falls into the faculty hands.  As our facilities have expanded, this need 

has increased dramatically. Faculty are kept from instruction and other duties, and not able to provide the 

best lab experiences for students because of the lack of a technician.  As best we can tell, we have one of 

the largest science departments in the country without any technician support.  The Dean has been made 

aware of this desire. 
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