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APPENDIX 1. RESPONSES TO QUESTIONNAIRES




APPENDIX 2. LIST OF FACULTY-STUDENT PUBLICATIONS


1. INTRODUCTION


The last Program Review by the Department of Geology was completed in 1998.  An Addendum to that Program Review was completed in March, 2000.


This self-study covers the period from academic year (AY) 1999-2000 through AY 2003-2004.  Components of the departmental self-study were discussed at departmental faculty-staff meetings and at smaller group meetings addressing particular aspects of the self-study.  Surveys were conducted via e-mail of current HSU geology majors, HSU geology alumni, and geoscience professionals in the northern California area.  Matters including curriculum, equipment needs, space utilization, staffing needs, student / alumni survey results, and future directions of the department have been considered in faculty-staff discussions.  Catalog changes have been submitted to bring current course requirements into line with changes in the discipline and with the evolving needs of geology students and employers.  The self-study document was prepared by the department chair with the help of faculty and staff, and was reviewed and revised in consultation with all geology faculty and staff members.

2. MISSION AND GOALS 

2.1 MISSION

The mission of the Department of Geology is to provide a broad yet rigorous geologic education that allows students to develop scientific thinking skills with particular emphasis on field-based research and active geologic processes.  A primary outcome of a geology education at Humboldt State University is for students both to be able to recognize and describe geologic features, to interpret underlying geologic processes and to have a scientifically-based understanding of the interactions between human activities and geologic processes.  

2.2 GOALS

1) Provide students with the ability to collect, process, and interpret scientific data.

2) Provide students with a field-based geologic education so that concepts taught in the classroom can be readily applied in the field.

3) Train students in the communication of scientific information using written, oral, graphical, and electronic forms.

4) Train students to recognize underlying geologic processes and to have a scientifically-based understanding of the interactions between human activities and these geologic processes.

5) Provide a sufficiently broad and rigorous scientific background to allow qualified students to pursue graduate study in geology and related sciences.

6) Provide a fundamental scientific education that fosters critical thinking and the ability to make informed decisions on scientific issues in our society with particular emphasis on geologic hazards in the Pacific Rim such as landslides and earthquakes.

7) Train students in the availability, utilization and conservation of earth resources.

8) Train students to enter professional careers in the earth sciences.

3. CURRICULUM

3.1 DESCRIPTION OF COURSE OFFERINGS

LOWER DIVISION

GEOL 106. Earthquake Country (3). Understanding and preparing for earthquakes. Causes and effects of earth tremors; mechanics of earthquakes; how quakes are located and measured; earthquake risk and hazards; earthquake potential in California; earthquake prediction. Not intended for geology majors. May require one-day weekend field trip.
 GEOL 108. The Dynamic Earth (3). Survey of general geology for non-science major. Continental drift, earthquakes, volcanism, mountain building, glaciation, landsliding, and other processes which have shaped earth's surface and affect humankind. Lab exercises in map reading, seismology, plate tectonics, environmental hazards, and at least two field trips. Not intended for majors in geology. Weekly: 2 hrs lect, 3 hrs lab.
GEOL 109. General Geology (3). Physical geology. Origin and constitution of the earth, internal and external processes that determine crustal and surficial features, and methods in investigating and interpreting earth history. Weekly: 2 hrs lect, 3 hr lab.
UPPER DIVISION

GEOL 300. Geology of California (2). Analyze major geological provinces, lithologic assemblages, and economic resources. Prereq: GEOL 108 or 109. Cannot be counted by geology majors as an upper division geology elective.
GEOL 300L. Geology of California Field Trip (1). Three weekends, or one five-day field trip, through geologic provinces of northern California: the Coast Ranges, Klamath Mountains, Cascade Range, Modoc Plateau, northern Sierra Nevada, and Great Valley. Prereq: GEOL 300 (C). Cannot count for geology majors as upper division geology elective.
GEOL 303. Earth Resources and the Environment (3). Origins, occurrence, and limits of important energy, mineral, and water resources that affect society and environmental issues related to their use. Cannot count for geology majors as upper division geology elective. Prereq: GEOL 108 or 109.
GEOL 305. Fossils, Life & Evolution (3). Origin, evolution, and fate of life on earth; history of evolutionary thought and study of fossils; development of life environments (habitats) and biotic communities; recent theories of evolution and mass extinction from an introductory paleontologic perspective. Cannot count for geology majors as upper division geology elective. May require field trip.
GEOL 308. Natural Disaster on the Pacific Rim (3). Mitigating geologic hazards through technology, cultural adaptation, risk assessment and prediction, and communication of hazard information. Case studies of earthquakes, volcanoes, tsunamis, and/or floods and landslides in the Pacific Basin. Prereq: upper division standing.
GEOL 310. Mineralogy & Optical Crystallography (4). Crystal structure, chemistry, and optics of minerals. Minerals identified in hand specimens and under petrographic microscope. Prereqs: GEOL 109 and CHEM 109 (C). Weekly: 3 hrs lect, 3 hrs lab.
GEOL 311. Petrography (4). Optical properties of biaxial minerals. Characteristic textures and compositions of igneous, sedimentary, and metamorphic rocks. Methods for interpreting them. Compare major petrological theories. Prereq: GEOL 310. Weekly: 2 hrs lect, 6 hrs lab/field trip; may require three-day field trip.
GEOL 320. Invertebrate Paleontology (4). Modes of preservation, skeletal anatomy, systematics and taxonomy, biostratigraphy, paleoecology, paleobiogeography, and evolutionary history of invertebrate groups of traditional importance to geologists. Recommended preparation: BIOL 105 or introductory course in invertebrate zoology. Weekly: 3 hrs lect, 3 hrs lab.
GEOL 322. Stratigraphy & Sedimentation (4). Organization of sediments and sedimentary rocks in modern depositional environments and in the stratigraphic record. Processes of origin and features of sedimentary rocks; correlation and paleogeographic reconstruction methods; relationship of sedimentation and tectonics. Prereq: GEOL 109. Weekly: 3 hrs lect, 3 hrs lab; may require two weekend field trips.
GEOL 330. Structural Geology (4). Describe and analyze structural features of rocks. Interpret the strain significance of structures. Fundamentals of plate tectonics. Tectonic analysis of regional geologic structure. Prereqs: GEOL 322 with grade of C or better, MATH 115, PHYX 106 or 109. Weekly: 3 hrs lect, 3 hrs lab; one or two all-day field trips.
GEOL 340. Methods of Air Photo Interpretation (1). Air photo interpretation applied to geologic problems. Black-and-white, color, color infrared, side-looking radar, and satellite imagery. Prereq: GEOL 109. Weekly: 1 hr lect, 3 hrs lab; half semester.
GEOL 350. General Geomorphology (3). Origin and development of landforms, landform classification, and geomorphic processes. Methods of geomorphological analysis, topographic map interpretation, and aerial photo interpretation. Prereq: GEOL 109. Weekly: 2 hrs lect, 3 hrs lab; may require two weekend field trips.
GEOL 375. Planet Earth (3). Evolution of earth as habitable planet, from stellar nucleosynthesis to photosynthesis; from inner core magnetism to upper atmosphere ozone. Prereq: GEOL 109, PHYX 106. Weekly: 2 hrs lect, 3 hrs lab.
GEOL 399. Supplemental Work in Geology (1-3). Directed study intended for transfer student whose prior course work is not equivalent to corresponding courses at HSU. Rep up to five times. Prereq: approval of department chair.
GEOL 414. Igneous & Metamorphic Petrology (3). Origin and modes of formation of igneous and metamorphic rocks. Major petrologic theories in light of theoretical, petrographic, and field studies. Mineralogical and textural features of classic terrains. Prereq: GEOL 311. May require two 2-3 day field trips. Weekly: 2hrs lect, 3 hrs. Lab/field trip. 
GEOL 415. Sedimentary Petrology (3). Characteristics, classification, origin, and diagenesis of sediments and sedimentary rocks. Prereqs: GEOL 311 and 322. Weekly: 2 hrs lect, 3 hrs lab/field trip.
GEOL 422. Paleoecology (1.5). Organism/environment and organism/organism interaction interpreted from fossils. Paleocommunity analysis and temporal dynamics. Fossils in paleoenvironmental reconstructions. Prereqs: GEOL 320 and 322 with grades of C or better. Course in benthic community ecology strongly recommended. Half semester. May require at least one field trip associated with a class research project.
GEOL 423. Biostratigraphy (2). Principles of biostratigraphy applied to problems of spatial and temporal distribution of fossil faunas and floras. Prereq: GEOL 320; GEOL 322 recommended. Weekly: 3 hrs lect, 3 hrs lab/field trip; half semester; two all-day field trips.
GEOL 425. Crustal Evolution & Tectonics (2). Geologic evolution of earth's crust. Emphasis on western North America and the relationship of plate tectonic theory to stratigraphy, structure, and petrogenesis of igneous and metamorphic rocks. Prereqs: GEOL 311 and 330 (C). May require weekend field trip.
GEOL 430. Advanced Structural Geology (3). Numerical approaches to analysis of deformed rocks. Strain analysis techniques to solve tectonic problems. Deformation and displacement in orogenic belts. Prereqs: GEOL 330 and MATH 110. Weekly: 2 hrs lect, 3 hrs lab/ field trip; may require weekend field trip.
GEOL 445. Geochemistry (2). Chemistry of the earth. Processes that determine distribution of elements and isotopes. Prereqs: GEOL 310 and CHEM 109. Weekly: 3 hrs lect, 3 hrs lab; half semester.
GEOL 457. Engineering Geology (2). Apply geologic methods, principles, and information to engineering and related fields. Analyze earth materials, properties, and processes significant to modern engineering projects. Prereq: GEOL 330 or IA. Weekly: 2 hrs lect, 3 hrs lab/field trip for half semester; may require four-day field trip.
GEOL 460. Solid Earth Geophysics (3). Principles of seismology, gravity, geodesy, terrestrial heat flow, geomagnetism, and paleomagnetism. Emphasis on earth as a whole: its internal constitution and evolution. Prereqs: MATH 110, PHYX 107 (or 110). GEOL 330 strongly recommended. Weekly: 2 hrs lect, 3hr lab.
GEOL 461. Applied Geophysics (3). Apply geophysical methods to mineral exploration, geological engineering, and crustal studies. Seismic reflection, refraction, electrical resistivity, magnetic and gravity surveying. Prereqs: MATH 110, PHYX 107 (or 110), upper division standing in a technical or scientific field. GEOL 330 strongly recommended. Weekly: 2 hrs lect, 3 hrs lab.
GEOL 470. Field Methods (3). Principles and methods of field mapping: use of photo imagery; preparing notes, illustrations, and reports; using field instruments. Prereq: GEOL 330 and 350. Three weekend field exercises or one 4- to 7-day field exercise. Field trip fees may be assessed.
GEOL 471. Field Mapping Techniques (1). Principles and methods for geological mapping of specific areas in the western US. May include preparing maps, cross sections, stratigraphic columns, and reports summarizing results of short field projects. Review geological literature. Take in same academic year as GEOL 472. Prereqs: GEOL 311, 470, and GPA of 2.0 or better for all geology courses.
GEOL 472. Extended Field Mapping (4). Six weeks' supervised field work in the western US. Living expenses and a portion of camp expenses borne by student. May be available only during summer. Take concurrently with GEOL 473. Prereqs: GEOL 311, 470, 471, and GPA of 2.0 or better for all geology courses.
GEOL 473. Geologic Report Writing (1). Supervised report preparation.Based on field studies conducted in GEOL 471 and 472, which must be concurrent. Prereqs: GEOL 311, 470.
GEOL 482. Advanced Instrumental Methods in Geology (1-3). Principles of scanning electron microscope analysis, x-ray fluorescence analysis, or x-ray diffractometry. Sample preparation, instrument operation, and data analysis. Prereqs: PHYX 106-107 or 109-110.
GEOL 485. Seminar (1). Discuss selected topics; correlated reading and reports. Rep three times. Prereq: senior standing or IC.
GEOL 490 (1), 491 (1), 492 (2). Senior Thesis. Prepare thesis based on field or lab investigation of subject chosen by student and approved by department. Generally undertaken during senior year, but may commence during junior year. Prereqs: GPA of 2.5 or better for all geology courses and consent of department.
GEOL 499. Independent Study (1-5). Possible modes: reading, conference, research. Rep four times. Prereq: department approval.

GRADUATE

GEOL 521 / BOT 521 / FOR 521. Paleobotany (3). Principles of reconstructing past terrestrial landscapes, environments, and plant communities. Techniques for finding, analyzing, and interpreting fossil evidence. Prereqs: BOT 105, GEOL 109, and CHEM 105 (with lab), or equivalent; plus at least one of the following: FOR 230, 231, BOT 350, GEOL 322, 350, 423, or IA.
GEOL 524. Methods of Geochronology (1.5). Concepts and principles of geologic time. Absolute and relative dating methods. Apply dating techniques to stratigraphic, structural, and petrological problems. Geological process rates. Prereqs: GEOL 330 and CHEM 110. Weekly: 3 hrs lect; half semester.
GEOL 531. Advanced Physical Geology (1-3). Topics may include hydrology, rock deformation, volcanology, regional stratigraphy, geophysics, trace element geochemistry, or experimental petrology. Prereqs: topic-dependent, set by instructor. With consent, Rep up to four times. Field trip fees may be assessed.
GEOL 531L. Advanced Physical Geology Lab (.5-1). When offered, take concurrently with 531. May involve weekend or week-long field trip(s).
GEOL 550. Fluvial Processes (3). Quantitative and qualitative description of river processes. Mechanics of flow and sediment transport in open channels, adjustments of channel form and pattern, fluvial sediment budgets, and techniques for field measurement. Prereqs: GEOL 350, MATH 110, PHYX 107 (or 110); or IA. Weekly: 2 hrs lect, one 3-hr lab; may require one-day weekend field trip(s).
GEOL 551. Hillslope Processes (3). Quantitative and qualitative description of the mechanics of erosion and deposition on hillslopes. Develop and apply sediment budgets. Hillslope hydrology, weathering, mass movement, slope stability, sheet and rill erosion, slope development models, and techniques for field measurement of slope processes. Prereqs: GEOL 350, MATH 110, PHYX 107 (or 110), or IA. Weekly: 2 hrs lect, one 3-hr lab; may require one-day weekend field trip(s).
GEOL 553. Quaternary Stratigraphy (4). Concepts, theory, and methods of Quaternary geology; soil stratigraphy, climate changes; glacial and periglacial processes and patterns. Prereq: GEOL 350. Weekly: 3 hrs lect, 3 hrs lab/field trip; may require extended weekend field trip(s).
GEOL 554. Quaternary Geology Field Methods (2). Week-long trip to study Quaternary stratigraphic and tectonic problems in the western US. Rep twice. Some field trip fees may be assessed.
GEOL 555. Quaternary Tectonics (3). Critical review of Quaternary crustal deformation. Mechanics, rates and distribution of faulting, folding, uplift, subsidence. Methods of measuring and analyzing Quaternary and active tectonic processes. Prereqs: GEOL 330 and 350. Weekly: 2 hrs lect, 3 hrs lab/field trip; may require extended weekend field trip(s).
GEOL 556. Hydrogeology (2.5). Geologic factors controlling nature, occurrence, and flow of groundwater. Physics of saturated and unsaturated groundwater flow. Geologic and environmental factors affecting groundwater quality and contaminant transport. Physical/geological insight into modeling and solution of groundwater problems. Prereqs: GEOL 350, MATH 110, PHYX 107 (or 110); MATH 210 recommended. Weekly: 2 hrs lecture; 3-hr lab every other week; may require 1-day weekend field trip(s).
GEOL 558. Geomorphology of Soils (3). Physical and chemical weathering mechanisms; climosequences, toposequences, chronosequences; relation of soils to erosional and depositional processes; interpretation of paleosols; use of soils in relative dating of geologic deposits. Prereqs: GEOL 350 and CHEM 110, or IA. May require weekend field trip(s).
GEOL 685. Seminar in Applied Geology (1). Review and report on current literature and problems in applied geology. Rep twice. Prereq: graduate standing.
GEOL 690. Thesis (1-6). Conduct research and prepare written thesis as required for graduate degree. Prereq: IA.
GEOL 699. Independent Study (1-5). Possible modes: reading, conference, research. Rep five times. Prereqs: grad standing, DA.
CREDENTIAL / LICENSURE

GEOL 700. In-Service Professional Development in Geology (1-3). Directed studies for geology professionals desiring advanced or specialized instruction, especially that leading to credentialing and certification of teachers. May require 1-day weekend field trip(s). Rep five times. Prereq: IA.
3.2 DEGREE PROGRAMS


The Geology Department offers the following degrees: Bachelor of Arts in Geology; Bachelor of Arts in Geology, Geoscience Education Option; Bachelor of Science in Geology; Master of Science in Environmental Systems, Geology Option; and Minor in Geology.  There are no formal options within the BA in Geology, the BS in Geology, or the Minor in Geology programs.  Instead, each student, in consultation with an academic advisor, is able to customize her/his academic program by selecting from a suite of approved upper division elective courses in geology and related disciplines.  


The vast majority (> 80%) of geology majors come to HSU as transfer students, most commonly at the start of their junior year.  This enrollment pattern influences course offerings in geology.  It also limits the effectiveness of "progress to degree" type schedules, because many students arrive at HSU without having completed the chemistry, mathematics, and physics prerequisite classes for the 300-level geology core courses.  The simple diagram below shows the sequence in which the geology core courses should be taken and the relationship between core courses and the capstone field camp course sequence. 

3.3.1 COURSES AND UNITS FOR THE B.A. DEGREE IN GEOLOGY

LOWER DIVISION

GEOL 109 General Geology (3)

CHEM 109 General Chemistry (5)

CHEM 110 General Chemistry (5)

MATH 109 Calculus I (4)

MATH 110 Calculus II (4)

one of the following :

MATH 210 Calculus III (4)

or STAT 108 Elementary Statistics (4)

or BIOM 109 Introductory Biometrics (4)

one of the following two series:

PHYX 106 College Physics: Mechanics and Heat (4) 

and PHYX 107 College Physics: Electromagnetism and Modern Physics (4)

or PHYX 109 General Physics I: Mechanics (4)

and PHYX 110 General Physics II: Electricity, Heat (4)

UPPER DIVISION
GEOL 310 Mineralogy and Optical Crystallography (4)

GEOL 311 Petrography (4)

GEOL 320 Invertebrate Paleontology (4)

GEOL 322 Stratigraphy and Sedimentation (4)

GEOL 330 Structural Geology (4)

GEOL 350 General Geomorphology (3)

GEOL 470 Field Methods (3)

GEOL 471 Field Mapping Techniques (1)

GEOL 472 Extended Field Mapping (4)

GEOL 473 Geologic Report Writing (1)

GEOL 485 Seminar (1)

and 5 units of approved upper division geology electives, including at least one of the following:

GEOL 414 Igneous and Metamorphic Petrology (3)

GEOL 415 Sedimentary Petrology (3)

GEOL 422 Paleoecology (1.5)

GEOL 430 Advanced Structural Geology (3)

GEOL 445 Geochemistry (2)

GEOL 457 Engineering Geology (2)

GEOL 460 Solid Earth Geophysics (3)

GEOL 461 Applied Geophysics (3)

GEOL 482 Advanced Instrumental Methods (2 or 3)

GEOL 524 Methods of Geochronology (1.5)

GEOL 550 Fluvial Processes (3)

GEOL 551 Hillslope Processes (3)

GEOL 553 Quaternary Stratigraphy (4)

GEOL 555 Quaternary Tectonics (3)

GEOL 556 Hydrogeology (2.5) 

The diagram below shows the sequence of geology core courses required for the B.A. and B.S degrees.
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3.3.2 COURSES AND UNITS REQUIRED FOR THE B.S. DEGREE IN GEOLOGY

All of the courses required for the B.A. degree in Geology, plus GEOL 490 (1), 491(1), and 492(2) Senior Thesis  

3.3.3 COURSES AND UNITS REQUIRED FOR THE MINOR IN GEOLOGY GEOLOGY  108 The Dynamic Earth (3) or GEOL 109 General Geology (3) 

and 14 additional units of approved geology courses, of which 11 units must be upper division.

4. GOAL ALIGNMENT

4.1 UNIVERSITY 

The goals of Humboldt State University and a description of how the Geology Department's program attains these goals are listed below.

The university strives to provide an environment where learning takes place both inside and outside the classroom and to offer educational opportunities that:

· nurture a general and enduring capacity for learning, intellectual growth, and disciplined examination of the human experience

Field-based activities form the cornerstone of the vast majority of geology courses at HSU, and provide students with the opportunity to observe, describe and interpret, as well as to critically evaluate ideas. Through engaging in a dialog about Earth history and Earth processes, students gain a perspective on their environment and on humans' place in that environment.

· develop a fundamental understanding of the interdependent web of life

Geology is an integrative discipline, relying on foundations in both the physical and the biological sciences.  In the past several decades, there have been two paradigm-shifting advances that have unified thinking about the Earth and its features, and that are driving both current research and current applications of geology.  These are the theory of plate tectonics, and the concept of Earth systems science.  The Geology Department has developed general education courses that enable students to discover and explore these new vistas in the earth sciences.  The popularity of the Geology Department's general education courses demonstrates continuing campus-wide student interest in these topics.  The themes of plate tectonics and earth systems science are interwoven with geology majors' required courses and incorporated in upper division elective courses as well.  The study of geology will increase students' awareness that Earth's land, water, atmosphere, and living inhabitants are dynamically interconnected, and that the history of life is linked to that of the physical Earth. 

· cultivate capacities of individuals for self-initiative, self-fulfillment, and autonomous and responsible action 
A goal of the Geology Department is "to provide a fundamental scientific education that fosters critical thinking and the ability to make informed decisions on scientific issues in our society….", Students develop their abilities to work and think independently through extensive laboratory work and field-based projects in geology core courses.  They augment these abilities by completing an individually-designed suite of upper division elective courses that they have selected, in consultation with their academic advisors, to further their own skills and interests in the earth sciences.  For our B.S. degree, geology majors have the option to do senior theses, which are faculty-mentored independent research projects.

· prepare individuals for entry into, and success in, programs for advanced academic or professional degrees

The National Science Foundation keeps data on the proportion of graduates in science that eventually go on to complete a PhD degree from each institution.  These data represent one measure of the strength of undergraduate preparation and mentorship.  According to National Science Foundation rankings, HSU was ranked #2 nationally in Earth/Ocean Sciences for all institutions.  HSU ranked #1 nationally for universities not offering a PhD. 

· provide individuals with quality undergraduate and graduate education

The rigorous course requirements in geology and in related sciences and mathematics provide geology majors with solid scientific training.  In addition, the HSU Geology Department is able to take advantage of an exceptional local geologic setting and to provide students with access to unparalleled examples of rock suites, landscapes, structural features, and active geologic processes.  The Geology Department's emphasis on field-based research is a natural outgrowth of the extraordinary wealth of examples available to us here in north coastal California.

· prepare women and men for positions of leadership and productivity in occupations and other endeavors of their choice

The geology curriculum develops observation, critical thinking, and hypothesis-testing skills that can be applied to any career or endeavor.  The incorporation of the seminar (GEOL 485) and geologic report writing (GEOL 473) courses in the senior year curriculum provides geology students with the opportunity to build communication skills through presentation of their own geologic work.

· offer instruction and training sufficiently valuable in and of themselves that they do not necessarily lead to nor require acquisition of a traditional academic degree

Geology courses train students in application of the scientific method toward solving geologic problems. The geology curriculum develops observation, critical thinking, and hypothesis-testing skills that can be applied to any career or endeavor.  

· prepare individuals for fulfillment of their roles as productive and responsible members of the local, state, national and world communities

The study of geology engages students' interest in processes that encompass vast dimensions of space and time.  In so doing, it gives students a new perspective on environmental, scientific, and geopolitical issues, particularly in the areas of resources and natural disasters.

4.2 DEPARTMENT

GOALS (from section 2.2)

1) Provide students with the ability to collect, process, and interpret scientific data.

2) Provide students with a field-based geologic education so that concepts taught in the classroom can be readily applied in the field.

3) Train students in the communication of scientific information using written, oral, graphical, and electronic forms.

4) Train students to recognize underlying geologic processes and to have a scientifically-based understanding of the interactions between human activities and these geologic processes.

5) Provide a sufficiently broad and rigorous scientific background to allow qualified students to pursue graduate study in geology and related sciences.

6) Provide a fundamental scientific education that fosters critical thinking and the ability to make informed decisions on scientific issues in our society with particular emphasis on geologic hazards in the Pacific Rim such as landslides and earthquakes.

7) Train students in the availability, utilization and conservation of earth resources.

8) Train students to enter professional careers in earth sciences.

Curricular matrix for courses required for the B.A. degree in geology
	Course
	Goal 1
	Goal 2
	Goal 3
	Goal 4
	Goal 5
	Goal 6
	Goal 7
	Goal 8

	Geology courses
	
	
	
	
	
	
	
	

	GEOL 109
	1
	1
	1
	1
	1
	1
	1
	1

	GEOL 310
	3
	
	1
	2
	3
	
	
	2

	GEOL 311
	3
	
	1
	2
	3
	
	
	2

	GEOL 320
	3
	2
	2
	
	
	
	2
	2

	GEOL 322
	3
	
	2
	
	
	
	2
	2

	GEOL 330
	3
	2
	2
	
	
	1
	2
	2

	GEOL 350
	3
	3
	2
	1
	3
	3
	
	2

	GEOL 470
	3
	
	2
	
	3
	
	2
	1

	GEOL 471
	3
	
	3
	
	3
	
	
	2

	GEOL 472
	3
	
	3
	
	3
	
	
	2

	GEOL 473
	3
	
	3
	
	3
	
	3
	2

	GEOL 485 
	3
	
	
	
	3
	3
	3
	2

	Electives (5 units from list)
	
	
	
	
	
	
	
	

	GEOL 414
	3
	2
	3
	
	3
	
	1
	3

	GEOL 415
	3
	2
	3
	
	3
	
	1
	3

	GEOL 422
	3
	2
	3
	
	3
	
	
	3

	GEOL 425
	3
	
	3
	
	3
	
	
	3

	GEOL 445
	3
	
	3
	1
	3
	
	1
	3

	GEOL 457
	3
	2
	3
	3
	3
	3
	
	3

	GEOL 460
	3
	
	3
	
	3
	3
	
	3

	GEOL 461
	3
	3
	3
	
	3
	3
	
	3

	GEOL 524*
	3
	1
	3
	
	3
	
	
	3

	GEOL 550*
	3
	3
	3
	3
	3
	3
	
	3

	GEOL 551*
	3
	3
	3
	3
	3
	3
	
	3

	GEOL 553*
	3
	3
	3
	1
	3
	
	
	3

	GEOL 555*
	3
	3
	3
	1
	3
	3
	
	3

	GEOL 556*
	3
	3
	3
	3
	3
	
	2
	3

	OCN 340
	2
	
	
	2
	3
	2
	
	2

	OCN 502
	3
	3
	
	3
	3
	3
	2
	3

	OCN 544
	3
	3
	
	3
	3
	
	
	3

	ENGR 333
	3
	
	
	
	3
	
	
	2

	ENGR 440
	3
	
	
	
	3
	
	3
	3

	ENGR 441
	3
	
	
	
	3
	
	3
	3

	ENGR 443
	3
	
	
	
	3
	
	3
	3

	ENGR 460
	3
	
	
	
	3
	
	
	3

	ENGR 461
	3
	
	
	3
	3
	
	
	3

	ENGR 466
	3
	
	
	3
	3
	3
	3
	3

	SOIL 360
	3
	
	
	
	3
	
	
	2

	SOIL 467
	3
	
	
	
	3
	
	
	3

	NRPI 470
	3
	
	3
	
	3
	
	
	3

	Non-geology 

courses
	
	
	
	
	
	
	
	

	CHEM 109
	1
	
	
	
	1
	
	1
	1

	CHEM 110
	1
	
	
	
	1
	
	1
	1

	MATH 109
	1
	
	
	
	1
	
	
	1

	MATH 110
	1
	
	
	
	1
	
	
	1

	MATH 210

or STAT 108

or BIOM 109
	2
	
	
	
	2
	
	
	2

	PHYX 109 or 106
	1
	
	
	
	1
	
	1
	1

	PHYX 110 or 107
	1
	
	
	
	1
	
	1
	1


The level to which a course achieves a goal is indicated as 1=introductory, 2=intermediate, 3=advanced.

* course required for Environmental Systems, Geology Option, M.S. program; also open to undergraduate students with senior class standing

Curricular matrix for courses required for a B.S. degree in geology

All of the required courses listed above plus

	Course
	Goal 1
	Goal 2
	Goal 3
	Goal 4
	Goal 5
	Goal 6
	Goal 7
	Goal 8

	GEOL 490
	3
	1-3
	3
	
	3
	2
	
	2

	GEOL 491
	3
	
	3
	
	3
	2
	
	3

	GEOL 492
	3
	
	3
	
	3
	2
	
	3


The level to which a course achieves a goal is indicated as 1=introductory, 2=intermediate, 3=advanced.

5. Learner Outcomes Assessment

Required upper division core courses for the geology B.A and B.S degrees are structured to be taken sequentially over a period of two years to culminate in a capstone course program - summer field camp.  Successful completion of the field camp courses (Geology 471, Field Mapping Techniques; Geology 472, Extended Field Mapping; and Geology 473, Geologic Report Writing) demonstrates that the student has mastered the academic content and skills presented in the prerequisite core courses.  More importantly, successful completion of the field camp courses demonstrates that the student is capable of making independent observations, analyzing new data, synthesizing her/his observations, and preparing a final report that includes a detailed geologic map and geologic cross-sections - i.e. operating like a professional geologist.  The method for assessing learner outcomes for the geology B.A. and B.S. programs is evaluation of each student's work in the geology field camp courses (Geology 471, 472, and 473).  Our learners outcome assessment is based on the student's final report and accompanying geologic map and cross-section.  These materials will be collected annually, archived, and evaluated.

Responses to questionnaires sent to current students, alumni, and Humboldt County area geology professionals in fall, 2004, constitute a second kind of outcomes assessment for the HSU geology program.  Responses to the questionnaires are summarized in Section 8.0.   Copies of the questionnaires and lists of all responses to each questionnaire are presented in Appendix 1.

6. Resources required to sustain the current quality of the curriculum

6.1.1 Enrollment history
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Graph showing enrollment history for graduate (triangles), upper division (circles) and  lower division courses (diamonds), and total enrollment (squares) 1999-2004.
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Enrollments in HSU geology courses have increased over the time period under review.  These steady to slightly increasing enrollments have been maintained in spite of a gradual decrease in the number of faculty members in the department (reduced time base for Longshore, and sabbatical leaves for Cashman, Dengler, and Burke that were only partially backfilled by temporary faculty).

It is worth noting that numbers of students majoring and minoring in geology at HSU has been fairly steady over the period under review, while geology degrees awarded nationwide have decreased substantially over the same time period.  The American Geological Institute tracks geology enrollment patterns, and has documented fluctuations from year to year.  Annual fluctuations have been superimposed on a significant downward trend between 1992 and 2001 (19,382 geology undergraduate degrees awarded in the U.S. 1992, and 11,104 in 2001).  HSU geology enrollments remained essentially stable over the same time period (60 geology majors in 1992-93 and 63 in 2001-02.)  The numbers of graduating geology students each year in the U.S. and at HSU are shown in the table and graph below:
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Graph comparing geology degrees awarded nationwide to those awarded at HSU for the most recent five years for which records are available.  Values on left side of graph show number of geology graduates nationwide (red), values on right axis show numbers of geology degrees at HSU (blue). Enrollments in the geological sciences for the United States obtained from "2001 Report on the Status of Academic Geoscience Departments", American Geological Institute, 12p.

	Year
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004

	U.S. BA&BS

awarded
	19,298
	14,063
	12,388
	10,473
	11,104
	not 

avail
	not avail.
	not

avail.

	HSU BA&BS

awarded
	18
	16
	12
	13
	20
	6
	19
	14

	HSU Minor

awarded
	5
	6
	6
	6
	5
	4
	8
	8

	HSU average

major

headcount
	75.5
	65
	58
	62.5
	51.5
	63
	67.5
	56


Enrollments in the geological sciences for the United States obtained from "2001 Report on the Status of Academic Geoscience Departments", American Geological Institute, 12pages.

6.1.2 Faculty


All permanent tenure-track faculty members possess doctoral degrees in geology.  The Geology Department does not have any temporary faculty members.

	Faculty member
	Rank and year of appointment
	Area of expertise

	Ken Aalto
	Professor1, 1974
	Stratigraphy, Sedimentary Petrology, Sedimentology, Tectonics

	Bud Burke
	Professor, 1979
	Quaternary Stratigraphy, Relative Dating, Geologic Interpretation of Soils

	Sue Cashman
	Professor2, 1977
	Structural Geology, Tectonics

	Lori Dengler
	Professor, 1979
	Seismology, North Coast Seismicity, Tsunamis, Geophysics

	Mark Hemphill-Haley
	Assistant Professor, 2002
	Neotectonics, Paleoseismology, Earthquake Hazards

	Harvey Kelsey
	Adjunct Professor, 1992
	Geomorphology, Neotectonics, Quaternary Stratigraphy

	Andre Lehre
	Professor, 1981
	Sediment Budgets, Fluvial Geomorphology, Sediment Transport, Hillslope Processes

	John Longshore
	Professor3, 1965
	Igneous Petrology, Volcanology

	William Miller
	Professor, 1984
	Invertebrate Paleontology, Paleoecology, Ichnology

	Brandon Schwab
	Assistant Professor,  2001
	Experimental Petrology, Mineralogy


1 FERP, half-time beginning AY 2004-05 

2 Department Chair, 0.32 time

3 FERP, half-time beginning AY 2000-2001


Since the last program review, Geology has lost one full-time position because Longshore (2001) and Aalto (2004) began teaching half time under the faculty early retirement program.  In addition, Geology lost a temporary faculty member, Bob McPherson, who taught part-time in the department from AY1998-99 to 2002-03.  The decrease in geology faculty has led to a substantial decrease in upper division geology elective course offerings, a decrease in general education course offerings, and the one-time (so far) cancellation of a course (GEOL 375, Planet Earth) that is a graduation requirement for students in the Biology High School Teaching Credential Program.  


The graph below shows the number of geology faculty members (including temporary faculty) per semester and the student/faculty ratio (based on FTES) per semester for the period of the review.  
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Numbers on this graph reflect the actual number of faculty members teaching courses in a given semester and the number of students taking classes in the same semester.  The numbers shown on the graph do not agree exactly with numbers in faculty workload reports because faculty workload in summer (GEOL 471, 472, and 473) is commonly listed on HSU faculty workload documents in the fall semester following the field camp.  

The Geology Department needs to hire a faculty member in the sub-discipline of petrology in order to maintain a viable undergraduate degree program.  Longshore's full retirement at the end of AY 2004-05 will seriously impact the undergraduate program by shifting all of the mineralogy, petrology, and instrumental methods instruction and undergraduate/graduate thesis advising in these subjects to Schwab.  Aalto's FERP starting in AY '04-'05 and full retirement in several years' time will further weaken the petrology and field camp parts of the program.  The new faculty member would be expected to teach mineralogy (GEOL 310) and/or petrology (GEOL 311), to help with other courses that are difficult to cover with current staff (possibly GEOL 106 Earthquake Country; GEOL 303 Earth Resources, GEOL 375 Planet Earth, and GEOL 471, 472, 473, Summer Field Camp), and to help advise students on petrology-related research projects.

 6.1.3 Staff

Val Arizzi (Administrative Support  Coordinator (ASC1) (1.0 time for 11 mo.) provides clerical and administrative support for the Geology Department during the academic year and during the summer semester time in which the field camp is operating.  

Scott North (Instructional Support Technician (IST 11) (1.0 time for 10 mo.) maintains the analytical equipment in the Geology Department, provides support for lab classes, schedules vehicles and drivers for field trips, researches and prepares equipment orders, and supervises student use of the thin-section and X-ray fluorescence labs.  

Steve Tillinghast (Instructional Support Assistant IIA, 0.5 time for 12 months) is our Stockroom and Field Camp Manager. He provides support for lab classes and field trips, maintains and checks out equipment used in labs and on field trips, is responsible for cleaning, storage and maintenance of field camp equipment, assists the Instructional Support Technician in maintenance of dept scientific equipment and vehicles, and serves as the field camp manager each summer (6 week time away from campus).  The workload for the stockroom manager/field camp manager position is such that it cannot be completed at the current time base; this position should be increased to full time.
6.1.4 Supplies


Expendable supplies for use in laboratory classes are funded in large part by the new CNRS Expendable Equipment Fees.  These funds have allowed the Geology Department to replace depleted stocks of rock and mineral samples, maps, chemicals, and other materials used daily in lab classes.  Supplies for lecture classes, office use, etc, are paid for with Operating Expenses allocations from the CNRS supplemented with Extended Education Concurrent Enrollment funds and with funds from faculty research grants (sections 6.2 and 6.3).

6.1.5 Services


The Geology Department has one - much used - service contract on the copy machine.  This copier is used extensively for support of classroom and laboratory and field activities. 

The Geology Department does not have service contracts for the x-ray diffraction or x-ray fluorescence machines.  Without service contracts, we are dependent on departmental or CNRS funds and expertise to diagnose and repair these highly sophisticated instruments.  Maintenance of this equipment is done by the department's Instructional Support Technician and Instructional Support Assistant.  By covering this equipment maintenance internally rather than with a service contract, the Geology Department saves thousands of dollars each year, but adds a significant responsibility and time away from other activities for the department's technical staff.  

6.1.6 Equipment 

a) Vehicles

The Geology Department operates five vehicles that are used for field trips and at Field Camp.  Four-Wheel drive vehicles are needed because the areas we visit often require four-wheel drive for safe access.  The four-wheel drive vehicles are a critical asset to the department and are essential for maintaining our strong field based program, especially our field camp.  

Two vehicles were replaced over the last five years due to age and safety concerns. The Geology Department acquired a new vehicle in 2000 (#68) and a used vehicle in 2002 (#67).   However, two of our vehicles are due for immediate replacement and another will need to be replaced within four years.  The replacement cost if the department purchases used vehicles is about $20,000 each or about $38,000 each if the replacement is a new vehicle.  The following list describes Geology Department vehicles and the current condition of each:

Vehicle #65 - 1983 Chevrolet Crew Cab, long bed pickup, seats 6; 137,880 miles.  Vehicle is safe but in poor condition and unreliable.  The HSU lead mechanic has advised us not to take this truck more than 50 miles from campus.  It is used for local trips and department business only.  Needs immediate replacement.  Fuel costs are high for this truck because of high engine wear.

Vehicle #67 - 1996 Ford F250 Crew Cab, 4x4, short bed pickup, seats 6, - 81,125 miles.  Truck is in good condition and is regularly used on field trips and at field camp.  Anticipated replacement date is 2012 (8 years).

Vehicle #68 - 2001 Chevrolet 3/4 ton 4x4 Suburban, seats 9, - 35,552 miles.  Vehicle is in good condition and is regularly used on field trips and at field camp.  Anticipated replacement date is 2016 (12 years).

Vehicle #83 - 1991 Ford F350 Crew Cab 4x4 long bed pickup, seats 6; 183,848 miles.  Vehicle is in fair condition and is regularly used on field trips and at field camp.  Anticipated replacement date is 2004.  Annual maintenance costs are high on this vehicle because of its age and very high mileage.

Vehicle #88 - 1990 Chevrolet 3/4 ton 4x4 suburban, seats 9, 110,000 miles.  Vehicle is in fair condition and is regularly used on field trips and at field camp.  Anticipated replacement date is 2008 (4 years).

b) Analytical equipment

Rigaku RIX 3000  X-Ray Fluorescence Spectrometer.  

X-Ray Fluorescence spectrometry is used for determination of bulk chemical composition of powdered rock samples.  This instrument is used by students in undergraduate core courses (GEOL 310 and 311), in an upper division undergraduate elective class (GEOL 482), and by senior thesis students, masters thesis students, and faculty members for research.  

Philips PW 3040/00 X-Ray Diffractometer.

 X-Ray Diffraction is used for determining the identity of fine-grained minerals. This instrument is used by students in undergraduate core courses (GEOL 310 and 311), in an upper division undergraduate elective class (GEOL 482), and by senior thesis students, masters thesis students, and faculty members for research.
Experimental Petrology Lab
The newly established experimental petrology lab includes two devices to perform high temperature and high temperature-pressure experiments on geologic materials.  The first device, which is not yet operational, is a Deltec furnace capable of performing high temperature crystallization and melting studies at atmospheric pressure.  The second device is a piston-cylinder apparatus and is capable of producing high temperatures (up to 1600(C) and high pressures (equivalent to 15-90 km deep in the earth) to simulate conditions within the Earth’s crust and mantle.  The lab also includes the equipment necessary to prepare samples and the furnace assemblies for each high-pressure experiment.  This supporting equipment includes: a metal lathe, micro-welder, digital balance, diamond saw, sample polisher, computer, bench top hydraulic press, drying oven, muffle furnace, and assorted tools.  Brandon Schwab assembled the lab utilizing donated equipment, grant money, and a one-time monetary donation.  The facility serves as Schwab’s primary research tool and is utilized in undergraduate research, as well as for teaching activities in courses like GEOL 310 and GEOL 482.

Thin section lab


The thin-section lab contains rocks splitters, rock saws, and rock polishing equipment.  It is used for preparation of samples for x-ray diffraction and x-ray fluorescence analyses and for preparation of petrographic thin-sections.   Scott North offers instruction in the use of this equipment each semester, and both undergraduate and graduate students use the lab for preparation of materials for class projects and for senior thesis and masters thesis research.

Soils Lab

The soils lab and associated sieving/splitting lab contain all the equipment needed for detailed particle size analyses, and for clay mineral preparation to be analyzed on the X-Ray Diffractometer.  The major equipment in the sieving/splitting lab includes analytical sample splitters, sieves, a sieve shaker, analytical balances, a gasometric Chittick (to measure calcium carbonate %), a fume hood for wet chemistry analyses, and a distiller for production of distilled water.  The soils lab equipment includes a variety of glassware, an analytical balance, an ultrasonic bath, muffle furnaces, drying ovens, settling tubes, pH meters, hot plates, and a shaker table.  The equipment in these labs is used in various types of sediment analyses in support of classroom projects, and of undergraduate, graduate, and faculty research.  The labs are commonly used by students who are not geology majors for their research projects.  Geology classes that regularly use these labs are GEOL 350, 482, 550, 554, and 558.
Seismograph

The HSU Department of Geology seismograph consists of two components: the vault and the display/drum recorder. The vault is specifically engineered, floor-level concrete housing that was cut into the foundation in the northwest corner of the Founders Hall basement in 1948. The vault is sensitive enough to record a wide frequency of Earth tremors on a seismograph. The seismograph, housed directly next to the vault, is a 1950-model Benioff seismograph. The display component of the seismograph is in the Van Matre Hall lobby and consists of a drum recorder and glass housing. Paper on the drum recorder is regularly changed so that recent earthquakes can be recorded on the drum and displayed. This display is a significant public education tool, and visitors to campus, including tours for prospective students and their families, visit the Van Matre lobby to see our seismograph in action.

c) Field Camp Equipment

Conditions at field camp are rugged and dirty.  This combined with the wear and tear of transporting to and from camp each summer means equipment wears out faster than would normally be the case.

The kitchen tent is a Weatherhaven Series 8 Tropical.  It is a 16 ft X 16ft, dirt floor tent.  The aluminum frame is in good condition but the cover itself is in poor condition and needs immediate replacement.  The doors no longer zip together making it hard to keep dust and dirt from contaminating kitchen work surfaces.  It also leaks.  A new cover from Weatherhaven is $1,650.  Equipment used in the kitchen tent includes a large commercial grill, a propane oven, one heavy duty, two-burner range and one light duty, two-burner range.   The most expensive (and critical) equipment used in the kitchen tent are two Servel 7.5 ft3 propane refrigerators and a Katadyn hi volume water filter.  One refrigerator is in fair condition and will need to be replaced in 2006.  The other refrigerator is in good condition and the anticipated replacement date is 2010.  New refrigerators cost $1,500 each.  The water filter is used to filter stream and spring water for drinking by students and staff.  It has a broken pump handle that must be replaced this year at a cost of $210 (a new, complete water filter is $1,000).  A 6 ft X 10 ft cargo trailer (see section 6.1.6) is used to transport a portion of the field camp equipment and doubles as a food pantry for the kitchen tent.  It is important to have an enclosed place to store food to keep it safe from rodents.  Anticipated replacement date for the trailer is 2014 at a cost of about $3,000.
The classroom tent is a Boonie Barn, 16ft X 24ft wood floor tent.  It was purchased in 1990 and the cover was replaced in 1999; a cover is expected to last 9 to 10 years.  Both the aluminum frame and its cover are in good condition.  Anticipated replacement date for the cover (the aluminum frame should last many decades) is 2010 at a cost of $6,000.


The solar electric system includes four 75-watt Siemens solar collectors, a 22 amp charge controller, a 600 watt 12 volt DC to 120 volt AC modified sine wave inverter/battery charger, and four 6 volt, 225 amp hour deep cycle batteries.  We have a portable Honda EM2500X generator as a back up source of electricity.  The electrical system provides AC power to the classroom tent and kitchen tent.  Power is used for lights, computers, printers, handheld radio chargers, food processor, etc.  The inverter is barely adequate for our electrical needs and should to be upgraded to at least a 1000 watt true sign wave inverter at a cost of $1,000 to $1,500.  Additionally, the deep cycle batteries need to be replaced every four years at a total cost of $400.

The classroom tent is equipped with 6 laptop computers and two printers.  The computers are over ten years old and need to be replaced with newer ones.  A basic laptop is all that is required.  Macintosh is preferred due to their superior performance, ease of use, and simple networkability.  Six replacement laptops (used) and two new printers would cost about $2,300 (($350 per computer and $75 per printer).

d) Other Equipment


Microscopes for mineralogy & petrology: Currently, the mineralogy/petrology lab has 20 work stations but only 18 microscopes, limiting lab sections to 18 students.  This limitation presents significant scheduling problems, because all other geology core courses can accommodate 24 students per lab section.)  In addition, some of the microscopes are 30 years old, and replacement parts are not available.  A minimum of two new microscopes are needed now.   Cost of a petrographic microscope is ~ $7,000.  In addition, there should be a regular replacement program for microscopes.  


Surveying equipment: 1 kinematic GPS, 1 total station, 1 theodolite, 1 research grade auto level, 6 student teaching quality auto levels, 4 alidade/transits, 1 research grade fiberglass stadia rod, 4 student teaching quality stadia rods.  The auto levels all need routine maintenance for which they are overdue.  The data recorder on the total station needs to be replaced, and the total station needs calibration and/or replacement.


Geophysics equipment (all obsolete): electrical resistivity meter (1970), 12 channel reflection seismograph (1984), proton magnetometer (1984), MEQ 800 portable single channel seismograph, vibration monitoring seismograph. 

6.1.7 Library

The undergraduate geology program includes the BA and BS degrees as well as a Minor in geology.  The BS degree is the most rigorous degree offered by the department.  According to the Humboldt State University 2004-2005 Catalog, the BS degree in geology “emphasizes independent research at the senior level and is recommended for students who plan to enter graduate school.”  I have evaluated the resources at HSU Library that support the undergraduate geology programs in the categories of Indexes/Abstracts, Monographs, and Journal/Serial Holdings.  I have also included a discussion of the Library’s Historical Materials Budget data to show the dwindling support for library resources since 1999.

Indexes/Abstracts

The library subscribes to the major indexes/abstracts relevant to geology: GeoRef and Geobase.   We also provide access to the Quakeline Database.  Descriptions of each database are given below:

· GEOBASE (1980 to date).  A broad-ranging index to literature in the fields of geography, geology, ecology, oceanography, and international development.

· GEOREF (1785 to date for North America; 1933 to date for rest of world). An index to the literature of geology, including hydrology and hydrogeology.

· QUAKELINE Database. Produced by the Multidisciplinary Center for Earthquake Engineering Research (MCEER) Information Service, the database contains bibliographic information on earthquakes, earthquake engineering, natural hazard mitigation, and related topics.

It is extremely important that the library provide access to the literature of geology even though the library does not own all or even a majority of the literature indexed.

Monographs

As noted in previous program reviews of the BA/BS in Geology, the library purchases little specialized literature in geology.  That is certainly true today because of the steady decline in our book budget.  The allocations in the QE (Geology) classification for the last five years can be seen in the table below:

	Fiscal Year
	Allocation
	Number of Items Purchased

	1999/2000
	$3980
	58

	2000/2001
	$4000
	65

	2001/2002
	$3500
	61

	2002/2003
	$3100
	37

	2003/2004
	$2700
	30

	2004/2005
	$ 504
	None as of 10/20/04


Since the highest allocation ($4000) in 2000/2001, the allocation to the QE (geology) classification has decreased by 87.4%  It should be noted that there were some years when the complete allocation was not expended on geology books. This was due to fluctuations in publication cycles, decreased numbers of purchase requests from faculty, and variance in the number of book reviews appearing in such titles as Choice.  The suspension of book buying in April 2004 meant that the $2700 allocated for 2003/2004 was not completely expended.

We have many of the basic monographs useful for initial research but we lack the more specialized primary literature required by upper division and graduate students.  However, the growing availability of data and government documents on the web may make this less problematic and the library’s extensive government documents collection alleviates somewhat the adverse effects of the dwindling monographic budget.  The resource sharing system (RSS) through the CSU Union Catalog makes it very easy for students to request monographs online from any of the other CSU libraries.  Requested items generally arrive in a few days.  Monographs that cannot be obtained through the CSU Catalog may be requested through the library’s interlibrary loan service.  

Due to budget shortfalls, the library has drastically curtailed book purchasing from April 2004 until at least July 2005.  There is a very small amount of money ($504) available to purchase books that the faculty need for reserve or that are deemed to be essential to the curriculum.  This means that there will be very few current geology monographs available in HSU Library to BA/BS/Minor in Geology students.  It is doubtful that this situation will improve anytime soon and, even when the budget picture is better, we probably will not be able to fill in the holes in our collection caused by this cessation of book purchasing.  On a more positive note, at the request of Brandon Schwab, the library was able to buy the forthcoming five-volume reference work, Encyclopedia of Geology.  It should be received in the month or so and will be added to the reference collection.

Journal/Serial Holdings

The journal/serial collection is critical to any undergraduate program and the BA/BS/Minor in Geology program is no exception.  To evaluate the periodical/serial collection for geology we checked our current holdings against the list (attached as an Excel file) of ninety-nine priority journals indexed by Georef, the most important indexing & abstracting service in geology.  HSU Library has current print or online subscriptions to 58 titles or 58.6% of all titles in the list of priority journals.  I also checked the list of geology journals in the 12th edition of Magazines for Libraries against our holdings.  That list is also attached as an Excel file.  HSU Library has current print or online subscriptions to 61 titles or 57.5% of the 106 journals listed.

Our budget for periodicals and serials has declined for each of the past several years.  We were forced to cancel a total of 587 print periodical/serial titles in Fall 2003 and, over the past five years (1999/2000-2003/2004), have experienced a 37% decrease in paid print serial titles and a 43% decrease in paid print periodical subscriptions.  The average cost of a journal has increased an average of 9% each year and that increase must be absorbed by our dwindling budget, adding insult to injury.  The blows to our budget are softened somewhat by the growing number of electronic journals we have.  As stated above, we have current subscriptions to 58 (58.6%) of the 99 titles on the list of Georef priority journals.  Of these 58 titles, 23 are available electronically from Science Direct, six are available online through the American Geophysical Union (AGU), and six are available online from other vendors/databases (Wiley, EBSCO, Lexis Nexis, OmniFile, ABI Inform).  Of the 61 titles that HSU has on the list of geology journals in Magazines for Libraries, 12th edition, 45 are available online.  Of these 45 online titles, 27 are available from Science Direct, six are available from AGU, four are available from Wiley, four are available from Academic Search Elite (three have embargo periods), two are available from Kluwer, and two are available from other sources.  Based on these figures, I judge our journal/serial collection to be fair for the undergraduate geology programs.  

Geology students who are enrolled in a capstone course such as a seminar (GEOL 485), field camp (GEOL 471, 472, 473), or senior thesis (GEOL 490, 491, 492) are eligible for the Ingenta Document Delivery Service.  If the library doesn’t have a journal article they need, the student can usually get it within a day or two by requesting it through Ingenta.  This lessens somewhat the negative impact of our decreasing print periodical collection.  However, if we are unable to afford to continue our subscriptions to the vendors providing electronic journals (several contracts come up for renewal soon and prices will most likely increase), then our collection will be decimated.  

Interlibrary Loan is available to all geology students who need an article that is not available at HSU.

Historical Budget Data

The attached HSU Library Historical Materials Budget Data shows the decline the budget for books and periodicals from 1999/2000 to 2003/2004 in and the resultant decrease in numbers of books purchased and paid subscriptions to print periodicals/serials.  It also shows that the average cost of a book went up by 60% from s1999-2003 and the average cost of a journal went up by 36% between 1999 and 2004.  Over that time period, 29% fewer books were purchased in all disciplines and 697 paid print periodicals covering all subject areas were cancelled.  Many of those cancelled titles were either already available online or the subscription was converted to online only.  However, there were seven print geology titles cancelled that are no longer available in any format to our students.  Those titles are: (1) Geotechnique,  (2) Journal of Geophysical Research (JGR): Atmospheres, (3) JGR: Planets, (4) JGR: Space Physics, (5) Marine Goeresources & Geotechnology, (6) Micropaleontology, and (7) Quarterly Journal of Engineering Geology and Hydrogeology.

The Library is committed to having accurate usage statistics for both print and electronic journals.  The Periodicals Department keeps statistics on how often a print journal is shelved which may be viewed at http://library.humboldt.edu/~wrp/use2.htm.  Statistics are available for Fall 1999 through Summer 2004 and are arranged by call number.  The FIND (ctrl-F) command may be used to search the list for the call number range of interest (e.g., QE) and/or words in titles of journals.  

Likewise, there are usage statistics available for electronic journals and databases.  I have gathered the usage data for the American Geophysical Union (AGU) journals available electronically as shown in the table below:

	Journal Title
	2004 YTD Use Total 
	2003 Use Total

	Geophysical Research Letters
	20
	10

	JGR (all sections)
	190
	22

	Reviews of Geophysics
	2
	21

	Tectonics
	10
	8

	Water Resources Research
	132
	187

	
	
	


Mary Kay, Collection Development Librarian, is available to answer further questions about use statistics for electronic journals.  She may be reached at x3414 or mhk1@humboldt.edu.

Appendices: 
Georef Priority Journals



Geology Journals in Magazines for Libraries, 12th ed.



HSU Library Historical Materials Budget Data

6.1.8 Computing


Geology is a discipline that relies on graphical information.  Computer-based methods of data collection, recording, analysis, display, and distribution are becoming standard in the geological sciences.  In order for faculty and students to stay abreast of this rapidly developing area in the earth sciences, it is essential for the department to have continuing access to state-of-the-art computer facilities.  

Faculty office computers


Up-to-date faculty computers are essential to obtain data (such as digital elevation models) from web-based sources, to process and manipulate digital images, to submit grant proposals and reviews to funding sources (for example, the National Science Foundation), to prepare and submit manuscripts and accompanying figures and tables to journals, and to submit abstracts to professional meetings.  The majority of the faculty office computers currently in use in the Geology Department have been purchased through research grants to individual faculty members.  Peripheral equipment, such as flatbed scanners, printers, a slide scanner, and a system to download digital photomicrographs from a microscope to a faculty office computer, have been purchased in part with research grant funds and in part with university funds.


Support is urgently needed from the university for purchase of new faculty office computers!  Faculty office computers need to be replaced on a regular schedule (every 4 or 5 years), yet no new computers have been purchased for geology faculty members using university funds since fall, 2000 (four years ago).  

Smart classrooms

The proliferation of smart classrooms on the HSU campus has enabled geology faculty members to incorporate timely, state-of-the-art information in geology lectures.  Most geology faculty members use powerpoint presentations for at least part of their lecture classes.  In addition, many faculty members use the computers in smart classrooms to display real-time information (seismograms, isoseismal maps, streamflow data, live pictures from “volcanocams” etc.) from various geology-related internet sites as part of lecture presentations.  


Current scheduling practices have allowed the Geology Department to use smart classrooms for most geology classes.  However, there is still a need for additional smart classrooms.  Each semester, several geology classes that could have benefited from a smart classroom have been held in rooms lacking this technology, and faculty members who would have liked to use powerpoint or had access to the internet have had to do without. There is a particular need to upgrade smaller classrooms (24 seat section) with smart technology.  All of our upper division electives and required graduate classes fall in this category.  It is often difficult to secure a smart classroom for these smaller-sized classes with the existing facilities, yet these are the courses that may benefit the most from a technology component. We would like to be able to teach all geology lectures in smart rooms.


The Geology Department would like to thank Philip Hooker and his staff for their work in creating smart classrooms and for their consistently prompt and reliable support of class activities (i.e. helping us out when the rooms are smarter than we are).  Philip and company are great!

Computer labs

Students use computers in lab activities in the majority of geology courses.  The kind of computer use varies from class to class.  Students in introductory classes commonly all need to use computers equipped with internet connections simultaneously.  For example, students may be asked to look up earthquakes that have occurred worldwide in the previous 24 hours and to identify seismic waves from a particular earthquake on seismograms from several different stations, or to view streamflow levels at stations throughout the United States and to pick one site for further analysis.  Alternatively, students in upper division geology classes are more apt to use a particular computer program to analyze data as one step in a multi-step lab exercise.  Examples include plotting and contouring fault orientation measurements as part of a field trip write-up for Geology 330, or computing normative rock compositional data in Geology 311, or calculating mineral formulas from chemical compositions using MS Excel in Geology 310.  In a third kind of computer use, students in senior and graduate level classes may spend several weeks of lab classes learning and applying computer-based analytical techniques to a particular kind of data.  Examples might include ground water flow modeling, statistical analyses of hydrologic data, or creating 3D plots and 2D projections using large geochemical datasets.


Geology 308 (Natural Disasters on the Pacific Rim) is a course that was developed around GIS and Internet lab access.  The class was originally proposed as part of an NSF grant proposal to establish an undergraduate cartography lab in the HSU Geography Department; Lori Dengler (Geology) and Margaret Pearce (Geography) were co-Principal Investigators for the grant.  The grant proposal was funded, and Geology 308 has been taught in the cartography lab six times since the lab opened.  Unfortunately, Margaret has left HSU and the fiscal realities of budget reductions have made it no longer possible for the Geology Department to use the Geography Department cartography lab.  Geology 308 is a unique course allowing undergraduate non-science students to use GIS to compile hazards maps and run sophisticated hazards analyses that has received rave reviews and full enrollments.  However, we were unable to teach the course in Fall 2004 because of the lack of lab access.


Computing facilities (or access to facilities) for most of the laboratory activities described above are currently pitifully inadequate.  It is difficult and sometimes impossible to reserve one of the campus academic computing labs for a particular class for two or three times in a semester, because the labs are booked all semester by classes that use the labs every week.  Computer based lab activities in Geology 108 and 109 have had to be cancelled some semesters because computer labs could not be reserved for the scheduled lab times.  Computer-based lab exercises in upper division and graduate level geology labs are carried out using an aging stable full of disparate machines that have been retired from other uses, or, in one case, donated by a student!  Variations in operating systems, program compatibility and processing times between these computers lead to unnecessary student frustration.  In addition, there is no printer connected to the computers in the Van Matre Hall labs, so students cannot print out the results of the analyses they do in lab except by storing information to a ZIP disk and taking the disks elsewhere to print them.  Finally, as described above, we have had difficulty offering Geology 308 because of lack of access to the FH 106 cartography lab.

GIS lab


The Geology Department currently houses a small GIS laboratory.  The facility contains four Pentium-based PC's that are capable of processing digital imagery and developing Arc-View and Arc-Info-based databases and maps.  The lab also contains an older large format digitizing tablet and large-format HP 455CM plotter as well as an A4 digital scanner.  Data are stored on individual PC's and an integrated large-capacity server that can be accessed over the Internet.


The GIS lab is used by graduate and undergraduate students and faculty for research and teaching projects.  Several graduate and undergraduate thesis projects have relied on the lab's capabilities for their research.  


The Geology Department will need to update some components of the GIS lab in order to better serve the needs of students and faculty.  The large format digitizing table is currently off-line because it is not compatible with Windows XP.  We would like to replace it with a more current, large format table.  In addition, the HP 755CM plotter is at least 7 years old.  It has been used to print large maps, images, and posters for presentation of student/faculty research results at in-house poster sessions and at professional meetings.  Currently the plotter is relatively slow and does not have either the memory or current technology to produce many of the larger files developed to relay geologic information.  The lab would also benefit from a large format scanner capable of scanning entire maps (i.e. maps larger than the standard 8.5x11" format).

Computer needs

The Geology Department needs a dedicated computer lab.  

Because computer-based lab activities are incorporated in so many courses, and because the Geology Department does not have a room that could be dedicated solely to computer use, we envision our computer lab as a set of 25 identical laptop computers that could be moved from one lab room to another, and an airport/WiFi system that would enable student users to connect to the internet in any given teaching lab.  The computers should be PC compatible, and capable of running GIS software and other discipline-specific software such as scientific graphing programs (for ternary diagrams, stereonets, etc.).  Two printers (one color) that are dedicated to this group of machines are also needed.  The mobile computer lab should also have a LCD projector that can display the faculty member's "control" screen for teaching in labs.  This projector system is necessary because none of the geology lab rooms (FH 20, VM 107, VM109, VM110) are smart-room capable.

The Geology Department needs updated equipment for the GIS lab.


The HP 755 CM large format plotter is growing outdated and causing an excessive use of lab administrator/computer tech time with each new rendition of software.  It is no longer programmable with the touch pad on the plotter.  Additionally, as mentioned earlier, the faculty computers are not maintained by the university on a regular basis so there are various software systems from individual faculty members' computers that need to be (and currently are not) accommodated by equipment (such as the plotter) in the GIS lab.  Due to various needs of different instruction modes, and different faculty research requirements, the department has a need to run in UNIX, MAC OS 9 and in a variety of Microsoft systems.  An upgrade of the HP 755 CM to a HP 1055 CM would fulfill that need, probably at a cost of about $7000.  This upgrade would also allow the University to save IT time as there would be parallel systems in multiple settings around campus.
6.1.9 Facilities

Storage space for field camp equipment:  equipment includes two refrigerators, a stove, several large burners and griddle, water tanks, large tents/shelters, plumbing (including large rolls of water pipe), solar panels and electrical system, furniture, building materials, etc.  Adequate storage for these items is a dry space at least 400 square feet with easy access to truck parking for loading and unloading.  At present we occupy a room in the basement of the University Annex.  It is large enough and dry, but access is a bit difficult.


Storage for trenching shores:  trenching shores are required safety equipment used to help prevent cave-ins in trenches used to study sub-surface geology.  The shores are heavy aluminum pieces about 8 feet long.  We own 12 of them.  They are used with full sized (4' x 8') sheets of plywood and other accessory items.  Approximately120 square feet of dry, secure space with ready access for vehicle loading are needed for storage of shores.  At present they are stored in the Spidell House garage, a temporary structure on campus.


Parking for geology department vehicles:  we own five field vehicles (pickup trucks and carryalls) that need to be parked on campus when not in use.  We also own a covered trailer (for hauling field camp equipment)  that needs a long term parking location on campus (it is used off campus for seven weeks during summer).  Designated parking spots are needed for all of these vehicles.  At present we compete for available service vehicle parking spaces that may be a long way from our center of operations (Founders and Van Matre Halls).  As a result, staff time is used in retrieving vehicles for maintenance and field trip use, and looking for parking when vehicle use is complete.

6.2 Expenditure Data

6.2.1
Operating expenses (including temporary help), total budget allocations, and average cost per FTES over the period of review are shown in the following table.  

	Operating Expense Budgets and Average Cost per FTES

	Year
	FTES
	Personnel

Cost
	Operating Expense (OE) Cost
	Total Cost
	Cost per FTES

	AY 99-00
	124.1
	705,913
	26,534
	732,447
	5,904

	AY 00-01
	114.2
	711,812
	67,919*
	779,731
	6,826

	AY 01-02
	118.3
	686,301
	85,794**
	772,095
	6,525

	AY 02-03
	131.5
	729,218
	20,982
	750,200
	5,706

	AY 03-04
	143
	746,788
	20,010
	766,798
	5,362

	* Includes allocation for Program Review 99-00 (35,145) and reimbursement for new faculty moving expense (4,000).

** Includes allocation from President’s office via Dean’s office (45,800), two new faculty start-up funds, and one new faculty moving expense (13,200)


With the exception of two years in which additional "one time only" funds were made available, cost per FTES has decreased steadily through the period under review.

6.2.2 Average cost per FTEF for the period under review is shown in the following table.

	Year
	FTEF
	Cost per FTEF

	1999-2000
	8 
	$ 91,555

	2000-'01
	8
	$ 103,964

	2001-'02
	8.5
	$ 90,834

	2002-'03
	8.5
	$ 88,258

	2003-'04
	8.5
	$ 90,211


With the exception of one year in which additional "one time only" funds were made available, cost per FTEF has decreased over the period under review.

6.2.3 Average cost per number of majors

	Year
	Number of Majors
	Cost per Major

	1999-2000
	63
	$ 11,626

	2000-'01
	52
	$ 14,994

	2001-'02
	63
	$ 12,255

	2002-'03
	68
	$ 11,032

	2003-'04
	56
	$ 13,692


6.3 Other Funds

The graph below shows that research grants and contracts to geology faculty members provide a significant source of income for the Geology Department.  It is perhaps noteworthy that the decrease in outside research funding received in the last few years coincides with the decrease in number of faculty members in the Geology Department and with the resulting steady increase in student/faculty ratio.  Increase in student/faculty ratio is felt not only in larger classes (with more grading, more students attending office hours, etc.) but also in less tangible ways such as increase in average number of undergraduate advisees per faculty member.  The resulting increasing time demands on individual faculty members takes a toll on research and scholarship, and on the ability of faculty members to generate outside funding.

Donations to the Geology Trust provide an additional source of funds for the Geology Department.  In the past several years, funds from the Geology Trust have been used to supplement expenses that would normally be covered by OE (for example, to purchase a new stove for field camp).  However, the primary uses of Geology Trust funds are: 1) providing mini-grants to senior thesis students (Namson Fund) and 2) saving money to purchase replacement field vehicles (vehicle trust). 
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Graph of income from grants and contracts, income from operating expenses (OE), and balance of the geology trust account over the time period under review.  High OE values in the 2000-'01 and 2001-'02 academic years reflect "one time" increases including new equipment funds, start-up funds for two new faculty members, and moving expenses for two new faculty members.

7. SIGNIFICANT CHANGES SINCE LAST PROGRAM REVIEW 

7.1 Departmental Strengths


a) New faculty


The most important change since the last Geology Department program review is the hiring of two new probationary faculty members.  One of these, Brandon Schwab, has assumed teaching responsibilities in mineralogy, earth resources, and instrumental methods (needed since the retirement of Don Garlick), and brings a new area of expertise, experimental petrology, to the department.  The other, Mark Hemphill-Haley, is helping to maintain the HSU Geology Department's traditional teaching and research strength in neotectonics, paleoseismology, and earthquake hazards (needed since the retirement of Gary Carver).


b) Strong undergraduate program that includes faculty-student research


In spite of decreasing number of faculty members and diminishing resources, the HSU Geology Department has maintained its strong, field-based, traditional geology undergraduate program.  Student involvement in independent research and in cooperative faculty-student research projects continues to form the nucleus of the geology undergraduate program.  In the five years covered by this review, HSU Geology faculty and students have published 35 faculty-student co-authored papers (see Appendix 2 for a list of publications).  (Note: this list contains only faculty-student co-authored papers; individual faculty members have published additional research independent of students.)  The undergraduate program gets a very strong endorsement from recent HSU graduates and from graduate programs and employers (see responses to questionnaire, Section 8).

7.2 Departmental weaknesses


a) Decrease in number of faculty 


Decrease in faculty numbers through direct retirement and through participation in the faculty early requirement program (FERP) (i.e. teaching 1/2 time for 5 years) has made it increasingly difficult for the Geology Department to meet student needs in all areas - general education, service courses for other programs, the undergraduate geology major, and geology graduate program.  Consequently, scheduling classes each semester involves trading off one area against another, and trying to strike a balance between competing demands.  

 There are many interrelated consequences of the decrease in number of faculty members in the Geology Department.  One of the results of decreasing geology faculty numbers is the delay of progress toward degrees for some students because fewer geology courses are being offered.  A second result is a substantial decrease in the number of upper division geology elective course offerings, a change that has a direct negative impact on students' ability to tailor their degree programs to meet their own educational and career objectives.  Undoubtedly, the reduced offerings of upper division elective classes are adversely affecting students who are applying for graduate work and for competitive job openings.  (The importance of geology electives was stressed by HSU geology alumni - see section 8. Learners' Outcomes Assessment Addendum, and Appendix 1).  A third result of decreasing faculty numbers is less efficient operation of individuals (both faculty members and students are spending more time with advising, degree planning, special arrangements for students to complete classes in spite of scheduling conflicts, etc.) and of the department as a whole.  Finally, the increased workload for each of the remaining faculty members is adversely affecting faculty scholarship. As noted previously (section 6.3), the decrease in number of faculty members in the Geology Department (and resulting steady increase in student/faculty ratio) coincides with a decrease in outside research funding received in the last few years.  Increase in student/faculty ratio is felt not only in larger class sizes but also in less tangible ways such as increase in average number of undergraduate advisees per faculty member.  The resulting demands on individual faculty members take a toll on research and scholarship, and on the ability of faculty members to generate outside funding.         Outside scholarship leads to better teachers using innovative, up-to-date methods and knowledge.  Outside funding and the faculty/student research that it supports are underlying strengths of the Geology Department.  We cannot maintain our program without them.


b) Difficulty students have finishing the degree in four (or, for transfer students, two) years.  

Geology degree requirements include a minimum of two semesters each of chemistry, physics, and mathematics in addition to geology courses.  Because many of these classes must be taken in a particular sequence, a student who does not choose to major in geology (or in another science field) early in his/her college career commonly takes 4.5 or 5 years to complete the degree requirements.  Most HSU geology majors arrive as transfer students in their junior year; those who have not completed math, chemistry and physics prerequisites before coming to HSU cannot enroll in many geology core courses in their first year and are therefore unable to complete graduation requirements in less than three years at HSU.  Impacted classes in the basic sciences (particularly chemistry), more stringent scheduling of geology courses (for example, fewer sections of GEOL 350 offered) and fewer geology elective course offerings may all contribute to the difficulty that students have in completing degree requirements in four (or, for transfers, two) years.

c) Lack of up-to-date equipment

Curriculum adjustments, student training, and student/faculty research are increasingly limited by the lack of up-to-date computer equipment, geophysical equipment, surveying equipment, and microscopes.  One only needs to attend a national meeting of any professional organization (e.g. Geological Society of America, American Geophysical Union) to see how rapid technological advances are transforming our discipline.  It is critical that HSU stay abreast of advances in tools and techniques for mapping and for basic analytical work.  Funding over the past decade has not allowed us to stay anywhere close to current in terms of equipment.


d) Budget stress

The continuing diminution of department resources beyond faculty allocation has affected all aspects of the program from increased faculty workloads (especially at the Department Chair position) to operating expenses and the ability to offer the variety of electives that has helped to establish our program's reputation.  The continued budgetary battles year in and year out fray the nerves and sap the morale of even the strongest of programs, and Geology is no exception.
7.3 Resource Needs


The Geology Department needs to hire a faculty member in the sub-discipline of petrology in order to maintain a viable undergraduate degree program (for justification, see section 6.1.2).


The department also needs a full-time stockroom technician/field camp manager.  The workload for the stockroom manager/field camp manager position is such that it cannot be completed at the current time base; this position and should be increased to full time (see 6.1.3).


The department chair position needs an increase in time base.  The current level of 0.32 time is inadequate for the duties that are now required for a department chair and building coordinator.  The Geology Department chair position should be at least 0.5 time.

The Geology Department needs two new field vehicles in order to continue to run our field-based instruction, especially field camp.  Two of our vehicles are due for immediate replacement and another will need to be replaced in approximately four years.  The replacement cost if the Dept purchases used is about $20,000 each or $38,000 each if the replacement is a new vehicle (see 6.1.6a).


The Geology Department needs a dedicated computer lab in order to let students so computer-based projects in the lab portions of geology core courses (see 6.1.8).


The department needs two new petrographic microscopes to make all work stations in the mineralogy-petrology laboratory useable (see 6.1.6d).


The department needs updated equipment in the GIS lab (see 6.1.8).


The Geology Department needs to replace outdated geophysical equipment.


Note: All of the resource needs listed above are primarily teaching needs.  They are not the kinds of resources that we are able to purchase through research grant funding.

8. LEARNER OUTCOMES ASSESSMENT ADDENDUM - RESPONSES TO QUESTIONNAIRE

Background: In early October 2004 the Geology Department mailed out questionnaires as part of our leaner outcomes assessment. The questionnaire was developed by the geology faculty. Questionnaires were sent out to three groups: current geology majors, HSU geology alumni and local earth science professionals.  The questions were in essence the same for each group but slightly modified to be consistent with the group’s status (have/have not graduated, etc.).  A copy of each of the three questionnaires is in Appendix 1. 

Purpose: The purpose of this section is to summarize results from the questionnaires. The questions prompted a written response, not a ranked numerical response.  Therefore, this summary restates the question and provides an abstract of the responses to the question (Summary). We then provide a sampling of the verbatim responses to substantiate our summary and to give reviewers a sense of individual responses where such specificity is helpful. 

Question: Do you believe that the education you received at HSU adequately prepared you for an earth science career?

Summary:

With one exception, responses to this question indicate that alumni feel a Humboldt geology degree adequately prepared them for an earth science career.  Most responses go well beyond indicating an adequate preparation and point out some of the unique attributes of an undergraduate or graduate geology degree from Humboldt. A sampling of verbatim responses from the question “Do you believe that the education you received at HSU adequately prepared you for an earth science career?” are included below:

“Yes, I am currently doing business development for professional consultants, which includes Geotechnical Engineers, Hydrogeologists, Geologists, and Soil experts.  And yes my education at HSU prepared me for my career.”

“YES - I am the senior technical lead for volcanic risk assessment at Southwest Research Institute, and am the PI on a highly contentious program for the US Nuclear Regulatory Commission related to radioactive waste storage at Yucca Mountain, Nevada. Would have never guessed that mapping in the Schell Creek range with John Longshore would have led to this!”

“YES - HSU gave me outstanding undergraduate education and training in geology. The profs were committed to teaching us ignorant undergrads, and took extraordinary efforts to get us out into the field as part of class work. I owe a lot of my subsequent success to the solid, field-based knowledge I gained at HSU. Once you've learned to map in the Franciscan Fm., other outcrops just aren't as intimidating! I hope you can keep the emphasis on applied, field-based enforcement of the knowledge gained in the classrooms.”

“In addition to HSU (1978-80) I also attended UC San Diego (1977-78), and graduated from UC Santa Barbara in 1981. While the theoretical and lab classes were more advanced at the UC schools, the faculty commitment to education was markedly lower, and there were few excursions to the field. HSU was the superior undergrad department, and I would have stayed until graduation if more elective classes were held.”

“I am in an earth-science related field. I do not think that the geology program adequately prepared me for a geology career.  The offerings in soft-rock geology and stratigraphy, upon which much of the environmental fields depend, was a small and poorly taught fraction of the curriculum.  The ideas and concepts taught were out of date at the time and would be even more so now if they haven't been updated.  I did not realize how inadequate my softrock geology was until I got to graduate school and saw how much I did not know - but needed to - everything from trace fossils to sedimentary structures to modern sedimentary environments.”

“Absolutely!”

“Yes; I have been employed as a geologist ever since graduating from HSU.”

“I am currently working as a geomorphologist.  The education that I received at HSU adequately prepared me for an earth-science career.”

“Absolutely, yes. When I entered graduate school, I was better prepared than any fellow student I took classes with. I learned mineralogy from Don Garlick, I learned optics and igneous/metamorphic petrology from John Longshore, and I learned stratigraphy/sed from Ken Aalto. These were the main influence on my career and I will always be grateful.”

“Yes, I do believe that education I received at HSU prepared me for an earth science career. I am currently employed at Pacific Watershed Associates doing erosion control work.”

“Yes. HSU actually over-prepared me for an earth science career. I find myself in places where "supervisors" are less well-prepared (obviously not "Humboldters").”
“Yes, absolutely”

Absolutely

“Without question”

“The field skills I gained in field camp are probably the most important I gained.  The classes gave me exposure and a base to work from, though are not as directly pertinent to what I am doing now.”

“I am currently a graduate student at the University of Hawaii, studying under another

former student of HSU geology (Dr. Michael Garcia).  HSU geology provided me with abundant exposure to varying geologic environments and the technology used for their study.  This experience has been instrumental in my preparation for the Geoscience field.”

“Definitely”

“I am currently working in an earth science related field. I think the current program does a pretty good job but there are some areas that could be improved.”

“Yes”

“Yes, absolutely.”

“Yes I do work professionally as part of a geotechnical consulting firm and I firmly believe that my education from the HSU Geology program prepared me to perform my job very well.”

“The basic geology disciplines are well taught but they need to be supplemented with application topics.  The department can provide good professional preparation if it partners its curriculum with engineering and natural resource departments.”

“Most definitely! The quality of faculty and their involvement in the geologic community, regionally, instilled in me a commitment to stay involved and up to date with current research and findings, as well as be a leader in geologic endeavors.”

“Yes, and I do believe my 2 years with the geo dept at HSU prepared me well for the career I am in as well as any I choose from this day forward.”
Question: How important do you consider field camp in your geology education?

Summary: 

Field camp is our capstone course and the best way to evaluate total learner outcomes from our program is to solicit alumni and current student feedback on the value of field camp. Our alumni and current students overwhelmingly think that our capstone course is successful as a course, necessary for leaning essential skills and important to their careers. In support of our evaluation, we reproduce verbatim a sampling of the responses to the question of how important do you consider field camp to your geology education:

“Field Camp is critical to the program.”

“I believe it was the single most important class that I have taken at HSU.”

“This was perhaps the most important element in my education at HSU….. It is a capstone course that provided me with not only strong field skills but also with the confidence of being able to apply my knowledge to real situations. It was also an extremely important element in understanding the limitations and possible ambiguities of performing scientific investigations. Without this knowledge I would not have been able to perform well in my subsequent employment in the field.”

“Field Camp is extremely important-it is the culminating experience that transitions classroom theory to field application, much more so than classroom field trips. Field Camp brings the “real world” to the student’s work, such as deadlines, teamwork, and field judgements (sic) to interpret complex geologic problems.”

“It was one of the two opportunities I had in HSU classes to develop my field skills, which are the core of what makes me a valuable geologist now.”

“…… Mastery of Field skills is primary to the development of a competent geologist. Field camp is where a geological education comes together.”

“Very important as it provided an opportunity to work on a large project in a team environment with individuals from varied backgrounds, even folks attending schools other than HSU.”

“Yes, HSU field camp was the best class I have ever taken.  ….  When I work in the field with my fellow grad students here in Hawaii, it is perpetually evident which of them has had field camp, and which have not…. “

“I think field camp was one of the most pivotal classes I took in college. It totally buoyed my confidence as an aspiring geologist and convinced me that I had made the right choice of disciplines… field camp provided an excellent setting for learning to work and live with others, …which is much more representative of the “real world” “.

“I believe that my participation in the HSU Field Camp program was the single most important element of my geological education.  I learned more in working on field projects at field camp than I did in any other single course taken at HSU.”

“…Field camp was vital to my education. My MS and PhD involved extensive field work, which I couldn't have achieved w/o HSU's field training. It is impossible to gain the needed sense of scale and perspective on geological processes without doing advanced field work. ……..As a TA at Oregon State Univ., I co-taught field camp for 3 summers in Eastern OR. After teaching students in the field, I'm even more convinced that undergrads desperately need to apply their classroom understanding to real-scale geological field problems. “

“Of all the academic experiences I had in HSU's Geology Program, the Field Camp activity and experience stays most vividly in my mind…”

“Yes, I did field camp.  It was irrelevant to my career.  I got everything I have ever used from the field methods course before field camp.  Little is to be gained from this intensive field course, as few are called to be out mapping in this day and age.  The experience is fun and the scenery beautiful but not worth the time/effort expended.”

“Yes. It is critical; some project managers will not hire staff that lack field camp. Field camp ties it all together….”

“I attended HSU field camp. I consider field camp to be an irreplacable (sic) portion of any collegiate geologic education.”

“HSU'S field camp was an important capstone experience. Most graduate programs require field camp and HSU's is excellent.”

“Yes, I considered field camp to be VERY important in my, or anyone else’s geology education. It is very important to get the field experience and find out how much you want to work in the field vs office.”

“Major. It is imperative, particularly in view of the many students I have hired over the years. Those without field experience suffer significantly, and are far underprepared for work as geologists. Those without experience in the field have extreme difficulty in understanding basic aspects of geology, whether three dimensional or compositional.”

“Field camp is the quintessential laboratory in which to ferment the geological skills one learns in the classroom. Persons who live life in a world of ideologies never get to test their theories out in the field. Field camp is the place where the theory and the reality are combined….”

Question: The University is currently restricting elective course offerings. What do you consider the importance of electives in your geology education?

Summary:
The responses clearly indicate that learner outcomes are significantly enhanced by elective courses. Some students emphasized that electives provided breadth within the geology major. Other former students recounted how electives both in and outside the department provided breadth of knowledge that made it easier to make career changes years after graduation. Still other students stated that the lack of electives in some years frustrated them in meeting their education goals and in one case led to student transfer to a UC campus that had more electives. The bottom line is that electives are considered important by most all students because they provide breadth, variety and stimulation, which better preparing students for graduate school, for geology jobs, and for the possibility of mid career changes in job focus. For our current students, a strong thread through the responses was that electives provide them with breadth of knowledge and make them more competitive in the job market after they graduate.

Following are representative verbatim responses to the question “The University is currently restricting elective course offerings. What do you consider the importance of electives in your geology education?”:

“Electives are very important in my geology education. I'm a firm believer in a rounded education, as to better understand the relationships of other fields of interest as related to each other, i.e. geography, geology etc..”

“Y'all lost me in my senior year because there were so few electives for me to take in 1980-81. Electives are the reward for learning all the basics, and a chance to apply the first several years of mandatory knowledge to areas you (not the program) find interesting. Without meaningful electives, it is near impossible for undergrads to gain realistic knowledge in the sub disciplines of geology. This makes deciding on a graduate pathway incredibly difficult, as you really don't know if certain areas (petrology, hydrology, geophysics,,,) appeal to you or not. I transferred to UCSB because I was interested in petrology, but there wasn't anything to take at HSU my senior year. I would have stayed if there were classes in advanced petrology, isotope geochem,istry, and volcanology to choose from.”

“As an oceanography/geology double major, I had little time for electives between the two majors' requirements and the geology courses were many of my electives.  Thus, I had few problems trying to round out my graduation requirements.  I think that geology electives for the rest of the student body is critically important however, given the importance of geology to so many of the issues facing us today – ground water loss and saltwater intrusion, seismicity, rising sea level, coastal erosion and desertification. Geology is so interdisciplinary that elective offerings are crucial, and may make up a large part of any individuals curriculum.”

“They allowed me to be more inter-disciplinary with my education and fulfill my career objectives. My employment and many other geologists have a lot of cross-over with ecology. Without electives I would not have had the academic experience I needed and my career would be limited.”

“Am very saddened to learn that electives are being  limited. Geoscientists are increasingly required to specialize in sub-fields of the science. This is true even at the undergraduate level! In order to prepare students for graduate school and especially to prepare them for professional employment, a geology curriculum must offer specialty options.”

“I feel it is very important and valuable to have electives included in your class work. The variety is very important. I took virtually every geology elective ever offered at Humboldt in Geoscience except one….”
“Extremely important!! Add courses that teach ….how to write a report that succinctly and yet fully explains the what, were, why, when and how they investigated an issue and provide clear and unambiguous conclusions that are well supported, and fully explained, by the observations and testing.  Additionally, GIS is becoming an ever more important tool for scientist to use to accumulate, store and analyze spatial data.  Geomorphology should be emphasized….”

“I think the worst possible thing the school could do to our geology department is to cut our 554 quaternary field trip classes. I believe I have learned more on those trips than I have any one class. All the pictures that we see in the books come to life in the field. I feel like the only way to understand somethings are to go out and actually “touch” the rocks. “

“I consider electives very important, and a variety of choices is key. This is the area a student can expand his/her knowledge into areas of interest outside the required classes.”

“The electives keep me from burning out on core classes, mix up my day a little.”

“Critically important. Geology requires a mastery of many different disciplines. By restricting our access to the study of those disciplines we are denied the opportunity to learn vital skills which allow us to be competitive in the job market upon graduation.”

“Electives are very important because they allow students to explore different disciplines at their own discretion. Geology is a VERY broad subject, restricting elective courses limits the ability for students to study different subjects, therefore limiting the multi-discipline nature of HSU geology.”

“Electives are very important because it gives the students a choice to learn more in their emphasis or area of interest. Without electives, both the students and teachers will be bored because there will only be a set of courses that are offered with no variation.”

“More electives build a “better rounded” student and therefore a more employable scientist in all respects- and that’s why I pay my tuition, in hopes that it will someday pay me back with a stable job doing something that I enjoy, not so that I will be fighting for my job because I don’t have equal or better skills than the other applicants.”

“The geology elective classes are important for refining and expanding the core knowledge taught in  the required classes for the major. We are fortunate to have a group of professors in the geology department that excel in a variety of geological studies; the elective classes allow the professors to expand on the "basics" taught in the core classes and provide exposure and depth in specific areas that they are experts on.   Also, the 554 field studies classes are a necessary component of field exposure for the undergraduate studies.”

“Electives are another way for a student to build upon his/her experience & education to help them with getting a job after graduation. The broader the educational experience, in some respects, the more versatile the employee.”

Question:What areas should the geology program add or further develop? 

Summary:

The responses were highly varied depending on whether the respondee was a current student, a recent alumni or an older alumni.  Common threads included adding a GIS course, adding a technical writing course and better integration with watershed and natural resource programs. Samples responses include:

“I believe that ecology is an important part of geology, and paleoecology and similar classes should be offered more frequently. For example, certain plants may grow only on certain types of soil or near certain kinds of bed rock. Learning species that are picky about  their subtrate will help us understand/interpret what the geology is going on underneath dense vegetation. ….. More classes in Paleontology would aid in mapping  and paleoclimatic/ecological interpretation of the areas being mapped.”

“More marine geology! Not just the stuff above the water. HSU’s  r/v Coral Sea is a great and unique resource that should/could be utilized for practical geologic studies on a regular basis.”

“The program would benefit from a general technical writing/ pertinent computer skills course (CAD, GIS, Excell with a geo-based lesson plan) etc.  

“It would be helpful to have some GIS tied into the core  curriculum.  

“Stick to the basics of a well-rounded undergraduate geologist. …..HSU's strength is its solid undergraduate program. Expose the students to field-based problems, and continue to show how field data is used to develop conceptual models and test hypotheses.”

“Too often I have to deal with recent grads who know how to use computer programs. … Continue to emphasize structural geology and basic petrology, as those are the foundations for most other disciplines.”

“Exploration geophysics and GIS are becoming routine techniques in many areas, and undergrads should have a solid exposure to these areas. But more than the technology, they need to learn how to write and present ideas to a range of audiences. While we're turning out technically adept computer users, fewer and fewer new grads can express themselves effectively. Expand the use of oral presentations and summary write-ups in class/seminar settings.”

“Applied mathematics and computer mapping and analysis of landscape processes and anthropogenic disturbances.  Electives and good advising provide this.”

“GIS and or other computer mapping courses”

“I believe that geomorphologic and hydrologic areas of the HSU geology department should be further developed.”

“HSU should maintain its strong position in neotectonics and geomorphology and surface processes. I believe that is essential.  but I also believe HSU must maintain a first rate geology faculty with breadth.  that means covering the fundamentals, including mineralogy, mineral optics, igneous petrology, metamorphic petrology, sedimentary petrology, geochemistry, structural geology, and paleontoloogy.”
“Interaction with the watershed program”

“Continue with the tradition of field-based studies. I feel my hands-on experience allowed me to secure and hold employment in the geosciences field. ….. I would strongly recommend strengthening the traditional fields of stratigraphy and petrology. Both of these areas provide technical experience and are easily applied to this area(for field studies).”

“Offering a course for graduating seniors who may be going into the consulting field (which is probably a significant percentage) so they can understand  the business side of geology (budgets, deadlines, client service). In addition, there is always room for improvement in technical writing.”

“I cannot stress the importance of the field skills I gained. I would add at least one short (one week) field project based class per semester combined with research and hands on training.”

“Professional writing skills and communication classes. “

“Having been away from the program for so long its difficult to assess.  When I left GIS in the department was in its infancy, I hope that effort continues.”

“Since HSU is known for its natural resources program, there should be much better coordination and cooperation between Geology and NR course offerings, including, but not limited to, watershed studies.”

“I think the geology program should add a technical report writing requirement. The Oceanography program used to offer one that helped me much more than I ever expected. There is not enough emphasis placed on grammar and the ability to coherently communicate an hypothesis or findings.”

“The program would benefit from a general technical writing/ pertinent computer skills course (CAD, GIS, Excell with a geo-based lesson plan) etc.”

“I feel the Humboldt State geology undergraduate program is fantastic. There are many opportunities for lab exercises in the field, as well as field trips.  I would love to see this not only continued, but also expanded into classes such as Mineralogy and Petrography.”

“In my time out of college, I have seen an incredible rise on the demands for individuals who are proficient  in G.I.S.”

Question:Do you have further comments or suggestions?
Summary:

We have selected a few responses to reproduce verbatim.  The first two are from present students, the rest from alumni.

“The department is wonderful, but the professors are stretched too thin. I think the university expects them to do far too much. It’s good to be economical, but it can be taken too far. Cutting classes may save money in the short term, but if it means you’re turning out students that don’t have the required knowledge, the university is failing at its number one objective and its reputation will suffer accordingly. If they’re serious about increasing enrollment, it seems a bit short sighted to slash the course offerings. Students won’t come here if the courses they want aren’t offered.”

“Keep up the good work and please try hard to replace the retiring faculty with young, excited faculty in order to keep the good name that HSU Geology has made thus far in its existence!”

“HSU geology department has produced a lot of good earth scientists, the “WORLD” would suffer without it.”

The geology program really needs to keep up the gusto! As professors move on their positions need to be replaced with new world-class educators.
“Get the geology students involved and associated with the issues and work done by: civil, hydrologic and geotechnical engineers; wildlife and fisheries biologist; foresters; hydrologists; seismologist, architects, environmental and urban planners; paleoclimatologist and other earth and natural scientists.  In my work the projects have benefited greatly from the combined efforts of all the various professionals working together to synthesize all the data to find the connections and answers the questions posed.  This is the reality of the working world-rarely have I ever been asked to answer a purely geologic question.”

“Please continue to support the geology department as it is a dying breed. We cannot let the geology program wither and die, the safety of our lives are in their hands. Many "Humboldter" geologists hold key positions, relevant to public safety, in many agencies and corporations such as: the California Department of Transportation (yup, that bridge you just crossed over), Pacific Gas and Electric (oh yeah, there's the nuclear material) and LACO Engineers (just filled up gas at that gas station, wonder how the ground water is).”

“When I applied to HSU, I did so because of its strong geology program. I visited and read about virtually every geology program in the state of California and I choose HSU. Would I do the same today? Yes, I think so. But if the program is whittled away, bit by bit, it will surely loose its reputation as a first-rate program. It is much easier to erode a reputation than it is to build one. Keeping the program strong and robust makes good sense. It ties in well with other HSU strengths in resource areas such as forestry and fisheries. Weakening the geology program is very short-sighted and difficult to remedy.”

“I often recommend HSU to alumni from my own undergraduate program and one, Elizabeth Barnett, will be starting at HSU this year.  I hope I can continue to recommend this program and continue to be proud that I hold an HSU degree.”

“I am very proud of my degree from the Humboldt Geology Department and would recommend the department to potential students.”

9. PROPOSED CHANGES OVER THE NEXT SEVEN YEARS

9.1 Personnel

Faculty


Information presented in 6.1.1 (enrollment history) and 6.1.2 (faculty) show that the Geology Department has reached/passed a critical minimum faculty number.  The program cannot maintain its strength in all areas (general education, service courses for other departments and programs, the undergraduate geology major, and the environmental systems/geology M.S. program) at current or lower levels of support.  Specifically, we propose the following faculty hires:



Short-term (within the next year): By May, 2005, the Geology Department will have lost 3.5 faculty positions and gained 2 over the past 7 years.  We have an immediate need to hire 1 tenure-track faculty member to recover part of the net 1.5 faculty member loss.  This faculty member is needed to support the mineralogy, petrology, instrumental methods, earth resources, and field camp components of the geology program.



Long term (within the next 7 years): As faculty members retire, the Geology Department will need to replace them with tenure-track faculty members.  Ken Aalto will complete his FERP participation and fully retire 4 years from now.  Bud Burke has stated his intention to retire 5 years from now.  Additional retirements are also possible in the next seven years. 

Staff 


Information presented in 6.1.3 (staff) documents the Geology Department's need for a full-time Instructional Support Assistant (stockroom manager/field camp manager position).  This need is immediate.

The department also needs to maintain a full-time Instructional Support Technician.  As described in section 6.1.5 (Services) and 6.1.6 (Equipment), the Instructional Support Technician and Instructional Support Assistant maintain a tremendous range of analytical equipment (e.g. X-ray diffractometer, X-ray fluorescence spectrometer), vehicles, laboratory equipment, and field camp equipment.  Scott North plans to retire at the end of Fall, 2006.

The Geology Department needs to maintain a full-time department secretary to work during the academic year and in the first seven weeks of the summer break, while field camp is in session.

9.2 Program


The Geology Department plans to maintain its highly regarded program in traditional, field-based geology as well as to continue its strong program in field-based studies of active geologic processes.  Both of these traditional strengths of the HSU geology program were emphasized in the responses we received from our learners outcome assessment questionnaires (Section 8). 

(1) Incorporate more computer-based analysis, particularly GIS, into the geology program.

Our commitment to educating students in active processes and to strengthening our ability to educate students in the concepts of Earth System sciences (Section 4.1) will dictate the faculty expertise required to maintain and build upon our unique strengths in active geologic processes.  We hope to build upon our strengths in teaching students to conduct independent scientific thinking to better prepare them for future changes in the geological sciences.  We anticipate that our program will trend toward more integrated studies, including those involving human activities, to better serve societal needs.  We recognize the importance of increasing the HSU Geology Department's technological capabilities, particularly in using and teaching GIS and other computer-based techniques (see learners outcome assessment questionnaire responses, Section 8).  However, we intend add computer-based analyses as an addition to, not as a substitute for, our strengths in field-based education.  We believe an education that encourages observation, analysis, and evaluation of cause(s) and effect(s) as recorded in geologic materials will better serve our students than the replacement of these skills by exclusively computer-based analytical methods.  The timeline for incorporation of additional computer-based teaching and geologic analysis is dependent upon budget, staffing, the timing of future faculty retirements, and the Geology Department's ability to replace retiring faculty members.
(2) Re-certify Earth Sciences Secondary Subject Matter Teacher Credential Program.

The Geology Department is required to submit documentation for re-certification of the Secondary Teacher Credential program in earth sciences by summer, 2008.  The California Commission on Teacher Credentialing has issued new standards in sciences, and all programs must prepare reviews in order to continue to offer Secondary Subject Matter Credential Programs.   Faculty release time (a minimum of 3 WTU) will be required to review the new standards, assess the current course offerings relative to the standards, and prepare the review document.

(3) Incorporate a greater writing component in the core geology program.


Based on the learners' outcome assessment questionnaire responses, we have identified the need to incorporate a greater writing component into upper division geology majors' core courses.  One possible way to do this would be to develop a writing course as an elective for upper division geology students.  Another way would be for instructors in upper division courses to include more writing assignments as course requirements.  

9.3 Equipment

The Geology Department needs two new field vehicles in order to continue to run our summer field camp.  Two of our vehicles are due for immediate replacement and another will need to be replaced within four years.  The replacement cost if the department purchases used vehicles is about $20,000 each or $38,000 each if the replacement is a new vehicle (see 6.1.6a).


The Geology Department needs a dedicated computer lab in order to let students do computer-based projects in the lab portions of geology core courses (see 6.1.8).  Our need of a dedicated computer lab could be met without additional space by the purchase of 25 laptop computers, an airport/WiFi system, and a LCD projector.


The department needs two new petrographic microscopes to make all work stations in the mineralogy-petrology laboratory useable  (see 6.1.6d).


The department needs updated equipment in the GIS lab (see 6.1.8).


The Geology Department needs to replace outdated geophysical equipment.


Note: All of the resource needs listed above are primarily teaching needs.  They are not the kinds of resources that we can purchase through research grant funding. 
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Sheet1

		PROGRAM REVIEW 2004/2005    Enrollment History and Staffing

		Year		Semester		LD		UD		GRAD		TOTAL		No. Faculty		stu/fac

		Fall 99		F '99		387		211		60		658		8		82.25

		Spring 00		Sp '00		399		289		32		720		8		90

		Fall 00		F '00		494		186		36		716		7		102.2857142857

		Spring 01		Sp '01		213		284		33		530		8		66.25

		Fall 01		F '01		470		208		90		768		8		96

		Spring 02		Sp '02		384		248		49		681		9		75.6666666667

		Fall 02		F '02		466		230		34		730		8		91.25

		Spring 03		Sp '03		446		185		54		685		9		76.1111111111

		Fall 03		F '03		370		263		61		694		8		86.75

		Spring 04		Sp '04		492		287		62		841		9		93.4444444444

		Fall 04		F '04		572		301		36		909		7		129.8571428571
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		PROGRAM REVIEW 2004-2005  Enrollment History & Staffing

		Summer Programs

		Year		LD		UD		GRAD		TOTAL		No. of Faculty		Stu/Fac

		2000		20		101		1		122		4		30.5

		2001		18		86				104		4		26

		2002		17		48				169		2		84.5

		2003				76		6		82		1		82

		2004				51				51		2		25.5
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