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	Field research methods and conservation approaches for specific taxa are explored through lectures, case studies, lab exercises and field work. A focus on conservation initiatives to combat the amphibian crisis emphasizes techniques in both science and outreach.


	Course taught in an intensive, mixed-format offering, in a 13-day session offsite at the SI-Mason Center in Front Royal. Students complete some readings in advance of first classroom session and submit a written final assignment within one month after conclusion of classroom component.
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Species Monitoring and Conservation: Amphibians 
(CONS 6XX, 3 credits)

Place and Time of Course Meetings:

· June 10-20, 2010 intensive course at Smithsonian National Zoo’s Conservation and Research Center, 1500 Remount Road, Front Royal, Virginia, 22630

· Students shall have read certain assignments prior to the first classroom session

· Course continues through July 20, 2010, with students completing online assignments after the conclusion of the intensive onsite component

Prerequisites: A general biology (or herpetology) course. Prior coursework in environmental science, ecology, and/or statistics recommended. 

Instructor of Record: Brian Gratwicke, PhD, Wildlife Biologist, Center for Species Survival, National Zoological Park, Smithsonian Institution. Email: gratwickeb@si.edu; telephone: 202-633-0257.  Office hours: by appointment.

Additional Instructors:
Matthew Evans, Amphibian Biologist, Department of Animal Programs, National Zoological Park, Smithsonian Institution 

Don Forester, PhD, Associate Professor, Department of Biological Sciences, Towson University

Priya Nanjappa Mitchell, PhD, Amphibian & Reptile Coordinator/State Liaison, Association of Fish and Wildlife Agencies, and National Coordinator, Partners in Amphibian and Reptile Conservation (PARC)
Jennifer Sevin, MS, Biodiversity Conservation Specialist, Center for Conservation Education and Sustainability, National Zoological Park, Smithsonian Institution 

Ed Smith, Museum Specialist, National Zoological Park, Smithsonian Institution
Joel Snodgrass, PhD, Professor, Department of Biological Sciences, Towson University 

Possible Guest Lecturers:
J. D. Kleopfer, Head Herpetologist, Virginia Department of Game and Inland Fisheries 

Esther Langan, Biological Technician, Department of Pathology, 
        National Zoological Park, Smithsonian Institution

Karen Lips, PhD Associate Professor, Department of Biology, University of Maryland 

Roy McDiarmid, PhD, Herpetologist, National Museum of      

        Natural History, Smithsonian Institution 
Jesus Maldonado, PhD, Research Geneticist, Center for Conservation and Evolutionary Genetics, National Zoological Park, Smithsonian Institution 

Shirlee Tan, PhD or Christiana Grim, PhD, Toxicology Researcher, US Environmental 

        Protection Agency
Kevin Zippel, PhD, Director, Amphibian Ark
Catalog Course Description: (3:3:0) Prerequisites:  A general biology (or herpetology) course. Prior coursework in environmental science, ecology, and/or statistics recommended.
Field research methods and conservation approaches for specific taxa are explored through lectures, case studies, lab exercises and field work. A focus on conservation initiatives to combat the amphibian crisis emphasizes techniques in both science and outreach.
Learning Objectives: 

Over one-third of amphibian species are threatened with extinction. Given the uncertainties and unknowns inherent in the diverse and multidisciplinary challenges imperiling amphibians, we must arm those facing the crisis with the capacity for effective, comprehensive action, including both research and outreach.  This course is intended to introduce participants to the multiple tools and techniques which can be applied to amphibian conservation, both in-situ and ex-situ.  Through a series of lectures, case studies, laboratory exercises and field work, participants will explore amphibian conservation in-depth.  Topics covered include amphibian identification, taxonomy, and collection; field assessment and monitoring techniques such as call surveys, artificial cover, drift fences and pitfall, mark and recaptures, transects and plots, and larvae surveys; captive breeding and animal husbandry; wildlife toxicology; disease and pathology; and genetics. Course instructors, from a variety of disciplines and backgrounds, will provide participants with a unique learning experience.
Expected Outcomes:

(1) Participants will gain an understanding of the importance of amphibians in culture, human health, ecosystem functions, and the global economy.

(2) Participants will learn about the various threats affecting amphibians and the current status of populations on a local, regional and global scale.  

(3) Participants will gain insight into the various limitations and challenges facing amphibian conservation and be able to compare these with those of other species.

(4) Participants will practice and analyze the various techniques of in-situ conservation, such as monitoring and assessing populations in the wild, which are necessary to understand the effects of human disturbances and evaluate management actions.  

Participants will learn techniques applied to amphibian conservation in ex-situ, such as captive breeding and pathology, and be able to apply this understanding to current conservation challenges and projects.

(5) Participants will understand the importance of proper study design and data collection and utilize this knowledge in designing a study of a particular amphibian species or species in an area.

(6) Participants will enhance their understanding that science is but one necessary component in amphibian conservation; they will critique amphibian case studies from around the world and be able to discuss and apply appropriate lessons in context.
(7) Participants will develop a project proposal and an amphibian conservation outreach mechanism to demonstrate mastery of course concepts.
Required Reading:
Students arrive at the residential short course having completed some (previously emailed) reading assignments.  Other readings are provided in the course packet upon arrival. During the onsite sessions, discussions and other activities elucidate these readings. Additional readings are completed along with June-July online follow-up assignments. Below is a partial list of course readings.  

Gascon, C, J. P. Collins, R. D. Moore, D. R. Church, J. E. McKay and J. R. Mendelson III. (Eds). 2007. Amphibian Conservation Action Plan. IUCN. 

Griffiths, R.A. and Pavajeau, L. (2008) Captive breeding, reintroduction, and the conservation of amphibians. Conservation Biology, 22 (4): 852-861.
Heyer, R. W., M. A. Donnelly, R. W. MacDiarmid, L. C. Hayek, and M. S. Foster.  1994. Measuring and monitoring biological diversity: standard methods for amphibians.  Smithsonian Institution Press. 

Mitchell, J. C., A. R. Breisch and K. A. Buhlmann. 2006. Habitat management guidelines for amphibians and reptiles of the Northeastern United States. Partners in Amphibian and Reptile Conservation. Technical Publication HMG-3, 

Poole, V. and S. Grow (Eds) 2008. Amphibian Husbandry Resource Guide, Edition 1.1. AZA Amphibian Taxon Advisory Group. 

Pough, F. H. 2007. Amphibian Biology and Husbandry. ILAR Journal 48(3): 203-213.

Semlitsch, R. D. (Ed.) 2003. Amphibian Conservation. Smithsonian Institution Press.

Assignments and Grading Policies

Policy on participation: Students are expected to participate in the full offering of the course, including all lectures and exercises, discussions, and individual and group assignments. Students are also expected to come prepared to each day of the course, having read the required reading and/or completed assignments. Students will be asked to submit their final projects on time and in the proper format. Students should take full advantage of interacting with instructors, lecturers and other course participants to receive the full benefit of this opportunity.

Policy on late assignments: Unless prior permission is received from the course instructor, late assignments cannot be accepted, and credit cannot be awarded.

Grading: Grades will be based on the following components:

Participation in class, discussions, labs and field exercises


25%
Outreach Presentation







20%


Exam









20%


Project Proposal







35%

Grading standards will follow this system: 90 – 100% = A; 80 – 89% = B; 70 – 79% = C etc.  Note that in graduate courses, a B is required to pass a course.
Grading Components and Evaluation:

(1) Participation in Class, Discussions, and Lab Field Exercises (25%)  
Students are expected to research and select case studies, read assignments and participate in the class discussions of these topics. Students will be evaluated based on their selection of case studies, knowledge of the contents of the articles and how well they apply the contents of all reading assignments to the discussion topics and class exercises. Application of field and lab-based techniques and computer-based technologies is also a critical component of this course, and students who ask for clarification or inquire about further applications will receive the most benefit from the course. Students will be evaluated on their competency in following instructions and completing individual and team exercises in a timely, professional manner.  
(2) Outreach Presentation (20%)

This assignment allows students to apply their knowledge of amphibian conservation by developing a presentation which serves as an outreach mechanism. Students will determine the target audience and amphibian conservation message which they seek to convey.  Examples include educating fisherman about releasing invasive species into waterways, educating the pet industry about spreading chytrid fungi and informing lawmakers of the need for amphibian funding and legislation.  A 15-minute presentation will be graded by course instructors and fellow participants.  

(3) Exam (20%)

An hour-long essay exam will be distributed on the last day of the residential course. This exam will allow instructors to grade participants on their synthesis and application of the course topics. 

(4) Project Proposal (35%)

Students’ work in this course will culminate in designing a project proposal. This proposal can be for either an in-situ or ex-situ amphibian conservation project.  The proposal should be approximately 3,000 words, excluding citations, and include the following sections: Abstract, Need for Project; Project Description (including methods and analysis); Budget and Timeline; Literature Citations; and any tables, figures and images. This paper is due one month from the end of the classroom course sessions.
Course Schedule

	Day
	Topic
	Assignment

	 Pre-course
	Course Preparation Readings
	Gascon et al., 2007; Pough, 2007

	Day 1
	Arrival; Introduction; What to Expect; Team Exercise; Amphibian Crisis Video
	Heyer et al., 1994. Chaps. 1-2

	Day 2
	Status of Amphibians; Importance of Amphibians; Threats and Challenges to Conservation; Defining Goals and Objectives: Differences in Research, Monitoring and Management; Tour of CRC

Proper Study Design (Temporal and Spatial Repeatability, Detectability, Seasonality, etc.) 
	Heyer et al., 1994 Chaps. 3-4

	Day 3
	Follow up on Study Design and Overview of Techniques:  Presence/Absence; Species Richness; Species Diversity; Area-Occupancy; Mark-recapture, Dispersal and Home Range, Behavior; etc.

Field Techniques and Data Collection, Part I: Aquatic Techniques (egg and larvae studies, leaf litter bags, nets, minnow traps, calls, etc.)
	Heyer et al., 1994; Chaps. 5-7

	Day 4
	Field Techniques and Data Collection, Part II: Terrestrial 

Techniques: artificial and natural cover object searches, road surveys, PVC pipes, drift fences and pitfall traps, etc.  spool and thread, etc.
	Heyer et al., 1994; Chaps. 8-10

	Day 5
	Field Techniques and Data Collection Part III: Mark-Recapture 

(toe clippings, elastomere, use natural patterning, etc.)

Data Analyses 
	Search online library for case studies on toxicology and pathology and read one paper

	Day 6
	Laboratory Techniques: Amphibian Health, Genetics and Collections

Malformations; Pathology and Toxicology; taking measurements, swabbing, stomach contents, anesthetizing, collecting tissues, etc.

Genetics (species ID, hybridization, dispersal, Bd, barriers and gene flow, etc.)

Making Specimen Collections
	Work on oral presentations

	Day 7
	No Class (work on plan)
	Mitchell et al., 2006

	Day 8
	Habitat Part I: (Aquatic)
	Mitchell et al., 2006, cont.

	Day 9
	Habitat Part II: (Terrestrial)

Habitat threats and improvements (Invasive species and roads; buffers, artificial habitat, backyard habitats, etc.)
	Poole and Grow, 2008

	Day 10
	Captive Amphibians Part I 

Why is captivity necessary

(husbandry, behavior, enclosure design)
	Poole and Grow, 2008 cont.; Griffiths and Pavajeau, 2008 

	Day 11
	Captive Amphibians Part II 

(breeding and health)
	Select one case study for Topics of Consideration Discussion and read; work on oral presentations

	Day 12
	Topics of Consideration Discussion:  Climate Change Adaptation; Education and Community Engagement; Policies; Wildlife Trade; etc.

Oral Presentations on Outreach Plan

Wrap up and Next steps
	

	Day 13
	Exam 

Departure
	

	
	Follow-up Reading
	Semlitsch, 2003 and other readings chosen for project proposal assignment


