Walrus Management Plan

[bookmark: _GoBack]Objective: Students will research Walrus’s natural history, anthropogenic conflicts and the effects of the loss of sea ice on walrus.    Student will research and learn basic manipulation of GIS to construct a map that identifies walrus activity, and human activities.  Students will analyze GIS data to formulate a comprehensive management plan with the aim of protecting walrus habitat, foraging areas and migration routes. The comprehensive management plan will include recommendations for oil development on off shore lease sales, marine traffic, safety measures on ships in walrus habitat and native Alaskan marine mammal harvest.. 
Method:  Students will fill out a know, want to know, and Learned (KWL) Chart before researching walrus natural history and anthropogenic conflicts.  Students will read fact sheets provided by ADF&G and USGS and engage in group discussion on what they learned.  Students will be assigned a particular topic on walrus and create a poster or graphic organizer.  After students complete their research they will then return to their groups and share information. Students will create maps of walrus habitat and potential anthropogenic conflicts. As a culmination of their research on walruses and maps students’ final project will be to create a comprehensive management plan with the objective of managing walrus population and provide for human uses of the resource.
Background: Walrus utilize sea ice haul outs in the Bearing and Chukchi Sea to rest between foraging trips.  Historically the summer sea ice extends over the continental shelf allowing walrus to rest over their foraging grounds.  Walrus feed on a variety of bivalves, polychaetes and gastropods found in the soft bottom shallow waters of the continental shelf.    Walrus also use sea ice haul outs for bearing young in the late spring.  Recently warmer global temperatures have caused a retreat of the summer sea ice extent.   The summer sea ice has retreated north of the continental shelf where walrus prey is not abundant and that are too deep for walruses to forage.  This has caused walrus to seek terrestrial haul outs.  Projected continued sea ice loss may open areas of commerce resulting in walrus habitat being compromised do to human activities.   Tough management decisions will need to be made in the future to insure the protection of walrus.
Procedure:
Activity 1:  Pass out a KWL chart and have students fill out what they know about walrus under the “know” column. Watch the YouTube video on tagging walrus by the USGS and play Richard Nelson’s Encounters podcast on Eiders and Walrus.  After watching the video and listening to the Podcast have students fill out the “want to know” column.
Notes: This activity should take students one 50 minute class. The responses in the “know” column can be assigned for homework.
Resources: KWL chart, Podcast of Encounters program entitled “Eiders and Walrus” (http://encountersnorth.org/audio_files/Encounters_Eider_Walrus.mp3), YouTube video “Tracking Pacific Walrus Expedition (https://www.youtube.com/watch?v=pF-aNYhCr8k&feature=player_embedded). 
Activity 2: Have students get into groups.  Pass out the resource sheets from the links below. Next have students choose and research one of the following topics: life history, range and habitat, human conflicts and uses, and walrus response to arctic sea ice loss.  After researching their chosen topic, have students create an informative poster or graphic organizer on their topic.  Students then return to their groups and give a short presentation on their topic.  The other students in the group will take notes on their KWL charts under the “learned” column.
Notes: This activity may take two 50 minute classes.  Assign the research and graphic organizer one day and have the next day be for individual presentations to the group.
Resources: KWL chart, Walrus_FS.pdf (USFWS fact sheet on Pacific Walrus), http://pubs.usgs.gov/fs/2008/3041/, http://www.adfg.alaska.gov/index.cfm?adfg=walrus.main, http://www.int-res.com/articles/feature/m468p001.pdf, http://www.ehow.com/how_5085555_create-graphic-organizer.html,

Activity 3: Have students work in pairs.  Each pair receives a grapefruit. Have the students identify and mark the following locations and features on their grapefruit: North and south pole, equator, tropic of cancer, tropic of Capricorn, a few longitude lines (including prime meridian and the antemeridian), and continents. Have students peel their grapefruit trying to keep the peel intact.  Engage the students in a class discussion on the problems of trying to create a 2 dimensional flat map from a three dimensional object.  Discuss conformality versus equivalency, isolines, remote sensing and tracking data.  Have students research and list the different types of map projections and their respective pros, cons and uses.  
Notes:   Allow one 50 minute period for this activity.  Students can complete the research and pros and cons chart for homework.  The above “grapefruit”  lesson was adapted from an activity presented by David J Smith from a Christian Science Monitor article, How Can We Fix the World If We Can't Read a Map?.
Resources: http://egsc.usgs.gov/isb/pubs/MapProjections/projections.html, http://www.kidsgeo.com/geography-for-kids/0031-map-projection-types.php
Map Projection Student Resource Sheet

Activity 4:  Students will create a walrus distribution map either by downloading shape files into ArcGIS or manipulation the layers on the ERMA web site.  Students should identify walrus foraging and occupancy areas, shipping lanes, emergency oil response locations, drilling test sites and oil lease sales on their maps.  Students will need to save and print these maps for Activity 5. The legends will need to be explained to the students (see article; Walrus areas of use in the Chukchi Sea during sparse sea ice cover provided below). The teacher will also need to help students make connections between walrus distribution and human development. If this is the first time students are using ArcGIS the teacher will need to show them how to create their own map, add shape files and manipulate their dots, lines and polygons.
Notes: This activity will take a minimum of two 50 minute periods depending on if you’re using the GIS software or ERMA website.  The teacher may want to extract the shape files the students will need and make them available for students on the school server.
Resources: https://www.erma.unh.edu/arctic/erma.html#x=-165.88256&y=69.48068&z=5&layers=13439+12913+12921+13333+12920+13168+12857+12975; https://www.arcgis.com/home/signin.html; http://www.int-res.com/articles/feature/m468p001.pdf
Instructions for using ArcGIS online: https://dl.dropbox.com/u/39567116/Esri/EdComm/mappingwithago.pdf
http://resources.arcgis.com/en/help/arcgisonline/index.html#//010q00000003000000
https://dl.dropbox.com/u/39567116/Esri/EdComm/storymaps.mp4
http://www.esri.com/news/arcuser/1012/get-up-and-running-with-arcgis-online-for-organizations.htm

Activity 5: Show YouTube video on the loss of sea ice.  After viewing the videos engage students in a class discussion on the effects of sea ice loss.   Topics should include: new commerce opportunities, effects on Native culture and subsistence, effects on wildlife, effects on global climate, feedback loops, and effects on society.  Then review some students maps and ask them what conclusions they have drawn related to walrus habitat.  Revisit the connections you made between walrus distribution and human development in activity 4.  After the class discussions students should have a better understanding of how climate change and human activity will impact the walrus.  Student should also have a good understanding of walrus natural history. 
Notes: This activity should be one 50 min period class. As an extension the teacher may have students create a concept map after the class discussion.
Resources: http://www.youtube.com/watch?v=ZYaubXBfVqo
http://www.youtube.com/watch?v=D0fNQTWzsbM, http://library.usu.edu/instruct/tutorials/cm/CMinstruction2.htm

Activity 6: Have students research what a wildlife management plan entails.  Alternatively the teacher could review the resources provided in class.  Have student create a comprehensive management plan as a group.  This can be in the form of a typed report or PowerPoint slide show.   Students should create a management plan consistent with the preservation of the species, human commerce and traditional native culture and use.   Student’s management plans should include:  

· The management plans goals and objectives consistent with the preservation of the species, human commerce and traditional native culture and uses.  State your recommendations.  
· An evaluation of the current condition of the habitat. Include potential human / wildlife conflicts, availability of food, resting areas, potential predators, ice conditions, etc.  
· The identification of the habitat components that are sufficient, insufficient and in conflict with human activity.
· An explanation of how the practices will positively or negatively affect the species.
· An explanation of where the management practices will be located (students should use the map they have created).
· An explanation of how the team will evaluate the success of their plan.  
Notes:  This activity may take several days depending how much class time you want to allocate for research.  A minimum of one 50 minute class period should be spent on reviewing wildlife management plans. This is to ensure a clear understanding of the expectations of a wildlife management plan.    The requirements of the management plan were adapted from: http://www.extension.purdue.edu/extmedia/4H/4-H-991-W.pdf . The teacher may want to focus on the following before having students develop a management plan; 1)Lay out  the framework under which offshore oil leases have been sold;  2) international agreements on marine traffic (who can regulate marine traffic? Can the U.S government restrict access through an international strait?  Can the U.S. government require specific safety measures on ships passing within our waters?; 3) Native Alaskan marine mammal harvest.
Resources: http://www.clemson.edu/extension/natural_resources/wildlife/publications/fs1_developing_wildlife_management_plan.html, http://en.wikipedia.org/wiki/Wildlife_management, http://www.afrc.uamont.edu/whited/What%20is%20wildlife%20management.pdf
Assessment:  Students won’t be able to complete the written management plan with any accuracy unless they have learned all of the components laid out in all lessons.  This final activity falls in quadrant D of the International Center for Leadership in Education’s rigor and relevance framework.  Activity 5 is a synthesis of knowledge gained to solve a real world problem.  This is authentic learning.  Students can be assessed using a rubric provided for their presentation.  Rubrics may also be used for student’s creation of graphic organizers and maps.
Resources: Presentation rubric for management plan. Graphic Organizer Rubric http://www.leadered.com/pdf/RR%20Handbook%20excerpt.pdf


Extensions: After completing the above lesson.  Have a wildlife biologist with experience tagging and tracking wildlife and working knowledge of GIS come in to your class to give a presentation.
