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Abstract During January–March 2019, we monitored 34 elk and 42 

brown bears overall. In February, the project hired a second PhD student, 

Sarah Schooler, to focus on Roosevelt elk (Cervus canadensis). Student 

Shannon Finnegan carried out her PhD proposal defense at SUNY ESF 

in March 2019. In March, we collected 155 fecal samples from 5 herds of 

elk to examine winter diet. In February, we determined average den entry 

dates for brown bears, the average den entry date for female brown bears 

on Afognak and Raspberry Islands was 24 October 2018, and 2 

November 2018 for males. On Sitkalidak Island the average den entry 

date for females was 25 November 2018. We are ordering new equipment 

and preparing for captures in fall 2019. 
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Summary 

 

➢ We have continued to monitor 34 elk and 42 brown bears collared in 2017 and 2018.  

 

➢ We have continued to update our project website (www.campfirewildlife.com), 

Facebook page (www.facebook.com/campfirewildlife), and Twitter page 

(https://twitter.com/campfirewild) with project results. 

 

➢ We hired a second PhD student, Sarah Schooler to focus on elk, with an expected 

start date in July 2019. 

 

➢ In February, we calculated the average den entry dates for brown bears. The average 

den entry date for female brown bears on Afognak and Raspberry Islands was 24 

October 2018, and 2 November 2018 for males.  

 

➢ The average den entry date for female brown bears on Sitkalidak Island was 25 

November 2018. Only one male brown bear remains collared on Sitkalidak Island and 

entered a den on 6 January 2019. 

 

➢ In March, we collected 155 fecal samples from 5 elk herds on Afognak and 

Raspberry Islands to determine winter diet. 

 

➢ We are currently ordering new GPS collars and conducting equipment inventory to 

prepare for captures in fall 2019. 

Introduction 

Roosevelt elk have important subsistence, sport, economic, and ecological value for residents 

and non-residents of Alaska. Factors that may limit Roosevelt elk populations include 

availability and quality of forage (Mereszczak et al. 1981, Starkey et al. 1982), and 

abundance and distribution of thermal cover (Starkey et al. 1982, Quayle and Brunt 2003), 

which are influenced by forest management (Nyberg and Janz 1990). The spatial and 

temporal availability of these resources can influence elk distribution (Mitchell and Powell 

2004). For example, some elk populations display shifts in habitat use to older forest stands 

with high canopy cover during winter to facilitate thermoregulation and reduce energy 

expenditure (Nyberg and Janz 1990). Alternatively, in spring and summer elk may select 

edges between relatively open areas that provide forage and densely vegetated areas that 

provide escape cover (Skovlin 1982, Quayle and Brunt 2003). Anthropogenic alterations 

(e.g., commercial timber harvest) of elk habitat can also affect the availability of forage and 

thermal cover. Rumble and Gamo (2011) found that site characteristics were the most 

important factors driving elk resource selection, and timber harvest imposed a potentially 

dramatic change in forage and cover. However, ungulates and herbivores can benefit from 

logging due to an increased abundance of browse after timber harvest (Meijaard and Sheil 

2008). Understanding factors potentially impacting elk distribution and abundance, and how 

they vary among forest successional stages and management practices, is critical for 

https://twitter.com/campfirewild
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developing effective forest management strategies which incorporate elk resource 

requirements. 

 

While the impacts of forest management practices on elk has received considerable attention 

(Irwin and Peek 1983, Unsworth et al. 1998, Ager et al. 2003, Boyce et al. 2003, Sawyer et 

al. 2007), much of this research focused on Rocky Mountain elk (C. e. nelsoni). Due to 

divergent evolutionary histories, important differences in behavior, physiology, and habitat 

requirements may exist (Starkey et al. 1982). Thus, differences may preclude managers from 

applying management strategies suitable for Rocky Mountain elk to Roosevelt elk 

populations. 

 

Commercial logging on Afognak Island occurred in the 1930s and became extensive since 

1979, (H. Valley, Afognak Native Corporation, unpublished data), resulting in a mosaic of 

forest stands of varying age. However, the effects of this habitat alteration on elk is unknown. 

We are examining elk distribution and space use to aid in development of a long-term 

management strategy that incorporates sustainable logging, wildlife management, habitat 

improvement, and continued sport and subsistence hunting opportunities.  

 

In addition to forest management practices, brown bears can influence elk calf survival and 

recruitment, in turn influencing elk distribution and resource use (Childress and Lung 2003). 

Therefore, a secondary resource concern includes the potential impacts of logging on brown 

bear distribution, resource use, and elk predation.  

 

Our goal is to identify habitat conditions and forest management practices that result in 

enhanced wildlife habitat and sustainable wildlife harvest. We will examine elk and brown 

bear distribution, space use, and resource abundance on Afognak and Raspberry Islands in 

unharvested and harvested forest stands to identify resource attributes important to these 

species. We will investigate seasonal shifts in brown bear space use relative to elk 

movements and vulnerability (e.g., calving), and develop seasonal elk predation risk maps 

identifying areas with increased predation probability. Furthermore, as part of our Kodiak 

Archipelago study of brown bears, we will examine brown bear space use, diet, and 

fecundity on Sitkalidik Island. 
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Group of Roosevelt elk, Raspberry Island, Alaska, USA, 30 June 2018.  

 

 

Objectives 

1. Examine habitat and forest stand characteristics in relation to elk and brown bear space 

use and develop resource use models to guide forest and wildlife management decisions.  

 

2. Estimate spatial and temporal availability of resources and their effects on space use of 

elk and brown bear.  

 

3. Investigate seasonal shifts in brown bear space use relative to elk movements and 

vulnerability (e.g., calving), and identify areas with increased predation probability.  

 

4. Estimate phenology of berry-producing species to investigate forage availability for elk 

and brown bear. 

 

5. Estimate seasonal diet of elk on Afognak and Raspberry Islands. 

 

6. Estimate diet of brown bears throughout the Kodiak Archipelago.  

 

7. Examine movement behavior and energetic costs associated with varied landscapes for 

elk and brown bear. 
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8. Develop recommendations for a long-term forest and wildlife management plan that 

incorporates sustainable logging, wildlife management, habitat improvement, and sport 

and subsistence harvest opportunities.  

 

9. Estimate population size of brown bears on Afognak and Raspberry Islands. 

 

10. Assess cub survival and recruitment rates of brown bears on Sitkalidak Island.  

 

Study Area 

 

Sitkalidak Island (57.1030° N, 153.2356° W, Fig. 1) (300 km2) is the third largest island in 

the Kodiak Archipelago and is separated from the eastern shore of Kodiak Island by the 320–

3,200 m wide Sitkalidak Strait. Average annual rainfall is 270 cm, average annual snowfall is 

about 168 cm, and average annual high and low temperatures are 8.9°C and 3.6°C, 

respectively. The island does not have permanent residents but supported Alutiiq people from 

over 7,500 years ago until Russian occupation in the late 1700s. The village of Old Harbor 

(215 residents) is immediately across Sitkalidak Strait and villagers regularly visit the island 

to collect subsistence resources. Sitkalidak Island has deep fjords and steep mountains that 

are covered with grasses and alder (Alnus spp.). Several streams provide spawning habitat for 

5 species of Pacific salmon (Onchorynchus spp.). A cattle ranch was present from the 1900s 

through the early 1980s, and bears were frequently killed to protect livestock, causing an 

apparent population decline (P. Kahutak, Old Harbor Tribal Elder, personal communication). 

Population size of brown bears on Sitkalidak Island is unknown. Sitkalidak Island is almost 

entirely owned by Old Harbor Native Corporation and public access is granted by purchasing 

a land use permit in Old Harbor. Bear hunting is by permit only.  

 

Afognak Island (58.3279° N, 152.6415° W; Fig. 2) (1,809 km2) is the second largest island in 

the Kodiak Archipelago, and is 5 km north of Kodiak Island. Raspberry Island (58.0708° N, 

153.1876° W, Fig. 1) (197 km2) is southwest of Afognak Island separated by the 1.5 km wide 

Raspberry Strait. Average annual rainfall and snowfall for these islands is 198.2 cm and 

173.0 cm, respectively. Afognak Island has a subarctic maritime climate with average annual 

high and low temperatures of 7.9°C and 1.9°C, respectively. Afognak Island was set aside by 

President Benjamin Harrison in 1892 as a fish culture, forest and wildlife preserve. Afognak 

Island currently has about 200 year-round residents located primarily in two logging camps. 

The islands have steep rocky shores with Sitka spruce (Picea stichensis), the dominant tree 

species. Devil’s club (Oplopanax horridus), blueberry (Vaccinium ovalifolium), salmonberry 

(Rubus spectabilis), and willow (Salix spp.) comprise much of the understory. Five species of 

Pacific salmon (Onchorynchus spp.) spawn throughout several of the island’s streams and 

lakes. Afognak Island was commercially logged during the 1930s and again since 1979 with 

regeneration efforts implemented in harvested units; no commercial logging has occurred on 

Raspberry Island since the 1930s. Both islands are primarily owned by Native corporations 

(64%), federal (9%), and state governments (27%) (H. Valley, Afognak Native Corporation, 

unpublished data). The islands support the largest elk population in Alaska, with about 840 

elk on Afognak Island and 210 on Raspberry Island. Brown bears occur on both islands but 

the population size is unknown. Elk and brown bear hunting in the area are by permit only.  
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Accomplishments  

 

Telemetry 

We monitored 34 elk and 42 brown bears overall and obtained >30,200 elk locations and 

>36,000 brown bear locations from GPS collared animals from 1 January 2019 through 31 

March 2019.  

 

Elk Fecal Collection 

In March 2019 we collected 155 fecal samples from 5 elk herds on Afognak and Raspberry 

Islands to estimate winter diet. We are preparing send these sample to the Micro 

Composition Laboratory in Colorado for analysis.  

 

Public Outreach  

We updated our project website (www.campfirewildlife.com), Facebook page 

(www.facebook.com/campfirewildlife) and Twitter page (https://twitter.com/campfire_wild)  

with project updates and results.  

 

Brown bear denning 

We determined average den entry dates for collared brown bears on Afognak and Raspberry 

Islands (15 females: 24 October 2018, 8 Males: 2 November 2018) and Sitkalidak Island (19 

females: 25 November 2018, 1 male: 6 January 2019).  

 

PhD student hire 

We hired a second PhD student to work on elk, Sarah Schooler is expected to begin working 

on the project in July 2019.  

 

PhD proposal defense 

PhD student Shannon Finnegan defended her brown bear research proposal at SUNY ESF in 

March. 

 

Logging Data  

We continue to collect historical logging data from Native corporations working on Afognak 

Island. This data will be used during analysis to understand how different timber stand ages 

affect brown bear and elk movements on Afognak Island. 

 

 

Work to be Completed (1 April–30 June 2018) 

 

GPS Collar Downloads 

We will download and map radio-collared animal locations monthly. If a collar is stationary 

for >3 days, we will investigate the site as soon as practical to determine the cause (e.g., 

death, slipped collar). Dropped collars will be retrieved when possible. 

 

 

 

 

http://www.campfirewildlife.com/
http://www.facebook.com/campfirewildlife
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Logging Data  

We will continue to obtain timber harvest information and incorporate it into a GIS database 

as well as determine additional forest age stand classifications based on vegetation structure 

and historical logging. 

 

Public Outreach  

We will update our project website (www.campfirewildlife.com), Facebook page 

(www.facebook.com/campfirewildlife) and Twitter page (https://twitter.com/campfire_wild) 

with project results. 

 

Fall capture preparation  

We will inventory and order necessary equipment, including GPS collars, for brown bear and 

elk captures in Fall 2019. 

 

Berry phonology 

We will deploy 28 cameras on 5 berry producing plant species, devil’s club (Oplopanax 

horridus), high bush blueberry (Vaccinium ovalifolium), low bush blueberry (Vaccinium 

uliginosum), salmonberry (Rubus spectabilis), red elderberry (Sambucus racemose) on 

Afognak Island in April to monitor berry phenology. 

 

Bear harvest 

We will update databases to reflect any previously captured brown bears that are harvested 

during the spring 2019 bear hunting season (April 1–May 15) and collect tissue, hair and 

teeth samples from harvested bears.  
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  Figure 1. Location of Sitkalidak Island, Alaska, USA. 
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Figure 2. Location of Afognak and Raspberry Islands, Alaska, USA. 
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Figure 3. Brown bear GPS locations as of March 31, 2019 on Afognak and Raspberry Islands, Alaska.  
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Figure 4. Brown bear GPS locations as of March 31, 2019 on Sitkalidak Island, Alaska. 
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Figure 5. Roosevelt elk GPS locations as of March 31, 2019 on Afognak and Raspberry Islands, Alaska 


