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ABSTRACT

This report presents the results of a harvest survey and ethnographic research project that investigated the
subsistence uses of large land mammals and furbearers in Game Management Unit 25 in the Yukon Flats region of
Interior Alaska. Large land mammal species harvested and used by Yukon Flats residents include moose Alces
alces, caribou Rangifer tarandus, black bear Ursus americanus, and brown bear Ursus arctos. Furbearing species
included in this study are marten Martes americana, lynx Lynx canadensis, and wolf Canis lupus. For the 2008—
2009 study year a total of 284 of 467 households (approximately 61%) were surveyed in the 7 Yukon Flats
communities of Beaver, Birch Creek, Chalkyitsik, Circle, Fort Yukon, Stevens Village, and Venetie. For the 2009—
2010 study year a total of 260 of 414 households (approximately 63%) were surveyed in the same 7 Yukon Flats
communities.

Overall findings show that moose continue to be the primary wild food resource harvested in Yukon Flats
communities. An estimated 105 moose were harvested during the first study year and an estimated 124 moose were
harvested during the second study year. Survey findings also demonstrate that strong food sharing networks
continue to operate as an essential part of the subsistence economies in these communities. During the first study
year 73% of households used moose while only 23% harvested moose, and during the second study year 78% of
households used moose while only 26% harvested moose. While certain aspects of Yukon Flats hunting methods,
strategies, and perceptions have changed over time, the importance of big game resources for subsistence has not
declined. The health of moose and caribou populations in the region is constantly affected by ecological dynamics
such as changing climatic conditions, wildfire, and predation, but is also impacted by the local demand for
subsistence meat. Additionally, hunting and trapping success in the Yukon Flats is affected by rising fuel costs and
the inability to afford motor boat fuel for long distance travel.

Respondents consistently expressed a desire to empower resource management at the community level based upon
the revival and maintenance of traditional knowledge, the conservation of cow and calf moose, and measured
predator control efforts. Respondents envisioned the integration of traditional ecological knowledge into formal
education for youth hunters and the implementation of community based wild resource stewardship at the grassroots
level as the means to ensure successful management in the future.

Key words: Yukon Flats, Yukon River, Beaver, Birch Creek, Chalkyitsik, Circle, Fort Yukon, Stevens Village,
Venetie, Black River, Porcupine River, Interior Alaska, Gwich’in, Koyukon, moose, caribou, brown
bear, black bear, furbearer trapping, subsistence harvests, participant observation, moose hunting, bear
hunting, moose processing, predator management, traditional ecological knowledge, experiential
ecological knowledge, co-management, community based stewardship, adaptation, socio-ecological
resilience.



CHAPTER 1: INTRODUCTION

This report summarizes the results of a harvest survey and ethnographic project that investigated the
subsistence uses of large and small land mammals in Game Management Unit (GMU) 25 in the Yukon
Flats region of Interior Alaska. The Yukon Flats, bordering Canada in northeast Alaska and extending for
approximately 10,000 square miles, is a broad expanse of tributary rivers, streams, sloughs, lakes,
meadows, muskegs, and forests dividing the rugged Brooks Range to the north and the White Mountains
to the south. The participating communities are Beaver, Birch Creek, Chalkyitsik, Circle, Fort Yukon,
Stevens Village, and Venetie (Figure 1). This project took place between 2008 and 2010. According to

the U.S. Census, these communities had a combined estimated population of 1,117 people in 450

households in 2010 (Table 1). Project partners were the Alaska Department of Fish and Game Division of

Subsistence (ADF&G), the U.S. Fish and Wildlife Service (USFWS), the Council of Athabascan Tribal
Governments (CATG), and the Beaver Traditional Council (BTC).
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Figure 1.—-Map of the Yukon Flats region.




Table 1.-Population of Yukon Flats communities, 2008, 2009, and 2010.

Study findings for 2008

Study findings for 2009

Census year 2010

Alaska Native Alaska Native Alaska Native
Total population population Total population population Total population population

Percentage Percentage Percentage

Community Households Population Number of total Households Population Number of total Households Population Number of total
Beaver 29 57 - - 34 44 - - 36 84 82 98%
Birch Creek 21 31 - - 15 31 - - 17 33 33 100%
Chalkyitsik 26 60 - - 18 31 - - 24 69 59 86%
Circle 40 98 - - 30 68 - - 40 104 88 85%
Fort Yukon 262 434 - - 206 439 - - 246 583 520 89%
Stevens Village 22 64 - - 22 58 - - 26 78 66 85%
Venetie 67 151 — — 89 193 — — 61 166 152 92%

Sources ADF&G Division of Subsistence household survey, 2009; CATG and ADF&G Division of Subsistence household survey, 2010; and U.S. Census 2010.

— = data not collected.



CATG has been promoting increased participation in wildlife management by local users and tribal
governments since the early 1990s. CATG is mandated by the member tribal governments to document
traditional and customary use of wildlife that maintains reciprocity and accountability between all Yukon
Flats resource management stakeholders. Resource management stakeholders in the Yukon Flats include
USFWS Yukon Flats National Wildlife Refuge, ADF&G, tribal governments, Alaska Native
corporations, and traditional users. This mandate led to the establishment of CATG’s harvest data
collection program. Since 1993, CATG’s Natural Resources Department, in partnership with ADF&G
and USFWS, has been administering a household survey designed to assess annual harvest levels of
moose Alces alces, caribou Rangifer tarandus, black bears Ursus americanus, and brown bears Ursus
arctos by Yukon Flats communities. Since 2003, CATG has published harvest data reports based upon
the results of these household surveys (Thomas and Fleener 2003; Thomas 2004; Thomas and Fleener
2005; Thomas and Fleener 2007; Thomas 2008).

Management of moose in the region became more robust with the 2002 development of the Yukon Flats
Cooperative Moose Management Plan (YFCMMP) by ADF&G, USFWS, and CATG. This plan
established the goals to improve moose harvest reporting to more accurately document subsistence needs
and obtain traditional knowledge to better inform management (ADF&G 2002). CATG has maintained an
Annual Funding Agreement (AFA) with the USFWS Yukon Flats National Wildlife Refuge since 2004.
The AFA has allowed continued cooperative work in the area of moose management, funding local
outreach, and organizing around the YFCMMP.

Prior to 2008, CATG survey methods summarized total reported harvests. As part of the effort to improve
available harvest data, the partners elected to implement 2 rounds of harvest surveys: the fall and winter
hunts of 2008-2009 and the fall and winters hunts of 2009-2010. These surveys were administered using
standard Division of Subsistence household survey methods, which establish community harvest
estimates based on expansion. Due to local and management interests in better understanding furbearer
and small game harvests, martens Martes americana, lynx Lynx canadensis, and wolves Canis lupus were
added to the 2008-2009 survey. The results of the 2008-2009 survey contained significant harvests of
snowshoe hares Lepus americanus in the field provided for "write-in” species, thus snowshoe hares were
added to the 2009-2010 survey form. At the request of the CATG Department of Natural Resources,
muskrats Ondatra zibethicus were also added as a species category to the 2009-2010 survey form. The
additions of snowshoe hares and muskrats reflect local knowledge of species that are harvested primarily
for food rather than for the sale of fur. For context, the results of the 2008-2009 and 2009-2010 harvest
surveys are integrated into this report.

The mission of ADF&G Division of Subsistence is to scientifically gather, quantify, evaluate, and report
information about customary and traditional uses of Alaska’s fish and wildlife resources.

CATG participates in harvest data collection to protect and sustain customary and traditional use in the
Yukon Flats. Harvest data is needed to:

e Provide accurate subsistence harvest estimates for Yukon Flats communities (harvest ticket systems
may substantially underestimate harvests);

e Produce scientifically sound data accepted within management and regulatory decision-making
arenas; and

¢ Inform and improve regulations and management decisions to protect Traditional and Customary use
in the Yukon Flats, and promote sustainable resources to accommodate Traditional and Customary
use in the Yukon Flats (see Appendix D).

As noted in earlier harvest survey studies (Brown et al. 2004a), the harvest ticket system for reporting big
game harvests in Alaska may substantially underestimate harvests of rural resident hunters (see Andersen
and Alexander 1992). Andersen and Alexander (1992) compared harvests reported through harvest tickets
to subsistence baseline studies for 9 Interior Alaska communities during the regulatory year 1987-1988.



On average, the harvest tickets reports represented approximately 28% of the harvest estimates
documented in the community baseline studies (Andersen and Alexander 1992).

Andersen and Alexander (1992) contend harvest tickets do not represent accurate harvests by rural
communities for a variety of reasons:

e Some individuals hunt and harvest without ever obtaining a license or harvest ticket.
The harvest ticket system is not compatible with local patterns of group hunting and sharing networks
that characterize many local subsistence-based communities.

e Hunting is typically done by groups and harvests are shared among these households.

o Select hunters (“super-households” or “super-hunters”) may be responsible for providing moose meat
for a large, extended family of several inter-related households in addition to their own.

e One moose may not feed a household heavily reliant on wild foods to meet their needs.

The harvest survey project described in this report maintains the same purposes as the first CATG
published harvest data collection report:

This project was designed specifically in response to Yukon Flats Tribes, Eastern Interior
Regional Advisory Council (EIRAC)?, Yukon Flats Fish & Game Advisory Committee,
Yukon Flats National Wildlife Refuge (YFNWR) and Alaska Department of Fish &
Game (ADF&G) concerns... The primary intent of this project is to provide information
that will help guide decision-making of the CATG Natural Resource managers, and the
Yukon Flats Moose Management Planning Committee, a committee made up of Yukon
Flats residents, ADF&G Wildlife Conservation, and Yukon Flats NWR staff. (Thomas
and Fleener 2005:3)

As identified by the USFWS, ADF&G, and CATG, the purpose of this harvest survey project was to
document subsistence harvests of wildlife species by season, month, and geographic location for the
2008-2009 and 2009-2010 harvest seasons. By documenting the subsistence harvest, this project
supports the Yukon Flats National Wildlife Refuge in providing opportunity for continued subsistence
uses by local residents and helps meet the ADF&G Division of Wildlife Conservation’s 2008 and 2009
management objective to “implement and conduct systematic household harvest surveys (in coordination
with the Division of Subsistence) for communities in [GMU] 25D (Caikoski 2010:624).

This project incorporates survey requirements across programs to prepare a comprehensive report of
subsistence use on the Yukon Flats. Objectives of the harvest survey project included:

e Train a person in each village in interview techniques and use of the survey form.

o Estimate the number of animals harvested by species and approximate geographic location (to
drainage or township level when possible).

o Estimate the percentage of households using, harvesting, hunting, receiving, and giving away
subsistence harvested animals.

o Estimate the number of active hunters and trappers in each village.
Estimate the quarterly moose harvest for the villages in GMU 25D West to ensure harvest does not
exceed the quota for the subunit.

e Communicate the objectives of the YFCMMP to residents of Yukon Flats villages.

During early discussions among CATG, USFWS, ADF&G, and BTC about the redesign of CATG’s big-
game harvest survey effort, participants identified the need for an updated ethnographic description of
hunting and trapping in the Yukon Flats. The most recent ethnographic descriptions (Caulfield 1979;
1983; Nelson 1973; Sumida and Alexander 1985) were nearly 30 years old.

1. As of 2012, the legal name for the Regional Council is Eastern Interior Alaska Subsistence Regional Advisory Council.
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Between September 2009 and May 2010, ADF&G staff conducted ethnographic research in the Yukon
Flats communities of Beaver, Chalkyitsik, Fort Yukon, and Venetie. In this report, the results of those
interviews are analyzed and compared with the results of past ethnographic research conducted on the
Yukon Flats. These interviews addressed the following study objectives:

e To develop an in-depth understanding of contemporary large land mammal harvest and use practices
on the Yukon Flats and how these practices have changed over time.

e To further understand contemporary furbearer trapping effort on the Yukon Flats and how these
efforts have changed over time.

e To understand any challenges contemporary Yukon Flats residents face in maintaining adequate
harvests of large and small land mammal resources for subsistence uses.

e To understand local perspectives on the role of predation in the Yukon Flats ecosystem, especially the
effect of predation on the moose population in the region.

e To understand local efforts of predator management and the grassroots approach to implementation.

e To understand local perspectives on the effectiveness of current resource management efforts to
conserve and improve moose populations.

e To understand local perspectives on the effectiveness of current resource management in allowing
adequate opportunity for Yukon Flats residents to meet their subsistence needs.

e To understand local perspectives on the future of large land mammal hunting and furbearer trapping
on the Yukon Flats.

The project met these objectives through ethnographic research including key respondent interviews and
participant observation. The research results presented in this report represent the first multi-community
ethnography of Yukon Flats hunting and trapping since 1983 (Caulfield 1983), providing an updated
description of contemporary hunting and trapping in the Yukon Flats.

The results of the ethnographic research are intended to assist ADF&G Division of Wildlife Conservation
with achieving its current management goals for GMUs 25B and 25D (Caikoski 2010):

Provide for subsistence use and for the greatest opportunity to harvest moose.

e Protect, maintain, and enhance the Yukon Flats moose population and habitat, maintain traditional
lifestyles, and provide opportunities for use of the moose resource.

e Increase the harvestable surplus of bull moose in key hunting areas near local communities by
reducing mortality from bear and wolf predation.

e Improve moose harvest reporting

e Minimize cow moose harvest, recognizing that some cows will probably be taken for ceremonial
purposes.
Work with local communities to implement harvest strategies to increase bear and wolf harvest.

e To understand local perspectives on the effectiveness of current resource management in allowing
adequate opportunity for Yukon Flats residents to meet their subsistence needs.

e To understand local perspectives on the future of large land mammal hunting and furbearer trapping
on the Yukon Flats.

The results of this ethnographic research are also intended to provide valuable information to support the
activities being employed by the Division of Wildlife Conservation to reach the above goals, including:

¢ Continue to communicate with and educate local residents about moose management and the effects
of cow moose harvest.

o Work with natural resource offices in local communities to obtain and exchange information on
moose populations and management issues

e Develop cooperative management programs involving state, federal, and tribal management
organizations to help improve local harvest monitoring and reporting.



Ultimately, the results of this report are intended to further the implementation of the YFCMMP,
particularly by providing information needed to update the plan. Results are also intended to assist the
communities in developing their own grassroots methods of localized resource stewardship.



CHAPTER 2: METHODS
SYSTEMATIC HOUSEHOLD SURVEYS

The primary method for collecting harvest information in this project was through a systematic household
survey. Approval for the survey project was obtained from the tribal governments in each community
prior to data collection. CATG and ADF&G staff worked with individual tribal governments to select a
local resident to administer the surveys during face-to-face interviews. These local residents were
contracted as tribal natural resources technicians (TNRTS); they administered 2 rounds of surveys: 1 in
2008-2009 and 1 in 2009-2010. Table 2 lists all project staff. The list includes those individuals involved
in project management, field research, data entry, data analysis, map production, and report writing.

Following project approval, ADF&G researchers traveled to Fort Yukon to conduct training for the 2008—
2009 survey with CATG staff and the TNRTs from Beaver, Fort Yukon, and Stevens Village. USFWS
staff also attended this training. Later, ADF&G staff traveled to Venetie to conduct training for TNRTS
from Chalkyitsik, Birch Creek, and Venetie, and then traveled to Circle to train the TNRT there. For the
2009-2010 survey, training for TNRTSs was conducted by CATG staff in Fort Yukon, with ADF&G staff
and USFWS staff in attendance. For both survey years, TNRTS, in concert with their tribal councils, were
responsible for compiling current household lists for their communities prior to the survey effort.
However, the criteria by which some TNRTs and local governments compiled household lists were
inconsistent across the 2 study years. As a result of this, the demographic results obtained during both the
study years are not necessarily comparable due to what appear to be different criteria used for generating
the household lists by local researchers in Venetie, Circle, and Fort Yukon. The criteria used to make the
household lists for those communities in 2009-2010 are uncertain. Before the project continues in the
future, clear documentation of the guidelines used to develop the household lists should occur.

A 2-page survey form was used to collect information from households, documenting basic demographic
information for households, harvest by species, seasonality, hunt area, sex of animal, and hunter effort.
The survey design followed ADF&G Division of Subsistence household survey methodology used to
develop community harvest estimates. A copy of the survey form for both 2008-2009 and 2009-2010 is
included in Appendix A.

Both the 2008-2009 and 2009-2010 survey contained a mapping component by which TNRTSs recorded
the locations of moose, caribou, black bear, brown bear, and wolf harvests by households in the
participating communities. Harvest locations were recorded by the Uniform Coding GMU (UCU) within
the GMU and corresponding subunit in which the harvests occurred. The study location falls within GMU
25, which is divided into 4 subunits: 25A, 25B, 25C, and 25D. Uniform Coding Units break GMU
subunits further down into smaller geographic areas in order to provide managers with more specific
harvest location information.

During the first study year, 2008-2009, a total of 467 households were identified in the 7 participating
communities (Table 3). Surveys were completed with 284 households (61%). With the exception of Fort
Yukon, researchers attempted a census sample due to the small size of the participating communities. Not
including Fort Yukon, local research assistants achieved a 90% sample of households in the participating
communities. Because of the larger size of Fort Yukon, the original design was a 50% random sample.
Fort Yukon TNRTs successfully surveyed 73% of the 50% random sample. However, the sample
achieved (96 households) represents only 37% of the total number of households recorded in Fort Yukon
(262). Excluding Fort Yukon, the lowest contact rate occurred in Stevens Village, where 16 of 22 (73%)
households were surveyed, and the highest occurred in Circle, where 100% of the households were
surveyed (Table 3). Not all surveyors documented the refusal rate, but where it was documented (Beaver,
Birch Creek, Chalkyitsik, and Circle); it was low when compared to households not surveyed because of a
failure to contact. In most of the communities, surveys were administered in May and June 2009.



Table 2.—Project staff.

Task

Name

Organization

Project design and management
Data management lead

Field research lead
Programmer

Data entry

Cartography

Editorial review lead
CATG field research coordinator
Field research staff (TNRTS)

Caroline L. Brown
David S. Koster
James M. Van Lanen
Patricia M. Fox
Jennifer Bond
Tammi Chittim
Maegan Smith
Rebecca Fink
Davin Holen
Nicole Braem
Malla Kukkonen
Lisa Ka’aihue
Carrie Stevens
Andrew Firmin
James Kelly

Jay Stevens

Gary Lawrence
Wilma Pitka
Tamara Henry
Deb George

Herb George
Delma Fields
Stanley Phillip Jonas
Phillip Solomon
Amanda Alexander
Wally Solomon
Chris James
Danny Sam
Donald Carroll
Albert Carroll Jr.
Steven Flitt

Mary Y. James

ADF&G Division of Subsistence

ADF&G Division of Subsistence

ADF&G Division of Subsistence

ADF&G Division of Subsistence

ADF&G Division of Subsistence

ADF&G Division of Subsistence

ADF&G Division of Subsistence

ADF&G Division of Subsistence

ADF&G Division of Subsistence

ADF&G Division of Subsistence

ADF&G Division of Subsistence

ADF&G Division of Subsistence

Council of Athabascan Tribal Governments
Council of Athabascan Tribal Governments
Council of Athabascan Tribal Governments
Council of Athabascan Tribal Governments
Council of Athabascan Tribal Governments
Beaver Village Council

Gwichyaa Zhee Gwich’in Tribal Government
Stevens Village

Stevens Village

Fort Yukon

Fort Yukon

Fort Yukon

Fort Yukon

Fort Yukon

Venetie

Venetie

Venetie

Circle

Chalkyitsik

Birch Creek

During the second study year, 2009-2010, a total of 414 households were identified in the 7 participating
communities (Table 3). Surveys were completed in 260 households (63%). Not including Fort Yukon,
local research assistants achieved a 76% sample of area households. Because of the larger size of Fort
Yukon, the original design was a 50% random sample. Fort Yukon TNRTSs successfully surveyed 98% of
the 50% random sample. However, the sample achieved (101 households) represents only 49% of the
total number of households recorded in Fort Yukon (206). Excluding Fort Yukon, the lowest contact rate
occurred in Circle, where 15 of 30 (50%) households were surveyed, and the highest occurred in Birch
Creek, where 100% of the households were surveyed (Table 4). In most of the communities, surveys were
administered in June and July 2010.

Results from surveyed households were expanded to derive community harvest estimates. Fractions of
animals result from the expansion procedure and are rounded to the nearest tenth in accompanying report
tables.



Table 3.-Demographic characteristics of Yukon Flats communities, 2008.

Birch Fort Stevens
Characteristics Beaver Creek” Chalkyitsik®  Circle Yukon  Village®  Venetie
Total households 29 21 26 40 262 22 67
Sampled households 27 20 22 40 96 16 63
Percentage sampled 93% 95% 85% 100% 37% 73% 94%
Mean household size 2.0 15 2.3 25 1.7 2.9 2.3
Estimated population
Survey 57 31 60 98 434 64 151
2008 DOL estimate® 58 31 60 99 585 64 185
2009 DOL estimate® 65 23 72 94 585 58 177
2010 U.S. Census 84 33 69 104 583 78 166
a. Information comes from the Alaska Department of Labor annual population estimates.

b.  Survey population characteristics are taken from the Alaska Department of Labor 2008 estimates.

Table 4.—-Demographic characteristics of Yukon Flats communities, 2009.

Birch Fort Stevens
Characteristics Beaver Creek”  Chalkyitsik  Circle Yukon Village Venetie
Total households 34 15 18 30 206 22 89
Sampled households 31 15 15 15 101 19 64
Percentage sampled 91% 100% 83% 50% 49% 86% 2%
Mean household size 1.3 2.1 1.7 2.3 2.1 2.6 2.2
Estimated population
Survey 44 31 31 68 439 58 193
2008 DOL estimate® 58 31 60 99 585 64 185
2009 DOL estimate® 65 23 72 94 585 58 177
2010 U.S. Census 84 33 69 104 583 78 166
a. Information comes from the Alaska Department of Labor annual population estimates.

b.  Survey population characteristics are taken from the Alaska Department of Labor 2008 estimates.

SURVEY DATA ENTRY AND ANALYSIS

Prior to analysis, completed survey forms underwent several reviews. Surveyors were asked to review
forms for completeness and legibility prior to submitting them to ADF&G and CATG project
coordinators. Responses were coded following standardized conventions used by ADF&G to facilitate
data entry. Project coordinators then reviewed the completed forms for logical errors or omissions and
resolved any problems with the surveyors. The completed forms were then sent to ADF&G Division of
Subsistence Information Management section where a double-entry method was used to enter information
into a computerized system for data analysis.

Information management staff within the Division of Subsistence set up database structures within
Microsoft SQL Server’ at ADF&G in Anchorage to hold the survey data. The database structures
included rules, constraints, and referential integrity to ensure that data were entered completely and
accurately. Data entry screens were available on a secure Internet site. Daily incremental backups of the

2. Product names are given because they are established standards for the State of Alaska or for scientific completeness: they do
not constitute product endorsement.
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database occurred, and transaction logs were backed up hourly. Full backups of the database occurred
twice weekly. This ensured that no more than 1 hour of data entry would be lost in the unlikely event of a
catastrophic failure. All survey data were entered twice and each set compared in order to minimize data
entry errors.

Once data were entered and confirmed, information was processed with the use of Statistical Package for
the Social Sciences (SPSS) software, Version 19. Initial processing included the performance of
standardized logic checks of the data. Logic checks are often needed in complex data sets where rules,
constraints, and referential integrity do not capture all of the possible inconsistencies that may appear.
Harvest data collected as numbers of animals, or in gallons or buckets were converted to pounds usable
weight using standard factors (see Appendix B for conversion factors).

ADF&G staff also used SPSS for analyzing the survey information. Analysis included review of raw data
frequencies, cross tabulations, table generation, estimation of population parameters, and calculation of
confidence intervals for the estimates. Missing information was dealt with on a case-by-case basis
according to standardized practices, such as minimal value substitution or using an averaged response for
similarly-characterized households. Typically, missing data are an uncommon, randomly-occurring
phenomenon in household surveys conducted by the division. In unusual cases where a substantial
amount of survey information was missing, the household survey was treated as a “non-response” and not
included in community estimates. ADF&G researchers documented all adjustments.

Harvest estimates and responses to all questions were calculated based upon the application of weighted
means (Cochran 1977). These calculations are standard methods for extrapolating sampled data. These
calculations are standard methods for extrapolating sampled data. As an example, the formula for harvest
expansion is

H; =hS, 1)
where:

h. =—- (mean harvest per returned survey)
n

H; = the total harvest (numbers of resource or pounds) for the community i,

h, = the mean harvest per returned survey for the community i,

h; = the total harvest reported in returned surveys,
n; = the number of returned surveys

S; = the number of households in a community.

As an interim step, the standard deviation (SD), or variance (V; which is the SD squared), was also
calculated with the raw, unexpanded data. The standard error (SE), or SD, of the mean was also
calculated for each community. This was used to estimate the relative precision of the mean, or the
likelihood that an unknown value would fall within a certain distance from the mean. In this study, the
relative precision of the mean is shown in the tables as a confidence limit (CL), expressed as a percentage.
Once the standard error was calculated, the CL was determined by multiplying the SE by a constant that
reflected the level of significance desired, based on a normal distribution. The constant for 95%
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confidence limits is 1.96. Though there are numerous ways to express the formula below, it contains the
components of an SD, V, and SE.

Relative precision of the mean (CL%):

N—n

XJN=1 )

S
t X —
a/2 \/ﬁ

CL%(+) = =

where:
S =sample standard deviation,

N = sample size,
N =population size, and

L, = Student’s t statistic for alpha level (0=.95) with n—1 degrees of freedom, and

X = sample mean.

Small CL percentages indicate that an estimate is likely to be very close to the actual mean of the sample.
Larger percentages mean that estimates could be further from the mean of the sample.

The corrected, final data from the household survey will be added to the Division of Subsistence
Community Subsistence Information System (CSIS)°. This publicly-accessible database includes
community-level study findings.

ETHNOGRAPHIC RESEARCH

Between September 2009 and May 2010, ADF&G researcher James Van Lanen conducted 22 semi-
structured, open-ended ethnographic interviews with local residents of the Yukon Flats communities of
Beaver (10), Venetie (2), Chalkyitsik (1), and Fort Yukon (9) (a copy of the interview guide is included as
Appendix C). Additionally, Van Lanen used methods of participant observation to document moose and
black bear hunting on the Black River with Chalkyitsik hunters, September 9-15, 20009.

Key respondents were largely selected by local tribal councils or through snowball methods, in which
identified participants identify other potential participants to be added to the list. Respondents represented
a diverse cross-section of Yukon Flats residents, including “mature active hunters” (defined in this
research as those between the age of 25-55), “knowledgeable elders” (defined as those over the age of
55), and “youth” (defined as those under the age of 25). Of the participating respondents, 7 were elders,
13 were mature active hunters, and 2 were youth representatives. The perspectives of both men and
women are important in obtaining a thorough understanding of subsistence harvest and use practices.
Therefore, gender also played a role in the selection of respondents. Four women were interviewed: 3
elder women and 1 mature active female hunter. The remaining 18 respondents were male. Respondents
from the participating communities ranged from 19 to 91 years of age.

Ethnographic results presented here are limited by the small sample size (22 interviews) relative to the
estimated combined population of the participating communities (1,117 persons, U.S. Census Bureau
2010). Also because ethnographic research was only conducted in 4 of the 7 study communities and only

3. ADF&G CSIS: http://www.adfg.alaska.gov/sh/CSIS//. Hereinafter cited as CSIS.

12



covered a single year’s observations from those communities, the results presented here are not complete
representations of the views and experiences of all Yukon Flats residents. Variables discussed in the
ethnographic reporting, such as harvest strategies, locations of harvest, use of a particular resource, etc.,
likely vary somewhat by family and community.

In addition to ethnographic interviews and participant observation, researchers compiled an extensive
literature review of subsistence-related research in the Yukon Flats. In the planning phase, the literature
review helped frame the questions for key respondents. In the write up phase, the literature review
provided comparisons to frame the presentation of the ethnographic results within a broader context.
Information compiled by past studies is thus consistently referenced in this report.
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CHAPTER 3: ETHNOHISTORY OF THE YUKON FLATS
PRE-CONTACT ETHNOHISTORY

The Yukon Flats and surrounding areas are the traditional territory of the Gwich’in® and Koyukon
Athabascan people who remain the principal inhabitants of the region today. “Gwich’in” is translated in
English to mean “those who dwell” or “dwellers of” (Nelson 1973; Slobodin 1981). “Koyukon” is
derived from the Yukon and Koyukuk rivers, the watersheds that make up the territory of the Koyukon
people (Nelson 1983:1). The first documented contact between European explorers and inhabitants of the
Yukon Flats region was in July 1789 on the Mackenzie River, Yukon Territory, by explorer Sir
Alexander MacKenzie (Osgood 1936).

Archaeological evidence suggests that contemporary Gwich’in people are the descendants of Paleo-Indian
hunters who first occupied the region approximately 6,000 years ago (USFWS 2008). In the early 1970s,
the remains of 46 caribou surrounds (fences) of Gwich’in origin were found in Alaska and Yukon
Territory, providing insight into the pre-contact land use patterns of the Upper Porcupine Gwich’in
(Warbelow et al. 1975; Caulfield 1983). It is uncertain how long humans have used the Yukon Flats
region but archaeologists generally agree that human occupation of the greater area extends to at least
11,000 years ago (USFWS 2008). Artifacts of definitive Athabascan origin approximately 3,000 years old
have been found on the Old Crow River in the Yukon Territory, an area used traditionally by Gwich’in
people and still inhabited by them today (USFWS 2008).

Prior to settlement, the Gwich’in were mobile hunter—gatherers dispersed into small bands moving with
the ebbs and flows of the natural resources they were dependent upon (Nelson 1973; Acheson 1977).
Arnold (1968) reported that pre-contact Gwich’in territory extended from Nuklukayet, the junction of the
Tanana and Yukon rivers in the west, to the Peel River basin and the lower Mackenzie Valley in the east.
Similarly, Caulfield (1983) reported the historical Gwich’in land use area spread for approximately
36,800 square miles—from the middle fork of the Koyukuk River east to the Sheenjek and Coleen rivers,
the lower Porcupine River, the Black River and the entire Yukon Flats. Slobodin (1981:515) reported that
groups who spoke the Gwich’in language “may have ranged as far west as the headwaters of the Noatak
and Kobuk rivers at the beginning of the nineteenth century.” A Fort Yukon elder relayed a traditional
Gwich’in story about an ancient man called Ts’iteehaakwaii who traveled by canoe from the Yukon Flats
all the way to the headwaters of the Yukon River, paddling over 1,000 miles upriver into present-day
Canada.

Alongside the Gwich’in, Koyukon people inhabited and relied upon the resources of the western Yukon
Flats area. The Koyukon are the northwestern most Athabascans in Alaska. During the 19th century
Koyukon territory extended from the southern slope of the Brooks Range in the north, south to Lake
Minchumina in the Kantishna River drainage, west to beyond Kaltag on the Yukon River, and east to just
above of the mouth of the Dall River on the Yukon River (Clark 1981). The Upper Yukon band of
Koyukon inhabited the eastern segment of this territory in the Upper Yukon River drainage and were
observed to be a small band of not more than 50 people at the time of contact (Clark 1981). The Upper
Yukon Koyukon are closely related to the Koyukuk River drainage band of Koyukon through
intermarriage and trade alliances (Clark 1981). Around the 1940s, some Upper Yukon Koyukon and
Gwich’in people eventually settled together in communities of Stevens Village and Beaver (Schneider
1976; Clark 1981; Sumida 1988). Limited historical ethnographic information specific to the Upper
Yukon Koyukon people inhabiting the Yukon Flats region exists. Clark (1981) provides a brief
description of the pre-contact Upper Yukon band and Sumida (1988) provides an ethnographic

4. Earlier researchers have variably used the terms “Kutchin” and “Gwich’in” to describe Yukon Flats inhabitants. However,
Caulfield (1983:xi) strongly suggests the contemporary usage of “Gwich’in” in keeping with the practice of using the modern
form of spelling developed by the Alaska Native Language Center.
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description of Koyukon social organization and subsistence use. Nelson (1983) provides an in-depth
description of Koyukon worldviews and modern subsistence practices.” The descriptions of traditional
Koyukon subsistence uses of wild resources for food, clothing, shelter, and technology found in these
works are not dissimilar from those reported for Gwich’in groups throughout this report.

Due to the cyclical and marginal nature of wild resources in the region, pre-contact Gwich’in and
Koyukon people traveled in highly dispersed small bands. Bands were usually composed of several small
extended families related by kinship. Wild subsistence resources in the Yukon Flats region were generally
of low-density and/or only seasonally abundant. Thus band dispersion was a highly adaptive and
successful measure of survival for the Gwich’in people (McKennan 1965; Arnold 1968; Slobodin 1981).
The Gwich’in possessed extensive ecological knowledge of the landscape in which they inhabited
(Slobodin 1981). Because year-round sedentary concentration into large villages would have likely led to
famine, larger congregations of people usually only gathered in certain areas for fishing in the summer
months (McKennan 1965; USFWS 2008). From fall to winter, Gwich’in bands dispersed to semi-
permanent locations, with small hunting parties often traveling and camping in pursuit of large game
(USFWS 2008).

Pre-contact Gwich’in and Koyukon people were entirely dependent upon the harvest of wild resources for
survival. Fish and waterfowl were the most abundant resources on the Yukon Flats and were prone to
heavy use. Large mammals such as moose and caribou were the most significant caloric component of the
traditional diet and thus of central importance as a subsistence resource (Slobodin 1981). Large mammals
were also critical in providing materials for the manufacture of shelter, clothing, and tools (Osgood 1936;
Hadleigh-West 1963; McKennan 1965, Arnold 1968; Slobodin 1981, Ducker 1982). Surviving the winter
required a successful fall hunt (Acheson 1977).

Osgood (1936) reported that the Gwich’in were divided into 9 distinct bands according to the principal
geographical territory utilized for subsistence:

Yukon Flats (Kutcha)

Birch Creek (Tennuth)

Chandalar River (Natsit)

Koyukuk River Headwaters (Dihaii)
Black River (Tranjik)

Crow River (Vunta)

Upper Porcupine River (Tukkuth)
Peel River (Tatlik)

Mackenzie Flats (Nakotch)

Taken together, Arnold (1968), Schneider (1976), Slobodin (1981), Caulfield (1983), and USFWS (2008)
provide a detailed account of the traditional territories of these separate bands, and Acheson (1977)
describes the fluid boundaries between band territories and band membership. The eventual settlement of
pre-contact Gwich’in bands into contemporary Yukon Flats communities can be generally divided in the
following manner:

o Kutcha (now referred to as Gwichyaa)—Fort Yukon, Beaver, Stevens Village, Circle, and Birch
Creek

e Tranjik—Chalkyitsik
o Natsit (now referred to as Neets’aii)—Venetie, Arctic Village

5. Nelson’s (1983) work concerns the Koyukuk River band of Koyukon people who inhabit the communities of Hughes and
Huslia, on the Koyukuk River, Alaska. While these communities are somewhat outside the geographic region of focus in this
report, the worldviews and subsistence practices described by Nelson (1983) are nonetheless highly useful and relevant as a
reference here.
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e Tennuth (now referred to as Deenduu), and possibly Tata—Birch Creek
e Dihaii—Venetie, Arctic Village
¢ Nakotch, Tukkuth, Tatlik, Vunta—OId Crow and other Yukon Territory communities

Additionally, the communities of Beaver, Stevens Village, and Fort Yukon contain residents of Koyukon
ancestry and Beaver contains residents of Inupiag Eskimo ancestry.

SETTLEMENT AND CONTEMPORARY COMMUNITIES

Motivated by the fur trade and later by the discovery of gold, Euroamericans began arriving in the Yukon
Flats area in large numbers by the 1880s (Ducker 1982). Euroamerican influence in the region was firmly
positioned with the Hudson’s Bay Company’s establishment of Fort Yukon in 1847 (USDOI 1974).
However, an elder from Fort Yukon interviewed during this research explained that many Gwich’in
people from the Upper Porcupine River region migrated toward Fort Yukon in the late 19th century,
motivated less by the potential benefits of participating in the burgeoning fur trade and more so because
of a perceived abundance of subsistence resources on the Yukon Flats. The respondent related how in
1900, his father, at the age of 15, floated down the Porcupine River from Canada to Fort Yukon with his
family in a moose skin boat. “...There’s no caribou up that way, they said, nothing...down here is big flat
country right here. So everything here, you know, ducks, [musk]rats, beaver, good for trapping fur, so
they coming down, no food up that way, around here a lot of food.”

In time, the establishment of the fur trade and the Hudson’s Bay Company’s trading post initiated an
evolving process of change in several aspects of Gwich’in socio-economic composition. During what
Schneider defined as the early historic period (1830-1898) “large groups of related people traveled
together over rather loosely defined territories, organized around chiefs who held powerful positions...the
power of the latter stemmed from their relations with the trading companies and from the extended
families that lived with them” (1976:223). As more Euroamericans arrived in the region in pursuit of
trapping and trading wealth, Gwich’in bands began to fragment, breaking up extended family groups into
smaller groups supported by individual traplines (Schneider 1976). Recruited by Euroamerican trappers
and motivated by the acquisition of trade goods, many Gwich’in and Koyukon thus became professional
trappers, trading fur for metal tools, weapons, and stores (Hadleigh-West 1963; Arnold 1968; Schneider
1976; Clark 1981; Slobodin 1981). By the 1880s, firearms were common among Athabascan trappers
(Ducker 1982). The shift to a more efficient hunting technology meant that cooperative, band-level,
hunting practices organized by a central charismatic figure like a chief (kuskaa in Gwich’in), were no
longer required for hunting success (McKennan 1965, Schneider 1976). Yukon Flats society thus evolved
to become more focused on the individual and/or the nuclear family:

The gun...allowed Athabascans more personal independence. A gun could bring down
sufficient game to feed a man, his family, and his dogs. There was less need to
congregate along the river banks with the rest of the group to fish or resort en masse to
the mountains to Kill caribou in the surrounds. Most of the bands began to spend more
time in family groups hunting and trapping. (Ducker 1982:84)

Although trading began to provide access to Euroamerican food goods, the dependence on wild resources
for subsistence and the reliance on traditional customs of sharing, division of labor, and land use
remained. Trappers designated and adhered to familial trapping territories and traplines. Men continued to
hunt and trap while women took care of camps and processed meat. The communal distribution of food
continued to be common practice.

With the establishment of trading camps, churches, and Bureau of Indian Affairs (BIA) schools,
settlement into permanent villages occurred in the 1930s and 1940s. With settlement along the river
corridors, moose hunting maintained an extreme level of importance with Yukon Flats residents. The
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customary and traditional practice of hunting and using moose for subsistence has remained a major facet
of Yukon Flats culture throughout the 20th and into the 21st century.

A strong subsistence economy and culture continues among the residents of the Yukon Flats (Stephen R.
Braund & Associates 2007). Subsistence hunting, fishing, and gathering generally take place in locations
traditionally used by residents of specific communities, which Caulfield (1983) describes as a form of
traditional law. “Areas mapped by residents of the participating communities largely fall within those
areas utilized by 19th century Gwich’in bands at the time of their first contact with Euroamericans”
(Caulfield 1983:187).

In contemporary times, the Yukon Flats area is a complex amalgam of tribal-, corporate-, state-, and
federally-owned land, with the largest land manager being the Yukon Flats National Wildlife Refuge,
established in 1978. The refuge boundaries enclose about 11.2 million acres of which 2.6 million acres
are lands conveyed to, or selected by, 6 Native village corporations and the Native regional corporation
(Doyon) as part of the 1971 Alaska Native Claims Settlement Act (ANSCA)6 (USFWS 2005:2).The
Yukon Flats National Wildlife Refuge is the third largest refuge in the United States.

Approximately 1,400 local residents inhabit 8 communities in or near the Yukon Flats region today:
Arctic Village,7 Beaver, Birch Creek, Chalkyitsik, Circle, Fort Yukon, Stevens Village, and Venetie. Fort
Yukon is the governmental, economic, and educational hub of the region. Although each community is
administered by its own tribal government, CATG unites the 8 communities into a cooperative political
body. A brief description of each community is provided here. Population information for the
communities is included in Table 1.

Arctic Village, sitting at the base of the Brooks Range, is the northernmost community in the region.
Located on the East Fork of the Chandalar River, 6 miles southwest of its junction with the Junjik River
(Orth 1967), Arctic Village is bordered to the north, west, and east by the Arctic National Wildlife Refuge
(ANWR). Arctic Village is home to the Neets’aii Gwich’in Athabascan people. According to the 2010
U.S. Census, Arctic Village has a population of 152 people occupying 65 households. The population of
Arctic Village is 89% Alaska Native (U.S. Census Bureau 2010).

Beaver is located on north bank of the Yukon River 17 miles northeast of its confluence with Beaver
Creek, 60 miles southwest of Fort Yukon, and 110 miles north of Fairbanks. The community of Beaver
officially formed in 1910 when a Japanese immigrant named Frank Yasuda recruited a group of Eskimo
and Athabascan trappers to assist him in establishing a trading post at the Government Road-Yukon
River encampment (Schneider 1976). Today the population of Beaver is almost entirely Alaska Native
(82%), containing a mix of Gwichyaa Gwich’in, Upper Koyukon, and Inupiaq ancestries (U.S. Census
Bureau 2010).

Birch Creek is located on the north bank of Lower Mouth Birch Creek, 26 miles southwest of Fort
Yukon (Orth 1967). Caulfield (1983) reported that the contemporary community site is the former
location of an traditional semi-permanent camp referred to as “place where the water melts.” The
population of Birch Creek is 100% Alaska Native (U.S. Census Bureau 2010).

6. The Alaska Native Claims Settlement Act (ANCSA) is a law that was enacted by Congress on December 18, 1971.This
legislation was a land claims settlement that entitled Alaska Natives to receive 43.7 million acres of land and monies totaling
$962.5 million in compensation for the extinguishment of any claims to additional lands based on aboriginal title.

7. Although not a community participating in this research, and not technically located in the Yukon Flats, Arctic Village is
described in this section because of its important relationship to the participating communities, its consistent mention by
ethnographic respondents in this report, and its geographical setting in relation to caribou harvest and use in the region. Arctic
Village did not participate in the 2008-2009 or 2009-2010 land mammal harvest surveys or the ethnographic research
described in this report. But because of its cultural and economic ties to the participating communities, Arctic Village is
included here and elsewhere in this report.
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Chalkyitsik is located on the south bank of the Black River, 7 miles above the Arctic Circle, 4 miles
north of Ohtig Lake, and about 70 miles east of the confluence of the Black and the Porcupine rivers.
Chalkyitsik sits at the location of a historical seasonal whitefish camp and its Gwich’in name translates to
mean “fishhook” or “fish hooking place” (Orth 1967; Nelson 1973; Caulfield 1983). Chalkyitsik was
eventually settled permanently by people of the Tranjik, or Black River, Gwich’in band. First encountered
by Euroamerican explorers in 1863, the Tranjik people are said to have primarily utilized and occupied
the Black River drainage during pre-contact times (Caulfield 1983). Tranjik Gwich’in translates to mean
“cache river people” and refers to the many food storage caches constructed by the band along the Black
River (Nelson 1973). Caulfield (1983) reported that pre-contact Tranjik spent the fall and winter months
in the vicinity of the headwaters of the Black River, harvesting moose, caribou, and Dall sheep Ovis dalli,
then moved downriver for fishing in the spring and summer months. The Black and Porcupine River
drainages are the primary subsistence use areas of contemporary Chalkyitsik residents. Chalkyitsik’s
geographic location on the eastern edge of the Yukon Flats makes it uniqgue among Yukon Flats
communities to the west. Traveling up the Black River from the community, the terrain becomes more
rugged with hills, eventually becoming mountainous. As Nelson (1973) pointed out, the Black River
country is one of the largest uninhabited wildernesses of North America, extending for 300 miles to the
Peel River, and another 200 miles to the Mackenzie River, Yukon Territory. Because of such attributes,
and the relative abundance of moose in the area (an observation relayed by several of the respondents in
this study), Nelson (1973) suggested that Chalkyitsik residents choose to remain there as opposed to Fort
Yukon in order to avoid the increasing hunting and trapping pressure of the larger community. The
population of Chalkyitisk is 86% Alaska Native (U.S. Census Bureau 2010).

Circle is located on the west bank of the Yukon River, 130 miles northeast of Fairbanks. Circle’s
geographic setting denotes the location on the course of the Yukon River’s northwesterly flow where the
Yukon Flats begin. It is at Circle where large bluffs and hillsides give way to downriver flats (Caulfield
1979). Circle is the only Yukon Flats community accessible by road and can be reached by traveling the
Steese Highway north from Fairbanks. Circle was established as a trading post in approximately 1887.
Residents of Circle use both the Yukon Flats National Wildlife Refuge lands downriver to the north of the
community and the Yukon—-Charley Rivers National Park lands upriver to the south of the community for
subsistence harvests (Webb 1977; Caulfield 1979). The population of Circle is 85% Alaska Native (U.S.
Census Bureau 2010).

Fort Yukon is located on the north bank of the Yukon River at its junction with the Porcupine River and
originates from the 1847 trading post established by Alexander Hunter Murray of the Hudson’s Bay
Company as a Canadian outpost in what was then Russian territory (Osgood 1936). Today Fort Yukon is
a regional hub for the area and has the largest population of the Yukon Flats communities as well as the
highest population of non-native residents (11%) (U.S. Census Bureau 2010). The population of Fort
Yukon is 89% Alaska Native (U.S. Census Bureau 2010). Alaska Native inhabitants of Fort Yukon are
generally of Gwichyaa descent but members of other Gwich’in bands are also residents.

Stevens Village is located on the north bank of the Yukon River 5 miles east of the Dall River and 17
miles upriver from the Yukon River Bridge on the Dalton Highway. Stevens Village was likely first
established as a trading camp in the 1880s or 1890s by a Koyukon chief named Old Steven (Orth 1967,
Schneider 1976). According to Sumida (1988:19), the location of Stevens Village “represents the eastern
boundary of the Koyukon Athabascan people. It is the furthest east predominantly Koyukon settlement
along the Yukon River.” The location of the community on the Yukon River’s mainstem is likely related
to their heavy dependence on salmon above any other resource (Sumida 1988). The population of Stevens
Village is 85% Alaska Native (U.S. Census Bureau 2010).

Venetie is located 45 miles northwest of Fort Yukon on the north bank of the Chandalar River. Venetie is
the location of a traditional camp called Viinihtaii, which translates to mean “trail comes down between
two hills” (Caulfield 1983, USFWS 2008). Venetie was established as a permanent community in 1895
by Old Robert, a Neets’aii chief. Venetie residents are likely descendants of both the Neets’aii and Dihaii
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Gwich’in, or Chandalar River Gwich’in bands (Schneider 1976, Caulfield 1983). The population of
Venetie is 92% Alaska Native (U.S. Census Bureau 2010). Venetie’s geographic location is unique in that
it sits on the threshold between the Brooks Range foothills and the Yukon Flats, providing opportunities
to use resources in each of these ecotones (Caulfield 1983). Thus Venetie residents have somewhat the
same level of access to moose as they do caribou.

The following chapters describe large game hunting and related topics in the Yukon Flats region, as
documented through household harvest surveys conducted in Beaver, Birch Creek, Circle, Chalkyitsik,
Fort Yukon, Stevens Village, and Venetie, and ethnographic fieldwork in Fort Yukon, Chalkyitsik,
Beaver, and Venetie. Where applicable, earlier research is used to contextualize the ethnographic results
reported here but the focus is on the contributions to the understanding of big game hunting in the Yukon
Flats made by the results of 2008-2009 and 2009-2010 land mammal harvest surveys and the 2009-2010
ethnographic research.
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CHAPTER 4: MOOSE

In terms of effort, use, and social significance, moose is the single most important game resource for
Yukon Flats communities. Both ethnographic research and harvest assessments demonstrate that for many
Yukon Flats residents moose hunting is the primary fall harvesting activity and moose provides the
primary source of wild meat (Thomas and Fleener 2003; Thomas 2004; Thomas and Fleener 2005;
Stephen R. Braund & Associates 2007; Thomas and Fleener 2007; Thomas 2008; Caulfield 1983; Sumida
1989). Moose hunting in the Yukon Flats has been described as “deliberate and sustained” throughout the
fall season (Sumida 1988) and moose meat “the one meat they [Chalkyitsik residents] could least think of
doing without” (Nelson 1973:85). Similarly, ethnographic respondents during this study from Beaver,
Chalkyitsik, Fort Yukon, and Venetie echoed this sentiment, that moose meat is critical for long-term
survival. An elder from Beaver recalled that the community’s interest in moose hunting and dependence
upon moose meat as a food resource has never diminished over the course of his life. “That’s what we
live on” stated another.

Despite Yukon Flats communities’ heavy reliance on moose for subsistence, the Yukon Flats maintains
some of the lowest moose densities in Alaska: fewer than 50 moose per 100 square miles compared to
approximately 500 moose per 100 square miles in the Lower Koyukuk River area (ADF&G 2002;
Caikoski 2010). Long-term fluctuations in moose populations on the Yukon Flats have been well
documented. Prior to the mid-1900s, moose were uncommon on the Yukon Flats, but during the 1960s
and 1970s the moose population increased, becoming the most abundant during the 1970s and 1980s.
Following that period of relative abundance, the moose population on the Yukon Flats declined (ADF&G
2002). Declines have been attributed to predation by bears and wolves and increased hunting pressure
(Caikoski 2010; ADF&G 2002; Bertram and Vivion 2002).

Following the presentation of harvest survey results for 2008-2009 and 2009-2010, each of the survey
topics will be contextualized in a detailed presentation of ethnographic results. Moose harvest regulations
for the study years are summarized in Chapter 8.

SURVEY FINDINGS: MOOSE HARVESTS AND USES, APRIL TO MARCH, 2008—2009 AND
2009-2010

Participation in the Subsistence Harvest and Uses of Moose

As shown in Table 5, moose continues to be a staple traditional and customary food resource in all 7
surveyed Yukon Flats communities. In the 2008-2009 study year, 41% of households in the combined
study communities had at least 1 member who hunted moose, and 23% harvested moose. An estimated
175 residents of the study communities hunted moose in the 2008-2009 regulatory year. Residents from
every study community attempted to harvest a moose. Over one-half of the moose hunters were
successful: 57% of the hunters (99 hunters) harvested a moose. There were successful hunters in every
community with a wide range in the success rates by community (Table 5). The lowest percentage of
successful hunters based on the estimated number of total hunters for each community was 10% in Beaver
and the highest percentage was 100% at Venetie.

In 2008-2009, 73% of households used moose; 66% received moose, and 30% gave away moose to other
households. Only in Stevens Village did less than one-half the households use moose in the 2008-2009
study year. As reported in Table 5, the estimated harvest of moose by the study communities was 105
animals, providing 63 Ib of moose meat per person residing on the Yukon Flats. For the area overall, this
represents a harvest of 0.2 moose per household. Birch Creek hunters harvested the most moose in terms
of pounds per person of any of the study communities at 92 Ib, while Stevens Village hunters obtained the
lowest amount of moose meat per person in any of the study communities (12 Ib per person). Of the total
estimated harvest for all communities, 102 (98%) were bull moose, with 1 cow moose reported (1%), and
1 moose of unknown sex reported (1%) (Table 6).
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It is important to note that the percentage of households reporting harvesting moose ranged from 6% in
Stevens Village to 32% in Chalkyitsik, while the number of households using moose ranged from 31% in
Stevens Village to 100% in Circle. This demonstrates that strong food sharing networks continue to
operate as an essential part of the subsistence economies of these villages. However, there are some
inconsistencies in the reported participation levels. For example, in Circle, where 100% of the households
used moose, only 13% of the households harvested moose, while 95% gave moose, and 10% received
moose. Inter-village sharing networks, sharing networks that extend into urban centers, and the re-sharing
of food that had already been shared could account for these variances. Thus there is a need to better
understand the inter- and intra-village sharing patterns.

In 2009-2010, similar patterns held in levels of use of moose and participation in hunting. As shown in
Table 7, 47% of households in the study communities combined hunted moose in the 2009-2010 study
year, and 26% harvested moose. An estimated 253 residents of the study communities hunted moose in
the 2009-2010 regulatory year. There were moose hunters in every study community. Almost one-half of
moose hunters were successful: 46% of hunters (116) harvested a moose. There were successful hunters
in every community with a wide range of success rates by community. The lowest percentage of
successful hunters, based on the estimated number of total hunters for each community, was 27% in Birch
Creek and the highest percentage was 100% at Chalkyitsik.

According to the survey results, 78% of study community households used moose; 71% received moose,
and 47% gave away moose to other households, again indicating strong sharing networks. The estimated
harvest of moose by study community during 2009-2010 was 124 animals, providing an estimated 100 Ib
of moose meat per person. For the Yukon Flats area, this represents an average harvest of 0.3 moose per
household. Chalkyitisk hunters harvested the most moose in terms of pounds per person in any of the
study communities (162 Ib), while Stevens Village harvested the least moose of any of the study
communities (56 Ib). Of the total estimated harvest for all communities, 122 (98%) were bull moose, and
2 cow moose were reported (2%) (Table 8).
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Table 5.—Levels of participation in the harvest and uses of moose in Yukon Flats communities, 2008—20009.

Participation of households

Estimated harvest

Estimated hunter information

95% confidence limits Total Successful
Amount Pounds of total harvest Percentage Harvest Harvest

Per Per of per per
Community  Use Attempt Harvest Receive Give Total household Total person +percentage Low High Number population hunter Number hunter
Beaver 92.6% 74.1% 74% 92.6% 3.7% 2.1 0.1 1,160.0 20.4 37.4% 2.0 3.0 21.4 37.6% 0.1 2.1 1.0
Birch Creek  90.0% 40.0% 25.0% 90.0% 90.0% 5.3 0.3 2,835.0 915 18.1% 5.0 6.2 9.5 30.5% 0.6 5.3 1.0
Chalkyitsik 95.5% 36.4% 31.8% 86.4% 95.5% 8.3 0.3 4,467.3 745 26.1% 7.0 10.4 8.3 13.8% 1.0 7.1 12
Circle 100.0% 75.0% 12.5% 95.0% 10.0% 5.0 0.1 2,700.0 27.6 0.0% 5.0 5.0 30.0 30.6% 0.2 50 1.0
Fort Yukon 60.4% 31.3% 24.0% 50.0% 15.6% 60.7 0.2 32,760.2 755 29.4% 428 785 79.2 18.2% 0.8 57.3 11
f}ﬁ}’aeg”: 31.3% 313% 6.3% 43.8% 125% 14 0.1 7425 116 1113% 1.0 29 55  8.6% 0.2 14 10
Venetie 95.2% 50.8% 31.7% 92.1% 68.3% 223 0.3 12,060.0 79.9 9.4% 21.0 244 21.2 14.0% 11 212 11
All 72.7% 411% 22.7% 66.1% 29.6% 105.0 0.2 56,725.0 634 69.2% 63.0 177.8 175.0 19.6% 0.6 99.4 1.1

Source ADF&G Division of Subsistence household surveys, 2009.



Table 6.—Estimated harvests of moose by sex and month, Yukon Flats, 2008-2009.

Estimated harvests by month

Community
Sex Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Unk Total

All
All 86 925 1.1 22 0.6 105.0
Male 8.6 904 1.1 22 0.6 102.9
Female 1.1 1.1
Unknown 1.1 1.1

Beaver
All 2.1 2.1
Male 2.1 2.1
Female
Unknown

Birch Creek
All 21 3.2 5.3
Male 21 3.2 5.3
Female
Unknown

Chalkyitsik
All 7.1 1.2 8.3
Male 7.1 1.2 8.3
Female
Unknown

Circle
All 5.0 5.0
Male 5.0 5.0
Female
Unknown

Fort Yukon
All 5,5 54.6 0.6 60.7
Male 55 54.6 0.6 60.7
Female
Unknown

Stevens Village
All 1.4 1.4
Male 14 14
Female
Unknown

Venetie
All 1.1 191 1.1 11 22.3
Male 1.1 17.0 1.1 11 20.2
Female 1.1 1.1
Unknown 1.1 1.1

Source ADF&G Division of Subsistence household survey, 2009.
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Table 7.—Levels of participation in the harvest and uses of moose in Yukon Flats communities, 2009-2010.

Participation of households

Estimated harvest

Estimated hunter information

95% confidence limits Total Successful

Amount Pounds of total harvest Percentage Harvest Harvest

Per Per * of per per

Community Use Attempt Harvest Receive Give  Total household  Total person percentage Low  High No. population hunter No. hunter
Beaver 100.0% 67.7% 25.8% 87.1% 41.9% 8.8 0.3 6,141.9 140.0 18.8 80 104 285 65.0 0.3 8.8 1.0
Birch Creek  100.0% 60.0% 33.3% 100.0% 100.0% 5.0 0.3 3,500.0 1129 0.0 5.0 50 186 60.1 0.3 5.0 1.0
Chalkyitsik ~ 100.0% 33.3% 33.3% 100.0% 93.3% 7.2 0.4 5,040.0 1615 35.7 6.0 9.8 7.2 23.1 1.0 7.2 1.0
Circle 53.3% 46.7% 333% 26.7% 20.0%  10.0 0.3 7,000.0 102.9 57.3 50 157 16.0 23.5 06 10.0 1.0
Fort Yukon 86.1% 485% 29.7% 81.2% 525% 64.2 0.3 44,9733 102.6 23.4 492 793 1285 29.3 05 632 1.0

Stevens

Village 63.2% 31.6% 21.1% 52.6% 15.8% 4.6 0.2 32421 56.0 354 4.0 6.3 6.9 12.0 0.7 4.6 1.0
Venetie 53.1% 40.6% 125% 50.0% 359%  23.6 0.3 16,5484 85.6 636 17.0 38.7 473 24.5 05 16.7 0.7
All 77.7% 471% 25.8% 71.0% 473% 123.5 0.3 86,445.7 100.1 17.8 101.6 1454 253.1 47.3 0.5 115.5 0.9

Source CATG and ADF&G Division of Subsistence household survey, 2010.



Table 8.—Estimated harvests of moose by sex and month, Yukon Flats, 2009-2010.

Estimated harvests by month

Community
Sex Apr May Jun Jul Aug Sep Nov Dec Jan Feb Mar Unk Total

All
All 6.0 1144 2.0 1.0 1235
Male 6.0 1124 2.0 1.0 1215
Female 2.0 2.0
Unknown

Beaver
All 8.8 8.8
Male 8.8 8.8
Female
Unknown

Birch Creek
All 5.0 5.0
Male 5.0 5.0
Female
Unknown

Chalkyitsik
All 1.2 6.0 7.2
Male 1.2 6.0 7.2
Female
Unknown

Circle
All 10.0 10.0
Male 10.0 10.0
Female
Unknown

Fort Yukon
All 2.0 59.1 2.0 1.0 64.2
Male 2.0 57.1 2.0 1.0 62.2
Female 2.0 2.0
Unknown

Stevens Village
All 4.6 4.6
Male 4.6 4.6
Female
Unknown

Venetie
All 2.8 20.9 23.6
Male 2.8 20.9 23.6
Female
Unknown

Source CATG and ADF&G Division of Subsistence household survey, 2010.

Timing and Location of Moose Harvests

The estimated harvest of moose by study community by month in the 2008-2009 regulatory year is
included in Table 6. The majority (89%) of moose harvests took place in September when an estimated 93
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moose were harvested by residents of all study communities combined. An additional 9 moose were
harvested in August, 1 moose in November, and 2 moose in December (Table 6). Of the estimated 105
moose harvested, 103 were bulls, 1 was a cow and 1 was a moose of unknown sex. The largest number of
moose was taken by the largest community of Fort Yukon, with a community estimate of 60.7 moose.
The lowest harvest was taken by Stevens Village, with a community estimate of 1.4 moose.

The locations of moose harvests were also collected, by community, and are summarized by GMU,
subunit, and UCU, which typically follow natural boundaries, such as rivers or valleys. Moose harvest
locations are summarized in Table 9. In Figure 2, the individual UCUs where harvests occurred are color-
coded to reflect the range or density of harvests that occurred in each UCU of GMU 25.

In 2008-2009, the majority of moose harvests by the study communities occurred in GMU subunit 25D
(89%). This was followed by 5% of the moose harvest occurring in GMU subunit 25B, 1% of the moose
harvest occurring in both GMU subunits 25A and 25C, and 5% of the moose harvest locations reported as
unknown. The largest number of moose was harvested within GMU 25D, UCUs Y00-0105 and 0106,
with an estimated 33 moose harvested. These UCUs are located along the Yukon River corridor upriver
(UCU YO00-0106) and downriver (UCU Y00-0105) from the village of Fort Yukon. An additional 24
moose were harvested in GMU 25D, UCUs P00-1101 and P02-1501, which are located along the
Porcupine River and Black River corridors, respectively, indicating that local hunting patterns are based
upon primary waterways and access by river boat.

Table 9.—Estimated harvests of moose by GMU, UCU, and community, Yukon Flats, 2008-20009.

Estimated harvests by location and community

Harvest location Birch Fort  Stevens
GMU/UCU Beaver Creek Chalkyitsik Circle  Yukon Village Venetie Total Percentage
Subtotal GMU 25A 1.1 1.1 1.0%
25A Y03-0202 11 11 1.0%
Subtotal GMU 25B 24 2.7 5.1 4.8%
25B P02-0201 1.2 2.7 39 3.7%
25B P02-0301 1.2 1.2 1.1%
Subtotal GMU 25C 1.0 1.0 1.0%
25C Y04-0401 1.0 1.0 1.0%
Subtotal GMU 25D 2.1 53 59 4.0 55.2 14 19.1 93.0 88.6%
25D P00-1101 1.2 10.9 12.1 11.5%
25D P01-1401 2.7 2.7 2.6%
25D P02-1501 3.5 8.2 11.7 11.2%
25D P02-1502 1.2 1.2 1.1%
25D Y00-0101 2.1 2.1 2.0%
25D Y00-0105 17.0 17.0 16.2%
25D Y00-0106 2.0 13.6 15.6 14.9%
25D Y00-0201 1.4 14 1.3%
25D Y00-1101 2.7 2.7 2.6%
25D Y03-0501 11 11 1.0%
25D Y03-0801 6.4 6.4 6.1%
25D Y04-0901 5.3 5.3 5.0%
25D Y04-0905 2.0 2.0 1.9%
25D Y05-1001 11.7 11.7 11.1%
Unknown 2.7 2.1 4.9 4.6%
Total 2.1 5.3 8.3 5.0 60.7 14 223 1050  100.0%

Source ADF&G Division of Subsistence household survey, 2009.
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Figure 2.—-Moose harvest locations, by UCU, 2008-20009.
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The estimated harvest of moose by study community and month for the 2009-2010 regulatory year is
included in Table 8. The majority (93%) of moose harvests took place in September when an estimated
114 moose were harvested by residents of the study communities. Six moose were also harvested in
August and 2 moose were harvested in December. One moose harvest was reported as unknown date of
harvest.

Moose harvests by community and GMU/UCU are summarized in Table 10. In Figure 3, harvest
locations are color-coded to reflect the range of harvests by UCU in GMU 25. In 2009-2010, the majority
of moose harvests occurred in GMU subunit 25D (86%), UCUs Y04-0901 (15% of the harvest, 18
moose) and P02-1501 (11% of the harvest, 13 moose).

The majority of moose harvests by the study communities occurred in GMU 25D (86%). This was
followed by 10% of moose harvests occurring in GMU 25A, 4% in GMU 25B, and 1% reported as
unknown.

Table 10.—Estimated harvests of moose by GMU, UCU, and community, Yukon Flats, 2009-2010.

Estimated harvests by location and community

Harvest location Birch Fort  Stevens
GMU/UCU Beaver Creek Chalkyitsik Circle Yukon Village Venetie Total Percentage
Subtotal GMU 25A 0.0 0.0 0.0 0.0 2.0 0.0 9.7 11.8 9.5%
25A P00-1401 0.0 0.0 0.0 0.0 2.0 0.0 0.0 2.0 1.7%
25A Y03-0201 0.0 0.0 0.0 0.0 0.0 0.0 7.0 7.0 5.6%
25A Y03-0501 0.0 0.0 0.0 0.0 0.0 0.0 2.8 2.8 2.3%
Subtotal GMU 25B 0.0 0.0 0.0 2.0 3.1 0.0 0.0 5.1 4.1%
25B P02-0201 0.0 0.0 0.0 0.0 2.0 0.0 0.0 2.0 1.7%
25B P02-0401 0.0 0.0 0.0 0.0 1.0 0.0 0.0 1.0 0.8%
25B Y00-0601 0.0 0.0 0.0 2.0 0.0 0.0 0.0 2.0 1.6%
Subtotal GMU 25D 8.8 5.0 7.2 8.0 58.1 4.6 139 105.6 85.5%
25D P00-1101 0.0 0.0 0.0 0.0 6.1 0.0 0.0 6.1 5.0%
25D P00-1102 0.0 0.0 0.0 0.0 2.0 0.0 0.0 2.0 1.7%
25D P01-1401 0.0 0.0 0.0 0.0 2.0 0.0 0.0 2.0 1.7%
25D P02-1501 0.0 0.0 0.0 0.0 13.3 0.0 0.0 13.3 10.7%
25D P02-1502 0.0 0.0 0.0 0.0 2.0 0.0 0.0 2.0 1.7%
25D Y00-0101 4.4 0.0 0.0 0.0 0.0 0.0 0.0 4.4 3.6%
25D Y00-0102 0.0 0.0 0.0 0.0 0.0 4.6 0.0 4.6 3.8%
25D Y00-0105 2.2 0.0 0.0 0.0 8.2 0.0 0.0 10.4 8.4%
25D Y00-0106 0.0 0.0 0.0 8.0 2.0 0.0 0.0 10.0 8.1%
25D Y00-0301 0.0 0.0 0.0 0.0 0.0 0.0 7.0 7.0 5.6%
25D Y00-0501 0.0 0.0 0.0 0.0 4.1 0.0 0.0 4.1 3.3%
25D Y02-0701 1.1 0.0 0.0 0.0 0.0 0.0 0.0 1.1 0.9%
25D P02-1501 0.0 0.0 1.2 0.0 0.0 0.0 0.0 1.2 1.0%
25D P02-1502 0.0 0.0 6.0 0.0 0.0 0.0 0.0 6.0 4.9%
25D Y03-0801 0.0 0.0 0.0 0.0 0.0 0.0 2.8 2.8 2.3%
25D Y04-0901 1.1 5.0 0.0 0.0 12.2 0.0 0.0 18.3 14.8%
25D Y04-0904 0.0 0.0 0.0 0.0 2.0 0.0 0.0 2.0 1.7%
25D Y05-1001 0.0 0.0 0.0 0.0 4.1 0.0 4.2 8.3 6.7%
Unknown 0.0 0.0 0.0 0.0 1.0 0.0 0.0 1.0 0.8%
Total 8.8 5.0 7.2 10.0 64.2 4.6 23.6 1235  100.0%

Source CATG and ADF&G Division of Subsistence household survey, 2010.
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Figure 3.-Moose harvest locations, by UCU, 2009-2010.
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Hunter Effort

The 2008-2009 and 2009-2010 surveys also asked about hunter effort—or the amount of effort,
measured in the number of days, that it took successful hunters to harvest a moose, and the number of
days unsuccessful hunters spent in search of moose. Participants were asked how many people in their
household participated in moose hunting and how many days each of those individuals spent hunting for
moose. If hunters spent partial days in the field, they were asked to aggregate them into days (for
example, if a hunter spent 2 half days in the field, that would equal 1 day). Each day a hunter spends in
the field hunting for moose is defined as 1 hunter day.

The hunter effort metric, in addition to harvest levels, may provide important information about the
moose population. For example, if moose densities are low, it may take hunters a longer time to find and
harvest a bull moose. Increasing hunter time, or effort, per harvested moose, may also be an index of
other factors which affect moose availability, such as access limitations (e.g., low water), a change in
moose movement patterns due to local habitat change and availability (e.g., fire, drying lakes, flooding),
or a change in hunter behavior (e.g., rising fuel costs, knowledge of area, knowledge of hunting
techniques).

In 2008-2009, an estimated 175 individuals spent a total of 1,458 hunter days in pursuit of moose, an
estimated 8 days for each hunter (Table 11). To put this total number of hunter days in perspective, the
aggregate amount of effort invested by Yukon Flats hunters measured in days is equivalent to
approximately 4 years, and is a clear testament to the importance and difficulty of harvesting moose as a
traditional and customary food resource in the Yukon Flats. For the same survey year, an estimated 99
successful hunters spent 689 days in order to successfully harvest 105 moose, an average of 7 days per
harvested moose. Successful hunters in Chalkyitsik and Stevens Village reported the lowest number of
hunter days per moose harvested with 4 days each. Hunters in Beaver had the highest number of hunter
days per moose harvested at 18 days.

It should be noted that the number of people per household, and therefore the number of active hunters,
was not collected in the same manner in each village surveyed for the 2008-2009 survey year. Surveyors
in Stevens Village, Birch Creek, and Chalkyitsik only accounted for the person being interviewed as the
hunting party, with no information on any other potential hunters. This inconsistency introduces concerns
about whether or not all hunters were documented, thus potentially underestimating the number of hunter
days per moose index.

In 2009-2010, an estimated total of 253 hunters spent a total of 1,508 hunter days in pursuit of moose, an
estimated 6 days for each hunter (Table 12). An estimated 116 hunters spent 909 days in order to
successfully harvest 124 moose, an average of 7 days per harvested moose. Successful hunters in Venetie
and Birch Creek reported the lowest number of hunter days per moose harvested with 3 and 5 days,
respectively. Hunters in Circle and Beaver had the highest number of hunter days per moose harvested, at
14 and 12 days, respectively.
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Table 11.—Estimates of moose hunting effort by hunters in surveyed communities, April 2008—-March

2009.
All hunters Successful (harvesting) households
Hunting days
Estimated Hunting | Number Estimated Hunting per
total Number  Estimated  days per of days days per moose
Community harvest of hunters days hunted  hunter | hunters®  hunted hunter harvested
Beaver 2.1 21.4 273.9 12.8 2.1 37.5 17.5 17.5
Birch Creek 5.3 9.5 140.7 14.9 5.3 63.0 12.0 12.0
Chalkyitsik 8.3 8.3 42.5 5.1 7.1 34.2 4.8 4.1
Circle 5.0 30.0 301.0 10.0 5.0 53.0 10.6 10.6
Fort Yukon 60.7 79.2 461.4 5.8 57.3 357.6 6.2 5.9
Stevens Village 1.4 5.5 13.8 25 1.4 55 4.0 4.0
Venetie 22.3 21.2 224.7 10.6 21.2 137.8 6.5 6.2
All 105.0 175.0 1,458.0 83 99.4 688.6 6.9 6.6

Source ADF&G Division of Subsistence household survey, 2009.
a. A maximum of 1 hunter is counted per moose harvested.

Table 12.—Estimates of moose hunting effort by hunters in surveyed communities, April 2009-March
2010.

All hunters Successful (harvesting) households
Hunting days
Estimated Hunting | Number Estimated Hunting per
total Number  Estimated  days per of days days per moose
Community harvest of hunters days hunted  hunter hunters*  hunted hunter harvested
Beaver 8.8 28.5 206.2 7.2 8.8 103.1 11.8 11.8
Birch Creek 5.0 18.6 39.0 2.1 5.0 23.0 4.6 4.6
Chalkyitsik 7.2 7.2 40.8 5.7 7.2 40.8 5.7 5.7
Circle 10.0 16.0 164.0 10.3 10.0 144.0 14.4 14.4
Fort Yukon 64.2 128.5 758.7 5.9 63.2 499.7 7.9 7.8
Stevens Village 4.6 6.9 40.5 5.8 4.6 28.9 6.3 6.3
Venetie 23.6 47.3 258.7 55 16.7 69.5 4.2 2.9
All 123.5 253.1 1,507.9 6.0 115.5 909.1 7.9 7.4

Source CATG and ADF&G Division of Subsistence household survey, 2010.
a. A maximum of 1 hunter is counted per moose harvested.

A longer discussion of these data in the context of hunter effort data from other areas of Interior Alaska is
below.

DISCUSSION: TRENDS IN MOOSE HARVESTS AND ANALYSIS

As shown in tables 5 and 7, when compared to 2008-2009, moose harvests by households in the 7
participating communities increased by 18% during the 2009-2010 regulatory year (105 animals in 2008—
2009 to 124 animals in 2009-2010), providing a 58% increase in per capita harvest for the area as a whole
(63.4 b per capita in 2008-2009 to 100.1 Ib per capita in 2009-2010). This change in reported per capita
moose harvests was likely influenced by inconsistencies in how households were included in the study
sample between the 2 study years, as noted in the methodology section of this report. However,
ethnographic respondents interviewed subsequent to the fall 2009 hunt did consistently report
observations of more moose and more moose harvest opportunities during fall 2009 in comparison to fall
2008.
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When compared to 2008-2009, the number of residents hunting moose in the 7 participating communities
increased by 46% during the 2009-2010 regulatory year (175 hunters in 2008-2009 to 253 hunters in
2009-2010). The bulk of this increase can be attributed to a 63% increase in residents of Fort Yukon
hunting from 2008-2009 (79 hunters) to 2009-2010 (129 hunters). Despite this large reported increase in
Fort Yukon hunters, moose harvests for the community only increased by 5% (61 moose in 2008-2009 to
64 moose in 2009-2010). It is possible that this reported large increase in active participation by Fort
Yukon residents over the course of 2 regulatory years represents a survey sampling error as mentioned
above, or it could be due to an increased positive response to the household survey by community
members. Nonetheless, the comparisons above point to the need for consistent annual harvest survey
implementation on the Yukon Flats in order to gain a solid understanding of trends in both moose
harvests and hunter participation.

As reported in tables 6 and 8, reported harvests of cow moose by the 7 participating communities
remained low (1 cow in 2008-2009 and 2 cows in 2009-2010). However, based on information obtained
from the ethnographic results of this study, it is likely that, due to survey respondent fear of being cited
for violating the regulation, actual cow harvests are underrepresented in the survey sample.?
Underrepresentation of actual cow harvests could occur if some harvested moose reported as bulls in the
survey were actually cows or when harvested cows were not reported at all as harvests by a household.

As described above, earlier attempts to document moose harvests in Yukon Flats communities used only
reported harvests, but did not expand these reports to community estimates. As a result, they can only be
considered minimum levels of harvest and comparing reported harvests to the estimated harvests in this
research should only be done with care. However, as a general metric of the potential success of the
community estimate approach, it is instructive. In 2008-2009, an estimated 105 moose were harvested
and in 2009-2010, 124 moose were harvested. This compares to the average of 91 moose reported
annually by the same Yukon Flats communities between 1993 and 2008. This historical data set and
annual average of 91 moose, however, represents a wide range of annual harvests, from 22 in 1998 (likely
low because only 4 of 7 villages reported that year) to a high of 225 moose in 2006. Other years where all
7 communities reported (for example, 2004: 125 moose; 2007: 94 moose; and 2008: 77 moose) document
annual harvests much closer to the estimated annual harvests from this research.

Looking more closely at the historical data by community shows the same wide ranges in reported harvest
by year. For example, hunters in Fort Yukon reported a range of 5 moose in 1998 to 122 moose in 2006
(Thomas 2008). Venetie hunters reported between 7 moose in 2007 and 30 moose in 1993. Beaver
hunters reported between 4 moose in 1994 and 18 moose in 2002. On average, these communities
reported 42 moose (Fort Yukon), 17 moose (Venetie) and 11 moose (Beaver) annually. In comparison, an
estimated 61, 22, and 2 moose were harvested in those same villages respectively in 2008-2009. In 2009-
2010, 64, 24, and 9 moose were harvested in Fort Yukon, Venetie, and Beaver, respectively. Without any
context for the wide variances in the historical data, it is difficult to clearly state what these comparisons
show, but on average, the reported and estimated harvests appear to fall within range of one another. In
this sense, the community estimate approach appears to provide a viable alternative to the reported
harvest approach, especially in years when not all hunters can be contacted, as may have happened in
some of the communities with extremely low harvests for particular years.

Other benefits of the community estimate approach include allowing comparison to other regions in
Interior Alaska, in terms of harvest estimates on the community and household levels, as well as of
harvest effort in communities where this method has also been used. Community and household level
estimates of moose harvests and the effort expended to harvest moose in each community can be valuable
metrics for evaluating the status of the area moose population. These data—community and household
level estimates and hunter effort—were collected in the middle Yukon River-Upper Koyukuk River area

8. Except in cases of ceremonial harvest on State lands, the taking of cow moose is illegal under both state and federal regulations
on the Yukon Flats (see “Moose Hunting Seasons by Regulation, 2008-2009 and 2009-2010" below).
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for 5 years between 1997-2002, in the GASH (Grayling, Anvik, Shageluk, and Holy Cross) area for 3
years between 2002 and 2004, and in the central Kuskokwim area for 3 years between 2004 and 2006,
using identical methods.

Comparing harvest on the household level, or on average, how many moose each household harvested,
allows for a comparison of harvest levels across regions that controls for differences in human population.
While these estimates represent different year groupings, these comparisons can still describe how
difficult (or easy) it is to harvest moose in any given area. For the years where data were collected in each
region, per household levels of moose harvest were 0.61, 0.60, and 0.23 moose for the Middle Yukon—
Koyukuk, GASH, and central Kuskokwim regions, respectively (Table 13). While the first 2 areas have
relatively stable moose densities, the central Kuskokwim has extremely low moose densities such that
one-half of the area is in a Tier 11/804 moose hunt and there is a moratorium on moose hunting in the
other half of the area. In comparison, Yukon Flats villages reported an average of 0.2 moose per
household in 2008-2009 and an average of 0.3 moose per household in 2009-2010, suggesting that
moose in the Yukon Flats are much more difficult to harvest than in other areas of the interior where
household harvest averages are 2 or 3 times higher than those of the Yukon Flats. These data suggest that
densities in the Yukon Flats are closer to those of the central Kuskokwim area, which is under severely
conservative management, than those densities in the GASH or middle Yukon-Koyukuk areas, where
more hunters can hunt for longer periods of time and with greater success.

A final metric in evaluating moose populations in an area is hunter effort, or the average number of days
hunters spend hunting for each moose harvested. It is useful to compare hunter effort data across regions
to see the difference in success levels and the level of effort needed when hunting different moose
populations. Effort data may provide an additional metric for measuring whether current regulations are
providing reasonable opportunity.” For example, while some hunters or households may continue to
successfully harvest moose every year or most years, they may take longer and longer to do so. Greatly
increased hunter effort in areas, or time taken to harvest a moose, may suggest that the Alaska BOG needs
to evaluate whether or not the reasonably diligent person has enough time to successfully harvest a moose
with such low densities, and as such, whether reasonable opportunity for subsistence is being provided or
if regulatory changes need to be made. Table 13 provides hunter effort data for 4 regions of Interior
Alaska for comparison.

Using identical data collection methods, hunter effort was first documented in the last 3 years of a 5-year
(1997-2002) big game survey project in the middle Yukon River and Koyukuk River region (Andersen et
al. 2001; Andersen et al. 2004; Brown et al. 2004b; Brown et al. 2004a). In the 1999-2000 survey year,
successful moose hunters took an average of 8 days to harvest each moose and households harvested an
average of 0.6 moose (Andersen et al. 2001). Over these 3 years of data being collected, hunter effort
increased by approximately 1 day per year for an average of 9 days of hunting effort per moose; this is
consistent with locally expressed concerns of a declining moose population and increased competition
with other hunters.

9. The Alaska state subsistence statute requires that subsistence regulations provide a “reasonable opportunity” for subsistence
uses (5 AAC 16.05.258(b)(1)(B)). Reasonable opportunity is defined as the “opportunity, as determined by the appropriate
board, that allows a subsistence user to participate in a subsistence hunt or fishery that provides a normally diligent participant
with a reasonable expectation of success of taking of fish or game.” (5 AAC 16.05.258 (f)). There is no such requirement in
federal law. Rather, the federal standard is that regulations must have the least adverse impact on traditional uses (Caldwell
1998).
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Table 13.—A comparison of moose harvest effort per household in 4 regions of Interior Alaska, 1997-
2009.

Middle Yukon/Koyukuk GASH? Central Kuskokwim Yukon Flats
Effort in Effort in Effort in Effort in
Number of  days per | Number of  daysper | Numberof daysper | Numberof days per
moose per  harvested | moose per  harvested | moose per  harvested | moose per  harvested
Year household moose household moose household moose household moose
1997 0.7 - - - - - - -
1998 0.6 - - - - - - -
1999 0.6 7.7 - - - - - -
2001 0.6 8.9 - - - - - -
2002 0.5 10.8 0.7 7.9 - - - -
2003 - - 0.6 5.6 - - - -
2004 - - 0.5 8.2 0.3 14.7 - -
2005 - - - - 0.2 18.4 - -
2006 - - - - 0.2 21.3 - -
2008 - - - - - - 0.2 6.6
2009 - - - - - - 0.3 7.4
Average 0.6 9.1 0.6 7.2 0.2 18.1 0.3 7.0

Sources CSIS; Andersen et al. 1998; Andersen et al. 2000; Andersen et al. 2001; Andersen et al. 2004; Brown et al.
2004b; Brown et al. 2004a; Brown and Koster 2005.

— =no data.

a. “GASH?” refers to an area (consisting of the communities of Grayling, Anvik, Shageluk, and Holy Cross)
located on the lower middle Yukon River near the Innoko River.

In the GASH area located on the lower middle Yukon River near the Innoko River, per household
harvests averaged 0.6 moose and the average hunter effort was 7 days per harvested moose (Brown et al.
2004a; Brown and Koster 2005; Brown and Koster In prep). Both the GASH and middle Yukon River
areas are considered to have relatively healthy and stable moose populations, although the moose
populations in GMU 21D (middle Yukon) were in decline during the 3 years of the Division of
Subsistence household surveys between 1999 and 2002 but have since stabilized (G. Stout, Galena Area
Management Biologist, ADF&G Division of Wildlife Conservation, personal communication).
Community residents in both areas expressed concern about harvest levels compared to earlier years, but
many households were still able to harvest a moose and harvest levels were within the amount reasonably
necessary for subsistence (ANS) ranges.™

In contrast, hunter effort and harvest levels in the central Kuskokwim River area were much higher.
Between 2003 and 2006, the average harvest was 0.2 moose per household, and each moose took an
average of 18 days to harvest (Brown and Koster In prep). It is important to keep in mind that shortly
after these data were collected, moose hunting regulations in GMU 19A (central Kuskokwim) became
extremely conservative, with the eastern half of GMU 19A under a hunting moratorium and the western
half under state Tier 11 and federal 804 process hunts.™

10. Pursuant to Alaska Statute 16.05.258, the Alaska Board of Fisheries and the Alaska Board of Game are charged with
identifying the fish stocks and game populations that are customarily and traditionally taken or used for subsistence, and for
determining the amount of the harvestable portion that is reasonably necessary for subsistence uses.

11. Tier I and Il subsistence permits are available to Alaska residents only and may be issued when there is not enough game for
a general season and the population of animals has been found by the Alaska Board of Game to support only customary and
traditional uses. When necessary for the conservation of healthy populations of fish or wildlife or to continue subsistence uses
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In comparison, local hunters in the Yukon Flats spent an estimated 6.6 days per each moose harvested in
2008-2009 and 7.4 days per moose harvested in 2009-2010 for a 2-year average of 7 days. Taken
together, these data confirm local concerns about the difficulty of harvesting moose in the Yukon Flats,
especially in comparison to other regions of Interior Alaska.

Interestingly, the 2 years of harvest data collected in the Yukon Flats as part of this project suggest low
harvest levels per household (similar to the central Kuskokwim area) and with effort levels more similar
to the middle Yukon and GASH areas where local hunters have also expressed concerns about the
increasing difficulty of finding and harvesting moose (Brown et al. 2004b). Despite low moose densities
in the Yukon Flats, the Yukon Flats hunter effort estimates are more similar to the GASH and Middle
Yukon-Koyukon areas, where moose populations are considered to be relatively healthy, than they are to
areas like the central Kuskokwim, where moose populations are at extremely low densities. The Yukon
Flats data are also consistent with the ethnographic information provided by residents, indicating that it
takes approximately 1 week to find and harvest a moose. One possible explanation is that, over time,
Yukon Flats hunters have become extremely efficient at hunting the low density moose population in
their area.

ETHNOGRAPHIC FINDINGS: CONTEMPORARY AND HISTORICAL HARVEST AND USES
OF MOOSE ON THE YUKON FLATS

Seasonality of Moose Hunting

Yukon Flats residents have traditionally hunted moose year-round, when the need for meat arose;
however, most residents focused their efforts from late summer through early fall (Osgood 1936; Nelson
1973; Caulfield 1983; Sumida and Alexander 1985; Sumida 1988; Sumida 1989). At this time, bull
moose are in prime condition for harvest.

Nelson (1973) reported that by September 20 active hunting is taking place in the Chalkyitsik area,
especially in the Black River drainage. Observations of moose hunting with Chalkyitsik residents for this
project corroborate this report. In 2009, many Chalkyitsik hunters were in the field by September 10, and
there were multiple hunting parties from the communities of Chalkyitsik and Fort Yukon traveling along
rivers by boat searching river banks for moose. A detailed description of harvest timing considerations as
they relate to hunting strategies during the late-August to late-September time period is provided in the
“Moose Harvest Strategies” section.

Following the rut in the fall, bull moose disperse to uplands and other locations away from river drainages
before the onset of winter; returning to the river systems in mid-winter (Nelson 1973; Schneider 1976;
Sumida and Alexander 1985; Maclean and Golden 1991). Yukon Flats residents again pursued and
harvested moose during the winter months (Nelson 1973; Caulfield 1983; Sumida 1988; Sumida 1989).
Historically, hunters most often pursued moose in conjunction with winter trapping activities (Caulfield
1983). Winter harvests occurred if meat supplies from the fall hunt became sparse or if a hunter was
unsuccessful during the fall season (Sumida 1988).

Nelson (1973), Schneider 1976), Caulfield (1983), Sumida and Alexander (1985), and Sumida (1988) all
provide excellent descriptions of winter hunting by Yukon Flats communities between the 1890s and the
1980s. However, current research suggests that winter hunting has declined since previous decades, likely
consistent with a decline in trapping as well as increases in transportation fuel costs. Residents noted that
they are spending less time at their trapping cabins in the winter. Most hunters interviewed during the
2009-2010 research expressed little interest in winter moose hunting. These hunters said they do not
actively pursue moose during winter but would harvest a moose opportunistically if they encountered one

of such populations, the Federal Subsistence Board is authorized to restrict or close the taking of fish and wildlife by
subsistence and non-subsistence users on Federal public lands and waters (ANILCA Sections 804 and 815(3)).
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during winter travel. For example, a Fort Yukon hunter stated: “Normally, a winter hunt for me is more of
an opportunistic thing, like when 1 am going out to check a few traps, or set a snare line out or something,
and go to the wood yard...if | see, you know, moose tracks, I’ll go look around for them if the season’s
open. | don’t make it an effort to hunt them.” The current research found no evidence of contemporary
moose hunting during the spring or summer months.

Moose Hunting Locations

Moose hunting locations in the Yukon Flats are centered on waterways. As an elder from Beaver said,
“Moose have to be where there’s water, so we go where there’s water.” The primary hunting locations
today are the river banks and small islands of the main rivers that a hunter can easily travel by skiff, such
as the Yukon, Black, Porcupine, Chandalar, and Sheenjek rivers and Birch Creek. Hunters also access
moose in slough systems, smaller rivers, and in meadows and lakes easily reached from camps. Some
hunters travel by foot short distances to lakes and meadows easily reached from river corridors to scout
for moose sign or attempt to call a moose in to them (Figure 4). Other hunters make day trips from town
searching for moose along the few established all-terrain vehicle (ATV) trails accessible from
communities. An elder from Beaver expressed a concern that many of the waterways in the region are
drying up due to warmer temperatures and a lack of rain. The elder believed such conditions could have a
negative effect on moose habitat, as well as accessibility for hunters to access moose.

Schneider (1976), Sumida and Alexander (1985), Sumida (1988), Sumida and Andersen (1990), and
Stephen R. Braund & Associates (2007) provide detailed information about moose hunting locations in
the Yukon Flats, each describing a pattern of localized hunting areas around each community, with the
exception of Fort Yukon (Caulfield 1983). Caulfield (1983:192) reported a scattered pattern in Fort
Yukon residents’ moose hunting locations, which he suggested was an anomaly when compared to other
Yukon Flats communities, where “relatively discrete use areas exist for each community.” Caulfield
(1983) suggested that scattered locations used by Fort Yukon residents for moose hunting, such as Birch
Creek and the Black River, are a product of Fort Yukon residents often being originally from other area
communities and continuing to follow their former traditional patterns of geographic use. As a result of
this phenomenon, an overlap exists where Fort Yukon residents are found moose hunting in locations
often used by communities such as Beaver, Birch Creek, Circle, and Chalkyitsik. Caulfield (1983)
suggested that another reason for this overlap in use areas may be an adaptation to declining moose
abundance in areas close to Fort Yukon due to a centralized concentration of use there. Stephen R.
Braund & Associates (2007) provide the most recent detailed information about moose hunting locations
in the Yukon Flats and provides maps detailing local overlap in use areas. Hunters interviewed in this
study still observe crowded conditions around Fort Yukon during the fall moose hunting season relative
to other regions of the Yukon Flats, as well as the presence of Fort Yukon hunters around other Yukon
Flats communities. A Fort Yukon hunter described that generally the hunting areas used by Fort Yukon
residents have become more crowded in modern times, and when he was young, people did not have the
money or equipment to travel as extensively as they do today. The hunter said that when he was younger:

People had to go on much longer and planned out trips, not just a day or 2, 3 days away
from town...a lot of times, when people hunt, they would go out and just find a good spot
and camp so they don’t bomb around [on motor boats] much but they go out and hunt on
the land. Now days people just bomb around everywhere, both local people, Natives and
non-Natives, and even outsiders.

In spite of these conditions and overlapping hunt areas, no conflict between Fort Yukon moose hunters
and hunters from other communities was reported. The area communities are composed of closely tied kin
relations and friends who share hunting locations cordially.

Fort Yukon hunters hunt in the Christian, Porcupine, Black, Chandalar, and Sheenjek rivers, and Birch
Creek, among other locations. Local opinions differ in terms of the quantity of moose available in any
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given location and likely reflect personal experiences, skills, and family histories of using a particular
area.

Moose hunting around the community of Beaver appears to be centered on the Yukon River mainstem,
White Eye (a historical seasonal camp location; the larger area is also sometimes referred to as Orinjik),
Beaver Creek, Government Road, and the Hodzana River. Beaver hunters reported that due to shallow
water, the Hodzana River is difficult to access by skiff and is not hunted anymore, but that moose are
sought at the Hodzana River mouth and slough. One hunter said that many years ago, the Hodzana River
was hunted by canoe. A Beaver hunter said that “moose are scattered all over and that’s how it’s always
been,” and thus one must go searching everywhere possible.

Government Road, an old mining transport roadway extending north from Beaver, offers Beaver hunters a
viable opportunity for hunting when time or money is tight. More distant locations require time and fuel,
but hunting on Government Road by ATV or snowmachine allows hunters access to small lakes, dried up
lakes, multiple sloughs, and meadows in search of moose. A Beaver hunter said that when hunting by
ATV, she will stop and “look for moose everyplace there might be moose along the road.”

The Black River watershed, including the Salmon Fork River, remains the primary hunting ground for
Chalkyitsik residents. Caulfield (1983) reported that long ago moose were snared at a snaring fence
located just east of Salmon Village, a traditional camp and village site located near the confluence of the
Black and Salmon Fork rivers and predecessor to the modern-day community of Chalkyitsik. This area is
still heavily used today.

©2011 ADF&G. Photograph by James Van Lanen

Figure 4.-Steven Flitt of Chalkyitsik investigates a Yukon Flats meadow for sign of a bull moose.

A Beaver hunter, who formerly resided in Chalkyitsik, said that he always hunted moose on the Black
River, both upriver and downriver from the community, as well as on the Salmon River. During
participant observation of the 2009 fall moose hunt on the Black River, the hunting party attempted to
travel up the Salmon River but was forced to turn back after a short distance due to shallow water.
However, other hunters in the field at this time were observed accessing the Salmon River by motorboat
and had successfully harvested a moose.
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Every year hunters must balance a variety of circumstances when choosing their hunting locations,
including environmental conditions such as temperatures and water levels, and economic variables
determining access to resources such as boats, motors, and fuel. During the 2009 hunt, ADF&G
researcher Van Lanen observed multiple hunting parties from both Chalkyitsik and Fort Yukon searching
for moose along the Black River. A Chalkyitsik hunter claimed that the high level of activity observed
during this time was due to higher than normal water levels allowing easier access by skiff, prompting
many hunters to choose the Black River as a hunting location that season. The hunter said that “Fort
Yukon people only come up here when the water is high.”

Prior to 1969, when a fire destroyed moose habitat from Chalkyitsik to Fort Yukon, Chalkyitisk hunters
hunted moose on the Black River downriver from the community. Forty years later, interviewed hunters
observed that habitat, and thus moose, may be returning; however, they also emphasize that moose
continue to be sparse in that area. A Chalkyitsik hunter noted that he seldom travels the Black River
downriver from Chalkyitsik specifically looking for moose, but will harvest a moose opportunistically if
he encounters one en route to Fort Yukon or the Porcupine River.

The current research found no evidence of Chalkyitsik hunters traveling to the Porcupine River drainage
in search of moose, but Nelson (1973) reported that Chalkyitisk hunters often traveled to the Porcupine
River, about 20 miles by snowmachine, to hunt moose during the month of November.

Most fall moose hunting by Venetie residents occurs along the Chandalar River, in the areas downstream
of the Middle Fork of the Chandalar and the West Fork. Moose are also hunted up the East Fork drainage
near Gold Camp, and downriver from Big Rock Mountain and Brown Grass Lake. Other areas are
difficult to access due to low water (Caulfield 1983). Christian Village (a former village site) is also used
as a moose hunting camp. The areas between the Christian and Chandalar rivers are used for moose
hunting by Venetie residents (Caulfield 1983). A Venetie hunter observed that most moose hunting
activity by Venetie residents is on the Chandalar River north the community, but that people also often
hunt for moose at Big Lake. The respondent said that his grandfather used to take him to a place called
Nitsee neekwaii van (meaning a “pair of eyeglasses™) for moose hunting, which he described as a place
with 2 lakes that look like eyeglasses from the air.

Moose Harvest Strategies
Traditional and Contemporary Methods

Pre-contact Gwich’in hunters used pre-modern techniques such as driving, snaring, and archery to harvest
moose (Osgood 1936; Hadleigh-West 1963; McKennan 1965; Nelson 1973; Ducker 1982; Caulfield
1983; Sumida and Alexander 1985; Sumida 1988; O'Brien 1997). Traditionally, the Gwich’in used shares
made from babiche, but later used steel cable. Snares for were set along known trails or at a single
opening in a fence constructed with brush, branches, or logs, and the snares were designed to drive moose
along a set path. A moose snaring fence near Venetie was reportedly still being used sometime around
1900 (Caulfield 1983). An elder from Fort Yukon, in his nineties, recalled local use of the bow and arrow,
called a k’i’” (or “stick with string”) to Kill moose within his lifetime. The elder described the bow string
as being made from “moose skin” and arrow points made from bone. Once located, 1 or more hunters
would approach a moose and drive it toward 1 or more archers concealed in a location along the
anticipated path of the fleeing animal. In deep snow, hunters would stalk and run down a moose and then
dispatch it with an arrow (McKennan 1965).

Calling was also used to bring a moose closer into the range of the hunter. Various methods of attracting
moose, including cow calls and scapula scrapers, were used to lure bulls within range during the rut
(McKennan 1965; Osgood 1936, 1970; Caulfield 1983; Sumida and Alexander 1985). Called ch’igeechan
(“something’s shoulders™) in Gwich’in, the moose shoulder blade call is an ancient tool that continues to
be heavily used today (Figure 5) (O’Brien 1997). When scraped on brush, tree branches, shrubs, or grass,
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the sound imitates that of a bull scraping its antlers when rutting or feeding. Grunts, which mimic those of
a bull moose, are often performed in tandem with scraping (O'Brien 1997).

Although traditional methods of moose calling are still used today by Yukon Flats residents, moose are no
longer snared or hunted with bow and arrow and are instead harvested with modern hunting rifles (Figure
6). Nelson (1973) reported that rifles of some type have been used by the Gwich’in since before the
establishment of Fort Yukon in 1847. However, Gwich’in hunters without access to firearms likely used
traditional methods of moose harvest up until the early 20th century, when rifle introduction became
widespread (O'Brien 1997).

©2011 ADF&G. Photograph by James Van Lanen
Figure 5.—A dried moose scapula, or ch’igeechan.

A moose scapula is used to call bull moose when scraped on a tree, shrub, or grass.
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©2011 ADF&G. Photograph by James Van Lanen
Figure 6.—Steven Flitt of Chalkyitsik walks to a Yukon Flats meadow in search of moose.

He carries a dried moose scapula used to “call in” a bull moose in his right hand and a rifle in his left hand.

Nevertheless, the adoption of firearms did not entirely negate pre-contact moose hunting skills and
techniques, especially the use of tracking and calling techniques (Sumida and Alexander 1985, Sumida
1988, Sumida and Andersen 1990). For example, an elder from Beaver stated that because of their
scavenging behavior, ravens were traditionally known to give away the location of moose. “In fall-time,
they tell you where the moose is, you know, because they want to eat, too.” Additionally, as described by
Nelson (1973:104-105), a traditional Athabascan tracking, stalking, and harvesting method, called
“semicircular tracking” is used by Chalkyitsik hunters to compensate for a moose’s tendency to double
back downwind on its own trail to detect predators.

Instead of following directly in the animal’s track, the Indian makes semicircular detours
or loops downwind away from the trail, returning to it at intervals. If he circles back and
does not find the trail where it should be he knows the moose has doubled back. At this
point he makes a series of smaller semicircles back in the direction from which he came
until he finds the animal’s doubling-back trail, which he then follows. If there is a good
wind the hunter can almost walk right up to the moose. Nelson (1973:104-105)

Although no hunters were observed actively pursuing moose by tracking during the 2009 participant
observation period, several hunters did locate and analyze moose tracks to determine the sex and size of
the animal.

During the 2009 participant observation of the fall hunt on the Black River, Yukon Flats hunters
continued to use various means to “call in” bull moose. Three different types of moose calls were
observed, each utilizing different materials and techniques. A cow call manufactured with an aluminum
coffee can and a piece of string was used, without success. This call is made by puncturing a hole in the
bottom of the coffee can and attaching a long piece of string to it. The hunter wets the string by dipping it
in the river. The hunter pinches the string and then slides the fingers along the distance of the string. The
vibration created by this action produces a loud, high-pitched sound that mimics the sound of a cow in
hopes of attracting a bull moose.
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The second type of call observed by Van Lanen was a bull call vocalization that can either be done with
the assistance of a cone, usually made of birch bark, or simply with the assistance of cupped hands to
amplify the sound. This type of call attempts to mimic the deep grunts made by a bull moose, most often
during the rut. The sound consists of a short “Ugh!!” made at 2—-3 second intervals.

The third type of call observed is the moose scapula scraper, described above. The hunters used the
scraper 3—4 times at intervals of approximately 30 seconds. Between these intervals the hunter paused and
listened for the sound of a bull grunting or scraping in the distance (Figure 7).

After each type of call was made, the hunter listened silently and waited. If there was no response the call
was repeated. Scraping was the most common calling method used.

©2011 ADF&G. Photograph by James Van Lanen

Figure 7.—Steven Flitt of Chalkyitsik attempts to “call in” a bull moose.

Flitt is using a traditional Gwich'in method of scraping a dried moose scapula on willow branches.

Respondents from all of the participating communities discussed contemporary use of the bone (or
scapula) call, which Yukon Flats hunters often refer to as “raking,” *“scraping,” or “making noise.” A
Venetie hunter said that his grandfather taught him how to “rake” and recalled sitting with his grandfather
at night calling for bulls. The hunter said that it could take 1-2 days to successfully call a bull moose into
their location and patience was important for success. Some hunters set camp and call for several days
from 1 location. A Fort Yukon hunter reflected on the importance of the bone call: “You gotta have
that...even 10 mile [away] they hear it; at night, dark, they’ll come out.”

To manufacture the scapula call, both Nelson (1973) and O’Brien (1997) reported that cow moose bones
are preferred because bull bones make a heavy sound that does not closely mimic the necessary sound.
Nelson (1973) reported that if the cartilage on the end of the scapula is removed, the bone will not work
to call in a bull moose. A Fort Yukon hunter recalled that he was taught to leave the cartilage on the bone,
“Maybe it sounds like a cow, or does not echo enough if you do that [remove the cartilage]. Also the
flappy stuff protects the bone from getting beat up, because if it gets cracked the call is no longer good.”
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Conversely, O’Brien (1997) reported that the esteemed Chalkyitsik elder Rev. David Salmon had cut the
cartilage off the end of the bone.

Yukon Flats hunters have always used waterways to hunt moose—traveling lakes, sloughs, and rivers by
boat in search of moose. Historically, hunters used canoes, while the contemporary prominent fall time
hunting strategy is to travel up and down productive rivers by skiff until moose are encountered (hunters
also travel by ATV and foot, which is discussed in greater detail below) (Stephen R. Braund & Associates
2007). Groups of Yukon Flats hunters, usually related by kinship, often spend several days “out river”
hunting (Sumida and Alexander 1985). Hunters out for multiple days may travel by skiff to a specific
location where they camp each night during the hunt or they may travel from camp to camp each day.
However, sometimes hunts by boat are conducted as day trips from a community.

Hunters can encounter moose anywhere on a river, but willow stands and islands are the most important
places to watch along a river because moose often feed in these locations. Nelson (1973) reported
observing Chalkyitsik hunters making vocalized moose calls to attract bulls while traveling the river in a
slow moving boat. However, hunters also suggest that motor noise can scare away potential prey. One
Fort Yukon hunter interviewed described idling or parking his boat inside one bend and then traveling by
foot to get a look at the next bend. He also sometimes floats downriver, without the benefit of a motor: “I
get up in the morning and just shove out the boat and just paddle for a few hours, see what passes, see
what you see.”

Hunting from a moving boat requires highly skilled marksmanship. Nelson’s (1973:96) observations were
similar, “River hunting requires very difficult shots. Men often hunt in poor light at dawn and dusk when
it is hard to see the sights on a rifle, and much shooting is done from a moving boat.” During the 2009
research, telescopic sights were mounted on the rifles being used, though it was unclear if these sights
were actually used since the moose were shot so quickly when seen.

Hunters appeared to focus their hunting efforts during dawn and dusk, a strategy also described by Nelson
(1973). During the 2009 fall hunt on the Black River, the morning hunt took place from approximately
5:30 a.m. to 9:00 a.m., and the evening hunt took place from approximately 7:00 p.m. to 10:00 p.m.
Moose were still sought throughout the day by driving the river, stopping and calling, and hiking short
distances to lakes and meadows, but the midday effort was more causal. The hunters made a specific
effort to search the river banks from 11:00 a.m. to 2:00 p.m. because moose were said to often get water
during that time period. A Chalkyitsik hunter explained that evening can often be the best time to hunt:
when there is sunlight on the shoreline the moose will usually not run because it often cannot see the boat
on the water.

A Chalkyitsik hunter explained that the river hunting methods described above are the prominent methods
used for moose hunting for a couple of reasons. First, searching the rivers by boat is the most efficient
means of locating a moose. The second reason is that there is an immense amount of work required to
pack an animal out. For example, the upper Black River has steep cut banks extending for over 40 miles.
During the 2009 participant observation, it was very difficult for the hunting party to transport moose
meat down these cut banks, despite the relatively short distance of foot travel required.

Traveling the shallow tributaries of the Yukon River in a small skiff can be challenging and precarious,
especially with the weight of several hunters, their gear, and harvested moose. Hunting by boat requires
detailed knowledge of a waterway. During the 2009 fall hunt on the Black River, the hunting party
displayed an expert knowledge of river navigation: the character of the river in any given place had been
memorized through previous travels. Keeping track of the water levels over the course of a summer plays
a role in how to travel the river and knowledge of the waterway is often passed down to younger people
by elders who have this experiential accumulation of knowledge. However, the river changes every year,
so dedicated observation and knowing the signs of deep and shallow water are important skills. If the hunt
is successful, hunters will have to negotiate these waterways with hundreds of pounds of meat weight as
well. During the 2009 fall hunt, hunters halted the hunt after 2 moose were harvested due to concerns
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about overloading the boat. Upon reaching a shallow section of the river, the hunting party was forced to
pole for about 2 hours in order to extract the boat from rocks.

Beaver, Chalkyitsik, Venetie, and Fort Yukon residents also discussed hunting by ATV on trails
accessible from those communities (Figure 8). ATV hunting is a tactic often used by hunters who cannot
travel overnight due to employment or personal responsibilities; or by hunters who cannot afford the cost
of boat fuel required for hunting at locations distant from a community. Several Beaver hunters said that
they had successfully harvested moose over the years by ATV travel on the Government Road extending
north from the community. A Beaver hunter explained that the road out of Beaver allows them
approximately 30 miles of ATV access. The respondent said that her family usually only hunts 6-9 miles
out because “the road is in good shape up to that point, then it gets really rugged. And that’s pretty far. If
we get a moose way out there then we have to come back and get the guys to go out there and help us, so
we don’t go too far.” Fort Yukon hunters said the boreal forest meadows and lakes accessible by Fort
Yukon ATV trails are often hunted by Fort Yukon residents.

©2011 ADF&G. Photograph by James Van Lanen
Figure 8.—Steven Flitt of Chalkyitsik carries moose meat from a skiff to a trailer attached to an ATV.
The ATV will be used to transport the meat from the river to the hunter’s home.

Prior to the widespread reliance on motorboats, ATVs, and snowmachines for travel, and the dominance
of associated hunting tactics described above, hunters on the Yukon Flats depended upon foot, canoe, and
dogsled travel for moose hunting. In the recent past, Yukon Flats residents continued to use canoes and
foot travel for moose hunting (Nelson 1973, Schneider 1976, Caulfield 1979, Caulfield 1983, Sumida and
Alexander 1985, Sumida 1988). Nelson (1973) reported that although wooden skiffs with outboard
motors were predominant, approximately 10 hunting canoes were still in use in Chalkyitsik. Hunting by
canoe required detailed knowledge of canoe portages and other geographical features in the flat terrain,
such as local trail systems (Caulfield 1983). Hunters portaged canoes from lake to lake or to cut across
large bends in the rivers. Canoe hunters hauled canoes upstream and then floated downstream back to a
community, cabin, or camp, hunting along the way (Nelson 1973).

There remains significant local sentiment in support of non-motorized hunting, despite the efficiency of
motorized hunting. An elder from Fort Yukon explained that “there’s no motor long time ago, you gotta
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use canoe, it’s the only way.” Another elder from Fort Yukon, in his nineties, said that modern motorboat
hunting had served to erode hunting skills over time, potentially thwarting success:

I tell you something, a lot of the guys don’t know how to hunt moose now... | remember
when we were growing up, we didn’t have gas to run up and there isn’t that much moose,
you know. So where we was down below, we’d go up to the lakes with a canoe, go way
up there, come back down river, and keep doing like that “till we see fresh track and then
try to hunt for it sometimes. That’s the way we used to hunt, with canoe. Paddle you
know, but you listen and if there’s a moose eating you can hear it.

This respondent described using a “rattan” canoe made of canvas; that it weighed less than 20 Ib and was
easy for 2 people to portage. Packing a moose out required multiple trips.

Despite the general use of motorized hunting throughout the Yukon Flats, the current ethnographic data
suggest that not all of the communities in this study use the same strategies, which depend on personal
experience and geography. A Venetie hunter noted that moose hunting in his community is not as motor
dependent as it is in other Yukon Flats communities. Venetie hunters most often go to camps—places that
they know intimately—and stay out there for several days or a few weeks, instead of traveling along
rivers. The respondent said that he usually walks to lakes to hunt moose and does not consider himself a
river hunter but more of a lake hunter. “In my boat | can go anywhere on the river, but then that moose is
always sitting at that lake back there.”

Some of the younger respondents from each of the participating communities discussed walking short
distances to look for moose in meadows, lakes, and sloughs, but only a minority discussed hunting by
canoe or extensively on foot. A youth respondent from Beaver said that he walked a lot in search for
moose and that his father had been teaching him to call moose. Another Beaver hunter who occasionally
pursues moose on foot expressed a willingness to continue doing so when necessary, but said that when
people can afford to purchase fuel for their boats, the preference is always to hunt the river: “It just
depends on who you’re with. Some people like walking, some people don’t want to walk anywhere, but
hey, if they got the gas you can’t argue with just driving around.” When a Fort Yukon hunter was asked
“How far would you travel by foot to kill a moose?”, the respondent stated that he would make a
conscious decision to harvest based upon the size of the moose and the distance required to pack the meat
out:

No more than maybe a mile, mile and a half at most. And if I do see something back
there 1’d be kind of scratching my head to see how big it is, or try to get it to come closer
to me. | wouldn’t just shoot anything back in the woods. Maybe if it’s a small bull. I ain’t
going to shoot a monster back there, take you a week to pack it out. A big moose is just a
lot of work to handle, especially if you don’t have, you know, good partners who could
help you with it...How you going to handle a 300 pound moose ham without cutting it
out?

Harvest Timing Considerations

Harvest timing is a tradeoff among manageable temperatures, quality of the meat, and the ease of
encountering or attracting a bull. The results of this research suggest a perspective of careful balance
between being late enough in the season that moose are easily called in and the temperatures are cool
enough to protect the meat, but not so late that the rutting phase has created unappealing “stink meat.”

Although the moose hunting season usually begins during the last week of August, when bulls are fat and
in optimal condition, many hunters wait until mid-September when temperatures are cooler. Warmer
temperatures interfere with getting meat out of the field before it spoils and it is better to hang the meat
later after the flies have dissipated at the end of the season.
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Bull moose in rut begin to travel extensively during the first weeks of September, searching for a mate.
According to local knowledge, bulls normally begin their rut around September 10, traveling from the
hills and deeper bush to congregate along the rivers (Nelson 1973). Their behavior becomes somewhat
fearless at this time, providing hunters with the greatest chance of an encounter and an opportunity to call
the bulls to them (Nelson 1973, Sumida and Alexander 1985). A Fort Yukon hunter commented that
“once moose start rutting you can expect to see them all over, anywhere you travel.” A Chalkyitsik hunter
explained that when bull moose are rutting they are extremely active and are easily called in by a hunter.
Thus, during this time period a hunter has a greater chance of harvesting a bull moose, potentially
increasing the overall harvest.

However, local hunters generally do not prefer the meat of a bull in rut; it is musky smelling, tough, and
lean during this time (Schneider 1976, Sumida and Alexander 1985). Bull moose usually begin their rut
around mid-September, thus the challenge is to harvest when temperatures have become cold enough to
adequately preserve meat but before the condition of bulls becomes unappealing.

The age of the moose also matters. During the 2009 hunt on the Black River with Chalkyitsik residents,
the party harvested a large 57-in antlered bull on September 19 (Figure 9). The hunting party elected to
discard the kidneys from the bull, which are normally kept for consumption, because they were starting to
smell musky. Two days prior, a yearling bull was harvested by the hunting party and, comparing the
condition of the older bull with the younger bull, one of the hunters observed the older bull’s “stomach
was shrunk compared to the yearling we got.” The hunter stated that older bulls go deep into their rut and
stop eating around September 20, and the condition of the meat and organs deteriorates, whereas the meat
and organs of younger bulls do not deteriorate to the same extent.

©2011 ADF&G. Photograph by James Van Lanen

Figure 9.—Steven Flitt of Chalkyitsik successfully harvests a large bull moose on the Black River.

Additionally, hunters have expressed concerns about possible changes in moose behavior resulting from
warmer fall temperatures. An elder from Fort Yukon observed that as temperatures stay warmer longer
into the fall, the moose do not move around as much but instead “will stay back in the lakes and in the
timber if it’s too warm.” As a result, hunters have to look around more and travel farther in order to
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successfully harvest a moose. In the past, hunters relied on intimate knowledge of moose behavior,
weather, and seasonal changes, such as the turning of leaves, to gauge the best time for hunting. The
respondent believed that a rapidly changing climate has created a situation where such inter-generational
knowledge of the seasons may no longer be valid. Other respondents reported observations of seasons
shifting, with the cold fall temperatures characteristic of the expected time of the year that moose begin
their rut, which is occurring later in September and into October. Additionally, some respondents reported
experiencing August temperatures too warm for the proper care of moose meat following a harvest. These
observations were accompanied by suggestions for shifting the regulatory moose hunting seasons to
coincide with shifts in the onset of the rut.

Moose Selection

The majority of respondents participating in this ethnographic research stated that they target bull moose
during hunting. Even historically, respondents recalled a focus on bulls, though if a hunter needed the
meat, any moose was killed. “If we have to, they kill cow, but I don’t remember them killing cow, just
bull.” According to another respondent, “Years and years ago | remember if we saw a moose we got it,
they killed any moose because it was truly survival then.” The preference is for targeting bull moose, but
more specifically, several respondents voiced a preference for younger bulls because the meat is more
tender than that of older bulls. “All that matters is getting a bull, the size does not matter, but | think the
younger ones are better, it’s not so tough, like a 2-year-old or so.” Young bull moose were not only
preferred because of the higher quality of meat they are said to provide, but also because of their ease of
handling during butchering and transport. Finally, there appears to be a general preference for younger
bulls because their meat is less affected by the conditions of the rut than that of larger, older bulls, as
mentioned earlier.

See, a big one will ... rut real quick, you know, so he’ll get stink meat, so you watch that,
but then a 1-year-old with forked horns, he’ll probably stay good until, you know,
October, don’t stink up so much. In August, 1’d like to take a big moose you know, nice
good, fat moose, but in a month later in September, | wouldn’t take that same moose.

Although most respondents from the participating communities only discussed harvesting bull moose,
there is evidence that cow moose continue to be harvested by Yukon Flats residents in contemporary
times (Caikoski 2010). Past CATG harvest survey data revealed small numbers of cow moose being
harvested annually on the Yukon Flats (Thomas and Fleener 2003; Thomas and Fleener 2005; Stephen R.
Braund & Associates 2007). A 2003 CATG survey found that 21% of the total moose harvests from the
communities of Beaver, Birch Creek, and Stevens Village consisted of cows (Thomas and Fleener 2003).
As noted in tables 6 and 8, for the participating communities combined there was an estimated harvest of
1 cow moose in the first study year and 2 in the second study year, both occurring in the fall. Although it
remains illegal to harvest cow moose for the prescribed hunts on the Yukon Flats, Alaska hunting
regulations (5 AAC 92.019) permit the harvest of cow moose for mortuary ceremonies (ADF&G 2002).
On federal lands in GMU 25D West, federal regulations (50 C.F.R. 100.26 (m)) permit only the harvest
of bull moose for food in memorial potlatches and cultural events. It is undetermined if any of the cow
moose harvests reported during the 2 study years were taken for ceremonial purposes.

In the past, cow moose were pursued year-round by Yukon Flats hunters, and barren cows were
considered prime because they maintain their fat through the seasons (Sumida and Alexander 1985). In
contrast, bull moose were said to be considered inferior from late fall through early spring for lack of fat
(Caulfield 1983; Sumida and Alexander 1985).

Some respondents from the participating communities discussed the harvesting of cow moose during the
current research. Because of the negative relationship between harvesting cow moose and moose
population growth in an area with already low moose densities, there is sensitivity in discussing the issue
and disagreement over how many cows are actually harvested, who is harvesting cows, and how much it
actually affects the ability of the moose population to grow.
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Some respondents claim that hunters would only take cows in extenuating circumstances, such as
starvation or for a potlatch. For example a Beaver hunter noted that for any potlatch, the community
usually attempts to harvest at least 1 moose and emphasized the importance of having moose meat for any
potlatch.

That’s our tradition, you know. We get moose, it don’t matter what kind of moose, and in
a way you know, they look for a bull moose but if they can’t get a bull moose they’ll get
a cow. That’s the way we grow up you know, to hunt food for our people.

Other hunters expressed concern that younger age groups may sometimes ignore antlerless restrictions, or
that some hunters have difficulty telling the difference between bulls and cows in the winter, or simply
that some individuals do not believe that harvesting cows has a detrimental effect on the moose
population.

Despite the continued harvest of cows, many Yukon Flats residents echoed the sentiments of one Fort
Yukon hunter: “I don’t think they should be shooting cows at all until we have a population that can
support it.”

Hunter Effort or Time Spent Hunting

Hunter effort, or the time spent by each hunter in pursuit of moose, can be a useful metric for measuring
the relative availability of moose, hunter competition, and the quality of hunting in an area. In the Yukon
Flats, where moose populations are lower than in other places in Interior Alaska, hunting effort tends to
be higher, as hunters have to spend more time out in the field looking for moose. Several earlier studies
provide some insight into how much time Yukon Flats hunters spend hunting. Sumida and Alexander
(1985) reported that from 1983 to 1985 Stevens Village hunters spent an average of 7 days hunting
moose, whereas Beaver hunters spent an average of 5 days hunting moose. Trips vary in length, from day
trips to 2-week long camping trips. In areas where the moose populations are in decline, it can take longer
to find a moose. Nelson (1973) reported that in 1969 it took 11 days of hunting for a group of Chalkyitsik
hunters to see its first moose. Stephen R. Braund & Associates (2007) reported that Beaver residents had
been forced to increase their time and effort spent moose hunting as a result of a decline in the moose
population inside their traditional hunting areas.

Respondents from the participating communities reported that moose hunting generally takes place for 1
week. A Venetie hunter said that to be successful, a hunter must spend several days hunting, and that
generally 1 week is required to locate and harvest a bull moose. Respondents reported that, if possible,
they will camp at a remote location and conduct hunting trips daily in the vicinity of camp.

One hunter from Chalkyitsik noted that it was not uncommon for hunters to “go out for a week or more
and see nothing,” but hunters were usually more successful by extending their time and effort. The
respondent said that successful harvest often requires long-distance motorboat travel and the main
challenges for most hunters are having the ability to leave the community for an extended period of time
and being able to afford the high price of boat fuel. Similarly, a Beaver hunter said “these days you have
to spend more time out looking for moose, keep heading out and using way more gas, just keep trying.”

Thus, having adequate time to hunt and financial resources to purchase fuel are critical components to a
successful moose hunt for a Yukon Flats hunter (Stephen R. Braund & Associates 2007). In the past,
moose hunting was often pursued in conjunction with other activities, such as trapping, cutting wood, or
picking berries, for maximum efficiency of time and resources. However, a decline in trapping activity
over several decades in the Yukon Flats has led to the majority of the local population taking up year-
round residency in the villages, as opposed to spending winter in remote trapping cabins. This
phenomenon has likely increased the distance hunters must travel to harvest moose and thus increased the
fuel resources required for hunting. Respondents from each of the participating communities reflected on
the importance of developing a hunting strategy that incorporates managing fuel use for maximum
efficiency. A Fort Yukon hunter said that rather than boating up and down a river daily, camping for an
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extended period of time maximizes fuel efficiency. “You’re going to have to [camp out] if you want to
really be successful and stay within your budget if you don’t have much money for gas.” As mentioned
earlier, hunters often adapt to high fuel prices by utilizing other hunting means, such as ATVs.

Methods of Transporting Meat

Over the course of the second half of the 20th century, the use of motorized transportation has changed
the amount of effort and energy required to transport a harvested moose.'? The relative convenience of
water transport has likely been known and used by Yukon Flats hunters for centuries, yet the desire to
harvest moose at locations accessible to motorized transport during the fall hunt now characterizes much
of the moose hunting in the Yukon Flats.

Nelson (1973) described that during pre-contact times, Gwich’in hunters paddled, portaged, poled, and
pulled canoes upriver. When a moose was harvested, the hunters built a moose skin boat in which to float
the meat back down the river. The moose skin boat was tied to the hunting canoe and dragged behind in
transport. Skin boats were made from 1 or more moose skins. When more than 1 moose was killed, the
skins were sewn together, the seams sealed with moose fat, and a large layer of willows added to the
bottom to avoid getting the meat wet (Nelson 1973).

Several elders from the participating communities reflected on past canoe hunting practices. An elder
from Beaver stated that “to hunt moose long ago they mostly walk, they got canoe, they carry canoe on
their head and then they paddle around. No 4-wheeler, no snow-go, they got dog team.” Another elder
from Beaver recalled that during her childhood “to hunt moose we used to paddle with canoe, had to go a
long ways and paddle, now days it’s so easy you just get in a 4-wheeler or boat.” An elder from Fort
Yukon said that when they hunted by canoeing and portaging they harvested the moose they would see
along the lakes, shooting 1 and leaving the meat behind. They continued on down the route and possibly
killed another moose, then returned later to pack out the meat.

Even with motorized transport, however, useful methods from earlier times have been incorporated into
modern practices. Nelson (1973) described hunters caching meat from harvested moose at kill sites on the
lower Black River and then moving up river to continue hunting, retrieving the cached meat on the way
back down. According to a respondent from Beaver, “Long time ago people used to walk to hunt and
have to walk it all the way back. People used to make cache, out where they killed moose, and haul it in
with dogs when it snow. We could see a lot of caches out on the road you know, they leave it there until
they can haul it in.” During the 2009 fall hunt on the Black River, Chalkyitsik hunters cached meat,
covering it with tarps instead of the willow branches described by Nelson (1973) (Figure 10).

Transporting harvested moose by boat requires careful calculation (Figure 11). Meat must be kept clean
so the boat is lined with tarps or willow branches. The amount of meat a skiff can carry depends on the
number of hunters, the weight of their gear, the weight of the meat, and the depth of the water throughout
the travel distance. During the 2009 participant observation of the fall hunt on the Black River, hunting
party members were often required to pole their small skiff through shallow sections of river with a load
of 2 bull moose and 3 hunters. At one point the hunting party was forced to exit the boat and stand in the
river pushing and pulling the boat across low water. After approximately 2 hours the hunting party was
able to free the skiff and enter deeper water.

12. Methods of processing a moose prior to transportation and the specifics of meat preservation during transportation are
discussed in the following section.
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Figure 10.—Steven Flitt of Chalkyitsik packs 2 front quarters to a boat for transport.

©2011 ADF&G. Photograph by James Van Lanen

Figure 