
Appendix 1 
 

1. Figure A1. Distribution of harvests by community

 
2. Conversion factors for calculating edible weights—ADF&G methods 

a. Respondents in this study reported the amounts of wild foods harvested and 
shared as individual animals (“25 salmon”), as animal parts (1 caribou shoulder), 
as volumes (“3 one-gallon Zip-Loc™ bags of blueberries”), and as weights (10 
pounds of moose meat). Before analysis in this study, all harvests and flows of 
wild food by and among households were converted to estimated edible pounds, 
regardless of how they were reported to researchers. Weights were entered as 
reported, but other reports required conversion to edible pounds. 

b. The Alaska Department of Fish and Game Division of Subsistence has 
developed standard conversion factors to convert numbers and standard 
volumes of fish, wildlife, and plants to edible pounds. ADF&G’s conversion 
factors vary by region and have been adjusted over time as new information is 
collected. A list of these conversion factors is publicly available at: 
https://www.adfg.alaska.gov/sb/CSIS/index.cfm?ADFG=main.conversionFactorS
elRes 

c. Researchers in this study contracted with ADF&G data analysts to estimate total 
community harvests for the three study communities. From the community 
harvests, ADF&G used community population data from the study to estimate 



household and per capita harvests. Conversion factors used for this appear on 
ADF&G’s list above, under Project ID 213. 

d. ADF&G, however, did not estimate the edible pounds of food shared among 
households in this study. For that, researchers relied primarily on ADF&G’s list of 
standard conversion factors, but when unorthodox units (e.g., 1 caribou shoulder) 
were reported, researchers relied on other sources. Binford (1978) provided 
weight estimates for component parts of caribou and wild sheep. Crapo et al 
(1993) provided weight estimates for fish and shellfish. Trites and Purdy (1998) 
and Ryg et al. (1990) provided weight estimates for marine mammals and their 
blubber mass. Bellrose and Kortright (1976) provided weight estimates for 
migratory birds. 
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3. Info on error in calculating wild food flows (pounds) from survey data—ADF&G methods 
a. Harvest amounts and amounts received by households were reported in a variety 

of units: numbers of individual fish or wildlife harvested, gallons harvested (for 
berries), pounds received, boxes, coolers, bags, gunny sacks, etc. Standard 
conversion factors for individual species to pounds, gallons to pounds, and 
unorthodox units to edible pounds were completed using methods developed by 
ADFG (see Appendix II in Kofinas et al. 2016). These standard conversion 
factors applied in the study to estimate edible pounds for each harvest and type 
of social relationship. 

b. “The project collected flows of subsistence foods coming into households, rather 
than simply harvests. As a consequence, respondents reported different parts 
they received as shares from hunts and gifts, such as caribou ribs, shoulder 
blades, hams, heads, tongues, even intestines. That method created unusual 
conversion challenges in calculated edible weights for a variety of (mostly) 
animal parts. Several archeologists have explored this problem. Binford (1978) 
proposed a measure called the “Modified Generalized Utility Index” (MGUI). 
Metcalf and Jones (1998) reevaluated Binford’s work and concluded that simple 
weights were as reliable as the MGUI, and proposed a measure called the “Food 
Utility Index” (FUI). The FUI is the gross weight of a part minus the dry bone 
weight of a part, with a Binford averaging routine applied (Metcalf and Jones 



1998:489–491). Wiklund et al. (2008) also have estimated Rangifer 
(caribou/reindeer) carcass weights. Buckland and Gérard (2002) provided 
estimates for component weights for domestic geese. These sources supported 
calculations and a conversion table for edible weights of individual parts of 
caribou and waterfowl” (Kofinas et al 2016:32). 

4. Summary of subsistence management in Alaska 
Figure A2. Map shows generalized land status in Alaska. Federal subsistence regulations 
apply to most lands in the green areas. State subsistence regulations apply in the other 
areas. Federal regulations apply to marine mammals and migratory birds regardless of 
land status. Subsistence management in Alaska involves seven federal agencies within 
the departments of the Interior, Agriculture, and Commerce; five divisions and sections 
within the Alaska Department of Fish and Game; two federal management boards, two 
state management boards, several indigenous marine mammal commissions, and several 
cooperative management bodies. The federal management bodies are advised by 12 
regional advisory councils. The state management bodies are advised by more than 50 
local citizen advisory committees, some of which are inactive. See Supplemental Tables 
n-n. 

 

  



Table A1. Management of fish and wildlife on federal public lands and waters. “Federal 
Public Lands” include lands managed by the National Park Service, US Fish and Wildlife 
Service, and US Forest Service, as well as most lands managed by the Bureau of Land 
Management. Altogether about 60% of the total area of Alaska. 

 Subsistence Uses Other Usesa 
Jurisdiction Federal Government State of Alaska 

Subsistence Priority Local rural residents 
with customary and traditional uses 

n.a. 

Management Bodies Regional Advisory Councils (10) 
Federal Subsistence Board 

Alaska Board of Fisheries 
Alaska Board of Game 
Fish & Game Advisory Committees 

Areas Affected National Parks, National Monuments, National Wildlife Preserves, National 
Forests, most Bureau of Land Management lands (~65% of Alaska). 

Comments • In times of resource shortages, federal managers may close federal 
public lands to non-eligible users, that is, to anyone who is not a local 
rural resident with customary and traditional uses. 

 • On federal public lands, at the exact same time and place, members of 
a family may be subject to different hunting and fishing regulations. A 
family member who lives in a local rural village may hunt and fish under 
federal subsistence regulations, while a family member who has moved 
to a city must hunt and fish under state regulations, which may be 
different from federal regulations. 

 • The State of Alaska has contested federal claims of jurisdiction to 
manage subsistence fishing in navigable waters within federal public 
lands. The Alaska National Interest Lands Act created a subsistence 
priority on “federal public lands.” The State has taken the literal view 
that “lands” means lands and not waters. Federal courts have twice 
upheld federal jurisdiction over waters in John v. United States (720 
Federal Reporter 1214) and Sturgeon v. Frost (139 S.Ct. 1066 (2019). 

a  “Other Uses” may include commercial fishing, personal use fishing, sport 
fishing, guided hunting, and incidental take (when non-targeted species are 
taken in commercial fisheries). 

  



Table A2. Management of fish and wildlife on other lands and waters in Alaska. “Other 
Lands” include lands owned by the State of Alaska, Alaska Native Corporations, private 
companies, and private individuals (including individual Native allotments). Altogether 
about 40% of the total area of Alaska. 

 Subsistence Uses Other Usesa 
Jurisdiction State of Alaska State of Alaska 

Subsistence Priority All Alaska residents n.a. 
Management Bodies Alaska Board of Fisheries 

Alaska Board of Game 
Fish & Game Advisory Committees 

Areas Affected State of Alaska lands, ANCSA Native Corporation lands, Native allotments, 
private lands, some Bureau of Land Management lands 
(~35% of Alaska) 

Comments • In times of resource shortages, the Boards of Fisheries or Game may 
establish “Tier II” fisheries or hunts that limit access to individuals with 
the longest histories of use and the fewest alternative resources. 

 • The state manages fishing under several bodies of regulations: 
subsistence, personal use, sport, and commercial fishing. 

 • The state manages hunting under a single body of “general” 
regulations, on the theory that all hunting by Alaska residents is for 
subsistence. 

 • Native allotments and Native corporation lands are private lands 
managed by the state. Therefore, Alaska Natives do not have a priority 
over other non-Native Alaska residents for subsistence uses on Native-
owned lands. 

 • The State of Alaska has jurisdiction of fishing in waters within three 
miles of the coast. The State has contested federal claims of jurisdiction 
over submerged lands off the coast of Alaska. 

a  “Other Uses” may include commercial fishing, personal use fishing, sport 
fishing, guided hunting, and incidental take (when non-targeted species are 
taken in commercial fisheries). 

  



Table A3. Management of marine mammals in Alaska marine waters. The Marine 
Mammal Protection Act prohibited the taking of marine mammals generally, but 
Congress created an exception for subsistence uses by “coastal Alaska Natives.” The 
law excludes other residents of Alaska, including Indigenous Alaskans who do not 
qualify as “coastal. Coastal Alaska Native taking of marine mammals in the lower 
reaches of rivers also has been allowed, but no fixed boundaries for such taking have 
been established. 

 Subsistence Uses Other Usesa 

Jurisdiction Federal Government PROHIBITED 
Subsistence Priority Coastal Alaska Natives  

Management Bodies Alaska Beluga Whale Committee 
Alaska Eskimo Whaling Commission 
Aleut Marine Mammal Commission 
Alaska Nanuq Commission 
Alaska Native Harbor Seal Commission 
Ice Seal Committee 
Indigenous People’s Council for Marine Mammals 
Eskimo Walrus Commission 
Traditional Council of St. George Island 
Tribal Government of St. Paul 

 

Areas Affected North Pacific Ocean, Bering Sea, Chukchi Sea, and Beaufort Sea. 
Comments • Section 119 of the Marine Mammal Protection Act allows NOAA 

Fisheries or the U.S. Fish and Wildlife Service to establish agreements 
with Alaska Native Organizations, including tribes. Co-management 
involves close cooperation and communication between Federal 
agencies, Native organizations, hunters, and subsistence users. 

 • The United States adheres to the 1946 International Convention for the 
Regulation of Whaling, which sets out measures that the International 
Whaling Commission collectively has decided are necessary to 
conserve whale stocks. The U.S. Delegation to the International 
Whaling Commission relies heavily on the Alaska Eskimo Whaling 
Commission for information on Bowhead whale harvests and population 
estimates, as well as for enforcement of possible infractions. In 2018, 
the IWC approved the automatic renewal of Bowhead whaling quotas 
for Indigenous Alaska whalers. 

a  “Other Uses” may include general hunting, guided hunting, and incidental 
take (when marine mammals are taken in commercial fisheries). 

  



Table A4. Management of migratory birds in Alaska. All taking of migratory birds in 
Alaska is subject to migratory board treaties between the United States, Canada, 
Mexico, and Russia. Until 1999, these treaties did not allow spring and summer taking of 
migratory birds, which is when Alaska Natives traditionally harvested most migratory 
birds. Protests by Alaska Natives resulted in new treaty protocols, adopted in 1999, to 
allow spring and summer hunting by rural residents. 

 Subsistence Uses Other Usesa 
Jurisdiction Federal Government State of Alaska 

Subsistence Priority Permanent residents of communities 
within included harvest areas 

n.a. 

Management Bodies Alaska Migratory Bird 
Co-Management Council (AMBCC) 

US Fish & Wildlife Service 
Alaska Board of Game 

Comments • After the protocols were adopted, cooperating agencies and 
organizations established the Alaska Migratory Bird Co-Management 
Council. The council first met in October 2000, and the first legal 
subsistence seasons opened in July 2003. 

 • Council members represent the U.S. Fish and Wildlife Service, the 
Alaska Department of Fish and Game, and Alaska Native 
representatives from ten subsistence regions. Members work 
collaboratively to co-manage spring and summer migratory bird 
subsistence hunting. 

 • The Anchorage and Fairbanks areas, the Kenai Peninsula, road-
connected areas between Anchorage and Fairbanks, and southeast 
Alaska are excluded from participation in subsistence migratory bird 
harvests. 

a  “Other Uses” include general hunting. 



5. Non-responding households: regression included only edges where both nodes were 
surveyed. Dropped 15, 23, and 15 households from Wainwright, Kaktovik, and Venetie 
networks, respectively. Total sample size of nodes included 133, 63, and 79 in 
Wainwright, Kaktovik, and Venetie networks, respectively. 

6. Regression results tables 
a. Table A5. Social flows (row = source household, col = sink household). 

COMMUNITY VARIABLE ESTIMATE 
LOWER 

CI 
UPPER 

CI 
P-

VALUE 
WAINWRIGHT intercept -782.38 -862.13 -714.81 0.00 
WAINWRIGHT HarvestTotal1K.row 24.36 17.27 30.62 0.00 
WAINWRIGHT IncomeTotal10K.row 0.55 -4.69 5.05 0.82 
WAINWRIGHT InNeed.row -89.41 -157.87 -21.54 0.01 
WAINWRIGHT HarvestTotal1K.col -13.38 -19.39 -7.55 0.00 
WAINWRIGHT IncomeTotal10K.col 3.49 0.18 6.84 0.03 
WAINWRIGHT InNeed.col -13.89 -56.51 25.74 0.52 
WAINWRIGHT close.dyad 88.56 33.13 137.32 0.00 
WAINWRIGHT dist.dyad -1.75 -38.40 32.10 0.93 
KAKTOVIK intercept -736.73 -868.20 -607.13 0.00 
KAKTOVIK HarvestTotal1K.row 28.89 18.14 38.91 0.00 
KAKTOVIK IncomeTotal10K.row 2.80 -8.13 13.71 0.63 
KAKTOVIK InNeed.row -108.92 -250.13 24.12 0.12 
KAKTOVIK HarvestTotal1K.col 0.08 -5.93 6.06 0.98 
KAKTOVIK IncomeTotal10K.col 0.02 -6.27 5.98 0.99 
KAKTOVIK InNeed.col 63.36 -3.20 130.11 0.06 
KAKTOVIK close.dyad 322.20 241.42 398.82 0.00 
KAKTOVIK dist.dyad -50.86 -116.95 14.27 0.13 
VENETIE intercept -372.25 -410.13 -331.50 0.00 
VENETIE HarvestTotal1K.row 24.84 16.45 33.35 0.00 
VENETIE IncomeTotal10K.row 9.46 3.71 15.19 0.00 
VENETIE InNeed.row -1.49 -42.75 39.11 0.95 
VENETIE HarvestTotal1K.col 2.83 -3.02 8.57 0.36 
VENETIE IncomeTotal10K.col 2.51 -1.37 6.20 0.20 
VENETIE InNeed.col 36.78 12.93 61.49 0.00 
VENETIE close.dyad 174.88 150.28 200.59 0.00 
VENETIE dist.dyad 8.28 -15.06 28.76 0.46 
 

b. Table A6. Cooperative flows (row = source household, col = sink household). 

COMMUNITY VARIABLE ESTIMATE 
LOWER 

CI 
UPPER 

CI 
P-

VALUE 
WAINWRIGHT intercept -998.27 -1092.44 -913.32 0.00 



WAINWRIGHT HarvestTotal1K.row 13.04 7.30 18.71 0.00 
WAINWRIGHT IncomeTotal10K.row 4.16 0.37 7.68 0.03 
WAINWRIGHT InNeed.row -90.52 -157.03 -39.39 0.00 
WAINWRIGHT N_CaptCrew.row 19.65 -5.17 39.80 0.10 
WAINWRIGHT HarvestTotal1K.col 23.08 17.55 28.76 0.00 
WAINWRIGHT IncomeTotal10K.col 0.18 -3.14 3.84 0.92 
WAINWRIGHT InNeed.col -45.87 -108.60 11.46 0.11 
WAINWRIGHT N_CaptCrew.col 8.48 -13.53 31.81 0.46 
WAINWRIGHT close.dyad -38.72 -143.85 46.53 0.42 
WAINWRIGHT dist.dyad -11.40 -64.44 30.61 0.64 
KAKTOVIK intercept -597.36 -697.18 -506.97 0.00 
KAKTOVIK HarvestTotal1K.row 12.04 6.32 18.14 0.00 
KAKTOVIK IncomeTotal10K.row -3.60 -9.42 2.90 0.27 
KAKTOVIK InNeed.row -92.51 -182.97 -11.07 0.03 
KAKTOVIK N_CaptCrew.row 17.45 -3.47 38.72 0.10 
KAKTOVIK HarvestTotal1K.col 18.77 13.57 24.38 0.00 
KAKTOVIK IncomeTotal10K.col -2.11 -8.01 3.86 0.50 
KAKTOVIK InNeed.col 1.69 -64.18 68.85 0.96 
KAKTOVIK N_CaptCrew.col -2.54 -22.30 16.01 0.81 
KAKTOVIK close.dyad 213.49 137.42 286.34 0.00 
KAKTOVIK dist.dyad -70.99 -133.04 -10.17 0.03 
VENETIE intercept -411.50 -470.11 -361.42 0.00 
VENETIE HarvestTotal1K.row 13.06 6.52 19.34 0.00 
VENETIE IncomeTotal10K.row 8.81 3.98 13.05 0.00 
VENETIE InNeed.row 19.78 -13.33 50.07 0.27 
VENETIE HarvestTotal1K.col 15.30 8.70 21.55 0.00 
VENETIE IncomeTotal10K.col 5.03 0.75 9.46 0.03 
VENETIE InNeed.col -36.34 -77.79 0.17 0.07 
VENETIE close.dyad 114.89 74.46 153.32 0.00 
VENETIE dist.dyad 4.92 -22.30 31.38 0.72 

 


