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foot  ft 
gallon gal 
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mile  mi 
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Physics and chemistry 
 all atomic symbols 
alternating current AC 
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direct current DC 
hertz Hz 
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volts V 
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Alaska Administrative Code AAC 
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  Mr., Mrs.,  
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at  @ 
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copyright  
corporate suffixes: 
 Company Co. 
 Corporation Corp. 
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et alii (and others)  et al. 
et cetera (and so forth) etc. 
exempli gratia (for example) e.g. 
Federal Information Code FIC 
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registered trademark  
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United States of America (noun) USA 
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alternate hypothesis HA 
base of natural logarithm e 
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coefficient of variation CV 
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confidence interval CI 
correlation coefficient (multiple) R  
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covariance cov 
degree (angular ) ° 
degrees of freedom df 
expected value E 
greater than > 
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less than < 
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minute (angular) ' 
not significant NS 
null hypothesis HO 
percent % 
probability P 
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second (angular) " 
standard deviation SD 
standard error SE 
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ABSTRACT 
This project explored patterns and trends in subsistence fish harvests from 1994 through 2004 in 6 Northwest Alaska 
communities: Ambler, Kiana, Kobuk, Noatak, Noorvik, and Shungnak. The project involved a coordinated analysis 
of 2 related datasets: a community time series dataset in which each record contained a single year of fish harvest 
data for a single community, and a household panel dataset in which each record contained a single year of fish 
harvest data for a single household. The household panel data were supplemented with additional data from 92 
selected households acquired during interviews. The strongest trend identified in the analysis was a declining 
harvest of chum salmon Oncorhynchus keta, –6.9% annually (r2=0.402, P=0.036). Total subsistence fish harvests 
showed no trend (r2=0.045, P=0.612), because increasing harvests of sheefish Stenodus leucichthys and Dolly 
Varden Salvelinus malma supplanted chum salmon. Possibly because households were targeting sheefish and Dolly 
Varden, use of setnets declined during the study period while use of rods and reels increased. Harvests of salmon 
other than chum salmon increased during the period, although only the trend in pink salmon O. gorbuscha was 
statistically significant (r2= 0.390, P=0.040), possibly providing evidence of expanding salmon range. In interviews 
with 92 selected fishing households, environmental factors, such as “unusual water levels” and “unusual weather,” 
were most frequently named as affecting fishing, and accounted for 34% of reported factors. Personal factors, such 
as health and age of the household members, accounted for 21%, while financial factors, such as employment and 
rising costs, accounted for 19% of reported factors. The data described a stable subsistence fishery, not without 
interannual variation, and not without shifts in species selections, but stable in the sense that residents continued to 
harvest almost exactly the same amount of fish per person over a decade’s time. 

Key words: subsistence fishing, chum salmon, Oncorhynchus keta, sheefish, Stenodus leucichthys, whitefish, 

Coregonus spp., Dolly Varden, Salvelinus malma, Ambler, Kiana, Kobuk, Noatak, Noorvik, 

Shungnak, Kotzebue District, Cape Krusenstern National Monument, Kobuk Valley National Park, 

Kotzebue Sound, Noatak National Preserve. 

1 INTRODUCTION 
This project explored patterns and trends in subsistence fish harvests in 6 Northwest Alaska communities: 
Ambler, Kiana, Kobuk, Noatak, Noorvik, and Shungnak (Figure 1-1). The goal was to identify factors 
associated with changes in fish harvests in project communities, and to distinguish changes related to 
social, economic, and environmental factors from changes related to fisheries management. The project 
relied in part on analyses of previously collected subsistence fish harvest data to explore trends in harvests 
at the community level and patterns in harvests at the household level. The project also relied on 
interviews with selected fishing households. Respondents were asked to review and comment on factors 
affecting their household’s and community’s subsistence harvests. The results are expected to improve the 
reliability of predictive modeling regarding the subsistence harvest of fish. 

The 6 study communities and their fisheries are similar: small, remote, subsistence-dependent 
communities with strong Iñupiaq traditions organized around extended families. Five study 
communities—Ambler, Kiana, Kobuk, Noorvik, and Shungnak—are on the Kobuk River, which drains 
the mostly forested southern slopes of the western Brooks Range. One study community—Noatak—is on 
the Noatak River, which drains the mostly unforested northern slopes of the western Brooks Range. Both 
rivers drain into Kotzebue Sound near Kotzebue. There are no local in-river commercial fisheries. For 
subsistence harvests, residents rely on gillnets, seine nets, and rods and reels. 
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Figure 1-1.–Map of Northwest Alaska, showing the 6 study communities. 

 

THE RESEARCH PROBLEM 

From 1994 through 2004, estimated harvests of Pacific salmon Oncorhynchus spp. decreased in each of 
the 6 project communities. The moving 4-year average of the communities’ total salmon harvest declined 
from 42,987 salmon in 1997 to 25,327 salmon in 2004 (Magdanz et al. 2008). In some communities, 
declines in harvests of salmon have been mitigated by increases in harvests of other fish, but in other 
communities this has not occurred. The reasons for these changes in harvests, whether ecological, social, 
or economic, are not well understood. 

LITERATURE AND DATA REVIEW 

From 1994 through 2004, many environmental and economic changes were occurring in the study area. 
Widespread salmon run failures in Western Alaska in the 1990s were blamed on anomalous ocean 
conditions (Kruse 1998). At the same time, the international market for commercially-caught wild salmon 
collapsed. From 1993 to 1997, inflation adjusted, exvessel dollar values of salmon in the Arctic–Yukon–
Kuskokwim (AYK) region of Alaska were the lowest since 1976 (Buklis 1999). Many rural AYK 
families use income from small scale commercial salmon fisheries to purchase subsistence equipment and 
supplies. “Low salmon harvests coupled to depressed prices have created substantial economic and social 
hardships in the affected communities” Buklis (1999) observed. By 1998, the “severe economic and 
social hardships” resulting from the depressed salmon fisheries had prompted Alaska’s governor to 
request a federal disaster declaration (Kruse 1998). 

Throughout the study period, fuel prices were increasing and by 2008 exceeded $8.00 per gallon in some 
Northwest Alaska communities. This limited people’s ability to travel to hunt and fish, and increased the 
costs of imported food, equipment, and supplies. Until the global recession began in 2008, high oil prices 
increased state oil revenues and employment (Fried and Robinson 2008), while high prices for zinc, gold, 
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and other metals encouraged mineral exploration and extraction activities in Northwest Alaska, and 
provided new sources of employment. 

Atmospheric warming is producing rapid changes in Alaska’s environment (Chapin III et al. 2004; Hassol 
2004; Overland and Stabeno 2004). Changes in the Northern Bering Sea “may have profound impacts on 
Arctic marine mammal and diving seabird populations as well as commercial and subsistence fisheries” 
(Grebmeier et al. 2006:1463). As an example, northern lakes and rivers have been freezing later and 
breaking up earlier (Magnuson et al. 2000), which may affect the movements of both animals and people, 
and disrupt seasonal patterns of subsistence harvesting and processing (Hinzman et al. 2005). Rural 
families are reporting that these economic and environmental changes are forcing them to reconsider how 
to spend their limited resources and time: when to go to fish camp and how long to stay; whether to 
purchase new fuel efficient, 4-cycle outboard motors or continue to use less expensive, 2-cycle motors; 
whether to take a job in the mining industry, or to rebuild a camp washed away in the spring flood. 
Environmental and economic changes are also increasing challenges for fishery managers, as it becomes 
more difficult to predict salmon returns, commercial markets, fishing effort, and fishing harvests. 

Given the accumulating impacts of economic and environmental changes in the Northwest Arctic, time-
series analyses of subsistence harvests were an obvious line of inquiry. For the 6 Northwest Arctic 
communities in this project, the available data may be unique in 2 ways: 1) household subsistence harvest 
records include not only all 5 of the Pacific salmon species found in Alaska but also 3 other major fish 
species; and 2) consistent annual household identification codes allow time-series analyses at the 
household level. Consequently, researchers can explore relationships over time among the subsistence 
harvests of major fish species—salmon, sheefish, Dolly Varden, and whitefishes Coregonus spp.—at the 
household level. 

Prior surveys showed that residents of the 6 Northwest Arctic communities harvested an estimated 
average of 90,000 fish annually from 1994 through 2004. Converting numbers of fish to estimated pounds 
of fish using standard ADF&G conversion factors (Appendix Table A-5), fish contributed an estimated 
average edible weight of almost 400,000 lb to annual subsistence harvests in the 6 study communities: 
almost half of the total estimated subsistence harvest of all wild foods, by weight. A substantial 
proportion of fish harvest effort occurred within the boundaries of the Kobuk Valley National Park, the 
Noatak National Preserve, and the Cape Krusenstern National Monument. 

A previous analysis of patterns and trends in salmon harvests for 10 Seward Peninsula communities 
examined several hypotheses about factors related to salmon harvests (Magdanz et al. 2009). Results were 
consistent with subsistence harvest patterns observed by other researchers. A relatively small portion of 
predominantly Alaska Native households typically produced most of the wild foods, by weight, harvested 
within a given community.  These highly productive households typically included multiple working age 
males, were involved in commercial fishing, and had higher wage incomes. Given these patterns, it was 
reasonable to assume that in each community there existed a stable core of high harvesting households 
that took the majority of the salmon year after year. Wolfe was among the first to describe this 
phenomenon, and coined the term “super-households” (Wolfe 1987). 

The analysis of the Norton Sound salmon harvest data suggested that the “super-households” could not be 
fully understood by analyzing single-year datasets. Norton Sound researchers found that while some high-
harvesting households consistently contributed to the community harvest, other households’ contributions 
were unpredictable (Magdanz et al. 2005:61–66). Surprisingly, some households that fished on an 
intermittent basis were among the highest harvesting households in their communities, in a given year 
(Magdanz et al. 2005:52–53). 

In the Norton Sound project, researchers based their analyses primarily upon the harvest database and 
attributes of each household collected from other databases or provided by key respondents. While 
patterns and trends could be observed in the data, explanations for those patterns and trends were 
speculative (Magdanz et al. 2005:75). Changes in community harvests are the result of changes in 
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harvests by individuals and families. Fishing families themselves are best able to explain changes in their 
own fish harvests, which is why this project relied on both household harvest records and on interviews 
with selected fishing families in the study communities. 

RESEARCH QUESTIONS 

Based on a review of the literature and data, a series of research questions was developed to further 
clarify patterns and trends in subsistence harvests of salmon, whitefishes, sheefish, and Dolly Varden in 
Northwest Alaska. The first set of questions explored trends in fisheries harvests, specifically: 

1. How did subsistence fish harvests change in the 6 project communities from 1994 through 
2004? 

2. What factors might account for these changes? 

3. What factors might account for differences observed among the 6 project communities? 

A second set of questions explored patterns in fishing harvests: 

1. Why do some households, and not others, cycle in and out of the fisheries? 

2. Why do some intermittently fishing households harvest large quantities when they do fish? 

3. Why are intermittently fishing households more common in some communities? 

OBJECTIVES 

This project had 6 objectives which addressed the 6 related research questions: 

1. Compare community and household harvest databases; identify and correct data errors. 

2. Analyze the community database to identify harvest trends for 4 fish species in 6 
communities. 

3. In 2 communities, work with high school students to review community harvest patterns and 
trends and work with respondents in selected households to review household harvest 
patterns and trends. 

4. In 6 communities, collect household attributes (age of heads of household, changes in health 
status, deaths, marriages, etc.) from key respondents and through household interviews. 

5. Summarize data from interviews and add household interview data to the harvest database. 

6. Analyze the household database to identify correlations between harvests and social, 
economic, and demographic variables. 

2 METHODS 
The project design involved a coordinated analysis of 2 related datasets, both of which contained fish 
harvest reports and estimates previously collected during 11 years of post-season salmon surveys, 
supplemented with additional data collected during this project. The first dataset was a community time 
series dataset in which each record contained a single year of fish harvest data for a single community. 
The second and much larger dataset was a household panel dataset in which each record contained a 
single year of fish harvest data for a single household. Within the household dataset was a balanced panel 
of households: that is, data were available every year for each household. The household panel data were 
supplemented with additional data from selected households acquired during interviews conducted by 
staff from Maniilaq Association and the Alaska Department of Fish and Game (ADF&G), and by high 
school students in Noatak and Shungnak. 
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The project was conducted in 3 phases. In the first phase, researchers merged the annual household 
harvest data sets, compared them with the existing community data set, and corrected errors and 
omissions. They then identified trends in community harvests. In the second phase, researchers returned 
to the study communities with the merged household harvest data, the community summary data, and the 
harvest trends analyses. They shared these results with selected households during a series of face-to-face 
interviews, and sought explanations for the patterns and trends observed in the data. In the third phase, 
researchers added data from the household interviews to the household harvest data set, and conducted a 
final round of analyses. 

PROJECT MATERIALS AND INSTRUMENTS 

Prior to data collection, researchers developed several project materials and instruments (Appendix B).  
They created a brochure to explain the project to community councils, to high school staff and students, 
and to potential respondents. For each potential respondent household, they assembled a 2-page 
household fishing history summarizing that household’s annual reported harvests in numbers and pounds 
of each species of fish, as well as each community’s total estimated harvests during the same period. 
These histories were used as prompts during household interviews. Researchers developed 2 instruments 
to collect data during interviews. The first was a 5-page interview protocol used to collect information 
from fishing households about factors that affected their fishing. The second instrument was a 1-page 
household data verification and collection sheet. This was used during key respondent interviews to 
determine which households had a unique identification number across 11 years of data collection, to flag 
households with multiple identification numbers for correction if possible, and to collect additional 
information about each household, such as the age of the household head. This process is described in 
more detail in Data Collection and Reduction below. 

SAMPLES 

Two samples were used for this project: 1) the annual samples of 191 to 446 households contacted in the 
original harvest surveys, and 2) a subsample of 92 of households re-interviewed for this project (Table 2-
1). To ensure that interviewed households could provide data relevant to changes in harvests, a household 
was considered for interviews only if it 1) had been surveyed at least 6 times in the 11-year survey period; 
2) had actually harvested fish in at least 1 year in the 11-year survey period; and 3) had a consistent 
household identifier so that a panel dataset could be constructed. In the 6 study communities, 243 
households met these eligibility standards (Table 2-1). 

Table 2-1.–Survey and interview samples.  

 

Original harvest survey project (1994–2004) 

Median 
sample 

This project (2007–2011) 

Number of households surveyed N of households Sample 
fraction '94 '95 '96 '97 '98 '99 '00 '01 '02 '03 '04 Total Eligiblea Included

Core study communities 
 Shungnak 52 44 51 47 50 28 34 39 51 33 47 476 84% 33  25 76% 

 Noatak 68 76 74 75 90 14 61 67 90 103 103 821 84% 68  37 54% 

 Subtotal 120 120 125 122 140 42 95 106 141 136 150 1,297 84% 101  62 61% 

Other study communities 
 Ambler 29 68 80 69 73 21 34 0 0 62 60 496 83% 28  9 32% 

 Kiana 59 76 88 86 88 67 51 66 0 90 77 748 76% 42  9 21% 

 Kobuk 22 23 22 22 25 13 15 24 0 23 28 217 85% 11  2 18% 

 Noorvik 64 103 111 114 109 48 42 56 101 135 125 1,008 84% 61  10 16% 

 Subtotal 174 270 301 291 295 149 142 146 101 310 290 2,469 84% 142   30 21% 

Total 294 390 426 413 435 191 237 252 242 446 440 3,766 84% 243   92  38% 

a. For the original survey, an “eligible” household was any occupied household in the community. For this project, an “eligible”
household was a household that was a) surveyed in at least 6 of the 11 survey years, b) actually harvested fish in at least 1
year, c) had a consistent household identifier, and d) was present in the community in 2008. 
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Although regional harvest surveys were conducted every year, only 3 of study communities (Noorvik, 
Noatak, and Shungnak) were surveyed in each of the 11 years from 1994–2004. In 2001, annual salmon 
surveys were not conducted in Ambler. In 2002, surveys were not conducted in Ambler, Kiana, and 
Kobuk. In Ambler in 1994 and in Noatak in 1999, fewer than 30 households were surveyed. Division 
standards require a minimum of 30 households to calculate expanded estimates of harvest. So in those 2 
instances, expanded estimates were not calculated. During the study period, ADF&G operated a test 
fishery in Kiana, and distributed the catch in the community, contributing about one-third of the 
community’s total salmon harvest. These factors influenced the decision not to select Ambler, Kiana, or 
Kobuk as core study communities. 

Research efforts were concentrated in Noatak and Shungnak, because they had been surveyed every year, 
were on 2 different river systems, and had comparable comprehensive survey data. In these 2 core study 
communities, the goal was a 50% random sample of eligible households. In the 4 other study 
communities (Ambler, Kiana, Kobuk, Noorvik), the goal was a 5% random sample of eligible 
households. As a practical matter, the sample was limited to households still present in the communities 
in 2008. Sampling goals were achieved in all 6 study communities. In the 2 core study communities, 62 of 
101 eligible households (61%) were interviewed. In the 4 other study communities, 30 of 142 eligible 
households were interviewed (21%). 

LIMITATIONS AND ASSUMPTIONS 

The surveys included 5 Pacific salmon species: Chinook, chum, coho, sockeye, and pink salmon. In 
Kobuk River communities, the survey also included sheefish, and in Noatak, Dolly Varden. Beginning in 
1997, whitefish were included in every community. Beginning in 2003, Dolly Varden were included in 
every community. The study communities harvested other fish species that were not documented by the 
annual salmon survey. In addition, the study communities also relied substantially on caribou, moose, 
seals, and whales: these harvests were not included in this project. The selection of included fish species 
was supported by results of comprehensive surveys in Noatak, Kiana, and Shungnak, which indicated that 
the selected species comprised a majority of the fish harvest in the study communities. The study species 
comprised 94% of estimated edible weight of the fish harvest (Figure 2-1A) and 47% of the estimated 
edible weight of the total subsistence harvest (Figure 2-1B). 

In the study communities, most salmon, whitefish, sheefish, and Dolly Varden are harvested during 
months of open water; i.e., from June through September. Salmon harvest surveys usually were conducted 
in October and November, several months after most harvests occurred. Some fish (especially Dolly 
Varden in Noatak) were caught after freeze up and some were caught in the months immediately after the 
survey. Very few people in the Kotzebue District recorded their fish harvests on a daily or weekly basis. 
When reporting summer harvests during fall surveys, virtually all respondents had to rely on memory and 
provide estimates. Harvests from the previous winter, especially, may not have been reported at all. 
However, picking nets, cutting fish for drying, hanging fish on drying racks, and storing fish in caches 
and freezers provide multiple opportunities to count catches, and people did count fish (“we had 14 
salmon in our net this morning”). 

Most households in the study communities produced, processed, and distributed wild foods within family-
based networks of cooperating households (Magdanz et al. 2002). Surveys were administered one per 
household, and harvests were reported at the household level. Efforts to accurately report any given 
household’s harvests may have been confounded by cooperative fishing involving groups of households. 
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Figure 2-1.–Composition of subsistence harvests. 

The household survey method assumed that respondents could remember their households’ subsistence 
harvests from the recent past. To minimize recall problems, surveys were conducted with household 
heads on the assumption that household heads were most likely to be aware of all household members’ 
activities. The survey method also assumed that respondents were knowledgeable about the quantities of 
fish harvested by others in their households, and were able to parse harvests by members of their 
household from harvests by other households in their cooperative fishing groups. Survey forms 
anticipated cooperative harvests and included instructions and questions to assist respondents in correctly 
parsing harvests. 

In part because of the lag time between harvests and survey reports and in part because harvest quantities 
could be large, respondents frequently reported harvests in quantities divisible by 5, 10, 25, and 100 
(Figure 2-2A). For households reporting 100 or fewer chum salmon in these data sets, harvest quantities 
divisible by 5 were reported 4 times as often, harvest quantities divisible by 10 were reported 6 times as 
often, and harvest quantities divisible by 25 were reported 7 times as often as would be expected if 
quantities were randomly distributed. All other harvest quantities (less than 100 salmon) were reported 
only 1/10th as often as would be expected. Households harvesting 10 or fewer salmon did not display this 
heaping pattern. Households harvesting more than 100 salmon typically rounded to the nearest 100 
salmon. Especially for whitefish, households that harvest large quantities of fish may report quantities 
other than individual fish, such as 15-gallon washtubs and 100-lb gunny sacks. The assumption was that 
while households may not have reported precisely how many fish they harvested, they did report the 
magnitude of their harvests correctly. Presumably, households that harvested 7 or 12 fish may have 
reported 10 fish, and households that harvested 623 or 774 fish may have reported 700 fish, but 
households that harvested 326 fish did not report 75 fish. The observation was that precision declined as 
harvest quantities increased. The assumptions were that the rounded estimates were valid, and that their 
precision was adequate for the analyses in this study. 

In most small, rural, subsistence-dependent communities in Alaska, approximately 30% of the households 
harvested 70% of the wild foods (Wolfe 1987, Wolfe et al. 2009). Not only have a few super-households 
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accounted for a majority of the community harvest, many households have reported zero harvests of 
individual species, and some have reported no subsistence harvests at all. As an example, 47% of the 
households surveyed in the study communities from 1994 to 2004 reported harvesting no chum salmon at 
all. Aside from the zero-harvest reports, the distribution of harvests was log-normal (Figure 2-2B), 
although heaping was still evident for 10, 25, 50, 75 and 100 fish. The preponderance of zero-harvest 
households, the heaped responses, and the log-normal distribution of harvests have been typical features 
of subsistence harvest data from small, rural Alaska communities. These factors, and the relatively small 
size of the communities, increased the potential for biased samples, so the annual salmon survey project 
attempted to survey all eligible households in each community. The actual median sample was 84%. In 
addition, the annual survey project employed a 2-strata design: households that “usually fish” and 
households that “usually do not fish.” A sample biased towards one stratum or the other should not 
adversely affect community estimates. 

 

 

Figure 2-2.–Heaping and distribution of reported harvests. 

There were minor differences in the annual data collection instruments from 1994 through 2004 (see 
original instruments in Appendix C). For 2 communities (Noatak 1994 and Shungnak 2002), data used in 
this project were collected with comprehensive surveys administered in the winter rather than with annual 
salmon surveys administered in the fall. To assess the comparability of data from the 2 instruments, 
researchers compared results from 4 comprehensive surveys (Noatak 1994, Shungnak 2002, Kiana 2006, 
and Noatak 2007) with results from the annual surveys. All the estimates from the comprehensive surveys 
were within the ranges of annual estimates. For salmon, 2 of 4 comprehensive survey estimates were 
within 1 standard deviation of the annual survey estimates. For whitefish and sheefish, all the 
comprehensive survey estimates were within 1 standard deviation of the annual survey estimates. In 
Noatak, the annual survey data were bracketed by comprehensive surveys in 1994 and 2007 (Figure 2-3). 
Because only 11 years of data were available, adding or removing a single year’s estimate usually 
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affected trend calculations. Adding or removing comprehensive survey estimates did affect the magnitude 
of trends, but no more so than adding or removing estimates from the annual surveys. Estimates from 
comprehensive surveys were included in the analyses in this study. The assumption was that estimates 
from both survey programs were similarly precise and valid. 

Standardization in data collection procedures was important because many different people gathered data. 
The annual survey data collection was supervised and often conducted by an ADF&G employee. Original 
survey data were reviewed before data entry by the project manager, and subjected to multiple reviews 
after data entry and before final publication. An extensive review and correction of the raw harvest data 
set was one of the objectives (and most time consuming aspects) of this project. In this project, one of the 
principal investigators was present during, and typically conducted, most of the household interviews. 

 

 

Figure 2-3.–Comparisons of annual and comprehensive survey estimates, 1994–2007. 

These limitations and assumptions were typical of subsistence harvest surveys in Alaska. They were not 
expected to change significantly over time or from community to community. They were not expected to 
affect comparisons of data in this study, or comparisons of data from this study with other studies 
employing similar methods. 

Chum salmon, sheefish, Dolly Varden, and whitefish were generally abundant in the Kotzebue District, 
though not uniformly distributed. Other salmon species were uncommon. The Kobuk River supported 
“strong” stocks of chum salmon (Banducci et al. 2007) and sheefish (Taube and Wuttig 1998), and 
smaller stocks of Dolly Varden. The Noatak River supported strong stocks of chum salmon (Banducci et 
al. 2007), and less numerous stocks of Dolly Varden (deCicco 2001). Stock status of whitefish was 
unknown, but they were obviously abundant (Georgette and Shiedt 2005). Aerial survey data for Kobuk 
River salmon 1993–2007 and Noatak River Dolly Varden 1981–1999 showed no substantial trends 
(Menard and Kent 2010, deCicco 2001). Reflecting generally abundant fish stocks and a long history of 
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subsistence use, subsistence fishing was open year round without harvest limits. Subsistence fishing 
regulations did not change during the study period. Therefore, the expectation was that any changes in 
subsistence harvest patterns and trends would not be related to fish abundance or fishing restrictions, but 
to social, economic, or environmental factors. 

DATA COLLECTION AND REDUCTION 

Figure 2-4 illustrates data collection and reduction in schematic form. The harvest data had been collected 
from 1994 through 2004 during annual salmon surveys, and were stored in a series of 11 annual data files. 
Each year, the department published the results of the annual surveys as part of a statewide salmon 
harvest report; the community harvest data set summarized these community-level harvest reports. In the 
first phase of the project, researchers combined the annual data files into a single household harvest data 
set with 3,766 household harvest reports. They cleaned and restructured the data, and verified the data by 
comparing harvest totals from the newly constructed 11-year household harvest data set with the harvest 
totals previously reported in the statewide reports (Objective 1).  

The results of the comparisons are summarized in Appendix Table A-3 to Appendix Table A-8. The 
household harvest data set agreed with the community harvest data set in 400 of 416 reported harvest 
comparisons (96%). The 11-year total harvest in the community data set was 752,869 fish, compared with 
753,485 fish in the household data set, a difference of 0.06%. In most cases, the differences appear to be 
the result of adding cases to the household harvest data set, which happens occasionally when households 
return surveys by mail after the door-to-door surveys have been completed. Surveys returned by mail are 
sometimes too late to be included in the annual reports. When researchers were confident that differences 
between the community and household harvest data sets had been corrected or explained, or were not 
significant, researchers continued with their analyses. 

Researchers next analyzed trends in the harvests of each species in each community; the results are 
summarized in the results section (Objective 2). 

In the second phase of the project, researchers visited each project community to verify household 
identifiers, to gather household characteristics data (which supplemented each household’s harvest data), 
and to conduct interviews with eligible fishing households. To prepare for each community trip, 
researchers printed 2 summary tables containing the numerical household identifiers (household IDs) and 
the household names that ADF&G had used in each project community in each year. One table was sorted 
by household ID and the other table was sorted by the head of household’s last name. Researchers also 
printed summary tables showing the age of every person in the household, grouped by household, 
according to Alaska permanent fund records from the year 2000. In each community, researchers and 1 
(or more) key respondents reviewed both tables to verify that ADF&G’s numerical household codes were 
consistent for each household from year to year. If this review determined that a household had been 
surveyed under different codes in different years (as would happen if household members left a 
community for more than 1 year and then returned), the household ID was flagged for correction in the 
database. 
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Figure 2-4.–Relationships of data sources and data sets to project objectives. 

OBJECTIVE 2. Analyze community-level data to identify harvest trends for each of the four

OBJECTIVE 1. Compare community and household harvest data; locate and correct
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histories using a standardized interview protocol (students assist.) (ADF&G)

OBJECTIVE 5. Merge interview and attribute data with harvest data sets. (ADF&G)

OBJECTIVE 6. Analyze the expanded household-level data sets to identify associations
between harvests and social, economic, and demographic variables. (ADF&G)
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Figure 2-5.–Noatak students work with fisheries data files (left). Researcher James Magdanz 
interviews elder Mildred Black during a workshop for Shungnak students (right). 

DATA ANALYSIS 

In the third phase of the project, researchers used Microsoft Excel™ to prepare household interview data 
for analysis, and to prepare quantitative data from the interviews for merging with the Statistical Program 
for the Social Sciences™ (SPSS) harvest datasets. Researchers then merged the aggregated harvest data 
set from phase 1 with the household characteristics and interview data sets from phase 2 (Objective 5), 
using SPSS.  

The annual and community harvest data sets contained reported and estimated harvests as numbers of 
fish. Fish of different sizes—3-pound whitefish, 8-pound salmon, and 16-pound sheefish—required a 
standard unit for cross-species comparisons. Researchers converted numbers of individual fish to edible 
pounds of fish using a table of standard conversion factors (Appendix Table A-2). Occasionally harvest 
reports were provided as volumes of fish rather than numbers of fish; for example, 15-gallon metal 
washtubs of whitefish. Original harvest reports in unorthodox units (e.g., tubs, sacks) had been converted 
to numbers of fish in previous analyses (Georgette 1996a, 1996b; Georgette, Caylor, and Tahbone 2003a, 
2003b; Georgette, Caylor, and Trigg 2001; Georgette and Koster 2005; Georgette and Utermohle 1997, 
1998, 1999, 2000, 2001, Magdanz and Utermohle 1994). Although they were not used in the analyses in 
this study, conversion factors for unorthodox units are also included in Appendix Table A-2. Footnotes 
explain the basis for the conversion factors, the sources for the conversion factors, or both the basis and 
sources for the conversion factors. 

SPSS was used to compute, recode, categorize, and transform variables for analysis, and to test for 
associations between harvests and factors reported as affecting fish harvests. Excel was used for trends 
analysis, and to prepare the tables and figures for the report. Trends were evaluated with the square of the 
Pearson product moment correlation coefficient (RSQ function in Excel). Findings were considered 
significant at the 0.05 level (P<0.05). 
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3 RESULTS 
The results begin with a brief overview of the fishery: the fish caught, the gear used to catch them, and 
their uses for human consumption and for dog food. The second section discusses harvest trends and 
explores factors potentially associated with changing harvests. The third section presents analyses of the 
combined harvest-interview dataset. 

Estimated fish harvests in the study communities ranged from 311,104 lb in 2001 to 559,029 lb in 1997. 
The average total annual harvest of all 8 surveyed fish species was 365,429 lb, or approximately 194.9 
edible lb of fish per person per year. Three species comprised virtually all of the reported subsistence fish 
harvests. As was expected, harvests reflected fish distributions. In Kobuk River communities, chum 
salmon, sheefish, and whitefish comprised 99% of the reported subsistence fish harvest from 1994 
through 2004 (Figure 3-1A). In Noatak, chum salmon, Dolly Varden, and whitefish comprised 97% of the 
reported subsistence fish harvest (Figure 3-1B). In most years, whitefish harvests were collected for 
Kobuk River communities, but not usually for Noatak. Conversely, Dolly Varden harvests were collected 
for Noatak, but not for Kobuk River communities (see Methods). 

 

 

Figure 3-1.–Composition of fish harvests, Kobuk and Noatak River communities, 1994–2004. 

Respondents were asked about the fishing gear used to catch salmon, but were not asked to apportion 
salmon harvests to any gear other than rod and reel (see surveys in Appendix C). Respondents were not 
asked about gear for other species. On average each year, 5,642 lb of salmon (3% of all salmon) were 
caught with rod and reel (Figure 3-2A). The remaining 173,623 lb of salmon (97%) were taken with other 
gear, primarily set gillnets and seines. There were 2 reports of use of drift gillnets, and no reports of use 
of dip nets. Fish wheels are not used in Northwest Alaska. Respondents were asked how many salmon 
they caught specifically for use as dog food (not including spoiled fish and table scraps). About 10% of 
salmon (by edible weight) were caught specifically for dog food (Figure 3-2B). 
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Figure 3-2.–Salmon harvests by gear type and salmon uses, 1994–2004. 

 

TRENDS 

Table 3-1 summarizes estimated harvests by year (in edible weight) for the 6 study communities. In this 
table, subtotals include only years when harvest estimates were available for all 6 communities. Totals 
include all harvests for all communities in all years, even years when estimates were not available for 
some species or for some communities. Trends were calculated for individual communities and for 
subtotals, but not for the totals because missing community estimates would affect the trend calculations. 

An analysis of annual trends in the combined harvests in all 6 communities showed a modest declining 
trend in estimated total weight harvested (–2.8% change). However, considerable differences were 
observed among species and among communities. Estimated salmon harvests decreased by –5.1% 
annually (Table 3-1). Downward trends in estimated salmon harvests were observed in all communities, 
and varied from –9.9% annually in Shungnak to –1.0% annually in Noorvik. Estimated sheefish harvests 
were essentially unchanged over the study period, +0.8% annually, ranging from –1.1% in Kiana to 
+3.0% in Shungnak. In most years, Dolly Varden harvest data were only collected for Noatak. In Noatak, 
Dolly Varden harvest estimates trended upwards by +3.8%. Estimated whitefish harvests declined slightly 
overall, –2.9% annually. In contrast with other species, whitefish trends varied widely among 
communities. Estimated harvests of whitefishes in Kobuk increased by +30.9% annually (note, however, 
the limited number of estimates), and decreased by –10.9% in Kiana. 

Table 3-1 illustrates not only trends in harvests, but also some limitations of the data sets. Annual harvest 
estimates for all 6 communities were available in only 5 of 11 years, less than half the study period. To 
deal with this limitation, researchers adopted 2 approaches. First, researchers focused on Noatak and 
Shungnak, which had more complete data sets. Second, researchers compared harvests per person rather 
than total harvests. In years when estimates for Ambler, Kiana, or Kobuk were missing, Noorvik and 
Shungnak provided reasonable proxies as the 5 Kobuk River communities relied on the same stocks of 
fish and exhibited similar harvest patterns. Whitefish were not added to the survey until 1997, so 
calculations of trends for both whitefish and all fish were limited to the years 1997–2004. 
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Table 3-1.–Trends in fish harvests. 

 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 

Percent 
change per 

year a 

Salmon (estimated edible pounds) 
 Ambler   53,124 52,500 23,055 17,742 14,420 35,081   15,183 26,577 –9.6% 
 Kiana 26,668 24,264 7,668 14,923 21,078 14,734 7,081 20,421  12,325 14,489 –5.2% 
 Kobuk 52,934 25,819 1,661 3,954 7,596 17,456 3,081 22,368  15,024 27,507 –5.1% 
 Noorvik 77,913 49,723 54,738 132,742 67,660 120,892 75,852 108,191 97,589 53,516 40,370 –1.0% 
 Shungnak 69,359 23,185 57,105 44,176 35,249 23,882 18,711 28,409 27,453 18,318 26,925 –9.9% 
 Noatak 31,430 25,632 81,349 34,893 17,501  46,323 14,643 17,678 13,308 31,252 –7.3% 
 Subtotalb   201,747 255,020 253,743 166,825  186,130   127,673 167,121 –5.1% 

 Total 258,304 201,747 255,020 253,743 166,825 191,384 186,130 194,032 142,720 127,673 167,121 

Sheefish (estimated edible pounds) 
 Ambler 34,783 22,912 13,590 17,621 10,742 21,511 19,059   8,471 26,437 0.5% 
 Kiana 9,731 15,836 11,434 14,572 6,525 7,495 7,929 13,681  10,430 11,970 –1.1% 
 Kobuk 8,899 9,447 5,127 9,276 4,526 6,995 2,546 368  9,042 13,885 1.3% 
 Noorvik 7,442 40,208 38,324 57,302 18,294 45,983 37,345 18,906 49,132 39,594 31,510 2.4% 
 Shungnak 15,375 18,230 10,532 12,768 20,905 26,137 9,688 10,796 23,031 23,692 16,826 3.0% 
 Noatak 1,114       1,399   23 798  
 Subtotalc 76,230 106,634 79,007 111,539 60,992 108,122 76,567   91,229 100,628 0.8% 

 Total 77,343 106,634 79,007 111,539 60,992 108,122 77,966 43,752 72,162 91,252 101,426  

Dolly Varden (estimated edible pounds) 
 Ambler            813 337 
 Kiana            318 320 
 Kobuk            0 66 
 Noorvik            940 1,386 
 Shungnak           290 321 485 
 Noatak 15,305 16,908 18,784 15,718 12,778  10,938 8,917 10,697 18,711 35,498 3.8% 
 Subtotal 15,305 16,908 18,784 15,718 12,778  10,938 8,917 10,697 18,711 35,498 3.8% 

 Totald 15,305 16,908 18,784 15,718 12,778 10,938 8,917 10,987 21,103 38,092 

Whitefish (estimated edible pounds) 
 Ambler      31,610 6,985 58,095 73,748   30,130 11,834 –4.7% 
 Kiana      45,942 10,895 11,474 18,620 13,651  22,888 11,222 –10.9% 
 Kobuk      2,982 2,342 1,829 2,630   19,440 11,134 30.9% 
 Noorvik      64,811 35,021 64,699 32,804 36,202 47,644 33,968 26,882 –8.9% 
 Shungnak      27,722 19,169 20,237 14,748 9,919 45,413 38,212 20,817 5.7% 
 Noatak 6,077    4,963 9,071  5,594 4,630 6,131 9,212 17,854 8.4% 
 Subtotal1      178,029 83,483 175,969 148,144   153,852 99,744 –2.9% 

 Total 6,077    178,029 83,483 156,334 148,144 64,403 99,188 153,852 99,744 

- continued - 
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Table 3-1.–Page 2 of 2. 

 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 

Percent 
change per 

year a 

Three fish species (salmon, sheefish or Dolly Varden, and whitefish, estimated edible pounds) 
 Ambler 34,783 76,037 66,090 72,285 35,469 94,026 127,889   53,784 64,847 2.4% 
 Kiana 36,399 40,100 19,102 75,437 38,498 33,703 33,630 47,753  45,644 37,681 0.8% 
 Kobuk 61,833 35,266 6,787 16,212 14,463 26,281 8,257 22,736  43,506 52,527 2.1% 
 Noorvik 85,355 89,932 93,062 254,855 120,975 231,574 146,002 163,299 194,364 127,077 98,762 2.3% 
 Shungnak 84,734 41,415 67,638 84,667 75,323 70,256 43,147 49,125 95,897 80,223 64,569 0.5% 
 Noatak 38,621 25,632 81,349 50,611 30,279  58,660 19,274 23,809 32,041 67,548  –0.8% 
 Subtotale      554,066 315,006  417,584   382,275 385,934 –2.8% 

  Total 341,725 308,381 334,027 554,066 315,006 455,839 417,584 302,187 314,070 382,275 385,934  

a.  Percentage change calculated by dividing harvest trend by average harvest. 

b.  Subtotal calculated only when estimated harvests were available for all communities. 

c.  Subtotal does not include Noatak, where sheefish estimates were not available for most years. 

d.  Dolly Varden estimates were not available for all communities until 2003. 

e. Subtotal includes estimates of sheefish for Kobuk communities, trout for Noatak, and salmon and whitefish for all 
communities. 

 

In the 6 study communities from 1994 through 2004, the estimated per capita harvests of salmon 
were declining by about –6.4% annually (Figure 3-3A). Declining salmon harvests were weakly 
but significantly associated with time (r2=0.383, P=0.043), although the trend was influenced by 
an outlying high harvest in 1994 and low harvests in 2003 and 2004. Trends in harvests of 
whitefish (Figure 3-3B), sheefish and Dolly Varden (Figure 3-3C), and all surveyed fish (Figure 
3-3D) were not significant. Per capita harvests of all species exhibited considerable interannual 
variability, as evident in the combined harvest of all 8 species as in the harvests of individual 
species. 

In Noatak, one of the two core study communities, salmon harvests appeared to be declining (Figure 3-
4A). The trend was influenced by an outlying high harvest in 1996 and was not significant (r2 = 0.225, 
P=0.182). Although Noatak was surveyed in 1999, harvest estimates were not calculated because fewer 
than 30 households were contacted. This left only 7 years of harvest estimates for whitefish (Figure 3-
4B). The whitefish harvest trend was also influenced by an outlier high harvest in 2004, and not 
significant. No trend was evident for Dolly Varden (r2=0.002, P=0.921), or for all fish in combination, 
where absolutely no harvest trend was evident (r2=0.000) (Figure 3-4D). 

In Shungnak, the other core study community, a weak decline in salmon harvests over time was evident 
(r2=0.338, P=0.061). Outlying whitefish harvests in 2002 and 2003 suggested an increasing trend in 
whitefish, but in 2004, harvests returned to the levels estimated from 1997 through 2001. Sheefish 
harvests appeared to be increasing, but the trend was not significant; nor was an apparent increasing trend 
in all fish combined.  

Figure 3-6 summarizes trends in estimated per capita fish harvests (all 8 species combined) in the other 4 
study communities. Ambler, Kiana, and Kobuk all had at least one year of missing data. None of the 
observed trends were statistically significant. 
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Figure 3-3.–Trends in estimated weight of fish harvests, 6 study communities, 1994–2002. 

A - SALMON B - WHITEFISH

r2= 0.383; p.=0.043 r2= 0.034; p.=0.663

% change per year = -6.4% % change per year = -2.7%

C - SHEEFISH & DOLLY VARDEN D - ALL SURVEYED FISH

r2= 0.076; p.=0.411 r2= 0.045; p.=0.612

% change per year = +1.9% % change per year = -1.6%
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Figure 3-4.–Trends in estimated weight of fish harvested, Noatak, 1994–2004. 

A - NOATAK, SALMON B - NOATAK, WHITEFISH

r2= 0.224; p.=0.495 r2= 0.238; p.=0.248

% change per year = -4.3% % change per year = +10.8%

C - NOATAK, SHEEFISH & DOLLY VARDEN D - NOATAK, ALL SURVEYED FISH

r2= 0.001; p.=0.932 r2= 0

% change per year = +0.5% % change per year = -0.0%
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Figure 3-5.–Trends in estimated weight of fish harvested, Shungnak, 1994–2004. 

A - SHUNGNAK, SALMON B - SHUNGNAK, WHITEFISH

r2= 0.338; p.=0.061 r2= 0.183; p.=0.290

% change per year = -7.8% % change per year = +12.9%

C - SHUNGNAK, SHEEFISH D - SHUNGNAK, ALL SURVEYED FISH

r2= 0.219; p.=0.146 r2= 0.076; p.=0.509

% change per year = +4.8% % change per year = +3.1%
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Figure 3-6.–Trends in estimated weight of fish harvested, Ambler, Kiana, Kobuk, and Noorvik, 1994–
2004. 

A - AMBLER, ALL SURVEYED FISH B - KIANA, ALL SURVEYED FISH

r2= 0.050; p.=0.709 r2= 0.119; p.=0.664

% change per year = +2.4% % change per year = +4.3%

C - KOBUK, ALL SURVEYED FISH D - NOORVIK, ALL SURVEYED FISH

r2= 0.005; p.=0.731 r2= 0.020; p.=0.681

% change per year = -1.4% % change per year = +1.7%
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Supply and Demand Factors 

Two basic factors are likely to influence subsistence harvests: 1) access to abundant fish, and 2) the needs 
of fishing communities. In other words, both the supply of fish and the demand for fish are expected to 
influence subsistence harvests. For the study communities, supply did not appear to be a limiting factor. 
Fish stocks important to Kotzebue District subsistence fisheries were abundant (Scanlon 2009). Chinook, 
coho, pink, and sockeye salmon appeared to be expanding their range northward in Alaska and into 
northwestern Canada (Babaluk et al. 2000), thus becoming increasingly available to Kotzebue District 
fisheries. Declines in chum and Chinook salmon that have affected other areas of western Alaska during 
the past decade have not been evident in the Kotzebue District. Subsistence fishing was open 365 days a 
year and subsistence harvests were not limited. 

On the supply side, hints of expanding salmon ranges could be found in the estimated per capita 
subsistence harvests of Chinook, sockeye, coho, and pink salmon, which were increasing by 10% to 32% 
annually (Figure 3-7). Although per capita amounts were literal handfuls of fish —approximately one-
third of one pound of Chinook salmon per person per year, and one-quarter of one pound of sockeye 
salmon per person per year—all 4 salmon species other than chum salmon displayed increasing trends in 
estimated per capita subsistence harvests. Presently, only the trend in pink salmon is known to be 
statistically significant (r2= 0.390, P=0.040), and only the volume of coho is nutritionally significant 
(about one serving per year). The catches were not concentrated in one community or watershed, except 
that Chinook salmon were rarely caught in the Kobuk River upstream of Ambler. In the 6 communities 
combined, average annual catches ranged from 18 Chinook and 23 sockeye salmon to 233 pink and 690 
coho salmon. As already seen in Figure 3-3, overall salmon harvests were declining, driven by declining 
harvests of chum salmon. From 1994 through 2004, estimated per capita subsistence harvests of chum 
salmon declined an average of –6.9% annually (r2=0.402, P=0.036). 

On the demand side, subsistence harvests may be influenced both by numbers of people and dogs, and by 
people’s choices to eat fish or to feed fish to their dogs. The estimated population of the 6 study 
communities increased from 2,006 in 1994 to 2,126 in 2004, about 0.9% per year (Figure 3-8A). The 
estimated total weight of fish harvested for human consumption increased 0.6% per year; only slightly 
less than the rate of increase in the human population (Figure 3-8B). The available data on dog population 
from the annual salmon surveys indicated that the dog population in the study communities declined 
about 9% per year. The harvest for dogs also decreased during the study period by about 21% annually. 
The declines in both the number of dogs and dog food harvests occurred suddenly, beginning in 1996 and 
ending in 1998. Before 1997, residents reported almost 1,000 dogs, and harvested approximately 100,000 
lb of salmon per year for dog food—approximately 19% to 29% percent of the total salmon harvest. After 
1997, residents reported having about 350 dogs, and harvested only about 20,000 lb of salmon per year 
for dog food—approximately 3% to 6% of the total salmon harvest. On average, from 1994 through 2004, 
10.5% of the salmon harvested were harvested specifically for dog food.  

Changes in Gear Selection 

The declining harvests of salmon did not seem to be associated with changes in gear selection (Figure 3-
9). At the beginning of the study period, twice as many households reported using set gillnets as reported 
using rods and reels to catch salmon; by the end of the study period, the numbers of households using the 
same 2 gear types were approximately the same (Figure 3-9C). Nonetheless, harvests by both types of 
gear declined at almost exactly the same rates: –7.4% per year for set gillnets, and –7.6% per year for rods 
and reels (Figure 3-9A and Figure 3-9B). For households that harvested salmon, estimated weights 
harvested with nets and estimated weights harvested with rods and reels were strongly positively 
correlated (r=0.783, P=0.013). 
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Figure 3-7.–Trends in estimated weight of salmon harvested, 6 study communities, 1994–2004. 

A - CHINOOK SALMON B - SOCKEYE SALMON

r2= 0.204; p.=0.163 r2= 0.056; p.=0.568

% change per year = +15.0% % change per year = +10.7%

C - COHO SALMON D - PINK SALMON

r2= 0.468; p.=0.062 r2= 0.390; p.=0.040

% change per year = +18.4% % change per year = +32.4%

0.00

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0.40

1993 1995 1997 1999 2001 2003 2005

E
st

im
at

ed
 lb

 p
er

 p
er

so
n

YEAR

0.00

0.05

0.10

0.15

0.20

0.25

1993 1995 1997 1999 2001 2003 2005

E
st

im
at

ed
 lb

 p
er

 p
er

so
n

YEAR

0

1

2

3

4

5

6

1993 1995 1997 1999 2001 2003 2005

E
st

im
at

ed
  l

b
 p

er
 p

er
so

n

YEAR

Estimated harvest 95% Confidence limit Linear (Estimated harvest)

0.00

0.20

0.40

0.60

0.80

1.00

1.20

1.40

1.60

1993 1995 1997 1999 2001 2003 2005

E
st

im
at

ed
 lb

 p
er

 p
er

so
n

YEAR



 

23 

 

 

Figure 3-8.–Associations among populations, uses, and harvests, 1994–2004. 

A - POPULATIONS OF PEOPLE AND DOGS B - HARVESTS FOR PEOPLE AND DOGS

C - POPULATIONS & HARVESTS D - USES & HARVESTS

r = -0.286, p. = 0.394 r = -0.161, p. = 0.637
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Figure 3-9.–Salmon harvests and gear selection, 1994–2002. 

A - SALMON HARVESTED WITH NETS B - SALMON HARVESTED WITH RODS & REELS

r2=0.593; p.=0.015 r2=0.427; p.=0.056

% change per year = -7.4% % change per year = -7.6%

C - SALMON GEAR SELECTION BY HOUSEHOLDS D - SALMON HARVESTS BY GEAR TYPE

r = 0.783, p. = 0.013
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EXPLANATIONS OF CHANGES 

In 2008, researchers returned to each of the 6 study communities with a set of individual household and 
community fishing histories (Appendix B). The idea was to share the histories with selected households 
during face-to-face interviews, and seek explanations for patterns and trends observed in the data. 
Researchers interviewed 92 selected households—62 in the core study communities of Noatak and 
Shungnak and 30 in the other 4 communities.  

Researchers showed respondents their households’ own fishing histories and then asked a series of 
questions, beginning with: “Is this how you remember your household’s fish harvests?”Of the 92 
households, 9 households’ recollections (2 in Noorvik, 3 in Noatak, and 4 in Shungnak) were somewhat 
different from the data presented in the table and chart. The most common difference reported (shared by 
3 households) was in whitefish harvests.One household commented that it harvested most of its 
whitefishes through the ice in winter; thus whitefish harvests were perhaps not fully captured by a fall 
survey. One household recalled harvesting salmon that were not evident in its data; 2 households were 
credited with salmon or sheefish that they did not recall harvesting. Several households noted the 
challenges of assessing shared harvests. One respondent noted that his/her household’s harvests appeared 
to be the result of his/her son fishing with his brother, who lives in another household. Another 
respondent said that the number of fish on a household harvest report “mainly depends on who has the 
boat and motor, and [who] helps out other families with the fall seine for salmon and whitefish.” Reported 
differences usually affected only a single survey species. 

Although not all respondents agreed with their harvest records, most did. Of the 92 interviewed 
households, 78 households (85%) said that harvest survey data agreed with their harvest recall (5 
households’ responses to this question were missing). Given that 85% of the interviewed households 
agreed with the records of their harvests, researchers concluded that harvest survey data were of sufficient 
quality to conduct the planned analyses. 

Interviewers next asked respondents to name, without prompting, 3 factors that affected their household’s 
fishing from 1994 through 2004, beginning with the most important factor, then continuing to the second, 
and third most important factors. After they identified each factor, respondents were asked to describe it, 
categorize its effect on their harvests (up, down, or no change), and identify the year or years in which 
their household was affected. 

Factors could have positive effects, negative effects, both positive and negative effects, or no effects on 
harvests. A job, for example, might negatively affect fishing by limiting time available to fish; at the same 
time, it could positively affect fishing by providing money for equipment and supplies. One factor could 
affect different households in different ways. For example, one Shungnak respondent observed: “When 
water is high, we don't get as much. When water is very stable, we get more. If [water] rises, fish go up 
river from village.” However, another Shungnak respondent reported the opposite effect: “When weather 
is bad, we catch more [because fish previously caught spoil in the rain, and must be replaced with 
additional fish] …” she said. 

Environmental factors, such as “unusual water levels” or “unusual weather,” were named most frequently 
overall, and most frequently as the single most important factor affecting harvests. Environmental factors, 
accounted for 34% of the reported factors (Figure 3-10). An Ambler respondent said “August has been 
rainier and rainier; [we] try to start earlier so we can dry [fish] in July.” Another noted that the water had 
been “too low. There is hardly any river to fish: we have to go down, then up. Some fishing spots dried 
up. Some lakes drained out. Our camp is eroded-out.” 
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Figure 3-10.–Categories of factors reported as affecting fish harvests. 

After environmental factors, personal factors, including health, age, family responsibilities, food 
preferences (21%), and financial factors (19%) were mentioned most often. By far the most common 
financial concern was the cost of gasoline, which was mentioned by 29 of 92 households (32%) as one of 
the three most important factors affecting their harvests. This was exceeded only by the 34 of 92 
households (37%) that mentioned water levels, an environmental factor. Various equipment concerns 
were mentioned by 26 households (28%). Employment concerns were mentioned by only 14 households 
(15%).  

In addition to asking for the 3 most important factors affecting fishing, researchers asked respondents 
whether their households were affected by each of 19 factors; if so, whether the factor increased harvests, 
decreased harvests, or had no effect on harvests. Of the 92 interviewed households, 90 responded to these 
prompted factor questions, and all 90 households reported that their fishing was affected by at least one of 
the prompted factors. Figure 3-11 summarizes responses to the 19 prompted factors, excluding cases in 
which the factor had no effect on the household, or no affect on harvests. 
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Figure 3-11.–Percentage of households reporting effects on harvests, by factor. 

Of the 19 prompted factors, 17 factors (89%) were cited as having primarily negative impacts on harvests. 
For example, 31% of interviewed households cited unusual weather for decreasing harvests, while only 
2% of households cited unusual weather for increasing harvests. The only 2 factors that were cited 
primarily for increasing harvests were the cost of store foods (by 23% of households) and the availability 
of store foods (by 12% of households). In other words, some respondents believed that high food costs 
and limited food availability resulted in increased subsistence harvests. 

An important aspect of the analysis was the linking of interview data with harvest survey data. For the 
interviewed households, researchers combined harvest survey data with factor responses from the 
interviews. As a group, the 92 interviewed households harvested an average of about 418 lb of salmon 
and sheefish each year from 1994 through 2004, 88 lb (27%) more than the 330 lb average harvest 
reported by all surveyed study community households in the same period. This difference was not 
unexpected because by design the interview samples did not include non-fishing households and 
households with fewer than 6 years of fishing data. For both groups, there was a non-significant 
increasing trend of about 6–7 lb per year, or 2% of the annual average (Table 3-2). In other words, 
harvests by the interviewed households were predictably greater than harvests by all surveyed households, 
but harvests by both groups were similarly stable. 
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Table 3-2.–Factors reported as affecting fish harvests. 

      
Mean 

annual harvest 
per household 

(edible pounds) 

Annual harvest trend, 1994–2004 
for households citing factor 

      
Δ pounds 

per household 
Percentage of 
mean harvest 

Trend 
categorya 

          
Factors  most frequently reported as harvest negative ("harvests down")     
 Unusual weather        
  'Harvests down'' (n=23) 519  pounds + 42  pounds 8%  Up 

  'No change in harvests'' (n=66) 333  pounds + 3  pounds 1%  Stable 

  "Harvests up" (n=2) 1,821 pounds –144  pounds –8%  Down 

        
 Cost of gasoline      
  'Harvests down'' (n=22) 429  pounds + 2  pounds 1%  Stable 

  'No change in harvests'' (n=69) 417  pounds + 7  pounds 2%  Stable 

        
 Availability of gasoline      
  'Harvests down'' (n=19) 431  pounds + 23  pounds 5%  Up 

  'No change in harvests'' (n=72) 415  pounds + 1  pounds 0%  Stable 

        
 Employment      
  'Harvests down'' (n=9) 475  pounds +2  pounds 0%  Stable 

  'No change in harvests'' (n=82) 410  pounds +7  pounds 2%  Stable 

        
 Condition of boat or motor      
  'Harvests down'' (n=8) 474  pounds +12  pounds 3%  Stable 

  'No change in harvests'' (n=83) 409  pounds +6  pounds 1%  Stable 

         
 Unusual water levels       
  'Harvests down'' (n=17) 718  pounds +31  pounds 4%  Stable 

  'No change in harvests'' (n=72) 339  pounds +7  pounds 2%  Stable 

  'Harvests up'' (n=2) 816  pounds –37  pounds –5%  Stable 

         
Factors most frequently reported as harvest positive ("harvests up")     
 Cost of store food       
  'Harvests down'' (n=2) 148  pounds –26  pounds –17%  Down 

  'No change in harvests'' (n=68) 386  pounds +4  pounds 1%  Stable 

  'Harvests up'' (n=21) 556  pounds +24  pounds 4%  Stable 

        
 Availability of store food      
  'Harvests down'' (n=1) 227  pounds –42  pounds –19%  Down 

  'No change in harvests'' (n=54) 441  pounds –13  pounds –3%  Stable 

  'Harvests up'' (n=11) 386  pounds +44  pounds 11%  Up 

        
Interviewed households (N=92) 418  pounds +7  pounds 2%  Stable 

All surveyed households (median N=472) 330  pounds +6  pounds 2%  Stable 

 a.  Harvests were categorized as “stable” if the annual harvest trend was no more than 5% of the mean annual harvest. 
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Within the stable overall harvest pattern, it was expected that 1) some households’ harvests would be 
decreasing while other households’ harvests would be increasing, 2) interviewed households would be 
able to identify factors contributing to changes, and 3) factors contributing to changing patterns and trends 
in harvests could be identified. Researchers were unable to find such associations. 

Table 3-2 summarizes 8 factors reported by at least 10% of the interviewed households. These included 6 
factors reported as having negative effects on harvests, and 2 factors reported as having positive effects 
on harvests. For each group of households reporting an effect from a particular factor, researchers 
compared the mean annual harvests (in edible weights of salmon and sheefish), the annual harvest trend, 
in pounds and as a percentage of the average annual harvest, and categorized the trend as increasing, 
stable, or decreasing. 

The most commonly reported factor having a negative effect on harvests was unusual weather. Oddly, the 
23 households reporting that harvests decreased as a result of unusual weather actually reported modestly 
increasing harvests during the study period, about 42 lb (8%) more per year. The 66 households reporting 
no effect or no change had stable harvests during the study period. Indeed, every single group of 
households that reported that a factor decreased their harvests also reported stable or increasing harvests 
during the study period. Households reporting a negative effect had higher harvests than other 
interviewed households, sometimes much higher (such as for “unusual water levels”). The largest 
negative harvest trends were for factors most frequently identified as positive, such as the cost and 
availability of store foods. These negative trends were not statistically significant because they were 
reported by only 2 households, and 1 household, respectively. 

4 DISCUSSION AND RECOMMENDATIONS 
Salmon—flayed filets of bright red flesh hanging from homemade wooden racks, slowly drying and 
smoking in cool northern air—are an iconic image of subsistence in Alaska. Often overlooked, though, 
was the important role other fish played in the subsistence economy. In these study communities—as in 
most interior rural Alaska communities—fish were central to the subsistence economy. While salmon still 
occupied a central position in the subsistence economy, analyses of these communities’ harvests indicated 
a diminishing role for salmon and an expanding role for other species. 

The data described a stable subsistence fishery, not without interannual variation, and not without shifts in 
species selections, but stable in the sense that residents continued to harvest almost exactly the same 
amount of fish per person over a decade’s time. With modestly increasing human populations, total fish 
harvests increased at similarly modest rates. 

The strongest trend identified in the analysis was the declining estimated per capita harvest of chum 
salmon, –6.9% annually (r2=0.402, P=0.036). The decline was evident for harvests taken with both 
subsistence nets and rods and reels. The decline in estimated salmon harvests was not because households 
switched from more efficient nets to less efficient rods and reels, though they clearly did do that. 
Residents of the study communities may be increasing their use of rods and reels to catch sheefish and 
Dolly Varden, and incidently harvesting chum salmon. Sheefish and Dolly Varden readily take a lure, 
while spawning chum salmon are less likely to do so. That would explain both the increases in sheefish 
harvests observed among the Kobuk communities, and the increased use of rod and reel for salmon 
fishing. Sheefish and chum salmon migrate up the Kobuk River at the same time to spawn. 

The decreasing dog population and the decreasing amount of salmon fed to dogs coincided with the 
departure of an Iditarod dog racing family who relied substantially on salmon for dog food, from a study 
community. This would not account the loss of hundreds of dogs, but interest in dog mushing in the 
community may have declined somewhat with their departure. Confidential names are no longer 
associated with the data, so this could not be confirmed. 
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The inconsistencies among reported factors and reported harvests summarized in Table 3-2 were 
unexpected. Even with charts and tables showing their own household’s stable harvest history on the table 
before them, households would report declining harvests and name a factor or factors in the perceived 
decline.  

Previous research has found that age of household heads is one of the best predictors of subsistence 
harvest levels (Wolfe 1987; Wolfe et al. In prep [2009]), but that did not appear to be the case with 
respect to respondents in this study. Respondents ranked age lower (12 of 19 prompted factors) and 
mentioned age much less frequently than most of the other factors, including weather, water levels, 
employment, gasoline costs, and equipment. One possible explanation is that although the effects of age 
on harvest levels are real and thus observable by Wolfe and others, most respondents have already 
factored age into their harvest expectations. 

Factors notably absent from the interviews are those related to management. Regulations and enforcement 
were among the 19 prompted factors, but were identified as a factor by only 1 household each. This result 
was not unexpected in an area without subsistence fishing limits, fishing periods, or closed waters, and 
only standard statewide restrictions on gear, methods, and means. The one regulatory complaint was 
about the state’s fishing license requirements for rod and reel gear. The state considers rod and reel 
fishing to be sport fishing, and therefore requires a sport fishing license. Under federal regulations, rod 
and reel gear is legal subsistence gear, and therefore does not require a license on federal lands and waters 
for federally qualified subsistence users. 

RECOMMENDATIONS 

Household level subsistence harvest surveys remain a valuable tool for fisheries management and for 
understanding the role of fish in local economies. Given that respondents prefer shorter surveys and 
researchers prefer more data, survey design is a key issue. The original surveys used to gather data for this 
project were simple and short and—especially important—consistent from year to year. They were 
similar to annual salmon surveys used in the Kuskokwim, Yukon, and Norton Sound–Port Clarence areas, 
but unlike most salmon surveys included additional questions about nonsalmon species. 

The data gaps in Table 3-1 illustrate how challenging it can be to compile comparable information across 
groups of communities, years, and species even with a robust harvest monitoring program. Funding was 
always an issue, as was project staffing. Data were most complete in the final 2 years, 2003 and 2004, 
after which the project was cancelled. There is now a proposal pending to replicate the effort, at least on a 
short-term basis. 

Aside from administrative continuity, there are several simple ways in which surveys might be improved. 

 Annual fish surveys should include key nonsalmon species. Most annual fish surveys include only 
salmon. Adding 3 additional species to the 5 salmon species on the Northwest Alaska survey form 
raised the proportion of the documented fish harvest from about 40% (5 salmon species) to an 
estimated 97% (8 fish species) of the total fish harvest, a huge gain in information at very little cost to 
respondents or researchers. 

 Household surveys should collect harvest by gear type. These surveys asked households how many 
salmon were caught by rod and reel, but did not collect harvests by other gear type for salmon or by 
any specific gear type for other species. That closed the door to some useful analyses, especially 
given proposals to the Alaska Board of Fisheries’ decision in 2009 to recognize rod and reel as legal 
subsistence gear in the Kotzebue District (which were not adopted). Annual fish surveys usually do 
not collect harvest by gear type; comprehensive surveys usually do. Harvest by gear type could have 
been an important aspect of these analyses, but was limited by the available data. 

 Household surveys should collect both household and dog populations. Historically, dogs have been 
major consumers of subsistence-caught fish in Alaska. Most salmon surveys ask for the number of 
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people living in the household, but do not always ask for the number of dogs. The dog question was 
included in these surveys in most years, but inexplicably, responses were missing from the data files 
for 1995 and 1996. Then the dog population question was dropped altogether in 2003 and 2004. 
Consequently, analyses of harvests for dogs also were limited by available data. 

 Household surveys should collect the age of the household head. Wolfe (2009) and others have 
shown the age of the household head is an important factor in household harvests. It is easy 
information to obtain, but rarely included in annual surveys. 

 Household surveys should prompt for at least one general factor that affected fishing. The original 
Northwest Alaska surveys asked “How was subsistence chum salmon fishing for your household this 
year?” For households that responded “poor,” a follow up question asked “Why?” These answers 
were useful, but obviously could not be used to explain changes in harvests of any species other than 
chum salmon. The 3-important-factors section of the interview protocol used in this project 
(Appendix B) provides an alternative approach that requires minimum respondent effort. Instead of 
asking a leading question about a single species, the question could be: “What was the single most 
important thing that affected your household’s fishing this year?” It could be followed—as it was in 
the interview protocol—by asking: “Did anything else affect your fishing?” Such questions would 
widen the response field to include employment status, age, health, economic conditions such as fuel 
cost, and many other factors. In times of declining harvests, managers, committees, councils, and 
boards always seek explanations. Declining harvests are not an explanation; they are merely an 
indication of a change. That seems obvious, but often is not reflected in the design of annual harvest 
monitoring surveys. 

 Comprehensive surveys can substitute for annual surveys. When a comprehensive survey is scheduled 
for a community normally included in an annual post-season salmon survey project, it is not 
necessary to conduct both surveys. In this project, comparisons of results from 4 comprehensive 
surveys with results from annual post-season salmon surveys in the same communities suggested that 
the 2 methods provided comparable results. This assumes that the design of survey instruments, field 
methods, and analytical methods are consistent. Magdanz et al. (2010) discusses a program for 
coordinating research to reduce respondent fatigue and to improve efficiency in research. 

 Consideration should be given to asking a “catch-all” harvest question. For example: “Did your 
household harvest any other kind of fish?” Species abundance and distributions in Alaska are 
changing, sometimes dramatically. Harvest monitoring surveys could anticipate these changes. A 
review of responses to comprehensive surveys—which include “catch-all” questions—would indicate 
how much respondent burden would be involved in answering such a question. 

 Consideration should be give to documenting fishing effort. Harvest levels alone are not complete 
indicators of fishing conditions. Having to fish several weeks instead of a few days to catch a desired 
amount of fish is a substantial change. The authors do not have a specific approach to recommend, 
but encourage exploration in this area. 

As agencies and non-profit organizations have gained more experience with harvest monitoring surveys, 
some of these recommendations are already being implemented. Cross-regional and inter-agency 
comparisons of methods and results from these efforts would be beneficial. 

A big part of this project was to clean and correct a relatively modest data set, a task that seemed never-
ending. Researchers spent more time reviewing, cleaning, organizing, and merging data than in actual 
analysis. The issues included changes over time in data storage software and formats, inconsistent data 
entry practices, and missing variable and value labels. Many of these issues were consequences of 
constantly evolving data management environments, and were not unique to this data set. Good data 
management begins long before the first survey is administered. It rests on well designed instruments, on 
properly trained data collection teams, on adequate field supervision, and on quality control that begins 
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with survey number one. A long-term harvest monitoring program requires robust data management, in 
which legacy data are given the same attention as the most current information. 
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Table A-1.–Samples for original annual surveys and for this project. 

      Original Harvest Survey Project     This 
Project 

   Annual Sampling Results   1994–2004  

      '94 '95 '96 '97 '98 '99 '00 '01 '02 '03 '04   Mean Median  2008 

CORE STUDY COMMUNITIES                  

 Shungnak                    

  Eligible Householdsa 55 53 56 57 56 51 46 46 54 50 56  53  54   33  

  Contacted 52 44 51 47 50 28 34 39 51 33 47  43  47   25  

  Sample Fraction 95% 83% 91% 82% 89% 55% 74% 85% 94% 66% 84%  82 % 84 % 76 %

 Noatak                    

  Eligible Householdsa 84 92 88 84 97 91 102 96 101 104 105  95  96   68  

  Contacted 68 76 74 75 90 14 61 67 90 103 103  75  75   37  

  Sample Fraction 81% 83% 84% 89% 93% 15% 60% 70% 89% 99% 98%  79 % 84 % 54 %

                      

 Core Community Subtotal                   

  Eligible Householdsa 139 145 144 141 153 142 148 142 155 154 161  148  145   101  

  Contacted 120 120 125 122 140 42 95 106 141 136 150  118  122   62  

  Sample Fraction4 86% 83% 87% 87% 92% 30% 64% 75% 91% 88% 93%  80 % 84 % 61 %

                      

OTHER STUDY COMMUNITIES                  

 Amblerb                    

  Eligible Householdsa 74 78 82 83 80 71 70 69 69 67 63  73  71   28  

  Contacted 29 68 80 69 73 21 34 0 0 62 60  45  60   9  

  Sample Fraction 39% 87% 98% 83% 91% 30% 49% 0% 0% 93% 95%  62 % 83 % 32 %

 Kianac                    

  Eligible Householdsa 104 101 103 108 102 91 88 87 91 95 87  96  95   42  

  Contacted 59 76 88 86 88 67 51 66 0 90 77  68  76   9  

  Sample Fraction 57% 75% 85% 80% 86% 74% 58% 76% 0% 95% 89%  71 % 76 % 21 %

 Kobukc                    

  Eligible Householdsa 24 27 24 26 25 23 30 26 30 34 28  27  26   11  

  Contacted 22 23 22 22 25 13 15 24 0 23 28  20  22   2  

  Sample Fraction 92% 85% 92% 85% 100% 57% 50% 92% 0% 68% 100%  73 % 85 % 18 %

 Noorvik                    

  Eligible Householdsa 122 126 124 124 129 118 112 108 115 138 133  123  124   61  

  Contacted 64 103 111 114 109 48 42 56 101 135 125  92  103   10  

  Sample Fraction 52% 82% 90% 92% 84% 41% 38% 52% 88% 98% 94%  75 % 84 % 16 %

                      

 Other Community Subtotal                   

  Eligible Householdsa 324 332 333 341 336 303 300 290 305 334 311  319  324   142  

  Contacted 174 270 301 291 295 149 142 146 101 310 290  224  270   30  

  Sample Fractiond 54% 81% 90% 85% 88% 49% 47% 50% 33% 93% 93%  70 % 84 % 21 %

                      

ALL COMMUNITIES                    

  Eligible Householdsa 463 477 477 482 489 445 448 432 460 488 472  467  472   243  

  Contacted 294 390 426 413 435 191 237 252 242 446 440  342  390   92  

    Sample Fractiond 63% 82% 89% 86% 89% 43% 53% 58% 53% 91% 93%   73 % 84 % 38 %

                      
a.  For the original survey, an "eligible" household was any occupied household in the community. For this project, an "eligible" household 

was a household that was: (a) surveyed in at least 6 of the 11 survey years, (b) actually harvested fish in at least 1 year, (c) had a consistent 
household identifier, and (d) was present in the community in 2008. 

b.  Ambler was not surveyed in 2001 and 2002. Number of eligible households is an average of 2000 and 2003. 

c.  Kiana and Kobuk were not surveyed in 2002. Number of eligible households is an average of 2001 and 2003. 

d.  Summary mean and median values are based on results in each individual community each year, not on summary values. 



 

40 

 

Table A-2.–Factors used to convert individual fish to edible pounds of fish. 

    Estimated Pounds Estimated Number of Individual Fish Per…a 

  Per Individual Fish Shopping 
(AC) Bag 

5-Gallon 
Bucket 

Garbage 
Sack 

Gunny 
Sack 

Metal 
Washtub 

Garbage 
Can     Round Edible 

Salmonb                 

 Chinook Salmon 17.7 lbs. 12.4 lbs. 1  2  3  6  7  11  

 Chum Salmon 8.5 lbs. 6.0 lbs. 2  4  7  12  15  24  

 Coho Salmon 7.4 lbs. 5.2 lbs. 2  4  8  14  17  27  

 Pink Salmon 3.0 lbs. 2.1 lbs. 5  10  20  33  42  67  

 Sockeye Salmon 7.2 lbs. 5.0 lbs. 2  4  8  14  17  28  

 Unknown Salmonc 8.5 lbs. 6.0 lbs. 2  4  7  12  15  24  

                  

Whitefish                 

 Humpback Whitefish 3.0 lbs. 2.1 lbs. 5  10  20  33  42  67  

 Round Whitefish 1.0 lbs. 0.7 lbs. 15  30  60  100  125  200  

 Broad Whitefish 4.5 lbs. 3.2 lbs. 3  7  13  22  28  44  

 Mixed Whitefishd 2.9 lbs. 2.0 lbs. 5  10  21  34  43  69  

 Unknown Whitefish 2.8 lbs. 1.4 lbs. 5  11  21  35  44  71  

 Bering Cisco 2.0 lbs. 1.4 lbs. 8  15  30  50  63  100  

 Least Cisco 0.8 lbs. 0.6 lbs. 19  38  75  125  156  250  

                  

Other Fish                 

 Sheefishe 15.91 lbs. 11.14 lbs. 1  2  4  6  8  13  

 Dolly Varden (Trout) 4.70 lbs. 3.30 lbs. 3  6  13  21  27  43  

 Saffron Cod (Tomcod)f 0.30 lbs. 0.21 lbs. 33  67  150  250  333  500  

 Arctic Cod (Blue Cod)f 0.16 lbs. 0.11 lbs. 64  127  286  477  636  955  

 Arctic Flounder 1.50 lbs. 1.10 lbs. 10  20  40  67  83  133  

 Burbot 6.00 lbs. 4.20 lbs. 3  5  10  17  21  33  

 Northern Pike 4.70 lbs. 3.30 lbs. 3  6  13  21  27  43  

 Arctic Grayling 1.25 lbs. 0.90 lbs. 12  24  48  80  100  160  

 Rainbow Smelt 0.20 lbs. 0.14 lbs. 75  150  300  500  625  1000  

 Pacific Herring 0.26 lbs. 0.18 lbs. 58  115  231  385  481  769  

                  

Container Useful Capacities    ~2 gal ~4 gal ~10 gal ~15 gal ~15 gal ~25 gal 

                  

Container Loaded Weightsg                

 Wet Fish -    15 lb 30 lb 60 lb 100 lb 125 lb 200 lb 

  Frozen Fish -       10 lb 20 lb 45 lb 75 lb 100 lb 150 lb 

                  

a. Estimated number of individual fish = loaded container weight for wet fish / estimated round weight of individual fish. 

b. Salmon weights are based on average weights reported in Kotzebue District commercial fisheries.    

c. Unknown salmon are assumed to be mostly chum salmon, the predominant species in Northwest Alaska.  

d. Mixed whitefish conversion assumes 95% are humpback whitefish and 5% are round whitefish.    
e. Sheefish conversion based on average weights of sheefish caught in the Kobuk River (Alt 1988) and (Taube 1976, 1977, 
1978). 
f. Estimated number of saffron cod or Arctic cod = loaded container weight frozen fish / estimated round weight of individual 
fish. 
g. Container loaded weights from Georgette and Loon 1993.           
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Table A-3.–Community samples and reported harvests in original project reports. 

    
Number of 
households 
surveyed 

Reported number of fish harvested 

  Year 
Chinook 
salmon 

Chum
salmon 

Coho
salmon 

Pink 
salmon 

Sockeye
salmon Sheefish 

Dolly 
Varden Whitefish 

Ambler 1994 29 0 6,444 5 0 0 819     

 1995 68 1 7,777 0 1 5 1,791     

 1996 80 1 8,873 6 64 2 1,188     

 1997 69 0 2,337 1 12 4 1,322   12,916 

 1998 73 0 2,208 0 2 2 859   3,017 

 1999 21 0 590 100 0 0 559   8,170 

 2000 34 0 2,620 0 0 0 810   16,193 

 2001                   

 2002                   

 2003 62 9 1,641 45 61 1 703 233 13,207 

 2004 60 32 3,338 24 6 3 2,319 102 5,635 

Kiana 1994 59 0 1,891 0 10 0 399     

 1995 76 0 4,583 0 5 0 1,131     

 1996 88 5 3,238 10 0 0 842     

 1997 86 0 1,887 116 5 0 1,062   18,171 

 1998 88 27 3,196 16 6 0 511   4,864 

 1999 67 3 1,490 20 4 0 452   3,535 

 2000 51 0 567 65 0 45 412   5,261 

 2001 67 0 2,749 0 0 0 987   5,342 

 2002                   

 2003 90 14 1,864 65 77 0 877 92 10,421 

 2004 77 0 2,326 54 40 0 1,050 97 5,344 

Kobuk 1994 22 3 5,722 0 0 0 730     

 1995 23 1 2,759 0 0 0 751     

 1996 22 0 1,622 1 0 0 408     

 1997 22 0 629 0 0 0 807   1,380 

 1998 25 0 1,031 0 0 0 397   1,115 

 1999 13 0 1,438 0 0 0 472   670 

 2000 15 0 318 0 0 0 140   805 

 2001 24 0 2,640 0 1 1 30   0 

 2002                   

 2003 23 1 969 0 12 0 530 0 6,217 

 2004 28 3 3,087 6 1 0 1,218 20 5,302 

Noatak 1994a 68 3 4,872 150 1 0 79 3,747 2,027 

 1995 76 0 5,703 100 0 0   4,914   

 1996 74 0 8,996 0 0 1   5,031   

 1997 75 4 4,930 8 0 0   4,372 2,183 

 1998 90 5 2,496 0 6 2   3,666 4,048 

 1999 14 0 1,616 0 10 0   0 1,375 

 2000 61 0 4,456 53 2 1   2,009 1,618 

 2001 68 0 1,687 84 0 0   1,933 1,595 

 2002 90 0 2,626 10 0 0   2,892 2,610 

 2003 103 1 2,150 28 17 10 2 5,602 4,343 

 2004 103 10 3,997 518 756 12 70 10,757 8,502 

- continued - 
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Table A-1.–Page 2 of 2. 

    
Number of 
households 
surveyed 

Reported number of fish harvested 

  Year 
Chinook 
salmon 

Chum
salmon 

Coho
salmon 

Pink 
salmon 

Sockeye
salmon Sheefish 

Dolly 
Varden Whitefish 

Noorvik 1994 64 2 8,517 0 0 0 528     
 1995 103 7 13,494 41 30 1 3,052     
 1996 111 31 12,859 243 567 0 3,129     
 1997 114 8 13,284 628 72 74 4,662   28,625 
 1998 109 19 8,685 124 198 0 1,401   14,665 
 1999 48 2 9,027 0 4 0 1,770   14,927 
 2000 42 2 4,375 725 30 0 1,365   6,520 
 2001 56 4 10,228 406 6 0 1,030   9,627 
 2002 101 3 12,542 40 7 8 3,882   20,378 
 2003 135 13 7,690 862 367 1 3,351 275 15,604 
 2004 125 8 5,822 881 428 3 2,764 420 12,801 

Shungnak 1994 52 0 7,982 0 1 0 1,250     
 1995 44 0 4,876 0 0 0 1,361     
 1996 51 0 7,806 0 0 0 836     
 1997 47 2 4,831 0 0 0 961   11,558 
 1998 50 0 4,222 38 0 0 1,650   8,241 
 1999 28 0 1,719 0 0 0 1,055   4,427 
 2000 34 0 2,208 1 0 0 632   5,267 
 2001 42 0 4,055 0 0 0 885   4,425 

 2002a 51 0 3,598 1 33 1 1,908 90 20,424 
 2003 33 0 2,103 2 9 30 1,409 66 13,417 
  2004 47 0 3,620 7 7 0 1,476 102 9,913 

 = not surveyed or not included on survey    

 

  

a. Data collected during comprehensive community surveys.  
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Table A-4.–Community samples and reported harvests in this project’s data set. 

    Number of 
households 
surveyed 

Reported number of fish harvested 

  Year 
Chinook 
salmon 

Chum
salmon 

Coho
salmon 

Pink 
salmon 

Sockeye
salmon Sheefish 

Dolly 
Varden Whitefish 

Ambler 1994 29 0 6,444 5 0 0 819     
 1995 69 1 7,778 0 1 5 1,791     
 1996 81 1 8,873 6 64 2 1,188     
 1997 69 0 2,337 1 12 4 1,322   12,916 
 1998 73 0 2,208 0 2 2 859   3,017 
 1999 21 0 590 100 0 0 559   8,170 
 2000 34 0 2,620 0 0 0 810   16,193 
 2001                   

 2002                   

 2003 62 9 1,641 45 61 1 703 233 13,207 
 2004 60 32 3,338 24 6 3 2,319 102 5,635 

Kiana 1994 59 0 1,891 0 10 0 399     
 1995 80 0 4,585 0 5 0 1,141     
 1996 88 5 3,238 10 0 0 842     
 1997 86 0 1,887 116 5 0 1,062   18,171 
 1998 88 27 3,196 16 6 0 511   4,864 
 1999 67 3 1,490 20 4 0 452   3,535 
 2000 51 0 567 65 0 45 412   5,261 
 2001 67 0 2,749 0 0 0 987   5,342 
 2002                   

 2003 90 14 1,864 65 77 0 877 92 10,421 
 2004 76 0 2,326 54 40 0 1,050 97 5,344 

Kobuk 1994 22 3 5,722 0 0 0 730     
 1995 23 1 2,759 0 0 0 751     
 1996 22 0 1,622 1 0 0 408     
 1997 22 0 629 0 0 0 807   1,380 
 1998 25 0 1,031 0 0 0 397   1,115 
 1999 13 0 1,438 0 0 0 472   670 
 2000 15 0 318 0 0 0 140   805 
 2001 24 0 2,640 0 1 1 30   0 
 2002                   

 2003 23 1 969 0 12 0 530 0 6,217 
 2004 28 3 3,087 6 1 0 1,218 20 5,302 

Noatak 1994a 68 4 4,820 150 0 0 79 3,754 2,343 
 1995 77 0 5,704 100 0 0   5,014   
 1996 74 0 8,996 0 0 1   5,031   
 1997 75 4 4,930 8 0 0   4,372 2,183 
 1998 90 5 2,496 0 6 2   3,666 4,048 
 1999 14 0 1,616 0 10 0 100 0 1,375 
 2000 61 0 4,465 53 2 1 75 2,009 1,618 
 2001 68 0 1,687 84 0 0   1,933 1,595 
 2002 90 0 2,626 10 0 0   2,892 2,610 
 2003 103 1 2,150 28 17 10 2 5,602 4,343 
 2004 103 10 3,997 518 756 12 70 10,757 8,502 

- continued - 
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Table A-4.–Page 2 of 2. 

    Number of 
households 
surveyed 

Reported number of fish harvested 

  Year 
Chinook 
salmon 

Chum
salmon 

Coho
salmon 

Pink 
salmon 

Sockeye
salmon Sheefish 

Dolly 
Varden Whitefish 

Noorvik 1994 64 2 8,517 0 0 0 528     

 1995 104 7 13,494 41 30 1 3,052     

 1996 111 31 12,859 243 567 0 3,129     

 1997 115 8 13,284 628 72 74 4,662   28,625 

 1998 109 19 8,685 124 198 0 1,401   14,665 

 1999 48 2 9,027 0 4 0 1,770   14,927 

 2000 42 2 4,375 725 30 0 1,365   6,520 

 2001 56 4 10,228 406 6 0 1,030   9,627 

 2002 101 3 12,542 40 7 8 3,882   20,378 

 2003 135 13 7,690 862 367 1 3,351 275 15,604 

 2004 125 8 5,822 881 428 3 2,764 420 12,801 

Shungnak 1994 52 0 7,982 0 1 0 1,250     

 1995 45 0 4,877 0 0 0 1,371     

 1996 51 0 7,806 0 0 0 836     

 1997 47 2 4,831 0 0 0 961   11,558 

 1998 50 0 4,222 38 0 0 1,650   8,241 

 1999 28 0 1,719 0 0 0 1,055   4,427 

 2000 34 0 2,208 1 0 0 632   5,267 

 2001 42 0 4,055 0 0 0 885   4,425 

 2002a 51 0 3,598 1 33 0 1,908 83 20,424 

 2003 33 0 2,103 2 9 30 1,409 66 13,417 

  2004 47 0 3,620 7 7 0 1,476 147 9,913 

 = not surveyed or not included on survey    

 

  

a. Data collected during comprehensive community surveys.  
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Table A-5.–Summary of review of samples and reported harvests. 

    Differences between original reported harvests and this project's data seta 

  Year 
Households 
Surveyed 

Chinook 
salmon 

Chum
salmon 

Coho
salmon 

Pink 
salmon 

Sockeye
salmon Sheefish 

Dolly 
Varden Whitefish 

Ambler 1994 - - - - - - -   

 1995 1 - 1 - - - -   

 1996 1 - - - - - -   

 1997 - - - - - - -  - 

 1998 - - - - - - -  - 

 1999 - - - - - - -  - 

 2000 - - - - - - -  - 

 2001              

 2002              

 2003 - - - - - - - - - 

 2004 - - - - - - - - - 

Kiana 1994 - - - - - - -   

 1995 4 - 2 - - - 10   

 1996 - - - - - - -   

 1997 - - - - - - -  - 

 1998 - - - - - - -  - 

 1999 - - - - - - -  - 

 2000 - - - - - - -  - 

 2001 - - - - - - -  - 

 2002              

 2003 - - - - - - - - - 

 2004 (1) - - - - - - - - 

Kobuk 1994 - - - - - - -   

 1995 - - - - - - -   

 1996 - - - - - - -   

 1997 - - - - - - -  - 

 1998 - - - - - - -  - 

 1999 - - - - - - -  - 

 2000 - - - - - - -  - 

 2001 - - - - - - -  - 

 2002              

 2003 - - - - - - - - - 

 2004 - - - - - - - - - 

Noatak 1994 - 1 (52) - (1) - - 7 316 

 1995 1 - 1 - - -  100  

 1996 - - - - - -  -  

 1997 - - - - - -  - - 

 1998 - - - - - -  - - 

 1999 - - - - - -  - - 

 2000 - - 9 - - -  - - 

 2001 - - - - - -  - - 

 2002 - - - - - -  - - 

 2003 - - - - - - - - - 

 2004 - - - - - - - - - 

- continued - 
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Table A-5.–Page 2 of 2. 

    Differences between original reported harvests and this project's data seta 

  Year 
Households 
Surveyed 

Chinook 
salmon 

Chum
salmon 

Coho
salmon 

Pink 
salmon 

Sockeye
salmon Sheefish 

Dolly 
Varden Whitefish 

Noorvik 1994  - - - - - - -   

 1995 1 - - - - - -   

 1996  - - - - - - -   

 1997 1 - - - - - -  - 

 1998  - - - - - - -  - 

 1999  - - - - - - -  - 

 2000  - - - - - - -  - 

 2001  - - - - - - -  - 

 2002  - - - - - - -  - 

 2003  - - - - - - - - - 

 2004  - - - - - - - - - 

Shungnak 1994  -  - -  -  - - -   

 1995 1  - 1  -  - - 10   

 1996  -  - -  -  - - -   

 1997  -  - -  -  - - -  - 

 1998  -  - -  -  - - -  - 

 1999  -  - -  -  - - -  - 

 2000  -  - -  -  - - -  - 

 2001  -  - -  -  - - -  - 

 2002  -  - -  -  - (1) - (7) - 

 2003  -  - -  -  - - - - - 

  2004  -  - -  -  - - - 45 - 

a. "-" indicates no difference       

 = not surveyed or not included on survey    
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Table A-6.–Community populations and estimated harvests in original project reports. 

    Number of 
households in 
community 

Estimated number of fish harvested 

  Year 
Chinook
salmon 

Chum
salmon 

Coho
salmon 

Pink 
salmon 

Sockeye
salmon Sheefish 

Dolly 
Varden Whitefish 

Ambler 1994 74 0 6,444 5 0 0    

 1995 78 1 8,558 0 1 5 1,980   

 1996 82 1 9,062 6 65 2 1,215   

 1997 83 0 2,713 1 14 5 1,546  15,052 

 1998 80 0 2,432 0 2 2 942  3,326 

 1999 71 0 590 100 0 0 559  8,170 

 2000 70 0 5,009 0 0 0 1,672  35,118 

 2001           

 2002           

 2003 67 9 1,719 48 64 1 743 246 14,348 

 2004 63 33 3,446 25 6 3 2,416 106 5,868 

Kiana 1994 104 0 4,060 0 22 0 854   

 1995 101 0 5,985 0 7 0 1,480   

 1996 103 6 5,935 12 0 0 1,003   

 1997 108 0 3,064 138 6 0 1,278  21,877 

 1998 102 29 3,414 17 6 0 572  5,188 

 1999 91 5 3,788 33 7 0 657  5,464 

 2000 88 0 2,876 107 0 74 1,385  8,867 

 2001 87 0 5,379 0 0 0 1,200  7,118 

 2002           

 2003 95 15 3,010 68 80 0 915 96 10,899 

 2004 87 3 3,896 61 45 0 1,840 117 6,041 

Kobuk 1994 24 3 6,369 0 0 0 781   

 1995 27 1 2,959 0 0 0 827   

 1996 24 0 1,819 1 0 0 450   

 1997 26 0 629 0 0 0 814  1,420 

 1998 25 0 1,031 0 0 0 397  1,115 

 1999 23 0 1,869 0 0 0 614  871 

 2000 30 0 318 0 0 0 140  805 

 2001 26 0 2,843 0 1 1 32  0 

 2002           

 2003 34 2 1,453 0 18 0 793 0 9,257 

 2004 28 3 3,087 6 1 0 1,218 20 5,302 

Noatak 1994 84 4 5,771 185 0 0 98 4,629  

 1995 92 0 6,359 111 0 0  5,762  

 1996 88 0 10,091 0 0 1  5,692  

 1997 84 4 5,309 9 0 0  4,763 2,363 

 1998 97 5 2,614 0 6 2  3,872 4,320 

 1999 91 0 1,616 0 10 0   1,375 

 2000 102 0 7,293 87 3 2 123 3,315 2,664 

 2001 96 0 2,326 116 0 0  2,702 2,443 

 2002 101 0 2,937 11 0 0  3,242 2,919 

 2003 104 1 2,177 28 17 10 2 5,670 4,387 

 2004 105 10 3,997 518 756 12 72 10,914 8,510 

- continued - 
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Table A-6.–Page 2 of 2. 

    Number of 
households in 
community 

Estimated number of fish harvested 

  Year 
Chinook
salmon 

Chum
salmon 

Coho
salmon 

Pink 
salmon 

Sockeye
salmon Sheefish 

Dolly 
Varden Whitefish 

Noorvik 1994 122 2 10,649 0 0 0    

 1995 126 8 15,485 47 34 1 3,538   

 1996 124 38 13,611 256 597 0 3,362   

 1997 124 9 14,323 677 78 80 5,048  30,938 

 1998 129 21 9,845 140 224 0 1,605  16,677 

 1999 118 4 17,843 0 8 0 4,034  30,809 

 2000 112 5 10,391 1,722 71 0 3,276  15,621 

 2001 108 6 16,444 652 10 0 1,658  14,711 

 2002 115 3 13,943 44 8 9 4,310  22,688 

 2003 138 13 7,982 895 381 1 3,473 285 16,175 

 2004 133 8 6,025 912 443 3 2,873 435 13,287 

Shungnak 1994 55 0 8,611 0 1 0 1,349   

 1995 53 0 5,880 0 0 0 1,641   

 1996 56 0 8,649 0 0 0 924   

 1997 57 2 5,513 0 0 0 1,120  13,201 

 1998 56 0 4,676 42 0 0 1,834  9,128 

 1999 51 0 3,868 0 0 0 2,293  9,637 

 2000 46 0 2,944 1 0 0 850  7,023 

 2001 46 0 4,310 0 0 0 947  6,705 

 2002 54 0 3,810 1 35 1 2,020 95 21,625 

 2003 50 0 2,860 3 23 41 1,886 88 18,175 

  2004 56 0 4,186 8 8 0 1,745 106 11,493 

a. Data collected during comprehensive community surveys.    

 = not surveyed or not included on survey    
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Table A-7.–Community populations and estimated harvests in this project’s data sets. 

    Number of 
households in 
community 

Estimated number of fish harvested 

  Year 
Chinook
salmon 

Chum
salmon 

Coho
salmon 

Pink 
salmon 

Sockeye
salmon Sheefish 

Dolly 
Varden Whitefish 

Ambler 1994 74 0 17,758 9 0 0 3,051     
 1995 78 1 8,649 0 1 6 2,010     
 1996 82 1 8,875 6 64 2 1,192     
 1997 83 0 2,713 1 14 5 1,546   15,052 
 1998 80 0 2,432 0 2 2 942   3,326 
 1999 71 0 1,952 330 0 0 1,887   27,664 
 2000 70 0 5,009 0 0 0 1,672   35,118 
 2001 70 

 2002 70 

 2003 67 9 1,719 48 64 1 743 246 14,348 
 2004 60 32 3,338 24 6 3 2,319 102 5,635 

Kiana 1994 104 0 4,060 0 22 0 854     
 1995 101 0 5,593 0 6 0 1,389     
 1996 103 6 3,882 12 0 0 1,003     
 1997 108 0 2,246 138 6 0 1,278   21,877 
 1998 102 29 3,414 17 6 0 572   5,188 
 1999 91 5 2,415 33 7 0 657   5,464 
 2000 88 0 944 107 0 74 695   8,867 
 2001 87 0 3,343 0 0 0 1,200   6,500 
 2002 87 

 2003 95 15 1,937 68 80 0 915 96 10,899 
 2004 76 0 2,326 54 40 0 1,050 97 5,344 

Kobuk 1994 24 3 6,369 0 0 0 781     
 1995 27 1 2,935 0 0 0 829     
 1996 24 0 1,819 1 0 0 450     
 1997 26 0 629 0 0 0 814   1,420 
 1998 25 0 1,031 0 0 0 397   1,115 
 1999 23 0 1,869 0 0 0 614   871 
 2000 30 0 498 0 0 0 223   1,252 
 2001 26 0 2,843 0 1 1 32   0 
 2002 26 

 2003 34 2 1,453 0 18 0 793 0 9,257 
 2004 28 3 3,087 6 1 0 1,218 20 5,302 

Noatak 1994a 84 5 5,954 185 0 0 98 4,638 2,894 
 1995 68 0 5,430 113 0 0   5,124   
 1996 88 0 10,091 0 0 1   5,692   
 1997 84 4 5,309 9 0 0   4,763 2,363 
 1998 97 5 2,614 0 6 2   3,872 4,320 
 1999 91 0 10,974 0 68 0 680 0 9,350 
 2000 102 0 7,309 87 3 2 123 3,315 2,664 
 2001 96 0 2,326 116 0 0   2,702 2,205 
 2002 101 0 2,937 11 0 0   3,242 2,919 
 2003 104 1 2,177 28 17 10 2 5,670 4,387 
 2004 103 10 3,997 518 756 12 70 10,757 8,502 

- continued - 
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Table A-7.–Page 2 of 2. 

    Number of 
households in 
community 

Estimated number of fish harvested 

  Year 
Chinook
salmon 

Chum
salmon 

Coho
salmon 

Pink 
salmon 

Sockeye
salmon Sheefish 

Dolly 
Varden Whitefish 

Noorvik 1994 122 2 10,649 0 0 0 653     
 1995 126 8 15,161 46 33 1 3,527     
 1996 124 38 13,611 256 597 0 3,362     
 1997 124 9 14,322 677 78 80 5,027   30,862 
 1998 129 21 9,845 140 224 0 1,605   16,677 
 1999 118 4 17,843 0 8 0 4,034   30,809 
 2000 112 5 10,391 1,722 71 0 3,276   15,621 
 2001 108 6 16,444 652 10 0 1,658   17,239 
 2002 115 3 13,943 44 8 9 4,310   22,688 
 2003 138 13 7,982 895 381 1 3,473 285 16,175 
 2004 125 8 5,822 881 428 3 2,764 420 12,801 

Shungnak 1994 55 0 8,611 0 1 0 1,349     
 1995 53 0 5,676 0 0 0 1,599     
 1996 56 0 8,649 0 0 0 924     
 1997 57 2 5,513 0 0 0 1,120   13,201 
 1998 56 0 4,676 42 0 0 1,834   9,128 
 1999 51 0 3,868 0 0 0 2,293   9,637 
 2000 46 0 2,944 1 0 0 850   7,023 
 2001 46 0 4,310 0 0 0 947   4,724 

 2002a 54 0 3,810 1 35 0 2,020 88 21,625 
 2003 50 0 2,860 3 23 41 2,078 97 18,196 
  2004 47 0 3,620 7 7 0 1,476 147 9,913 

a. Data collected during comprehensive community surveys.    

 = not surveyed or not included on survey    
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Table A-8.–Summary of review of populations and estimated harvests. 

    Differences between original estimated harvests and project data seta 

  Year 
Households in 
Community 

Chinook
salmon 

Chum 
salmon 

Coho
salmon

Pink
salmon

Sockeye
salmon Sheefish 

Dolly 
Varden Whitefish 

Ambler 1994  - not expanded 

 1995  -  - 91  -  - 1 30        

 1996  -  - (187)  - (1)  - (23)        

 1997  -  -  -  -  -  -  -       -

 1998  -  -  -  -  -  -  -       -

 1999  -  - 1,362 230  -  - 1,328      19,494

 2000  -  -  -  -  -  -  -       -

 2001   not surveyed 

 2002   not surveyed 

 2003  -  -  -  -  -  -  -   -   -

 2004 (3) (1)  (108)  (1)   -   -  (97)   (4)   (233)

Kiana 1994  -  -   -   -   -   -   -         

 1995  -  - (392)  - (1)  - (91)        

 1996  -  -  -  -  -  -  -        

 1997  -  -  -  -  -  -  -       -

 1998  -  - 630  -  -  -  -       -

 1999  -  -  -  -  -  -  -       -

 2000  -  -  -  -  -  - (690)       -

 2001  -  -  -  -  -  -  -      (618)

 2002                               

 2003  -  -  -  -  -  -  -   -   -

 2004 (11)  -  (303)  (7)  (5)   -  (790)   (20)   (697)

Kobuk 1994  -  -   -   -   -   -   -         

 1995  -  - (24)  -  -  - 2        

 1996  -  -  -  -  -  -  -        

 1997  -  -  -  -  -  -  -       -

 1998  -  -  -  -  -  -  -       -

 1999  -  -  -  -  -  -  -       -

 2000  -  - 180  -  -  - 83      447

 2001  -  -  -  -  -  -  -       -

 2002   not surveyed 

 2003  -  -  -  -  -  -  -   -   -

 2004  -  -   -   -   -   -   -    -    -

Noatak 1994  - 1  183   -   -   -   -   9   2,894  

 1995 (24)  - (929) 2  -  -     (638)    

 1996  -  -  -  -  -  -      -    

 1997  -  -  -  -  -  -      -   -

 1998  -  -  -  -  -  -      -   -

 1999  - not expanded 

 2000  -  - 16  -  -  -      -   -

 2001  -  -  -  -  -  -      -  (238)

 2002  -  -  -  -  -  -      -   -

 2003  -  -  -  -  -  -  -   -   -

 2004 (2)  -   -   -   -   -  (2)   (157)   (8)

- continued - 
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Table A-8.–Page 2 of 2. 

    Differences between original estimated harvests and project data seta 

  Year 
Households in 
Community 

Chinook
salmon 

Chum 
salmon 

Coho
salmon

Pink
salmon

Sockeye
salmon Sheefish 

Dolly 
Varden Whitefish 

Noorvik 1994  -  -   -   -   -   -  653         

 1995  -  - (324) (1) (1)  - (11)        

 1996  -  -  -  -  -  -  -        

 1997  -  - (1)  -  -  - (21)      (76)

 1998  -  -  -  -  -  -  -       -

 1999  -  -  -  -  -  -  -       -

 2000  -  -  -  -  -  -  -       -

 2001  -  -  -  -  -  -  -      2,528

 2002  -  -  -  -  -  -  -       - 

 2003  -  -  -  -  -  -  -   -   -

 2004 (8)  -  (203)  (31)  (15)   -  (109)   (15)   (486)

Shungnak 1994  -  -   -   -   -   -   -         

 1995  -  - (204)  -  -  - (42)        

 1996  -  -  -  -  -  -  -        

 1997  -  -  -  -  -  -  -       -

 1998  -  -  -  -  -  -  -       -

 1999  -  -  -  -  -  -  -       -

 2000  -  -  -  -  -  -  -       -

 2001  -  -  -  -  -  -  -      (1,981)

 2002  -  -  -  -  - (1)  -  (7)              - 

 2003  -  -  -  -  -  - 192  9  21

  2004 (9)  -  (566)  (1)  (1)   -  (269)   41   (1,580)  

a. "-" indicates no difference            

 = not surveyed or not included on survey    
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