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INTRODUCTION

Historical Background

The Copper River Delta is located on the Chugach National Forest within a 60-mile arc from Point Whitshed to Cape Suckling.  It is approximately 2.3 million acres in size and includes six glacial river systems. Several of these river systems, including the Copper River, have runs of eulachon, Thaleichthys pacificus. The city of Cordova is the closest community to the Copper River Delta and has a population of 2,454. The villages of Chenega and Tatitlek are located in Prince William Sound and have close ties to Cordova. These two villages have a combined population of 193. Approximately, 78 percent of the population of Chenega, 85 percent of the population of Tatitlek and 15 percent of the population of Cordova is Alaska Native (U.S Census Bureau, 2000 Census of Population and Housing). All three communities have federally recognized tribes. The Native Village of Eyak (NVE) partnered in initiating this survey of Alaska Native use of eulachon from the Copper River Delta. 

Many Cordova residents harvest eulachon for subsistence use when these fish are available. Title VIII of the Alaska National Interest Lands Conservation Act (ANILCA) provides an opportunity for rural residents engaged in a subsistence way of life to do so on public lands. Residents of Cordova, Tatitlek and Chenega qualify as rural under ANILCA. The Alaska Native population in Cordova and the surrounding villages of Tatitlek and Chenega have a long history of subsistence harvest of the natural resources found on the Copper River Delta including eulachon. Birket-Smith and DeLaguna (1938) indicated that the Eyak Tribe would catch eulachon at night with a dipnet or a fish spear using a fire carried in a canoe to attract the fish. Eulachon were caught at Alaganik and Ibeck from February to April.  In some years, eulachon can be found as early as January and as late as June on the Copper River Delta (S. Moffitt, Alaska Department of Fish &Game, personal communication). Betts (1994) and Hinrichsen (1998) indicate that spawning runs of eulachon can be unpredictable due to run strength, timing, and shifts in location. Eulachon harvest occurs in several river systems on the Copper River Delta, but because of the unpredictable nature of these fish, harvest may occur in some rivers and not in others depending on the year.

Eulachon were historically a primary source of edible oil for many Northwest Coast Indians (Collison 1941; Kuhnlein, et al. 1982; Macnair 1971). It was consumed with dried foods, and was also used as a preservative, a medicinal, and a ceremonial item (Betts 1994; Kuhnlein, et al. 1982). The saturated fats in eulachon oil are similar to lard and higher than corn oil. The total unsaturated fat in eulachon oil is similar to corn oil, but eulachon oil is superior in providing vitamin A, E and K (Kuhnlein, et al. 1982). Eulachon were also smoked and dried for later use. Although the available literature refers to uses by Coastal Indian Tribes from southeast Alaska to Oregon, these same uses probably occurred historically on the Copper River Delta by the Eyak Tribe as eulachon were available on the Copper River Delta and many of the same uses occur today in some households. 

A recent commercial fishery for eulachon on the Copper River has created a concern with some NVE tribal members that current and future subsistence needs are being impacted. Published reports on the commercial eulachon fishery are not yet available, however some preliminary harvest information is available.  The commercial fishery on eulachon started on the Copper River in 1996 with the harvest of one ton of fish by one permit holder. In 1999, the commercial fishery was changed to a commercial test fishery, which allowed only one permit to be issued and required a fee payment with the funds received being used for eulachon research. The commercial test fishery harvested 78 tons of eulachon in 2001 (S. Moffitt, Alaska Department of Fish & Game, Personal Communication).

The NVE Tribal Council responded to Tribal member concerns regarding the take of large numbers of eulachon, which are utilized for subsistence purposes, by documenting the traditional and customary use of eulachon by Tribal members. A research study was proposed that would gather traditional ecological knowledge through a literature review of ethnographic and historic descriptions of subsistence eulachon practices in the past, key respondent interviews and household surveys. The study was expanded to include the Tribal members of Chenega and Tatilek, whose members voluntarily participated in the study.

Very little scientific data on Copper River Delta eulachon is available. Since multi-year biomass estimates are not available to directly evaluate the ability of the resource to meet both the subsistence and commercial uses of the community, it was thought that a wealth of information could be gathered from traditional ecological knowledge held by tribal members. Previous surveys of subsistence eulachon (and other unidentified smelt) harvest by residents of Cordova ranged from about one ton edible weight in each of the years 1988, 1992 and 1993 to a high of about four tons in 1997 (Brown, et.al. 2000).  The Alaska State Board of Fisheries has made a customary and traditional use determination for subsistence smelt in the Prince William Sound area, which includes the Copper River Delta, but did not make a determination of the amount of smelt needed to insure subsistence needs are met ((Alaska Administrative Code, 2000)(5 AAC 01.616(c)(d)). The Federal Subsistence Board has not made a customary and traditional finding for eulachon smelt on the Copper River Delta. Results from this survey will aid in determining the timing and the location of the eulachon subsistence harvest on the Copper River Delta. This information, along with the amount harvested for subsistence could be used to propose a change to the management plan to provide for current subsistence uses on the Copper River Delta.
Subsistence harvest of eulachon on the Copper River Delta occurs in rivers along the Copper River highway. The ability to harvest eulachon can be impacted by temperature, ice conditions, and weather as well as the unpredictable nature of these fish. Subsistence needs at times may not be met as eulachon are either not present in some rivers or are not within walking distance of the highway.

Given the variable nature of the runs and the inception of a commercial fishery for eulachon on the Copper River, a subsistence harvest survey was conducted in 2001 to determine whether sufficient harvest opportunities were available to provide for subsistence uses.  Although this survey does not address eulachon biomass, many respondents expressed concern about the commercial test fishery and its affects on eulachon biomass in the future.

Biological Background

Scott and Crossman (1973) present a generalized profile of eulachon species biology. Common names for these fish include eulachon, hooligan, candlefish and oilfish. They are the largest of the west coast smelts with an average size of approximately 8 inches standard length.  Distribution is along the West Coast of North America from the Klamath River in California to the Bristol Bay and Pribilof Islands areas of the eastern Bering Sea. Eulachon are an anadromous smelt that move short distances up coastal rivers to spawn, often just as the ice is breaking up. Eggs are scattered and adhere to the substrate. Most adult eulachon die after spawning, but some may survive, return to sea, and return to spawn a second time. Hatching occurs in two to three weeks. Larvae are carried downstream and out to sea shortly after hatching.  Adults do not spawn prior to age 3. Recent information collected by Moffitt from eulachon on the Copper River indicates these fish match the standard life history with the majority of the spawning population being age 4 and 5 (S. Moffitt, Alaska Department of Fish and Game, Personal Communication).

The only published information available on the Copper River Delta eulachon population size is from Okey (1998) who describes aerial survey biomass estimates for the years 1995–1997 in Prince William Sound.  Eulachon did not appear in samples collected to ground truth aerial survey flights in 1995 and 1996, but were present in large numbers in 1997, with an estimated density of 3.3 tons per km2, which would be approximately 15,000 tons (S.Moffitt, Alaska Department of Fish and Game, Personal Communication). Most of the eulachon rearing in Prince William Sound are thought to spawn on the Copper River Delta as that is the only nearby area with known major spawning populations. 

METHODS

This survey was a random sample of NVE Tribal member households in Cordova and a census of Chenega and Tatilek Tribal member households. The Community Profile Database (Brown, et al. 2000) was reviewed to establish an amount of eulachon used for subsistence in the recent past. The survey conducted in 2001 documented the current eulachon subsistence harvest by Alaska Native Tribal members in Prince William Sound by location and time. This survey also used questions similar to those used in previous surveys conducted by the Alaska Department of Fish and Game (ADF&G), Subsistence Division (Appendix A).

Survey questions asked respondents to identify the location and time of year where harvest occurred and to estimate the amount of eulachon harvested in gallons. Gallons of fish harvested was used as the unit of measure as most individuals harvested eulachon using a dip net and then transferred the fish into five gallon buckets. Crapo, et al. (1988) calculated the recoverable percentages of harvested fish and Brown, et al. (2000) using those percentages suggests a conversion of 3.25 pounds of edible weight eulachon per gallon harvested. This conversion was used for all the eulachon harvest surveys in Cordova, Chenega and Tatitlek except for a survey conducted in Cordova in 1985, which used a conversion 3.5 pounds edible weight of eulachon per gallon of fish. Additional survey questions asked for information on family member participation in the harvest, cultural significance, trade, sharing and other aspects regarding present and past uses of eulachon.

Individuals from Chenega and Cordova were hired by NVE to conduct interviews in their respective communities. The Chenega surveyor also conducted the interviews in Tatitlek. In Cordova, 100 Alaska Native households were selected from a randomized list generated by NVE and ADF&G, Subsistence Division. Only households that had at least one Tribal member were selected for the survey. In Chenega and Tatitlek, all households were selected for interviews. NVE organized a two-day training session in Cordova for the surveyors. Subsistence Division personnel, NVE staff, and a representative of the Chugach Regional Resources Commission outlined Tribal protocols and state policies to be followed when conducting interviews. The survey data was collected in face-to-face interviews. Each household was assigned a number and the same questions were asked during each interview. Participation in the survey was voluntary and the information was kept anonymous. 

Key respondents were selected from those individuals who indicated a long history of harvesting eulachon on the Copper River Delta. These individuals were contacted for a second in depth voluntary interview. These respondents described historical methods of harvest and use of eulachon. They also identified areas where eulachon were harvested prior to road access. Personnel from Subsistence Division and NVE staff conducted the interviews of key respondents. These interviews were recorded and later transcribed by NVE staff.

Traditional harvest areas on the Copper River Delta were identified using two different methods. One method had all respondents to the survey given a map of the Copper River Delta and asked to mark the locations where they have harvested or have seen eulachon. The second method involved the key respondents. These individuals were asked to identify locations where they have harvested eulachon or identify river systems where they have seen eulachon. These methods would illustrate eulachon subsistence areas. 

RESULTS

The Community Profile Database maintained by ADF&G, Subsistence Division contains harvest and use data on an intermittent basis for smelt in the Cordova, Chenega and Tatitlek areas since1985. The total smelt harvest and use includes eulachon smelt and unknown smelt. The 1997 data for Cordova includes approximately 1300 pounds of capelin smelt. The total pounds of edible smelt used in Cordova, Chenega and Tatitlek for subsistence in the years surveyed are listed in Table 1.

Table 1.  Subsistence use of smelt in edible pounds.

	Year

	Location
	1984
	1985
	1987
	1988
	1989
	1990
	1991
	1992
	1993
	1997

	Chenega
	35
	67
	NS
	NS
	0
	0
	0
	0
	0
	0

	Cordova
	NS
	3,130
	NS
	1,889
	NS
	NS
	4,234
	2,029
	1,803
	9,389

	Tatitlek
	NS
	NS
	0
	28
	45
	0
	0
	NS
	0
	38


NS = No Survey

Cordova Harvest Quantity and Use

A survey of 98 households in Cordova was conducted in 2001. Two individuals conducted these surveys between February 5 and May 18 of 2001 with half of the surveys being conducted between March 27 and April 6.  The Cordova survey included 40 households of single adults, 10 households of single parents with children, 24 households with only two adults and 24 households with two adults and children. Thirty-three households had at least one member fish for eulachon in 2000 with approximately the same ratio of fishers from each household group. Seventy-nine households indicated that at least one member of their household had used eulachon sometime during their life.

Not all of the households that used eulachon actually harvested fish. These households would receive eulachon from others who either harvested eulachon or had received them from someone else. Table 2 lists the number of households that used eulachon in 1999, 2000, and 2001 and whether households gave fish away or received eulachon from others.

Table 2. Harvest and use of eulachon by Alaska Native households in Cordova.

	Year
	Used
	Harvested
	Gave
	Received

	2001
	44
	20
	22
	30

	2000
	55
	33
	23
	31

	1999
	53
	33
	30
	32


Table 3 lists the amount of eulachon harvested by household. One individual in all three years indicated a harvest greater than all other households combined and was not calculated in the average for that household group, but is listed separately. This individual gives most of their harvest to others, but it is unknown as to the number of households that receive these eulachon. The survey did not inquire as to the number of gallons of eulachon received by household, thus the average harvest provides an idea of normal household use.

Table 3. Gallons of eulachon harvested by household.

	
	
	Single Adult
	Two Adults
	Adults with Children

	2001
	Range
	1-30   (923)*
	1-20
	3 –24

	
	Average
	9
	8
	9

	2000
	Range
	1-10  (615)*
	2-30
	1-60

	
	Average
	4
	15
	12

	1999
	Range 
	1-15  (615)*
	2-30
	4-30

	
	Average
	4
	10
	9


*One individual’s catch not included in average

Table 4 lists the years of harvest, the location of harvest and number of harvesters on the three river systems identified from the survey utilized by Cordova households. The 2001 harvest was ongoing when the survey was taken and as a result not all locations of harvest are completely represented for that year.

Table 4.  Number of harvesters by location and by year. 

	Year
	1999
	2000
	2001

	Ibeck Creek
	15
	20
	19

	Alaganik Slough
	12
	12
	2

	Copper River
	7
	7
	0


The survey asked those households that did not harvest eulachon prior to 1999 to indicate why they did not do any harvesting. A variety of reasons were given, but could be lumped into four general categories: Don’t use or like; Receive from others; Do not have transportation or know where to go; and No Response. Table 5 lists the responses in these general categories.

Table 5. Reason for not harvesting eulachon.

	Don’t use or like
	Receive from others
	No transportation
	No response

	34
	5
	4
	2


Figure 1 shows the locations most often identified where subsistence eulachon fishing occurs. 

Figure 1. Subsistence eulachon harvest areas.
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When asked how members of the household determined when to go fishing, bird activity or word-of-mouth were the answers given in nearly every case. Only three households indicated they would go look for eulachon based on the time of the year and not from bird activity or information from others. 

When asked to describe how to harvest eulachon, 64 households listed dipnets as the type of gear used. One household also indicated using gillnets as well as a dipnet. The remaining households did not identify a gear type for harvesting eulachon.

The responses to the question that asked how members of the household learned about eulachon fishing are listed in Table 6. 

Table 6. How household members learned to harvest eulachon.

	Family members taught
	Friends taught
	Elders taught
	Watched others

	53
	13
	5
	6


The responses to the question that asked who usually goes eulachon fishing with members of the household are listed in Table 7. One response listed “elders,” but did not indicate if the elders were family members or not.

Table 7. Who fishes with members of the household.

	Family
	Family & Friends
	Friends
	No one
	Elders

	29
	11
	10
	7
	1


When asked if their harvest was affected by other harvesters 83 said “no,” 6 said “yes” and one said “maybe” without an explanation. Many of those that said no also indicated that they did not fish, which may have affected how they answered this question. When using only those households that have harvested eulachon, 46 said “no,” 6 said “yes” and one said “maybe.” Only three respondents added comments to their answer that indicated the effect occurred when others were present at the same site or that overharvest was occurring.

The next question inquired as to whether other people were fishing in the area the last time a household member went fishing. Only those that indicated they had fished eulachon were considered for these answers. Out of the 68 responses, 49 indicated that others were fishing in the area the last time they went eulachon fishing. 

Six households indicated that other types of smelt were present in their catch. These households identified every river system where harvest of eulachon occurred as having other types of smelt present.  A wide variety of methods were used by the households to separate eulachon from other types of smelt. Many households captured different smelt species in marine waters and described ways to tell them apart from eulachon. Table 8 lists the general methods used to separate eulachon from other smelt species by Cordova households. Some households used more than one method, but the first method listed was used for this table.

Table 8. Methods used to separate smelt species by household.

	Size & shape
	Skin texture
	Oil content
	Color
	Location
	Flesh texture
	Smell

	17
	7
	6
	5
	4
	2
	1


Table 9 lists the amount of eulachon in gallons that households normally harvest in one year. Some households no longer harvest eulachon, but listed an amount that was normally used when they did harvest. These amounts are included in the table.

Table 9. Typical annual harvest of eulachon by household in gallons.

	Gallons
	0.5 - 5
	5 – 10
	10 – 20
	More than 20

	Households
	37
	8
	5
	4


Households were asked if their recent harvest of eulachon in 1999 and 2000 was more, less or the same as previous years and if there was a reason for the change. The main reason given by those households that indicated harvesting less eulachon was that they did not go fishing. Table 10 lists the number of households that harvested eulachon in 1999 or 2000 and how that harvest compared with previous years.

Table 10. Household response to harvest in 1999 and 2000 compared to previous years.

	Year
	1999
	2000

	Less
	6
	9

	Same
	33
	25

	More
	0
	3

	No Response
	2
	4


Households were asked if the number of eulachon observed varies from year-to-year. Only households that indicated they harvested eulachon sometime in their life were considered. Table 11 lists whether households thought that eulachon numbers varied from year to year. 

Table 11. Household response when asked if eulachon numbers vary from year-to-year.  

	Yes
	No
	Do not know
	No response

	31
	14
	6
	2


When asked about the seasonal cycles of eulachon, the majority of respondents indicated late winter and spring months. One household indicated eulachon were available year round and another indicated that they were available in November.

Household members were asked what factors affected eulachon runs. The number of household responses to this question are listed in Table 12 and are lumped into five general categories.

Table 12. Factors affecting eulachon runs.

	Weather
	Water & ice conditions
	Over fishing
	Tides & ocean conditions
	Don’t know

	19
	24
	3
	2
	50


When asked what animals household members have seen feeding on eulachon five categories of predators were most often identified. Some households identified predators in more than one category and all answers are included in Table 13.

Table 13. Eulachon predators identified by household.

	Birds
	Seal & sea lions
	River otter, mink & martin
	Coyotes
	Bears
	Don’t know

	66
	8
	7
	5
	3
	26


Households were asked their thoughts about the commercial test fishery for eulachon and if this fishery affected their subsistence fishing. Table 14 separates the household responses according to those that use eulachon and those that do not. Households did not need to harvest eulachon to use them as some households received eulachon from other harvesters. The “Not sure” category includes many answers of “I don’t know” without any further explanation. These answers were interpreted to mean that they did not have an opinion rather than they did not know about the fishery. 

Table 14. Opinion of eulachon commercial test fishery by household.

	
	Use eulachon
	Do not use eulachon

	Support
	6
	2

	Against
	34
	0

	Not sure
	24
	21

	Did not know about it
	5
	1

	No answer
	4
	1


Another question asked if this commercial test fishery affected subsistence fishing by household members.  The responses to this question were again listed by households that used eulachon and those that did not. Table 15 lists the responses by household for this question.

Table 15. Households affected by the commercial test fishery.

	
	Use eulachon
	Do not use eulachon

	Affected by fishery
	9
	0

	Not affected by fishery
	52
	21

	Did not answer
	9
	4

	Don’t know
	3
	0


Table 16 provides information on the number of households that use eulachon as food, bait, oil, or for trade. Only household that use eulachon are included in this table. Multiple use households have each use included in the table.

Table 16.  Use of eulachon.

	Food
	Bait
	Oil
	Trade

	68
	11
	5
	2


Households were asked how they preserved and prepared eulachon for eating. Only those households that used eulachon for food answered this question. Many households preserved and prepared eulachon more than one way and all the methods listed by a household are included in Table 17. Some households only ate eulachon fresh and did not preserve them. Two households baked eulachon in foil using an open pit fire, while most others used an oven. Both methods are included under the heading of “baked.”

Table 17. Methods of preserving and preparing eulachon.

	Preserve
	Prepare

	Freeze
	Pickle
	Salted
	Smoke
	Don’t
	Fry
	Bake
	Steam

	51
	9
	7
	4
	6
	55
	22
	3


Respondents were asked if the household knew of other ways to prepare eulachon besides those methods that they normally used. Many of the same methods used by other households were identified and some of the households that did not use eulachon provided answers to this question. Preservation methods were also included in some responses. Table 18 lists the methods and the number of responses from households that knew of these methods.  Some households knew of more than one method and multiple answers are included in the table.

Table 18. Methods of preparation known, but not used by households.

	Pickle
	Smoke
	Fry
	Render oil
	Bake
	Dry
	Boil
	Steam

	19
	15
	10
	7
	7
	5
	3
	1


When asked who has given the household eulachon in the past, 37 responses indicated friends alone, 17 responses indicated family members, and nine responses indicated both friends and family members. Three follow-up questions were asked regarding this question. The first follow-up question asked when was the eulachon given to them. All of the households that responded indicated that it was in the spring months. Some households identified the most recent years it was given to them as well, but also indicated they could not remember all years. The second follow-up regarded how eulachon was prepared. The answers given indicated that some households thought the question asked how it was prepared when it was given to them and others thought it was asking how they prepared the eulachon after they received it. Some answers did not provide enough information to make a determination. Table 19 provides the responses from the households that answered this question.

Table 19. How was the eulachon received from others prepared.

	Fresh
	Fried
	Frozen
	Pickled
	Smoked
	Baked
	Salted

	38
	18
	5
	4
	2
	2
	1


The final follow-up question asked if the eulachon was eaten and liked. The answers to the question did not differentiate between eating and liking so the assumption was made that all respondents ate some of the eulachon they received and answered the question as to whether they liked it or not. Only responses from households that had indicated they were given eulachon were counted. Not all households answered this question. Sixty households indicated they ate and liked eulachon and five indicated they did not.

All households were asked if they recalled any celebrations or spiritual significance of eulachon. Three households indicated that eulachon were a celebration of spring or the end of winter. One household indicated a personal celebration by catching, cooking and eating eulachon at the location of harvest. Three households indicated that eulachon were eaten at native potlucks. It is not known from these responses if the word “potluck” was a reference to “Potlatch,” as a description of a potluck was not provided. One household said that eulachon was the oil of life. No other households answered this question.

All households were asked if they recalled any traditional names for eulachon. Eight households responded to the question and all eight used the term “candlefish” as the traditional name.

The final question on the survey asked for any other information that the household would like to add. Thirty-six households added comments, which touched on many different themes, the most common being a concern about the future of the subsistence fishery for eulachon.

Chenega Harvest Quantity and Use

A census of 13 households in Chenega was obtained in 2001. One individual conducted this census between February 7 and Feb. 23 of 2001.  The Chenega census included 2 households of single adults, 1 household of a single parent with children, 4 households with only two adults and 6 households with two adults and children. Five households had at least one member use eulachon in 2000. All, but one household, indicated that at least one member of their household had used eulachon sometime during their life.

Not all of the households that used eulachon actually harvested fish. These households would receive eulachon from others who either harvested eulachon or had received them from someone else. Table 20 lists the number of households that used eulachon in 1999, 2000, and 2001 and whether households gave fish away or received eulachon from others.

Table 20. Harvest and use of eulachon by Chenega households.

	Year
	Used
	Harvested
	Gave
	Received

	2001
	1
	0
	0
	1

	2000
	5
	2
	4
	4

	1999
	6
	1
	3
	5


Only one household harvested eulachon in 1999 and two households harvested eulachon in 2000. Both households were adults with children.  The 1999 harvest was five gallons and the 2000 harvest was seven gallons of eulachon. None of the harvest by these households came from rivers on the Copper River Delta. The survey did not inquire as to the number of gallons of eulachon received by household. 

Seven households indicated that they had harvested eulachon prior to 1999. Four of those households that did harvest eulachon previously indicated that some of their harvest came from the Cordova area. 

The survey asked those households that did not harvest eulachon prior to 1999 to indicate why they did not harvest. Three reasons were given: Receive from others; Do not have transportation; and Not available in the area. Table 5 lists the responses in these general categories.

Table 21. Reason for not harvesting eulachon.

	Not available
	Receive from others
	No transportation

	4
	1
	1


When asked where household members have gone to harvest eulachon in their lifetime, many locations were identified. Some harvesters listed several locations, which are included in Table 22.

Table 22. Location of harvest

	Anchorage
	Cordova
	Ibeck Creek.
	Alaganik River
	20 mile River
	Kenai River
	Out of State

	1
	2
	1
	2
	1
	1
	2


When asked how members of the household determined when to go fishing, word-of-mouth and ice out in the spring were the answers given. One household indicated they looked for certain animals present to know when to go. 

When asked to describe how to harvest eulachon, seven households listed dipnets as the type of gear used to harvest eulachon. One household also indicated using gillnets as well as a dipnet. One household identified a float net as a gear type.

The responses to the question that asked how members of the household learned about eulachon fishing are listed in Table 23. 

Table 23. How household members learned to harvest eulachon.

	Family members taught
	Past experience
	Elders taught
	Watched others

	3
	3
	1
	1


All the households that responded to the question that asked who usually goes eulachon fishing with members of the household answered with other members of the family. No others were indicated. 

When asked if their harvest was affected by other harvesters four said “no,” and four said “yes.” One household that said yes indicated that they did not fish. One respondent that had harvested eulachon added comments to their answer that indicated the effect occurred when commercial fishers and baiters were present. 

Respondents were asked whether other people were fishing in the area the last time a household member went fishing. Only those that indicated they had fished eulachon were considered for these answers. Of the seven responses, all indicated that others were present when they were fishing. 

Two households indicated that other types of smelt were present in their catch. One household identified the other type of smelt as herring and the other household indicated a needle-nosed fish was in the catch. These fish were separated from eulachon by their scales (herring) or by their needle-nose. These other fish indicate that the harvest occurred in marine waters. 

Table 24 lists the amount of eulachon in gallons that households normally harvest in one year. Some households no longer harvest eulachon, but listed an amount that was typical when they did harvest. These amounts are included in the table. Some households that previously indicated that they did not harvest eulachon listed an amount of harvest. These harvest amounts were not included in the table as they could have been received as a gift from other harvesters.

Table 24. Typical annual harvest of eulachon by household in gallons.

	Gallons
	0.5 - 5
	5 – 10
	10 – 20
	More than 20

	Households
	4
	2
	1
	0


Households were asked if their recent harvest of eulachon in 1999 and 2000 was more, less or the same as previous years and if there was a reason why a change occurred. Only three households responded to this question. One household said their harvest was less both years because they moved to Chenega and eulachon were not available at that location. The other two households said the harvest was the same. 

Households were asked if the number of eulachon they see varies from year to year. Only households that had indicated that they harvested eulachon sometime in their life were tallied. Table 25 lists whether households thought that eulachon numbers varied from year to year.

Table 25. Household response when asked if eulachon numbers vary from year to year.  

	Yes
	No
	Don’t know

	3
	2
	2


When asked about the seasonal cycles of eulachon nearly every household that responded indicated the late winter and spring months. All households were included in this question. One household indicated eulachon were available in the spring and the fall and one household indicated yearly, which could be interpreted to mean each spring. 

Household members were asked what factors affected eulachon runs. The number of household responses to this question are listed in Table 26 and are classified into six general categories. All households are included.  Some households indicated more than one reason, all of which are included in the table.

Table 26. Factors affecting eulachon runs.

	Length of day
	Water & ice conditions
	Commercial fishing
	Predators
	Pollution
	Don’t know

	2
	4
	1
	1
	1
	5


When asked what animals household members have seen feeding on eulachon, five categories of predators were most often identified. Some households identified predators in more than one category.  All answers are included in Table 27.

Table 27. Eulachon predators identified by household.

	Birds
	Seals & sea lions
	Whales
	Otter
	Salmon
	Don’t know

	7
	3
	2
	1
	1
	5


Households were asked their thoughts about the commercial test fishery for eulachon and if the fishery affected their subsistence fishing. Table 14 separates the household responses according to those that use eulachon and those that do not. Households did not need to harvest eulachon to use them as some households received eulachon from other harvesters. The “Not sure” category includes many answers of “I don’t know” without any further explanation. These answers were interpreted to mean that they did not have an opinion rather than they did not know about the fishery. 

Table 28. Opinion of eulachon commercial test fishery by household.

	
	Use eulachon
	Do not use eulachon

	Support
	1
	0

	Against
	0
	0

	Not sure
	4
	1

	Did not know about it
	7
	0

	No answer
	0
	0


Another question asked if this commercial test fishery affected the subsistence fishing by household members.  The responses to this question were again listed by households that used eulachon and those that did not. Table 29 lists the responses by household for this question.

Table 29. Households affected by the commercial test fishery.

	
	Use eulachon
	Do not use eulachon

	Affected by fishery
	0
	0

	Not affected by fishery
	6
	0

	Don’t know
	2
	1

	No answer
	4
	0


Table 30 provides information on the number of households that use eulachon as food, bait, oil, or for trade. Only household that use eulachon are included in this table. Multiple use households have each use included in the table.

Table 30. Use of eulachon.

	Food
	Bait
	Oil
	Trade

	11
	3
	0
	3


Households were asked how they preserved and prepared eulachon for eating. Only those households that used eulachon for food answered this question. Many households preserved and prepared eulachon more than one way and all the methods listed by a household are included in Table 31. Some households only ate eulachon fresh and did not preserve them. 

Table 31. Methods of preserving and preparing eulachon.

	Preserve
	Prepare

	Freeze
	Pickle
	Salted
	Dried
	Don’t
	Fry
	Bake
	Boil

	4
	1
	1
	1
	2
	9
	1
	1


The next question asked if the household knew of other ways to prepare eulachon besides those methods that they normally used. Many of the same methods used by other households were identified and some of the households that did not use eulachon provided answers to this question. Preservation methods were also included in some responses. Table 32 lists the methods and the number of responses from households that knew of these methods.  Some households knew of more than one method and multiple answers are included in the table.

Table 32. Methods of preparation known, but not used by households.

	Salt
	Smoke
	Dry
	Can
	Fry

	2
	3
	2
	2
	1


When asked who has given the household eulachon in the past, five responses indicated that friends alone, five responses indicated family members, and two responses indicated elders gave them eulachon. Three follow-up questions were asked regarding this question. The first follow-up question asked when eulachon was given to the respondent. Almost all households that responded interpreted this question to mean what was the location where the fish originated. Eight households reported receiving eulachon from Cordova, two from the 20-mile River, one from Seward and one from Kenai. One household identified the early 1980s without a location.

The second follow-up asked how eulachon was prepared. The answers given indicated that some households thought the question asked how it was prepared when it was given to them and others thought it was asking how they prepared the eulachon after they received it. Four households indicated it was frozen, seven indicated it was fried, one indicated it was canned and one said it was fresh.

The final follow-up question asked if the eulachon was eaten and if the household liked it. The answers to the question did not differentiate between eating and liking so the assumption was made that all respondents ate some of the eulachon they received and answered the question as to whether they liked it or not. Only responses from households that had indicated they were given eulachon in the first of this series of questions were counted.  All 12 households indicated they ate and liked eulachon. 

All households were asked if they recalled any celebrations or spiritual significance of eulachon. One household indicated that eulachon were a subsistence food harvest and one household indicated that eulachon were used at potlucks. No other households recalled any celebrations or spiritual significance of eulachon. 

All households were asked if they recalled any traditional names for eulachon. Two households responded and both used the term “candlefish” as the traditional name. One household also referred to eulachon as “smelt.”

The final question on the survey asked for any other information that the household would like to add. Five households added comments. Three were concerned about the future of the subsistence fishery for eulachon, one mentioned that eulachon arrive in the spring and one suggested that people only take what they need and do not waste them.

Tatitlek Harvest Quantity and Use

A census of 17 households in Tatitlek was obtained in 2001. The same individual that conducted the census in Chenega also conducted this census. The census was done between March 2 and March 6, 2001.  The Tatitlek census included 3 households of single adults, 5 households of a single parent with children, 5 households with only two adults and 4 households with two adults and children. Nine households had at least one member use eulachon in 2000. All, but two households, indicated that at least one member of their household had used eulachon sometime during their life.

Not all of the households that used eulachon actually harvested fish. These households would receive eulachon from others who either harvested eulachon or had received them from someone else. Table 33 lists the number of households that used eulachon in 1999, 2000, and 2001 and whether households gave fish away or received eulachon from others.

Table 33. Harvest and use of eulachon by Tatitlek households.

	Year
	Used
	Harvested
	Gave
	Received

	2001
	11
	2
	5
	11

	2000
	8
	1
	3
	7

	1999
	6
	1
	3
	5


Only three households indicated that they harvested eulachon in the last three years. Two of the harvesters identified Ibeck Creek as the location of harvest. The other harvester did not identify a location. Two of the households were made up of two adults and the third household was a single adult. Only one household harvested eulachon in 1999 and 2000, and two households harvested eulachon in 2001.  The single household harvested one gallon in 1999, and five gallons in 2000. The average was 12 gallons in 2001. The survey did not inquire as to the number of gallons of eulachon received by household. 

Two households indicated that they had harvested eulachon prior to 1999. Both of those households indicated that some of their harvest came from the Cordova area. 

The survey asked those households that did not harvest eulachon prior to 1999 to indicate why they did not harvest. One household did not know how to catch eulachon. One household did not eat eulachon.  Four households indicated that eulachon were not available in the area. 

When asked where household members have gone to harvest eulachon in their lifetime, two locations were identified. Two households harvested at Ibeck Creek and one household had harvested at mile 26. The harvest at mile 26 most likely was a reference to the Copper River.

When asked how members of the household determined when to go fishing, word-of-mouth, spring months, animals feeding on eulachon, and seeing eulachon in the river were the answers given. 

When asked to describe how to harvest eulachon, four households listed dipnets as the type of gear used to harvest eulachon. No other gear type was listed.

The responses to the question that asked how members of the household learned about eulachon fishing are listed in Table 34. 

Table 34. How household members learned to harvest eulachon.

	Family members taught
	Self taught
	Friends taught

	3
	3
	1


When asked who usually goes eulachon fishing with household members, four households indicated other members of the family go with them when they harvest eulachon. One household indicated that friends went with them. 

When asked if their harvest was affected by other harvesters, seven households said “no,” and three said “yes.” Two households responding “yes” indicated that they did not fish. Five households responding “no” indicated that they did not fish. 

The next question inquired as to whether other people were fishing in the area the last time a household member went fishing. Only those that indicated they had fished eulachon were considered for these answers. Out of the three responses, everyone indicated that others were present when they were fishing. 

One household indicated that other types of smelt were present in their catch. This household identified the other type of smelt as silver smelt in the boat harbor. This comment indicates that some harvest occurred in marine waters. 

Table 35 lists the amount of eulachon in gallons that households normally harvest in one year. Some households no longer harvest eulachon, but listed an amount that was typical when they did harvest. These amounts are included in the table. Some households that previously indicated that they did not harvest eulachon listed an amount of harvest. These harvest amounts were not included in Table 35, as they could have been received from other harvesters.

Table 35. Typical annual harvest of eulachon by household in gallons.

	Gallons
	0.5 - 5
	5 – 10
	10 – 20
	More than 20

	Households
	3
	0
	1
	0


Households were asked if their recent harvest of eulachon in 1999 and 2000 was more, less, or the same as previous years and if there was a reason why a change occurred. Only two households that harvested eulachon in those years responded to this question. One household said their harvest was less in 1999 and more in 2000. The other household said the harvest was the same for both years. 

Households were asked if the number of eulachon seen varies from year-to-year. Only households that had indicated that they harvested eulachon sometime in their life were considered. Three households that had harvested eulachon responded to this question. Two households indicated that the population varies and one thought that it stayed the same from year-to-year. 

When asked about the seasonal cycles of eulachon, every household that responded indicated the late winter or spring months. All households were included in this question. 

Household members were asked what factors affected eulachon runs. The number of household responses to this question are listed in Table 36 and are combined into six general categories. All households are included.  Some households indicated more than one reason, all of which are included in the table.

Table 36. Factors affecting eulachon runs.

	Water & ice conditions
	Human harvest
	Predators
	Pollution
	Don’t know

	3
	3
	1
	1
	6


When asked what animals household members have seen feeding on eulachon, two categories of predators were identified. Some households identified predators in more than one category. Four responses identified birds and one response identified seals and sea lions. 

Households were asked their thoughts about the commercial test fishery for eulachon and if this fishery has affected their subsistence fishing. Table 37 separates the household responses according to those that use eulachon and those that do not. It was not necessary for the responder to have indicated a direct harvest because some households received eulachon from other harvesters. The “Not sure” category includes many answers of “I don’t know” without any further explanation. These answers were interpreted to mean that they did not have an opinion rather than they did not know about the fishery. One response wanted to see each community have a permit, but it was unclear if the household supported a community commercial fishery or something else. This response is not included in Table 37. 

Table 37. Opinion of eulachon commercial test fishery by household.

	
	Use eulachon
	Do not use eulachon

	Support
	0
	0

	Against
	3
	0

	Not sure
	3
	0

	Did not know about it
	6
	0

	No answer
	3
	1


Another question asked if this commercial test fishery affected subsistence fishing by household members.  The responses to this question were again listed by households that used eulachon and those that did not. Table 38 lists the responses by household for this question.

Table 38. Households affected by the commercial test fishery.

	
	Use eulachon
	Do not use eulachon

	Affected by fishery
	0
	0

	Not affected by fishery
	5
	0

	Don’t know
	1
	0

	No answer
	10
	1


Table 39 provides information on the number of households that use eulachon as food, bait, oil, or for trade. Only households that use eulachon are included in this table. Multiple use households have each use included in the table. Some households did not provide a response.

Table 39. Uses of eulachon.

	Food
	Bait
	Oil
	Trade

	13
	1
	0
	0


Households were asked how they preserved and prepared eulachon for eating. Many households preserved and prepared eulachon more than one way and all the methods listed by a household are included in Table 40. Some households only ate eulachon fresh and did not preserve them. 

Table 40. Methods of preserving and preparing eulachon.

	Preserve
	Prepare

	Freeze
	Don’t
	Fry
	Bake
	Boil

	4
	1
	11
	1
	1


Respondents were asked if the household knew of other ways to prepare eulachon besides those methods that they normally used. Many of the same methods used by other households were identified and some of the households that did not use eulachon provided answers to this question. Preservation methods were also included in some responses. Table 41 lists the methods and the number of responses from households that knew of these methods.  Some households knew of more than one method and multiple answers are included in the table.

Table 41. Methods of preparation known, but not used by household.

	Bake
	Smoke
	Dry
	Freeze
	Pickle
	Salt
	Boil
	Fry

	2
	2
	2
	1
	1
	1
	1
	1


When asked who had given the household eulachon in the past, 7 responses indicated friends alone, 4 responses indicated family members, and 3 responses indicated both friends and family. Three follow-up questions were asked regarding this question. The first follow-up question asked when eulachon was given to them. All of the households that responded interpreted this question to mean where was the eulachon from. Eleven households received eulachon from Cordova, one household received eulachon from Southeast Alaska and two households did not know the source of the eulachon.

The second follow-up asked about preparation techniques. The answers given indicated that some households thought the question asked how it was prepared when it was given to them and others thought it asked how they prepared the eulachon after they received it. Three households indicated it was frozen, six indicated it was fried, and five said it was fresh.

The final follow-up question asked if the eulachon was eaten and if the household liked it. The answers to the question did not differentiate between eating and liking so the assumption was made that all respondents ate some of the eulachon they received and answered the question as to whether they liked it or not. Only responses from households that had indicated they were given eulachon in the first of this series of questions were counted. Eleven households indicated they ate and liked eulachon and two households indicated that they did not. 

All households were asked if they recalled any celebrations or spiritual significance of eulachon. Only two households answered this question and neither could recall any celebrations or spiritual significance of eulachon. 

All households were asked if they recalled any traditional names for eulachon. One household responded with the term “candlefish” as the traditional name. 

The final question on the survey asked for any other information that the household would like to add. One household wanted to get more eulachon from Cordova, and the other household commented that they just did not like eulachon.

Key Respondent Interviews

In key respondent interviews, several elders in Cordova remembered using eulachon as a food source as children and their parents teaching them methods of preparation. Typically eulachon were prepared fresh by frying or they were dried and consumed later with seal oil. None of the key respondents remembered their parents extracting oil from eulachon, as seal oil was the more common edible oil produced in the Cordova area. Most of the respondents remember harvesting eulachon from Ibeck Creek or Alaganik Slough usually in March, but in some years as early as January. Most of the key respondents remembered looking for concentrations of eagles and seagulls as an indicator of eulachon presence. The Copper River Railroad, which was completed in 1911, was mentioned as providing additional access to more distant river systems and eulachon resources. Respondents said that eulachon were occasionally harvested from the Alaganik and Copper Rivers and transported on the copper ore trains to Cordova. Some eulachon harvest also occurred in the marine waters off the mouth of the Copper River incidental to the commercial salmon fishery, which had its beginnings in the 1880s. 

DISCUSSION

Eulachon smelt are commonly available from January through June in rivers and tributary streams on the Copper River Delta. The majority of the eulachon subsistence harvest on the Copper River Delta is by residents of Cordova during these months. This pattern of harvest has been repeated during these seasons as long as many Tribal elders can remember. Until recently, the subsistence harvest amount has been estimated to be between 1 and 2 tons of fish per year. In 1997, the harvest amount jumped to over 4 tons (Brown et.al. 2000). That year was a very large return year of eulachon in Alaganik Slough and the Copper River.  More recent information is not available, so it is unknown if there is an increasing trend in the harvest, or if 1997 was an anomaly. In either case, 1997 does provide some insight into the amount of eulachon utilized when fish are available and accessible. Harvests in the villages of Chenega and Tatitlek are relatively small, as residents must travel to either Cordova or Cook Inlet to find eulachon. Residents of those villages depend to a great extent on friends or family who live in areas where eulachon are available to harvest and share some of their catch.

An expansion of this information would not provide a comparison with surveys for Cordova found in the Community Profile Database as those surveys used a random sample of all Cordova households in collecting data. The data from this Cordova survey could be utilized to estimate the usage of Native Village of Eyak households as a subset of the total population. This survey could be compared to a similar survey of native households in 1998 to begin building a database of native household usage of eulachon.

Eulachon Harvest and Use

The surveys indicated almost 83 percent of the respondents have used eulachon at sometime during their life. Approximately 54 percent of the Cordova households surveyed had harvested eulachon at some time during their life. In most cases, those households in Cordova that do not use eulachon do not like it for food and therefore make no attempt to harvest or obtain any. In Chenega and Tatitlek, eulachon are not used or harvested by some households simply because it is not available, although it is well liked by nearly every household that has eaten it. Only two households in this survey that harvested eulachon did not use some or all of the fish harvested for food. 

The average harvest of eulachon by Cordova residents in the last three years ranges from four to 15 gallons. Single person households in general had a smaller average harvest than multiple member households. One single member household harvested nearly one ton of eulachon in each of the years surveyed. In the comments provided by this harvester, most of the eulachon were shared with other households. No information was provided as to how many households were given eulachon or whether the households were in Cordova, Chenega, Tatitlek or elsewhere. Using the average harvest per single household as a measure, this one harvester could have shared eulachon with 100 to 150 other households. Sharing is a large part of eulachon harvest with 75 percent of the harvesters giving some of their harvest to others and 20 percent of those receiving eulachon giving eulachon to others.

Most households indicated members of their family taught them how to harvest eulachon and now harvest eulachon with their family. Every household indicated using a dipnet as one means to harvest eulachon. This is an important factor in the subsistence harvest of eulachon as it represents a direct transfer of knowledge to family members and a long-term consistent pattern of use. Nearly all of the households that have harvested eulachon have done so as a family. The availability of eulachon along the Copper River Highway may enhance the ability to have family members, including small children, be active in the harvest of these fish. A vehicle provides temporary shelter from the weather in the early spring when these fish are available for harvest. Eulachon are often taken immediately upstream or downstream of the road taking just a few minutes to return to the vehicle for food or warmth.

Some households used eulachon for bait. In Chenega and Tatitlek, less than 20 percent of the households used these fish for bait while in Cordova it is just over 30 percent.  The most likely reason for the higher number of households that use eulachon for bait in Cordova is access to the resource and the ability to harvest some surplus beyond that desired for food. Most of the residents of the other communities generally did not receive large quantities of eulachon and as such utilized most of the fish as food. 

Very few households indicated they used eulachon for rendering oil or for trade. The interviews conducted with key respondents some of whom are Alaska Native elders in the community indicated that seal oil was the main edible oil used in the Cordova area because of the abundance of seals near the mouth of the Copper River and eulachon oil was not generally used. Some households in the survey did render eulachon for the oil, which was then stored and eaten later with other foods. The handling and preserving of these fish has been well documented among Northwest Coast Indian tribes that had access to eulachon resources. Even though no literature exists on eulachon oil production for this specific area, the fact that eulachon are available and some Tribal members render oil today suggests that it was a practice in past generations. In more recent times, the availability of other edible oils from stores has replaced the use of eulachon oil (Kuhnlein et al. 1982). This could explain why few households in this survey render the oil from these fish. Those that lived in the two villages that do not have access to the resource did not recall rendering any eulachon for their oil. 

Very few households indicated that they used eulachon for trade. The local economies have been on a cash basis for several generations and it appears that giving and receiving eulachon has replaced trade as an important aspect of Tribal culture.

A few respondents indicated that the arrival of eulachon was a celebration of spring and the fish were enjoyed in potlucks. The word “potluck” was used in the answer on the survey form, but it is not known if the respondent was referring to a “potlatch,” which carries a spiritual and cultural connotation. A description of a potluck was not supplied in the answer, but certainly implies that several people were gathered together to share prepared food. These celebrations and potlucks indicate that eulachon still provide a cultural and spiritual significance to Tribal members, even though only a small number of households continue the practice. 

Location and Time of Harvest

Ibeck Creek

The months when harvest occurs varies between river systems. Ibeck Creek has an early run that varies in strength, but in most years people are able to get some eulachon from that river system in February or March. Ibeck Creek is located just over seven miles of paved, maintained highway from Cordova and is crossed by people traveling to and from the state airport, which offers daily jet service to Anchorage and Seattle. The presence of eulachon in this river system would be readily noticed. Proximity to Cordova and the word-of-mouth spread of information on the presence of eulachon are probably the reasons as indicated from the results that most harvesters use this river system to catch eulachon. Key respondents also indicated that Ibeck Creek was the main source of eulachon when they were children since the current road system did not exist and it was the closest location where fish could be harvested. They also indicated that the eulachon runs were highly variable each year with abundant supplies in some years and very few in other years. This observed variable run size correlates with information presented by Betts (1994) and Hinrichsen (1998).

Alaganik Slough

Alaganik Slough is located about 22 miles from Cordova, approximately 10 miles past the state airport. Once past the airport, the road becomes gravel and is minimally maintained in the winter months, but people are able to drive to the river most of the time. The results of this survey indicate the majority of the harvest on this system occurs in March. Fewer people utilized Alaganik Slough than Ibeck Creek, probably because it is farther from Cordova with fewer people aware of eulachon presence in the river and the word-of-mouth spread of information may not be timely enough for large numbers of people to harvest this resource.

Copper River 

Access to the Copper River is 27 miles from Cordova and the last two miles of road can become blocked by drifting snow during the winter. Almost 80% of the eulachon harvest was reported to have occurred in March and April in recent years with most of it in March. Deep snow and extremely cold temperatures are often encountered at this site in early spring because of the strong winds blowing down the river from interior Alaska. The river is frozen over in the winter with break-up starting in May. Eulachon fishing in the Copper River in March and April would require more effort and planning than fishing in other locations. Variability in weather conditions and run timing would greatly affect the harvest on the Copper River. This may be one reason that fewer harvesters use the Copper River than the Alaganik Slough system. Seven households in this survey indicated harvesting eulachon from the Copper River in 1999 and 2000.

The commercial eulachon test fishery on the Copper River generally occurs in the last two weeks of May and the first week of June, which, according to this survey, is after 80 percent of the subsistence harvest has occurred. The distance from Cordova and the earlier subsistence harvest could explain why only nine households out of 101 households that used eulachon indicated that the commercial test fishery affected their subsistence fishing. The variability and size of the eulachon run in the Copper River is unknown.  Population size and biomass research was mentioned by several households as critical information needed before conducting any commercial fishery on eulachon.  

Eulachon harvest by NVE Tribal members with a dipnet from these three river systems indicate a consistent harvest near the community in which they live. Most of the households in the survey indicated that they harvested eulachon from Ibeck Creek and Alaganik Slough. These locations are close to Cordova, especially Ibeck Creek, and provide for a pattern of use that appears efficient and economical in terms of effort and cost.  

Fishery Assessment

The advent of the commercial test fishery for eulachon on the Copper River has concerned some subsistence users on the impacts to the resource. Many of those that offered an opinion on the commercial test fishery were concerned about the future of the eulachon subsistence fishery if the commercial test fishery continues. The households in Cordova that used eulachon, and especially those that harvested eulachon, were aware of the commercial test fishery and most did not want to see the commercial test fishery continue. 

Very few of the households in Chenega and Tatitlek were aware of the commercial test fishery and most households did not offer an opinion. Residents of these communities must travel by boat or airplane to Cordova to access eulachon on the Copper River.  None of the households in these two communities indicated a harvest of eulachon from the Copper River nor did they observe the harvest, so it is not surprising that they were not aware of the fishery. A similar response came from the households in Cordova that did not use eulachon: Most were not aware of the fishery and as a result few offered an opinion about it. 

The apparent lack of communication between subsistence users, ADF&G, and the commercial harvester figures heavily into the concerns that surround the commercial test fishery. Limited biomass information is available for one recruitment year (1997), which suggested a harvest of several hundred tons as sustainable for that year class. The eulachon return in 1997 was very large in both the Alaganik Slough and Copper River systems. Biomass information on other return years is lacking, however. According to ADF&G, the commercial fishery was changed to a commercial test fishery in 1999 to limit the number of commercial harvesters to one permit and avoid the potential for overharvest, as multiple applicants for commercial permits had been received. A commercial test fishery generally only allows one user to harvest a limited number of fish to pay for research purposes, cover expenses, and make some profit. The information collected from the test fishery will provide a range of biomass estimates for multiple year classes of eulachon by ADF&G. Estimates will only be available for 2000 and 2001 since a test fishery did not occur in 1999 and samples were not collected.

When the commercial eulachon fishery started on the Copper River in 1996, a government-to-government relationship was not in effect between the State of Alaska and Alaska Native tribes. As such, contact was not made with the Native Village of Eyak when establishing guidelines for the commercial eulachon harvest. In retrospect, such contact may have provided for better communication and understanding and alleviated many of the concerns currently being expressed. In 2001, the Millenium Agreement defined a government-to-government relationship between the State of Alaska and Alaska Native tribes. NVE is a signatory to the Millenium Agreement and communicates with state agencies under this agreement.

Surveys also indicated a possible misunderstanding of the commercial harvester’s employees by local subsistence users. Six households added comments that suggested the local population of Filipino descent was overharvesting eulachon. The commercial harvester employed from four to six workers of Filipino descent to harvest and deliver eulachon to a Cordova processor. These workers appear to have been mistaken by some as private individuals that were harvesting far more than they needed. Alaska’s subsistence laws allow the harvest of eulachon by all Alaskan residents and many state residents utilize the eulachon resource for subsistence purposes. Better subsistence guidelines, recording methods and communication between all users are essential to avoid such misconceptions.

Key Word Referencing:
Candlefish, eulachon, hooligan, oilfish, smelt, Thaleichthys pacificus, forage fish, subsistence fishery, Chugach National Forest, Copper River Delta, Native Village of Eyak, Traditional Ecological Knowledge
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Appendix A. Eulachon survey form

	Demographics
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	Community
	 
	 
	 
	 
	

	
	Household ID
	 
	 
	 
	 
	

	
	Interviewer initials
	 
	 
	 
	 
	

	
	Date
	
	 
	 
	 
	 
	

	
	 
	 
	 
	 
	 
	 
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	1.  Did members of your household use eulachon in 2000? 
	yes____  no ___

	
	2.  Have members of your household ever used eulachon?
	yes____  no ___

	
	3.  Household information, who were the members of household in 2000?

	
	
	
	
	
	
	
	

	
	
	Person
	M/F
	Age
	Ethnicity
	Fish in 2000?
	

	
	
	ID#
	 
	 
	 
	Y/N
	

	
	
	1
	 
	 
	 
	 
	

	
	
	2
	 
	 
	 
	 
	

	
	
	3
	 
	 
	 
	 
	

	
	
	4
	 
	 
	 
	 
	

	
	
	5
	 
	 
	 
	 
	

	
	
	6
	 
	 
	 
	 
	

	
	
	7
	 
	 
	 
	 
	


	
	Subsistence Harvest and Use of Eulachon Survey
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	1
	2
	3
	4
	5
	
	
	
	
	
	
	6
	
	
	
	
	7
	8

	
	 
	 
	Tried to
	 
	Amount
	 Months Attempted
	
	
	
	
	
	 
	 Where did you fish? 
	
	 
	 
	
	 
	Gave

	
	Years
	Used
	Harvest
	Method 
	harvested
	 Amount (gal.)
	 
	 
	 
	 
	 
	 
	How much taken? (gal.)
	Alaganik 
	Alaganik 
	Copper 
	Other
	Received?
	Away?

	
	 
	y/n
	y/n
	 
	 gal.
	Jan 
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Ibeck Creek
	boat launch
	bridge
	River
	 
	y/n
	y/n

	a
	2001
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	b
	2000
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	c
	1999
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	d=dipnet
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	o=other (describe in questions)
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Used as bait?
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	
	


	Questionnaire
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	1
	Have members of household harvested prior to 1999? If yes, when?
	 
	 
	 
	 
	 
	 

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	Why not?
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	2
	Where have HH members gone over their lifetime? (use map)
	 
	 
	 
	 
	 
	 
	 

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	 
	 
	 
	 
	 
	 
	 

	
	3
	How do you determine when to go eulachon fishing?
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	4
	Describe how you harvest eulachon…
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	5
	How did you learn about eulachon fishing?
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	6
	Who usually goes hooligan fishing with you?
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	7
	Do you think your harvest is affected by other harvesters?
	 
	 
	 
	 
	 
	 
	 

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	8
	Were there other people fishing in the area the last time you went hooligan fishing?
	 
	 
	 
	 
	 

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	9
	In your catch have you ever noticed other types of smelt? Where?
	 
	 
	 
	 
	 
	 

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	How do you tell them apart?
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	10
	How much eulachon do you normally harvest in a year (gal.)?
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	11
	Was your harvest in 2000 less___ same___ more___ than in previous years? Why? 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	12
	Was your harvest in 1999 less___ same___ more___ than in previous years? Why? 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	14
	Do the number of you see eulachon vary from year to year?
	 
	 
	 
	 
	 
	 
	 

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	15
	What are the general seasonal cycles in eulachon returns?
	 
	 
	 
	 
	 
	 
	 

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	16
	What factors do you think affect eulachon runs?
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	17
	What animals have you seen feeding on eulachon?
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	18
	What do you think about the local test/commercial fishery for eulachon?
	 
	 
	 
	 
	 
	 

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	Has this affected your subsistence fishing?
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	19
	Do you use eulachon as food____, as bait ____, as oil______, and/or for trade____? 
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	20
	Describe how you preserve and prepare eulachon for eating …
	 
	 
	 
	 
	 
	 
	 

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	21
	Do you know of other ways to prepare it?
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	22
	Who has given you eulachon in the past? 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	When was it from?
	
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	how was it prepared?
	
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	did you eat / like it?
	
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	23
	Do you recall any celebrations or spiritual significance of eulachon? Please describe.
	 
	 
	 
	 
	 

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	24
	Do you recall any traditional names for eulachon? Please describe.
	 
	 
	 
	 
	 
	 

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	25
	Do you have any other information or recollection about eulachon fishing that you would like to add? 
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