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EXECUTIVE SUMMARY 
 
 
Moulton, L.L, B.T. Seavey and J. Pausanna.  Harvest rates for the 2005 Colville River fall fishery. 
 
 

Objectives of the 2005 survey were to 1) continue to obtain catch rate estimates for the fall fishery in 

the Nigliq Channel of the Colville River, which targets qaaqtaq (Arctic cisco), 2) evaluate the 

harvest predictions made prior to the fishing season, and 3) provide an outlook for the 2006 season.  

The emphasis in 2005 changed from generating an estimate of total catch to obtaining a catch rate 

estimate that can be used to track trends in abundance. 

 

Recent oil field development has raised concerns that contamination from petroleum hydrocarbons 

may enter the local food supply.  To address these concerns, Arctic cisco liver, muscle and whole 

fish caught in the 2005 fishery were checked for polyaromatic hydrocarbons (PAH) in fish tissues.  

PAH levels were non-detectable in all samples. 

 

In 2005, log books were issued to 10 fisherman who had regularly participated in the fishery during 

the preceding 10 years.  The 2005 fishery was characterized by moderately high catch rates of 

qaaqtaq (Arctic cisco) through the season, ending up with the seventh highest catch rate recorded in 

the 20 years of monitoring.   

 

The catch rate of qaaktaq (Arctic cisco) in 2006 is likely to substantially decease from that seen in 

2005, and fishermen may not meet expectations.  Fish caught in 2006 should be larger than those in 

2005 because of growth in the 1999 year class that will comprise the bulk of the catch as 7-year olds. 

 Catch rates will likely continue at low levels through 2007 and 2008 as the remnants of the 1999 

year class leave the region .  This prediction is based on the absence of recruitment into the region 

from 2000 to 2004 as measured by fyke net monitoring in Prudhoe Bay.  The 2005 harvest was 

supported by the 1999 year class and remaining members of the 1998 year class.  Catches in fyke 

nets from summer studies in Prudhoe Bay indicate there are few young fish in the region that will be 

of harvestable size prior to 2009/2010.   

. 
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HARVEST RATES FOR THE 2005 COLVILLE RIVER FALL FISHERY 

Lawrence L. Moulton 

Brent T. Seavey 

and 

Jerry Pausanna 

 

INTRODUCTION 

 

For nearly 30 years, there have been concerns that causeways built in the coastal region of the 

Alaskan Beaufort Sea to support coastal developments were causing changes in the summer feeding 

habitat of anadromous fishes in the region (Furniss 1975; USACE 1980, 1984).  A variety of studies 

have been conducted in the coastal region since the mid-1970's to gain basic biological, distribution 

and habitat utilization information needed to address these concerns (Furniss 1975; Bendock 1979; 

Craig and Haldorson 1981; Griffiths and Gallaway 1982; Critchlow 1983; Griffiths et al. 1983; 

Woodward-Clyde Consultants 1983; Moulton and Fawcett 1984; Envirosphere 1987, LGL 1990, 

1992, 1993, 1995; Fechhelm et al. 2005). 

 

The anadromous fishes that are the subject of these studies provide an important food resource for 

the Inupiat communities of the Alaskan Arctic Coastal Plain and have been fished for many 

generations.  The qaaqtaq (Arctic cisco, Coregonus autumnalis), in particular, is a highly prized food 

resource.  This species is harvested near Kaktovik in late summer and in the Colville River delta 

after ice forms during fall.  In addition to subsistence harvests, there is a commercial fishery that has 

operated in the Colville River delta since the early 1950's.  Prior to 1985, there was little information 

on the subsistence harvests of anadromous fishes, although detailed information existed on the 

commercial fishery (Craig and Haldorson 1981; Gallaway et al. 1983; Moulton et al. 1986a; Craig 

1987). 

 

Concerns expressed over possible effects of causeways to the anadromous fishes of the region, 

especially Arctic cisco, raised concerns among local people that their traditional fishery resource 

would, in turn, be affected.  This study was initiated in 1985 when the local government for Alaska’s 



would, in turn, be affected.  This study was initiated in 1985 when the local government for Alaska’s 

Arctic Coastal Plain region, the North Slope Borough, requested that information be collected to 

assess fisheries in the Colville River that were considered to be most at risk.  The initial year of 

investigation included a study of fish use of the Colville River delta region and evaluation of both 

summer and fall fisheries (Fawcett et al. 1986; Moulton et al. 1986b).  Following years (1986 to 

2004) focused assessing fishing patterns, total catches and catch rates in the fall fishery for Arctic 

cisco. 

 

Arctic cisco targeted by the fall fishery are derived from spawning stocks in the Mackenzie River, 

with young-of-the year fish recruiting into the Colville region during August or September, as 

described by Gallaway et al. (1983).  Recruitment of age 0 Arctic cisco into the Colville River 

region is aided by westerly currents generated by predominantly easterly winds in the Beaufort Sea 

region.  Strength of recruitment has been correlated to percentage of easterly winds from June to 

September (Fechhelm and Fissel 1988).  Arctic cisco return to the Mackenzie River at maturity to 

spawn, thus are only available to the fishery for two or three years prior to maturity.  Anadromous 

least cisco being harvested spawn and winter entirely in the Colville Delta and lower river. 

 

This study of the 2005 fishery represents the twentieth year since 1985 that the fishery in the delta 

was subjected to a harvest rate assessment; the survey was not conducted in 1999.  Results from 

1985 to 2004 are reported in Moulton and Field (1988), previous editions of the Endicott Monitoring 

Program Annual Report Series, Moulton (2001, 2003) and Moulton and Seavey (2004, 2005).  

Additional information on the fall gill net fishery in the Colville River was developed by George and 

Nageak (1986) and George and Kovalsky (1986).   

 

Specific objectives of the 2005 survey were to 1) continue to obtain catch rate estimates for the fall 

fishery in the Nigliq Channel of the Colville River, which targets Arctic cisco, 2) evaluate the 

harvest predictions made prior to the fishing season, and 3) provide an outlook for the 2006 season.  

The emphasis in 2005 changed from generating an estimate of total catch to obtaining a catch rate 

estimate that can be used to track trends in abundance. 
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Recent oil field development has raised concerns that contamination from petroleum hydrocarbons 

may enter the local food supply.  To address these concerns, samples of Arctic cisco caught in the 

2005 fishery were obtained to check for polyaromatic hydrocarbons (PAH) in fish tissues. 
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METHODS 

 

Fishery Assessment 

 

The study area includes the Colville River from the Itkillik River downstream to Harrison Bay 

(Figure 1).  The 2005 study was restricted to three areas of concentrated fishing effort in the Nigliq 

Channel:  1) the Upper Nigliq Channel near Nuiqsut, 2) the Nanuk area of the Nigliq Channel, and 

3) the Nigliq Delta (Figure 2).   

 

Assessment and monitoring of the fall under-ice fishery based in Nuiqsut began on October 7 and 

continued through November 16.  The initial fishing date of October 7 was a normal start date for 

this fishery (Table 1). 

 

Salinity measurements were taken every other day between November 1 and 9 with a YSI 30 

salinity/conductivity/temperature meter at standard locations in three monitoring areas on the Nigliq 

Channel (Figure 2).  Salinity was measured from a vertical profile of the water column at 0.5 m 

increments. 

 

In 2005, log books were issued to 10 fishermen who had regularly participated in the fishery during 

the preceding 10 years.  In previous years, the survey attempted to estimate total catch and effort in 

the fall fishery.  In 2005, fishermen recorded their catch by species when they emptied their nets.   

Set duration, net length, and mesh size data were also recorded so that catch-per-unit-effort (CPUE) 

could be calculated for the net set.  Effort was calculated in net-days by using the start and end dates 

for each net.  Effort data were adjusted for the various net lengths and set durations by standardizing 

net length to 18 m and set duration to 24 h. 

 

Within the main sampling areas, catch rates (CPUE) were estimated by obtaining catch and effort 

data by mesh size in each fishing area during the season.  In the village fishery, 76-mm (3 inch) 

mesh nets were the preferred gear.  Catch rate indices used for comparisons among areas and years 

and evaluation of changes in length distributions were based on 76-mm (3 inch) mesh.   
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In previous years, otoliths were obtained from Arctic cisco and least cisco caught in 76-mm (3 inch) 

mesh in the commercial fishery to estimate the age distribution of the harvest.  Otoliths were 

obtained from Arctic cisco caught in the Nigliq Channel during 2005.  Otoliths were read using the 

break-and-burn technique.  The otolith is broken across the transverse axis, held over a flame until 

the edge begins to discolor, and placed in isopropyl alcohol to be viewed with a dissecting 

microscope at 30 power.  Annuli appear as narrow dark rings between the wider, lighter annual 

growth bands.   

 

Evaluation of Contaminants 

 

Samples of Arctic cisco from the Upper Nigliq and Nanuk fishing areas were obtained to test for 

potential tissue contamination.  Ten samples each of whole fish, muscle tissue and liver tissue were 

screened for PAH levels from both locations.  Fish were wrapped in clean aluminum foil as they 

were pulled from the water, then double-bagged.  Fish were frozen and maintained in that state until 

delivered to the Analytical Resources, Inc. laboratory.  At the lab, the fish were processed as needed 

to acquire extracts of the desired tissue (10 homogenized whole fish, 10 skinless muscle samples, 10 

livers).  Extracts were analyzed by combined gas chromatography –mass spectrometry (GCMS) for 

quantitative identification of 18 individual PAH’s as follows: 
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RESULTS 

 

 Fishing Effort 

 

Total estimated effort by Nuiqsut villagers who fished the Nigliq Channel and recorded catches in 

logbooks was 644 net-days.  Recorded effort in 2005 was highest in the Nigliq Delta area (249 net-

days), closely followed by the Nanuk area (246 net-days, Figure 3).  

 

Effort has gradually shifted downstream in the Nigliq Channel during the twenty year monitoring 

period (Figure 3).  From 1985 to 1989, between 65 to 74% of the effort within the channel was 

expended in the Upper Nigliq area.  In 1993, effort in the Nanuk area exceeded that of the Upper 

Nigliq area for the first time.  Since 1998, the Nigliq Delta has had the highest effort of the three 

Nigliq Channel areas.  In 2005, 39% of the measured effort was in the Nigliq Delta area, closely 

followed by 38% in the Nanuk Area, with 23% in the Upper Nigliq. 

 

Salinity is monitored in conjunction with the fishery because Arctic cisco are commonly associated 

with salinities in the range of 15 to 25‰ (parts per thousand).  During east winds, water level in the 

river drops, and channels become fresh.  When the wind reverses to the west, water levels rise and 

saline water moves into the delta, which brings in Arctic cisco, and displaces least cisco, piquktuuq 

(humpback whitefish, Coregonus pidschian) and aanaakliq (broad whitefish, C. nasus).  From 1985 

to 1993, with the exception of 1988, salinity in the Nigliq Channel near the village reached 10 to 

15‰ by the beginning of November (Figure 4).  In 2005, salinity in the Nigliq Channel was high 

compared to previous years, with the Upper Nigliq increasing to 11‰ by November 9 (Figure 5).  In 

the Nanuk region, salinity rose to over 23‰ by early November, and to 27‰ in the Nigliq Delta 

region.  As was the case in 2004, this salinity distribution is considered ideal for Arctic cisco fishing. 

 

 Catch Composition 

 

Arctic cisco, the target species, comprised over 81% of the total observed catch in the Nigliq 

Channel in 2005 (Table 2).  Least cisco accounted for almost 15% of the observed catch, with 
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humpback whitefish third most abundant at 3.5%.  In 2005, tiipuq (Bering cisco, C. laurettae) 

abundance remained low.  In 1990, the species was more numerous than in the past and an effort 

was made to quantify their contribution to the 1990 harvest.  Since 1991, their occurrence in the 

harvest has remained low.  Siquilaraaq (round whitefish, Prosopium cylindraceum) occur in high 

abundance within the lower Colville River and delta (Fawcett et al. 1986), but rarely appear in the 

harvest.  Their small size and narrow body allow them to pass through the meshes used in the 

fishery.  Only 1 uugaq (saffron cod, Eleginus gracilis) was in the reported catch in 2005, which 

seems low considering the high salinity in the main fishing areas during the fishing season. 

 

 Comparative Catch Rates 

 

Overall, the Arctic cisco catch rates in the Nigliq Channel were  average for the period 1986-2004, 

being the seventh highest observed since monitoring began in 1985 (Table 3, Figure 6).  While there 

is considerable variation on a daily basis, catches tend to remain high through the season when 

Arctic cisco are abundant, and remain low when they are scarce (Figure 7).  Least cisco mean catch 

rates in Nigliq Channel areas were the fourth highest yet observed, although they were close to the 

recent 10-year average (Table 4).   

  

 Age of Harvested Fish 

 

Information from fyke nets fished in Prudhoe Bay during the summer is used to obtain information 

on the relative strength of Arctic cisco year classes when they recruit into the region as young-of-

the-year (YOY) (Figure 8).  During 2005, ages 6 and 7, corresponding to the 1999 and 1998 year 

classes, dominated the catches.  Abundant year classes in the mid-1980’s produced high catches in 

the early 1990’s, while the abundant 1990 and 1992 year classes produced high catches in 1997-

1998 (Figure 6).  The absence of a dominant year class from 1993 to 1996 resulted in a period of low 

catches from 1998 to 2002.  The strong recruitments from 1997-1999 allowed the fishery to rebound 

when the 6 and 7 year old fish from these recruitments entered the fishery beginning in 2003. 

 

Ages of Arctic cisco taken in the fishery were estimated from 1984 to 2005 (Figure 9).  The age data 
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were used to partition the catch rate in the fishery by year class to evaluate the relative year class 

strength (Figure 10).  The cumulative catch rate for a year class can be used as an index to year class 

productivity.  The analysis demonstrates why 1986 had such a high catch rate; i.e., two abundant 

year classes (1979 and 1980) had reached a harvestable size in the same year.  In subsequent years, 

the abundance of these year classes decreased and they were replaced by later year classes.  The 

1987 year class, which dominated the fishery from 1992 to 1994, was essential gone by 1996.  The 

cumulative harvest of this year class has surpassed any other single year class in abundance.  The 

1990 year class contributed the second highest cumulative harvest, and was responsible for the high 

catch rates in 1996 and 1997.  Recent high catches from 2003-2005 were the result of three strong 

year classes from 1997 to 1999.   

 

 Tissue Hydrocarbons 

 

Tissues from 20 Arctic cisco from both the Upper Nigliq and Nanuk areas were analyzed for 

polyaromatic hydrocarbons (PAH) in 2005.  Ten fish from each area were processed for whole body 

analysis, the other 10 fish from each area were dissected for separate muscle and liver analysis.  

Tissues were analyzed by Analytical Resources, Inc., a laboratory that specializes in detecting PAH 

in water, sediments or tissues.  The analyses were unable to detect any PAH in the sampled tissues at 

the part per billion level, thus it appears there is at present very little exposure to these compounds.  

Results of all the laboratory analyses are included in Appendix B. 

 

DISCUSSION 

 

The 2005 fishery was characterized by high abundance of Arctic cisco caused by recruitment of the 

1999 year class into the fishery and continuing strong representation by the 1997 and 1998 year 

classes.  Catches were consistently strong through the season.  Studies from previous years have 

established that Arctic cisco move into the Colville River channels as salinity increases after ice 

formation (Moulton and Field 1988; Moulton 1994).  For years in which salinity does not increase, 

such as 1988 and 1999, catches of Arctic cisco are lower than expected.  In 2005, salinity in the 

Nigliq Delta and Nanuk areas was high by early November thus allowing the main group of Arctic 
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cisco to move into the Nigliq Channel early in the season and be available for harvest throughout the 

channel.  Bering cisco, which had been unusually abundant and a dominant portion of the catch in 

1990, remained essentially absent in 2005.   

 

In the past, knowledge of Arctic cisco juvenile recruitment into the region as a whole and 

information on growth rates prior to recruitment into the fishery has allowed some prediction of 

impending increases or decreases in the Arctic cisco catch rate.  Unpredictable variables, such as the 

distribution of saline water in the delta, and possible variations in natural mortality, growth and 

maturation rates, make accurate predictions of catch rates unlikely.  In 2005, the catch rates were 

higher than expected because of a strong 1999 year class.  The status of this year class was unclear 

as fyke net sampling was not conducted in Prudhoe Bay during the recruitment summer.  In 

subsequent years, the year class was abundant in Prudhoe Bay, suggesting that it represented a 

moderate to strong recruitment.  Sampling in Prudhoe Bay during summer 2005 demonstrated a 

moderate recruitment during August.  These fish should begin to reach harvestable size by age 5 in 

2010. 

 

PREDICTIONS FOR 2006 

 

The 1997-1999 year classes should leave the region as the fish mature and return to the Mackenzie 

River to spawn.  A moderate number of fish from the 1999 year class may be available for harvest 

during fall 2006.  Fish caught in 2006 should be larger in size to those caught in 2005 because of 

growth in the remaining members of the 1999 year class that will comprise the bulk of the catch.  

Catches should decrease substantially in 2006, as compared to 2004 and 2005, being supported 

primarily by the remaining portion of the 1999 year class.  Subsequent year classes from 2000 

through 2004 appear to be weak or non-existent, thus harvests are expected to decrease even farther 

in 2007 and beyond.  Catch rates may increase in 2009/2010 when the 2005 recruitment begins to 

reach harvestable size. 
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  Figure 2.  Major fishing areas on the Nigliq Channel with location of salinity monitoring stations. 
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Figure 3.  Distribution of fishing effort in the Nigliq Channel by fishing area, all meshes combined, 
1986 to 2005 (2005 effort includes only data from log book participants, not total fishery)
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Salinity (parts per thousand)

Figure 4.  Salinity distribution in the Nigliq Channel, Colville Delta, during the fall gill net fishery, 1987-2005.
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Salinity (parts per thousand)

Figure 4.  Salinity distribution in the Nigliq Channel, Colville Delta, during the fall gill net fishery, 1987-2005.
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Figure 5.  Salinities (in parts per thousand) measured at 3 m below the ice surface at Nigliq Channel fishing areas, 1990-2005.
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Figure 5.  Salinities (in parts per thousand) measured at 3 m below the ice surface at Nigliq Channel fishing areas, 1990-2005.
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Figure 6.  Catch rates of arctic cisco and least cisco in the Nuiqsut Channel fishery, 
1985-2005.
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Figure 7.  Mean daily catch rate of Arctic cisco in 76-mm (3 inch) mesh in the Nigliq Channel,
1986-2005.
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Figure 7.  Mean daily catch rate of Arctic cisco in 76-mm (3 inch) mesh in the Nigliq Channel,
1986-2005.

25

0

25

50

75

100

Oct 10 Oct 17 Oct 24 Oct 31 Nov 07 Nov 14 Nov 21 Nov 28

Date

2001

0

25

50

75

100

Oct 10 Oct 17 Oct 24 Oct 31 Nov 07 Nov 14 Nov 21 Nov 28

2000

0

25

50

75

100

Oct 10 Oct 17 Oct 24 Oct 31 Nov 07 Nov 14 Nov 21 Nov 28

2003

0

25

50

75

100

Oct 10 Oct 17 Oct 24 Oct 31 Nov 07 Nov 14 Nov 21 Nov 28

2002

0

25

50

75

100

Oct 10 Oct 17 Oct 24 Oct 31 Nov 07 Nov 14 Nov 21 Nov 28

1996

0

25

50

75

100

Oct 10 Oct 17 Oct 24 Oct 31 Nov 07 Nov 14 Nov 21 Nov 28

1998

0

25

50

75

100

Oct 10 Oct 17 Oct 24 Oct 31 Nov 07 Nov 14 Nov 21 Nov 28

1997

Fi
sh

 p
er

 D
ay

0

25

50

75

100

Oct 10 Oct 17 Oct 24 Oct 31 Nov 07 Nov 14 Nov 21 Nov 28

Date

2005

0

25

50

75

100

Oct 10 Oct 17 Oct 24 Oct 31 Nov 07 Nov 14 Nov 21 Nov 28

2004



Figure 8.  Catch rates of young-of-the-year (YOY) arctic cisco by year class in
 Prudhoe Bay fyke nets, 1985-2005.

(source:  LGL Alaska Research Associates 2000, B. Fechhelm, pers. comm. 2003,
 2005).
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No
Ages

in 2003

Catch Per Day by Fishing Year

Figure 9.  Age distribution of arctic cisco caught in the Colville River commercial fishery, 1984 - 2005, scaled to CPUE (from fish caught in 76-mm mesh
nets, arrows indicate progression of year classes through the fishery).
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Figure 10.  Cumulative harvest for each year class of arctic cisco, expressed as cumulative catch rate in the Nuiqsut fishery for
harvest years 1984 to 2005.
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Table 1.  Estimated onset of fishing effort in the Nuiqsut fall fishery, 1985-2005.

Onset of
Year Fishing
1985 Oct 2
1986 Oct 3
1987 Oct 8
1988 Oct 14
1989 Oct 22
1990 Oct 6
1991 Oct 12
1992 Sep 26
1993 Oct 3
1994 Oct 3
1995 Oct 16
1996 Sep 28
1997 Oct 13
1998 Sep 28
1999 --
2000 Oct 3
2001 Oct 6
2002 Oct 14
2003 Oct 16
2004 Oct 9
2005 Oct 7

Average start date for 1985-2005 = October 7.
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Table 2.  Catch contribution by species as observed during fisherman interviews in the Nigliq Channel, by percent of sampled catch,
1985-2005.

Species 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 2000 2001 2002 2003 2004 2005
Arctic cisco 69.5 95.9 71.8 90.6 66.2 39.6 62.8 89.2 85.4 39.6 34.7 81.9 74.8 39.6 79.4 35.6 49.8 66.3 74.7 81.3
Bering Cisco (a) (a) (a) (a) (a) 21.8 1.2 0.1 0.02 0.1 0.2 0.0 0.0 0.0 0.1 0.1 0.1 0.2 0.06 0.0
Least cisco 14.8 3.8 18.7 8.3 23.7 30.2 30.0 6.0 11.1 44.6 35.0 4.8 22.9 50.8 14.0 29.6 30.6 22.3 24.2 14.8
Broad whitefish 15.1 0.3 5.5 0.6 7.0 5.3 1.0 0.2 0.3 2.2 7.6 0.1 1.3 0.4 0.2 5.5 1.6 0.2 0.03 0.20
Humpback whitefish 0.5 0.03 3.8 0.5 3.1 2.9 3.8 0.1 0.4 13.2 22.3 0.4 0.9 8.9 6.0 27.8 17.5 9.4 0.85 3.5
Arctic grayling 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Rainbow smelt 0.2 0.03 0.01 0.0 0.03 0.2 1.0 0.0 0.04 0.3 0.2 0.1 0.0 0.0 0.3 0.1 0.2 0.9 0.08 0.15
Round whitefish 0.0 0.01 0.0 0.0 0.0 0.0 0.03 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0
Dolly Varden char 0.0 0.0 0.03 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Northern Pike 0.0 0.0 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saffron cod 0.0 0.0 0.03 0.0 0.03 0.03 0.04 0.0 0.01 0.0 0.0 0.02 0.0 0.0 0.03 0.0 0.1 0.6 0.04 0.01
Burbot 0.0 0.0 0.06 0.1 0.03 0.01 0.09 0.0 0.0 0.0 0.1 0.02 0.0 0.0 0.0 1.3 0.2 0.1 0.03 0.0
Arctic flounder 0.0 0.0 0.00 0.0 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.02 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Fourhorn sculpin (b) (b) (b) (b) (b) (b) (b) 4.4 2.7 (b) (b) 12.5 (b) (b) (b) (b) (b) (b) (b) (b)

Total Observed: 2,705 8,952 6,826 2,948 2,946 7,911 7,576 24,305 17,155 3,792 7,155 5,730 19,758 6,481 3,871 3,515 8,445 16,654 20,705 13,957

(a)  = included with Arctic cisco prior to 1990
(b) = always present but not counted

Lawrence Moulton
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Table 3.  Mean catch rate of arctic cisco in 76-mm (3 inch)  mesh gill nets in the Nuiqsut fall
fishery, 1985-2005 (in fish per day per 18 m of net).

(see Appendix Table A-12 for supporting data on the Nigliq Channel)

Nigliq
Upper Nigliq Channel

Year Nigliq Nanuk Delta Average
1985 -- -- -- 14.5
1986 19.2 29.9 65.8 33.0
1987 11.0 29.1 21.1 15.6
1988 6.4 8.1 55.7 23.1
1989 10.9 18.0 24.7 14.1
1990 4.4 7.5 7.3 6.1
1991 3.7 4.1 2.0 3.9
1992 15.3 17.8 51.5 22.3
1993 16.1 36.5 27.2 28.1
1994 3.7 3.4 -- 3.5
1995 1.1 3.2 22.3 3.7
1996 11.5 18.6 -- 17.5
1997 21.3 27.8 41.4 27.7
1998 2.0 2.6 7.8 4.9
1999 -- -- -- --
2000 1.0 3.5 9.6 7.9
2001 1.5 1.6 2.9 2.5
2002 0.9 3.7 6.3 5.2
2003 5.3 14.4 13.6 13.6
2004 15.4 29.9 25.1 27.3
2005 15.4 19.0 25.5 20.9

1995-2004
Mean 6.7 11.7 16.1 12.2
Standard Deviation 7.6 11.4 12.8 9.9

-- = not available

Lawrence Moulton
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Table 4.  Mean catch rate of least cisco in 76-mm (3 inch) mesh gill nets in the Nuiqsut fall
fishery, 1985-2005 (in fish per day per 18 m of net).

(see Appendix Table A-13 for supporting data on the Nigliq Channel)

Nigliq
Upper Nigliq Channel

Year Nigliq Nanuk Delta Average
1985 -- -- -- 2.7
1986 1.3 0.6 0.5 1.0
1987 5.5 1.9 0.4 4.1
1988 1.6 0.7 2.8 1.9
1989 3.7 1.1 0.5 2.8
1990 4.8 2.8 6.5 4.0
1991 0.3 0.8 0.0 0.7
1992 0.8 0.7 1.6 0.9
1993 1.7 3.1 1.7 2.4
1994 3.3 3.7 -- 3.6
1995 4.7 2.8 7.8 3.4
1996 0.4 1.0 -- 0.9
1997 11.5 12.2 3.8 10.5
1998 5.9 6.9 6.0 6.2
1999 -- -- -- --
2000 1.4 1.6 1.7 1.7
2001 2.1 9.8 2.4 2.9
2002 1.5 4.5 2.2 2.2
2003 2.1 4.4 2.3 2.7
2004 7.6 9.2 7.4 8.4
2005 4.5 5.1 4.0 4.5

1995-2004
Mean 4.1 5.8 4.2 4.3
Standard Deviation 3.6 3.9 2.5 3.3

-- = not available

Lawrence Moulton
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Appendix Table A-1.  Fishing effort used to estimate Nigliq Channel catch rates by 
mesh size and fishing area, 2005

Net Stretched Effort
Fisher Data Fishing Net Start End Length Mesh in
Code Type Area Net Code Date Date (ft) (inch) NetDays

1 logbook 610 A 0501A 10/23/2005 11/8/2005 80 3.00 21.3
1 logbook 610 B 0501B 10/24/2005 10/30/2005 60 3.50 6.0
4 logbook 670 A 0504A 10/24/2005 11/11/2005 80 3.00 24.0
4 logbook 670 B 0504B 10/24/2005 11/11/2005 80 3.00 24.0
4 logbook 670 C 0504C 10/28/2005 11/11/2005 80 3.25 18.7

25 logbook 610 A 0525A 10/8/2005 10/16/2005 100 3.00 13.3
25 logbook 610 B 0525B 10/8/2005 10/12/2005 60 3.50 4.0
25 logbook 610 C 0525C 10/13/2005 10/21/2005 100 3.00 13.3
25 logbook 650 D 0525D 10/17/2005 10/22/2005 100 3.00 8.3
25 logbook 650 E 0525E 10/17/2005 10/25/2005 80 3.50 10.7
25 logbook 650 F 0525F 10/22/2005 11/7/2005 100 3.00 26.7
25 logbook 650 G 0525G 10/26/2005 11/7/2005 100 3.00 20.0
30 logbook 650 A 0530A 10/22/2005 11/1/2005 120 3.00 20.0
30 logbook 650 B 0530B 10/22/2005 11/1/2005 100 3.00 16.7
30 logbook 650 C 0530C 10/22/2005 11/3/2005 80 3.50 16.0
30 logbook 650 D 0530D 10/22/2005 11/1/2005 120 3.00 20.0
30 logbook 650 E 0530E 10/22/2005 11/9/2005 80 3.50 24.0
37 logbook 670 A 0537A 10/23/2005 11/9/2005 80 3.00 22.7
37 logbook 670 B 0537B 10/27/2005 11/9/2005 60 3.00 13.0
41 logbook 670 A 0541A 10/15/2005 11/11/2005 80 3.00 36.0
41 logbook 670 B 0541B 10/15/2005 11/11/2005 80 3.00 36.0
51 logbook 670 A 0551A 10/23/2005 11/9/2005 80 3.00 22.7
51 logbook 670 B 0551B 10/23/2005 10/27/2005 80 3.00 5.3
51 logbook 670 C 0551C 10/27/2005 11/9/2005 80 3.50 17.3
57 logbook 650 A 0557A 10/26/2005 11/16/2005 60 2.50 21.0
57 logbook 650 B 0557B 10/26/2005 11/16/2005 80 3.00 28.0
72 logbook 610 A 0572A 10/6/2005 11/7/2005 100 3.00 53.3
72 logbook 670 B 0572B 10/21/2005 10/23/2005 100 3.00 3.3
72 logbook 670 C 0572C 10/21/2005 10/26/2005 100 3.00 8.3
72 logbook 670 D 0572D 10/28/2005 11/6/2005 120 3.25 18.0
79 logbook 650 A 0579A 10/11/2005 10/24/2005 80 3.00 17.3
79 logbook 650 B 0579B 10/11/2005 10/24/2005 80 3.00 17.3
79 logbook 610 C 0579C 11/2/2005 11/10/2005 80 3.00 10.7
79 logbook 610 D 0579D 10/18/2005 11/7/2005 80 3.00 26.7
20 volunteer 610 A 0520A 11/3/2005 11/12/2005 60 3.00 9.0
32 volunteer 650 A 0532A 10/12/2005 10/31/2005 80 3.00 25.3
32 volunteer 650 B 0532B 10/12/2005 10/31/2005 80 3.50 25.3
33 volunteer 610 A 0533A 10/25/2005 10/28/2005 80 3.00 4.0
33 volunteer 610 B 0533B 10/25/2005 10/28/2005 80 3.00 4.0
65 volunteer 650 A 0565A 10/24/2005 11/12/2005 60 2.75 19.0
65 volunteer 650 B 0565B 10/24/2005 11/8/2005 60 2.75 15.0
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Appendix Table A-2.  Calculation of Arctic cisco catch rate in 76-mm mesh in the Nigliq Channel, 1986-2005.

Nigliq Channel
Upper Nigliq Nanuk Nigliq Delta Total

Observed Observed Observed Observed
Catch Observed CPUE Catch Observed CPUE Catch Observed CPUE Catch Observed CPUE

Harvest (no. of Effort (fish per (No. of Effort (Fish per (No. of Effort (Fish per (No. of Effort (Fish per
Year Fish) (net-days) net Day) Fish) (Net-days) Net Day) Fish) (Net-days) Net Day) Fish) (Net-days) Net Day)
1986 2,218 115.7 19.2 752 25.1 29.9 3,379 51.3 65.8 6,349 192.2 33.0
1987 1,451 131.7 11.0 948 32.6 29.1 661 31.3 21.1 3,060 195.7 15.6
1988 366 56.9 6.4 146 18.0 8.1 2,078 37.3 55.7 2,590 112.3 23.1
1989 993 90.8 10.9 258 14.3 18.0 535 21.7 24.7 1,786 126.8 14.1
1990 650 147.1 4.4 1,114 148.5 7.5 202 27.6 7.3 1,966 323.1 6.1
1991 522 143.0 3.7 1,327 326.9 4.1 16 8.0 2.0 1,865 477.9 3.9
1992 4,825 316.2 15.3 2,322 130.4 17.8 4,956 96.2 51.5 12,103 542.8 22.3
1993 1,709 106.2 16.1 5,783 158.3 36.5 1,568 57.7 27.2 9,060 322.2 28.1
1994 366 99.0 3.7 642 190.2 3.4 0 0.0 -- 1,008 289.2 3.5
1995 56 50.3 1.1 568 178.3 3.2 267 12.0 22.3 891 240.7 3.7
1996 413 36.0 11.5 3,591 193.3 18.6 0 0.0 -- 4,004 229.3 17.5
1997 2,539 119.0 21.3 3,586 128.8 27.8 2,207 53.3 41.4 8,332 301.2 27.7
1998 189 92.3 2.0 218 83.7 2.6 1,214 155.3 7.8 1,621 331.3 4.9
1999 0 0.0 -- 0 0.0 -- 0 0.0 -- 0 0.0 --
2000 8 8.0 1.0 217 62.0 3.5 1,826 190.4 9.6 2,051 260.4 7.9
2001 92 62.0 1.5 36 22.7 1.6 611 208.8 2.9 739 293.4 2.5
2002 103 115.7 0.9 137 36.7 3.7 2,925 460.9 6.3 3,165 613.2 5.2
2003 62 11.7 5.3 1,495 104.0 14.4 6,187 455.7 13.6 7,744 571.3 13.6
2004 338 22.0 15.4 8,102 270.9 29.9 5,021 199.7 25.1 13,461 492.6 27.3
2005 1,387 90.0 15.4 3,222 169.5 19.0 4,512 177.0 25.5 9,121 436.5 20.9
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Appendix Table A-3.  Calculation of least cisco catch rate in 76-mm mesh in the Nigliq Channel, 1986-2005.

Nigliq Channel
Upper Nigliq Nanuk Nigliq Delta Total

Observed Observed Observed Observed
Catch Observed CPUE Catch Observed CPUE Catch Observed CPUE Catch Observed CPUE

Harvest (No. of Effort (Fish per (No. of Effort (Fish per (No. of Effort (Fish per (No. of Effort (Fish per
Year Fish) (Net-days Net Day) Fish) (Net-days Net Day) Fish) (Net-days Net Day) Fish) (Net-days Net Day)
1986 146 115.7 1.3 16 25.1 0.6 24 51.3 0.5 186 192.2 1.0
1987 730 131.7 5.5 63 32.6 1.9 12 31.3 0.4 805 195.7 4.1
1988 93 56.9 1.6 12 18.0 0.7 105 37.3 2.8 210 112.3 1.9
1989 332 90.8 3.7 16 14.3 1.1 10 21.7 0.5 358 126.8 2.8
1990 711 147.1 4.8 416 148.5 2.8 179 27.6 6.5 1,306 323.1 4.0
1991 50 143.0 0.3 272 326.9 0.8 0 8.0 0.0 322 477.9 0.7
1992 261 316.2 0.8 88 130.4 0.7 151 96.2 1.6 500 542.8 0.9
1993 181 106.2 1.7 498 158.3 3.1 96 57.7 1.7 775 322.2 2.4
1994 330 99.0 3.3 711 190.2 3.7 0 0.0 -- 1,041 289.2 3.6
1995 238 50.3 4.7 494 178.3 2.8 94 12.0 7.8 826 240.7 3.4
1996 14 36.0 0.4 195 193.3 1.0 0 0.0 -- 209 229.3 0.9
1997 1,370 119.0 11.5 1,575 128.8 12.2 203 53.3 3.8 3,148 301.2 10.5
1998 544 92.3 5.9 577 83.7 6.9 935 155.3 6.0 2,056 331.3 6.2
1999 0 0.0 -- 0 0.0 -- 0 0.0 -- 0 0.0 --
2000 11 8.0 1.4 97 62.0 1.6 330 190.4 1.7 438 260.4 1.7
2001 129 62.0 2.1 222 22.7 9.8 491 208.8 2.4 842 293.4 2.9
2002 176 115.7 1.5 165 36.7 4.5 1,033 460.9 2.2 1,374 613.2 2.2
2003 25 11.7 2.1 459 104.0 4.4 1,038 455.7 2.3 1,522 571.3 2.7
2004 167 22.0 7.6 2,493 270.9 9.2 1,483 199.7 7.4 4,143 492.6 8.4
2005 405 90.0 4.5 710 140.3 5.1 700 177.0 4.0 1,815 407.3 4.5
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Appendix Table 4.  Age frequencies of arctic cisco caught in 76 mm mesh, 1976-2005. 

Percent
Age

(Years) 1976 1977 1978 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

3 0.0 0.0 1.4 0.0 0.0 0.0 0.0 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 0.0 0.5 10.7 0.0 0.0 0.0 0.5 0.0 18.3 7.3 4.9 0.0 0.0 0.7 0.0 0.0 0.0 28.7 24.5 3.5 10.3 7.6 0.0 0.7 1.0
5 3.2 57.7 10.2 10.2 3.3 0.0 0.0 63.5 0.0 86.0 51.0 59.7 3.4 10.8 59.5 5.3 43.2 14.0 65.0 33.6 16.5 72.9 20.0 11.3 1.0
6 54.8 15.4 74.0 77.2 21.5 41.2 1.0 1.6 72.0 3.3 33.6 36.4 79.7 31.7 23.6 84.7 11.6 48.3 2.8 37.1 37.1 14.6 75.0 51.1 50.5
7 6.4 23.6 0.9 9.1 68.2 50.8 59.0 0.8 0.0 2.7 1.4 3.9 14.9 46.8 7.4 9.3 41.1 4.2 8.4 4.2 14.4 4.2 5.0 34.8 36.9
8 29.0 1.6 2.8 0.0 4.8 8.0 32.0 31.0 0.0 0.0 5.6 0.0 2.0 9.4 7.4 0.7 4.1 9.1 2.8 11.2 4.1 0.7 0.0 1.4 10.7
9 6.4 0.5 0.0 0.0 1.3 0.0 7.6 2.4 9.3 0.0 0.0 0.0 0.0 0.7 2.0 0.0 0.0 1.4 1.4 4.2 12.4 0.0 0.0 0.0 0.0

10 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.7 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.5 5.2 0.0 0.0 0.7 0.0
11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.8 0.0 0.0 0.0 0.0 0.0

N = 31 182 215 est. est. 199 196 126 est. 150 143 154 148 139 148 150 146 151 150 143 97 144 est. 141 103

1984, 1985, 1989 and 2003 age distributions estimated by comparing length frequencies of
Arctic cisco caught in gill nets to fish caught in fyke nets
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Appendix Table 5.  Catch rate of arctic cisco in the Nigliq Channel fishery by year-class, 1985-2005 (outlined boxes indicate
year-class CPUE at age-5).

Fishing Year Year
Year Class
Class 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 Total
1976 0.2 0.2
1977 0.7 0.7
1978 9.9 2.6 1.2 13.7
1979 3.1 16.8 5.0 0.6 0.0 25.5
1980 0.5 13.6 9.2 7.2 1.3 0.0 31.8
1981 0.2 0.2 0.0 0.0 0.1 0.4
1982 0.4 0.0 0.0 0.0 0.4
1983 0.1 14.6 10.1 0.2 0.2 25.2
1984 0.0 0.0 0.2 0.1 0.3
1985 0.2 2.6 5.2 1.3 0.9 0.6 0.0 10.8
1986 0.4 2.0 8.1 4.2 0.3 0.1 15.1
1987 0.2 13.3 22.4 1.6 0.3 37.8
1988 0.9 1.1 0.3 0.1 2.4
1989 0.4 0.9 1.6 1.1 0.1 -- 0.2 4.3
1990 0.0 2.2 14.8 11.4 0.4 -- 0.3 29.1
1991 0.9 3.2 0.2 -- 0.3 0.1 4.8
1992 11.9 2.2 -- 0.9 0.3 15.4
1993 0.6 -- 0.3 0.1 1.1
1994 1.3 -- 2.9 0.4 0.0 0.2 4.8
1995 2.6 0.9 0.2 0.0 3.8
1996 0.3 0.4 0.8 0.7 0.4 2.5
1997 0.3 3.8 10.2 9.5 2.2 25.9
1998 0.4 2.7 14.0 7.7 24.8
1999 3.1 10.6 13.7
2000 0.2 0.2 0.4
2001 0.2 0.2

Total no
CPUE 14.5 33.0 15.6 23.1 14.1 6.1 3.9 22.3 28.1 3.5 3.7 17.5 27.7 4.9 data 7.9 2.5 5.2 13.6 27.3 20.9
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Appendix Table 6.  Salinity profiles from the Nigliq Channel, Colville Delta, 2005.

RK = River Kilometer, as measured from the mouth of Nigliq Channel
Depth in meters from upper surface of ice, salinity in ppt

Upper Nigliq (RK 29)
Depth

(m) Nov 1 Nov 3 Nov 5 Nov 7 Nov 9
0.5 0.3 0.3 0.4 0.4 0.6
1.0 0.3 1.9 1.9 2.0 5.1
1.5 2.7 4.1 7.5 8.0 9.3
2.0 5.1 6.4 8.7 8.7 10.2
2.5 7.0 7.2 9.1 8.9 10.7
3.0 7.5 7.8 9.5 9.0 11.1
3.5 7.6 8.0 9.6 9.1 11.3
4.0

Nanuq Lake (RK 15)
Depth

(m) Nov 1 Nov 3 Nov 5 Nov 7 Nov 9
0.5 2.1 3.0 4.1 3.8 4.1
1.0 4.9 6.1 10.2 9.9 4.5
1.5 19.2 20.3 19.5 19.3 19.1
2.0 19.8 22.6 21.7 22.8 22.8
2.5 20.7 21.3 22.9 23.1 23.2
3.0 21.4 21.9 23.1 23.3 23.3
3.5 22.8 22.8 23.3 23.3 23.4
4.0 23.0 23.4 23.5 23.4 23.4
4.5 23.0 23.4 23.6 23.6 23.5
5.0 23.1 23.8 23.7 23.8 23.6
5.5 23.1 23.8 23.7 23.7 23.8
6.0 23.1 23.9 23.8 23.7 23.8
6.5 23.1 23.9 23.8 24.0 23.8
7.0 23.1 24.3

Nigliq Delta (RK 6)
Depth

(m) Nov 1 Nov 3 Nov 5 Nov 7 Nov 9
0.5 5.6 6.1 5.5 7.7 16.3
1.0 13.7 14.0 18.1 19.4 20.1
1.5 20.1 19.7 19.6 20.9 22.0
2.0 20.4 20.3 20.5 21.2 23.3
2.5 23.9 20.8 23.0 24.0 25.6
3.0 25.0 24.0 25.6 26.5 27.0
3.5 25.4 25.5 26.4 27.7 28.2
4.0 26.6 25.9 27.3 28.1 28.8
4.5 27.6 27.8 28.6 28.7 29.1
5.0 28.1 28.3 28.7 28.7 29.1
5.5 28.6 29.4 28.9 28.8 29.4
6.0 28.9 30.0 28.8 29.0 29.5
6.5

Salinity (ppt)

Salinity (ppt)

Salinity (ppt)
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