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EXECUTIVE SUMMARY 
 
 
Moulton, L.L. and J. Pausanna.  Harvest rates for the 2006 Colville River broad whitefish and burbot 
fisheries. 
 

Between April 5 and May 5, 2006, information on burbot fishing success was obtained from 15 

fishing groups.  The groups expended 30 angler-days of effort, resulting in a catch of 95 burbot.  As 

a result, the average catch per day was 3.4 burbot. 

 

Fishing for broad whitefish typically begins when the river clears following break-up.  During 

break-up, the river can contain a high load of organic peat, which fouls gill nets and renders them 

ineffective.  As a result, most fishers wait until the peat load is at a low level, which may typically be 

in late June to early July.  Summer rain that raises water level will again increase the peat load, and 

disrupt fishing.  During summer 2006, monitored effort totaled 49 net-days.  Most (75%) of this 

effort was in the Upper Nigliq fishing area near Nuiqsut.  The most common mesh sizes were 5 3/8 

and 5 ½ inch (stretched mesh). 

 

Fishing was sporadic through the summer as there were frequent rain storms in the drainage that 

resulted in high peat levels during most of the fishing period.  There were short pulses of fishing 

effort when the river cleared followed by extended periods of no fishing when the river was full of 

detritus.  This led to frustration among the fishermen, and a low level of effort compared to recent 

years. 

 

Broad whitefish, the target species, comprised over 93% of the total observed catch in 2006.  

Humpback whiteifish were a small portion of the catch.  Four species of Pacific salmon made up 5% 

of the catch, with chum salmon being the most abundant salmon caught. 

 

The overall average catch rate for broad whitefish in 2006 was 7.0 (standard deviation = 2.6) fish per 

net-day.  Highest broad whitefish catch rates were recorded in 4.5 inch mesh, with low to moderate 

catch rates in the preferred 5 3/8 and 5 ½ in meshes.   Lengths of harvested fish were not obtained in 

2006, but it is likely the large catches in the small mesh nets were smaller fish in the 400-500 mm 
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range.  The larger meshes target fish in excess of 500 mm. 

  

Tissues from 11 broad whitefish from both the Upper Nigliq and Fish Creek areas were analyzed for 

polyaromatic hydrocarbons (PAH) in 2006.  Fish from each area were processed for muscle and 

liver analysis, eggs from 7 females were also analyzed.  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.   

 

Catch in the broad whitefish fishery during 2006 was similar to that recorded in 1985 (Moulton et al. 

1986).  Broad whitefish were by far the dominant catch, followed by incidental numbers of salmon 

and humpback whitefish.  One difference was the absence of Dolly Varden char in the 2006 catch – 

this species represented 13% of the summer catch in 1985.  

 

The broad whitefish catch rate observed in 2006 (7.0 fish per day, standard deviation = 2.6) was 

higher than the 1985 catch rate of 3.2 fish per day (standard deviation = 2.2).  Differences in 

distribution of the fishery, mesh sizes, time periods fished, and changes in the fish population size, 

could all contribute to the differences between years. 

 

Changes in the age structure of the harvested population can reveal effects related to changes in 

fishing pressure.  Age data were not collected in 2006, but samples from 2005 were collected by the 

NSB/DWM.  The age structure from fish harvested in 2005 was not substantially different than that 

from 1985.  In both years, most harvested fish were between 10 and 26 years of age.  The small 

sample size and uncertainty about how well the 2005 data represent the delta-wide harvest preclude 

detailed analysis of the age distributions. 

 



 i

TABLE OF CONTENTS 

 

LIST OF FIGURES...............................................................................................................................  iv 

LIST OF TABLES ................................................................................................................................  vi 

INTRODUCTION..................................................................................................................................   1 

METHODS.............................................................................................................................................   2 

RESULTS...............................................................................................................................................   4 

 Burbot Fishery ...........................................................................................................................   4 

 Broad Whitefish Fishery............................................................................................................   4 

  Fishing Effort ................................................................................................................   4 

  Catch Composition........................................................................................................   4 

  Comparative Catch Rates .............................................................................................   5 

  Tissue Hydrocarbons ....................................................................................................   5 

DISCUSSION.........................................................................................................................................   6 

ACKNOWLEDGMENTS .....................................................................................................................   7 

LITERATURE CITED ..........................................................................................................................   8 

APPENDIX A.  Fishery Data ...........................................................................................................  A-1 

APPENDIX B.  Tissue Hydrocarbon Data ......................................................................................  B-1 

 

 

 



 ii

LIST OF FIGURES 

 

Figure 1.  Study area for the 2006 evaluation of the burbot and broad whitefish fishery based in 

Nuiqsut, main harvest areas for both species are indicated. ..................................................................9 

 

Figure 2.  Broad whitefish fishing areas associated with the Nigliq Channel and Fish Creek delta.  

.................................................................................................................................................................10 

 

Figure 3  Tuigauraq, the burbot fishing area, is a small side channel east of the main river. .............11 

 

Figure 4.  Ages of broad whitefish harvested in 2005 as compared to those harvested in 1985.  

Substantial differences are not apparent (2005 data from North Slope Borough Department of 

Wildlife Management). .........................................................................................................................12 

 

 



 iii

LIST OF TABLES 

 

Table 1.  Observed effort and catch rate (CPUE) during 2006 Nuiqsut burbot fishery. ....................29 

 

Table 2.  Observed effort (in net days) in the 2006 summer fishery for broad whitefish at Nuiqsut, by 

mesh size and fishing area.  ...................................................................................................................30 

 

Table 3.  Observed catch by species in the 2006 Nuiqsut summer gill net fishery.  ..........................31 

 

Table 4.  Observed CPUE (fish per day) effort in the 2006 summer fishery for broad whitefish at 

Nuiqsut, by mesh size and fishing area (sets over 12 hours only).  .....................................................32 

 



 1

HARVEST RATES FOR THE 2006 COLVILLE RIVER  

BROAD WHITEFISH AND BURBOT FISHERIES 

Lawrence L. Moulton 

and 

Jerry Pausanna 

 

INTRODUCTION 

 

Broad whitefish (Coregonus nasus. ) and burbot (Lota lota) are important to the subsistence lifestyle 

of Nuiqsut residents and are the target of directed fisheries.  The abundance and harvest of Arctic 

cisco (C. autumnalis) has been monitored continuously since 1985 (Moulton et al. 2006), while the 

broad whitefish harvest was assessed only in 1985 (Moulton et al. 1986), and the burbot fishery has 

not been studied.  In 2005, the North Slope Borough Department of Wildlife Management 

(NSB/DWM) expressed interest in developing information on the current harvest rates on these two 

species in order to evaluate current harvest levels and to evaluate future changes in the fishery. 

 

Recent oil field development in the region has raised concerns that contamination from petroleum 

hydrocarbons may enter the local food supply.  To address these concerns, NSB/DWM requested 

that samples broad whitefish caught in the fishery be evaluated for levels of polyaromatic 

hydrocarbons (PAH). 

 

Specific objectives of the 2006 survey were to 1) obtain catch rate estimates for the spring burbot 

fishery, 2) obtain catch rate estimates for the summer broad whitefish fishery, and 3) assess levels of 

hydrocarbons in the tissues of broad whitefish caught in the subsistence fishery..   
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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 2006 study used three areas of concentrated fishing effort in the Nigliq Channel 

previously identified in fall fishery studies:  1) the Upper Nigliq Channel near Nuiqsut, 2) the Nanuk 

area of the Nigliq Channel, and 3) the Nigliq Delta, but also added the Fish Creek Delta (Figure 2) 

and the traditional burbot harvest location, Tuiqauraq (Figure 3).   

 

The spring burbot fishery based in Nuiqsut begins when daylight increases and weather improves.  

In 2006,  data collection began in early April and continued into early May.  The fishery is focused 

on one location, Tuiqauraq, a small side channel of the Colville River approximately 5 miles form 

Nuiqsut.  Fishers make day trips to the site, then jig for burbot through the ice, which is about 6 feet 

thick at that time of year. 

 

The summer broad whitefish fishery begins as the river water drops and clears after breakup, 

typically in late June to early July.  Gill nets are set along the Nigliq Channel, in lower Fish Creek, 

or in the main Colville River upstream from the head of the Niqlig Channel.  Fishing can be 

accomplished through day trips from Nuiqsut, or from extended trips to fishing camps.  In 2006, data 

collection extended from July 11 to August 29. 

 

In 2006, data collection was primarily through direct interview with fishers.  A meeting was held 

with the executive director of the Kuukpik Subsistence Oversight Panel (KSOP) prior to each 

fishery to identify participants in a log book program.  Log books were issued to fishermen who had 

regularly participated in the fisheries, but few completed fishing logs were returned.   

 

Data collected for the burbot fishery included the number of people participating, and the number of 

fish caught.  All fishing was by jigging, and fishing effort was typically 2 to 4 hours.  Effort was 

standardized to angler days. 
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During fisher interviews for the broad whitefish fishery, set duration, net length, and mesh size data 

were 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.     

 

Evaluation of Contaminants 

 

Samples of broad whitefish from the Nigliq Channel and Fish Creek were obtained to test for 

potential tissue contamination.  Five fish were obtained from Fish Creek, with another 6 fish from 

the Nigliq Channel.  For each fish, samples of muscle tissue and liver tissue were screened for PAH 

levels.  Eggs from 7 females were also retained for analysis.  Tissues were placed in clean jars and 

frozen until delivered to the Analytical Resources, Inc. laboratory.  At the lab, the fish were 

processed as needed to acquire extracts of the desired tissue (11 skinless muscle samples, 11 livers, 7 

egg samples).  Extracts were analyzed by combined gas chromatography –mass spectrometry 

(GCMS) for quantitative identification of 18 individual PAH’s as follows: 

 



 4

RESULTS 

 

 Burbot Fishery 

 

Between April 5 and May 5, 2006, information on burbot fishing success was obtained from 15 

fishing groups.  The groups expended 30 angler-days of effort, resulting in a catch of 95 burbot 

(Table 1).  As a result, the average catch per day was 3.4 burbot. 

 

 Broad Whitefish Fishery 

 

Effort 

Fishing for broad whitefish typically begins when the river clears following break-up.  During 

break-up, the river can contain a high load of organic peat, which fouls gill nets and renders them 

ineffective.  As a result, most fishers wait until the peat load is at a low level.  This may typically be 

in late June to early July.  Summer rain that raises water level will again increase the peat load, and 

disrupt fishing.  During summer 2006, monitored effort totaled 49 net-days (Table 2).  Most (75%) 

of this effort was in the Upper Nigliq fishing area near Nuiqsut.  The most common mesh sizes were 

5 3/8 and 5 ½ inch (stretched mesh). 

 

Fishing was sporadic through the summer as there were frequent rain storms in the drainage that 

resulted in high peat levels during most of the fishing period.  There were short pulses of fishing 

effort when the river cleared followed by extended periods of no fishing when the river was full of 

detritus.  This led to frustration among the fishermen, and a low level of effort compared to recent 

years. 

 

  Catch Composition 

 

Broad whitefish, the target species, comprised over 93% of the total observed catch in 2006 (Table 

3).  Humpback whitefish were a small portion of the catch.  Four species of Pacific salmon made up 

5% of the catch, with chum salmon being the most abundant salmon caught. 
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Comparative Catch Rates 

 

The overall average catch rate for broad whitefish in 2006 was 7.0 (standard deviation = 2.6) fish per 

net-day (Table 4).  Highest broad whitefish catch rates were recorded in 4.5 inch mesh, with low to 

moderate catch rates in the preferred 5 3/8 and 5 ½ in meshes.   Lengths of harvested fish were not 

obtained in 2006, but it is likely the large catches in the small mesh nets were smaller fish in the 400-

500 mm range.  The larger meshes target fish in excess of 500 mm. 

  

Tissue Hydrocarbons 

 

Tissues from 11 broad whitefish from both the Upper Nigliq and Fish Creek areas were analyzed for 

polyaromatic hydrocarbons (PAH) in 2006.  Fish from each area were processed for muscle and 

liver analysis, eggs from 7 females were also analyzed.  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. 
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DISCUSSION 

 

The 2006 evaluation of the burbot fishery was the first assessment of this harvest effort, thus there is 

no historical data for comparison.   

 

Catch in the broad whitefish fishery during 2006 was similar to that recorded in 1985 (Moulton et al. 

1986).  Broad whitefish were by far the dominant catch, followed by incidental numbers of salmon 

and humpback whitefish.  One difference was the absence of Dolly Varden char in the 2006 catch – 

this species represented 13% of the summer catch in 1985.  

 

The broad whitefish catch rate observed in 2006 (7.0 fish per day, standard deviation = 2.6) was 

higher than the 1985 catch rate of 3.2 fish per day (standard deviation = 2.2).  The 1985 CPUE 

estimate was based on a more intensive survey, which observed almost 180 net days of effort 

(Moulton et al. 1986).  Differences in distribution of the fishery, mesh sizes, time periods fished, and 

changes in the fish population size, could all contribute to the differences between years. 

 

Changes in the age structure of the harvested population can reveal effects related to changes in 

fishing pressure.  Age data were not collected in 2006, but samples from 2005 were collected by the 

NSB/DWM.  The age structure from fish harvested in 2005 was not substantially different than that 

from 1985 (Figure ).  In both years, most harvested fish were between 10 and 26 years of age.  The 

small sample size and uncertainty about how well the 2005 data represent the delta-wide harvest 

preclude detailed analysis of the age distributions. 

 

The lack of detectable PAH concentrations in broad whitefish tissues, along with similar findings in 

2005 for Arctic cisco (Moulton et al. 2006), indicate that contamination of fish from petroleum 

hydrocarbons is low or non-existent. 
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Figure 1.  Study area for the 2006 evaluation of the burbot and broad whitefish fishery based in 
Nuiqsut, main harvest areas for both species are indicated. 



 10

#Y

A lp in e  P ro je c t

N u iq s u t

F is h  C re e k

N a n u k

N ig liq  D e lta

U p p e r  N ig liq

2 0 2 4 M iles

N

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.  Broad whitefish fishing areas associated with the Nigliq Channel and Fish Creek delta. 
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Figure 3  Tuigauraq, the burbot fishing area, is a small side channel east of the main river. 
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Figure 4.  Ages of broad whitefish harvested in 2005 as compared to those harvested in 
1985.  Substantial differences are not apparent (2005 data from North Slope Borough 
Department of Wildlife Management). 



Table 1.  Observed effort and catch rate (CPUE) during 2006 Nuiqsut burbot 
fishery.

Effort Catch CPUE
(angler- (number (fish per

Date days) of fish) day)
Apr 07 1 3 3.0
Apr 09 2 9 4.5
Apr 15 3 5 1.7
May 01 10 23 2.3
May 06 5 30 6.0
May 07 9 25 2.8

Total : 30 95
Average: 3.4
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Table 2.  Observed effort (in net days) in the 2006 summer fishery for broad whitefish at 
Nuiqsut, by mesh size and fishing area.

Effort (net-days)
Mesh Size
(inches) 50 610 650 670 Total

4.50 9.0 9.0
5.375 16.8 16.8
5.50 11.3 4.8 16.0

unknown 2.0 5.3 7.3

Total 2.0 37.1 4.8 5.3 49.1

Fishing Area
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Table 3.  Observed catch by species in the 2006 Nuiqsut summer gill net fishery 

Species 50 610 650 670 Total
Broad whitefish 12 234 70 25 341
Humpback whitefish 8 8
Chum salmon 11 11
Pink salmon 6 6
Chinook salmon 1 1
Sockeye salmon 1 1

Total 12 261 70 25 368

Fishing Area
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Table 4.  Observed CPUE (fish per day) effort in the 2006 summer fishery for broad
whitefish at Nuiqsut, by mesh size and fishing area (sets over 12 hours only)

CPUE (fish per day)
Mesh Size
(inches) 50 610 650 670 Total

4.50 18.7 18.7
5.375 1.7 1.7
5.50 3.0 10.8 5.3

unknown 6.0 4.7 5.1

Average: 6.0 6.6 10.8 4.7 7.0

Fishing Area

16
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APPENDIX A. 

 

Fishery Data 



Appendix Table 1.  Catch and effort data from 2006 burbot fishing season at Nuiqsut,
all effort was expended at Tuigauraq.

Number of Number of Angler Burbot
Date Fishers Burbot Days CPUE
4/7/2006 1 3 1.0 3.00
4/9/2006 2 9 2.0 4.50
4/15/2006 3 5 3.0 1.67
5/1/2006 2 11 2.0 5.50
5/1/2006 4 6 4.0 1.50
5/1/2006 1 3 1.0 3.00
5/1/2006 3 3 3.0 1.00
5/6/2006 1 10 1.0 10.00
5/6/2006 3 16 3.0 5.33
5/6/2006 1 4 1.0 4.00
5/7/2006 2 4 2.0 2.00
5/7/2006 2 8 2.0 4.00
5/7/2006 1 3 1.0 3.00
5/7/2006 2 1 2.0 0.50
5/7/2006 2 9 2.0 4.50
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Appendix Table 2.  Catch and effort data from 2006 broad whitefish fishing season at Nuiqsut.

Net Set CPUE
Fisher Fishing Length Mesh Duration Effort (fish/
Code Area Date (ft) (inches) (hrs) Species Catch (net-days 24 hrs) Notes

51 610 7/11/2006 100 5.50 24 BDWF 4 1.7 2.40
51 610 7/11/2006 80 4.50 24 BDWF 35 1.3 26.25

4 50 7/12/2006 60 24 BDWF 5 1.0 5.00
51 610 7/12/2006 100 5.50 22 BDWF 3 1.5 2.01
51 610 7/12/2006 80 4.50 22 HBWF 1 1.2 0.84
51 610 7/12/2006 80 4.50 22 BDWF 18 1.2 15.07

4 50 7/13/2006 60 24 BDWF 7 1.0 7.00
51 610 7/13/2006 100 5.50 24 BDWF 4 1.7 2.40
51 610 7/13/2006 80 4.50 24 HBWF 5 1.3 3.75
51 610 7/13/2006 80 4.50 24 BDWF 18 1.3 13.50
36 670 7/14/2006 80 24 BDWF 2 1.3 1.50
51 610 7/14/2006 100 5.50 23 BDWF 4 1.6 2.56
51 610 7/14/2006 80 4.50 23 HBWF 1 1.3 0.80
51 610 7/14/2006 80 4.50 23 BDWF 14 1.3 11.20
36 670 7/15/2006 80 24 BDWF 3 1.3 2.25
51 610 7/15/2006 100 5.50 23 BDWF 7 1.6 4.48
51 610 7/15/2006 80 4.50 23 BDWF 22 1.3 17.60
79 670 7/16/2006 80 24 BDWF 6 1.3 4.50
51 610 7/16/2006 100 5.50 24 BDWF 9 1.7 5.40
51 610 7/16/2006 80 4.50 24 BDWF 57 1.3 42.75
51 610 7/17/2006 100 5.50 24 BDWF 3 1.7 1.80
51 610 7/17/2006 80 4.50 24 BDWF 6 1.3 4.50
10 650 7/25/2006 80 5.50 1 BDWF 1 0.1 18.00
10 650 7/29/2006 80 5.50 1 BDWF 4 0.1 72.00
36 670 7/31/2006 80 24 BDWF 14 1.3 10.50
25 610 8/1/2006 100 5.375 24 BDWF 5 1.7 3.00

Administrator
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Appendix Table 1.  Catch and effort data from 2006 broad whitefish fishing season at Nuiqsut,

Net Set CPUE
Fisher Fishing Length Mesh Duration Effort (fish/
Code Area Date (ft) (inches) (hrs) Species Catch (net-days 24 hrs) Notes

10 650 8/1/2006 100 5.50 4 BDWF 3 0.3 10.80
10 650 8/1/2006 80 5.50 4 BDWF 6 0.2 27.00
25 610 8/2/2006 100 5.375 24 BDWF 6 1.7 3.60 River Dirty - drfit wood flowing down river
10 650 8/2/2006 80 5.50 24 BDWF 12 1.3 9.00
10 650 8/2/2006 100 5.50 2 BDWF 13 0.1 93.60
92 610 8/3/2006 60 5.375 30 BDWF 5 1.3 4.00
92 610 8/3/2006 60 5.375 30 CHUM 2 1.3 1.60
10 650 8/3/2006 80 5.50 24 BDWF 15 1.3 11.25
10 650 8/4/2006 80 5.50 24 BDWF 16 1.3 12.00
25 610 8/9/2006 100 5.375 24 BDWF 0 1.7 0.00 Pulled Net, river stilldirty
25 610 8/9/2006 100 5.375 24 SOCK 1 1.7 0.60 Pulled Net, river stilldirty
25 610 8/21/2006 100 5.375 15 BDWF 0 1.0 0.00 Set net on Aug 20
25 610 8/21/2006 100 5.375 15 PINK 2 1.0 1.92 Set net on Aug 20
25 610 8/22/2006 100 5.375 24 BDWF 0 1.7 0.00
25 610 8/22/2006 100 5.375 24 HBWF 1 1.7 0.60
25 610 8/22/2006 100 5.375 24 PINK 2 1.7 1.20
25 610 8/22/2006 100 5.375 24 CHUM 2 1.7 1.20
25 610 8/23/2006 100 5.375 24 BDWF 0 1.7 0.00
25 610 8/23/2006 100 5.375 24 PINK 1 1.7 0.60
92 610 8/23/2006 60 5.375 24 BDWF 0 1.0 0.00
92 610 8/23/2006 60 5.375 24 PINK 1 1.0 1.00
25 610 8/28/2006 100 5.375 24 BDWF 0 1.7 0.00
25 610 8/28/2006 100 5.375 24 CHIN 1 1.7 0.60
92 610 8/28/2006 60 5.375 18 BDWF 4 0.8 5.33
92 610 8/28/2006 60 5.375 18 CHUM 1 0.8 1.33
25 610 8/28/2006 100 5.375 6 BDWF 3 0.4 7.20

Administrator
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Appendix Table 1.  Catch and effort data from 2006 broad whitefish fishing season at Nuiqsut,

Net Set CPUE
Fisher Fishing Length Mesh Duration Effort (fish/
Code Area Date (ft) (inches) (hrs) Species Catch (net-days 24 hrs) Notes

92 610 8/28/2006 60 5.375 7 BDWF 3 0.3 10.29
92 610 8/29/2006 60 5.375 18 BDWF 2 0.8 2.67
92 610 8/29/2006 60 5.375 18 CHUM 4 0.8 5.33
25 610 8/29/2006 100 5.375 18 BDWF 2 1.3 1.60
25 610 8/29/2006 100 5.375 18 CHUM 2 1.3 1.60

BDWF = broad whitefish PINK = pink salmon
HBWF = humpback whiefish CHIN = chinook salmon
CHUM = chum salmon SOCK = sockeye salmon

50 = Main River upstream from Nigliq Channel
610 = Upper Nigliq area
650 = Nanuk area

Administrator
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Tissue Hydrocarbon Data 
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