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catch per unit effort CPUE 
coefficient of variation CV 
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ABSTRACT 
The Alaska Department of Fish and Game (ADF&G) manages the Northern Southeast Inside (NSEI) Subdistrict 
sablefish (Anoplopoma fimbria) fishery in Southeast Alaska. Mark-recapture methods are used to estimate 
abundance of this resource. In 2010 longlined pot gear was set to catch sablefish in the NSEI management area, 
which includes the waters of Chatham Strait and Frederick Sound. Thirty-nine sets were made with a total of 1,606 
pots hauled capturing 8,876 sablefish. Healthy sablefish greater than 410 mm were tagged, finclipped, and released. 
A total of 7,443 sablefish were marked, and marked fish were successfully distributed within and among statistical 
areas in similar proportion to the average 2007–2009 commercial harvest and in proportion to the depth of capture 
established by the 2007–2009 commercial harvest. In addition, temperature and oxygen measurements were 
collected to determine the range of exposure to sablefish over the survey. 

Key words: Sablefish, black cod, Anoplopoma fimbria, Southeast Alaska, Northern Southeast Inside, NSEI, 
Chatham Strait, Frederick Sound, tagging, mark-recapture. 

INTRODUCTION 
Sablefish (Anoplopoma fimbria) are one of the most commercially valuable species in Southeast 
Alaska. The Northern Southeast Alaska Inside (NSEI) longline fishery occurs in the deep water 
fjords of Chatham Strait (between 58°19´N and 56°10´N latitude) and in Frederick Sound 
(approximately 134°25´W, 56°51´N to 133°54´W, 57°22´N; Figure 1). During the 2010 
commercial fishery, the average price paid per round pound of sablefish was $4.06 per round 
pound ($8.95 per round kg); the total ex-vessel value was $4.3 million. Sablefish are a long-lived 
species with a maximum reported age of 79 years in Southeast Alaska, and with 40-year old fish 
commonly occurring in NSEI commercial harvests (K. Munk, ADF&G, Division of Commercial 
Fisheries, personal communication). Careful management of the NSEI commercial fishery is 
necessary to ensure sustainability of this highly-valued resource. 

ADF&G manages the NSEI sablefish commercial fishery by setting annual harvest quotas based 
on abundance estimates determined from mark-recapture methods. This survey is performed 
annually to tag and finclip sablefish and is referred to as the marking portion of the study; the 
recapture portion occurs from port sampling sablefish landed by the NSEI sablefish longline 
fishery. Mark and recapture data collected for a particular year is used to set the annual harvest 
quota for the following year along with consideration of other years of data.  

The survey goal is to mark sablefish among statistical areas in proportion to sablefish population 
abundance; however, sablefish abundance by statistical area is not known. Consequently, fish are 
marked among statistical areas in proportion to commercial fishing harvest based on the 
assumption that population abundance is proportional to commercial harvest (Dressel 2009). 
Prior to the 2009 and 2010 surveys, sablefish were marked in proportion to the depth and 
statistical area where fish were commercially harvested during the preceding year only. 
Beginning in 2009, sablefish were marked in proportion to the average commercial harvest by 
statistical area and by depth of capture for the three previous years. The 2010 mark-tag survey 
was based on 2007–2009 commercial catches. Use of the three previous years of commercial 
harvest data was begun in order to best distribute marks with possible harvest patterns of the 
upcoming fishery.  

For mark recovery, port samplers observe the majority of sablefish recovered in the NSEI 
longline commercial fishery that are landed in the ports of Sitka, Juneau, and Petersburg. Fish are 
carefully examined for tail clips, and the total number of fish with and without tail clips, along 
with marking information is used to determine a Petersen estimate of abundance. The sablefish 
mark-tag survey occurs during June, ending approximately a month and a half before the NSEI 



 

 2 

longline fishery begins on August 15. This time frame was chosen to allow adequate mixing of 
marked and unmarked fish within Chatham Strait while minimizing fish movement in and out of 
Chatham Strait between the mark and recapture phases of the study.  

Sablefish have been tagged and/or finclipped in the NSEI Subdistrict since 1997. In 2004 Passive 
Integrated Transponder (PIT) tags were implanted in sablefish, and in all other years sablefish 
were tagged with floy tags. Sablefish also received finclips in all years with the exception of 
1999. From 1997 to 1999 sablefish were tagged and/or marked during the annual longline 
survey; catch per unit effort and biological data were also collected during this annual survey. 
The pattern of recaptures by the longline fishery in 1997 and 1998 indicate that fish were gear-
shy due to their initial capture by longline gear for marking (Carlile et al. 2002). As a 
consequence, in 1999 no marking (finclips) or recapture phase was conducted; however, fish 
captured on the 1999 longline survey were tagged to collect movement information. In 2000, 
both the mark and recapture phases of the project were reinstated and capture of sablefish for 
marking shifted to longlined pots. An annual longline survey to collect catch per unit effort and 
biological data was continued but now conducted separately from the mark-tag survey. Pot 
dimensions for the 2000 survey are unknown. In 2001 both 1.5 m (5 ft) and 1.8 m (6 ft) cone-
shaped pots were used; since 2002, only 1.5 m (5 ft) cone-shaped pots have been used to capture 
sablefish on the survey (Richardson 2001; Richardson 2002; Richardson 2003; O’Connell and 
Holum 2007; Stahl and Holum 2008; Stahl and Holum 2009; unpublished ADF&G data1

This report summarizes the marking and tagging activities from the 2010 NSEI sablefish mark-
tag survey. The results of the 2010 mark-recapture experiment including the population 
abundance estimate will not be presented in this report.  

). The 
annual marking survey also provides tagging information used to study sablefish movement and 
biological information to study age, length, and maturity data. In 2010, no sablefish were 
sacrificed to collect age, sex, or maturity; however, we continued to collect length data on 
captured fish.  

OBJECTIVES 
1. Capture, tag, finclip, and release at least 7,500 sablefish greater than 420 mm in order to 

estimate population abundance based on a Petersen mark-recapture estimate. 
2. Capture, measure, and release any sablefish 410 mm or smaller. 
3. Mark and tag sablefish among statistical areas in proportion to the average of the 2007–

2009 NSEI commercial harvest by statistical area. 
4. Mark and tag sablefish throughout statistical areas to insure complete mixing. 
5. Mark and tag sablefish by depth in proportion to the 2007–2009 NSEI commercial 

harvest by depth. 
6. Record temperatures that sablefish are exposed to during capture and handling. 
7. Determine if dissolved oxygen in holding tanks is at levels suitable for sablefish survival.  

                                                 
1 Data for 2004-2006 is available through ADF&G, Division of Commercial Fisheries, Douglas. 
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METHODS 
OPERATIONS 
The survey was performed in statistical areas where at least 2% of the average NSEI 2007–2009 
sablefish commercial longline fishery harvest occurred (Table 1). The R/V Zolotoi, a 31 m 
(101 ft) research vessel, was chartered to conduct the sablefish mark-tag survey from May 31, 
2010 through June 25, 2010. Contract costs were $127,500 and included fuel, food, bait, and all 
fishing gear. Vessel crew and scientific staff are listed in Appendix A. 

Survey gear was used to capture live sablefish and consisted of pots attached to a longline to 
make a string or set. Pots were cone-shaped with a 1.5 m (5 ft) diameter and 2 opposing tunnels. 
Each set included about 42 pots with approximately 73 m (240 ft) of line between each pot. 
Chopped bait was placed in a bait bag inside each pot. The bait mixture consisted of 50% squid 
and 50% pollock. A total of 10 lbs of bait were placed in each pot with 6 lbs chopped and 4 lbs 
hanging. In general, 2 pot strings were set and hauled per day. Pots were soaked for 11 to 75 
hours. Soak time was adjusted dependent on the vessel operating schedule, distance between 
sets, weather and the history of “sand flea” (Order Amphipoda) abundance in an area; in 
locations with a history of high “sand flea” abundance, the soak time was minimized to prevent 
sablefish mortalities. Captured sablefish and bycatch were released from each pot into a live well 
consisting of three temporary holding tanks.  

DATA COLLECTION 
Healthy sablefish in good condition with a minimum fork length (FL) of 420 mm were 
finclipped, tagged, and released. Fish were tagged dorsally using orange T-bar tags numbered 
between 043020 and 050512. Tagged fish were also marked with a finclip on the lower lobe of 
their caudal fin and sampled for length (Figure 2).  

Fish were not tagged or finclipped if they were 410 mm or less in FL or if they were determined 
to have reduced survival ability due to flea bites, injuries, or a lack of vigor. All discarded and 
released fish were measured for fork length.  

Fish that were previously tagged with an ADF&G tag and were in good health were released 
after recording the tag number and fork length (to the nearest cm). Fish that were captured that 
were previously tagged but were not in good health or dead, were retained and sampled for 
length. Fish that were previously tagged by an agency other than ADF&G were retained or 
released dependent on the instructions of that agency (see 2010 mark tag survey standard 
operating procedures for details). 

Bycatch was identified and counted by species. Bycatch from the genus Sebastes generally 
exhibited visible signs of barotrauma, so they were retained. Other bycatch species, including 
shortspine thornyhead rockfish (Sebastolobus alascanus), which do not show visible signs of 
barotrauma, were released.  

Sablefish captured during the NSEI mark-tag survey may be vulnerable to delayed mortality 
unless exposure to elevated holding tank temperatures and handling time are limited. Delayed 
mortality or immunological suppression was observed in experiments where capture of sablefish 
was simulated with gear (hook or trawl) contact and elevated air and/or water temperature 
exposure of 15 minutes or more (Davis et al. 2001; Davis 2005; Lupes et al. 2006). As a 
consequence, the temperatures that sablefish were exposed to during capture and handling, 
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including sea surface, ocean bottom, and holding tank temperatures were recorded and 
monitored. TidbiT®2

In order to determine if dissolved oxygen was adequate for sablefish survival in the holding 
tanks, measurement of dissolved oxygen was taken in mg/L at the beginning and end of each 
haul. When possible, measurement was taken at additional times to determine if dissolved 
oxygen measurement was affected by the number of fish in the holding tank.  

 v2 Temp Loggers were used to record bottom temperature, date, and time at 
30-minute intervals. A TidbiT® was attached to a single pot in a string at an end of the set, and 
deployed each time the gear was set. When the gear was hauled, the pot each TidbiT® was 
located on was recorded. Surface temperature was recorded by a TidbiT® at 30-minute intervals 
placed in the water at the stern of the vessel during each haul. Holding tank temperature was 
measured in center and left holding tanks using a digital water resistant thermometer, or using a 
TidbiT® if the digital thermometer battery died. This information was recorded at the beginning, 
middle, and end of each haul, along with time, and weather conditions. 

Duration of exposure of captured sablefish to elevated water temperature of the holding tank and 
air temperature were determined. When time allowed, the following information was collected 
for select pots in some sets: time required to process fish, number of sablefish tagged, number 
discarded, and number previously tagged. 

SAMPLE DESIGN 
The target tagging goal was set at 7,500 sablefish. Sablefish were finclipped and tagged among 
statistical areas in proportion to the average 2007–2009 commercial harvest from each area 
based on the target tagging goal set. In addition, sablefish marks and tags were distributed by depth 
in proportion to the 2007–2009 NSEI commercial harvest by depth in each statistical area. Depths 
ranging from 50 to 500 fathoms were considered for set placement. However, meeting the 
tagging goal for a particular statistical area was considered a priority over tagging and marking 
fish from depths where only a small proportion of the commercial harvest occurred (Table 1; 
Table 2; Table 3). 
Once the approximate quota was reached for a statistical area, the next statistical area was 
sampled. If the quota was reached in the middle of a set and a large quantity of fish were left in 
the pots, sablefish in the remaining pots were estimated and released without marking, tagging, 
or sampling.  

In order to distribute marked/tagged fish throughout a statistical area, no overlapping sets were 
performed within a statistical area, and sets were performed both over the latitudinal and 
longitudinal range of a statistical area.  

Another consideration to set placement was the marking history of an area. Numbers of sablefish 
captured, tagged, and marked during previous mark-tag surveys were used to help determine 
placement of sets. In addition, placement of survey gear was avoided at established set locations 
for the NSEI longline survey. 

                                                 
2 Product names used in this report are included for scientific completeness, but do not constitute a product endorsement. 
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RESULTS 
SCHEDULE 
The 2010 NSEI mark-tag survey occurred from June 1 to 24. The R/V Zolotoi left Sitka on 
June 1, and the crew set the first gear on that same day. The overall tagging goal was raised 
during the second half of the survey after high catches of sablefish were consistently 
experienced. Consequently, the R/V Zolotoi moved north toward the end of the survey to make 
additional sets needed to mark fish in order to meet tagging goals, as well as to spread marks 
throughout statistical areas and in proportion to depths harvested by the commercial fishery.  

The survey began in central Chatham Strait (Figure 1) near the entrance to Peril Strait and moved 
northward to north of the entrance to Icy Strait; sets 1 to 6 were made on June 1 to 4 in statistical 
areas 345701 (northern tip), 345731, and 345803. Sets 7 to 16 were then set from central 
Chatham Strait in a southerly direction to Gut Bay on June 5 to 9 (statistical areas 345701 and 
345631). Sets 17 to 18 were set in Frederick Sound (statistical area 345702) on June 10 
(Figure 1). The R/V Zolotoi was docked in Petersburg the evening of June 10 to 11 and left port 
at 5:00 pm on June 11; additional bait and supplies were obtained and the ADF& G crews were 
switched while in Petersburg. The vessel returned to Frederick Sound and hauled set 18 on June 
12; however, inclement weather and extreme tides prevented us from hauling set 17 until June 
13. Sets 19 through 23 were made in Frederick Sound from June 12 to June 14.  Sets 24 to 37 
were performed in the southern end of Chatham Strait from June 15 to 22 (statistical areas 
345631 and 345603) and were set in a southward direction. Sets 38 and 39 were made on June 
22 in the central portion of Chatham Strait (345701). An additional set was made in statistical 
area 345731. However, due to a problem with the vessel’s steering, the scientific staff returned to 
port, and this pot string was not retrieved until after the survey was ended on June 23. 

SET INFORMATION  
A total of 1,609 pots were deployed with 1,606 pots successfully recovered in 39 sets during the 
2010 NSEI mark-tag survey. The sets were deployed in depths from 156 to 481 fathoms. Soak 
time averaged 20.1 hours and ranged from 11.4 to 74.7 hours, and haul time averaged 2.1 hours 
and ranged from 1.3 to 4.1 hours (Appendix B). Sets 17 and 18 had long soak times of 74 and 41 
hours, respectively, due to inclement weather, difficulties in locating sets due to extreme tides 
pulling buoys under water, and travel time to and back from Petersburg. Set 17 was located near 
the confluence of Chatham Strait and Frederick Sound an area of extreme current and should be 
avoided in the future. Extreme tides caused other sets to be difficult to locate due to buoys being 
pulled under the surface. Additional buoy line on sets during periods of extreme tides may help 
crew locate sets; crew found it easier to locate buoys during slack (low or high) tide. Multiple pot 
strings parted during the survey (sets 17, 18, 24, 36, and 37); the majority of these sets were in 
rocky bottom with set 24 having a bottom contour with dramatic climbs and drops.  

CATCH AND TAGGING INFORMATION  
A total of 10 species of fish and one species of commercially important crab were caught and 
identified during the survey in 2010 (Appendix C); a total of 10,829 individual fish or 
commercially important crab species were caught. Sablefish was the dominant species of fish 
caught, followed by arrowtooth flounder (Atheresthes stomias), Dover sole (Microstomus 
pacificus), Pacific halibut (Hippoglossus stenolepis), and Pacific cod (Gadus macrocephalus) 
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(Appendix D). Sixteen fish were not identifiable due to sand flea damage. A total of 206 golden 
king (brown) crab (Lithodes aequispina), one Tanner crab (Chionoecetes bairdi), and one 
grooved Tanner crab (Chionoecetes tanneri) were captured and identified. Numerous other 
invertebrates were entangled or captured in the pot gear; the following are some of the organisms 
observed; however, this list is not exhaustive: coral (Primnoa pacifica); basket and brittle stars 
(Class Ophiuroidea), mud stars (Ctenodiscus crispatus), heart urchins (Brisaster latifrons), 
hermit crabs (Superfamily Paguroidea), and tritons (Charonia sp.).  

A total of 8,876 sablefish were caught during the 2010 survey; 7,443 of these fish were tagged, 
finclipped, and released. One fish previously tagged by ADF&G was accidentally clipped and re-
released with the original tag. Two sablefish were captured below the minimum tagging size of 
420 mm and released alive. The catch included 160 fish previously tagged by ADF&G that were 
re-released with their original tag; two of these fish were tagged during the 2010 survey. In 
addition, four fish were captured that were previously tagged by the Department of Fisheries and 
Oceans (DFO) in Canada. These fish were retained, biological information was collected, and the 
tag and otoliths were returned to DFO. An additional 260 sablefish were captured and then 
discarded or released without tagging because they were dead or not healthy due to sand flea 
damage or other injuries, such as pot abrasions or a torn mouth. In addition, an estimated 1,004 
sablefish were released without tagging because the quota was reached for an area. The fate of all 
sablefish captured during the 2010 mark-tag survey is summarized by set in Appendix E. 

The overall target tagging goal of 7,500 sablefish was closely approximated with 99% of the goal 
met in 2010. Marked fish were distributed among statistical areas, with ≤1% difference between 
the goal and actual number of sablefish marked by statistical area (Table 3).  

Marked fish were generally spread throughout statistical areas and in each statistical area in 
proportion to the depths that sablefish were caught in the commercial harvest (Table 1, Table 2, 
Table 4). However, there were a few statistical areas where it was not possible to spread marked 
fish across the entire area, and marks were not completely distributed in proportion to the 2007–
2009 harvest by depth for some depth classes (Table 1, Table 2, Table 4). In statistical area 
345731, large catches were made on either end of the statistical area at the beginning of the 
survey, which led to meeting marking goals early for this area; however, no fish were marked in 
the middle of the statistical area. Statistical areas where the overall tagging goal was relatively 
small and only a few sets contributed to the statistical area were particularly difficult to 
approximate proportions by depth class. Additional sets were planned in statistical areas to 
improve the marking proportions across the statistical area and by depth; however, limited time, 
inclement weather, vessel issues, and poor catches prevented the spread of marks across 
statistical areas (345731 and 345603) and in proportion to the depth of the commercial fishery 
(345603, 345731, and 345701) in some statistical areas. Bathymetric charts helped to 
approximate marking proportions by depth for each statistical area. Most fish in Chatham Strait 
were captured from depths greater than 200 fathoms, and no fish were captured and tagged from 
the shallowest depth classes of 50 to 150 fathoms (Table 4), which made up less than 1% of the 
2007–2009 commercial harvest (Table 1). 

BIOLOGICAL INFORMATION   
A total of 7,436 sablefish were marked and measured out of the 7,619 captured and measured; 
consequently, the length distribution of marked sablefish was representative of all fish caught on 
the survey with an average length of 665 mm for marked fish. In 2010 the lengths sampled 
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ranged from 410 to 1060 mm. The length histogram exhibits a trailing tail at large lengths and at 
small lengths a small peak occurs at 480 mm (Figure 3). 

In 2010, mid- to large-sized sablefish composed a greater proportion of the catch (55%); 
however, an increase in the contribution of small-sized fish to the catch occurred from the 
previous year (from 37% to 45%). Mid- to large-sized sablefish (660–1080 mm) composed a 
greater proportion (≥60%) of the fish captured in the northern statistical area of 345803, 
Frederick Sound (345702 and 335701), and the southern two statistical areas of 345603 and 
345631 (Table 5; Figure 4). The catch from statistical areas of 345731 and 345701 were 
composed of a larger proportion (≥54%) of smaller fish (400–650 mm; Table 5; Figure 4); sets in 
these statistical areas that were composed of a large proportion of small fish occurred in waters 
adjacent to Baranof Warm Springs, around the entrance of Peril Strait, and just south of Icy Strait 
(Figure 4). Some of these sets were large with a high contribution to the total marked fish in the 
statistical area, resulting in the overall higher proportion of smaller fish in statistical areas 
345731 and 345701.  

TEMPERATURE AND OXYGEN DATA 
Temperature was successfully measured at the times and locations sablefish were exposed to 
during capture and handling on the 2010 NSEI mark-tag survey. Bottom temperatures ranged 
from 4.8°C to 5.6°C varying less than 1°C over the entire survey with an average bottom 
temperature of 5.2°C (Figure 5). Surface temperatures ranged from 8.1°C to 12.1°C with an 
average of 9.9°C. Holding tank temperatures of the left and center tank were similar and ranged 
from 9.0°C to 15.7°C with an average temperature of 12.7°C. There was about a 4.7°C 
difference between the average surface and bottom temperatures and 7.5°C difference between 
the average holding tank and bottom temperatures. Surface temperatures varied 4.0°C and the 
holding tank temperatures 6.7°C over the entire survey. Over the course of a day, the surface and 
holding tank temperatures varied up to 2.6°C and 4.2°C, respectively (Figure 5); the daily 
surface and holding tank temperature variability was dependent on weather conditions. Average 
bottom temperature was similar from 2008 to 2010; however, the average surface temperature 
varied about 2°C and the holding tank temperature about 1 °C over the last three surveys.  

The temperature of the holding tanks was generally warmer than the surface temperature 
recorded during a day (Figure 5). The holding tank water was usually coolest in the morning 
after sitting over night and then warmed up during the day. During the 2010 survey some very 
hot and sunny days occurred. On these days, rigid Styrofoam pieces cut to fit were used to cover 
the first and middle holding tanks. In addition the tanks were frequently flushed. All of the water 
from a holding tank was dumped and the tank was refilled in an attempt to maintain high oxygen 
levels and cool water temperatures for sablefish held in the tanks prior to tagging.  

No bottom temperature data for sets 1, 3, or 8 was obtained due to a malfunction with TidbiT® 1 
and losing TidbiT® 2. This lost information is not a concern because bottom temperature varies 
little over the course of the survey. Only one TidbiT® was set per pot string with the expectation 
that some TidbiT®s would be lost or malfunction and that data for every set would not be 
obtained. In addition, some malfunctioning occurred with the holding tank thermometer; 
consequently, holding tank temperatures were not recorded for a couple sets.  

Dissolved oxygen measurements were collected during the 2010 mark-tag survey in order to 
determine if oxygen was limited in the live holding tanks. The dissolved oxygen was collected 
for the first 10 sets and varied from 10.6 to 14.2 mg/L.  
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The total time required to process a pot of sablefish, including tagging, measuring, clipping, and 
discarding, was recorded for 11 different pots. The maximum time to process the sablefish in a 
pot was 741 seconds (12 minutes and 21 seconds) for 37 fish. For the pots observed, on average 
it took 21 seconds to process a fish. 

DISCUSSION 
We were able to mark over 7,000 sablefish in the 2009 and 2010 surveys, some of the factors 
that lead to the success of these two past surveys were replacement of herring in the bait mixture 
with pollock, availability of bathymetric data, and a knowledgeable captain in 2009 that explored 
new set locations, many which were also used in the 2010 survey. Some additional factors that 
may have contributed to the success of the 2010 survey were that no biological samples were 
collected allowing for more fish to be marked, and an influx of small fish may have been 
available for marking. 

Even though the tagging goals for the 2010 survey were closely approximated, a number of 
problems occurred during this survey. The pot string line parted multiple times during the 
survey, possibly due to weathered line, inclement weather, extreme tides, rocky bottom, a new 
captain, and an inexperienced hydraulic operator. In addition, during this survey a 
disproportionally large amount of time was necessary in Frederick Sound in order to meet the 
tagging goals for these statistical areas. A total of 18% of the sets were made in Frederick Sound, 
although, only 5% of the total marking goal was needed in this area. In the future, it may be 
advisable to expend less fishing effort in Frederick Sound and more in statistical areas with a 
greater proportion of the marking goal.  

During the 2010 NSEI mark-tag survey, sablefish were known to be exposed to elevated water 
and air temperatures for a maximum of 12 minutes; however, the minimum length of exposure 
that may contribute to immunological suppression is currently unknown. Sablefish captured and 
released during the NSEI mark-tag survey were exposed to elevated temperatures of up to 
15.7°C, approximately 10.5°C degrees higher than the bottom temperatures from which they 
were captured. In experiments conducted by Davis and others (2001), fish that were exposed to 
temperatures similar to the average temperatures observed in the live holding tanks on board the 
R/V Zolotoi had delayed mortality after first being subjected to towing (33%). Fish captured 
during the mark-tag survey may get dragged in pots that are hanging in the water while other 
pots are being processed on deck. However, detrimental effects to captured sablefish are 
minimized due to adequate dissolved oxygen in holding tanks and limited exposure to air when 
dumping fish from pots into holding tanks.  Also the handling time on deck when fish are tagged, 
clipped, measured, and examined is limited.  

The dissolved oxygen levels in the live holding tanks on the survey should be adequate for 
survival of sablefish. In an experiment conducted by Kennedy and Smith (1971) sablefish were 
suffocated to determine their oxygen requirements. Sablefish needed only 1 mg/L of dissolved 
oxygen in 12°C of seawater to survive; however, at higher temperatures more oxygen was 
required. The dissolved oxygen level in the holding tanks was probably high due to the constant 
flow of fresh seawater, frequent complete flushing of each holding tank, and the limited time 
each sablefish spent in a holding tank. In addition, the dissolved oxygen was observed to have 
little variation with the relationship to the number of fish in the holding tank. As a result of the 
above factors and the length of time necessary to stabilize dissolved oxygen readings, we 
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decided to discontinue sampling the dissolved oxygen measurements during the 2010 mark-tag 
survey.  

The overall average length of captured sablefish has increased significantly (p<0.001; an 
increase of 116 mm) since the mark-tag survey began using pot gear in 2000. However, the 2010 
mark-tag survey went against the trend of an increase in average length each year (O’Connell 
and Holum 2007; Richardson 2001; Richardson 2002; Richardson 2003; Stahl and Holum 2008; 
Stahl and Holum 2009; unpublished ADF&G data3
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during the 2010 mark-tag survey (664 mm, SE 0.92) was a decrease in the average length of fish 
captured from 2009 (682 mm, SE 0.89; Stahl and Holum 2010). The spatial distribution of the 
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(Dressel 2009), and low recruitment has been observed in Chatham Strait (Dressel 2009) and in 
the Gulf of Alaska (Hanselman et al. 2008). Few strong year classes have been apparent in the 
Gulf of Alaska since the 2000 year class (Hanselman et al. 2009). However, in 2010 a greater 
proportion of sablefish at small lengths of 410 to 500 mm compared to previous years was 
observed (Figure 3). In addition, a slight increase in the proportions at these small lengths was 
observed in the Chatham Strait longline survey (Aug. 1–5, 2010), and a dramatic increase at 
these lengths occurred in the Clarence Strait longline survey (May 4–9, 2010). In addition, the 
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Table 1.–Average proportion of 2007–2009 NSEI sablefish harvest by statistical area and sablefish harvest by depth class and statistical area.  

  Average proportion 2007–2009 NSEI harvest by depth class (fathoms) 

Statistical area 

Average 
proportion 
2007–2009 

NSEI 
harvest 50–100 101–150 151–200 201–250 251–300 301–350 351–400 401–450 451–500 

335701 2%  3%  3%  74%  20%  0%  0%  0%  0%  0% 
345603 11%  0%  0%  2%  10%  24%  31%  32%  1%  0% 
345631 34%  0%  0%  0%  0%  6%  33%  61%  0%  0% 
345701 34%  0%  0%  0%  0%  8%  43%  28%  14%  6% 
345702 3%  1%  2%  91%  4%  3%  0%  0%  0%  0% 
345731 10%  0%  0%  1%  9%  41%  44%  5%  0%  0% 
345803 7%  0%  0%  0%  12%  15%  58%  13%  0%  2% 

 

 

 

Table 2.–Marking goals by NSEI statistical area and depth based on a total goal of 7,500 marks and tags.  

  Number of fish to tag/mark by depth range (fathoms) 

Statistical area 
Number of fish 

to tag/mark 50–100 101–150 151–200 201–250 251–300 301–350 351–400 401–450 451–500 
335701 114 3 3  84  23  0  0  0  0  0 
345603 824 1 3  13  84  197  258  263  5  0 
345631 2,535 0 2  6  8  149  833  1,537  0  0 
345701 2,546 0 0  3  11  204  1,098  716  365  148 
345702 243 1 5  222  9  6  0  0  0  0 
345731 724 2 0  6  68  297  318  33  0  0 
345803 514 0 0  1  59  79  297  69  0  8 
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Table 3. –Marking goals and actual number of tagged and marked sablefish released by statistical area for the NSEI 
mark-tag survey, 2010. 

Statistical area 

Average percent of 
2007–2009 NSEI 

commercial harvest 
Goal based on 7,500  

marks and  tags 
Number marked 

and tagged 
Percent  

marked and tagged 
335701 2% 114 90 1% 
345603 11% 824 810 11% 
345631 34% 2,535 2,634 35% 
345701 34% 2,546 2,535 34% 
345702 3% 243 253 3% 
345731 10% 724 641 9% 
345803 7% 514 480 6% 
Total  7,500 7,443  

 
 

 

 

Table 4.–Number of sablefish marked and tagged by NSEI statistical area and depth class for a total goal of 7,500 marks/tags. 

 Number of fish tagged/marked by depth class (fathoms)  
Statistical area 151–200 201–250 251–300 301–350 351–400 401–450 451–500 Total 

335701  32  58      90 
345603  42  124  270  374    810 
345631  48  156  876  1,554    2,634 
345701  31  469  1,072  647 118 198  2,535 
345702  253        253 
345731    374  267     641 
345803  71  95  176  138    480 
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Table 5.–Proportion of sablefish captured and measured for length by length class in each statistical area for the NSEI mark-tag 
survey, 2010.  

Statistical 
area 

Number 
400–650 mm 

Number 
660–1080 mm 

Proportion 
400–650 mm 

Proportion 
660–1080 mm 

335701 27 66 0.29 0.71 
345603 345 521 0.40 0.60 
345631 1,022 1,742 0.37 0.63 
345701 1,440 1,237 0.54 0.46 
345702 77 192 0.29 0.71 
345731 458 225 0.67 0.33 
345803 184 323 0.36 0.64 

All areas 3,553 4,306 0.45 0.55 
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Figure 1.–Set locations for the NSEI mark-tag survey, 2010.  
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Figure 2.–Sablefish marking guidelines, NSEI mark-tag survey, 2010. Sablefish are double-marked 
with a lower caudal finclip and a T-bar tag. 

Insert "T-bar" tag at base of dorsal fin 
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Figure 3.–Length frequency of all sablefish captured and measured during the 2000 to 2010 mark-tag 

surveys.  
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Figure 4.–Sablefish length distribution mapped by set, NSEI mark-tag survey, 2010.  
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Figure 5.–Temperatures that sablefish were exposed to during their capture and handling on the NSEI 

mark-tag survey, 2010. 
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Appendix A.–Crew from the R/V Zolotoi and staff from the Alaska Department of Fish and Game on 
the NSEI mark-tag survey, 2010 (first leg, June 1–10 and second leg, June 11–24).   

Name Position Affiliation Leg(s) 
Gary Mangini Skipper R/V Zolotoi Both 
Gus Johns Engineer/Deck R/V Zolotoi Both 
Manuel Pasillas Deck R/V Zolotoi Both 
Steve Yahn Deck R/V Zolotoi Both 
Cleo Brylinsky Survey leader ADF&G First and Second (11-16)                   
Jennifer Stahl Survey leader ADF&G Second  
Rebecca Knight Scientific staff ADF&G First 
Craig Monaco Scientific staff ADF&G First 
Martina Kallenberger Scientific staff ADF&G Second 
Haixue Shen Scientific staff ADF&G Second (17-20) 
Sherri Dressel Scientific staff ADF&G Second (20-24) 
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Appendix B.–Detailed set information, including location and timing, for the NSEI mark-tag survey, 2010. 

  Start End       Depth (fm)  

Set 
Stat 
area 

Lat 
deg 

Lat 
min 

Long 
deg 

Long 
min 

Lat 
deg 

Lat 
min 

Long 
deg 

Long 
min Date Set 

Time 
set 

Soak 
time (h) 

Haul 
time (h) 

Haul 
direction 

# Pots 
set Start End Avg Substrate 

1 345701 57 28.49 134 42.44 57 26.55 134 43.49 6/1/10 14:40 14.1 4.1 Opposite 42 297 313 316 Mud/Soft 
2 345731 57 34.24 134 46.33 57 32.46 134 48.20 6/1/10 16:26 17.5 3.1 Opposite 42 312 340 322 Mud/Hard 
3 345731 57 59.55 134 53.09 57 57.54 134 53.37 6/2/10 16:31 17.3 3.0 Same 42 293 261 277 Mud/Soft 
4 345803 58 1.46 134 52.46 58 3.62 134 52.71 6/2/10 17:31 13.5 2.0 Opposite 42 341 357 367 Mud/Soft 
5 345803 58 22.12 135 0.87 58 20.19 135 0.34 6/3/10 16:13 14.6 2.5 Opposite 42 234 246 257 Mud/Soft 
6 345803 58 10.36 134 56.16 58 12.70 134 56.23 6/4/10 18:16 11.4 2.0 Opposite 41 351 322 332 Mud/Soft 
7 345701 57 29.53 134 47.17 57 27.57 134 46.80 6/5/10 13:13 18.0 2.3 Opposite 42 347 392 375 Mud/Soft 
8 345701 57 26.16 134 40.13 57 28.38 134 39.97 6/5/10 14:23 19.9 2.6 Opposite 42 272 275 268 Mud/Soft 
9 345701 57 19.51 134 40.09 57 17.46 134 39.40 6/6/10 13:46 16.7 2.9 Opposite 42 265 362 279 Hard 
10 345701 57 14.73 134 42.26 57 16.47 134 41.78 6/6/10 14:44 20.3 1.8 Same 42 480 421 443 Hard 
11 345701 57 12.82 134 45.45 57 10.97 134 43.42 6/7/10 14:44 14.7 1.9 Same 42 326 367 345 Mud 
12 345701 57 10.85 134 44.98 57 12.49 134 46.68 6/7/10 15:19 16.4 2.6 Same 42 333 321 326 Mud 
13 345701 57 7.14 134 43.03 57 5.20 134 41.56 6/8/10 16:24 12.9 2.6 Same 42 347 356 352 Mud 
14 345701 57 2.53 134 41.76 57 0.46 134 41.62 6/8/10 17:07 17.4 2.5 Same 43 356 351 355 Hard 
15 345631 56 55.69 134 41.64 56 57.47 134 41.65 6/9/10  9:37 19.8 2.3 Opposite 41 330 337 337 Unknown 
16 345631 56 51.68 134 34.86 56 53.37 134 36.19 6/9/10 14:45 17.9 2.4 Same 42 377 363 371 Mud 
17 345702 56 55.34 134 26.08 56 56.77 134 22.07 6/10/10 12:19 74.7 1.7 Opposite 42 183 188 184 Gravel 
18 345702 57 4.42 134 10.43 57 6.12 134 7.87 6/10/10 13:40 41.5 1.7 Opposite 42 193 198 197 Rock 
19 345702 57 3.29 134 7.55 57 1.56 134 10.03 6/12/10 9:43 22.1 1.4 Same 42 186 185 195 Gravel 
20 345702 57 3.45 134 15.99 57 1.75 134 18.45 6/13/10 10:14 26.1 1.5 Opposite 42 194 192 193 Gravel 
21 335701 57 12.56 133 51.90 57 14.03 133 49.22 6/13/10 19:59 12.2 1.5 Opposite 42 250 216 251 Mud 
22 345702 57 10.41 134 1.03 57 9.51 134 4.06 6/14/10 10:59 20.1 1.8 Opposite 42 162 216 165 Gravel 
23 345702 57 5.88 134 14.91 57 7.40 134 11.61 6/14/10 14:40 19.4 1.4 Same 42 171 163 164 Hard 
24 345631 56 56.22 134 35.67 56 54.52 134 34.63 6/15/10 14:05 19.2 3.1 Same 42 282 156 327 Hard 
25 345631 56 43.75 134 34.45 56 42.14 134 35.74 6/15/10 15:47 23.1 1.3 Opposite 41 385 352 382 Sand 
26 345631 56 49.82 134 33.42 56 48.39 134 31.49 6/16/10 15:31 14.7 2.5 Same 39 297 377 381 Unknown 

-continued- 
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Appendix B.–Page 2 of 2. 

  Start End      Depth (fm)  

Set 
Stat 
area 

Lat 
deg 

Lat 
min 

Long 
deg 

Long 
min 

Lat 
deg 

Lat 
min 

Long 
deg 

Long 
min Date Set 

Time 
set 

Soak 
time (h) 

Haul 
time (h) 

Haul 
direction 

# Pots 
set Start End Avg Substrate 

27 345631 56 44.19 134 31.38 56 42.40 134 32.07 6/16/10 16:47 16.7 2.1 Same 41 394 397 388 Mud/Hard 
28 345631 56 48.81 134 35.40 56 46.87 134 34.10 6/17/10 9:00 22.6 2.0 Same 38 357 398 399 Mud/Soft 
29 345631 56 43.85 134 35.63 56 45.51 134 37.44 6/17/10 12:19 23.4 1.4 Opposite 41 397 394 397 Hard 
30 345631 56 39.31 134 31.43 56 37.55 134 32.92 6/18/10 14:08 17.9 1.9 Same 42 390 356 366 Hard 
31 345631 56 35.25 134 29.67 56 33.48 134 30.42 6/18/10 14:51 20.7 1.8 Same 40 378 346 347 Hard 
32 345631 56 39.54 134 34.24 56 37.40 134 34.25 6/19/10 10:50 21.2 1.6 Same 42 348 351 352 Hard 
33 345631 56 31.11 134 33.20 56 33.02 134 32.13 6/19/10 14:32 20.0 1.6 Opposite 42 357 342 327 Hard 
34 345631 56 30.04 134 28.08 56 31.98 134 27.31 6/20/10 13:23 18.3 1.7 Same 42 303 263 257 Mud/Hard 
35 345603 56 24.54 134 30.21 56 22.87 134 28.67 6/20/10 14:41 21.1 2.4 Same 40 261 396 390 Mud/Hard 
36 345603 56 22.32 134 30.02 56 20.60 134 28.74 6/21/10 10:52 22.5 1.8 Opposite 40 380 380 302 Hard 
37 345603 56 19.24 134 23.36 56 17.39 134 24.35 6/21/10  15:06  14.6 2.2 Opposite 41 231 313 311 Hard 
38 345701 57 11.44 134 42.10 57 13.10 134 42.04 6/22/10 17:15 14.3 1.7 Same 34 260 462 449 Hard 
39 345701 57 15.63 134 43.34 57 17.54 134 43.74 6/22/10 18:04 16.4 1.9 Same 39 450 449 461 Hard 
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Appendix C.–Species caught and identified during the NSEI mark-tag survey, 2010. 

Common name Scientific name 

Sablefish Anoplopoma fimbria 

Rougheye rockfish Sebastes aleutianus 

Shortraker rockfish Sebastes borealis 

Redbanded rockfish Sebastes babcocki 

Shortspine thornyhead rockfish Sebastolobus alascanus 

Arrowtooth flounder Atheresthes stomias 

Pacific halibut Hippoglossus stenolepis 

Dover sole Microstomus pacificus 

Pacific sleeper shark Somniosus pacificus 

Pacific cod  Gadus macrocephalus 

Golden (brown) king crab Lithodes aequispina 

Tanner crab Chionoecetes bairdi 

Grooved tanner crab Chionoecetes tanneri 
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Appendix D.–Fish captured by set for the NSEI mark-tag survey, 2010. 

 Groundfish Sharks Rockfish  

Set Sablefish 
Pacific 

cod 

Arrow- 
tooth 

flounder 
Pacific  
halibut 

Dover 
sole 

Unknown 
general 

groundfish 

Pacific 
sleeper 
shark 

Thorny- 
head 

Rough- 
eye 

Short- 
raker 

Red- 
banded Total 

1  432   15  1  1   3     452 
2  277   19  5  4   2     307 
3  406   3  3  1       413 
4  174   5  2  6   1     188 
5  171   4  10  1   1  1    188 
6  163   7  7  1        178 
7  260   9   9   1     279 
8  627   3  1    3     634 
9  183   8  1  1       193 

10  182   1   8 2  1     194 
11  214   19   3   7     243 
12  442   9  2         453 
13  454   8  4  12   1     479 
14  365   8   7        380 
15  386   13  4  11   1     415 
16  436   18  1  10   1     466 
17  38  19  34  12  2 2  1  44  3  155 
18  62  2  24  4  4 3    8    107 
19  20  5  35  9      2    71 
20  72  2  59  28  2     9    172 
21  93   33  22  1     11    160 
22  32  67  238  41      4  2  384 
23  47  25  108  26      10  2  218 
24  247   7  2    1  1    258 
25  100   18  2  31        151 
26  235   13  1  2   3     254 

-continued- 
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Appendix D.–Page 2 of 2. 

 Groundfish Sharks Rockfish  

Set Sablefish 
Pacific 

cod 

Arrow- 
tooth 

flounder 
Pacific  
halibut 

Dover 
sole 

Unknown 
general 

groundfish 

Pacific 
sleeper 
shark 

Thorny- 
head 

Rough- 
eye 

Short- 
raker 

Red- 
banded Total 

27  185   8   30  1  5     229 
28  310   8  1  14        333 
29  60   11  3  71        145 
30  259   15  3  10    2     289 
31  244   14  3  3    2   1   267 
32  147   21  10  10    2     190 
33  163   11  5  12  5   2     198 
34  189   18  1  1    1  10  9   229 
35  381   15  3  1    1     401 
36  314   18  2  4    1  1  6   346 
37  340   14    1    1  2   358 
38  49   2  1  25        77 
39  117   1   39  1   2     160 

Total  8,876 120  874  220  335  16 1  45  102  18 7  10,614 
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Appendix E.–Numbers of sablefish marked, released, retained, or discarded by set for the NSEI mark-tag survey, 2010.  

 Released Retained Discarded  

Set 

Tagged 
and 

marked 

Previously 
tagged by 
ADF&G 

Clipped 
only 

Previously 
tagged by 

other agency Mortality 

Previously 
tagged by 
ADF&G 

Sand 
fleas 

Not  
marketable 

Too 
small 

Numbers 
estimated Total 

 1  418  12      2    432 
 2  267  5  1  1  1 2    277 
 3  374  6      24 2    406 
 4  156  1      10 7    174 
 5  166       4 1    171 
 6  158  1      1 3    163 
 7  248  5      5 2    260 
 8  209  1      12 6  399  627 
 9  166  7      7 3    183 
 10  159  3      19 1    182 
 11  200  5      4 5    214 
 12  299  5 1     7  130  442 
 13  332  4      1 2  115  454 
 14  347  9      9    365 
 15  325  12  2    2 10  35  386 
 16  312  4    1  8  111  436 
 17  35       1 2    38 
 18  53   1    6 1 1   62 
 19  19       1    20 
 20  72           72 
 21  90  1      2    93 
 22  31       1    32 
 23  43       4    47 
 24  191  4      5 1  46  247 
 25  94  4      1 1    100 
 26  228  4      3    235 
 27  176  3      6    185 
 28  293  9      5 3    310 
 29  57  2   1       60 
 30  242  11      1 5    259 
 31  239  4      1    244 
 32  138  4      1 4    147 

-continued- 
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Appendix E.–Page 2 of 2. 

 Released Retained Discarded  

Set 

Tagged 
and 

marked 

Previously 
tagged by 
ADF&G 

Clipped 
only 

Previously 
tagged by 

other agency Mortality 

Previously 
tagged by 
ADF&G 

Sand 
fleas 

Not  
marketable 

Too 
small 

Numbers 
estimated Total 

33 158 2      2 1  163 
34 181 1     1 6   189 
35 356 8   1   16   381 
36 276 15   1   8  14 314 
37 178 5      3  154 340 
38 44 2      3   49 
39 113 1   1   2   117 

Total 7,443 160 1 4 4 2 111 145 2 1,004 8,876 
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