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In 1985-2002 a Norwegian acoustic survey specially designed for saithe was conducted annually in October-November. The survey covered the near coastal banks from the Varangerfjord close to the Russian border and southwards to 62° N.  The whole area has been covered since 1992, and the major parts since 1988. The aim of conducting an acoustic survey targeting Northeast Arctic saithe has been to support the stock assessment with fishery-independent data of the abundance of the youngest saithe. The survey mainly covered the grounds where the trawl fishery takes place, normally dominated by 3 - 5(6) year old fish. 2-year-old saithe, mainly inhabiting the fjords and more coastal areas, are also represented in the survey, although highly variable from year to year. In 1997 and 1998 there was a large increase in the abundance of age 5 and older saithe, confirming reports from the fishery. In 1999 the abundance of these age groups decreased somewhat, but was still at a high level compared to years before 1997. Abundance indices for ages 2-5 from 1988 and onwards have traditionally been used for tuning, but including older ages as a 6+ group in the tuning series improved the scaled weights a little and at the 2000 WG meeting it was decided to apply the extended series in the assessment. The results from the survey autumn 2000 showed a further decrease in the abundance of age 5 and older saithe. It is not known how well the survey covers the oldest age groups from year to year, but at least for precautionary reasons the 6+ group was kept in the tuning series. Before the 2005 WG the 6+ group from the Norwegian acoustic survey was split into individual age groups 6 – 9 by rerunning the original acoustic abundance estimates. This was only possible to do for the years back to 1994. Based on further analysis during the 2005 benchmark assessment indices for ages 3-7 was been used for tuning in the 2005 and later assessments.

In 1995-2002 a Norwegian acoustic survey for coastal cod was conducted along the coast and in the fjords from Varanger to Stad in September, just prior to the saithe survey described above. This survey covered coastal areas not included in the regular saithe survey. Because saithe was also acoustically registered, this survey provided supplementary information, especially about 2- and 3-year-old saithe that have not yet migrated out to the banks. At the WG meeting in 2000 analyses were done on combining these indices with indices from the regular saithe survey in the tuning series, but it did not influence the assessment much. The WG therefore decided, for the time being, to only apply indices from the regular saithe survey in the assessment since this series was longer.

Autumn 2003 the saithe and coastal cod surveys were combined. A new survey was designed, with new stratification and smaller strata based on depth and fish distribution in recent years, and with new and more regular and “statistical correct” course lines (transects). The new course lines had already been partly introduced in the saithe survey in 2001 and 2002. Two alternative survey index series have been calculated, one for 2001-2008 representing the traditional saithe survey area with new course lines and stratification, and one for 2003-2008 representing the combined saithe and coastal cod survey areas. The indices for the former saithe survey and the two new series are presented in Tables 1-3.

Table 1 Acoustic abundance indices (in millions) by age in 1994-2008 for the traditional saithe survey area, new course lines since 2001 (fleet 13).  

	Year
	AlderAge
	

	
	2
	3
	4
	5
	6
	7
	8
	9
	10+
	Total

	1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008


	35.1

38.4

48.8

5.5

44.0

61.1

164.8

104.7

25.5

31.0

152.2

22.2

98.2

45.4

55.6
	87.1

166.1

122.6

38.0

96.7

233.8

142.5

275.9

230.2

87.5

212.4

228.1

42.6

111.0

97.2
	108.9

86.5

207.4

184.8

202.6

72.9

176.3

45.9

92.6

151.7

118.7

67.2

142.9

27.1

29.2
	41.4

46.5

31.7

79.8

69.3

62.2

11.6

53.8

18.9

26.1

49.1

20.3

19.4

61.1

13.8
	8.1

16.5

15.1

50.6

84.3

21.0

11.5

5.6

10.6

6.2

19.2

16.5

4.6

7.9

11.9
	0.7

2.4

4.0

9.6

6.6

19.2

8.0

6.1

2.2

6.4

4.7

7.7

8.5

5.8

4.0
	1.0

0.0

0.5

1.2

3.8

5.9

4.0

3.2

0.9

1.2

3.0

2.2

5.6

4.1

1.1
	0.5

0.0

0.0

0.0

0.7

1.4

1.0

3.4

0.8

0.7

3.1

1.7

2.1

4.3

1.0
	1.0

1.0

0.0

0.3

0.1

0.4

2.0

1.9

1.2

1.3

3.1

0.9

3.5

1.1

1.6
	283.8

357.5

430.0

369.8

508.1

477.8

521.7

500.5

382.9

312.1

565.6

366.7

327.3

267.9

215.3


Table 2 Acoustic abundance indices (in millions) by age in 2001-2008 for the traditional saithe survey area, with new course lines and stratification (fleet 13b).  

	Year
	Age
	

	
	2
	3
	4
	5
	6
	7
	8
	9
	10+
	Total

	2001

2002
2003

2004

2005

2006

2007

2008

2009
	105.1

52.1

56.3

140.0

13.2

86.5

43.4

60.8

49.6
	304.0

156.8

99.0

194.4

181.2

47.3

81.8

54.3

134.8
	39.4

46.3

172.8

111.2

53.8

120.6

23.3

18.1

63.2
	34.7

8.5

44.1

53.3

19.6

14.4

52.0

8.1

8.3
	3.9

5.4

6.8

18.2

19.0

6.0

7.2

10.5

5.3
	5.7

1.4

5.9

4.5

12.6

10.6

4.5

4.0

9.3
	3.9

0.3

1.0

2.7

1.9

7.5

6.1

1.1

2.0
	5.3

0.3

0.6

2.2

1.5

2.5

4.5

1.2

1.5
	2.3

0.8

0.8

2.7

0.8

3.3

1.9

2.0

3.7
	504.3

271.9

387.3

529.2

303.6

298.7

224.7

160.1

277.7


Table 3 Acoustic abundance indices (in millions) by age in 2003-2008 for the combined saithe and coastal cod survey areas with new course lines and stratification (fleet 13c).  

	Year
	Age
	

	
	2
	3
	4
	5
	6
	7
	8
	9
	10+
	Total

	2003

2004

2005

2006

2007

2008
	66.8

149.0

15.2

91.1

48.8

62.9
	118.0

206.5

200.2

62.5

85.1

63.2
	195.1

119.4

59.4

134.7

25.0

19.8
	53.8

60.0

21.6

20.0

55.5

9.1
	10.3

24.7

22.1

9.4

8.2

14.3
	14.3

9.6

16.1

14.0

7.8

5.4
	1.7

4.6

3.6

10.7

8.4

3.1
	1.4

4.5

3.3

3.5

7.1

3.1
	3.8

3.5

2.5

4.8

3.6

4.1
	465.2

581.8

353.8

350.7

249.5

186.2


Figure 1 shows S.E_Log q residuals for ages 3-9 in the diagnostics from single fleet XSA runs with the three different acoustic series. Fleet 13 represents the traditional survey, fleet 13b the traditional survey area with new course lines and stratification and fleet 13c the combined saithe and coastal cod survey areas.
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Figure 1. S.E_Log q residuals from different survey single fleet tuning runs

The tuning series from the combined survey areas gives the lowest and least variable .E_Log q residuals. The two other have higher and more variable S. E._Log q residuals; especially the one from the traditional saithe survey, but this series covers a much longer period and may therefore not be directly comparable to the two others.

Figures 2-4 presents retrospective plots of Fbar, recruits and SSB for the three single fleet runs. The patterns are the same in all runs, with overestimation of F and underestimation of SSB in the last assessment year. In all runs this pattern is weaker in later years. However, in the runs with the two new index series we do not see the same signs of increase in F and decrease in SSB in the last part of the period as in the run with the standard survey series. For these two runs the Fs in later years are very low and the SSBs unrealistic high, which can be seen in the plot of SSB and F4-7 in the last assessment year for these three runs together with some other single and multi fleet XSA runs (Fig. 5).
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Figure 2 Retrospective XSA F4-7, recruits and SSB for standard acoustic survey tuning (fleet 13)
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Figure 3 Retrospective XSA F4-7, recruits and SSB for new acoustic survey tuning (fleet 13b)
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Figure 4 Retrospective XSA F4-7, recruits and SSB for combined area acoustic survey tuning (fleet 13c)
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Figure 5 Comparison of SSB and F4-7 in the last assessment year from single and combined tuning fleet XSA runs.
Summary
New tuning series from a combined and improved survey gives lower and more stable S. E. Log q residuals than the tuning series presently used. However, the retrospective trend is still poor and the estimates of F and SSB in the last assessment year are far away from any other analysis. The new series are probably still too short to be used for tuning of the NEA saithe XSA. 
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