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Executive Summary

This is a report made by the Russian-Norwegian “Basic Document Working Group” (BDWG).  There was not a particular meeting of the BDWG in 2006 and the current report has been made by correspondence. Harvest control rules for Northeast Arctic (NEA) Haddock, and work made in accordance to the working plan to provide a scientific assessment of optimal long-term yield of the most important commercial species in the Barents Sea, were discussed.

Northeast Arctic Haddock

ICES has evaluated the harvest control rule for NEA Haddock. The present BDWG report gives the results from the evaluation. The BDWG recommends that the Joint Russian-Norwegian Fisheries Commission at their 35th session, on the basis of the discussion in the present BDWG report, replace a 3-year rule with a 1-year rule. This will suggest that the Joint Russian-Norwegian Fisheries Commission in the management of the NEA haddock should apply the following HCR: 

·  TAC for the next year will be set a level corresponding to Fpa. 

· The TAC should not be changed by more than +/- 25% compared with the previous year’s TAC.

· If the spawning stock falls below Bpa, the procedure for establishing TAC should be based on a fishing mortality that is linearly reduced from Fpa at Bpa to F= 0 at SSB equal to zero.  At SSB-levels below Bpa in any of the operational years (current year and a year ahead) there should be no limitations on the year-to-year variations in TAC.

However, this modified HCR seems not to come into effect in the management of NEA haddock before 2008. ICES stated in their 2006 report on the TAC level for 2007 the following: 

“This year’s assessment shows considerable changes in total biomass, spawning biomass, and fishing mortality in comparison with assessments of previous years, due to the revision of biological data, a small redefinition of the stock and revision of the catch data, and could therefore not be used as a basis for advice.

The recent increase in SSB (through the years 2001-2004) has been associated with catches less than 130 000 tonnes (including misreported catches). In the absence of a reliable assessment and since these catches appear to have led to an increase in the stock, ICES recommends keeping catches below this level. “

Thus, due to the absence of a reliable assessment of stock status the advice from ICES on TAC for NEA Haddock  for 2007 was not made on the basis of the agreed HCR. 

Scientific assessment of optimal long term yield

A brief report on the research programme for estimation of long-term yield of marine organisms in the Barents Sea taking into account species interactions and effect of ecosystem factors is presented in section 4.
1.
Introduction

According to point 12.2 in the protocol of the 30th session of the Commission it was agreement on the necessity to develop a “Basic document regarding the main principles and criteria for long term, sustainable management of living marine resources in the Barents- and Norwegian Seas” - and that this document should be regarded as a normative basis for a long term strategy for sustainable management of the most important joint fish stocks of the two nations. To develop this “Basic document” a working group of specialists from Russia and Norway was appointed.

The Basic Document Working Group (BDWG) submitted their report to the meeting of the 31st session of the Commission. The report formed a basis for discussions on the harvest control rule for cod and haddock, which was decided at that meeting. The Parties agreed that the BDWG during the following year should illustrate how these decision rules would work. The working group prepared a progress report on the evaluation of the harvest control rule to the meeting of the 32nd session of the Commission. 

At the 32nd session, the Commission confirmed that the joint stocks of NEA cod and haddock should be managed in accordance with the management strategies formulated at the 31st session of the Commission. In addition, the Commission agreed that BDWG should continue their evaluation of the management strategies.

In 2005 the harvest control rule for NEA cod, including measures for ensuring rebuilding of the stock in cases when SSB falls below Bpa was evaluated by ICES and found consistent with the precautionary approach to fisheries. At their 34th session, the joint Russian-Norwegian Fisheries commission agreed to set the TAC for NEA cod in accordance with the evaluated HCR. 

In 2006 work has been carried out on the revision of historical data and on the evaluation of the agreed harvest control rule for NEA haddock. The present BSWG gives a summary of this work and also recommends that modification of the HCR for NEA haddock is made by the 35th session of the Joint Russian-Norwegian Fisheries Commission. 

The report contains also a description of progress in the work on evaluation of the NEA haddock harvest control rule and in the work on scientific estimation of long term optimal yield from the important fish stocks in the Barents Sea.

2.
Harvest control rule for Northeast Arctic Haddock

The work of IMR and PINRO on revising historical data, revision of biological reference points, development of models and carrying out simulation runs in order to evaluate harvest control rule for NEA haddock is continued. This work is going in accordance with the plan adopted by the Commission in 2004, and has taken place in the following steps which includes revision of historical data, considerations of biological reference points, stock recruitment considerations and simulations for evaluation of harvest control rules:  

· ICES Workshop on Biological Reference points for North East Arctic Haddock (WKHAD), 6-10 March 2006. Report ICES CM 2006/ACFM:19

· Revision of historical data. No revision of biological reference points

· ICES Arctic Fisheries Working Group, April 2006 Report ICES CM 2006/ACFM: 25

· Stock assessment on basis of revised data. Evaluation of harvest control rule

· ICES Advisory for fisheries management ACFM May 2006

· Preliminary evaluation of harvest control rule

· ICES ad hoc North East Arctic haddock group June 2006

· Evaluation of harvest control rule (extended stock-recruitment relations)

ICES answer to the special request
The results of the evaluation are given in section 3.3.3 (special request) in the ACFM report (Appended).  The main conclusion from the evaluation (carried out using simulation models) is the following: 

The evaluation indicates that the management plan based on a 3-year rule and with constraints on the interannual variation in TACs is only in agreement with the Precautionary Approach in the absence of implementation error. In that situation the risk to Blim is estimated as close to 0% and the risk to Flim at 5%. 

Unreported landings have increased in recent years (2002-2005) and are considered to be similar to those for Northeast Arctic cod; i.e. ~30% of the agreed TAC. When implementation errors of this order of magnitude are used in the simulations, the agreed management plan is no longer in agreement with the Precautionary Approach because the risk to Flim is estimated around 63%. 

The simulation indicate that a 1-year rule in connection with a maximum change of 25% in TAC appears to perform much better compared to the 3-year rule because it is less sensitive to implementation error (under the assumption that the implementation error can be estimated and used in the assessment process). 

2.2 Comments from the BDWG

The BDWG, on the basis on the above evaluations, will recommend that 3-year rule in the management plan is replaced by a 1-year old rule.

This will suggest that the Joint Russian-Norwegian Fisheries Commission in the management of the NEA haddock should apply the following HCR: 

·  TAC for the next year will be set a level corresponding to Fpa. 

· The TAC should not be changed by more than +/- 25% compared with the previous year’s TAC.

· If the spawning stock falls below Bpa, the procedure for establishing TAC should be based on a fishing mortality that is linearly reduced from Fpa at Bpa, to F= 0 at SSB equal to zero.  At SSB-levels below Bpa  in any of the operational years (current year and a year ahead) there should be no limitations on the year-to-year variations in TAC.

In the harvest control rule for NEA cod, it is stated that: “At SSB-levels below Bpa in any of the operational years (current year, a year before and 3 years of prediction) there should be no limitations on the year-to-year variations in TAC.”

However, this does not correspond exactly to the mathematical formulation of the rule given by ICES AFWG.  We suggest that this sentence is reworded to “At SSB-levels below Bpa in any of the operational years (current year and 3 years of prediction) there should be no limitations on the year-to-year variations in TAC.”

Thus, the reference to ‘a year before’ is taken out in the suggested HCR for haddock given above and should also be taken out in the agreed HCR for NEA cod. 

ICES Advice on TAC for NEA haddock for 2007

The HCR seems not to come into effect in the management of NEA haddock before 2008. ICES stated in their 2006 report on the TAC level for 2007 the following: 

This year’s assessment shows considerable changes in total biomass, spawning biomass, and fishing mortality in comparison with assessments of previous years, due to the revision of biological data, a small redefinition of the stock and revision of the catch data, and could therefore not be used as a basis for advice.

The recent increase in SSB (through the years 2001-2004) has been associated with catches less than 130 000 tonnes (including misreported catches). In the absence of a reliable assessment and since these catches appear to have led to an increase in the stock, ICES recommends keeping catches below this level. 

Thus, due to the absence of a reliable assessment of stock status the advice from ICES on TAC for NEA Haddock  for 2007 is not made on the basis of the agreed HCR.

3 
Optimal long-term harvest in the Barents Sea Ecosystem
Optimal long-term harvest in the Barents Sea Ecosystem

The work has been conducted in compliance with the program adopted at the 33rd session of the Commission, and working plan adopted at the March meetings in 2005 and 2006. At the March meeting in 2006 it was decided that the two sub-projects on marine mammals should be combined into one.

During the past year quantitative relations between cod and capelin growth rate on the one hand and food supply, water temperature and abundance on the other hand have been obtained. Based on histological investigations of cod ovaries a relation between skipped spawning and condition was estimated. A study of cod cannibalism has been undertaken for the whole period covered by the Arctic Fisheries WG assessment by combining quantitative stomach content data from 1984 with Russian frequency of occurrence data. Harp seal consumption in the north-western Barents Sea has been estimated for the period May-August using combined data on last 15 years. 

Results from these studies were included into the EcoCod and STOCOBAR models. The work on further improvement of these models will be continued.

Related to the EcoCod model, the following has been achieved during the past year:

-The model has been extended with a capelin-herring-plankton sub-model.

-A preliminary and experimental analysis with the full model has been made and the modelling system has been presented at the symposium on implementation of the ecosystem approach to fisheries management in Bergen in September 2006. The project was also presented at the ICES symposium on management strategies in Galway in June 2006.

 -A method for establishing long-term temperature scenarios that preserve the autocorrelation properties of the Kola section data has been made, but not yet implemented in EcoCod.

Related to the STOCOBAR model, the following has been achieved during the past year:

- A method for establishing of stochastic long-term temperature and capelin scenarios has been made.  

- Preliminary runs under different stochastic scenarios of year-to-year variability in temperature and state of the capelin stock have been made. 

It is expected that with future developments the STOCOBAR will be a tool for identification of ecosystem shifts in the Barents Sea when demand to adopt harvesting control rules to the current ecological situation.

Five working meetings between specialists from PINRO and IMR were held in 2006 (three at IMR and two at PINRO). The annual report on joint work will be presented by the co-ordinators of the project at the March meeting in 2007.

4  APPENDIX:

 ICES Report on the evaluation of the harvest control rule for NEA haddock

3.3.3
Special requests

3.3.3.1 Harvest control rules for Northeast Arctic haddock (Subareas I and II)

At the 33rd meeting of the Joint Russian-Norwegian Fisheries Commission (JRNC) in November 2004, the following decision was made:

“The Parties agreed that the management strategies for cod and haddock should take into account the following:

conditions for high long-term yield from the stocks

achievement of year-to-year stability in TACs

full utilization of all available information on stock development
On this basis, the Parties determined the following decision rules for setting the annual fishing quota (TAC) for Northeast Arctic cod (NEA cod):
· estimate the average TAC level for the coming 3 years based on Fpa. TAC for the next year will be set to this level as a starting value for the 3-year period.

· the year after, the TAC calculation for the next 3 years is repeated based on the updated information about the stock development, however the TAC should not be changed by more than +/- 10% compared with the previous year’s TAC.

· if the spawning stock falls below Bpa, the procedure for establishing TAC should be based on a fishing mortality that is linearly reduced from Fpa at Bpa, to F= 0 at SSB equal to zero.  At SSB-levels below Bpa in any of the operational years (current year, a year before and 3 years of prediction) there should be no limitations on the year-to-year variations in TAC.

The Parties agreed on similar decision rules for haddock, based on Fpa and Bpa for haddock, and with a fluctuation in TAC from year to year of no more than +/-25% (due to larger stock fluctuations).”
ICES comments

The evaluation of the harvest control rule is provided below. The advice on levels of catch and effort for 2007 consistent with the harvest control rule for North East Arctic haddock is provided in Section 3.4.3.

For Northeast Arctic haddock, ICES is requested to comment on “aspects of the agreed harvest control rule in relation to the recruitment dynamics for the haddock stock”. ICES evaluated the above decision rules through simulation studies, for details see the Technical Annex below.  

The evaluation indicates that the management plan based on a 3-year rule and with constraints on the interannual variation in TACs is only in agreement with the Precautionary Approach in the absence of implementation error. In that situation the risk to Blim is estimated as close to 0% and the risk to Flim at 5%. 

Unreported landings have increased in recent years (2002-2005) and are considered to be similar to those for Northeast Arctic cod; i.e. ~30% of the agreed TAC. When implementation errors of this order of magnitude are used in the simulations, the agreed management plan is no longer in agreement with the Precautionary Approach because the risk to Flim is estimated around 63%. 

ICES comments that a 1-year rule in connection with a maximum change of 25% in TAC appears to perform much better compared to the 3-year rule because it is less sensitive to implementation error (under the assumption that the implementation error can be estimated and used in the assessment process). 

ICES has evaluated the harvest control rule for this stock taking into account the historic pattern of sporadic recruitment, which may need specific measures to protect large year-classes as they recruit to the fishery.

Technical Annex to the ICES response

For North-East Arctic haddock, ICES evaluated the decision rule in June 2006.

The evaluation of HCRs for NEA haddock has been carried out using simulation models. Important issues for the evaluation of harvest control rules are the choice of population model, inclusion of uncertainty in population model, the choice of initial values for simulations, the formulation of harvest control rules for use in the evaluation (constant F rules, how to reduce F when SSB<Bpa, limit on year-to-year variation in catch, etc.), and performance measures for harvest control rules (yield, stock size, F, probability of SSB<Blim, annual variation in catches, etc.). The evaluation of the HCR takes implementation error into account. The harvest control rule for NEA haddock is summarized in Figure 3.3.3.1.1. 
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Figure 3.3.3.1.1 
Harvest control rule for NEA haddock with estimated (uncertain) stock size in 2005. 

Reference points 

	
	ICES considers that:
	ICES proposed that:

	Precautionary Approach reference points
	Blim is 50 000 t.
	Bpa be set at 80 000 t.

	
	Flim is 0.49.
	Fpa is set at 0.35. 


Recruitment estimation

The recruitment pattern of a spasmodic spawner like NEA haddock is an important feature of the stock dynamics. The initial analysis suggested grouping the recruitment in three classes: (1) “low” recruitment, (2) periodic good recruitment possibly linked to the “outstanding” yearclasses and (3) the “outstanding” yearclasses themselves. The length of the periods with “low” recruitment is highly variable. The latter part of the series (after 1980) shows period of length 4 or 5 years. The seventies was a long period with “low” recruitment while the early part had a more varying pattern.

The recruitment cycle that was implemented in the simulations consisted of 4 years with ”Low recruitment”, 1 year with ”Good recruitment”, 1 year with either “Outstanding” (Prob=0.3) or ”Good” (Prob=0.7) recruitment and then 1 year with ”Good recruitment”. This simulation will be similar to the conditions observed in the 1980’s and early 1990’s. 

Scenarios

Several different scenarios were evaluated (see Table 3.3.3.1.1):

· The (agreed) 3-year rule with different levels of implementation bias

· A 1-year rule with different levels of implementation bias

· A 1-year rule without constraints on interannual variations in TACs and different levels of implementation bias

· A 1-year rule with a higher (145 kT) trigger level.

Simulations are carried out over 120 years. Only the results for the last 100 years are considered in the summary statistics (20 years burn-in time).

Results of the evaluation

The agreed HCR appears to perform well under the assumption that no implementation bias exists. In that case the probability of being below Blim is 0% and the probability of fishing mortality above Flim is 5%. When implementation bias of 30% is assumed (close to recently estimated bias), there is still a low probability of being below Blim (2%) but with a high probability of being above Flim (63%). Therefore, the 3-year rule is not very robust to implementation errors. 

The 1-year rule is much more robust to implementation error. The simulations assume that the implementation error is known and accounted for in the following assessment. Therefore the effect is similar to setting a TAC corresponding to a higher F. These simulations represent a situation where it is still is possible to track trends in F and stock size. The simulations do not cover the situation where information of unreported landings is not available. In those situations the assessments are likely to be biased.

The stock-recruitment analysis that forms the basis of the simulations, suggests increased recruitment for SSB above 150 kt. This indicates that a triggerpoint higher than 80 kt could be considered (see scenario 16-20). 

The risks of being below Blim under different scenarios and with different implementation errors are shown in figure 1. 

Table 3.3.3.1.1 
Summary table of simulation settings and results. Note: The Results of Run 16 were incorrect in the original Table provided by the Ad Hoc group, the Table below contains the correct figures. Also new runs 17-20 have been included, for information.

	Run no
	Rule
	TAC constr.
	Trigger point
	Impl. error
	Intended F
	Realised F
	Catch (tonnes)
	SSB (tonnes)
	Prob. SSB<Blim
(50kt)
	Prob. SSB<Bpa
(80kt)
	Prob. F>Flim

	1
	3-year
	25 %
	80
	no
	0.35
	0.36
	170583
	285771
	0.00
	0.000
	0.05

	2
	3-year
	25 %
	80
	10 %
	0.38
	0.43
	166415
	225059
	0.00
	0.00
	0.23

	3
	3-year
	25 %
	80
	20 %
	0.41
	0.53
	146807
	166376
	0.00
	0.03
	0.49

	4
	3-year
	25 %
	80
	30 %
	0.43
	0.64
	132582
	129565
	0.02
	0.20
	0.63

	5
	3-year
	25 %
	80
	40 %
	0.44
	0.72
	122663
	108073
	0.08
	0.35
	0.72

	6
	1-year
	25 %
	80
	no
	0.35
	0.35
	170185
	289197
	0.00
	0.00
	0.01

	7
	1-year
	25 %
	80
	10 %
	0.35
	0.39
	169244
	249254
	0.00
	0.00
	0.08

	8
	1-year
	25 %
	80
	20 %
	0.35
	0.44
	158765
	207645
	0.00
	0.01
	0.26

	9
	1-year
	25 %
	80
	30 %
	0.35
	0.50
	143088
	166750
	0.01
	0.06
	0.48

	10
	1-year
	25 %
	80
	40 %
	0.36
	0.57
	125689
	125637
	0.03
	0.22
	0.63

	11
	1-year
	No
	80
	no
	0.35
	0.36
	171332
	280743
	0.00
	0.00
	0.01

	12
	1-year
	No
	80
	10 %
	0.35
	0.40
	170216
	239414
	0.00
	0.00
	0.08

	13
	1-year
	No
	80
	20 %
	0.35
	0.45
	160677
	196835
	0.00
	0.00
	0.28

	14
	1-year
	No
	80
	30 %
	0.35
	0.50
	143145
	154704
	0.00
	0.02
	0.53

	15
	1-year
	No
	80
	40 %
	0.34
	0.55
	127700
	124576
	0.00
	0.12
	0.70

	16
	1-year
	25 %
	145
	no
	0.35
	0.35
	170759
	290222
	0.00
	0.00
	0.01

	17
	1-year
	25 %
	145
	10 %
	0.35
	0.40
	169091
	246206
	0.00
	0.00
	0.08

	18
	1-year
	25 %
	145
	20 %
	0.35
	0.44
	159079
	199174
	0.00
	0.00
	0.27

	19
	1-year
	25 %
	145
	30 %
	0.34
	0.48
	146776
	164051
	0.00
	0.01
	0.45

	20
	1-year
	25 %
	145
	40 %
	0.32
	0.51
	138888
	145027
	0.00
	0.02
	0.51
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Figure 3.3.3.1.2 
The probability of SSB being below 50000 tonnes (y-axis) associated with implementation error (x-axis) for the 3-year rule with 25% TAC constraint (blue), for the 1-year rule with 25% TAC constraint (red), and for the 1-year rule with no TAC constraint (green).

Reality check

In order to check the realism of this recruitment function, a reality check was carried out. The historic mean value of fishing mortality was used to check that recruitment, stock size and catches were close to the historic averages calculated from the VPA. The simulation was based on F=0.48 (independent of SSB), a 1-year rule, no limit on annual variation in TAC and the settings for weight, M, maturity and fishing pattern as used by AFWG, except that the simulations are now made for 120 years, of which the results for the last 100 are considered (20 years of burn-in time). The reality check gave a higher recruitment (+14%), higher SSB (+23%) and higher catch (+17%) compared to the historic mean. This is probably linked to two different aspects:

· The historic time series has long periods with fishing mortalities well above the average (F=0.48) driving the stock to down to low and less productive levels.

· The present exploitation pattern (used in the simulations) is probably more favourable than the historic pattern.

The higher SSB and recruitment in the reality check could indicate that the risks to Blim that are calculated in the simulation trials could be underestimated. 

Conclusions

The evaluation indicates that the management plan based on a 3-year rule and with constraints on the interannual variation in TACs is only in agreement with the Precautionary Approach in the absence of implementation error. In that situation the risk to Blim is estimated as close to 0% and the risk to Flim at 5%. 

Unreported landings have increased in recent years (2002-2005) and are considered to be similar to those for Northeast Arctic cod; i.e. ~30% of the agreed TAC. When implementation errors of this order of magnitude are used in the simulations, the agreed management plan is no longer in agreement with the Precautionary Approach because the risk to Flim is estimated around 63%. 

The simulation indicate that a 1-year rule in connection with a maximum change of 25% in TAC appears to perform much better compared to the 3-year rule because it is less sensitive to implementation error (under the assumption that the implementation error can be estimated and used in the assessment process). 

PAGE  
1

_1211993046.xls
Chart3

		no		no		no		no

		10 %		10 %		10 %		10 %

		20 %		20 %		20 %		20 %

		30 %		30 %		30 %		30 %

		40 %		40 %		40 %		40 %



3-year, 25%

1-year, 25%

1-year, no TAC constr

P (SSB < 50 kt)

0

0

0

0.05

0

0.000005

0

0.05

0.000445

0.000245

0

0.05

0.01958

0.00551

0.00001

0.05

0.08071

0.026325

0.00136

0.05



Final table

		Run no		Rule		TAC constr.		Trigger point		Impl. error		Intended F		Realised F		Catch (kt.)		SSB (kt.)		Prob. SSB<50kt		Prob. SSB<80kt		Prob. SSB<100kt		Prob. F>Flim		Prob upper constr.		Prob lower constr.

		1		3-year		25%		80		no		0.3546087316		0.3585396403		170583.193803793		285771.135991865		0.000000		0.000000		0.000005		0.053		8.327		3.532

		2		3-year		25%		80		10%		0.3763239316		0.4315227506		166414.810981414		225058.73220013		0.000000		0.000175		0.003315		0.231		10.490		4.962

		3		3-year		25%		80		20%		0.4054111335		0.531391917		146806.698443139		166376.115868992		0.000445		0.034335		0.106480		0.491		13.893		9.045

		4		3-year		25%		80		30%		0.4317424998		0.644292119		132581.922504201		129564.6882137		0.019580		0.197465		0.339300		0.630		9.845		14.782

		5		3-year		25%		80		40%		0.439497043		0.7162588014		122663.012411882		108073.251693267		0.080710		0.351320		0.496280		0.724		4.645		17.977

		6		1-year		25%		80		no		0.3465885373		0.3500838374		170185.479637286		289197.419274672		0.000000		0.000005		0.000075		0.010		16.505		8.611

		7		1-year		25%		80		10%		0.3459259402		0.3946089304		169243.703779832		249253.646287393		0.000005		0.000250		0.001150		0.078		19.046		10.526

		8		1-year		25%		80		20%		0.3462871502		0.4430498474		158764.635724126		207645.025805327		0.000245		0.006260		0.023550		0.264		22.831		14.362

		9		1-year		25%		80		30%		0.3515189596		0.5041300876		143088.453384345		166750.025456988		0.005510		0.061385		0.156160		0.482		23.019		19.163

		10		1-year		25%		80		40%		0.3572174124		0.5673475448		125688.780523036		125637.021902382		0.026325		0.218800		0.402350		0.633		14.113		19.966

		11		1-year		No		80		no		0.35		0.3553727731		171331.885165361		280742.986422957		0.000000		0.000000		0.000000		0.006		0.093		0.000

		12		1-year		No		80		10%		0.35		0.4013517174		170216.483294112		239414.14095741		0.000000		0.000000		0.000030		0.080		0.157		0.000

		13		1-year		No		80		20%		0.35		0.4495639904		160677.40361375		196835.447029137		0.000000		0.000180		0.005320		0.279		0.363		0.000

		14		1-year		No		80		30%		0.3493806285		0.5008601145		143144.626868962		154703.541013962		0.000010		0.016055		0.093690		0.531		0.650		0.000

		15		1-year		No		80		40%		0.3439917681		0.5472289841		127700.458354737		124575.982372828		0.001360		0.121305		0.323370		0.701		0.537		0.000

		16		1-year		25%		145		no		0.3497172181		0.4005803465		170922.584594969		240181.678537127		0.000000		0.000000		0.000000		0.080		0.085		0.000

																				80 kt

																				no		0.000000		0.000005		0.000000		0.05

																				10%		0.000175		0.000250		0.000000		0.05

																				20%		0.034335		0.006260		0.000180		0.05

																				30%		0.197465		0.061385		0.016055		0.05

		For all runs an F of 0.35 has been used when SSB>Btrigger																		40%		0.351320		0.218800		0.121305		0.05

																												0.05

		Implementation error: only bias applied, no stochastic variation																		100 kt								0.05

		Current Blim:				50 kt														no		0.000005		0.000075		0.000000		0.05

		Current Flim:				0.49														10%		0.003315		0.001150		0.000030		0.05

																				20%		0.106480		0.023550		0.005320		0.05

																				30%		0.339300		0.156160		0.093690		0.05

																				40%		0.496280		0.402350		0.323370		0.05

																												0.05

																				50 kt								0.05

																				no		0.000000		0.000000		0.000000		0.05

																				10%		0.000000		0.000005		0.000000		0.05

																				20%		0.000445		0.000245		0.000000		0.05

																				30%		0.019580		0.005510		0.000010		0.05

																				40%		0.080710		0.026325		0.001360		0.05
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