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We briefly summarise the key papers that describe the stock assessment used for Antarctic toothfish (Dissostichus mawsoni) in the Ross Sea region. Appendix A has a list of the papers referenced in the present document. Appendix B provides a more comprehensive list of papers associated with this stock assessment. These papers and the files for the base case model in 2017 are provided in  The assessment was published in a peer-reviewed paper by Mormede et al. (2014a) and biennial assessments are presented to CCAMLR, the most recent in 2017. Biennial updates incorporate updated data, any recommendations from CCAMLR Scientific Working Groups and reflect ongoing improvements in stock assessment modelling and methods. The last biennial stock assessment of Antarctic toothfish (Dissostichus mawsoni) in the Ross Sea region was carried out in 2017. 
The 2017 stock assessment is detailed by Mormede (2017a), the model diagnostics are in (Mormede 2017b), the fishery descriptive is in Parker and Mormede (2017a), and the tagging data described in Parker and Mormede (2017b). The assessment rationale and structure are fully described by Mormede et al. (2014a). Information is provided here following the terms of reference for the review:
· Inputs

· Stock structure: the model has a single domain with three spatially defined fisheries that capture the spatial structure of the toothfish population in the region (Hanchet et al. 2008).

· Biological parameters: the model contains a sex partition to account for differences in biological parameters by sex and sex ratio observed in the three areas. Most biological parameters, including natural mortality, were derived from area-specific biological data (Hanchet et al. 2015a). All other parameters such as steepness were based on literature review (Mormede et al. 2014a). 

· Observations: a characterisation of the fishery is conducted every time a new stock assessment is carried out, and presented at CCAMLR (Parker & Mormede 2017a). 

· Input data are annual catches by area, and number of fish tagged at length. 
· Observations (with assumed likelihood and error values) are 1) the annual fishery age frequency by sex, 2) the annual number of tagged fish recaptured by length and sex and year of release, 3) the annual shelf survey age frequency by sex, and 4) the annual shelf survey biomass estimate. A catch-per-unit effort index was not included in the models as it does not appear to be indexing abundance (Parker & Mormede 2017a).

· Tagging parameters: vessel-specific tag detection and tagging mortality indices are calculated using a case-control method (Mormede 2014) and applied to the number of tagged fish released, and the number of fish inspected for a tag in the input observations (Parker & Mormede 2017b). Instantaneous and ongoing tag loss rates were calculated based on the data collected from double tagged fish (Dunn et al. 2011).

· Implementation

·  Model details including likelihoods chosen and data weighting are detailed in Mormede (2017a). Diagnostics are presented in Mormede (2017b).

· Improvements to modelling

· Step-change analyses and sensitivity runs have been carried out routinely to investigate potential issues and are summarised in Table 1. 

· A research plan to address some of the remaining uncertainties in the assessment are detailed the medium term research plan (Delegations of New Zealand 2014) and in Hanchet et al. (2015a).

· Improvements to data and research

· Research requirements and, in particular, targeted data collection and data precision requirements are assessed on a regular basis (e.g., Hanchet et al. 2015b, Mormede 2017a, Mormede et al. 2014a). 

· Alternative models and structures

· A fully spatially explicit model of the toothfish population in the Ross Sea region was developed to explore the impact of ignoring the spatial complexity in the stock assessment model (Mormede et al. 2014b). Results showed that the single area stock assessment model currently used for management purposes was likely to be biased low. When the spatial model assumed fish outside of the footprint of the fishery, then the stock assessment model under-estimated the biomass by 30 – 50 %. 

· A calculation of the current biomass in the Ross Sea region using recent tagging data showed that the sum of small area Chapman calculations gave a similar estimate of the current biomass as that from the CASAL model (Parker et al. 2017).


[bookmark: _Ref512262328]Table 1: Summary of the development of the stock assessment of Antarctic toothfish in the Ross Sea region.

	Year
	Changes from previous assessment
	Sensitivities

	2005
	First model used for management purposes. Uses proportions at age, CPUE indices, and tagging data from NZ vessels.
	No tagging data, tag growth check estimated or ignored, constant or no shift in fisheries selectivities, low mortality value, single fishery, fixed fishing selectivity, 2- and 3- area models

	2006
	Revise length-weight and growth parameters, one additional year of data
	Tagging data from all vessels, uncertainty added to natural mortality, alternative data weightings

	2007
	Remove CPUE indices, one additional year of data
	Tagging data from all vessels, tagging data from all vessels in 2006 only, logistic north selectivity

	2009
	Tagging data from selected trips from all nations using new data quality method, update maturity curve, two additional years of data
	Tagging data from NZ vessels only, 2007 maturity ogive

	2011
	Update tag data selection, update tag-loss rates based on the analysis of double-tagging data, two additional years of data
	Inclusion of IUU catch, inclusion of various levels of additional mortality, tagging data from all vessels

	2013
	New tagging survival and tag detection calculation method using tagging data from all vessels, update maturity curve, change model data weighting to Francis (2011), two additional years of data
	Logistic selectivity in the North, retrospective analysis (removing up to 210-2013 observations)

	2015
	Add survey age frequencies and biomass estimates and estimate YCS, remove annual selectivity shifts, update tagging survival and tag detection rates, update data weighting, two additional years of data
	Logistic selectivity in the North, remove survey data, use tagging data from the last 6 years only, change the catches from quarantined data by +/- 50%, 

	2017
	Update tagging survival and tag detection rates, update data weighting, two additional years of data
	Logistic selectivity in the North, remove survey data, down-weight survey biomass estimates, exclude tag releases from a vessel with a large increase in tagging survival rates 
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