
 

 

South Pacific Regional Fisheries Management Organisation 

 

6th Meeting of the Scientific Committee  
Puerto Varas, Chile, 9 - 14 September 2018 

 

SC6-DW07 
 

 

Preliminary ecological risk assessment for teleosts in SPRFMO demersal trawl, 

midwater trawl and demersal longline fisheries 

 

  

 

 

ABARES: 

CSIRO Atmospheric and Marine Science 

L Georgeson, S Nicol  

A Hobday, J Hartog, M Fuller 

  



10 Aug 2018  SC6-DW07 

2 

Purpose of this paper 
This paper updates the SPRFMO Scientific Committee on a preliminary ecological risk assessment for teleost 

species that interact with demersal trawl, midwater trawl and demersal longline gears in the SPRFMO 

Convention Area. We applied Productivity-Susceptibility Analysis (PSA) and Sustainability Assessment for 

Fishing Effects (SAFE) methods to assess potential vulnerability of each species to each gear. This work forms 

part of the SPRFMO Scientific Committee’s work to consider the impacts of fishing on target, non-target and 

bycatch species. Additional detail on the methods can be found in Zhou et al. 2007, 2011, 2016 and Hobday 

et al. 2011.  

This paper details: 

• recommendations for the SC’s consideration 

• PSA and SAFE methods used, including modifications made to the input data 

• preliminary results arising from the PSA and SAFE assessments 

• methodological and data limitations in the assessment. 

Recommendations 
It is recommended that the SC: 

• Note that the results of this assessment are preliminary and will need further refinement. 

• Note that a provisional species list has been developed and was used for this assessment, but 

contains some species outside SPRFMO’s mandate and potentially species that do not interact with 

SPRFMO fisheries. 

• Note that the productivity and susceptibility metrics and vulnerability cutoffs need to be reviewed. 

• Note that the preliminary PSA assessed a number of species within SPRFMO’s mandate and which 

had adequate data (i.e. were not ‘data deficient’) to be at High vulnerability to fishing using the three 

gears. 

• Note that the preliminary SAFE assessed all species within SPRFMO’s mandate and which had 

adequate data (i.e. were not ‘data deficient’) to be at Low vulnerability to demersal trawl and 

midwater trawl gears. 

• Note that the preliminary SAFE assessed a number of species within SPRFMO’s mandate and which 

had adequate data (i.e. were not ‘data deficient’) to be at High or Extreme vulnerability to fishing 

using longline gears. 

• Note that the preliminary PSA and SAFE assessments identify a number of data deficient species and 

that this is the main factor driving generally-high vulnerability rankings for these species. 

• Note that the results may help the SC prioritise species for consideration for other non-standard 

assessment approaches as part of categorisation of SPRFMO demersal species into the tiered 

assessment framework. 

• Consider whether preliminary results, combined with information on the historical catches of 

SPRFMO teleost species and work undertaken towards the categorisation of SPRFMO species into 

the tiered assessment framework, are sufficiently robust to categorise any species into tiers 

(particularly tier 3: species not requiring further assessment).  

Introduction 

We applied Productivity-Susceptibility Analysis (PSA) and Sustainability Assessment for Fishing Effects (SAFE) 

methods to assess potential vulnerability of teleosts to demersal trawl, midwater trawl and demersal longline 

gears in the SPRFMO area. One-hundred and eighty-eight species were identified that potentially interact 

with these gears and were included in the preliminary assessment. The list of species was developed using 

catch and discard records held by SPRFMO, Australia and New Zealand. It is likely to be incomplete and may 

contain a number of errors (e.g. species wrongly coded or that do not occur in the fishery, or that are outside 

SPRFMO’s mandate). The analysis is likely to include species whose distributions are known to overlap with 

SPRFMO gears but very few or zero records of interaction have been reported. Consequently, results are 

http://www.iotc.org/sites/default/files/documents/2013/06/IOTC-2013-WPNT03-INF03%20-%20Zhou%20et%20al%202008.pdf
http://scholar.google.com.au/scholar_url?url=https%3A%2F%2Fwww.sciencedirect.com%2Fscience%2Farticle%2Fpii%2FS0165783610002481&hl=en&sa=T&ct=res&cd=0&ei=tuWAWozjMZaujwTfsrmQCw&scisig=AAGBfm0j_BKlmPvAnEg-1WPhWkTA-OM8tg&nossl=1&ws=1714x853
http://scholar.google.com.au/scholar_url?url=https%3A%2F%2Fwww.sciencedirect.com%2Fscience%2Farticle%2Fpii%2FS0165783616302272&hl=en&sa=T&ct=res&cd=1&ei=i-WAWuanE66cjgTa9YHgDQ&scisig=AAGBfm0wOrNlIwa2X4zRs44tvBwglrD_eQ&nossl=1&ws=1714x853
https://www.researchgate.net/profile/Scott_Ling/publication/240305434_Ecological_risk_assessment_for_the_effects_of_fishing/links/5a30a1b30f7e9b0d50f8e803/Ecological-risk-assessment-for-the-effects-of-fishing.pdf?origin=publication_detail&ev=pub_int_prw_xdl&msrp=xiCVUq7OxO5z891SrDo3jA2ixgq5xWT7K46_7F8S6vBYwczMXCfw-oQjckctPCTYgf_qJz9OGFYVLRAAlLBK7tz_EGvpMZaJrmr7P1H7GjdIG3AwdpaS9sbn.B--o4LItZahPCuWhHikAHhtV3shSmwHClQ4orcUNYY6aaWjlXFYUa5YkqAgEdKNsiXNxUBw9gWZ1jGHTQxkGZsZmORSNNZ0lvqditA.Mn0wr8hcgQh0Ob0LzJux_KdtLXmhz2gcagQGkHlV1cjqX48jHA1H9kdl9xeFiCgXSEMAzU3me0cppIp6P4-gTqNhuXRbFl_kK_-KDA.WZzdyWuQB5nyTHHmljTUfHcSMlU1cYGi0JRj3eDCNs-Vva-LPxIa2EyCWMZyjFibhq0_hmqHz3Ps1ZVsbFvCQEMQAAtn4bcoORqYIA
https://www.researchgate.net/profile/Scott_Ling/publication/240305434_Ecological_risk_assessment_for_the_effects_of_fishing/links/5a30a1b30f7e9b0d50f8e803/Ecological-risk-assessment-for-the-effects-of-fishing.pdf?origin=publication_detail&ev=pub_int_prw_xdl&msrp=xiCVUq7OxO5z891SrDo3jA2ixgq5xWT7K46_7F8S6vBYwczMXCfw-oQjckctPCTYgf_qJz9OGFYVLRAAlLBK7tz_EGvpMZaJrmr7P1H7GjdIG3AwdpaS9sbn.B--o4LItZahPCuWhHikAHhtV3shSmwHClQ4orcUNYY6aaWjlXFYUa5YkqAgEdKNsiXNxUBw9gWZ1jGHTQxkGZsZmORSNNZ0lvqditA.Mn0wr8hcgQh0Ob0LzJux_KdtLXmhz2gcagQGkHlV1cjqX48jHA1H9kdl9xeFiCgXSEMAzU3me0cppIp6P4-gTqNhuXRbFl_kK_-KDA.WZzdyWuQB5nyTHHmljTUfHcSMlU1cYGi0JRj3eDCNs-Vva-LPxIa2EyCWMZyjFibhq0_hmqHz3Ps1ZVsbFvCQEMQAAtn4bcoORqYIA
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likely to be precautionary as they may include many false-positives (i.e. species could be assessed to be ‘at 

risk of exposure to fishing gears’ but in reality may not interact with the gears).  

All species underwent sensitivity analysis to explore the assumptions around the level of spatial overlap 

between species distribution and fishing effort. The sensitivity analyses provide information on the 

robustness of the results to uncertainties in the coarse (20 minute) geographic resolution of the input data 

and the quantity of change in this attribute that would be required to alter the vulnerability rankings. Any 

large change in vulnerability observed in this sensitivity analysis could be used as an indicator that refining 

the spatial resolution of the study may be warranted. We may also explore sensitivities in other attributes 

informing susceptibility (for example, encounterability, selectivity and post capture mortality assumptions). 

These sensitivity analyses may be included as a rev1 to this paper. 

The results of the risk assessment should aid the SC’s categorisation of teleosts in SPRFMO’s bottom fisheries 

into the tiered stock assessment framework adopted at SC5. The risk assessment will also aid in identifying 

data availability, and hence assessment options, for each SPRFMO demersal teleost species. This is relevant 

to paper SC6-DWXX. The SC may be able to use the results to inform categorisation of species into tier 3 (i.e. 

those not requiring additional assessment).  

Methods used and modifications made to input data 

Productivity-Susceptibility Analysis 

PSA (Milton 2001; Stobutzki et al. 2002; Hobday et al. 2011) is based on scoring productivity and susceptibility 

attributes to derive estimates of relative vulnerability of each species to fishing gear. The productivity 

attributes (Table 1) are assumed to influence the intrinsic rate of increase (r) and the susceptibility attributes 

(Table 2) are assumed to influence the catch/removal component, in particular catchability, q (Hobday et al. 

2011). The productivity (P) score is defined as the average of the seven attributes. Susceptibility (S) is 

estimated as the product of four attributes (Table 2)—availability, encounterability, gear-specific selectivity 

and post-capture mortality (following Walker 2005). The susceptibility score is multiplicative as a low 

vulnerability for one attribute will act to reduce overall vulnerability, and vice versa. Attributes used in the 

PSA are scored a 1 (low vulnerability), 2 (medium vulnerability) or 3 (high vulnerability). In line with a 

precautionary approach, missing attributes are scored a 3. Vulnerability is interpreted as the 2-dimensional 

Euclidean distance from the origin (Hobday et al. 2011).  

Table 1. Productivity attributes and risk categorisations  

Attribute Low productivity (high 
vulnerability, score 3) 

Medium productivity 
(medium vulnerability, 
score  2) 

High productivity (low 
vulnerability, score  1) 

P1. Average age at maturity >15 years 5–15 years <5 years 

P2. Average maximum age >25 years 10–25 years <10 years 

P3. Fecundity <100 eggs per year 100–20,000 eggs per year >20,000 eggs per year 

P4. Average maximum size >300 cm 100–300 cm <100 cm 

P5. Average size at maturity >200 cm 40–200 cm <40 cm 

P6. Reproductive strategy Live bearer Demersal egg layer Broadcast spawner  

P7. Trophic level >3.25 2.75–3.25 <2.75 

Adapted from Hobday et al. 2011 

Life history attribute data for each species included in the preliminary assessment were derived from the 

CSIRO database. In line with a precautionary approach, missing attributes were automatically scored a 3. The 

values in Table 1 are default values (adapted from Hobday et al. 2011) and review/input from the SPRFMO 

SC is requested.   

https://www.sprfmo.int/assets/SC5-2017/SC5-DW04-Tiered-assessment-framework-Final.pdf
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Table 2. Susceptibility attributes and risk categorisations 

Attribute Low susceptibility (low 
vulnerability, score = 1) 

Medium susceptibility 
(medium vulnerability, score 
= 2) 

High susceptibility (high 
vulnerability, score = 3) 

S1. Availability <10% horizontal overlap 10-30% horizontal overlap >30% horizontal overlap 

S2. Encounterability  

 

Low vertical overlap with 
fishing gear (<10%) based on 
middle 90% of the fishing 
depth range by gear type 

Medium vertical overlap with 
fishing gear (10-30%) based 
on middle 90% of the fishing 
depth range by gear type 

High vertical overlap with 
fishing gear (>30%) based on 
middle 90% of the fishing 
depth range by gear type 

S3. Selectivity (scores vary by 
gear type)  

Demersal and midwater 
trawl: 0-15 cm; > 500 cm max. 
length  

Line: 0-40 cm; >500 cm max. 
length 

 

Demersal and midwater 
trawl: 15-30 cm; 400-500 cm 
max. length 

Line: 40-80 cm; 200-500 cm 
max. length 

 

Demersal and midwater 
trawl: 30-400 cm max. length 

Line: 80-200 cm max. length 

 

S4. Post-capture mortality 
(scores may vary by fishery 
and gear type) 

Evidence of post capture 
release and survival (not used 
in this assessment) 

Bycatch or discarded species 
(limited evidence of survival, 
not used in preliminary 
assessment) 

Target or byproduct species 
(retained) 

Adapted from Hobday et al. 2011 

Species distribution data were sourced from www.aquamaps.org. The >80% probability of occurrence layer 

was used. Coverage was high with only a few species missing distribution data. Fishing effort data for 

Australia and New Zealand bottom fishing gears for 2012 to 2016 were used. Fishing effort data were 

aggregated to 20 minute cells, with each cell defined as the ‘fished area’. 

S1: Availability is calculated as the proportion of overlap of species distribution within the SPRFMO area and 

the spatial footprint of fishing effort for each gear at 20 minute resolution. The method for 

S2: Encounterability was based on the vertical overlap between fishing effort and species depth ranges (using 

fishing effort data from Australia and New Zealand for 2012 to 2016). The middle 90 percent of fishing depth 

records for each gear was defined as the ‘core depth range’. Using this method, outliers, zeros and data 

deemed to be implausible were discarded (see Table 3 for depth ranges).  

Table 3. Depth of gears used for the PSA and SAFE assessments (see description above for method) 

S2: Depth of gears Depth min (m) Depth max (m) 

Demersal trawl 520 1069 

Midwater trawl 327 548 

Demersal longline 230 654 

 

The S1 and S2 attributes are given a score of 1 for <10% overlap and a score of 3 for >30% overlap. Between 

10-30% overlap, the score is proportional to the level of overlap. This allows for better differentiation of 

vulnerability based on vertical and horizontal availability. 

S3: Selectivity categorisations were informed by expert input (trawl) and an analysis of available literature 

(longline), while S4: post capture mortality (PCM) was scored a 3 (high vulnerability) for all species. Feedback 

on all susceptibility assumptions is requested from the SC.  

Sustainability Assessment for Fishing Effects 

The SAFE method (Zhou et al. 2007, 2011, 2016; Zhou and Griffiths 2008) as applied in ecological risk 

assessment provides an absolute measure of risk by determining the fishing mortality rate u (expressed as 

the estimated fraction of the population that has died as a result of fishing), as well as quantitative reference 

http://www.aquamaps.org/
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points associated with it. The method uses three parameters: spatial overlap, catchability and post capture 

mortality as described by Zhou et al. (2011) to determine the fishing mortality 𝐹𝐶𝑈𝑅𝑅  as: 

𝐹𝐶𝑈𝑅𝑅 =
∑ 𝑎𝑡

𝐴
𝑞ℎ𝑞(1 − 𝑠)(1 − 𝐸) 

where at and A represent the area fished and a species’ distribution area (i.e. spatial overlap), respectively, 

qh and q are the habitat-dependent encounterability and size- and behaviour-dependent catch rate 

(‘catchability’), E is the escapement rate (i.e. the amount of the population that does not get caught by 

fishing) and s is the post-capture survival rate. Methods for estimating spatial overlap vary depending on the 

fishery characteristics, including the configuration of gears. Similarly, qh, q, E and s vary depending on the 

biology of the species. Zhou et al. (2011) describe the different methods used for estimating the susceptibility 

parameters for trawl and longline fisheries, with these methods underlying the model used for the SPRFMO 

assessments. Variance on the susceptibility/fishing mortality (y) axis is calculated based on the annual 

variability of fishing effort, such that ‘fisheries’ for species with relatively stable effort will exhibit less 

variability on this axis and vice versa. 

The SAFE method relates life history traits that inform natural mortality (M), growth rate and intrinsic rate of 
increase (r) to biological reference points using six formulae derived from Pauly (1980), Quinn and Deriso 
(1999), Hoenig (1983), Jensen (1996) and fishbase.org (see Zhou et al. 2011 for additional detail). The model 
uses the average of the six methods for defining the midpoint on the productivity (x) axis, with the variance 
being the minimum and maximum estimates from the formulae that are able to be applied. Where 
information is not available to inform application of one or more formulae, the model uses the average of 
the remaining methods for defining the mid-point.  

The reference points used in a SAFE assessment are defined below: 

1. Fmsm – Fishing mortality rate corresponding to maximum sustainable fishing mortality (MSM) 
at Bmsm (biomass that supports MSM, equivalent to MSY) 

2. Flim – Fishing mortality rate corresponding to limit biomass Blim, where Blim is defined as 50% 
biomass that supports the MSM 

3. Fcrash – Minimum unsustainable fishing mortality rate that theoretically may lead to 
population extinction in the long term. 

The result is that F can be considered against msm, lim and crash, giving an absolute measure of vulnerability. 

SAFE vulnerability categories are defined as: 

Low – F<Fmsm 

Medium – Flim>F>Fmsm 

High – Fcrash>F>Flim 

Extreme – F>Fcrash 
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Overview of PSA and SAFE results  
Table 4. PSA and SAFE vulnerability categories for each species and each gear included in the assessment 

(ranked by summed vulnerability scores across the three gears) 

  
Species 

Demersal trawl 
  

Midwater trawl 
  

Demersal longline 
  

  
Sum of 
vulnerability 
category 
scores* PSA SAFE PSA SAFE PSA SAFE 

Grammicolepis brachiusculus High (DD) Extreme (DD) High (DD) Extreme (DD) High (DD) Extreme (DD) 21 

Coelorinchus oliverianus High (DD) Extreme (DD) Medium (DD) Extreme (DD) High (DD) Extreme (DD) 20 

Regalecus glesne Medium (DD) Extreme (DD) Medium (DD) Extreme (DD) Medium (DD) Extreme (DD) 18 

Lampadena speculigera Medium (DD) Extreme (DD) Medium (DD) Extreme (DD) Medium (DD) Extreme (DD) 18 

Ostichthys kaianus Medium (DD) Extreme (DD) Medium (DD) Extreme (DD) Medium (DD) Extreme (DD) 18 

Derichthys serpentinus Medium (DD) Extreme (DD) Medium (DD) Extreme (DD) Medium (DD) Extreme (DD) 18 

Schedophilus velaini Medium (DD) Extreme (DD) Medium (DD) Extreme (DD) Medium (DD) Extreme (DD) 18 

Diretmus argenteus Medium (DD) Extreme (DD) Medium (DD) Extreme (DD) Medium (DD) Extreme (DD) 18 

Melanostomias valdiviae Medium (DD) Extreme (DD) Medium (DD) Extreme (DD) Medium (DD) Extreme (DD) 18 

Diretmichthys parini Medium (DD) Extreme (DD) Low (DD) Extreme (DD) Low (DD) Extreme (DD) 16 

Diastobranchus capensis Medium Extreme (DD) Low Extreme (DD) Low Extreme (DD) 16 

Paratrachichthys trailli Medium (DD) Extreme (DD) Medium (DD) Extreme (DD) Medium (DD) Low (DD) 15 

Pterygotrigla picta Medium (DD) Extreme (DD) Medium (DD) Low (DD) Medium (DD) Extreme (DD) 15 

Phosichthys argenteus Low (DD) Extreme (DD) Low (DD) Extreme (DD) Low (DD) Extreme (DD) 15 

Thunnus maccoyii Medium Low High High Medium High 14 

Bassanago hirsutus High Low High Low High High 14 

Thunnus alalunga Low Low High Low High Extreme 13 

Orthopristis chrysoptera High (DD) Low (DD) High (DD) Low (DD) High (DD) Low (DD) 12 

Ameiurus nebulosus High (DD) Low High (DD) Low High (DD) Low 12 

Hyperoglyphe antarctica Medium Low Low Low High Extreme 12 

Epigonus telescopus Medium (DD) Low Medium (DD) Low Medium (DD) High 11 

Polyprion oxygeneios Low Low Low Low High Extreme 11 

Thunnus obesus High Low High Low Medium Low 11 

Pseudopentaceros richardsoni Medium (DD) Low High (DD) Low Medium (DD) Low 10 

Rexea solandri Low Low Low Low High High 10 

Kathetostoma giganteum Medium (DD) Low Medium (DD) Low High (DD) Low 10 

Pristipomoides auricilla Medium (DD) Low (DD) Medium (DD) Low (DD) High (DD) Low (DD) 10 

Pristipomoides 
argyrogrammicus Medium (DD) Low (DD) Medium (DD) Low (DD) High (DD) Low (DD) 10 

Ophisurus serpens Medium (DD) Low Medium (DD) Low High (DD) Low 10 

Triodon macropterus Medium (DD) Low (DD) Medium (DD) Low (DD) High (DD) Low (DD) 10 

Tetrapturus angustirostris High Low Low Low Medium Low 9 

Epinephelus retouti Medium (DD) Low (DD) Medium (DD) Low (DD) Medium (DD) Low (DD) 9 

Helicolenus percoides Low Low Low Low Medium High 9 

Chauliodus sloani Medium (DD) Low Medium (DD) Low Medium (DD) Low 9 

Sardinella brachysoma Medium (DD) Low (DD) Medium (DD) Low (DD) Medium (DD) Low (DD) 9 

Luposicya lupus Medium (DD) Low (DD) Medium (DD) Low (DD) Medium (DD) Low (DD) 9 

Ostracion cubicus Medium (DD) Low (DD) Medium (DD) Low (DD) Medium (DD) Low (DD) 9 

Alepocephalus australis Medium (DD) Low Medium (DD) Low Medium (DD) Low 9 

Echinophryne crassispina Medium (DD) Low (DD) Medium (DD) Low (DD) Medium (DD) Low (DD) 9 

Muraenesox cinereus Medium (DD) Low (DD) Medium (DD) Low (DD) Medium (DD) Low (DD) 9 

Epinephelus undulosus Medium (DD) Low (DD) Medium (DD) Low (DD) Medium (DD) Low (DD) 9 

Nemadactylus macropterus Low Low Low Low Medium High 9 

Tetragonurus cuvieri Medium (DD) Low Medium (DD) Low Medium (DD) Low 9 

Optivus elongatus Medium (DD) Low (DD) Medium (DD) Low (DD) Medium (DD) Low (DD) 9 

Anoplogaster cornuta Medium (DD) Low Medium (DD) Low Medium (DD) Low 9 

Argentina elongata Medium (DD) Low Medium (DD) Low Medium (DD) Low 9 

Thyrsites atun Low Low Low Low High Low 8 

Mola mola Low Low Medium Low Medium Low 8 

Genypterus blacodes Medium Low Low Low Medium Low 8 

Pristipomoides sieboldii Low Low Low Low High Low 8 

Zanclistius elevatus Low Low Medium Low Medium Low 8 

Ruvettus pretiosus Low Low Low Low Medium Low 7 

Merluccius australis Low Low Low Low Medium Low 7 

Carangoides orthogrammus Low (DD) Low Low (DD) Low Medium (DD) Low 7 

Hoplostethus atlanticus Medium Low Low Low Low Low 7 

Dissostichus mawsoni Medium Low Low Low Low Low 7 

Pseudocyttus maculatus Medium Low Low Low Low Low 7 

Cyttus traversi Low Low Low Low Medium Low 7 

Centriscops humerosus Low Low Low Low Medium Low 7 

Sphoeroides pachygaster Low Low Low Low Medium Low 7 

Cyttus australis Low Low Low Low Medium Low 7 

Centroberyx affinis Low Low Low Low Medium Low 7 

Benthodesmus elongatus Low Low Low Low Medium Low 7 

Beryx splendens Low Low Low Low Medium Low 7 

Hoplostethus intermedius Low Low Low Low Medium Low 7 

Pentaceros decacanthus Low Low Low Low Medium Low 7 

Allomycterus pilatus Low Low Low Low Medium Low 7 

Lepidocybium flavobrunneum Low Low Low Low Medium Low 7 

Zenopsis nebulosa Low Low Low Low Medium Low 7 

Lepidorhynchus denticulatus Low Low Low Low Medium Low 7 

Lepidopus caudatus Low Low Low Low Medium Low 7 

Elagatis bipinnulata Low Low Low Low Low Low 6 

Sphyraena jello Low Low Low Low Low Low 6 
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Epinephelus fasciatus Low Low Low Low Low Low 6 

Centroberyx gerrardi Low Low Low Low Low Low 6 

Xiphias gladius Low Low Low Low Low Low 6 

Gymnocranius euanus Low Low Low Low Low Low 6 

Pseudobalistes flavimarginatus Low Low Low Low Low Low 6 

Gymnocranius grandoculis Low Low Low Low Low Low 6 

Seriola dumerili Low Low Low Low Low Low 6 

Gymnosarda unicolor Low Low Low Low Low Low 6 

Etelis carbunculus Low Low Low Low Low Low 6 

Halargyreus johnsonii Low Low Low Low Low Low 6 

Platycephalus richardsoni Low Low Low Low Low Low 6 

Centrolophus niger Low Low Low Low Low Low 6 

Pristipomoides flavipinnis Low Low Low Low Low Low 6 

Cephalopholis cyanostigma Low Low Low Low Low Low 6 

Pseudophycis bachus Low Low Low Low Low Low 6 

Cephalopholis sonnerati Low Low Low Low Low Low 6 

Epinephelus morrhua Low Low Low Low Low Low 6 

Allocyttus niger Low Low Low Low Low Low 6 

Seriolella brama Low Low Low Low Low Low 6 

Kajikia audax Low Low Low Low Low Low 6 

Thelenota anax Medium (DD)   Medium (DD)   Medium (DD)   6 

Chelidonichthys kumu Low Low Low Low Low Low 6 

Variola albimarginata Low Low Low Low Low Low 6 

Katsuwonus pelamis Low Low Low Low Low Low 6 

Gnathanodon speciosus Low Low Low Low Low Low 6 

Lagocephalus lagocephalus Low Low Low Low Low Low 6 

Pleuroscopus pseudodorsalis Low Low Low Low Low Low 6 

Cnidoglanis macrocephalus Low (DD) Low Low (DD) Low Low (DD) Low 6 

Epigonus robustus Low Low Low Low Low Low 6 

Lampris guttatus Low Low Low Low Low Low 6 

Caranx papuensis Low (DD) Low Low (DD) Low Low (DD) Low 6 

Latridopsis ciliaris Low Low Low Low Low Low 6 

Epinephelus coioides Low Low Low Low Low Low 6 

Latridopsis forsteri Low Low Low Low Low Low 6 

Epinephelus ergastularius Low Low Low Low Low Low 6 

Latris lineata Low Low Low Low Low Low 6 

Rhombosolea plebeia Low (DD) Low Low (DD) Low Low (DD) Low 6 

Lepidion microcephalus Low Low Low Low Low Low 6 

Scomber australasicus Low Low Low Low Low Low 6 

Coelorinchus australis Low Low Low Low Low Low 6 

Seriola lalandi Low Low Low Low Low Low 6 

Lepidoperca pulchella Low Low Low Low Low Low 6 

Seriolella punctata Low Low Low Low Low Low 6 

Abalistes stellaris Low Low Low Low Low Low 6 

Caranx sexfasciatus Low Low Low Low Low Low 6 

Coelorinchus fasciatus Low Low Low Low Low Low 6 

Thunnus albacares Low Low Low Low Low Low 6 

Lethrinus lentjan Low Low Low Low Low Low 6 

Gadus morhua Low Low Low Low Low Low 6 

Lethrinus miniatus Low Low Low Low Low Low 6 

Wattsia mossambica Low Low Low Low Low Low 6 

Lethrinus olivaceus Low Low Low Low Low Low 6 

Acanthocybium solandri Low Low Low Low Low Low 6 

Lethrinus rubrioperculatus Low Low Low Low Low Low 6 

Plagiogeneion rubiginosum Low Low Low Low Low Low 6 

Coelorinchus kaiyomaru Low Low Low Low Low Low 6 

Plectropomus leopardus Low Low Low Low Low Low 6 

Lutjanus adetii Low Low Low Low Low Low 6 

Polyprion americanus Low Low Low Low Low Low 6 

Lutjanus argentimaculatus Low Low Low Low Low Low 6 

Emmelichthys nitidus Low Low Low Low Low Low 6 

Lutjanus bohar Low Low Low Low Low Low 6 

Pristipomoides filamentosus Low Low Low Low Low Low 6 

Lutjanus fulvus Low Low Low Low Low Low 6 

Pristipomoides multidens Low Low Low Low Low Low 6 

Lutjanus lutjanus Low Low Low Low Low Low 6 

Pristipomoides zonatus Low Low Low Low Low Low 6 

Lutjanus malabaricus Low Low Low Low Low Low 6 

Pseudocaranx georgianus Low Low Low Low Low Low 6 

Macrourus carinatus Low Low Low Low Low Low 6 

Epinephelus cyanopodus Low Low Low Low Low Low 6 

Macrourus whitsoni Low Low Low Low Low Low 6 

Pseudophycis breviuscula Low Low Low Low Low Low 6 

Macruronus novaezelandiae Low Low Low Low Low Low 6 

Pterygotrigla polyommata Low Low Low Low Low Low 6 

Allocyttus verrucosus Low Low Low Low Low Low 6 

Epinephelus fuscoguttatus Low Low Low Low Low Low 6 

Coryphaena hippurus Low Low Low Low Low Low 6 

Epinephelus maculatus Low Low Low Low Low Low 6 

Beryx decadactylus Low Low Low Low Low Low 6 

Epinephelus octofasciatus Low Low Low Low Low Low 6 

Mora moro Low Low Low Low Low Low 6 

Scomberomorus commerson Low Low Low Low Low Low 6 

Cyttus novaezealandiae Low Low Low Low Low Low 6 

Seriola hippos Low Low Low Low Low Low 6 
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Nemadactylus douglasii Low Low Low Low Low Low 6 

Seriola rivoliana Low Low Low Low Low Low 6 

Antimora rostrata Low Low Low Low Low Low 6 

Seriolella caerulea Low Low Low Low Low Low 6 

Neocyttus rhomboidalis Low Low Low Low Low Low 6 

Epinephelus quoyanus Low Low Low Low Low Low 6 

Bodianus perditio Low Low Low Low Low Low 6 

Taractichthys longipinnis Low Low Low Low Low Low 6 

Diagramma pictum Low Low Low Low Low Low 6 

Epinephelus septemfasciatus Low Low Low Low Low Low 6 

Oreosoma atlanticum Low Low Low Low Low Low 6 

Aprion virescens Low Low Low Low Low Low 6 

Bodianus vulpinus Low Low Low Low Low Low 6 

Eptatretus cirrhatus Medium   Low   High   6 

Brama brama Low Low Low Low Low Low 6 

Etelis coruscans Low Low Low Low Low Low 6 

Caprodon longimanus Low Low Low Low Low Low 6 

Tubbia tasmanica Low Low Low Low Low Low 6 

Dissostichus eleginoides Low Low Low Low Low Low 6 

Variola louti Low Low Low Low Low Low 6 

Paristiopterus labiosus Low Low Low Low Low Low 6 

Xenolepidichthys dalgleishi Low (DD) Low (DD) Low (DD) Low (DD) Low (DD) Low (DD) 6 

Pentaceropsis recurvirostris Low Low Low Low Low Low 6 

Gempylus serpens Low Low Low Low Low Low 6 

Aphareus rutilans Low Low Low Low Low Low 6 

Zeus faber Low Low Low Low Low Low 6 

Persparsia kopua Low (DD) Low Low (DD) Low Low (DD) Low 6 

Caranx lugubris Low Low Low Low Low Low 6 

Puffinus carneipes Medium   Medium   Low   5 

Haliporoides sibogae Low   Low   Low   3 

Notes: DD = data deficient (PSA: missing 3 or more productivity and/or susceptibility attributes; SAFE: F-based reference points unable to be 

estimated). * Score is for ranking purposes only. Blank cells indicate the SAFE analysis was not possible. The species list contains a number of errors 

(e.g. the inclusion of pelagic species outside SPRFMO’s mandate and a number of non-teleosts, the results for which interpretation is not 

informative). 

PSA results 

Table 5. Summary of species’ productivity (P) and susceptibility (S) scores and 2D vulnerability scores 

(ranked by summed 2D scores across the three gears) using the PSA method 

Species 

Demersal trawl Midwater trawl Demersal longline Sum of 
2D 

scores P score S score 
PSA 2D 
score P score S score 

PSA 2D 
score P score S score 

PSA 2D 
score 

Ameiurus nebulosus 3 3 4.24 3 3 4.24 3 3 4.24 12.72 

Bassanago hirsutus 1.86 3 3.53 1.86 2.77 3.34 1.86 3 3.53 10.4 

Coelorinchus oliverianus 2.71 1.94 3.33 2.71 1.4 3.05 2.71 2.74 3.85 10.23 

Grammicolepis brachiusculus 2.86 1.65 3.3 2.86 1.65 3.3 2.86 1.65 3.3 9.9 

Orthopristis chrysoptera 2.86 1.65 3.3 2.86 1.65 3.3 2.86 1.65 3.3 9.9 

Pseudopentaceros richardsoni 2.14 1.87 2.84 2.14 3 3.69 2.14 2.33 3.16 9.69 

Thunnus obesus 1.71 3 3.45 1.71 2.84 3.32 1.71 2.33 2.89 9.66 

Pristipomoides auricilla 2.86 1.2 3.1 2.86 1.25 3.12 2.86 1.65 3.3 9.52 

Thelenota anax 2.71 1.65 3.17 2.71 1.65 3.17 2.71 1.65 3.17 9.51 

Pristipomoides argyrogrammicus 2.86 1.2 3.1 2.86 1.2 3.1 2.86 1.65 3.3 9.5 

Triodon macropterus 2.86 1.2 3.1 2.86 1.2 3.1 2.86 1.61 3.28 9.48 

Thunnus maccoyii 2 1.96 2.8 2 3 3.61 2 2.33 3.07 9.48 

Ostichthys kaianus 2.71 1.56 3.13 2.71 1.65 3.17 2.71 1.65 3.17 9.47 

Thunnus alalunga 1.71 1.87 2.53 1.71 3 3.45 1.71 3 3.45 9.43 

Kathetostoma giganteum 2.57 1.68 3.07 2.57 1.65 3.05 2.57 2.03 3.28 9.4 

Melanostomias valdiviae 2.71 1.65 3.17 2.71 1.29 3 2.71 1.59 3.14 9.31 

Paratrachichthys trailli 2.71 1.2 2.96 2.71 1.65 3.17 2.71 1.65 3.17 9.3 

Pterygotrigla picta 2.71 1.2 2.96 2.71 1.65 3.17 2.71 1.65 3.17 9.3 

Optivus elongatus 2.86 1.2 3.1 2.86 1.2 3.1 2.86 1.2 3.1 9.3 

Derichthys serpentinus 2.71 1.59 3.14 2.71 1.22 2.97 2.71 1.45 3.07 9.18 

Diretmus argenteus 2.71 1.59 3.14 2.71 1.22 2.97 2.71 1.45 3.07 9.18 

Ophisurus serpens 2.57 1.2 2.84 2.57 1.2 2.84 2.57 2.33 3.47 9.15 

Muraenesox cinereus 2.57 1.65 3.05 2.57 1.59 3.02 2.57 1.65 3.05 9.12 

Eptatretus cirrhatus 2.14 1.83 2.82 2.14 1.43 2.57 2.14 3 3.69 9.08 

Lampadena speculigera 2.57 1.65 3.05 2.57 1.47 2.96 2.57 1.65 3.05 9.06 

Epigonus telescopus 2.57 1.57 3.01 2.57 1.27 2.87 2.57 1.82 3.15 9.03 

Sardinella brachysoma 2.71 1.2 2.96 2.71 1.2 2.96 2.71 1.2 2.96 8.88 

Schedophilus velaini 2.57 1.2 2.84 2.57 1.65 3.05 2.57 1.43 2.94 8.83 

Argentina elongata 2.43 1.65 2.94 2.43 1.65 2.94 2.43 1.65 2.94 8.82 

Polyprion oxygeneios 2 1.65 2.59 2 1.59 2.56 2 3 3.61 8.76 



10 Aug 2018  SC6-DW07 

9 

Hyperoglyphe antarctica 2 1.75 2.66 2 1.32 2.4 2 2.94 3.56 8.62 

Tetrapturus angustirostris 1.71 3 3.45 1.71 1.79 2.48 1.71 2.02 2.65 8.58 

Luposicya lupus 2.57 1.2 2.84 2.57 1.2 2.84 2.57 1.2 2.84 8.52 

Epinephelus retouti 2.57 1.2 2.84 2.57 1.2 2.84 2.57 1.13 2.81 8.49 

Regalecus glesne 2.57 1.2 2.84 2.57 1.14 2.81 2.57 1.2 2.84 8.49 

Anoplogaster cornuta 2.43 1.43 2.82 2.43 1.43 2.82 2.43 1.43 2.82 8.46 

Epinephelus undulosus 2.57 1.13 2.81 2.57 1.13 2.81 2.57 1.13 2.81 8.43 

Zanclistius elevatus 2.14 1.2 2.45 2.14 1.65 2.7 2.14 2.33 3.16 8.31 

Tetragonurus cuvieri 2.29 1.65 2.82 2.29 1.6 2.79 2.29 1.43 2.7 8.31 

Rexea solandri 1.71 1.65 2.38 1.71 1.65 2.38 1.71 3 3.45 8.21 

Pentaceros decacanthus 2.14 1.13 2.42 2.14 1.43 2.57 2.14 2.33 3.16 8.15 

Ostracion cubicus 2.43 1.2 2.71 2.43 1.2 2.71 2.43 1.24 2.73 8.15 

Chauliodus sloani 2.43 1.25 2.73 2.43 1.2 2.71 2.43 1.13 2.68 8.12 

Mola mola 2.29 1.2 2.59 2.29 1.65 2.82 2.29 1.43 2.7 8.11 

Alepocephalus australis 2.43 1.2 2.71 2.43 1.2 2.71 2.43 1.13 2.68 8.1 

Echinophryne crassispina 2.43 1.13 2.68 2.43 1.13 2.68 2.43 1.13 2.68 8.04 

Genypterus blacodes 2.14 1.65 2.7 2.14 1.48 2.6 2.14 1.65 2.7 8 

Diretmichthys parini 2.29 1.56 2.77 2.29 1.21 2.59 2.29 1.28 2.62 7.98 

Puffinus carneipes 2.14 1.65 2.7 2.14 1.65 2.7 2.14 1.43 2.57 7.97 

Helicolenus percoides 1.86 1.65 2.49 1.86 1.65 2.49 1.86 2.33 2.98 7.96 

Benthodesmus elongatus 1.86 1.65 2.49 1.86 1.62 2.47 1.86 2.33 2.98 7.94 

Thyrsites atun 1.71 1.2 2.09 1.71 1.65 2.38 1.71 3 3.45 7.92 

Pristipomoides sieboldii 1.86 1.2 2.21 1.86 1.26 2.25 1.86 2.91 3.45 7.91 

Diastobranchus capensis 2.14 1.8 2.8 2.14 1.25 2.48 2.14 1.5 2.61 7.89 

Carangoides orthogrammus 2.29 1.2 2.59 2.29 1.2 2.59 2.29 1.45 2.71 7.89 

Caranx papuensis 2.29 1.2 2.59 2.29 1.2 2.59 2.29 1.2 2.59 7.77 

Phosichthys argenteus 2.14 1.43 2.57 2.14 1.42 2.57 2.14 1.43 2.57 7.71 

Xenolepidichthys dalgleishi 2.14 1.43 2.57 2.14 1.41 2.56 2.14 1.43 2.57 7.7 

Zenopsis nebulosa 1.71 1.74 2.44 1.71 1.62 2.36 1.71 2.33 2.89 7.69 

Merluccius australis 1.86 1.65 2.49 1.86 1.49 2.38 1.86 2.1 2.81 7.68 

Lepidopus caudatus 1.86 1.36 2.3 1.86 1.65 2.49 1.86 2.16 2.85 7.64 

Centroberyx affinis 1.86 1.2 2.21 1.86 1.6 2.45 1.86 2.33 2.98 7.64 

Polyprion americanus 2 1.3 2.39 2 1.65 2.59 2 1.65 2.59 7.57 

Dissostichus mawsoni 2.14 1.54 2.64 2.14 1.2 2.45 2.14 1.26 2.48 7.57 

Pseudocyttus maculatus 2 1.92 2.77 2 1.28 2.37 2 1.32 2.4 7.54 

Lampris guttatus 2 1.2 2.33 2 1.65 2.59 2 1.65 2.59 7.51 

Ruvettus pretiosus 1.71 1.65 2.38 1.71 1.65 2.38 1.71 2.02 2.65 7.41 

Lepidorhynchus denticulatus 1.57 1.73 2.34 1.57 1.58 2.23 1.57 2.33 2.81 7.38 

Rhombosolea plebeia 2.14 1.2 2.45 2.14 1.2 2.45 2.14 1.2 2.45 7.35 

Cnidoglanis macrocephalus 2.14 1.2 2.45 2.14 1.2 2.45 2.14 1.2 2.45 7.35 

Lepidocybium flavobrunneum 1.71 1.65 2.38 1.71 1.53 2.29 1.71 2.07 2.68 7.35 

Epigonus robustus 2.14 1.3 2.5 2.14 1.13 2.42 2.14 1.13 2.42 7.34 

Hoplostethus intermedius 1.71 1.55 2.31 1.71 1.28 2.14 1.71 2.33 2.89 7.34 

Pentaceropsis recurvirostris 2.14 1.2 2.45 2.14 1.2 2.45 2.14 1.16 2.43 7.33 

Allomycterus pilatus 2 1.2 2.33 2 1.2 2.33 2 1.76 2.66 7.32 

Hoplostethus atlanticus 1.86 2.02 2.75 1.86 1.28 2.26 1.86 1.37 2.31 7.32 

Seriola lalandi 1.71 1.65 2.38 1.71 1.58 2.33 1.71 1.93 2.58 7.29 

Beryx splendens 1.71 1.68 2.4 1.71 1.36 2.18 1.71 2.03 2.65 7.23 

Macrourus carinatus 1.86 1.65 2.49 1.86 1.47 2.37 1.86 1.43 2.35 7.21 

Katsuwonus pelamis 1.71 1.65 2.38 1.71 1.65 2.38 1.71 1.75 2.45 7.21 

Oreosoma atlanticum 1.86 1.63 2.47 1.86 1.22 2.22 1.86 1.69 2.51 7.2 

Cyttus traversi 1.43 1.83 2.32 1.43 1.61 2.15 1.43 2.33 2.73 7.2 

Neocyttus rhomboidalis 1.86 1.65 2.49 1.86 1.45 2.36 1.86 1.43 2.35 7.2 

Beryx decadactylus 1.71 1.65 2.38 1.71 1.65 2.38 1.71 1.71 2.42 7.18 

Centriscops humerosus 1.57 1.74 2.34 1.57 1.32 2.05 1.57 2.28 2.77 7.16 

Macruronus novaezelandiae 1.71 1.65 2.38 1.71 1.6 2.34 1.71 1.65 2.38 7.1 

Sphoeroides pachygaster 1.57 1.2 1.98 1.57 1.65 2.28 1.57 2.33 2.81 7.07 

Allocyttus verrucosus 1.86 1.65 2.49 1.86 1.34 2.29 1.86 1.34 2.29 7.07 

Persparsia kopua 2 1.43 2.46 2 1.13 2.3 2 1.13 2.3 7.06 

Plagiogeneion rubiginosum 1.86 1.2 2.21 1.86 1.65 2.49 1.86 1.43 2.35 7.05 

Pleuroscopus pseudodorsalis 1.71 1.96 2.6 1.71 1.2 2.09 1.71 1.62 2.36 7.05 

Nemadactylus macropterus 1.57 1.2 1.98 1.57 1.62 2.26 1.57 2.33 2.81 7.05 

Latris lineata 1.86 1.2 2.21 1.86 1.39 2.32 1.86 1.65 2.49 7.02 
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Dissostichus eleginoides 2 1.3 2.39 2 1.2 2.33 2 1.14 2.3 7.02 

Pseudophycis bachus 1.43 1.8 2.3 1.43 1.65 2.18 1.43 2.09 2.53 7.01 

Centrolophus niger 1.71 1.65 2.38 1.71 1.47 2.25 1.71 1.65 2.38 7.01 

Paristiopterus labiosus 2 1.2 2.33 2 1.2 2.33 2 1.2 2.33 6.99 

Gymnosarda unicolor 1.71 1.65 2.38 1.71 1.65 2.38 1.71 1.43 2.23 6.99 

Acanthocybium solandri 1.71 1.65 2.38 1.71 1.65 2.38 1.71 1.43 2.23 6.99 

Pristipomoides flavipinnis 1.86 1.2 2.21 1.86 1.25 2.24 1.86 1.65 2.49 6.94 

Pristipomoides zonatus 1.86 1.2 2.21 1.86 1.2 2.21 1.86 1.65 2.49 6.91 

Allocyttus niger 1.86 1.65 2.49 1.86 1.2 2.21 1.86 1.17 2.2 6.9 

Xiphias gladius 1.86 1.17 2.2 1.86 1.43 2.35 1.86 1.43 2.35 6.9 

Gadus morhua 1.71 1.27 2.13 1.71 1.65 2.38 1.71 1.65 2.38 6.89 

Gempylus serpens 1.71 1.27 2.13 1.71 1.65 2.38 1.71 1.65 2.38 6.89 

Lepidion microcephalus 1.71 1.95 2.59 1.71 1.2 2.09 1.71 1.21 2.09 6.77 

Macrourus whitsoni 1.86 1.42 2.34 1.86 1.2 2.21 1.86 1.2 2.21 6.76 

Etelis coruscans 1.71 1.2 2.09 1.71 1.44 2.24 1.71 1.65 2.38 6.71 

Emmelichthys nitidus 1.71 1.2 2.09 1.71 1.65 2.38 1.71 1.43 2.23 6.7 

Centroberyx gerrardi 1.71 1.2 2.09 1.71 1.65 2.38 1.71 1.43 2.23 6.7 

Pristipomoides filamentosus 1.71 1.2 2.09 1.71 1.43 2.23 1.71 1.65 2.38 6.7 

Epinephelus ergastularius 1.71 1.2 2.09 1.71 1.34 2.17 1.71 1.65 2.38 6.64 

Tubbia tasmanica 1.57 1.65 2.28 1.57 1.56 2.21 1.57 1.43 2.12 6.61 

Variola louti 1.71 1.2 2.09 1.71 1.2 2.09 1.71 1.72 2.43 6.61 

Latridopsis forsteri 1.86 1.2 2.21 1.86 1.2 2.21 1.86 1.13 2.18 6.6 

Latridopsis ciliaris 1.86 1.2 2.21 1.86 1.2 2.21 1.86 1.13 2.18 6.6 

Aphareus rutilans 1.71 1.2 2.09 1.71 1.2 2.09 1.71 1.65 2.38 6.56 

Seriola hippos 1.71 1.2 2.09 1.71 1.2 2.09 1.71 1.65 2.38 6.56 

Seriola dumerili 1.71 1.2 2.09 1.71 1.2 2.09 1.71 1.65 2.38 6.56 

Coelorinchus fasciatus 1.57 1.65 2.28 1.57 1.47 2.15 1.57 1.43 2.12 6.55 

Kajikia audax 1.86 1.13 2.18 1.86 1.13 2.18 1.86 1.13 2.18 6.54 

Variola albimarginata 1.86 1.13 2.18 1.86 1.13 2.18 1.86 1.13 2.18 6.54 

Taractichthys longipinnis 1.57 1.2 1.98 1.57 1.65 2.28 1.57 1.65 2.28 6.54 

Seriolella punctata 1.57 1.44 2.13 1.57 1.65 2.28 1.57 1.43 2.12 6.53 

Lagocephalus lagocephalus 1.71 1.13 2.05 1.71 1.43 2.23 1.71 1.43 2.23 6.51 

Mora moro 1.71 1.58 2.33 1.71 1.2 2.09 1.71 1.13 2.05 6.47 

Cyttus australis 1.43 1.2 1.87 1.43 1.2 1.87 1.43 2.33 2.73 6.47 

Etelis carbunculus 1.57 1.2 1.98 1.57 1.5 2.17 1.57 1.65 2.28 6.43 

Brama brama 1.43 1.65 2.18 1.43 1.47 2.05 1.43 1.65 2.18 6.41 

Halargyreus johnsonii 1.71 1.46 2.25 1.71 1.2 2.09 1.71 1.13 2.05 6.39 

Seriolella caerulea 1.43 1.65 2.18 1.43 1.6 2.15 1.43 1.43 2.02 6.35 

Haliporoides sibogae 1.14 1.57 1.94 1.14 1.39 1.8 1.14 2.33 2.59 6.33 

Lutjanus malabaricus 1.71 1.2 2.09 1.71 1.2 2.09 1.71 1.2 2.09 6.27 

Seriola rivoliana 1.71 1.2 2.09 1.71 1.2 2.09 1.71 1.2 2.09 6.27 

Elagatis bipinnulata 1.71 1.2 2.09 1.71 1.2 2.09 1.71 1.2 2.09 6.27 

Thunnus albacares 1.71 1.2 2.09 1.71 1.2 2.09 1.71 1.2 2.09 6.27 

Sphyraena jello 1.71 1.2 2.09 1.71 1.2 2.09 1.71 1.2 2.09 6.27 

Gnathanodon speciosus 1.71 1.2 2.09 1.71 1.2 2.09 1.71 1.2 2.09 6.27 

Pseudocaranx georgianus 1.71 1.2 2.09 1.71 1.2 2.09 1.71 1.2 2.09 6.27 

Epinephelus septemfasciatus 1.71 1.2 2.09 1.71 1.2 2.09 1.71 1.2 2.09 6.27 

Lutjanus argentimaculatus 1.71 1.2 2.09 1.71 1.2 2.09 1.71 1.2 2.09 6.27 

Scomberomorus commerson 1.71 1.2 2.09 1.71 1.2 2.09 1.71 1.2 2.09 6.27 

Pristipomoides multidens 1.57 1.2 1.98 1.57 1.2 1.98 1.57 1.65 2.28 6.24 

Cephalopholis sonnerati 1.71 1.2 2.09 1.71 1.2 2.09 1.71 1.13 2.05 6.23 

Pseudobalistes flavimarginatus 1.71 1.2 2.09 1.71 1.2 2.09 1.71 1.13 2.05 6.23 

Zeus faber 1.57 1.2 1.98 1.57 1.39 2.1 1.57 1.43 2.12 6.2 

Coelorinchus kaiyomaru 1.57 1.65 2.28 1.57 1.2 1.98 1.57 1.13 1.93 6.19 

Abalistes stellaris 1.71 1.13 2.05 1.71 1.13 2.05 1.71 1.13 2.05 6.15 

Caprodon longimanus 1.43 1.13 1.82 1.43 1.25 1.9 1.43 1.93 2.4 6.12 

Caranx lugubris 1.57 1.2 1.98 1.57 1.2 1.98 1.57 1.43 2.12 6.08 

Coelorinchus australis 1.57 1.2 1.98 1.57 1.2 1.98 1.57 1.43 2.12 6.08 

Antimora rostrata 1.57 1.44 2.13 1.57 1.2 1.98 1.57 1.15 1.95 6.06 

Pterygotrigla polyommata 1.29 1.2 1.76 1.29 1.2 1.76 1.29 2.09 2.46 5.98 

Caranx sexfasciatus 1.57 1.2 1.98 1.57 1.2 1.98 1.57 1.2 1.98 5.94 

Aprion virescens 1.57 1.2 1.98 1.57 1.2 1.98 1.57 1.2 1.98 5.94 

Seriolella brama 1.43 1.2 1.87 1.43 1.41 2.01 1.43 1.43 2.02 5.9 
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Nemadactylus douglasii 1.57 1.2 1.98 1.57 1.2 1.98 1.57 1.13 1.93 5.89 

Cephalopholis cyanostigma 1.57 1.2 1.98 1.57 1.2 1.98 1.57 1.13 1.93 5.89 

Coryphaena hippurus 1.57 1.2 1.98 1.57 1.2 1.98 1.57 1.13 1.93 5.89 

Lutjanus bohar 1.57 1.2 1.98 1.57 1.2 1.98 1.57 1.13 1.93 5.89 

Platycephalus richardsoni 1.43 1.2 1.87 1.43 1.4 2 1.43 1.43 2.02 5.89 

Bodianus perditio 1.57 1.2 1.98 1.57 1.2 1.98 1.57 1.13 1.93 5.89 

Pseudophycis breviuscula 1.57 1.2 1.98 1.57 1.2 1.98 1.57 1.13 1.93 5.89 

Epinephelus cyanopodus 1.57 1.2 1.98 1.57 1.2 1.98 1.57 1.13 1.93 5.89 

Diagramma pictum 1.57 1.2 1.98 1.57 1.2 1.98 1.57 1.13 1.93 5.89 

Epinephelus fuscoguttatus 1.57 1.2 1.98 1.57 1.2 1.98 1.57 1.13 1.93 5.89 

Bodianus vulpinus 1.57 1.2 1.98 1.57 1.2 1.98 1.57 1.13 1.93 5.89 

Gymnocranius grandoculis 1.57 1.2 1.98 1.57 1.2 1.98 1.57 1.13 1.93 5.89 

Lethrinus miniatus 1.57 1.2 1.98 1.57 1.2 1.98 1.57 1.13 1.93 5.89 

Plectropomus leopardus 1.57 1.2 1.98 1.57 1.2 1.98 1.57 1.13 1.93 5.89 

Lutjanus adetii 1.57 1.2 1.98 1.57 1.2 1.98 1.57 1.13 1.93 5.89 

Lethrinus olivaceus 1.57 1.2 1.98 1.57 1.2 1.98 1.57 1.13 1.93 5.89 

Epinephelus morrhua 1.43 1.2 1.87 1.43 1.31 1.94 1.43 1.43 2.02 5.83 

Lepidoperca pulchella 1.43 1.13 1.82 1.43 1.29 1.93 1.43 1.43 2.02 5.77 

Chelidonichthys kumu 1.43 1.2 1.87 1.43 1.2 1.87 1.43 1.43 2.02 5.76 

Cyttus novaezealandiae 1.29 1.2 1.76 1.29 1.62 2.07 1.29 1.43 1.93 5.76 

Epinephelus octofasciatus 1.43 1.2 1.87 1.43 1.2 1.87 1.43 1.43 2.02 5.76 

Scomber australasicus 1.43 1.2 1.87 1.43 1.2 1.87 1.43 1.13 1.82 5.56 

Wattsia mossambica 1.43 1.2 1.87 1.43 1.2 1.87 1.43 1.13 1.82 5.56 

Epinephelus quoyanus 1.43 1.2 1.87 1.43 1.2 1.87 1.43 1.13 1.82 5.56 

Epinephelus coioides 1.43 1.2 1.87 1.43 1.2 1.87 1.43 1.13 1.82 5.56 

Epinephelus maculatus 1.43 1.2 1.87 1.43 1.2 1.87 1.43 1.13 1.82 5.56 

Lethrinus lentjan 1.43 1.2 1.87 1.43 1.2 1.87 1.43 1.13 1.82 5.56 

Epinephelus fasciatus 1.43 1.2 1.87 1.43 1.2 1.87 1.43 1.13 1.82 5.56 

Lutjanus lutjanus 1.43 1.2 1.87 1.43 1.2 1.87 1.43 1.13 1.82 5.56 

Gymnocranius euanus 1.43 1.2 1.87 1.43 1.2 1.87 1.43 1.13 1.82 5.56 

Lethrinus rubrioperculatus 1.43 1.2 1.87 1.43 1.2 1.87 1.43 1.13 1.82 5.56 

Lutjanus fulvus 1.43 1.13 1.82 1.43 1.13 1.82 1.43 1.13 1.82 5.46 

Notes: Grey cells indicate data deficient species missing 3 or more productivity and/or susceptibility attributes. * Score is for ranking purposes only. 

The species list contains a number of errors (e.g. the inclusion of pelagic species outside SPRFMO’s mandate and a number of non-teleosts, the 

results for which interpretation is not informative). 

 

SAFE results 
Table 6. Summary of SAFE vulnerability categories, susceptibility (F-estimate) scores and F-based 
reference points (Fmsm, Flim and Fcrash) for species in the SAFE analysis (ranked by summed 
susceptibility scores across the three gears) 

Species 

Demersal trawl Midwater trawl Demersal longline 

Fmsm Flim Fcrash 
Sum of F 
estimates* 

Vulnerability 
category 

Susceptibility 
(F) estimate 

Vulnerability 
category 

Susceptibility 
(F) estimate 

Vulnerability 
category 

Susceptibility 
(F) estimate 

Ameiurus nebulosus Low 0.3 Low 0.3 Low 0.444 0.45 0.67 0.89 1.044 

Bassanago hirsutus Low 0.3 Low 0.266 High 0.444 0.23 0.34 0.45 1.01 

Thunnus alalunga Low 0.133 Low 0.3 Extreme 0.444 0.2 0.3 0.41 0.877 

Thunnus obesus Low 0.3 Low 0.276 Low 0.296 0.3 0.45 0.6 0.872 

Thunnus maccoyii Low 0.146 High 0.3 High 0.296 0.16 0.24 0.32 0.742 

Pseudopentaceros 
richardsoni Low 0.133 Low 0.3 Low 0.296 0.27 0.41 0.54 0.729 

Tetrapturus 
angustirostris Low 0.3 Low 0.121 Low 0.229 0.33 0.5 0.67 0.65 

Hyperoglyphe 
antarctica Low 0.114 Low 0.017 Extreme 0.51 0.21 0.32 0.43 0.641 

Rexea solandri Low 0.066 Low 0.058 High 0.503 0.28 0.41 0.55 0.627 

Polyprion 
oxygeneios Low 0.049 Low 0.028 Extreme 0.525 0.12 0.18 0.24 0.602 

Thyrsites atun Low 0.022 Low 0.058 Low 0.503 0.36 0.53 0.71 0.583 

Coelorinchus 
oliverianus Extreme (DD) 0.144 Extreme (DD) 0.019 Extreme (DD) 0.387 0 0 0 0.55 

Cyttus traversi Low 0.127 Low 0.023 Low 0.347 0.5 0.75 1 0.497 

Zenopsis nebulosa Low 0.113 Low 0.04 Low 0.337 0.26 0.4 0.53 0.49 

Lepidorhynchus 
denticulatus Low 0.113 Low 0.039 Low 0.326 0.26 0.4 0.53 0.478 
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Helicolenus 
percoides Low 0.015 Low 0 High 0.43 0.23 0.35 0.46 0.445 

Hoplostethus 
intermedius Low 0.086 Low 0.033 Low 0.32 0.24 0.36 0.48 0.439 

Pristipomoides 
sieboldii Low 0 Low 0 Low 0.425 0.33 0.49 0.66 0.425 

Centriscops 
humerosus Low 0.113 Low 0.011 Low 0.287 1.07 1.61 2.14 0.411 

Pentaceros 
decacanthus Low 0.002 Low 0 Low 0.399 0.27 0.4 0.53 0.401 

Sphoeroides 
pachygaster Low 0 Low 0 Low 0.375 0.54 0.81 1.08 0.375 

Zanclistius elevatus Low 0 Low 0 Low 0.375 0.27 0.4 0.53 0.375 

Beryx splendens Low 0.104 Low 0.036 Low 0.232 0.33 0.5 0.67 0.372 

Nemadactylus 
macropterus Low 0 Low 0 High 0.371 0.22 0.32 0.43 0.371 

Ophisurus serpens Low 0 Low 0 Low 0.371 0.3 0.44 0.59 0.371 

Katsuwonus pelamis Low 0.1 Low 0.1 Low 0.171 0.57 0.86 1.14 0.371 

Cyttus australis Low 0 Low 0 Low 0.371 0.37 0.55 0.73 0.371 

Centroberyx affinis Low 0 Low 0 Low 0.371 0.28 0.42 0.56 0.371 

Pseudophycis bachus Low 0.123 Low 0 Low 0.245 0.48 0.72 0.95 0.368 

Benthodesmus 
elongatus Low 0.046 Low 0.02 Low 0.297 0.28 0.43 0.57 0.363 

Kathetostoma 
giganteum Low 0.104 Low 0 Low 0.231 0.31 0.47 0.63 0.335 

Lepidocybium 
flavobrunneum Low 0.064 Low 0.03 Low 0.239 0.31 0.46 0.62 0.333 

Pleuroscopus 
pseudodorsalis Low 0.146 Low 0.023 Low 0.141 0.37 0.56 0.74 0.31 

Pterygotrigla 
polyommata Low 0 Low 0 Low 0.307 0.44 0.65 0.87 0.307 

Gymnosarda 
unicolor Low 0.1 Low 0.1 Low 0.099 0.31 0.47 0.62 0.299 

Acanthocybium 
solandri Low 0.1 Low 0.1 Low 0.099 0.37 0.55 0.73 0.299 

Epigonus telescopus Low 0.088 Low 0.026 High 0.185 0.12 0.18 0.24 0.299 

Merluccius australis Low 0.04 Low 0 Low 0.247 0.23 0.34 0.46 0.287 

Oreosoma 
atlanticum Low 0.098 Low 0.019 Low 0.156 0.25 0.37 0.49 0.273 

Lepidopus caudatus Low 0.01 Low 0 Low 0.259 0.32 0.48 0.64 0.269 

Ruvettus pretiosus Low 0.018 Low 0.014 Low 0.23 0.31 0.46 0.62 0.262 

Hoplostethus 
atlanticus Low 0.155 Low 0.019 Low 0.078 0.12 0.17 0.23 0.252 

Diastobranchus 
capensis Extreme (DD) 0.122 Extreme (DD) 0.006 Extreme (DD) 0.108 0 0 0 0.236 

Lepidion 
microcephalus Low 0.145 Low 0.02 Low 0.052 0.45 0.68 0.91 0.217 

Allomycterus pilatus Low 0 Low 0 Low 0.215 0.45 0.68 0.9 0.215 

Beryx decadactylus Low 0.031 Low 0.023 Low 0.16 0.31 0.46 0.62 0.214 

Seriola lalandi Low 0.003 Low 0 Low 0.209 0.44 0.66 0.88 0.212 

Caprodon 
longimanus Low 0 Low 0 Low 0.209 0.36 0.54 0.72 0.209 

Coelorinchus 
fasciatus Low 0.091 Low 0.008 Low 0.087 0.27 0.4 0.53 0.186 

Pseudocyttus 
maculatus Low 0.139 Low 0.009 Low 0.026 0.16 0.23 0.31 0.174 

Variola louti Low 0 Low 0 Low 0.164 0.36 0.54 0.72 0.164 

Argentina elongata Low 0.073 Low 0 Low 0.089 0.42 0.64 0.85 0.162 

Ostichthys kaianus Extreme (DD) 0.013 Extreme (DD) 0.011 Extreme (DD) 0.106 0 0 0 0.13 

Chelidonichthys 
kumu Low 0 Low 0 Low 0.124 0.53 0.79 1.06 0.124 

Carangoides 
orthogrammus Low 0 Low 0 Low 0.104 0.76 1.13 1.51 0.104 

Seriolella punctata Low 0.016 Low 0 Low 0.074 0.33 0.5 0.66 0.09 

Pterygotrigla picta Extreme (DD) 0.001 Low (DD) 0 Extreme (DD) 0.086 0 0 0 0.087 

Lagocephalus 
lagocephalus Low 0 Low 0 Low 0.078 0.4 0.6 0.81 0.078 

Halargyreus 
johnsonii Low 0.059 Low 0.002 Low 0.014 0.39 0.59 0.79 0.075 

Mora moro Low 0.053 Low 0.006 Low 0.013 0.35 0.52 0.7 0.072 

Coelorinchus 
kaiyomaru Low 0.071 Low 0 Low 0 0.27 0.4 0.53 0.071 

Etelis coruscans Low 0 Low 0 Low 0.057 0.25 0.37 0.49 0.057 

Seriolella caerulea Low 0.056 Low 0 Low 0 0.32 0.48 0.64 0.056 

Macrourus carinatus Low 0.043 Low 0 Low 0 0.18 0.27 0.36 0.043 

Epigonus robustus Low 0.038 Low 0.002 Low 0.002 0.1 0.15 0.2 0.042 
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Lutjanus 
argentimaculatus Low 0 Low 0 Low 0.04 0.23 0.35 0.47 0.04 

Alepocephalus 
australis Low 0.022 Low 0.004 Low 0.012 0.34 0.51 0.69 0.038 

Grammicolepis 
brachiusculus Extreme (DD) 0.008 Extreme (DD) 0.004 Extreme (DD) 0.017 0 0 0 0.029 

Phosichthys 
argenteus Extreme (DD) 0.008 Extreme (DD) 0.002 Extreme (DD) 0.011 0 0 0 0.021 

Persparsia kopua Low 0.011 Low 0.001 Low 0.003 0.59 0.88 1.17 0.015 

Lethrinus olivaceus Low 0 Low 0 Low 0.012 0.29 0.43 0.57 0.012 

Diretmichthys parini Extreme (DD) 0.005 Extreme (DD) 0.001 Extreme (DD) 0.003 0 0 0 0.009 

Tubbia tasmanica Low 0.003 Low 0 Low 0.004 0.32 0.48 0.64 0.007 

Neocyttus 
rhomboidalis Low 0.003 Low 0.001 Low 0.002 0.16 0.25 0.33 0.006 

Melanostomias 
valdiviae Extreme (DD) 0.002 Extreme (DD) 0 Extreme (DD) 0.003 0 0 0 0.005 

Centrolophus niger Low 0.002 Low 0 Low 0.003 0.32 0.48 0.64 0.005 

Schedophilus velaini Extreme (DD) 0.001 Extreme (DD) 0.001 Extreme (DD) 0.002 0 0 0 0.004 

Lampadena 
speculigera Extreme (DD) 0.001 Extreme (DD) 0 Extreme (DD) 0.002 0 0 0 0.003 

Diretmus argenteus Extreme (DD) 0.001 Extreme (DD) 0 Extreme (DD) 0.001 0 0 0 0.002 

Anoplogaster 
cornuta Low 0.001 Low 0 Low 0.001 0.92 1.37 1.83 0.002 

Derichthys 
serpentinus Extreme (DD) 0.001 Extreme (DD) 0 Extreme (DD) 0.001 0 0 0 0.002 

Allocyttus 
verrucosus Low 0.001 Low 0 Low 0.001 0.11 0.17 0.23 0.002 

Brama brama Low 0.001 Low 0 Low 0.001 0.31 0.47 0.63 0.002 

Paratrachichthys 
trailli Extreme (DD) 0.001 Extreme (DD) 0.001 Low (DD) 0 0 0 0 0.002 

Thunnus albacares Low 0 Low 0 Low 0.001 0.34 0.5 0.67 0.001 

Mola mola Low 0 Low 0 Low 0.001 0.12 0.19 0.25 0.001 

Antimora rostrata Low 0.001 Low 0 Low 0 0.33 0.5 0.67 0.001 

Lampris guttatus Low 0 Low 0 Low 0.001 0.24 0.35 0.47 0.001 

Xiphias gladius Low 0 Low 0 Low 0.001 0.21 0.32 0.43 0.001 

Epinephelus 
ergastularius Low 0 Low 0 Low 0 0.25 0.37 0.5 0 

Pristipomoides 
filamentosus Low 0 Low 0 Low 0 0.32 0.48 0.65 0 

Coelorinchus 
australis Low 0 Low 0 Low 0 0.29 0.44 0.58 0 

Gymnocranius 
euanus Low 0 Low 0 Low 0 0.34 0.51 0.69 0 

Cephalopholis 
cyanostigma Low 0 Low 0 Low 0 0.46 0.68 0.91 0 

Lepidoperca 
pulchella Low 0 Low 0 Low 0 0.44 0.66 0.88 0 

Seriola rivoliana Low 0 Low 0 Low 0 0.45 0.68 0.91 0 

Abalistes stellaris Low 0 Low 0 Low 0 0.82 1.22 1.63 0 

Variola 
albimarginata Low 0 Low 0 Low 0 0.52 0.79 1.05 0 

Elagatis bipinnulata Low 0 Low 0 Low 0 0.54 0.81 1.08 0 

Pristipomoides 
zonatus Low 0 Low 0 Low 0 0.36 0.55 0.73 0 

Lethrinus lentjan Low 0 Low 0 Low 0 0.4 0.6 0.8 0 

Chauliodus sloani Low 0 Low 0 Low 0 0.48 0.72 0.96 0 

Lethrinus miniatus Low 0 Low 0 Low 0 0.38 0.57 0.76 0 

Scomberomorus 
commerson Low 0 Low 0 Low 0 0.41 0.62 0.82 0 

Gymnocranius 
grandoculis Low 0 Low 0 Low 0 0.33 0.5 0.67 0 

Cnidoglanis 
macrocephalus Low 0 Low 0 Low 0 0.36 0.54 0.72 0 

Lethrinus 
rubrioperculatus Low 0 Low 0 Low 0 0.36 0.54 0.72 0 

Latris lineata Low 0 Low 0 Low 0 0.3 0.45 0.6 0 

Luposicya lupus Low (DD) 0 Low (DD) 0 Low (DD) 0 0 0 0 0 

Pristipomoides 
argyrogrammicus Low (DD) 0 Low (DD) 0 Low (DD) 0 0 0 0 0 

Lutjanus adetii Low 0 Low 0 Low 0 0.33 0.49 0.65 0 

Pristipomoides 
multidens Low 0 Low 0 Low 0 0.38 0.57 0.76 0 

Allocyttus niger Low 0 Low 0 Low 0 0.12 0.19 0.25 0 

Pseudocaranx 
georgianus Low 0 Low 0 Low 0 0.26 0.39 0.52 0 

Lutjanus bohar Low 0 Low 0 Low 0 0.32 0.47 0.63 0 
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Pseudophycis 
breviuscula Low 0 Low 0 Low 0 0.43 0.64 0.86 0 

Lutjanus fulvus Low 0 Low 0 Low 0 0.31 0.47 0.62 0 

Epinephelus 
cyanopodus Low 0 Low 0 Low 0 0.32 0.48 0.64 0 

Lutjanus lutjanus Low 0 Low 0 Low 0 0.42 0.63 0.84 0 

Bodianus vulpinus Low 0 Low 0 Low 0 0.64 0.96 1.28 0 

Lutjanus 
malabaricus Low 0 Low 0 Low 0 0.28 0.42 0.56 0 

Seriola hippos Low 0 Low 0 Low 0 0.45 0.68 0.91 0 

Epinephelus retouti Low (DD) 0 Low (DD) 0 Low (DD) 0 0 0 0 0 

Epinephelus 
septemfasciatus Low 0 Low 0 Low 0 0.25 0.37 0.5 0 

Macrourus whitsoni Low 0 Low 0 Low 0 0.13 0.2 0.26 0 

Taractichthys 
longipinnis Low 0 Low 0 Low 0 0.3 0.45 0.6 0 

Macruronus 
novaezelandiae Low 0 Low 0 Low 0 0.24 0.36 0.49 0 

Latridopsis forsteri Low 0 Low 0 Low 0 0.21 0.31 0.41 0 

Gadus morhua Low 0 Low 0 Low 0 0.35 0.52 0.7 0 

Triodon macropterus Low (DD) 0 Low (DD) 0 Low (DD) 0 0 0 0 0 

Emmelichthys 
nitidus Low 0 Low 0 Low 0 0.44 0.66 0.88 0 

Wattsia mossambica Low 0 Low 0 Low 0 0.39 0.59 0.78 0 

Latridopsis ciliaris Low 0 Low 0 Low 0 0.21 0.31 0.41 0 

Pristipomoides 
auricilla Low (DD) 0 Low (DD) 0 Low (DD) 0 0 0 0 0 

Pristipomoides 
flavipinnis Low 0 Low 0 Low 0 0.36 0.54 0.73 0 

Aprion virescens Low 0 Low 0 Low 0 0.35 0.52 0.7 0 

Bodianus perditio Low 0 Low 0 Low 0 0.32 0.49 0.65 0 

Nemadactylus 
douglasii Low 0 Low 0 Low 0 0.24 0.36 0.48 0 

Pseudobalistes 
flavimarginatus Low 0 Low 0 Low 0 0.83 1.24 1.66 0 

Caranx lugubris Low 0 Low 0 Low 0 0.36 0.54 0.72 0 

Diagramma pictum Low 0 Low 0 Low 0 0.59 0.89 1.18 0 

Gempylus serpens Low 0 Low 0 Low 0 0.31 0.46 0.62 0 

Cephalopholis 
sonnerati Low 0 Low 0 Low 0 0.81 1.22 1.62 0 

Caranx papuensis Low 0 Low 0 Low 0 0.76 1.13 1.51 0 

Epinephelus coioides Low 0 Low 0 Low 0 0.29 0.44 0.58 0 

Optivus elongatus Low (DD) 0 Low (DD) 0 Low (DD) 0 0 0 0 0 

Regalecus glesne Extreme (DD) 0 Extreme (DD) 0 Extreme (DD) 0 0 0 0 0 

Caranx sexfasciatus Low 0 Low 0 Low 0 0.41 0.61 0.82 0 

Rhombosolea 
plebeia Low 0 Low 0 Low 0 0.62 0.93 1.24 0 

Orthopristis 
chrysoptera Low (DD) 0 Low (DD) 0 Low (DD) 0 0 0 0 0 

Sardinella 
brachysoma Low (DD) 0 Low (DD) 0 Low (DD) 0 0 0 0 0 

Cyttus 
novaezealandiae Low 0 Low 0 Low 0 0.43 0.65 0.87 0 

Scomber 
australasicus Low 0 Low 0 Low 0 0.35 0.52 0.69 0 

Zeus faber Low 0 Low 0 Low 0 0.35 0.53 0.7 0 

Seriola dumerili Low 0 Low 0 Low 0 0.36 0.54 0.71 0 

Aphareus rutilans Low 0 Low 0 Low 0 0.28 0.41 0.55 0 

Epinephelus 
fasciatus Low 0 Low 0 Low 0 0.26 0.39 0.53 0 

Etelis carbunculus Low 0 Low 0 Low 0 0.28 0.41 0.55 0 

Seriolella brama Low 0 Low 0 Low 0 0.31 0.47 0.62 0 

Pentaceropsis 
recurvirostris Low 0 Low 0 Low 0 0.2 0.3 0.4 0 

Epinephelus 
fuscoguttatus Low 0 Low 0 Low 0 0.29 0.43 0.57 0 

Genypterus blacodes Low 0 Low 0 Low 0 0.19 0.29 0.38 0 

Sphyraena jello Low 0 Low 0 Low 0 0.41 0.61 0.82 0 

Gnathanodon 
speciosus Low 0 Low 0 Low 0 0.53 0.79 1.05 0 

Tetragonurus cuvieri Low 0 Low 0 Low 0 0.2 0.29 0.39 0 

Dissostichus 
eleginoides Low 0 Low 0 Low 0 0.11 0.17 0.22 0 

Epinephelus 
maculatus Low 0 Low 0 Low 0 0.34 0.51 0.69 0 
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Plagiogeneion 
rubiginosum Low 0 Low 0 Low 0 0.36 0.54 0.72 0 

Epinephelus 
undulosus Low (DD) 0 Low (DD) 0 Low (DD) 0 0 0 0 0 

Platycephalus 
richardsoni Low 0 Low 0 Low 0 0.41 0.61 0.81 0 

Coryphaena 
hippurus Low 0 Low 0 Low 0 1.45 2.17 2.89 0 

Plectropomus 
leopardus Low 0 Low 0 Low 0 0.37 0.56 0.75 0 

Dissostichus 
mawsoni Low 0 Low 0 Low 0 0.19 0.28 0.37 0 

Xenolepidichthys 
dalgleishi Low (DD) 0 Low (DD) 0 Low (DD) 0 0 0 0 0 

Epinephelus 
morrhua Low 0 Low 0 Low 0 0.32 0.48 0.64 0 

Epinephelus 
quoyanus Low 0 Low 0 Low 0 0.36 0.53 0.71 0 

Echinophryne 
crassispina Low (DD) 0 Low (DD) 0 Low (DD) 0 0 0 0 0 

Centroberyx gerrardi Low 0 Low 0 Low 0 0.28 0.42 0.56 0 

Kajikia audax Low 0 Low 0 Low 0 0.33 0.5 0.67 0 

Polyprion 
americanus Low 0 Low 0 Low 0 0.12 0.18 0.24 0 

Paristiopterus 
labiosus Low 0 Low 0 Low 0 0.3 0.45 0.6 0 

Epinephelus 
octofasciatus Low 0 Low 0 Low 0 0.25 0.37 0.5 0 

Ostracion cubicus Low (DD) 0 Low (DD) 0 Low (DD) 0 0 0 0 0 

Muraenesox 
cinereus Low (DD) 0 Low (DD) 0 Low (DD) 0 0 0 0 0 

Notes: Grey cells indicate data deficient species for which F-based reference points were unable to be estimated. * Score is for ranking purposes 

only. The species list contains a number of errors (e.g. the inclusion of pelagic species outside SPRFMO’s mandate and a number of non-teleosts, the 

results for which interpretation is not informative). Some F-estimates for longline gears appear to be implausibly high. 

Sensitivity analysis of overlap 
All species underwent additional sensitivity analysis to explore the effect of changes in the spatial overlap 

between species distribution and fishing effort. The analysis evaluated increases and decreases in the extent 

of overlap between species distribution and fishing effort of up to 30% (in 10% increments). 

Method – PSA 

To evaluate sensitivities to the overlaps between fishery effort and species distribution the estimated overlap 

used to calculate S1: Availability was varied by negative and positive 10%, 20% and 30% increments. The S1 

attribute was then re-discretised into the attribute scores and the susceptibility score was recalculated. The 

number of species changing to a lower or higher vulnerability category were recorded.  

Method – SAFE 

To evaluate sensitivities to the overlaps between fishery effort and species distribution the susceptibility 

value (e.g. F-estimate) was varied by both positive and negative 10%, 20% and 30% increments. The number 

of species changing to a lower or higher vulnerability category were recorded. 

Results  

Table 7. Number of species changing vulnerability categories as a result of increasing or decreasing the 

species overlap with fishing effort by 10%, 20% and 30% for the PSA and SAFE analyses 

Method PSA SAFE 

Increment 10% 20% 30% 10% 20% 30% 

Demersal trawl 3 4 7 3 6 6 

Midwater trawl 0 0 0 4 5 5 

Demersal longline 5 11 22 15 22 25 
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Table 8. Species changing vulnerability categories as a result of increasing or decreasing the species 

overlap with fishing effort by 10%, 20% and 30% for the PSA analyses for demersal trawl and demersal 

longline gears (PSA vulnerability is the original ranking, X denotes no change) 

Demersal trawl PSA vulnerability -30 -20 -10 10 20 30 

Coelorinchus oliverianus High Medium X X X X X 

Kathetostoma giganteum Medium X X X X X High 

Pseudocyttus maculatus Medium Low X X X X X 

Hoplostethus atlanticus Medium Low Low X X X X 

Hyperoglyphe antarctica Medium Low Low Low X X X 

Pleuroscopus pseudodorsalis Low X X X Medium Medium Medium 

Lepidion microcephalus Low X X X Medium Medium Medium 

Demersal longline PSA vulnerability -30 -20 -10 10 20 30 

Pristipomoides sieboldii High Medium Medium X X X X 

Rexea solandri High Medium X X X X X 

Thyrsites atun High Medium X X X X X 

Kathetostoma giganteum High Medium Medium X X X X 

Epigonus telescopus Medium X X X High High High 

Benthodesmus elongatus Medium X X X X High High 

Hoplostethus intermedius Medium Low X X X X X 

Lepidopus caudatus Medium Low X X X X X 

Lepidorhynchus denticulatus Medium Low X X X X X 

Merluccius australis Medium Low X X X X X 

Centriscops humerosus Medium Low Low X X X X 

Cyttus traversi Medium Low X X X X X 

Cyttus australis Medium Low X X X X X 

Carangoides orthogrammus Medium Low X X X X X 

Lepidocybium flavobrunneum Medium Low Low Low X X X 

Allomycterus pilatus Medium Low X X X X X 

Beryx splendens Medium Low Low Low X X X 

Ruvettus pretiosus Medium Low Low Low X X X 

Diastobranchus capensis Low X X X X Medium Medium 

Seriola lalandi Low X X X Medium Medium Medium 

Pseudophycis bachus Low X X X X Medium Medium 

Oreosoma atlanticum Low X X X X X Medium 

 

Table 9. Species changing vulnerability categories as a result of increasing or decreasing the susceptibility 

(i.e. F-estimate) by 10%, 20% and 30% for the SAFE analyses for demersal trawl and demersal longline 

gears (SAFE vulnerability is the original ranking, X denotes no change) 

Demersal trawl SAFE vulnerability -30 -20 -10 10 20 30 

Hoplostethus atlanticus Medium Low X X High High High 

Bassanago hirsutus Medium Low X X X High High 

Pseudocyttus maculatus Low X X X X Medium Medium 

Thunnus maccoyii Low X X X Medium Medium Medium 

Thunnus obesus Low X X X Medium Medium Medium 

Tetrapturus angustirostris Low X X X X Medium Medium 

Midwater trawl SAFE vulnerability -30 -20 -10 10 20 30 

Thunnus maccoyii High Medium Medium X Extreme Extreme Extreme 

Thunnus alalunga Medium X X X High High High 

Pseudopentaceros richardsoni Medium Low Low Low X X X 

Bassanago hirsutus Medium Low Low X X X High 

Thunnus obesus Low X X X Medium Medium Medium 

Demersal longline SAFE vulnerability -30 -20 -10 10 20 30 

Hyperoglyphe antarctica Extreme High High X X X X 

Thunnus alalunga Extreme High High High X X X 

Thunnus maccoyii High Medium Medium X Extreme Extreme Extreme 

Rexea solandri High Medium Medium X Extreme Extreme Extreme 

Nemadactylus macropterus High Medium Medium X X Extreme Extreme 

Epigonus telescopus High Medium Medium Medium X X Extreme 

Helicolenus percoides High Medium Medium X Extreme Extreme Extreme 

Bassanago hirsutus High Medium X X Extreme Extreme Extreme 

Benthodesmus elongatus Medium Low Low Low X X X 

Thyrsites atun Medium Low X X High High High 

Pseudopentaceros richardsoni Medium Low Low Low X X X 

Zanclistius elevatus Medium Low X X High High High 

Pentaceros decacanthus Medium X X X High High High 
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Pristipomoides sieboldii Medium Low X X X High High 

Zenopsis nebulosa Medium Low X X X High High 

Cyttus australis Medium Low Low Low X X X 

Centroberyx affinis Medium Low X X X High High 

Hoplostethus intermedius Medium Low X X X High High 

Lepidorhynchus denticulatus Medium Low X X X X High 

Merluccius australis Medium Low Low Low X X X 

Ophisurus serpens Medium Low Low X X High High 

Ameiurus nebulosus Low X X X Medium Medium Medium 

Lepidocybium flavobrunneum Low X X X X X Medium 

Lepidopus caudatus Low X X X X X Medium 

Thunnus obesus Low X X X Medium Medium Medium 

 

Discussion 
Exploration and interpretation of the preliminary results has not yet been undertaken in detail and there are 
only a few conclusions that can be drawn at present. There was reasonable alignment between the PSA and 
SAFE results. In line with the precautionary nature of PSA and SAFE, a lack of data resulted in a larger number 
of ‘data deficient’ species assessed at the upper end of the vulnerability spectrum (Table 4). The PSA 
estimated more species to be at medium vulnerability, which can largely be explained by the PSA assuming 
a minimum score of 1 for the S1: Availability attribute even if there is zero overlap between species 
distribution and fishing effort. In this situation the SAFE gives a true zero, leading these species to be assessed 
at Low vulnerability and with an F-estimate of zero in the SAFE assessment.  

The sensitivity analyses to explore the effect of changes in the overlap of species distribution with fishing 
effort helps inform consideration of the influence of the actual fished area within a ‘fished’ cell. Because of 
the relatively coarse resolution of fishing effort data (20 minute cells) and the precautionary assumption that 
fishing occurs in, and is homogenously distributed across, each ‘fished’ cell,  the sensitivities showing 
decreased overlap (i.e. -10%, -20% and -30%) may be more informative than those showing increased 
overlap. However, if the distribution of fishing effort expands into new areas, then increased overlap 
becomes more important. Generally, the analyses demonstrated that for most species the results for 
demersal trawl and midwater trawl gears, the results are relatively robust to negative and positive changes 
in overlap of 10%, 20% and 30%. Conversely, the results for demersal longline gears are quite sensitive to 
changes of this magnitude. This is important given that more species are assessed to be in higher vulnerability 
categories for longline than the other gears.  

Methodological limitations 
The two-dimensional nature of the PSA does not weight the contribution of productivity and susceptibility to 
the overall vulnerability score and also assumes an equal contribution from each individual attribute within 
the productivity and susceptibility axes. It has recently been demonstrated that these assumptions may be 
flawed in some circumstances (Hordyk and Carruthers 2018). A rescaling of the linear two-dimensional 
relationship between productivity and susceptibility (for example, a heavier weighting of one over the other), 
or consideration of the weighting of individual P and S attributes within each axis may be appropriate and 
could form the basis of future research. Other limitations of PSA and SAFE analyses are detailed in Hobday 
et al. (2011) and Zhou et al. (2016).  

Spatial data 

The selection of 20 minute resolution blocks for fishing effort assumes that fishing takes place evenly across 
each ‘fished’ cell. Additionally, both methods assume that species are homogenously distributed across their 
ranges. In reality, neither fishing nor species are homogenously distributed. However, ERA is a precautionary 
approach based on trade-offs between data availability, costs, and the intended outcomes of the analyses. 
For species categorised to be at high or extreme vulnerability, finer resolution effort data could be used for 
particular gears. This may be an appropriate response for longline gears, which provided seemingly 
implausible F-estimates for a number of species (and very high F-estimates relative to other gears). An 
alternative response may be to simply rescale the vulnerability rankings within the longline gear results to 
make them more plausible.  Noting that for SPRFMO the primary application of these methods is to rank 
order vulnerabilities, rescaling may not add further value to the interpretation of results.  
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Susceptibility attributes 

The overlap of species distribution with fishing effort is calculated on the percentage of the species 
distribution within the SPRFMO area and not the percentage of overlap of effort with the entire species 
distribution. This is primarily because the absence of data on fishing effort adjacent to the assessment area 
would act to skew the vulnerability categorisation (e.g., a species with a global distribution would probably 
receive a very low risk score if the entire distribution was used but only fishing effort within SPRFMO was 
used). In this assessment, vulnerability was assessed in terms of the vulnerability to the population of the 
species within the SPRFMO area as SPRFMO does not have the ability to implement or guide management 
responses outside the fishery.  

Results for midwater trawl gears may be less robust than those for demersal trawl and longline gears for a 
number of species. This is due to the limitation of the modelling approach that assumes that midwater trawl 
fishing overlaps with the bottom habitat of teleosts. In reality, midwater trawl gears only sometimes touch 
the seafloor and assessment of risks posed by these gears may only be relevant to species that are for which 
there is a good understanding of the level and type of interactions with fishing gear.  

Another potential limitation is that the assumptions around gear configurations influencing S3: Selectivity are 
incorrect.  

For post capture mortality (PCM), we applied a high vulnerability ranking (score of 3) to all species. This may 
not be appropriate for some species.  

Next steps 

This preliminary assessment demonstrates that a number of teleost species are potentially vulnerable to 

fishing using demersal trawl, midwater trawl and demersal longline gears in the SPRFMO Convention Area.  

Next steps should include: 

- Refinement of the species list 

- Exploration of productivity and susceptibility assumptions and vulnerability categorisations 

- Systematic review of data deficient species  

- Identification of potential false positives and false negatives 

- Additional sensitivity analyses to explore the contribution of various factors to the vulnerability 

rankings 

- Consideration of whether results can be used to categorise any SPRFMO teleost species into the 

tiered assessment framework.  
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