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High Seas Fisheries Group Incorporated 

TO: The SPRFMO Scientific Committee 

27 August 2022 

COMMENT ON ASPECTS OF SCIENTIFIC COMMITTEE WORKPLAN 

Introduction and Summary 

On 2 November 2010 the High Seas Fisheries Group (HSFG) Incorporated came 
into being as an advocacy group for companies operating vessels on the High 
Seas. The members of the HSFG include New Zealand’s largest fishing companies; 
Sanford Limited, Sealord Group Limited, Talley’s Limited and Westfleet Fishing 
Limited. The HSFG is formally recognised by and has Observer status at all 
SPRFMO meetings.  

Through this vehicle, the HSFG has had lengthy engagements with the New 
Zealand Ministry for Primary Industries (now Fisheries NZ) and Ministry of Foreign 
Affairs & Trade (MFAT) in SPRFMO and has made extensive submissions on behalf 
of operators. The key objectives of the HSFG members are:  

1. Achieving the long-term sustainable utilisation of High Seas fish stocks in
a manner that preserves them for future generations; and

2. Achieving reasonable access to high seas fishing grounds; and
3. Managing impacts on benthos and other dependant species across the

SPRFMO area in a manner that the wider marine ecosystem is preserved.

Article 2 sets out the objective of the SPRFMO convention and states: 

“The objective of this Convention is, through the application of the 
precautionary approach and an ecosystem approach to fisheries 
management, to ensure the long-term conservation and sustainable use of 
fishery resources and, in so doing, to safeguard the marine ecosystems in 
which these resources occur.”  

Any application of the ecosystem approach to fisheries management must involve 
a careful and detailed consideration of the sustainable use of fisheries resources 
and balancing these considerations against the appropriate level of protection. In 
this Paper the HSFG will:  

1. Assert the Commission is failing to meet the objectives of the Convention
by:
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a. Failing to give consideration to acceptable levels of impact and being 
focussed on protection in the absence of good science; and  

 
b. Configuring the current management settings without reference to 

clearly articulated and transparent or empirically estimable 
management objectives, leading to overly limiting and onerous 
restrictions that are precluding sustainable use in remaining open 
areas. 

 
2. Consider the workplan currently before the Scientific Committee (SC) for 

the Deepwater fishery and will comment on the following matters: 
 
a. VME bycatch thresholds under CM-003; 

 
b. Catchability of VME taxa in trawls; 

 
c. Concerns with the Spatial Management Framework; 

 
d. Work plan to define a management framework based on empirically 

defensible objectives and inputs; and 
 

e. The review of the 2022 Encounter. 
 

3. Seek a recommendation from SC to promote a programme of work that 
identifies and quantifies the economic opportunities for fisheries and 
provides an accurate backdrop to inform the Commission in making 
balanced management recommendations;  
  

4. Seek a comprehensive review of all areas previously trawled in the 
SPRFRMO area, using all information provided by members; 
  

5. Seek a recommendation from SC to progress a programme of work to 
define a management framework based on empirically defensible 
objectives and inputs to achieve a transparent, fair, and robust system for 
addressing benthic impacts in the SPRFMO area; and 
  

6. Seek a recommendation from SC that no further work be undertaken with 
CM-003 until the programmes of work identified above has been 
completed and reviewed by the SPRFMO SC and Commission. 
  

  
Historically, bottom fishing measures were based on data from bottom trawls 
between the years 2002 – 2006; a period when there was reduced bottom trawling 
in the SPRFMO area. The basis for implementing these measures was not scientific 
in nature, rather being based on fishing effort or how many trawls were conducted 
on an area or feature. HSFG submits that numerous papers it has produced in the 
past, clearly showing where bottom trawling had occurred outside the 2002 - 2006 
years and across the entire SPRFMO area, have been ignored in the formulation 
of management measures. Despite this oversight, the SC consistently reports to 
the Commission that all best available information has been used.  
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HSFG also notes the inclusion of midwater trawling in CMM  03-2022 with the 
definition (fishing for bentho-pelagic species using a trawl net that is designed to 
be pulled through the water near the seabed and designed not to come into 
extended contact with the seabed)1 capturing any other trawl method as well as 
purse seine fishing (given the potential for those nets to interact with the seabed) 
On this basis HSFG that midwater trawling should be allowed in the SPRFMO area 
under its own CMM. 
 
In this paper, the HSFG will assert that the current management settings (and the 
possible changes that may be recommended by SC to COMM 10 from the current 
programme of work): 
 

1. Have not given consideration to the current levels of impact and what level 
of impact is acceptable and are focused on protection without being 
anchored in good science; and 

 
2. Are set without reference to any clearly articulated or empirically estimable 

management objective; nonetheless the current restrictions are 
cumulatively so onerous and restrictive, that they preclude economic 
opportunities from sustainable use in the remaining open areas.  

 
As such, we will assert that the Commission is failing to meet the objective of the 
Convention as set out above. The facts speak for themselves. The continued 
tinkering with the management settings has resulted in the significant drop in the 
number of vessels from HSFG members willing to take the economic and legal risk 
in sending vessels to High Seas fisheries in the SPRFMO area. The HSFG have 
indicated that this will have grave employment and enterprise ramifications, which 
are reflected in the graph below. 
 

 
 

 
1 SPRFMO, “CMM 03-2022”, at 2(a)-(b). 
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Figure 1: Summary of the number of New Zealand vessels permitted to bottom fish in 
the SPRFMO Area, and the number of vessels which were active in the Area by year by 

method. The data are arranged by permit year, which runs from May to April2 
 
We respectfully suggest that if these current recommendations to SC are not 
urgently reviewed and amended within the SC and at Commission, that no vessels 
will operate on the demersal high seas fisheries with the consequent suspension 
of a range of SC workstreams and an increased likelihood of IUU vessels targeting 
these fisheries (as occurred recently on the NAZCA ridge). SPRFMO stands to 
become obsolete in managing bottom fishing (including mid-water fishing). 
Scientifically informed and reasoned measures are necessary to prevent this from 
happening. 
 
Background  
 
In various papers and meetings over the past decade the HSFG have submitted 
that: 
 
 

1. A concentrated focus on micromanagement of individual taxa and species 
within the open areas (corals etc) ignores the fundamental fact that large 
scale conservation has already been achieved through wide scale closures 
within the Convention Area. Even within the areas open to fishing, our 
vessels have previously impacted and continue to impact only a very 
limited proportion of the fishable depths within each feature or plateau, 
and appropriate weight should be given to this. 

 
2. Intact VME habitat existing within large scale closed or protected areas 

should be weighted and included in a consideration of whether adequate 
protection is being given to VMEs. The “International Guidelines for the 
Management of Deep-Sea Fisheries in the High Seas 2008” sets the 
conceptual foundation for defining a Vulnerable Marine Ecosystem (VME).3 
Criteria for identifying VMEs within the Guidelines include uniqueness or 
rarity of species or habitats, their functional significance, fragility, and 
structural complexity as well as life histories that limit the probability of 
recovery. The risks to a particular marine ecosystem are determined by 
its vulnerability, the probability of a threat occurring, and the mitigation 
means applied to the threat. However, within the Guidelines, there is no 
attempt to define a marine ecosystem, meaning it could apply to a small, 
localised area of interest, an undersea feature or plateau or anything in 
between. Although the Guidelines provide advice on the types of criteria 
that RFMOs might use for designating VMEs, the Guidelines do not provide 
explicit metrics, threshold values, analytical approaches or guidance on 
spatial assessments for identifying whether one area contains a VME and 
another does not, instead leaving it to the RFMO for determination. 

 

 
2 SC10 – New Zealand Annual National Report DRAFT 1, at 5. 
3 Food and Agriculture Organisation, “International Guidelines for the Management of Deep-Sea 
Fisheries in the High Seas”, 2008, cl 13-20. 
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3. We have expressed our reservations previously about the decision 
framework that is used to determine what level of protection should be 
applied and how much impact is considered ‘significantly adverse’, 
informed by model outputs that have not been tested empirically. In the 
HSFG’s view, in many instances the HSI modelling does not adequately 
reflect the distributions of indicator taxa. In many areas where HSFG 
vessels operate, no indicator taxa are present as trawling occurs on muddy 
or sandy bottoms. To the HSFG’s knowledge, it has never been clarified 
what level of impact is considered ‘too high’, constituting a significant 
adverse impact, or at what spatial scale the impact should be assessed. 

 
4. Commitments to meet a defined threshold of ‘protection’ for each VME 

taxon are made without reference to the actual current intact status of the 
VME. This approach neglects the fact that even in areas open to fishing, a 
large proportion of the VME habitat remains un-impacted, due to fine-scale 
fishing effort patterns that target preferred tow paths repeatedly. This 
approach underestimates the actual current status of each taxon and 
creates a misleading impression that impacts are greater than they are.  

 
5.  Further, there are a number of implicit assumptions in terms such as 

“VME” and “SAI” and “ecosystem” that must be addressed. For example, 
VMEs could be defined by reference to major taxonomic groups that are 
indicative of VMEs, or the geographic extent of their populations, or the 
distribution of interacting communities, or the functional role of VME 
species. For example, this could include, and links to, patterns of biological 
diversity, recruitment, and resilience to disturbance. Defining and 
designating SAIs to VMEs within a geospatial context in order to determine 
an appropriate scale of management is case-specific and will be highly 
dependent on the mix of data available for individual locations and the 
wider context of the closed areas–particularly where a large portion of the 
Evaluated area is closed to bottom trawling (BT) and midwater trawling 
(MWT). SC9 noted while the appropriate scale to assess and manage 
impacts on VMEs has not been defined in SPRFMO, the scale of the Fishery 
Management Areas is likely to be a more biologically appropriate scale at 
which to assess and manage SAIs on VMEs than larger scales.4 Yet despite 
this focus – we see a persistent zoomed in focus that has manifested itself 
in: 

 
a. The review and extension of the list of indicator taxa;  
b. The current work underway seeking to measure the “catchability” of 

trawl gear of specific VME taxa; and 
c. The further review of the appropriateness of the CMM – 03. 

 
6. We have repeatedly sought reassessment of the 2002 –2006 qualifying 

years, testing the inputs and assumptions into the modelling and agreeing 
a balance between utilisation and conservation metrics to align with the 
objectives of the Convention. Clearly, we should seek to provide a spatially 

 
4 SPRFMO SC9 Report 2021, p 17. https://www.sprfmo.int/assets/2021-SC9/Report/SC9-Report-
Final.pdf  
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aggregated and weighted model that addresses the true level of impact at 
a wider biologically meaningful scale, (including intact VME habitats in both 
closed and open areas) and the economic, social and indigenous people 
value provided by fishing. It should also recognise that fish stocks traverse 
management areas and that the differing methods of trawling (MWT vs 
BT) have very differing impacts. As presently constructed the model 
aggregates MWT and BT (as the Bottom Fishing Measure groups them 
together) but this is likely to overestimate the impact of MWT gear.  

 
7. The HSFG has suggested that (subject to our comments on the 

appropriateness of the 2002 – 2006 qualifying years) that the full area 
available to be fished in the SPRFMO area should be open to sustainable 
use by MWT.  

 
8. We have submitted that Management considerations should include the 

cost and complexity of management being increased through fine scale 
management of vessel interactions with VMEs. This is evident from the 
time and resource applied to the review of the 2020 VME interaction which 
has been the subject of two papers.56 The cost of administration of VME 
reporting, and the impact of a closure in a very restricted area that is open 
to fishing confirms that this measure places an unfair and unnecessary 
administrative burden on the operator and the regulator. This places 
significant operational risk and cost to the operator which should be 
removed.  

 
9. We submit further that it is highly likely that in many situations, that the 

effect of a move-on rule will be to increase rather than decrease the level 
of impact on VME organisms. This is because of two factors:  

 
a. If HSFG members choose first to fish in historically favoured locations 

but are displaced by a move-on rule into less favoured locations, they 
will be moving from a location of high historical impact (i.e., low 
current VME status) to a location of lower historical impact (hence 
higher current VME status).  
 

b. If HSFG members choose first to fish in locations with higher catch 
per unit effort (CPUE) but are displaced by a move-on rule into 
locations with lower CPUE, then (in a catch-limited fishery) total effort 
will increase. All other things being equal, more tows equal greater 
benthic impact.  

 
10. Different move on rules will have different effects; the likely effects of 

different move on rules should be tested via simulation, with reference to 
available data indicative of historical impact and likely VME taxa 
distribution. We propose such an analysis as paper #4 in the proposed 
work plan below.  

 
5 SPRFMO SC9-DW09_rev1, “New Zealand 2020 VME Encounter Review”. 
6 SPRFMO Bottom Fishing Intersessional Working Group, “G108-2022 att Topic 5 Paper – 2020 
VME Encounter”. 
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11. The management measures in place determine how a fisherman 

approaches a certain tow or area. This has resulted in distortions in the 
data over the past decade. The Management areas (open boxes) areas are 
very constrained in area (particularly around some features) and do not 
allow vessels any margin for error. This increases the risk and cost to the 
operator and discourages the deployment of vessels. Further, the initial 
errors derived from the reliance on the 2002-2006 qualifying years (and 
not the actual historical trawl footprint) created artificial zones that do not 
properly reflect where fishing effort could and should be focussed. The 
current open areas are largely aligned with the areas that were heavily 
trawled before and during the qualifying years but are artificially skewed 
excluding previously valuable areas to the fishing industry and including 
areas which do not hold any benefit to the fishing industry. We comment 
in more detail below on the shortcomings of way the zonation model was 
manipulated to define these management areas.  

 
12. That balance be achieved between conservation and utilisation based on 

impact management objectives that are transparent, empirically 
estimable, and biologically defensible, and that allow our vessels to 
continue to fish and provide data for SPRFMO and allow fishing within the 
open areas without significant constraint, particularly recognising that 
some areas have been heavily trawled in the past and there have been 
impacts on biodiversity in the open areas.  

 
SC9 previously came to the following conclusion:7  
 

‘What weight thresholds are set to trigger the protocol for an encounter with 
a potential VME’. This depends on the catchability of VME indicator species, 
the accuracy of abundance models and the fraction of total VME that is 
protected at a given spatial scale. To prevent SAI, the weight thresholds 
should be linked to the fraction of VME indicator taxa abundance protected 
(i.e., a lower abundance protected would warrant a lower weight threshold 
and vice versa).  

 
We concur with the SC’s assessment that the following three factors need to be 
understood for VME bycatch thresholds to be defined effectively (numbering added 
for clarity, and noting a key change to point number iii):  

 
i) the catchability of VME indicator species,  
ii) the accuracy of abundance models and  
iii) the fraction of total VME that is protected impacted at a given spatial scale.  

 
We note that none of these three have been sufficiently analysed at present, and 
only point i) is proposed for further work in the papers submitted to the SC. As 
such we question how it is that CM-003 can be expected to operate effectively in 
the present, and we express our concern that sufficient information will not be 
available to inform its review in future. The proposed change to point iii) is key, 

 
7 SPRFMO SC9 Report 2021, above n 4, at 2. 
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in that since the BFIA in 2020, summary statistics refer only to the proportion of 
each VME that is protected, not the proportion actually intact. We address this key 
discrepancy in Section three below.  
 
We therefore propose a workplan (see Section four below) to fill these gaps and 
allow the review of CM-003 to be informed by new and useful science. Point i) is 
addressed in section two, below. Point ii) is addressed in paper #2 in the proposed 
workplan and point iii) is addressed in the proposed paper #1. The performance 
of different possible move on rules could be evaluated across a range of scenarios 
in proposed paper #3. All of these papers are easily deliverable in the coming year 
without the need to new data collection.  
 
 
The balance of this paper is organised as follows: 
 

1. VME bycatch thresholds under CM-003; 
2. Catchability of VME taxa in trawls; 
3. Concerns with the Spatial Management Framework; 
4. Work plan to define a management framework based on empirically 

defensible objectives and inputs; and 
5. The review of the 2022 Encounter. 

 
 
Section One - VME Bycatch Thresholds under CM-003 
 
The current VME indicator thresholds are estimates based on certain VME indicator 
taxa thresholds and biodiversity thresholds in previously trawled areas. The 
thresholds are based on data that was not fit for purpose, with very high statistical 
noise, and using modelling that has not been ground-truthed. In the HSFG’s view, 
tinkering with the thresholds will not meet the imperatives of the convention. The 
areas concerned were extensively trawled and continue to be trawled and as such 
any existing VME indicator taxa in these areas have been significantly altered. 
HSFG’s position (as previously expressed) is that the open areas should NOT have 
move on rules, but there should be ongoing reporting of taxa caught. The UNGA 
and SPRFMO conservation imperatives are met through closures and sustainable 
utilisation of fisheries resources and should not be constrained by additional 
restrictions. The threshold restrictions in the move on rule, with the detailed 
management infrastructure around reporting (including management and 
deployment of observers) and managing data together with high catching costs 
(fuel) create an incentive for operators NOT to deploy vessels in these remote 
fisheries.  
 
As identified by SC9, defining appropriate VME thresholds triggering a move on 
rule will depend on three factors that have not yet been addressed (above).8 Once 
that work has been done, if SPRFMO chooses to continue relying on a move on 
rule, then it is imperative to design the rule in such a way that it does not actually 
increase rather than decrease the level of impact on VME taxa. A simple simulation 
approach, using available data layers, could be used to test the likely effects of 

 
8 Ibid. 
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different move on rules. This approach is described in the proposed work plan 
below as per paper #3. 
 
Biodiversity on seamounts is not well known but claims of endemism by DSCC and 
others are likely to be an artefact of biased sampling methods and very low 
sampling outside areas fished. Claims that the benthic marine fauna in SPRFMO, 
and corals in particular, have a higher-than-average degree of endemism do not 
withstand scrutiny.  
 
Scientific evidence in support of such claims is poor. Given the connectedness of 
the oceans, marine benthic fauna would not be expected to show a greater degree 
of endemism than other locations and the best available information is that care 
must be taken with such interpretations as it is likely that these species will be 
found to be more cosmopolitan with an increased sampling effort. Risks of 
depletion to most coral species due to trawling is very low, even if all of the depth 
zone was to be fished, which it is not.  
 
Clearly this pattern of sampling inevitably creates a likelihood of bias, which, in 
the absence of critical thinking could lead to the conclusion that corals 
predominantly occur in areas that are fished; but this conclusion would almost 
certainly be wrong. The best scientific information is that coral species are known 
to be widely distributed, including between widely separated features and in areas 
and at depths not normally fished, or closed to fishing. This is recognised by both 
Fisheries New Zealand and NIWA.9 The spatial units used to summarise VME status 
in the SPRFMO area should reflect this recognition.  
 
 
Comment on paper SC10-DWXXB 
 
We concur with paper SC10-DWXXB that a more comprehensive analysis of 
historical VME taxa bycatch is necessary to inform any useful definition of taxon-
specific VME catch thresholds, but we contend that the most useful way to analyse 
this data is to test the empirical relationship between historically reported bycatch 
and the predictions of the habitat suitability models in each location. We identify 
this as paper 2 in the proposed work plan.  
 
We note that the decision within paper SC10-DWXXB to replicate the total 
recorded bycatch in each cell contacted by a trawl (rather than dividing the total 
bycatch between cells) will have the effect of over-estimating total VME bycatch 
in an absolute sense, and skewing estimates higher on slope habitats (where tows 
are longer) relative to UTF habitats. For this reason, the spatial patterns depicted 
within management areas may be useful, but summed totals of potential trigger 
events depicted in these figures, and comparisons between areas, must be treated 
with caution.  
 

 
9 See for example L.P. Holland et. al., “Genetic connectivity of deep-sea corals in the New Zealand 
region” New Zealand Aquatic Environment and Biodiversity Report no. 245, p 4, & Di Tracey and 
Freya Hjorvarsdottir, “The state of knowledge of deep-sea corals in the New Zealand region”, 
NIWA Science and Technology Series no.84, p 39. 
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We further note that the recommendation to focus future work on particular cells 
with high cumulative bycatch in these figures will, because of the aforementioned 
bias, tend to select those cells in slope habitats where there has been the highest 
historical fishing impact. This may be appropriate if the goal of the future work is 
to use the higher data availability in these cells to better understand finer-scale 
environmental drivers of VME taxa distribution, but it will not be appropriate if it 
is interpreted to mean that these cells are of higher priority for subsequent 
protection. It may also be problematic that this method will tend to de-emphasize 
selection of cells in UTF habitats relative to slope habitats.  
 
 
Section Two – Catchability of VME taxa in trawls 
 
In response to the NZ paper on the catchability of benthos by trawls, the HSFG 
notes the following: 
 
Proposition 1 – typical ORH trawls are measured in minutes not hours: 
 
The actual time a roughy net spends on the bottom is normally measured in 
minutes, not hours. At the average roughy trawl speed of 3 knots a vessel will 
cover 279 metres. By way of an example on the Louisville Ridge (which is some 
900km East of New Zealand) one of our member vessels carried out 37 trawls 
during the 8 days it fished there. The tow duration ranged from six to twenty-two 
minutes, with an average of thirteen minutes actual fishing time on the bottom.  
 
 
Proposition 2: Most time spent trawling in SPRFMO area is in areas of sandy or 
rocky bottoms where there is little or no benthos:  
 

 
 

950 m

1100 m

Taken on Louisville w here w e fish
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Figure 2: Extract from Louisville Ridge Survey from voyage TAN 1402 31 January – 6 
March 201410 (HSFG members typically avoid areas which create a risk of their gear snagging). 

 
Proposition 3: Sampling of corals from commercial trawls has not consistently 
distinguished between live and dead coral.  
 
Burgess (2002), in Consalvey et al. (2006), reported that over 60% of stony coral 
samples examined in New Zealand were dead and “most likely resultant from 
historical environmental changes, e.g., in circulation, rather than recent 
anthropogenic influences.”1  
 
Thus, reported samples of coral from fishing will substantially overstate the 
occurrence of live corals. It is also of note that, while dead coral may provide a 
structural habitat, it neither forms part of the living community of benthic 
organisms nor contributes to the transfer of energy through the trophic 
interactions of the benthic food-web.  
 
Fish taken in demersal trawling gear have a property described as their 
‘catchability’. Catchability can be thought of as a measure of the effectiveness of 
the fishing gear and represents proportion of the density or abundance of the fish 
that are taken by the fishing gear. Further catchability of fish and/or bycatch and 
benthos is highly dependent on the experience of the skipper or mate and whether 
MWT or BT gear is deployed.  
 
Research has been conducted to try and estimate the catchability of corals so that 
a direct link between that is brought up in the net can be related to the abundance 
on the seabed can be made.3  
  
Proposition 4: Our gear does NOT clear fell forests of VMEs  
 

 
10 Malcolm Clark et. al., “Voyage Report of a Survey of Deep-Sea Habitats of the Lousiville 
Seamount Chain (TAN1402). https://deepwatergroup.org/wp-content/uploads/2014/07/Clark-et-
al.-2014-Voyage-Report-of-a-Survey-of-Deep-Sea-Habitats-of-the-Louisville-Seamount-Chain-
Tan1402.-Preliminary-Project-report-VMES133.-May-2014.-84p.pdf  
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Figure 3: indication of deep-sea trawl net width 

 
Our gear has a limited wing tip spread, and we focus on NOT getting our gear 
damaged by fishing grounds that would snag, damage or destroy valuable fishing 
gear. This is evident from in the slide below, that is an extract from a presentation 
at an earlier SC meeting. 
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Comment on paper SC10-DWDW04 
 
We note that the analysis described in paper SC10-DW04) calculates swept area 
with reference to the length of the tow, but taxon-specific thresholds used in CM-
003 are defined per tow without reference to tow length in contact with the ocean 
floor.11 We further note that none of the data available for inclusion in the analysis 
described in paper SC10-DW04 came from UTF habitats, where the question of 
tow length is most pertinent. On this basis we note that the outcomes of this 
analysis are unlikely to be useful for informing management rules on UTF tows; 
the utility of this analysis for application to slope habitat tows remains to be seen.  
 
We concur with the conclusions of the paper that the ‘catchability’ estimates 
derived from the use of paired comparisons between DTIS data and trawl bycatch 
data are not useful, ranging from zero to many hundreds or even thousands of 
percent with no apparent logic except to recognise that the data are too sparse 
and subject to too many uncontrollable uncertainties (e.g., that ‘paired’ DTIS/ 
trawl data may nonetheless not be the same location).  
 
However, we question whether a substantial investment in the collection of new 
‘co-located’ data (i.e., video-equipped trawls) can reasonably be expected to yield 
a better result, given the sample sizes that would be required and the high cost 
per video-equipped tow. We note too that a previous funded research voyage to 
the SPRFMO area seeking to ground truth VME distributions was forced to abandon 
the random stratified survey design and instead actively target known VME 
locations, because in pre-selected survey locations the cameras were not seeing 
any VME taxa at all (Anderson et al. 2016).  
 

 
11 Stephenson et. al., (2022). SC10-DW04 Further Analysis of the catchability of VME indicator 
taxa and the design of a related research programme. 
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We recommend that before committing to such a data collection programme, the 
interested parties first commit to the work plan described in section four, below, 
in particular paper #2. If the results of paper #2 suggest that there is indeed a 
relationship between estimated VME habitat suitability and VME bycatch, then a 
power analysis could be conducted, using a simple simulation approach to 
estimate how many video-equipped trawls would need to be analysed in order to 
estimate catchability with any statistical rigour, across a range of VME abundance 
and detectability scenarios (paper #4 below). 
 
Section Three – Concerns with the Spatial Management Framework 
 
We note a major omission in the science used to inform the spatial management 
framework within SPRFMO: nowhere has SPRFMO even attempted to estimate the 
current intact status of VME taxa within the SPRFMO area, despite the ready 
availability of data layers necessary to produce this estimate. This number, 
ranging 0 to 1 and estimated separately per VME taxon, would be the equivalent 
of Bcurrent / Bo in a fisheries stock assessment. We identify work to address this 
omission as paper #1 in the proposed work plan (section four below).  
 
At the same time, nowhere has SPRFMO defined a maximum impact threshold 
reflecting how much impact is considered to be acceptable without constituting an 
SAI (‘significant adverse impact’). This number would be the equivalent of Btarget / 
Bo or Blimit / Bo in a fisheries stock assessment.  
It seems unusual that SPRFMO continues to devote science and management 
resources to address benthic impacts of fisheries without either a clear estimate 
of ‘stock status’ or a clear definition of what is the maximum acceptable impact 
on that status. But clearly the need for management action will be different for a 
VME taxon that is currently 99% intact, relative a different taxon that has been 
eliminated over much of its former distribution and is only 50% intact. In the 
absence of both an indication of where we are and an indication of where we wish 
to be, policy decisions within SPRFMO gravitate toward the presumed need to 
provide ‘more protection’ without any empirical means of establishing how much 
protection may in fact be enough. We submit that this is contrary to the objectives 
of SPRFMO, and inconsistent with best practice as adhered to by other RFMOs. 
 
The closest approximation of current intact status that has been presented within 
SPRFMO was in the BFIA (Australia – New Zealand 2020) section 4.5.1, the 
Relative Benthic Status’ (RBS) assessment.12 However, this formulation uses the 
Schaeffer index and assumptions about future fishing effort and VME recovery to 
produce an estimate of the level at which the status of the VME taxon would be 
expected to stabilise in the long term (if fishing effort were to remain constant in 
perpetuity). The resulting estimate is analogous to Bequilibrium / Bo rather than 
Bcurrent, / Bo but provides no indication of what the actual current status is relative 
to that equilibrium, or how long it will take for the taxon status to approach it.  
 

 
12 SPRFMO SC8-DW07 rev 1, at 115. 
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Because fishing effort levels and patterns may be variable in time and affected by 
future management decisions that are unknown estimates premised on assuming 
constant effort patterns forever into the future cannot be considered realistic, and 
do not diminish the need for an accurate estimate of current intact status. 
Nonetheless RBS these results were useful, suggesting that status would stabilise 
at close to 100% for some VME taxa and at 95+% for most VME taxa under current 
fishing patterns (see Figures 49-51 in paper SC9-DW07rev1).  
 
Subsequent SPRFMO documents do not frequently refer to these RBS estimates, 
and instead quantify what proportion of each VME taxon exists inside vs outside 
of areas that are open to fishing (i.e. ‘% protected’, most recently in SC9-
DW06_rev1), but the resulting figures may be grossly misleading.13 The 
implication of only ‘counting’ the proportion of each VME habitat where fishing is 
prohibited, is that 100% of VME habitats within the areas open to fishing are 
assumed to be impacted. But the distribution of actual impacts as shown in 
Mormede et al. (2017) reveals that this is not accurate; in many locations actual 
impacts are highly localised in a small portion of the fishable area. Assuming that 
all areas open to fishing are 100% impacted would be the equivalent of assuming 
in a fish stock assessment that every fish that is vulnerable under the selectivity 
curve will in fact be caught, i.e., assuming fishing effort is somehow infinite. This 
would not be defensible in a fish stock assessment; it is unclear why this reporting 
practice has been adopted in SPRFMO. 
 
The current intact status of each VME taxon can be easily calculated at any user-
defined scale within the evaluated area, because the data layers needed to 
estimate this number are already available and already being used within SPRFMO. 
Intact status for each VME taxon is simply the product of the cumulative impact 
layer multiplied by the taxon distribution layer.  
 
The cumulative impact layer was estimated initially for New Zealand trawls by 
Mormede et al. (2017; SC5-DW06) and has been expanded to include bottom 
longlines (Cryer et al. 2018 SC6-DW10) and Australian data, and then updated in 
the Cumulative Bottom Fishery Impact Assessment, or BFIA  
(SC9-DW07 rev1). This layer was called ‘naturalness’ when it was used as an input 
to the Zonation analysis described in Cryer et al. (SC6-DW11) but the impact layer 
can be used independently to derive the current intact status of individual VME 
taxa. 
Taxon-specific spatial distribution layers for ten VME taxa are already available 
from habitat suitability index (HSI) models as described in SC9-DW07 rev1; seven 
addition taxa are now available from paper DW10-XXC.14  
 
As discussed in the BFIA, the relationship between HSI and abundance is unlikely 
to be linear, and the shape of this relationship may affect the resulting estimate 

 
13 SPRFMO SC9-DW06_rev1, at 7-8. 
14 Stephenson et. al., (2022) SC10-DWXXC Further development of VME indicator taxa distribution 
models. 
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of current intact status when the impact and abundance layers are multiplied 
together; this uncertainty is best addressed by running sensitivities using a range 
of plausible HSI-abundance relationships. Similarly, if there is concern about the 
accuracy of the HSI layers themselves, in the short term the effect of assuming 
alternate plausible VME taxa distributions on estimates of current intact status can 
be tested using model sensitivities (for example in the extreme, assuming that all 
VME taxa are uniform or randomly distributed within depth bands).  
 
Given the ready availability of these data layers, it seems imperative that SPRFMO 
produce these estimates of current intact status for each VME taxon as a matter 
of priority. Once the layer multiplication has been performed, the results should 
then be summarised within spatial units at a biologically meaningful scale, 
analogous to the boundaries used to define a discrete fish stock. For VME taxa, 
these spatial units should reflect the life-history traits of VME taxa affecting 
dispersal, connectivity, and recovery between populations to ensure viable VME 
populations at a given spatial scale.  
 
It is not biologically sensible that assessment units be defined at arbitrarily smaller 
scales reflecting orange roughy management areas that arbitrarily exclude VME 
habitats outside of fishable areas; this would be the equivalent in a fisheries stock 
assessment of arbitrarily ignoring all fish biomass that is outside the selectivity 
curve. While considerable uncertainty exists about the life history traits of deep-
sea benthic organisms, it is known that VME taxa extend beyond fishable depths 
and that dispersal occurs over large distances; otherwise, benthic organisms could 
not occur on isolated UTFs.  
SPFRMO should agree a spatial delineation of VME taxon assessment units that is 
spatially comprehensive (i.e., without ‘gaps’) within the evaluated area, and with 
spatial units at a scale comparable to the bioregion categories defined by Costello 
et al. (2017) (see Figure 4 below). It is not defensible to use orange roughy FMAs 
as defined by Clark et al. (2016) or as used in the BFIA, as these are smaller than 
the dispersal distance of VME populations, and the gaps between the defined areas 
may contain substantial intact VME habitat that are a part of the same biological 
population.  
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Figure 4: Bioregions from Costello et al. (2017). 

 
Finally, once the current intact status of each VME taxon has been estimated within 
biologically meaningful spatial units, SPFRMO should have an informed 
conversation to choose appropriate reference points to limit impact within 
acceptable bounds that do not constitute SAI. These would be most easily 
expressed as a ‘minimum acceptable status’ and should reflect the life history of 
each taxon, such that slower growing taxa are assigned a higher minimum status 
(i.e., lower acceptable impact).  
All RFMOs evaluate fish stock management strategies with reference to clearly 
defined reference points; SPRFMO should adopt a similarly transparent and 
rigorous process for managing impacts on VME taxa. There is very limited 
guidance on the question of VME reference points from other RFMOs or elsewhere 
(but see SC9-DW06_rev1) but precedents from other RFMOs should nonetheless 
be explored. For context, the Marine Stewardship Council define ‘serious or 
irreversible harm’ as a reduction in the habitat structure and function (i.e., 
‘status’) below 80% of the unimpacted level.15 Note that the MSC criterion is 
stated with reference to % unimpacted status, not % protection.  
 
Our fishing (with some exceptions) is along well-defined tow lines, and as long as 
the fishery is permitted, then there will never be recovery of epifauna on those 
tow lines. 
 
Lack of any trade-off analysis conducted to balance use with conservation 
demonstrates little regard given to fishery use in decision making. The NZ 
modelling and science-based approach to establishing catch limits and other 

 
15 Marine Stewardship Council, “MSC Fisheries Standard”, p 30. 
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management measures implicitly assume a 0% discount rate for environmental 
objectives (e.g., protection of habitat) when setting management rules. This gives 
infinite value to the objective of protection over use, which simply cannot be the 
case and is arguably inconsistent with the legal objectives established (and agreed 
to) under UNCLOS, the Convention which promote optimal use (not non-use). The 
result will inevitably bias decisions to absolute protection over environmentally 
sustainable use.  
 
DSCC commented that it is VMEs, rather than components, that are subject to 
prevention of SAI; that the UNGA resolutions and the FAO Guidelines make it clear 
that it is the site and VME level that SAIs must be prevented., that the fraction of 
total VME abundance protected is not and will not be known in the foreseeable 
future. This model does not predict abundance and there are no proposals for 
research surveys, and that the UNGA resolutions and the FAO Guidelines make it 
clear that it is the site and VME level that SAIs must be prevented.  
 
The HSG attended online at SC 8 and presented a paper at the SC7 Obs-1 meeting 
in Havana Cuba in October 2019, noting their concerns around the poorly defined 
use of terminology, poor science and their concerns around the BFIAS.16 
 
Section Four – Work plan to define a management framework based on 
empirically defensible objectives and inputs  

 
We propose that the following analyses are essential to the development of a 
transparent, fair, and robust management framework to address benthic impacts 
in SPFRMO in a manner consistent with those adopted by other RFMOs.  
 
Paper #1: Using existing data layers, estimate the current intact status of each 
VME taxon within biologically relevant spatial units within the evaluated area 
 
The rationale for this paper is outlined above in section three.  
 
Paper #2: Test the ability of the taxon-specific habitat suitability index layers to 
predict VME bycatch 
 
The rationale for this paper is as follows: 
 
The benthic impacts management framework within SPRFMO is premised on two 
assumptions: 
 

1) The predicted VME spatial distributions (HSI layers) are a reasonable 
approximation of actual VME abundance on the ocean floor; and 

2) VME bycatch retrieved from fishing nets and identified by observers is a 
reasonable approximation of actual VME abundance in the fished location 
on the ocean floor. 

 
 

16 High Seas Fishing Group, “So where has all the Benthos gone”, 2019, from p10. 
http://www.sprfmo.int/assets/2022-Annual-Meeting/01-COMM10/COMM10-Obs04-HSFG-
Submission-to-the-10th-SPRFMO-Annual-Meeting.pdf  
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If the first premise were false, then assertions about the proportion of each VME 
taxon protected or intact may be unfounded. If the second premise were false, 
then move-on rules as defined under CM-003 would have no logical basis.  
 
It may be that these premises are supported for some taxa but not others; for 
example, if catchability of a particular taxon is very close to zero then premise 2 
cannot be true, because its appearance in the net would be almost random relative 
to its prevalence on the ocean floor.  
 
To test the validity of these two premises, SPRFMO should undertake to test the 
ability of the HSI layers to predict the weight of VME bycatch for each VME taxon. 
At the simplest level this would involve simply examining, for each of 10 VME taxa 
(or 17 taxa, see SC10-DWXXC), the statistical relationship between HSI on the x 
axis and VME bycatch weight on the y axis, for each of 10,440 fishing events 
identified in paper SC10/DWXXB for which bycatch was recorded consistently by 
New Zealand observers.  
 
We recognise some important caveats that may offend some modellers’ notions 
of statistical elegance; for example, the HSI models used presence-only data, but 
we propose to use the model outputs to predict VME bycatch weight. This reflects 
the reality that the use of these model outputs within SPRFMO implicitly assumes 
that HSI correlates to biomass, otherwise VME ‘status’ would have no meaning; 
furthermore, the move on rules in CM-003 are triggered by bycatch above a 
certain weight threshold.  
 
We also recognise some circularity in that fisheries bycatch data have been used 
to inform the HSI spatial models (combined with other data from cameras or 
research trawls) as described in Georgian et al. (2019) and subsequently by 
Stephenson et al. (2022; SC10-DWXXC).17 Despite the circularity of re-using 
some of the same data used in model tuning to test model predictions, this is still 
a useful exercise for the following reasons:  
 

1. It is very difficult to display uncertainty in a spatial prediction. If the 
correlation between the I predictions and observed bycatch is strong for 
some taxa but weak for others, this is not apparent by examining the HSI 
layers, but will be readily apparent examining the outputs of the 
correlation analysis; 

 
2. Models were built using presence only data collected at a range of scales 

and using different methods but are applied to fishery trawls at the scale 
of tows. The extent to which predictions based on presence only data can 
be used to bycatch in kg per tow should be tested; and 

 
3. The BFIA highlighted that it is unlikely that the relationship is linear 

between HSI and VME abundance but did not conclude what non-linear 
relationship was most supported. The analysis proposed here could 
establish empirically what that relationship is, with implications for how 

 
17 Above n 14. 
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HIS layers are weighted to design spatial management and estimate 
current intact status. 

 
To address the power of the models to make predictions outside the domain of 
the data used to inform them, we propose the following validation runs: 
 

1. Spatial: recreate the HSI layers withholding data from half of the spatial 
domain, then use the resulting model to predict VME bycatch in the other 
half. To avoid false confidence arising from spatial autocorrelation, the 
withheld data should be from a large spatially contiguous block, e.g., 
withholding all data west of 165E and all data west of 166E, and using the 
data from the area between these lines to predict distributions in the 
withheld areas; and 

 
2. Temporal: recreate the HSI layers using the first half of the data time 

series, then use the model to predict catches in the second half of the time 
series. (Care would need to be taken to ensure that observer bycatch 
reporting protocols were similar in both time blocks).  

 
 
 
Paper #3: Using a simple simulation approach, test the performance of different 
move on rules to affect total impact on VME taxa, with reference to different 
scenarios of VME detectability and spatial patch configuration 
 
The rationale for this paper is as follows: With the adoption of CM-003 SPRFMO 
has committed to managing potential impacts on VMEs using a move-on rule 
triggered by bycatch above a specified taxon-specific weight. The implicit 
assumption is that moving away from locations where VME taxa were caught will 
result in a lower subsequent impact on VMEs, but this is by no means a certainty 
and may actually have the opposite effect, for reasons already highlighted: 
 

1. If fishers choose first to fish in historically favoured locations but are 
displaced by a move-on rule into less favoured locations, they will be 
moving from a location of high historical impact (i.e., low current VME 
status) to a location of lower historical impact (hence higher current VME 
status); and  

 
2. If fishers choose first to fish in locations with higher CPUE but are displaced 

by a move-on rule into locations with lower CPUE, then (in a catch-limited 
fishery) total effort will increase. All other things being equal, more tows 
equal greater benthic impact.  

 
The effectiveness of a move on rule depends critically on ability of the fishing gear 
to detect the presence of a VME patch (i.e., a function of catchability). One 
implication is that move on rules will not work to reduce impacts on taxa with very 
low catchabilities. To illustrate, paper SC10-DW04 indicates that for some taxa 
such as Gorgonian Alcyonacea or Pennatulacea, a benthic organism within the 
swept area may have less than a 0.1% chance of being retained and detected as 
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bycatch.18 Given such a weak relationship between what is seen on deck vs. what 
exists on the ocean floor, responding to the presence of that 1-in-1000 event is 
effectively no different than rolling a dice.  
 
Furthermore, the effectiveness of a move on rule depends critically on the size 
and spatial configuration of VME patches relative to the size of the fishing event 
and the distance of the required move. For example, consider a situation where 
VME patches are 1 nm in diameter and evenly spaced every 5 nm. If fisher tows 
are 5 nm long, then it is impossible to design a move on rule that would effectively 
reduce impact, because it is impossible to know what part of the tow path 
encountered the VME, and moving any distance displaces fishing into habitat with 
an equal probability of another encounter. In contrast, if fisher tows are only 1 nm 
then a 1 nm move on rule may be effective, but a 5 nm move on rule would not. 
Similar considerations were examined in Milardi et al. (2019; SC9-DW07) but only 
for two taxa and only in UTF habitats. Furthermore, that analysis did not consider 
the implications of the historical impact footprint or effects on fisher CPUE affecting 
total impact on VMEs under different scenarios.  
 
We propose that SPRFMO utilises a simple simulation model to examine the 
effectiveness of different move on rules for reducing impact on different types of 
VME taxa with different spatial patch configurations, as follows: 
 

1. The simulator first distributes VME patches across the seascape, testing 
different scenarios with VME patches of varying size, spacing, and 
detectability (proportional to catchability). This would need to be done 
separately for slope vs UTF habitats;  
 

2. In each scenario the simulator then distributes fishing effort according to 
various fisher preference rules (e.g., assuming fishers are attracted to 
historically favoured areas, or areas of high CPUE, or ‘new’ exploratory 
areas);  
 

3. Where the gear encounters VME patches, an impact is applied according 
to the method of the BFIA, and the VME may or may not be detected, 
depending on catchability; 
 

4. Where VME patches are detected, fishers are forced to move on the 
prescribed distance; and 
 

5. Fishing continues until the TAC is taken, and the total impact on VMEs is 
calculated for each scenario.  

 
We note that the purpose of this simulator is not to attempt to approximate the 
‘true’ spatial configuration and detectability of VME patches, but rather to illustrate 
which spatial and detectability factors will most influence the effectiveness of a 
move on rule. The results of this analysis may help to ensure that CM-003 does 
not inadvertently have the opposite effect to what was intended, and to inform 

 
18 Above n 11, at 23. 
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the design of management frameworks that are effective in a wide range of 
scenarios, reflecting true uncertainty.  
 
Paper 4: Estimate how many video-equipped trawls would need to be analysed in 
order to estimate the catchability of different VME taxa with statistical confidence, 
across a range of scenarios 
 
Noting high uncertainty in the estimation of taxon-specific catchability in trawls, 
paper SC10-DW04 proposed that a new research programme be considered 
perhaps using co-located video and trawl data collection (i.e., with video cameras 
attached to the headlines of research trawls) to improve these estimates. We 
propose that before committing to expensive ship-based research, SPRFMO first 
undertakes a power analysis to determine how many research trawls would need 
to be undertaken and analysed in order to acquire enough additional observations 
to generate statistically meaningful estimates of catchability for all 10 (or 17?) 
VME taxa. Important considerations would include: 
 

1. How likely it is that each tow will encounter VME taxa at all (noting 
Anderson et al. 2016)? 

 
2. How can we acquire sufficient observations to estimate catchability for 

those taxa that are only rarely observed?  
 
3. Is it necessary to observe each VME taxa at a range of densities in order 

to calculate a robust catchability relationship? 
 
4. Is it necessary to have a random stratified design, or could a research 

vessel target known high-VME abundance areas in order to ensure 
sufficient data collection, without introducing bias?  

 
5. What is the effect of tow length on catchability? Should catches be 

expressed per tow or per swept area?  
 
6. How will the analysis deal with UTF habitats, where realistic fishing 

behaviour may be harder to approximate using research trawls and the 
swept area in contact with the ocean floor is more variable and perhaps 
more difficult to estimate? 

 
It is expected that existing paired video data including data recently analysed as 
described in paper SC10-DWXXC would be useful to estimate likely variance in 
DTIS-based vs. bycatch-based estimates of VME abundance.  
 

 
Section Five – The review of the 2022 Encounter  

 
Disparities between member states and their executive bodies responsible for 
investigating and enforcing breaches of encounter protocols may mean that 
vessels flagged with responsible member states face a greater degree of scrutiny 
for minor encounters than their equivalents from less engaged flag states. The 
reporting of encounters is a time-consuming exercise on the part of the flag state 
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and requires a lot of detail to be provided to allow the SC to make an informed 
decision on the closure. Ultimately however, the SC is reliant on data sourced from 
the vessel and historical data gleaned from the same area, which makes it difficult 
for the SC to conclude that the area should be reopened. Put differently, absent 
new and specific knowledge of the seabed in that area, the prospect of the SC 
recommending that an area be reopened is remote, and where there is any doubt, 
the Commission will confirm that the area remain closed. Put simply, the process 
is slow, cumbersome and will inevitably result in the closures being confirmed.  
 
In the HSFG’s view SPRFMO resources would be better committed elsewhere. In 
the HSFG’s view the process has an unconscious bias toward the ministry reporting 
the encounter as they tend to groom and report on the data from a conservation 
centric perspective and fail to report on the economics and impacts on fishers that 
the closures may occasion.  
 
The fishing seasons depending on fish species targeted (June July) and cycle of 
reporting to SPFRMO a closure may mean that a closure will not be reviewed for 
up to 2 years after the event. The operator could easily lose 3 seasons in that area 
as the fishing is seasonal, and out of sync with SPRFMO reporting/SC/Comm cycle.  
 
Recommendations 
 
There should be intensive economic analysis – conducting some policy (economic) 
scenario analysis around the various CMM proposals against the UNCLOS objective 
of optimal use might be fruitful towards informing NZ’s position and rebalancing 
the potentially overzealous and one-eyed focus on absolute protection.  
 
The HSFG requests that members jointly arrive at a coherent policy position for 
high seas management that is not just lead by biological science and models but 
is instead informed by explicit trade-off analysis (what are the costs and benefits 
at the margin of fishing and what the risks to use and protection of any measure) 
with reference to clearly defined management objectives. This will benefit SPRFMO 
and this needs to be universally applicable and has implications for domestic as 
well as international fisheries management.  
 
Accordingly, the HSFG seeks: 
 

1. A recommendation from SC to promote a programme of work that 
identifies and quantifies the economic opportunities for fisheries to inform 
the Commission and to provide the backdrop to making balanced 
management recommendations;  
  

2. A comprehensive review of all areas previously trawled in the SPRFMO 
area, using all information provided by members;  

 
3. A recommendation from SC to progress the programme of work identified 

above in section four; and 
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4. A recommendation that no further work be undertaken with CM-003 until 
the work contained within the above recommendations has been 
completed and reviewed by the SPRFMO SC and Commission. 
 

 
 
Regards 
 

 
 
ANDY SMITH 
Chair 
 
 
_________________________________ 
High Seas Fisheries Group Incorporated.  
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