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1. Purpose 
The purpose of this paper is to provide a progress update on the SC multiannual workplan task to 
develop “a process to review all recent and historical benthic bycatch data to determine the ongoing 
effectiveness of the spatial management measures”. The paper presents an approach to mapping the 
spatial distribution of historic benthic bycatch, with an emphasis on VME indicator taxa. Subsequent 
work will aim to interpret these spatial patterns to help inform assessments of effectiveness of the 
spatial management measures. 
 

2. Background 
The Conservation and Management Measure for the Management of Bottom Fishing in the SPRFMO 
Convention Area (CMM03-2022) implements a spatial management regime and complementary 
encounter protocols designed to, inter alia, prevent Significant Adverse Impacts (SAI) on Vulnerable 
Marine Ecosystems (VMEs). These spatial management measures were established under CMM 03-
2019 to protect large proportions of the predicted distribution of VME indicator taxa while permitting 
access for fisheries.  

The SPRFMO Scientific Committee multi-annual workplan includes a task to “review all available data 
and provide advice on the ongoing appropriateness of the management measures to ensure the CMM 
continues to achieve its objective and the objectives of the Convention”. Previously, a key metric of the 
likely performance of the spatial management measures used to advise the SC and Commission has 
been the estimated proportion of suitable habitat for each modelled VME indicator taxon that is not 
exposed to fishing impacts (i.e., the proportion that occurs outside management areas open to fishing) 
(e.g., see SC6-DW11, COMM7-Prop3.1, SC8-DW07_rev1, SC9-DW06_rev1, COMM10-Inf03). While 
these metrics provide useful information on where VMEs are likely to occur, which can be used to 
inform evaluations of the performance of the spatial management measures, historic benthic bycatch 
records provide a rich information source on where VME indicator taxa are known to occur (or known 
to have previously occurred). To date historic benthic bycatch records have not been used to directly 
evaluate of the performance of the spatial management measures. Recognizing this, the SC added to 
its multi-annual workplan in 2021 a task to develop a process to review all recent and historical benthic 
bycatch data to determine the ongoing effectiveness of the spatial management measures. 

CMM03-2022 includes an encounter protocol that triggers an immediate management response (a 
‘move-on rule’) to the capture of defined amounts of VME indicator taxa in areas open to fishing 
(defined as an ‘encounter’). The encounter protocol is tiggered if the bycatch of any one VME indicator 
taxon in a trawl tow exceeds its taxon-specific weight threshold, or three or more VME indicator taxa 
exceed their taxon-specific biodiversity weights (Table 1). In designing the encounter protocol, the 
thresholds for the move-on rule were set at a level that would be triggered when there was evidence 
that fishing vessels had potentially encountered a VME (SC6-DW09, Geange et al. 2020). The threshold 
weights and biodiversity weights included in CMM03-2022 therefore provide a useful reference for 
evaluating historic bycatch records to determine if VMEs are potentially present. However, the 
thresholds are only applied to single tows, and the potential presence of a VME can also be inferred 
from many trawl tows within the same area recording benthic bycatch at weights which may not 
trigger the encounter protocol. Therefore, in addition to using encounter thresholds to evaluate 
historic benthic bycatch to identify the potential presence of VMEs it could also be useful to evaluate 
spatial patterns of cumulative bycatch.  
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A review of benthic bycatch data to determine the ongoing effectiveness of the spatial management 
measures firstly requires broad-scale spatial patterns of historic bycatch relative to the location of 
management areas open to fishing to be mapped so as to visualise broad spatial patterns of benthic 
bycatch. Following mapping of broad-scale patterns of historic bycatch, closer examination of fine-
scale spatio-temporal patterns in historic bycatch for key areas of interest will be required to 
determine the potential presence of VMEs. Here we present an approach to mapping the broad-scale 
spatial distribution of historic benthic bycatch of VME indicator taxa, which can then be used to guide 
finer-scale spatio-temporal assessments of VME indicator bycatch to determine the ongoing 
effectiveness of the spatial management measures. 

 
3. Methods 
3.1 Data 
A comparison of benthic bycatch data collected by Australian and New Zealand observers for use in 
the joint Australia – New Zealand report “Cumulative Bottom Fishery Impact Assessment for 
Australian and New Zealand bottom fisheries in the SPRFMO Convention Area”, revealed that 
Australian benthic bycatch was not captured in databases with the same precision and resolution as 
New Zealand benthic bycatch data. The inclusion of the lower-resolution data from Australia would 
have reduced the overall quality of the dataset and was therefore omitted. Since the authoring of the 
report there has not been any Australian trawling in SPRFMO and therefore no new records. For the 
present analysis we therefore only use New Zealand data as best available scientific information and 
in line with previous approaches presented to the SC. However, although both the Australian and New 
Zealand fleets have considerable historical bottom fishing effort on the Challenger Plateau, West 
Norfolk Ridge and the Louisville Seamount Chain, we acknowledge that the Australian and New 
Zealand fleets have also fished different areas (e.g., Australia has had considerable historical fishing 
effort on the South Tasman Rise and New Zealand on the North Lorde Howe Rise and South Lorde 
Howe Rise) and that the New Zealand data alone is not representative of the combined New Zealand 
and Australian fishery. This should be considered when interpreting the results of this analysis. 

Historical and recent benthic bycatch data from New Zealand bottom trawl tows (including mid-water 
trawls) in the Evaluated Area within the western part of the SPRFMO Convention Area over the period 
2008–20221 (Figure 1) was obtained from the Fisheries New Zealand Centralised Observer Database 
(cod) (accessed 29 March 2022), the specifications of which were documented by Sanders and Fisher 
(2015). Data were collected by scientific observers (the New Zealand bottom trawl fleet has 100% 
observer coverage in the SPRFMO Convention Area) and included 10,440 unique fishing events2 
targeting black oreo (Allocyttus niger), alfonsinos (Beryx splendens and B. decadacylus), cardinal fish 
(Epigonus telescopus), orange roughy (Hoplostethus atlanticus) and spiky oreo (Neocyttus 
rhomboidalis). These data consisted of tow-by-tow observer data with one record per benthic taxon 
encountered on each tow, and included trip number, tow number, start and a final tow position (both 
in latitude-longitude decimal degree format), fishing method, trawl type, target species, benthic 
species code, common name, bycatch weight, method of weight analysis, life status, information on 

1 These data include bycatch from areas that are now closed to fishing under SPRFMO CMM03-2022. 
2 Some of these fishing events events/tows occurred outside the FMAs described in Figure 1. 
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whether the benthic material was encrusting anything or encrusted by something else, and observer 
comments. 

 

 

Figure 1 | SPRFMO Convention Area (light green) including the extent of the evaluated area under SC9-
DW10 (red boundaries) with all numbered Fishing Management Areas (FMAs) defined under SPRFMO 
CMM03-2021 (purple polygons). FMAs numbered as 1) West Norfolk, 2) North Lord Howe Rise, 3) 
South Lord Howe Rise, 4) Northwest Challenger, 5) North Louisville Ridge, 6) Central Louisville Ridge, 
7) South Tasman Rise, 8) South Louisville Ridge, and 9) Westpac Bank. A detailed figure for each FMA 
can be found in Annex 1. 

For tows containing VME indicator taxa bycatch (~33% of all tows), individual VME indicator species 
were aggregated into higher-order VME indicator taxa as defined in Annex 5 of SPRFMO CMM03-2022 
(Table 1) and using taxonomic designations from the World Register of Marine Species (Horton et al. 
2018), resulting in a final dataset consisting of 3,520 unique tows2 with VME indicator bycatch and 
6,707 VME indicator taxa records (see Appendix 1 of SC9-DW10 for the allocation of New Zealand 
fisheries codes to VME indicator taxa). 
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Table 1 | Designation of VME indicator taxa included in Annex 5 of SPRFMO CMM03-2022. NA 
indicates threshold weights are not available within CMM03-2022. 

FAO 
code 

VME 
indicator 
taxon 

Common 
Name 

Qualifying Taxa CMM03-2022 
threshold 
weight (kg) 

CMM03-
2022 
biodiversity 
threshold 
(kg) 

PFR Porifera Sponges  All taxa of the classes Demospongiae and 
Hexactinellidae 

25 5 

CSS Scleractinia Stony 
corals 

All taxa within the following genera: 
Solenosmilia; Goniocorella; Oculina; 
Enallopsammia; Madrepora; Lophelia 

60 5 

AQZ Antipatharia  Black corals  All taxa 5 1 
AJZ Alcyonacea  True soft 

corals  
All taxa excluding Gorgonian Alcyonacea NA 1 

GGW Gorgonian 
Alcyonacea  

Sea fans 
octocorals  

All taxa within the following suborders: 
Holaxonia; Calaxonia; Scleraxonia  

15 1 

NTW Pennatulacea  Sea pens  All taxa NA 1 
ATX Actiniaria  Anemones All taxa 35 5 
ZOT Zoantharia  Hexacorals  All taxa 10 1 
HQZ Hydrozoa Hydrozoans All taxa within the orders Anthoathecata and 

Leptothecata, excluding Stylasteridae  
NA 1 

AXT Stylasteridae Hydrocorals All taxa NA 1 
BZN Bryozoa Bryozoans All taxa within the orders Cheilostomatida and 

Ctenostomatida 
NA 1 

BHZ Brisingida  Armless 
stars  

All taxa NA 1 

CWD Crinoidea  Sea lillies  All taxa NA 1 
 

3.2 Data quality control and processing 
Not all tows were associated with data of the same quality and completeness (e.g., complete start and 
end position, see Table 2). The following series of steps were used to groom the data using the 
statistical software R (R Core Team 2019): 

1. Bycatch records with zero or undefined weight bycatch weights (n=166) for aggregated VME 
indicator taxa were assigned a taxon-specific minimum weight corresponding to the  
minimum non-zero weight that had been recorded for that taxon, as per SC9-DW10 (see 
Annex 2). 

2. Tows with no start position were excluded from the analysis (n=1). 
3. For tows with no initial depth available, the depth values (in metres) were extracted from 

publicly available bathymetry gridded data (GEBCO 2021) using the tow start position 
(n=981). 

4. A layback correction (𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿) applied to tows with accurate start and end positions (n=618) 
because tow start and end position are recorded at the position of the vessel and not the 
fishing gear. Start and end positions were corrected by first determining the direction of 
travel of the vessel (the end position minus the start position) and then offsetting the start 
and end positions backward by a distance 1.73 times the recorded start depth (d) of the trawl 
net: 

𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 = 𝑑𝑑 ∗ √3 
Geometrically this corresponds to the length of the warp being 2 times the fishing depth, 
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which was the approximation recommended by fishers familiar with the operation of the 
SPRMO bottom trawl fishery. 

Table 2 | Type and frequency of incomplete trawl data within the dataset, reported as number and 
percent of all tows and the number and percent of tows with VME indicator taxa bycatch 

Type of incomplete data No. tows % of all tows 
(n=10,440) 

No. tows with 
VME taxa 
bycatch 

% of all tows 
with VME 
bycatch 
(n=3,520) 

Tows with missing start position 1 <0.01% 0  
Tows with missing end position 618 5.92% 150 4.26% 
Tows with missing initial depth 981 9.40% 342 9.72% 
Tows with 0 or undefined bycatch 
weight 

0 NA 166 4.72% 

Tows with coordinates rounded to 
nearest minute 

9,808 93.94% 3,359 95.42% 

Tows with layback correction applied 631 6.04% 213 6.05% 
 

3.3 Spatial visualisation  
To visualise spatial patterns in benthic bycatch, and to comply with New Zealand regulations around 
commercially sensitive data release (see below), tow data were spatially aggregated. Tow with start 
and end positions were represented as straight lines between the start and the end locations, whereas 
tows with missing end positions were treated as single points (Figure 2). Tow data were then 
aggregated in 3 nm gridded cells where there was effort data from two or more unique vessels. 
Because this approach omits historic bycatch events where there were fewer than two unique vessels 
fishing within a 3 nm cell, we also report each of the metrics in table format. 

Where a tow intersected multiple 3 nm grid cells, the bycatch weight from that tow was replicated 
across all the cells (see Annex 3 for frequency of tows intersecting multiple cells per FMA). 
Conceptually, this approach assumes that the entirety of the reported bycatch may have come from 
any of the cells the tow intersected, rather than being evenly distributed across all cells. This 
assumption is consistent with the expectation that VMEs are likely to be represented by high 
densities/biomass of VME indicator taxa in discrete patches (e.g., Bullimore et al. 2013, Rowden et al. 
2017, Williams et al. 2020). While this approach will visually overestimate the spatial distribution of 
bycatch data, it has the advantage of identifying the cells within which a discrete VME patch may have 
occurred (which can then be the focus of more detailed analysis to inform the interpretation of the 
spatial patterns reported here) and potentially avoids missing important spatial patterns that may be 
smoothed by alternative methods (such as proportionally dividing the bycatch weight across all cells 
crossed by a tow). Consequently, spatial patterns presented within the figures of this report should 
be considered as illustrations of maximum potential bycatch and require careful interpretation (see 
discussion). 
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Figure 2 | Multiple 3 nm gridded cells crossed by a single tow with end and start positions indicated 
by arrow (left), and single cell representing a single tow with unknown end position (right). 3 nm cells 
are represented by yellow squares. These schematic maps have different scales.  

 

To help identify spatial patterns of VME indicator taxa bycatch within and adjacent to bottom trawl 
management areas (as defined in Annex 4 of CMM03-2022) a series of cell-based metrics to visualise 
spatial patterns of benthic bycatch were developed (Table 3).  

Table 3 | Key cell-based metrics used to visualise spatial patterns of benthic bycatch 

Metric Description 
Trawl effort Per-cell number of tows, based on a straight-line path between the reported 

start and end point of each tow 
Number of times encounter 
thresholds triggered 

For each VME indicator taxon, the per-cell number of times encounter thresholds 
in CMM03-2022 would have been exceeded had the encounter protocol been in 
place at the time of the fishing event. The encounter threshold is assumed to 
have been triggered on each cell intersected by a tow where the VME indicator 
taxon catch would have exceeded the encounter protocol threshold.  

Cumulative potential bycatch of 
tows exceeding encounter 
thresholds 

For each VME indicator taxon, the per cell cumulative potential bycatch of trawls 
that would have triggered encounter thresholds had they been in place. The full 
catch of each VME indicator taxon taken on a tow is assigned to each cell 
intersected by the tow. 

Average potential bycatch per tow For each VME indicator taxon, the per-cell average potential bycatch weight (kg) 
(i.e., taxon-specific cumulative potential bycatch, as defined above, divided by 
the number of tows intersecting the cell) 

Maximum bycatch weight of tows 
exceeding encounter thresholds 

For each VME indicator taxon, the per-cell maximum potential bycatch weight 
over all tows intersecting the cell that would have triggered encounter 
thresholds had they been in place 

Number of times biodiversity 
thresholds triggered 

Per-cell number of times biodiversity thresholds in CMM03-2022 would have 
been exceeded had the encounter protocol been in place at the time of the 
fishing event. The biodiversity threshold is assumed to have been triggered for 
each cell intersected by a tow where the VME indicator taxa catch would have 
triggered the biodiversity threshold. 

 

For each cell-based metric we developed figures that overlaid spatial patterns of benthic bycatch with 
the location of Management Areas and bathymetry contours in intervals of 100 metres derived from 
gridded bathymetry data (GEBCO 2021) for the evaluated area using the ArcGIS Pro software (Esri 
2021). To comply with New Zealand regulations around commercially sensitive data release the figures 
only show fishing events within 3 nm cells within which more than two unique vessels fished (Annex 
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4 presents the number of cells per FMA omitted from figures due to release of commercially sensitive 
data regulations). Because the release of commercially sensitive data regulations allow reporting at 
broader spatial scales, we also report results in tables at the broader spatial scale of Management 
Units (as defined in CMM03-2022) that include tows within cells that are omitted from the figures.
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Table 4 | Maximum Average Potential Bycatch (kg) (as defined in Table 3) for cells fished by New Zealand trawl bottom trawl vessels between 2008 and 2022 for each Management Area 
(MA). Closed is the area outside Management Areas within an FMA that is closed to trawling. 

    VME Indicator taxa 
FMA  
(Clark et al 2016) 

MA  
(CMM03-2022) 

No. 
tows 

No. 
tows 
with 
VME 
bycatch 

Porifera Scleractinia Antipatharia Alcyonacea Gorgonian 
Alcyonacea 

Pennatulacea Actiniaria Zoantharia Hydrozoa Stylasteridae Bryozoa Brisingida Crinoidea 

West Norfolk Wanganella 676 368 12.500 12.211 0.250 0.000 15.109 0.003 0.021 0.004 0.033 0.050 0.024 0.000 0.009 
West Norfolk Closed 4 3 1091.199 5.000 5.500 0.000 24.100 0.000 0.100 0.000 0.500 8.000 0.000 0.000 0.100 
Nth Lord Howe N. Lord Howe - East 244 3 0.088 0.000 < 0.001 0.000 < 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Nth Lord Howe N. Lord Howe - South 1072 116 0.409 0.038 0.550 0.000 0.755 0.050 0.699 0.010 0.000 0.000 0.000 0.000 0.016 
Nth Lord Howe N. Lord Howe - West 334 33 0.037 0.002 0.25 < 0.001 0.349 0.022 0.8 0.002 0.000 0.000 0.001 0.000 0.001 
Nth Lord Howe Closed 360 98 0.428 0.382 0.699 0.000 7.500 0.001 0.699 0.000 0.000 0.000 0.000 0.001 0.100 
South Lord Howe S. Lord Howe - East 207 130 5.200 8.250 9.699 0.000 61.974 0.021 3.000 0.200 0.000 0.250 0.000 0.250 0.007 
South Lord Howe S. Lord Howe - West 1347 401 1.250 0.500 0.400 0.000 3.099 0.009 2.228 1.000 0.019 0.007 0.000 < 0.001 0.000 
South Lord Howe S. Lord Howe - South 0 - - - - - - - - - - - - - - 

South Lord Howe Closed 6 4 0.000 7.000 2.099 0.000 1 0.000 0.000 0.200 0.000 0.000 0.000 0.000 0.000 
NW Challenger Northwest Challenger 3333 1440 11.000 1.596 0.608 0.011 0.190 1 65.000 4.720 0.012 0.022 < 0.001 3.000 1.000 
NW Challenger Closed 39 8 10.000 1.000 0.000 0.000 0.006 1 10.000 1.000 0.016 0.000 0.000 0.000 0.222 
Westpac Bank Westpac Bank 470 80 < 0.001 0.023 0.170 0.000 0.030 0.001 0.050 0.023 0.000 0.000 0.000 0.000 0.000 
Westpac Bank Closed 8 3 0.200 0.000 0.000 0.000 0.100 0.000 5.000 0.500 0.000 0.000 0.000 0.000 0.000 
Nth Louisville 17 73 20 0.955 0.105 0.011 0.000 0.077 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Nth Louisville 18 56 25 0.000 1.299 4.800 0.000 43.099 0.000 0.000 0.000 0.100 0.000 0.000 0.000 0.000 
Nth Louisville 22 0 - - - - - - - - - - - - - - 

Nth Louisville 23 3 3 0.000 5,000.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.000 0.000 
Nth Louisville Closed 39 4 0.1 2.4 3 0.000 13.199 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Central Louisville 13 61 24 0.000 102.250 0.000 0.000 0.109 0.000 0.000 0.004 0.000 0.000 0.000 0.000 0.000 
Central Louisville 14 315 144 0.035 333.366 0.020 0.000 0.050 0.000 0.000 0.010 0.002 0.015 0.000 0.000 0.000 
Central Louisville 15 899 441 1.729 16.498 0.071 0.000 0.222 0.000 0.080 0.044 0.013 0.010 0.000 0.071 0.000 
Central Louisville Closed 14 4 0.000 0.218 0.009 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
South Louisville 1 0 - - - - - - - - - - - - - - 

South Louisville 3 95 6 0.000 2.900 0.000 0.000 0.150 0.001 0.000 0.000 0.003 0.000 0.000 0.000 0.000 
South Louisville 4 117 12 0.000 0.007 0.089 0.000 0.020 0.200 0.001 0.000 0.000 0.000 0.000 0.020 0.000 
South Louisville 5 16 5 0.000 0.600 0.000 0.000 0.000 0.033 0.000 0.000 0.000 0.000 0.000 0.001 0.000 
South Louisville 6 448 79 0.000 0.081 0.384 < 0.001 0.040 < 0.001 0.003 0.000 0.000 0.000 0.000 0.001 0.000 
South Louisville 7 12 3 0.000 0.000 0.008 0.000 0.016 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 
South Louisville 8 2 1 0.000 0.400 0.000 0.000 0.100 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
South Louisville 9 88 8 0.000 0.042 0.004 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.050 0.000 
South Louisville 11 0 - - - - - - - - - - - - - - 

South Louisville Closed 12 1 0.000 0.125 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
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Table 5 | Per management area summary statistics for encounter events that would have exceeded threshold weights had the encounter protocol in CMM03-2022 been in place at the time 
of the fishing event. Closed is the area outside management areas within an FMA that is closed to trawling. Summary statistics include trawl effort (per-cell number of tows), the number of 
tows with VME indicator taxa bycatch, the number of tows that would have exceeded VME indicator taxon-specific threshold weights (N), and the range of bycatch weights of tows that would 
have exceeded threshold weights (Range). Also shown are the total number of encounters per management area (Total N). 

    VME Indicator taxa  
FMA  
(Clark et al 2016) 

MA  
(CMM03-2022) 

No. tows No. tows with 
VME bycatch 

Porifera Scleractinia Antipatharia Gorgonian 
Alcyonacea 

Actiniaria Zoantharia Total N 

    N Range (kg) N Range (kg) N Range (kg) N Range (kg) N Range (kg) N Range (kg)  

West Norfolk Wanganella 676 368 13 25 - 200 3 100-1,000 0 - 0 - 0 - 0 - 16 

West Norfolk Closed 4 3 1 1,091.2 0 - 1 5.5 0 - 0 - 0 - 1 

Nth Lord Howe N. Lord Howe - East 244 3 0 - 0 - 0 - 0 - 0 - 0 - 0 

Nth Lord Howe N. Lord Howe - South 1072 116 0 - 0 - 0 - 0 - 0 - 0 - 0 

Nth Lord Howe N. Lord Howe - West 334 33 0 - 0 - 1 5.8 0 - 0 - 0 - 1 

Nth Lord Howe Closed 360 98 0 - 0 - 0 - 0 - 0 - 0 - 0 

South Lord Howe S. Lord Howe - East 207 130 4 25 -50 3 60-220.2 7 5 – 10.4 0 - 0 - 0 - 10* 

South Lord Howe S. Lord Howe - West 1347 401 0 - 0 - 0 - 0 - 0 - 0 - 0 

South Lord Howe S. Lord Howe - South 0 - - - - - - - - - - - - - - 

South Lord Howe Closed 6 4 0 - 0 - 0 - 0 - 0 - 0 - 0 

NW Challenger Northwest Challenger 3333 1440 0 - 2 90-200 1 6.8 0 - 11 35 - 80 11 10-114 25 

NW Challenger Closed 39 8 0 - 0 - 0 - 0 - 0 - 0 - 0 

Westpac Bank Westpac Bank 470 80 0 - 0 - 1 6 0 - 0 - 0 - 1 

Westpac Bank Closed 8 3 0 - 0 - 0 - 0 - 0 - 0 - 0 

Nth Louisville 17 73 20 0 - 0 - 0 - 0 - 0 - 0 - 0 

Nth Louisville 18 56 25 0 - 0  0 - 0 - 0 - 0 - 0 

Nth Louisville 22 0 - - - - - - - - - - - - - - 

Nth Louisville 23 3 3 0 - 2 3,000-5,000 0 - 0 - 0 - 0 - 2 

Nth Louisville Closed 39 4 0 - 0  0 - 0 - 0 - 0 - 0 

Central Louisville 13 61 24 0 - 1 400 0 - 0 - 0 - 0 - 1 

Central Louisville 14 315 144 0 - 8 66.3-1,000 0 - 0 - 0 - 0 - 8 

Central Louisville 15 899 441 0 - 13 60-3,000 0 - 0 - 0 - 0 - 13 

Central Louisville Closed 14 4 0 - 0 - 0 - 0 - 0 - 0 - 0 

South Louisville 0 - - - - - - - - - - - - - - - 

South Louisville 3 95 6 0 - 0 - 0 - 0 - 0 - 0 - 0 

South Louisville 4 117 12 0 - 0 - 1 8.9 0 - 0 - 0 - 1 

South Louisville 5 16 5 0 - 0 - 0 - 0 - 0 - 0 - 0 

South Louisville 6 448 79 0 - 0 - 1 7.6 0 - 0 - 0 - 1 

South Louisville 7 12 3 0 - 0 - 0 - 0 - 0 - 0 - 0 

South Louisville 8 2 1 0 - 0 - 0 - 0 - 0 - 0 - 0 

South Louisville 9 88 8 0 - 0 - 0 - 0 - 0 - 0 - 0 

South Louisville 11 12 1 0 - 0 - 0 - 0 - 0 - 0 - 0 

South Louisville Closed 11 6 0 - 1 1,000 0 - 0 - 0 - 0 - 1 

* Note the sum of the number of times VME indicator taxon-specific threshold weights were exceeded doesn’t equal Total N because bycatch from bottom trawl tows sometimes contained more than 1 VME 
indicator taxa that would have exceeded their taxon-specific threshold weights had the encounter protocol been in place.
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Table 6 | Number of times biodiversity thresholds would have been triggered in each management 
area had the encounter protocol in CMM03-2022been in place at the time of the fishing event. 
Closed areas are those areas outside management areas within an FMA that are closed to trawling. 

FMA (Clark et al 2016) MA (CMM03-2022) No. times biodiversity thresholds triggered 

West Norfolk Wanganella 0 

West Norfolk Closed 1 

Nth Lord Howe N. Lord Howe - East 0 

Nth Lord Howe N. Lord Howe - South 0 

Nth Lord Howe N. Lord Howe - West 0 

Nth Lord Howe Closed 0 

South Lord Howe S. Lord Howe - East 11 

South Lord Howe S. Lord Howe - West 1 

South Lord Howe S. Lord Howe - South - 

South Lord Howe Closed 0 

NW Challenger Northwest Challenger 20 

NW Challenger Closed 0 

Westpac Bank Westpac Bank 0 

Westpac Bank Closed 0 

Nth Louisville 17 0 

Nth Louisville 18 0 

Nth Louisville 22 - 

Nth Louisville 23 0 

Nth Louisville Closed 0 

Central Louisville 13 0 

Central Louisville 14 0 

Central Louisville 15 0 

Central Louisville Closed 0 

South Louisville 1 0 

South Louisville 3 0 

South Louisville 4 0 

South Louisville 5 0 

South Louisville 6 0 

South Louisville 7 0 

South Louisville 8 0 

South Louisville 9 0 

South Louisville 11 - 

South Louisville Closed 0 
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West Norfolk FMA 
Eleven of the 13 VME indicator taxa included in CMM03-2022 were reported as benthic bycatch across 
the 680 bottom trawl tows by New Zealand vessels within the West Norfolk FMA between 2008 and 
2022 (Table 4). 

The West Norfolk FMA includes a single management area (Wanganella) open to bottom trawling 
(Figure 3, Figure A1. 1). Within the open area, 368 of 676 tows (54%) included bycatch of VME indicator 
taxa (from ten VME indicator taxa – Porifera, Scleractinia, Anthipatharia, Gorgonian Alcyonacea, 
Pennatulacea, Actiniaria, Zoantharia, Stylasteriade, Bryozoa and Crinoidea) (Table 4). Sixteen tows 
would have triggered taxon-specific threshold weights (Table 5, Figure 5). Thirteen tows would have 
exceeded the taxon-specific threshold weight for Porifera had the encounter protocol been in place, 
with per tow bycatch for these tows ranging between 25 and 200 kg (Table 5, Figure 5). An additional 
three tows would have exceeded the taxon-specific weight threshold for Scleractinia, with the per tow 
bycatch ranging between 100 and 1000 kg (Table 5). None of the 368 tows containing bycatch of VME 
indicator taxa would have triggered the biodiversity component of the encounter protocol had it been 
in place (Table 6). 

Within the area of the West Norfolk FMA that is now closed to fishing, 3 of 4 tows (75%) included 
bycatch of VME indicator taxa (from eight VME indicator taxa – Porifera, Scleractinia, Anthipatharia, 
Gorgonian Alcyonacea, Actiniaria, Hydrozoa, Stylasteridae and Crinoidea) (Table 4). One tow would 
have triggered both the biodiversity component of the encounter protocol and taxon-specific weight 
thresholds for Porifera and Antipatharia had the encounter protocol been in place, with a Porifera 
bycatch weight of 1,092.1 kg (Table 5, Table 6, Figure 5). 
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Figure 3 | Per cell number of tows by New Zealand trawl vessels from 2008 to 2021 in the West 
Norfolk FMA. Note some cells have been omitted from the figure to comply with FNZ regulations for 
the release of commercially sensitive data. 
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Figure 4 | Average Potential Bycatch (as defined in Table 3) of VME indicator taxa by New Zealand 
trawl vessels fishing between 2008 and 2021 within the West Norfolk FMA. Taxa codes correspond 
to those presented in Table 1. Note some cells have been omitted from the figure to comply with 
FNZ regulations for the release of commercially sensitive data.  
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No. times encounter thresholds exceeded 

 
Max potential bycatch weight (kg) of tows that would have exceeded encounter thresholds  

 
Cumulative potential bycatch weight (kg) of tows that would have exceeded encounter thresholds 

 
Figure 5 | The number of times threshold weights (as defined in Annex 6 of CMM03-2022) for 
Porifera (PFR) and Scleractinia (CSS) would have been exceeded by New Zealand trawl vessels fishing 
in the West Norfolk FMA between 2008 and 2022, had the encounter protocol in CMM03-2022 been 
in place. Also shown are the max potential bycatch weight and cumulative potential bycatch weight 
associated with tows that would have exceeded threshold weights. Note some cells have been 
omitted from the figure to comply with FNZ regulations for the release of commercially sensitive 
data.  
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North Lord Howe Rise FMA 
Eleven of the 13 VME indicator taxa included in CMM03-2022 were reported as benthic bycatch across 
the 2010 bottom trawl tows by New Zealand vessels within the North Lord Howe Rise FMA between 
2008 and 2022 (Table 4).The North Lord Howe FMA includes three management areas open to bottom 
trawling (Figure 6, Figure A1. 2).  

Within the N. Lord Howe – East management area, 3 of the 244 tows (1.2%) included bycatch of VME 
Indicator taxa (from three VME indicator taxa – Porifera, Anthipatharia and Gorgonian Alcyonacea) 
(Table 4). None of the tows would have triggered either taxon-specific threshold weights or the 
biodiversity component of the encounter protocol had it been in place (Table 5, Table 6).  

Within the N. Lord Howe – South management area, 116 of 1072 tows (11%) included bycatch of VME 
Indicator taxa (from eight VME indicator taxa – Porifera, Scleractinia, Anthipatharia, Gorgonian 
Alcyonacea, Pennatulacea, Actiniaria Zonatharia and Crinoidea) (Table 4). None of the tows would 
have triggered either the taxon-specific threshold weights or the biodiversity components of the 
encounter protocol had it been in place (Table 5, Table 6).  

Within the N. Lord Howe – West management area, 33 of 334 tows (10%) included bycatch of VME 
indicator taxa (from ten VME indicator taxa – Porifera, Scleractinia, Anthipatharia, Alcyonacea, 
Gorgonian Alcyonacea, Pennatulacea, Actiniaria, Bryozoa and Crinoidea) (Table 4). One tow would 
have triggered the taxon-specific threshold weight for Antipatharia had the encounter protocol been 
in place, with a bycatch weight of 5.8 kg (Table 5, Figure 8). None of the tows would have triggered 
the biodiversity component of the encounter protocol, had it been in place (Table 6).  

Within the area of the North Lord Howe Rise FMA that is now closed to fishing, 98 of 360 tows (27%) 
included bycatch of VME indicator taxa (from eight VME indicator taxa – Porifera, Scleractinia, 
Anthipatharia, Gorgonian Alcyonacea, Pennatulacea, Actiniaria, Brisingida and Crinoidea) (Table 4). 
No tows would have triggered either taxon-specific threshold weights or the biodiversity component 
of the encounter protocol had it been in place (Table 5, Table 6). 
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Figure 6 | Per cell number of tows by New Zealand trawl vessels from 2008 to 2021 in the North Lord 
Howe FMA. Note some cells have been omitted from the figure to comply with FNZ regulations for 
the release of commercially sensitive data. 
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Figure 7 | Average Potential Bycatch (as defined in Table 3) of VME indicator taxa by New Zealand 
trawl vessels fishing between 2008 and 2021 within the North Lord Howe FMA. Taxa codes 
correspond to those presented in Table 1. Note some cells have been omitted from the figure to 
comply with FNZ regulations for the release of commercially sensitive data. 
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Figure 8 | The location of the single bottom trawl tow by a New Zealand vessel in the North Lord 
Howe FMA that would have triggered the taxon-specific threshold weight for Antipatharia (AQZ) 
between 2008 and 2022, had the encounter protocol in CMM03-2022 been in place. Legend shows 
bycatch weight (kg).   
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South Lord Howe Rise FMA 
Eleven of the 13 VME indicator taxa included in CMM03-2022 were reported as benthic bycatch across 
the 1650 bottom trawl tows by New Zealand bottom trawl vessels within the South Lord Howe Rise 
FMA between 2008 and 2022 (Table 4).  

The South Lord Rise FMA includes three management areas open to bottom trawling (Figure 9, Figure 
A1. 3); however, the S. Lorde Howe – South management area was not fished by New Zealand bottom 
trawl vessels during the 2008-2022 period (Table 4). 

Within the S. Lord Howe – East management area, 130 of 207 tows (63%) included bycatch of VME 
indicator taxa (from the VME indicator taxa Porifera, Scleractinia, Anthipatharia, Gorgonian 
Alcyonacea, Pennatulacea, Actiniaria Zonatharia, Stylasteridae, Brisingida and Crinoidea) (Table 4). 
Ten tows would have triggered taxon-specific threshold weights had the encounter protocol been in 
place, with four of these tows exceeding taxon-specific threshold weights for multiple VME indicator 
taxa (Table 5, Figure 11). Eleven of the tows would also have exceeded the biodiversity component of 
the encounter protocol had it been in place (Table 6, Figure 12).  

Within the S. Lord Howe – West management area, 401 of 1347 tows (30%) included bycatch of VME 
indicator taxa (from the VME indicator taxa Porifera, Scleractinia, Anthipatharia, Gorgonian 
Alcyonacea, Pennatulacea, Actiniaria Zonatharia, Stylasteridae, Hydrozoa and Brisingida) (Table 4). 
None of the tows would have triggered taxon-specific threshold weights had the encounter protocol 
been in place(Table 5); however, one tow would have triggered the biodiversity component of the 
encounter protocol (Table 6, Figure 12). 

Within the area of the South Lord Howe Rise FMA that is now closed to fishing, 4 of 6 tows (67%) 
contained bycatch of VME indicator taxa (from the VME indicator taxa Scleractinia, Anthipatharia and 
Gorgonian Alcyonacea) (Table 4). None of the tows would have triggered either the taxon-specific 
threshold weights or the biodiversity component of the encounter protocol had it been in place (Table 
5, Table 6). 
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Figure 9 | Per cell number of tows by New Zealand trawl vessels from 2008 to 2021 in the South Lord 
Howe FMA. Note some cells have been omitted from the figure to comply with FNZ regulations for 
the release of commercially sensitive data. 
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Figure 10 | Average Potential Bycatch (as defined in Table 3) of VME indicator taxa by New Zealand 
trawl vessels fishing between 2008 and 2021 within the South Lord Howe FMA from 2008 to 2021. 
Taxa codes correspond to those presented in Table 1. Note some cells have been omitted from the 
figure to comply with FNZ regulations for the release of commercially sensitive data.  
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No. times encounter thresholds exceeded 

 

Max potential bycatch weight (kg) of tows that would have exceeded encounter thresholds 

 

Cumulative potential bycatch weight (kg) of tows that would have exceeded encounter thresholds 

 
Figure 11 | The number of times threshold weights (as defined in Annex 6 of CMM03-2022) for 
Porifera (PFR), Scleractinia (CSS) and Antipatharia (AQZ) would have been exceeded by New Zealand 
bottom trawl vessels fishing in the South Lord Howe FMA between 2008 and 2022, had the 
encounter protocol on CMM03-2022 been in place. Also shown are the max potential bycatch 
weight and cumulative potential bycatch weight associated with tows that would have exceeded 
threshold weights. 
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Figure 12 | The number of times bottom trawl events by New Zealand vessels fishing within the 
South Lord Howe FMA between 2008 and 2022 would have exceeded biodiversity thresholds had 
the encounter protocol in CMM03-2022 been in place.  
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Northwest Challenger FMA 
All 13 VME indicator taxa included in CMM03-2022 were reported as benthic bycatch across the 3372 
bottom trawl tows by New Zealand vessels fishing within the Northwest Challenger FMA between 
2008 and 2022 (Table 6).  

The Northwest Challenger FMA includes a single management area open to bottom trawling (Figure 
13, Figure A1. 4). Within the open area, 1440 of the 3333 tows (43%) included bycatch of VME 
Indicator taxa (from all 13 VME indicator taxa) (Table 4). Twenty-five tows would have triggered taxon-
specific threshold weights had the encounter protocol been in place (Table 5). Two tows would have 
exceeded the taxon-specific threshold weight for Scleractinia, with bycatch weights of 90 and 200 kg 
(Table 5, Figure 15). One tow would have exceeded the taxon-specific threshold weight for 
Antipatharia, with a bycatch weight of 6.8 kg (Table 5, Figure 15). Eleven tows would have exceeded 
the taxon-specific threshold weight for Actiniaria, with bycatch weights ranging between 35 and 80 kg 
(Table 5, Figure 16), two of these tows would also have triggered the biodiversity component of the 
encounter protocol. Eleven tows would have exceeded the threshold weight for Zoantharia, with 
bycatch weights ranging between 10 and 114 kg (Table 5, Figure 16). Eighteen other tows would have 
triggered the biodiversity component of the encounter protocol had it been in place (Table 6, Figure 
17). 

Within the area of the Northwest Challenger FMA that is now closed to fishing, 8 of 39 tows (20%) 
included bycatch of VME indicator taxa (from four VME indicator taxa – Porifera, Scleractinia, 
Gorgonian Alcyonacea and Actiniaria) (Table 4). No tows would have triggered either taxon-specific 
threshold weights or the biodiversity component of the encounter protocol had it been in place (Table 
5, Table 6). 
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Figure 13 | Per cell number of bottom trawl tows by New Zealand vessels Northwest Challenger FMA 
between 2008 and 2021. Note some cells have been omitted from the figure to comply with FNZ 
regulations for the release of commercially sensitive data. 
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Figure 14 | Average Potential Bycatch (as defined in Table 3) of VME indicator taxa by New Zealand 
trawl vessels fishing between 2008 and 2021 within the Northwest Challenger between 2008 and 
2021. Taxa codes correspond to those presented in Table 1. Note some cells have been omitted from 
the figure to comply with FNZ regulations for the release of commercially sensitive data. 
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No. times encounter thresholds exceeded 

 

Bycatch weight (kg) of tows that would have exceeded encounter thresholds 

 

Figure 15 | The number of times threshold weights (as defined in Annex 6 of CMM03-2022) for 
Scleractinia (CSS) and Antipatharia (AQZ) would have been exceeded by New Zealand bottom trawl 
vessels fishing in the Northwest Challenger FMA between 2008 and 2022, had the encounter 
protocol in CMM03-2022 been in place. Also shown are the is the bycatch weight of VME taxa that 
would have triggered the encounter protocol. 
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No. times encounter thresholds exceeded 

 

Max potential bycatch weight (kg) of tows that would have exceeded encounter thresholds 

 

Cumulative potential bycatch weight (kg) of tows that would have exceeded encounter thresholds 

 
Figure 16 | The number of times threshold weights (as defined in Annex 6 of CMM03-2022) for 
Actiniaria (ATX) and Zoantharia (ZOT) would have been exceeded by New Zealand bottom trawl 
vessels fishing in the Northwest Challenger FMA between 2008 and 2022, had the encounter 
protocol in CMM03-2022 been in place. Also shown are the max potential bycatch weight and 
cumulative potential bycatch weight associated with tows that would have exceeded threshold 
weights. Note some cells have been omitted from the figure to comply with FNZ regulations for the 
release of commercially sensitive data. 
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Figure 17 | The number of times bottom trawl tows by New Zealand vessels fishing within the 
Northwest Challenger FMA between 2008 and 2022 would have exceeded the biodiversity 
component of the encounter protocol in CMM03-2022, had it been in place at the time. Note some 
cells have been omitted from the figure to comply with FNZ regulations for the release of 
commercially sensitive data.  
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Westpac Bank FMA 
Seven of the 13 VME indicator taxa included in CMM03-2022 were reported as benthic bycatch across 
the 478 fishing events by New Zealand bottom trawl vessels within the Westpac Bank FMA between 
2008 and 2022 (Table 4).  

The Westpac Bank FMA includes a single management area open to bottom trawling (Figure 18, Figure 
A1. 5). Within the open area, 80 of the 470 tows (17%) included bycatch of VME Indicator taxa (from 
seven VME indicator taxa – Porifera, Scleractinia, Anthipatharia, Gorgonian Alcyonacea, Pennatulacea, 
Actiniaria and Zoantharia) (Table 4). One tow would have triggered the taxon-specific threshold weight 
for Antipatharia had the encounter protocol been in place, with a bycatch weight of 6 kg (Table 5, 
Figure 20). No tows would have triggered the biodiversity component of the encounter protocol had 
it been in place (Table 6). 

Within the area of the Westpac Bank FMA that is now closed to fishing, 3 of 8 tows (38%) included 
bycatch of VME indicator taxa (from four VME indicator taxa – Porifera, Gorgonian Alcyonacea, 
Actiniaria and Zoantharia) (Table 4). None of the tows would have triggered either taxon-specific 
threshold weights or the biodiversity component of the encounter protocol had it been in place (Table 
5, Table 6). 
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Figure 18 | Per cell number of tows by New Zealand bottom trawl vessels within the Westpac Bank 
FMA between 2008 and 2021. Note some cells have been omitted from the figure to comply with 
FNZ regulations for the release of commercially sensitive data. 
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Figure 19 | Average Potential Bycatch (as defined in Table 3) of VME indicator taxa by New Zealand 
trawl vessels fishing between 2008 and 2021 within the Westpac Bank FMA between 2008 to 2021. 
Taxa codes correspond to those presented in Table 1. Note some cells have been omitted from the 
figure to comply with FNZ regulations for the release of commercially sensitive data.  
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Figure 20 | The location of the single bottom trawl tow by a New Zealand vessel in the Westpac Bank 
FMA that would have triggered the taxon-specific threshold weight for Antipatharia (AQZ) between 
2008 and 2022, had the encounter protocol in CMM03-2022 been in place. Legend shows bycatch 
weight (kg).   
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North Louisville Ridge FMA 
Six of the 13 VME indicator taxa included in CMM03-2022 were reported as benthic bycatch across 
the 171 bottom trawl tows by New Zealand vessels within the North Louisville Ridge FMA between 
2008 and 2022 (Table 4).  

The North Louisville Ridge FMA includes four management areas open to bottom trawling (Figure A1. 
6); however Management Area 22 was not fished by New Zealand bottom trawl vessels during the 
2008-2022 period (Table 4). 

Within Management Area 17, 20 of 73 tows (27%) included bycatch of VME indicator taxa (from the 
VME indicator taxa Porifera, Scleractinia, Antipatharia and Gorgonian Alcyonacea) (Table 4). No tows 
would have triggered taxon-specific threshold weights or the biodiversity component of the encounter 
protocol had it been in place (Table 5, Table 6). 

Within Management Area 18, 25 of 56 tows (38%) included bycatch of VME indicator taxa (from the 
VME indicator taxa Scleractinia, Antipatharia, Gorgonian Alcyonacea and Hydrozoa) (Table 4). None 
of the tows would have triggered VME indicator taxon-specific threshold weights or the biodiversity 
component of the encounter protocol had it been in place (Table 5, Table 6). 

Within Management Area 23, all 3 tows included bycatch of VME indicator taxa (from the VME 
indicator taxa Scleractinia and Brisingida) (Table 4). Two tows would have triggered the taxon-specific 
threshold weight for Scleractinia had the encounter protocol been in place3, with the weight by 
bycatch of Scleractinia in these tows being 3,000 kg and 6,000 kg (Table 5). No tows would have 
triggered the biodiversity component of the encounter protocol (Table 6).  

Within the area of the North Louisville Ridge FMA that is now closed to fishing, 4 of 39 tows (10%) 
contained bycatch of VME indicator taxa (from the VME indicator taxa Porifera, Scleractinia, 
Antipatharia and Gorgonian Alcyonacea) (Table 4). None of the tows would have triggered either the 
taxon-specific threshold weights or the biodiversity component of the encounter protocol had it been 
in place (Table 5, Table 6). 

3 Because there were fewer than two unique vessels fishing within the 3nm cells within which these tows 
occurred the location map for these tows has been omitted to comply with New Zealand regulations around 
commercially sensitive data release. 
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Figure 21 | Per cell number of bottom trawl tows by New Zealand vessels within the North Louisville 
Ridge FMA between 2008 and 2022. Note some cells have been omitted from the figure to comply 
with FNZ regulations for the release of commercially sensitive data. 
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Figure 22 | Average Potential Bycatch (as defined in Table 3) of VME indicator taxa by New Zealand 
trawl vessels fishing between 2008 and 2021 within the North Louisville Ridge FMA between 2008 
and 2021. Taxa codes correspond to those presented in Table 1. Note some cells have been omitted 
from the figure to comply with FNZ regulations for the release of commercially sensitive data.  
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Central Louisville Ridge FMA 
Nine of the 13 VME indicator taxa included in CMM03-2022 were reported as benthic bycatch across 
the 1289 bottom trawl tows by New Zealand vessels within the Central Louisville Ridge FMA between 
2008 and 2022 (Table 4).  

The Central Louisville Ridge FMA includes three management areas open to bottom trawling (Figure 
23, Figure A1. 7). 

Within Management Area 13, 24 of 61 tows (39%) included bycatch of VME indicator taxa (from the 
VME indicator taxa Scleractinia, Gorgonian Alcyonacea and Zoantharia) (Table 4). One tow would have 
triggered the taxon-specific threshold weight for Scleractinia had the encounter protocol been in 
place, with a bycatch weight of 400 kg (Table 5). None of the tows would have triggered the 
biodiversity component of the encounter protocol had it been in place (Table 6). 

Within Management Area 14, 144 of 315 tows (46%) included bycatch of VME indicator taxa (from 
the VME indicator taxa Porifera, Scleractinia, Antipatharia, Gorgonian Alcyonacea, Zoantharia, 
Hydrozoa and Stylasteridae) (Table 4). Eight tows would have triggered the taxon-specific threshold 
weight for Scleractinia had the encounter protocol been in place at the time, with bycatch weights 
ranging from 66.3 to 1000 kg (Table 5). None of the 144 tows containing VME indicator taxa would 
have triggered the biodiversity component of the encounter protocol had it been in place (Table 6). 

Within Management Area 15, 441 of 899 tows (50%) included bycatch of VME indicator taxa (from 
the VME indicator taxa Porifera, Scleractinia, Antipatharia, Gorgonian Alcyonacea, Actiniaria 
Zoantharia, Hydrozoa, Stylasteridae and Brisingida) (Table 4, Table 6). Thirteen tows would have 
triggered the taxon-specific threshold weight for Scleractinia had the encounter protocol been in place 
at the time, with bycatch weights ranging from 60 kg to 3000 kg (Table 5). None of the tows containing 
would have triggered the biodiversity component of the encounter protocol had it been in place (Table 
6). 

Within the area of the Central Louisville Ridge FMA that is now closed to fishing, 4 of 14 tows (29%) 
contained VME indicator taxa (from the VME indicator taxa Porifera, Scleractinia, Antipatharia and 
Gorgonian Alcyonacea) (Table 4). None of the tows would have triggered either the taxon-specific 
threshold weights or the biodiversity component of the encounter protocol had it been in place (Table 
5, Table 6). 
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Figure 23 | Per cell number of tows by New Zealand trawl vessels in the Central Louisville Ridge FMA 
between 2008 and 2021. Note some cells have been omitted from the figure to comply with FNZ 
regulations for the release of commercially sensitive data. 
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Figure 24 | Average Potential Bycatch (as defined in Table 3) of VME indicator taxa by New Zealand 
trawl vessels fishing between 2008 and 2021 within the central Louisville FMA between 2008 and 
2021. Taxa codes correspond to those presented in Table 1. Note some cells have been omitted from 
the figure to comply with FNZ regulations for the release of commercially sensitive data.  
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No. times encounter thresholds exceeded 

 
Max potential bycatch weight (kg) of tows that would have exceeded encounter thresholds 

 
Cumulative potential bycatch weight (kg) of tows that would have exceeded encounter thresholds 

 
Figure 25 | The number of times threshold weights (as defined in Annex 6 of CMM03-2022) for 
Scleractinia (CSS) would have been exceeded by New Zealand bottom trawl vessels in the Central 
Louisville FMA between 2008 and 2022, had the encounter protocol in CMM03-2022 been in place.  
Also shown are the max potential bycatch weight and cumulative potential bycatch weight 
associated with tows that would have exceeded threshold weights.  
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South Louisville Ridge FMA 
Eight of the 13 VME indicator taxa included in CMM03-2022 were reported as benthic bycatch across 
the 1289 bottom trawl fishing events by New Zealand vessels within the South Louisville Ridge FMA 
between 2008 and 2022 (Table 4).  

The South Louisville Ridge FMA includes nine management areas open to bottom trawling (Figure A1. 
8); however, Management Area 1 was not fished by New Zealand bottom trawl vessels during the 
2008-2022 period (Table 4). 

Within Management Area 3, 6 of 96 tows (6%) contained bycatch of VME indicator taxa (from the 
VME indicator taxa Scleractinia, Gorgonian Alcyonacea, Pennatulacea and Hydrozoa) (Table 4). No 
tows would have triggered either the VME indicator taxon-specific threshold weights or the 
biodiversity component of the encounter protocol had it been in place (Table 5). 

Within Management Area 4, 12 of 117 tows (10%) included VME indicator taxa bycatch (from the VME 
indicator taxa Scleractinia, Antipatharia, Gorgonian Alcyonacea, Pennatulacea, Actiniaria, and 
Brisingida) (Table 4). One tow would have triggered the taxon-specific threshold weight for 
Antipatharia had the encounter protocol been in place at the time, with a bycatch weight of 8.9 kg 
(Table 4, Figure 35). No tows would have triggered the biodiversity component of the encounter 
protocol had it been in place (Table 5, Table 6). 

Within Management Area 5, 5 of 16 tows (31%) contained VME indicator taxa (from the VME indicator 
taxa Scleractinia, Pennatulacea and Brisingida) (Table 4). No tows would have triggered either the 
taxon-specific threshold weights or the biodiversity component of the encounter protocol had it been 
in place (Table 5, Table 6). 

Within Management Area 6, 79 of 448 tows (18%) included VME indicator taxa bycatch (from the VME 
indicator taxa Scleractinia, Antipatharia, Alcyonacea, Gorgonian Alcyonacea, Pennatulacea, Actiniaria, 
and Brisingida) (Table 4). One tow would have triggered the taxon-specific threshold weight for 
Antipatharia had the encounter protocol been in place, with a bycatch weight of 7.6 kg (Table 5, Figure 
35). No tows would have triggered the biodiversity component of the encounter protocol had it been 
in place (Table 6). 

Within Management Area 7, 3 of 12 tows (25%) contained bycatch of VME indicator taxa (from the 
VME indicator taxa, Antipatharia, Gorgonian Alcyonacea and Brisingida) (Table 4). No tows would have 
triggered either taxon-specific threshold weights or the biodiversity component of the encounter 
protocol had it been in place (Table 5, Table 6). 

Within Management Area 8, 1 of 2 tows (50%) contained bycatch of VME indicator taxa (from the 
VME indicator taxa Scleractinia and Gorgonian Alcyonacea) (Table 4). No tows would have triggered 
either taxon-specific threshold weights or the biodiversity component of the encounter protocol had 
it been in place (Table 5, Table 6). 

Within Management Area 9, 8 of 88 tows (9%) contained bycatch of VME indicator taxa (from the 
VME indicator taxa Scleractinia, Antipatharia and Brisingida) (Table 4). No tows would have triggered 
either taxon-specific threshold weights or the biodiversity component of the encounter protocol had 
it been in place (Table 5, Table 6). 
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Within Management Area 11, 1 of 12 tows (8%) contained bycatch of VME indicator taxa (from the 
VME indicator taxa Scleractinia) (Table 4). No tows would have triggered either the taxon-specific 
threshold weights or the biodiversity component of the encounter protocol had it been in place (Table 
5, Table 6). 

Within the area of the South Louisville Ridge FMA that is now closed to fishing, 6 of 11 tows (55%) 
included bycatch of VME indicator taxa (from the VME indicator taxa Porifera, Scleractinia and 
Brisingida) (Table 4). One tow would have triggered the taxon-specific threshold weight for 
Scleractinia had the encounter protocol been in place at the time, with a bycatch weight of 1000 kg 
(Table 5)4. No tows would have triggered the biodiversity component of the encounter protocol had 
it been in place (Table 6). 

  

4 Because there were fewer than two unique vessels fishing within the 3nm cells within which this tow 
occurred the location map for this tow has been omitted to comply with New Zealand regulations around 
commercially sensitive data release. 
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Figure 26 | Per cell number of tows by New Zealand trawl vessels in the South Louisville Ridge FMA 
between 2008 and 2021. Note some cells have been omitted from the figure to comply with FNZ 
regulations for the release of commercially sensitive data.  
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Figure 27 | Average Potential Bycatch (as defined in Table 3) of Scleractinia by New Zealand trawl 
vessels fishing between 2008 and 2021 within the South Louisville Ridge FMA. Note some cells have 
been omitted from the figure to comply with FNZ regulations for the release of commercially 
sensitive data. 
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Figure 28 | Average Potential Bycatch (as defined in Table 3) of Antipatharia by New Zealand trawl 
vessels fishing between 2008 and 2021 within the South Louisville Ridge FMA. Note some cells have 
been omitted from the figure to comply with FNZ regulations for the release of commercially 
sensitive data. 
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Figure 29 | Average Potential Bycatch (as defined in Table 3) of Alcyonacea by New Zealand trawl 
vessels fishing between 2008 and 2021 within the South Louisville Ridge FMA. Note some cells have 
been omitted from the figure to comply with FNZ regulations for the release of commercially 
sensitive data. 
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Figure 30 | Average Potential Bycatch (as defined in Table 3) of Gorgonian Alcyonacea by New 
Zealand trawl vessels fishing between 2008 and 2021 within the South Louisville Ridge FMA. Note 
some cells have been omitted from the figure to comply with FNZ regulations for the release of 
commercially sensitive data. 
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Figure 31 | Average Potential Bycatch (as defined in Table 3) of Pennatulacea by New Zealand trawl 
vessels fishing between 2008 and 2021 within the South Louisville Ridge FMA. Note some cells have 
been omitted from the figure to comply with FNZ regulations for the release of commercially 
sensitive data. 
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Figure 32 | Average Potential Bycatch (as defined in Table 3) of Actiniaria by New Zealand trawl 
vessels fishing between 2008 and 2021 within the South Louisville Ridge FMA. Note some cells have 
been omitted from the figure to comply with FNZ regulations for the release of commercially 
sensitive data. 
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Figure 33 | Average Potential Bycatch (as defined in Table 3) of Hydrozoa by New Zealand trawl 
vessels fishing between 2008 and 2021 within the South Louisville Ridge FMA. Note some cells have 
been omitted from the figure to comply with FNZ regulations for the release of commercially 
sensitive data. 
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Figure 34 | Average Potential Bycatch (as defined in Table 3) of Bryozoa by New Zealand trawl 
vessels fishing between 2008 and 2021 within the South Louisville Ridge FMA. Note some cells have 
been omitted from the figure to comply with FNZ regulations for the release of commercially 
sensitive data 
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Figure 35 | The location of the two bottom trawl tows by New Zealand vessels in the South Louisville 
Ridge FMA that would have triggered the taxon-specific threshold weight for Antipatharia (AQZ) 
between 2008 and 2022, had the encounter protocol in CMM03-2022 been in place. Legend shows 
bycatch weight (kg). 

 

4. Discussion 
Here we present an approach to mapping the broad-scale spatial distribution of historic benthic 
bycatch of VME indicator taxa, which can be used to guide finer-scale spatio-temporal assessments of 
VME indicator bycatch to determine the ongoing effectiveness of the spatial management measures. 
Importantly, the maps we have developed only show fishing events within 3 nm cells within which 
more than two unique vessels fished to comply with New Zealand regulations around commercially 
sensitive data release. Consequently, the maps should be read in conjunction with the results tables 
presented in this report which, because they report at a broader spatial scale (that of Management 
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Areas defined in CMM03-2022), are not subject to the same data regulations and report bycatch from 
all New Zealand bottom trawl vessels operating within the evaluated area between 2008 and 2022. 

Our mapping approach identifies Management Areas where there has historically been a high 
frequency of interactions with VME Indicator taxa (e.g., the South Lorde Howe – East; Northwest 
Challenger; and Central Louisville 15 Management Areas) or exceptionally large bycatch events (e.g., 
of Scleractinia in the West Norfolk; North Louisville Ridge 23; Central Louisville Ridge 13, 14 and 15). 
Conversely, our mapping also identifies Management Areas where bycatch of VME indicator taxa has 
been relatively infrequent (e.g., North Lord Howe – North; North Lord Howe – South; Westpac Bank; 
North Louisville Ridge 17 and 18; South Louisville Ridge 3, 5, 7, 8, 9 and 11). 

Importantly, the spatial patterns described by our mapping approach is biased by the spatial 
distribution of fishing events, which typically occur within well-defined fishing areas. Consequently, 
the maps presented here should not be interpreted as describing the overall spatial distribution of 
VME indicator taxa within a Management Area or the wider FMA.   

While the methodology we have used to map the spatial distribution of historic bycatch takes an 
inclusive approach in identifying cells within which VME indicator taxa have been retained as bycatch 
by New Zealand trawl vessels (that is, the total catch from a given tow is assigned to all cells that the 
tow crosses), it does result in double counting and overestimation of bycatch where a tow crossed 
multiple cells (e.g., if all bycatch came from one of the cells, it could not have come from the other 
cells), with overestimation greater for longer tows. Consequently, some of the map outputs represent 
the maximum potential catch that could have come from a particular cell. While this mapping 
approach is useful in identifying cells within which historic bycatch data may suggest the presence of 
a potential VME, careful interpretation, based on finer scale investigation of spatio-temporal patterns 
of VME indicator bycatch is required. This should at a minimum consider the tow-by-tow distribution 
of bycatch (e.g., where a tow has interacted with a potential VME, do bycatch patterns from other 
tows within the same area provide insight into where along the tow path a potential VME may have 
been encountered?) and temporal patterns of bycatch (e.g., where a tow has interacted with a 
potential VME, how long ago was the potential encounter and have subsequent tows within the same 
area also reported VME indicator bycatch?). 

At COMM10 Australia and New Zealand presented COMM10-Inf03, which updated the Commission 
on the development of spatial management scenarios for bottom trawling that encompass protection 
levels of 70%, 80%, 90% and 95% of the predicted suitable habitat for VME indicator taxa. These 
scenarios iteratively refine the management area boundaries included in CMM03-2022 to meet each 
of the protection targets specified by the Commission. In some cases, this results in a reduction in the 
size of management areas, and in others their closure. For example, in the Central Louisville FMA both 
management areas within which single bottom trawl tows have recorded more than 1000 kg of 
bycatch of Scleractinia (management areas 14 and 15) would be closed under the 70% scenario if it 
were to be implemented. Alternatively, management area 23 in the North Louisville FMA, where two 
bottom trawl tows have landed 3000 kg and 5000 kg of Scleractinia bycatch, respectively, would 
remain open under all the spatial scenarios proposed (noting that previously fished areas may no 
longer represent VME). The spatial patterns of historic bycatch identified here could usefully be used 
to inform updates to the spatial management scenarios presented in COMM10-Inf03 should 
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Commission want to further explore the potential for significant adverse impacts on VMEs in areas 
where there have historically been large bycatch events.  

If the SC endorses the approach to mapping historic bycatch of VME indicator taxa, we propose the 
next step is to use the maps produced here to identify cells within which fine-scale spatio-temporal 
investigations of historic bycatch should be undertaken. 

5. Recommendations 
It is recommended that the Scientific Committee: 

• Notes that progress has been made in mapping the spatial distribution of historic bycatch of 
VME indicator taxa 

• Notes that data included within the mapping is limited to that from New Zealand vessels 
operating within the evaluated area between 2008 and 2022 and is not representative of 
bycatch of VME indicator taxa in areas not fished by the New Zealand trawl fleet, particularly 
the South Tasman Rise 

• Notes that the maps overestimate the spatial distribution of bycatch and represent the 
maximum potential catch that could have come from a particular cell   

• Agrees that the mapping approach is useful for identifying the general areas within FMAs 
where fine-scale spatio-temporal investigations of historic bycatch should be undertaken, but 
that the per-cell statistics should be treated with caution as they present information at a 
smaller scale than is available in some of the data  

• Recommends that for areas within FMAs with a high number of encounter events, or with 
high bycatch, that fine-scale spatio-temporal investigations of historic bycatch are 
undertaken. 
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Annex 1 – Fishing Management Areas under CMM03-2022 

 

Figure A1. 1 | West Norfolk FMA (pink box) and the Wanganella management area open to fishing (yellow 
box). 

 

Figure A1. 2 | North Lord Howe Rise FMA (pink box) and management areas open to fishing (yellow boxes). 

SC10-DW03

58

https://www.sprfmo.int/assets/Fisheries/Conservation-and-Management-Measures/2022-CMMs/CMM-03-2022-Bottom-Fishing-7Mar22.pdf


 

Figure A1. 3 | Central Lord Howe Rise FMA (pink box) and management areas open to fishing (yellow boxes). 

 

Figure A1. 4 | Northwest Challenger FMA (pink box) and management area open to fishing (yellow box). 
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Figure A1. 5 | Westpac Bank FMA (pink box) and management areas open to fishing (yellow boxes). 

 

Figure A1. 6 | North Louisville Ridge FMA (pink box) and management areas open to fishing (yellow boxes). 
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Figure A1. 7 | Central Louisville Ridge FMA (pink box) and management areas open to fishing (yellow boxes). 

 

Figure A1. 8 | South Louisville Ridge FMA (pink box) and management areas open to fishing (yellow boxes). 
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Annex 2 - Zero Weight Adjustments 
Table A2.1 | Number of trawl events, bycatch range (kg), trawl events with zero weights recorded, and the 
zero-weight adjustment used in the analysis. 

VME indicator taxon No. trawl 
events Bycatch range (kg) N (%) trawl events with 

zero weight records Adjusted weight (kg) 

PFR - Porifera 923 0.02 - 1091.2 18 (1.9%) 0.02 

CSS - Scleractinia 1451 0.03 - 5000 17 (1.1%) 0.03 

AQZ - Antipatharia 787 0.001 – 10.4 57 (7.2%) 0.001 

AJZ - Alcyonacea 6 0.05 - 0.5 0 (-) - 

GGW - Gorgonacea 723 0.001 - 200 47 (6.5%) 0.001 

NTW - Pentulacea 105 0.1 - 3.6 7 (6.6%) 0.1 

ATX - Actiniaria 995 0.02 - 80 3 (0.3%) 0.02 

ZOT - Zoantharia 550 0.1 - 114 5 (0.9%) 0.1 

HQZ - Hydrozoa 14 0.02 - 1.3 2 (14.2%) 0.02 

AXT - Stylasteridae 34 0.02 - 8 2 (5.8%) 0.02 

BZN - Bryozoa 3 0.1 - 4 0 (-) - 

BHZ - Brisingida 36 0.02 - 5 7 (19.4%) 0.02 

CWD - Crinoidea 59 0.04 - 2 1 (1.6%) 0.04 
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Annex 3 – Frequency of tows intersecting multiple cells 
Table A3.1 | Frequency of tows per FMA intersecting 1 or more 3 nm cells, for all bottom trawl tows (N) and for tows with VME indicator bycatch (V). Note the 
number of cells beyond 16 doesn’t increase in 1 cell increments. 

 No. of cells 

FMA 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 19 23 

 N V N V N V N V N V N V N V N V N V N V N V N V N V N V N V N V N V N V 

Central Lord Howe 1070 361 404 140 60 22 5 2 4 1 7 7 1 1 7 4 2 0                   

Central Louisville 781 385 435 195 69 31 3 2 1 0                           

Nth Lord Howe 1584 174 404 70 14 6 5 0 1 0 1 0                    1 0    

Nth Louisville 121 36 34 14 16 2                               

NW Challenger 1352 371 717 204 226 107 117 72 116 77 157 99 131 87 87 59 78 61 71 58 78 68 106 83 76 57 34 27 16 12 7 4 1 0 2 2 

Sth Louisville 601 86 189 33 9 1 1 0                           1 1 

West Norfolk 546 288 120 73 11 9   1 0   1 0        1 1              

Westpac Bank 299 48 117 23 40 7 20 3 1 1   1 1                       

Outside FMAs   1 0             1 1     1 0             
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Annex 4 – Number of cells omitted from Figures due to release of commercially sensitive data regulations 
 

Table A4.1 | Number of 3 nm cells available for inclusion in Figures before (B) and after (A) applying release of commercially sensitive data regulations for each 
FMA (FMA_avail) and each VME Indicator Taxon within an FMA. 

  VME Indicator Taxa 

 FMA_avail Porifera Scleractinia Antipatharia Alcyonacea 
Gorgonian 
Alcyonacea 

Pennatulacea Actiniaria Zoantharia Hydrozoa Stylasteridae Bryozoa Brisingida Crinoidea 

FMA B A B A B A B A B A B A B A B A B A B A B A B A B A B A 

West Norfolk 49 16 29 16 34 16 22 15 0 0 29 14 3 3 7 5 4 4 6 4 10 6 1 1 0 0 7 5 

Nth Lord Howe 84 21 20 15 15 12 26 20 1 1 33 19 6 5 20 14 3 3 0 0 0 0 1 1 1 1 11 6 

Sth Lord Howe 89 28 33 21 47 23 45 22 0 0 41 23 6 6 30 19 17 9 3 3 5 4 0 0 5 4 2 2 

NW Challenger 524 231 355 202 218 152 190 154 10 10 139 108 183 134 
44

4 
22

7 
340 205 15 10 22 22 1 1 65 48 40 19 

Westpac Bank 30 5 12 1 3 3 7 4 0 0 10 4 2 2 15 2 7 2 0 0 0 0 0 0 0 0 0 0 

Nth Louisville 40 8 5 1 20 2 11 3 0 0 9 3 0 0 0 0 0 0 2 1 0 0 0 0 3 0 0 0 

Central Louisville 53 23 17 15 41 22 12 9 0 0 17 14 0 0 4 3 10 9 4 4 6 6 0 0 5 4 0 0 

Sth Louisville 69 11 1 0 18 8 9 7 2 2 14 9 29 5 2 2 0 0 2 2 0 0 0 0 10 6 0 0 
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