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EXECUTIVE SUMMARY 

We undertake a spatial analysis of trawl footprint and coral capture in three New Zealand 
orange roughy fisheries. Analysis is carried out against two habitat types: Underwater 
Topographic Features (UTF) and ‘flats’. Colour-coded trawl tows are mapped to illustrate tows 
that did not catch coral, tows that caught coral rubble and tows that captured less than or 
more than 50 kg of coral. Trawl tow data and observer- and vessel-reported coral capture data 
were sourced from Fisheries New Zealand (FNZ) for use in the analysis. The analyses were 
performed for orange-roughy- and oreo-targeted tows. 

The study period is the most recent three-year period for which data are available (01/10/17 to 
30/09/20). The three fisheries are Marine Stewardship Council (MSC)-certified ORH3B NWCR, 
ORH3B ESCR and ORH7A (including Westpac Bank), the three MSC Unit of Assessment 
(UoA) areas. 
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1.0 INTRODUCTION 

The Deepwater Group Ltd (DWG) asked GNS Science to undertake a spatial analysis of trawl 
footprint and coral interaction to assist with re-assessment of the three Marine Stewardship 
Council (MSC)-certified orange roughy fisheries against the MSC standard. Analyses were 
carried out for tows targeting orange roughy and oreo (ORH/OEO). The three fisheries are 
MSC-certified ORH3B North West Chatham Rise (ORH3B NWCR), ORH3B East and South 
Chatham Rise (ORH3B ESCR) and ORH7A, including Westpac Bank (ORH7A-WB), within the 
three MSC Unit of Assessment (UoA) areas. For the purposes of this study, only the portion 
of ORH3B ESCR east of 179°30’ W is considered. 

The study period is the most recent three years for which trawl data are available (01/10/17 to 
30/09/20), as 2017 marked the commencement of tow position reporting to a higher level of 
precision (i.e. longitude and latitude to four decimal places or less than 20 m) than previously 
(i.e. to the nearest arc or about 1.852 nm). 

Coral capture and fish catch data were obtained from Fisheries New Zealand (FNZ) by the 
DWG in the form of vessel-reported records and observer-reported records. 

This study is the continuation of previous studies, including Black (2018) and Clark et al. (2015). 
Where possible, similar methodology has been applied. 

Trawl data in this report are classified by FNZ as ‘Commercial and In-Confidence’. Some of 
the analyses involve data from less than three sources and the report may therefore not be 
distributed. 
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2.0 DATA 

2.1 Tow Data 

Trawl fishing data were provided by FNZ as RepLog 13629 (fishing years 1989/90 to 2018/19) 
and RepLog 13723 (fishing year 2019/20). Fishing years start on the 1st of October in one year 
and end on the 31st of September in the following year. RepLog 13723 does not include tows 
outside of the Exclusive Economic Zone (EEZ; i.e. on Westpac Bank). Trawls in Westpac Bank 
are sourced from RepLog 12816, provided by FNZ in 2020. 

The analyses are for the purpose of assessment of the three orange roughy fisheries. The 
agreed and accepted area of assessment for orange roughy fishing activity is within the depth 
range of 800–1600 m. 

Filtering of suspect tows has not been carried out for the tow data, with the following exceptions: 

1. A 770-km-long tow that crossed land has been removed. 

2. Positions are edited for obvious +/- 180° errors. 

The three RepLogs are combined as necessary and the ORH/OEO-targeted tows are plotted 
for the two species for each UoA during the period 2017/18 to 2019/20. 

Trawl data provides the position of the vessel rather than the net during trawling. For analysis 
of trawl tows on Underwater Topographic Features (UTFs), the position of the net is needed. 
Based on fishery information, it is assumed that the net is towed behind the vessel offset 
by 1.8 x bottom depth at the tow start position and is assumed to angle down to the seabed 
(Figure 2.1). On some trawls, bottom depth is a reported attribute. For tows with no reported 
bottom depth, depth at the trawl start position is sampled from the bathymetry grid (Mitchell 
et al. 2012). 

 
Figure 2.1 Estimation of net position in relation to reported vessel tow start position. 
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2.2 Coral Data 

Coral capture data are sourced from observer-reported and vessel-reported datasets. 

Tows in the observer- and vessel-reported data also exist in the main tow dataset and so 
require matching. Unfortunately, there is not always a unique identifier, and location data is 
captured differently in the different datasets. Where possible, they are matched using the 
unique ‘Event Key’, otherwise they are matched using a combination of tow start date, tow 
start time and vessel code, using the premise that a vessel can only be in one place at any 
one time. Approximate start and end locations are used as a check on the matching process. 
Tow start times are converted as necessary, as observer data are recorded in NZST all year 
whereas vessel and tow data are recorded as NZDT during daylight savings. 

Where the trawl start and end locations have been reported differently in the tow data compared 
with the coral capture data, the location reported in the tow dataset is assumed to be superior 
unless there is a reason to think otherwise (e.g. tow crosses a closed area or is an unreasonably 
long tow). 

2.3 Underwater Topographic Features Data 

Analysis is carried out against two habitat types: UTFs and ‘flats’. UTFs include hills (elevation 
<500 m) and knolls (elevation >500 m and <1000 m). No true seamounts (elevation >1000 m) 
are fished. 

UTF summit locations are taken from Black et al. (2015), supplemented by newer UTF data 
(Clark 2021). Trawl patterns suggest that there are six further UTFs in ORH3B ESCR known 
by fishing vessels but not currently in the UTF dataset. These are also included, with their 
location estimated based on tow positions. In this report, they are known as 2021-A to 2021-F 
and are assumed to be hills. 

Basal boundaries for some UTFs were constructed by Black et al. (2015). For the remaining 
UTFs, a circle is centred on the UTF summit and sized according to UTF type. The mean radius 
for each basal polygon in Black et al. (2015) is calculated giving a radius of 1.267 km for hills 
and 2.182 km for knolls. Due to the proximity between some adjacent UTFs, some basal 
polygons include multiple UTF summits. 

Each tow is assigned to a specific UTF if the net position at the start of the tow is within 
0.5 nm of the UTF summit position and the tow is less than 4500 m long. All remaining tows 
are classified as a ‘flats’ tows. Due to the higher precision in the location data compared with 
previous datasets, tows have not needed to be manually assigned to UTFs in the manner 
of Black (2018). 

2.4 Other Data 

Closures are areas closed to trawl fishing; these are Benthic Protection Areas (BPAs), 
Seamount Closure Areas (SCAs) and large marine reserves. Tows are not permitted in closed 
areas, so tows that appear to cross these are clipped to the closure boundary. 

Contour lines were extracted from the bathymetry grid at 800 and 1600 m (Mitchell et al. 2012). 
The 1600 m contour lines were used to construct a polygon containing all parts of each UoA 
shallower than 1600 m; this is referred to as the ‘fishable area’ but may contain areas closed 
to trawl fishing. Contours were also extracted at 200 m intervals for use in maps. 
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