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Summary

This information paper builds on the initial voyage report submitted and discussed at the SPRFMO
Scientific Committee Deepwater Working Group in September 2025. The analysis reported on in
this paper confirms vulnerable marine ecosystems (VMESs) are present within the temporary
suspension of bottom fishing 2024 encounter area within the Central Lord Howe BTMA. Direct
observational data collected during the Greenpeace Seamount Expedition in 2025 from three
transect dives was analysed using a standardised protocol to identify VMEs from imagery. The
Baco et al. (2023) protocol was developed by experts through scientific consensus, has been
peer-reviewed and published, and represents current best practice for VME identification. These
direct observational findings are intended to inform the Scientific Committee’s review of the 2024
VME encounter in September 2026 and to ensure all Scientific Committee management

recommendations to the Commission are based on the best available scientific information.

1. Background

The Lord Howe Rise (LHR) in the southwest Pacific Ocean hosts habitats and communities with
characteristics typical of Vulnerable Marine Ecosystems (VME) (Harris, 2011; Williams et al.,
2011; Przeslawski et al., 2011). The LHR is a largely submerged plateau that represents the
largest component of Northern Zealandia. Scientific evaluations of the region indicate that it hosts
deep-sea corals, sponges, and demersal fish, supports high marine biodiversity, and provides
habitat and migration routes for seabirds, cetaceans, and fish due to its distinctive geomorphology
(WWEF-Australia, 2025). However, parts of the plateau, including seamounts, have been subjected
to extensive bottom trawling because they fall within designated Bottom Trawl Management Areas
(BTMAS) (Tablada et al., 2023), raising concerns about the potential impacts of such activities on
VMEs.



In October 2024, a New Zealand flagged bottom trawler operating within the Central Lord Howe
BTMA on the LHR reported 37 kg of deep-sea corals in a single tow (New Zealand, 2025). This
multi-taxa coral bycatch triggered a temporary suspension of bottom fishing in the encounter area,
under the South Pacific Regional Fisheries Management Organisation (SPRFMO) Conservation
and Management Measure CMM03-2023.1

In March 2025, Greenpeace undertook a Seamount Expedition on the Seaworker vessel. The
main purpose of the expedition was to obtain high resolution video footage (and still imagery) of
VME indicator taxa on seamounts and similar features (underwater mountains that have an
elevation over 100 m) and non-feature areas within New Zealand’s Exclusive Economic Zone and
within the SPRFMO convention area. The scientific expedition was co-designed in collaboration
with researchers from Earth Sciences New Zealand? the Department of Conservation, the
Ministry for Primary Industries, and international experts.

The expedition was originally designed to focus in and around the Northwest Challenger BTMA
within the SPRFMO convention area. After the reported potential VME encounter, the expedition
was updated to include the Central Lord Howe BTMA as it was logistically possible to survey this
area. At the time of the survey the New Zealand flagged vessel trawl track information from the
potential VME encounter was declined to be released to help refine the survey design.

2. VME Encounter Review

In September 2025 New Zealand provided the Scientific Committee Deepwater Working Group
with the 2024 VME Encounter Review (New Zealand, 2025) in guidance with the SPRFMO
Encounter Review Standard (SC12 — DW10). This review was based on an indirect assessment
and did not include any direct observation data of the site from the Greenpeace Seamount
Expedition (Goddard & Hooper, 2025).2 The 2025 Scientific Committee Deepwater Working
Group noted to defer the encounter review until the 2026 meeting to ensure that this direct
observational data from within the encounter area could be included (SPRFMO, 2025).*

3. Greenpeace Seamount Expedition — Central Lord Howe Rise

The full Seamount Expedition report and analysis for the Central Lord Howe Rise site is available
for all SPRFMO Members on request and will be presented to the Scientific Committee in
September 2026. Below summarises this Expedition and builds on the information presented to
the Scientific Committee in 2025 to provide the Commission with the latest scientific findings from
the Central Lord Howe Rise VME encounter area.

1 Since replaced by CMM 03-2025, however due to the timing of the encounter, the requirements of CMM 03-2023 will apply.
2 Earth Sciences New Zealand formerly known as NIWA (National Institute of Water and Atmospheric Research).

3 Due to timing of the expedition analysis and the New Zealand review.

4 SC13 Meeting report — Deepwater section 5e, paragraphs 156-164
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3.1 Survey site, image acquisition and analysis

Within the Central Lord Howe Rise encounter area, a total of four towed camera transects were
undertaken (Fig 1; Table 1) during the 2025 Seamount Expedition. All transects were carried out
using the STR SeaSpyder Drop/TOW camera system, which was flown approximately 2—5 m
above the seafloor and rated to a maximum operating depth of 1500 m. The system was equipped
with an IP navigation camera (2K resolution) and two high-resolution cameras for survey imagery
(SubC 4k camera and a Canon digital SLR camera).

Figure 1: Seamount Expedition Central Lord Howe Rise site showing the locations of the four survey transect lines (Dive 4 - Dive 7)
within the temporary bottom fishing suspension area around the 2024 potential VME encounter site (red hash line) within the Central
Lord Howe BTMA (black hash line). All transects were carried out on seamount ID 1246. Note the black line is the reported start and
end bottom trawl track of the New Zealand flagged vessel (New Zealand, 2025), this information had not been released at the time of
the survey.

Table 1: Greenpeace Seamount Expedition Central Lord Howe site transect line start and end coordinates.

Transect Dive No.

Latitude (start)

Longitude (start)

Latitude (end)

Longitude (end)

(CLH)
4 35°57.834'S 166° 10.3608' E 35°57.3438' S 166° 10.9752' E
5 35°58.7418'S 166° 9.807' E 35° 58.3098' S 166° 9.807' E
6 35°58.2048' S 166° 11.124' E 35°57.8298' S 166° 10.6962' E

35°58.3938' S

166° 10.122'E

35° 57.5688' S

166° 10.4268' E




Continuous video footage from the SubC camera was manually reviewed using DigitalEdge
software and all visible fauna was identified to the lowest possible taxonomic level. Following the
initial review and annotation a small subset of footage was selected from three of the four
transects (Dive 4, 6 and 7, Fig 1) for detailed quantitative analysis. Still images (“frame grabs”)
were manually extracted to prevent visual overlap and repeated observation of the same
individual fauna and annotated using online image-analysis platform BIIGLE 2.0 (Langengkémper
et al., 2017). Images were scaled to estimate colony heights and colony height measurements
were interpreted using published growth-rate estimates to provide estimated age ranges for each
taxon. Annotations included identification of visible taxa and substrate characteristics, with
metadata linked to the corresponding transect and video segment.

Each annotated image was assessed for whether it met criteria for a VME using the expert
framework developed by Baco et al. (2023), which provides a peer-reviewed, standardised, and
transparent process for identifying and classifying VMEs from deep-sea imagery (Fig 2), based
on the FAO Deep-sea Guidelines (FAO, 2009).
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Figure 2. Flow chart for determining whether the faunal community in a single frame or image represents a VME. If a “Yes” is obtained
in any step, the image can be considered a VME, and no further steps need to be tested. Reproduced from Baco et al. (2023).

3.2 Summary of key results of imagery analysis

Imagery analysis revealed diverse benthic communities composed of multiple SPRFMO VME
indicator taxa within the temporary suspension of bottom fishing 2024 encounter area within the
Central Lord Howe BTMA. In total, 350 individual taxon representing seven of the 13 SPRFMO
VME indicator taxa were recorded from the small subset of video footage analysed from three
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transects, including Porifera (sponges), Scleractinia (stony corals), Antipatharia (black corals),
gorgonian Alcyonacea (sea fan corals), Actiniaria (anemones), Stylasteridae (hydrocorals), and
Crinoidea (sea lilies) (Fig 3).

While detailed individual transect dive results are not included in this summary, there were clear
differences in taxon richness, densities and estimated age structure (heights) between transect
dives. For example, Dive 7° contained the highest taxon richness, and the highest proportion of
VME classified images and these were characterised by the presence of large, long-lived corals
(>100 years), for example Keratoisidae bamboo coral, Schizopathidae black corals, high densities
of precious corals (Hemicorallium), and multiple VME indicator taxa (Fig. 4 and Fig. 5). The
longevity of several taxa from Dive 7 assemblage meets VME Criterion 4 (populations of long-
lived species with slow recovery) and their abundance meets Criterion 5 (complex physical
structures supporting high biodiversity), and given the dominant taxonomic groups identified were
corals and sponges this meets Criterion 3 (fragility) e.g., Primnoidae and Hemicorallium
octocorals, Enallopsammia stony corals (Baco et al., 2023; FAO, 2009).

In summary a total of 94 images from three dives were reviewed, of which 73 contained at least
one individual of a VME indicator taxon. Of these 73 images that contained at least one example
of a VME indicator taxon, 33 images (45.2%) were classified as VMEs.

5 Dive 7 is the closest transect line to the recently released New Zealand flagged bottom trawler track line that encountered a
potential VME
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Figure 3. From the full report, (A) Boxplots of mean densities per dive (shown as individuals per m?). Densities were calculated
pending taxon presence. (B—D) Example taxon images for all seven SPRFMO VME indicator taxa taken from corresponding transect
dives (Dive 4, 6 and 7) within the VME encounter site, with outline colors corresponding with the VME taxon coloring used in (A). Note
that not all unique morphospecies are shown. Taxa shown in B-D, listed clockwise: (B) Comatulida sp., Demospongiae sp. 1, Farrea
sp., Parantipathes sp., Leiopathes sp., Hexactinellida sp. 3, Hexactinellida sp. 1; (C) Primnoidae sp., Farrea sp.; (D) cf. Acanthogorgia,
Hemicorallium sp., Iridogorgia sp., Keratoisididae sp. 1, Parantipathes sp, Actiniaria sp., Farrea sp., Comatulida sp., Enallopsammia

sp.
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Figure 4. Colony height-frequency histograms, grouped by taxon from full report. Heights were measured for each colony as single
line segments from the base of the colony to the furthest branch tip, then plotted in 10-cm bins. Bar colors denote the dive number:
green, Dive 4; orange, Dive 6; purple, Dive 7. Dashed vertical lines indicate the heights used to identify colonies that may be at least
100 years old. Taxa included are: Hexactinellida (Porifera), Schizopathidae and Leiopathes (Antipatharia), Enallopsammia
(Scleractinia), Hemicorallium, cf. Acanthogorgia, Keratoisididae, Iridogorgia, and Primnoidae (Gorgonians).
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Figure 5. Example of results from Dive 7 identification of VMEs from individual images from full report. (A) Example of an image

identified as a VME, showing a large/old Keratoisidae bamboo coral and multiple Hemicorallium sp. precious corals. (B—D) Boxplots
comparing images designated as a VME v. non-VME (Yes, ‘Y’; No, ‘N). (B) Overall density; (C) Number of taxa (richness), (D) Coral
and sponge colony height.

4. Conclusion

The analysis reported on in this paper confirms vulnerable marine ecosystems (VMES) are
present within the temporary suspension of bottom fishing 2024 encounter area within the Central
Lord Howe BTMA. The site meets at least three FAO Deep-sea VME criteria and future research
at this site might reveal that it meets all five (Baco et al., 2023; FAO, 2009). The coexistence of
fragile, long-lived, and structurally complex taxa performing key habitat functions provides strong
evidence that this area qualifies as a VME.

SPRFMO does not have specific criteria or a framework for identifying and designating VMES,
rather the CMM refers to the internationally accepted criteria in the FAO Deep-sea Fisheries
Guidelines to identify VMEs (CMMO03-2025).

The analysis and results described in this paper shows how a transparent peer-reviewed expert
decision framework based on the five FAO Deep-sea VME criteria (Baco et al., 2023) can be used
to determine VME status from imagery.


https://www.sprfmo.int/assets/Fisheries/Conservation-and-Management-Measures/2025-CMMs/CMM-03-2025-Bottom-Fishing.pdf

We look forward to reporting and discussing the full Expedition report with the Scientific
Committee Deepwater Working Group at the 2026 meeting to review the 2024 VME encounter to
ensure it includes these direct observations, and will continue to work with the Scientific
Committee and Commission to implement CMM 03-2025.
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