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1. Purpose 
The purpose of this paper is to (i) update the SPRFMO quick reference on-deck Classification Guide for 
potentially vulnerable invertebrate taxa in the SPRFMO Convention area, and (ii) to provide an update 
on the SC multi-annual workplan subtask to develop an ID guide for benthic bycatch, following the 
steps proposed in SC9-DW12. It is intended that this work will enable fishers, observers and 
researchers to recognize benthic bycatch taxa more readily, and to improve the quality of benthic 
bycatch records from the SPRMO Convention Area. 
 

2. Background 
Accurate taxonomic identification of invertebrate bycatch samples from commercial bottom fishing 
vessels is important in determining if taxon-specific threshold weights and biodiversity thresholds 
have been exceeded, triggering the encounter protocol within SPRFMO CMM03-2022 (Bottom 
fishing). Improved identification of benthic invertebrates is also important for informing predictive 
habitat suitability and abundance models, spatial planning processes and the development of 
ecological risk assessments of fishing impacts on benthic habitats.  

Within the SPRFMO Convention Area, observers on bottom fishing vessels (including trawl, bottom 
line, and potting) collect and report data on benthic bycatch as per Section I in Annex 7 of CMM02-
2022 (Data Standards), which requires inter alia, identifying and weighing (to the nearest 0.1 kg) 
benthic bycatch at the taxonomic level of species or genera where possible (or taking a photograph 
where identification to genus or species level is difficult). For benthic species that do not appear in ID 
guides, CMM02-2022 also requires the collection and preservation of whole samples. These reporting 
requirements necessitate the identification, weighing, photographing and sampling of benthic bycatch 
onboard commercial fishing vessels by observers and fishers. To help facilitate this, SPRFMO has 
developed a quick reference on-deck Classification guide for potentially vulnerable invertebrate taxa 
in the SPRFMO Convention Area (Tracey et al. 2008). The quick reference guide aids in the 
classification of macroscopic marine invertebrate bycatch into the required VME groupings (at the 
taxonomic designation of Phylum, Class, Order and Family as defined in Annex 5 of CMM03-2022) and 
provides information on taxonomic designation; the form and size of different taxa; details the 
texture, colour and shape of taxa; and identifies other taxa that could commonly be mistaken. 
However, the existing quick reference guide, which was developed in 2008, doesn’t include all 13 VME 
indicator taxa included in Annex 5 of CMM03-2022 and requires updating. Further, because the quick 
reference guide focusses on the classification of macroscopic marine invertebrate bycatch into the 
required VME groupings required under CMM03-2022, it doesn’t support species and genera-level 
identification of non-VME benthic bycatch as required by CMM02-2022. 

At the Deepwater workshop held in 2021 (SCW13), New Zealand presented SC9-DW12, which 
proposed the development of a large pictorial identification guide to complement the quick reference 
guide and include a broader suite of benthic bycatch taxa at a finer level of taxonomic detail. SC9-
DW12 proposed 10 steps for the development of the guide to ensure information provided to 
observers is standardised, accurate and clear, and pays particular attention to the identification, 
weighing, photographing and sampling of benthic bycatch. The proposed steps were: 

1. Determine the purpose of the ID guides; 
2. Determine which taxa to include; 

SC10-DW06

https://www.sprfmo.int/assets/2021-SC9/SC9-DW12-Assessment-on-how-ID-guides-for-VME-taxa-could-be-developed.pdf
https://www.sprfmo.int/assets/Fisheries/Conservation-and-Management-Measures/2022-CMMs/CMM-03-2022-Bottom-Fishing-7Mar22.pdf
https://www.sprfmo.int/assets/Fisheries/Conservation-and-Management-Measures/2022-CMMs/CMM-02-2022-Data-Standards-7Mar22.pdf
https://www.sprfmo.int/assets/Fisheries/Conservation-and-Management-Measures/2022-CMMs/CMM-02-2022-Data-Standards-7Mar22.pdf
https://www.sprfmo.int/assets/Fisheries/Conservation-and-Management-Measures/2022-CMMs/CMM-02-2022-Data-Standards-7Mar22.pdf
https://www.sprfmo.int/assets/Meetings/Meetings-before-2013/Scientific-Working-Group/SWG-08-2009/SP-08-SWG-DW-03-SPRFMO-VME-ID-Guide-v2-Nov-2009.pdf
https://www.sprfmo.int/assets/Fisheries/Conservation-and-Management-Measures/2022-CMMs/CMM-03-2022-Bottom-Fishing-7Mar22.pdf
https://www.sprfmo.int/assets/Fisheries/Conservation-and-Management-Measures/2022-CMMs/CMM-03-2022-Bottom-Fishing-7Mar22.pdf
https://www.sprfmo.int/assets/Fisheries/Conservation-and-Management-Measures/2022-CMMs/CMM-03-2022-Bottom-Fishing-7Mar22.pdf
https://www.sprfmo.int/assets/Fisheries/Conservation-and-Management-Measures/2022-CMMs/CMM-02-2022-Data-Standards-7Mar22.pdf
https://www.sprfmo.int/assets/2021-SC9/SC9-DW12-Assessment-on-how-ID-guides-for-VME-taxa-could-be-developed.pdf
https://www.sprfmo.int/assets/2021-SC9/SC9-DW12-Assessment-on-how-ID-guides-for-VME-taxa-could-be-developed.pdf
https://www.sprfmo.int/assets/2021-SC9/SC9-DW12-Assessment-on-how-ID-guides-for-VME-taxa-could-be-developed.pdf


3 
 

3. Determine the taxonomic resolution required to inform management; 
4. Determine the taxonomic resolution required to improve data quality and avoid 

misclassification; 
5. Determine what taxon-specific information to include; 
6. Engage with fishers and observers to determine what format and properties the ID guide 

should have; 
7. Determine procedures for subsampling; 
8. Determined procedures for when samples should be collected and returned for expert 

identification; 
9. Expert technical review of ID guides; 
10. Co-development of ID guides. 

Following discussion of SC9-DW12, the SC recommended “that the development of ID guide for 
benthic bycatch, following the steps proposed in this paper, and associated training videos, are added 
to the SC Multi-annual Work Plan with a 2022+ timeframe”.  

This working paper introduces updates to the Classification Guide for potentially vulnerable 
invertebrate taxa in the SPRFMO Convention area and provides an update on the SC multi-annual 
workplan subtask to develop an ID guide for benthic bycatch, following the steps proposed in SC9-
DW12. 

 
3. Updates to the Classification guide for potentially vulnerable 

invertebrate taxa 
A review of the Classification guide for potentially vulnerable invertebrate taxa (Tracey et al. 2008) 
was undertaken by New Zealand’s National Institute of Water & Atmospheric Research (NIWA). The 
review included four components, as reported below. 

Component 1: Review of consistency between the list of taxa included within the guide and those 
included in Annex 5 of CMM03-2022. Taxa included within the guide were reviewed against the 
vulnerable taxa, habitat indicators and relevant qualifying taxa in Annex 5 of CMM02-2022. Of the 13 
VME indicator taxa included in Annex 5 of CMM03-2022, two (Bryozoa and Zoantharia) were missing 
from the guide1. Consequently, Bryozoa and Zoantharia have been added to the guide, with images 
to aid in their identification, descriptions of their size, form and morphology, and the identification 
of other taxa they are commonly mistaken for. 

Component 2: Review of taxonomic names to ensure they are currently accepted. Taxonomic 
designations used within the guide were reviewed against currently accepted taxonomic 
designations from the World Register of Marine Species (WoRMS, RRID:SCR_013312). Of the 18 taxa 
included within the quick reference guide, the Order Gorgonacea is not currently accepted, with the 
accepted taxonomic designation being Alcyonacea. Previous reviews of VME indicator taxa in 
SPRFMO (e.g., SC7-DW13) have noted that although Alcyonacea is considered by taxonomists to 

 
1 COMM9 updated Annex 5 of CMM03 in 2021 with the addition of Zoantharia and Bryozoa and better 
separation between soft corals and seafan octocorals (gorgonians) based on recommendations within the SC7 
report. 
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include gorgonians, it is useful to separate gorgonians from other Alcyonacea taxa as they contrast in 
structure-forming characteristics that affect their vulnerability to the impacts of bottom fishing 
activities. This separation has subsequently been endorsed by SC and incorporated within the 
qualifying taxa for Gorgonian Alcyonacea (all taxa within the following suborders Holaxonia, 
Calcaxonia and Scleraxonia) and Alcyonacea (all taxa excluding Gorgonian Alcyonacea) in Annex 5 of 
CMM03-2022. Consequently, the taxonomic designation of Gorgonacea within the guide has been 
updated to Alcyonacea, while retaining differentiation between true soft corals and sea fan 
octocorals (gorgonians) for consistency with Annex 5 of CMM03-2022. 

Component 3: Review of taxa included within each VME grouping to ensure they are informed by 
best available information on benthic bycatch from within the SPRFMO Convention Area. 
Component taxa within each VME grouping were reviewed by taxonomists and para-taxonomists to 
ensure their relevance to taxa found within the evaluated area of the SPRFMO Convention Area. Of 
the taxa included within the guide, it was deemed that taxa included as sea fan octocorals 
(Gorgonian Alcyonacea) could better reflect the sea fan octocoral families found within the region. 
Consequently, Isididae was removed from the guide and replaced with Keratoisididae and 
Mopseidae (bamboo corals), Acanthogorgiidae, Plexauridae, Anthothelidae and Victorgorgiidae.   

Component 4: General review to aid in identification at sea and update other aspects of the guide. 
The general review of the guide resulted in several amendments: 

1. Update the MFish reference to FNZ / MPI to recognize the recent rebranding of the Ministry 
of Fisheries (MFish) to Fisheries New Zealand (FNZ); 

2. Updates to images for Scleractinia, Corallidae, Demospongiae and Pennatulacea to aid with 
identification at sea; 

3. Update to the image credits and copyright to NIWA, FNZ and CCAMLR; 
4. Removal of the Bryozoan icon for excluded taxa to reflect that Bryozoa are now included 

within the guide; 
5. Removal of page number references for each taxa, which referred to a now outdated 

identification guide2. 
6. Revision of the reference for the guide to “Revised by D. Tracey, O. Anderson, E. Mackay, 

National Institute of Water & Atmospheric Research (NIWA), Shane Geange Department of 
Conservation, May, 2022”. 

The updated guide is presented in Annex 1 and available as a separate hi-res PDF. 

4. Update on the SC multi-annual workplan subtask to develop an ID 
guide for benthic bycatch. 

The SC multi-annual workplan includes a subtask to develop an ID guide for benthic bycatch 
following the steps outlined in SC9-DW12 (with an associated 2022+ timeframe). Here, we have 
begun progress on this piece of work concurrently with updating the Classification guide for 

 
2 We recommend that once a large pictorial identification guide complementing the quick reference guide has 
been developed cross references are added to the quick reference guide. 
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potentially vulnerable invertebrate taxa, noting that further work will be needed to fully complete 
this task.  

Below we report on 7 of the 10 steps identified in SC9-DW12 that have been progressed in 2022, 
noting that not all 10 steps are sequential, and that some steps can be progressed concurrently. 
Where we have completed a step, we seek the SCs endorsement of the appropriateness of the work 
for informing or inclusion within the ID guide. 

Step 1: Determine the purpose of the ID guides 
The development of a purpose statement for the ID guide is intended to help inform decision-
making about what the guide needs to include to ensure it is relevant and fit-for-purpose. 

It was agreed at SC9 that ID guides should enable observers and fishers to identify benthic bycatch at 
sea, with an emphasis on (but not limited to) VME indicator taxa as defined in CMM03-2022. It was 
also agreed that the guides should be developed with the view of improving the quality of data 
feeding into the SCs work programme (e.g., predictive habitat suitability or abundance modelling, 
ecological risk assessments for benthic taxa). 

Following co-develop with the Fisheries New Zealand South Pacific Working Group, the following 
purpose statement for the ID guides is proposed: 

“To help observers and fishers to identify and collect data on benthic bycatch landed 
during bottom fishing activities at taxonomic resolutions that are suitable for science 
and decision-making needs and meet minimum data collection requirements outlined in 
CMM02-2021 (Data Standards) and CMM03-2022 (Bottom Fishing)”. 

Specific elements of the purpose statement include: 

• The scope of taxa to be included within the guide – taxa that are landed as benthic bycatch 
during bottom fishing events. This includes both VME indicator taxa and other benthic taxa 
but excludes benthic taxa that is not commonly landed as bycatch.  

• The taxonomic resolution of taxa included within the guide – with reference to science and 
decision-making needs, and minimum data collection requirements outlined in relevant 
CMMs. 

• Who the intended end users of the ID guides will be – explicitly observers and fishers, and 
implicitly researchers collecting data for science needs. 

 

Step 2: Determine which taxa to include 
We developed a draft list of 457 potential taxa for inclusion in the ID Guide, as summarised in Table 
1 (see Annex 2 for the full list of taxa). The list includes taxa from two sources: (1) taxa reported as 
benthic bycatch from New Zealand trawl and line fishing vessels in the evaluated area of the 
SPRFMO Convention Area over the period 2008 – 2021; and (2) taxa with more than 2 observations 
from within the Evaluated Area as reported in SC8-DW11 Appendix 4, which includes taxa recorded 
by commercial fishing operations and scientific research expeditions. Consequently, the list includes 
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taxa that may not be readily identifiable by observers on fishing vessels at sea and some taxa may 
need to be collapsed into higher taxonomic levels (see Step 4 below).  

We recommend that the list of taxa provided in Annex 2 is used to populate the ID guide 
once Step 4 has been applied. 

 

Table 1| Number of taxa identified for potential inclusion within the ID Guide. 

Phylum Class Order Family Number taxa 
Annelida    12 
Arthropoda    60 
Brachiopoda    1 
Bryozoa    11 
Cnidaria Anthozoa Actiniaria  12 
Cnidaria Anthozoa Alcyonacea  66 
Cnidaria Anthozoa Antipatharia  33 
Cnidaria Anthozoa Pennatulacea  16 
Cnidaria Anthozoa Scleractinia  18 
Cnidaria Anthozoa Zoantharia  7 
Cnidaria Hydroida   20 
Cnidaria Hydroida Anthoathecata Stylasteridae 26 
Echinodermata Asteroidea   26 
Echinodermata Asteroidea Brisingida  13 
Echinodermata Crinoidea   17 
Echinodermata Echinoidea   24 
Echinodermata Holothuroidea   8 
Echinodermata Ophiuroidea   12 
Mollusca    26 
Porifera Calcerea   1 
Porifera Demospongiae   34 
Porifera Hexactinellida   14 

 

Step 3: Determine the taxonomic resolution required to inform management 
The SPRMO Convention and associated Conservation Management Measures (CMMs) provide detail 
that can be used to determine the taxonomic resolution required to inform management. Article 20 
of the Convention requires conservation and management measures adopted by the Commission to, 
inter alia, prevent significant adverse impacts (SAIs) on vulnerable marine ecosystems. The FAO has 
developed guidelines (FAO 2008) to provide tools, including guidance on their application, to 
facilitate and encourage the efforts of States and RFMO/As towards sustainable use of marine living 
resources exploited by deep-sea fisheries, the prevention of significant adverse impacts on deep-sea 
VMEs and the protection of marine biodiversity that these ecosystems contain. The guidelines define 
significant adverse impacts as those that compromise ecosystem integrity (i.e., ecosystem structure 
or function) in a manner that: (i) impairs the ability of affected populations to replace themselves; 
(ii) degrades the long-term natural productivity of habitats; or (iii) causes, on more than a temporary 
basis, significant loss of species richness, habitat or community types. The guidelines also provide 
criteria for classifying a marine ecosystem as vulnerable based on the characteristics that it 
possesses, which includes, inter alia, the presence of rare species whose loss could not be 
compensated for by similar areas or ecosystems (this includes habitats that contain endemic, rare, 
threatened or endangered species) and life history traits of component species that make recovery 
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difficult. Consequently, it is desirable to have species-level benthic bycatch information to help 
identify significant adverse impacts, inform management, and give effect to the FAO International 
Guidelines for the Management of Deep-Sea Fisheries in the High Seas.  

Further, CMM02-2022 (Data Standards) identifies requirements for taxonomic resolution at which 
benthic bycatch should be recorded. Section I 1a of Annex 7 in CMM02-2022 requires a species-level 
identification of all benthic taxa caught during bottom fishing events (including trawl, bottom line, 
and potting) to be recorded, and where a genera or species-level identification is difficult, a 
photograph to be taken.  

We recommend that where possible, the ID guide should include species-level 
information to inform management decisions. 

 

Step 4: Determine the taxonomic resolution required to improve data quality and 
avoid misclassification 
One of the aims of developing ID guides is to improve the quality of data available to inform the 
SPRFMO Scientific Committee work programmes, including the development of abundance-based 
species distributions models, or estimates of catchability. However, in improving the availability of 
species- and genus-level information consideration should be given to the potential for 
misidentification. Extensive morphological variation and diversity in benthic bycatch means that 
some species-level identification requires microscopic analysis that is often impractical at sea, and in 
some cases, resolving cryptic diversity cannot be achieved without expert identification. Further, 
damage incurred by fishing gear can make it challenging to identify specimens at taxonomic levels 
below the taxonomic rank of order and family. These issues mean that generic reporting codes that 
represent multiple genera or species are often used for recording benthic bycatch at sea to avoid 
incorrect reporting.  For example, the taxonomic resolution included in Annex 6A and 6B of CMM03-
2022 for determining encounters with potential VMEs is informed by how easily taxa are to identify 
at sea, with VME indicator taxa variously designated at the levels of Phylum (e.g., Porifera), Class 
(e.g., Crinoidea), Order (e.g., for the Antipatharia, Actiniaria, Pennatulacea, Zoantharia, and for the 
qualifying taxa for within the Phylum Bryozoa and Class Hydrozoa), Suborder (for qualifying taxa 
gorgonian Alcyonacea), Family (e.g., Stylasteridae) and Genera (for qualifying taxa within the Order 
Scleractinia). Where benthic bycatch is recorded using generic reporting codes (i.e., at coarser 
taxonomic resolutions), CMM02-2022 requires benthic bycatch to be photographed and subsampled 
to facilitate expert identification at finer taxonomic levels.  

Based on an evaluation of the accuracy of identifications of benthic bycatch made by observers on 
bottom fishing vessels from within the New Zealand EEZ, accuracy is much improved at taxonomic 
levels higher than genus (Tracey et al. 2011, Macpherson et al. 2021). Of misidentified taxa, some 
were misclassified at higher taxonomic levels using generic reporting codes, while others were 
misclassified at the species or genus level. During the 1 July 2019 to 30 June 2020 reporting period, 
observers on bottom fishing vessels from within the New Zealand EEZ correctly identified 122 of 170 
specimens to at least Order level (71.8% accuracy) (Macpherson et al. 2021). 
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Table 2| Taxon-specific rates of misidentification by observers (%) and number of samples evaluated by 
taxonomic experts (n) at the taxonomic levels of Phylum, Class, Order, Family, Genus and Species for 156 
benthic samples collected from within the SPRFMO Convention Area by New Zealand observers between 2008 
and 2021. Note: The number of samples evaluated by experts decreases left to right across rows because not 
all samples identified at a given taxonomic level were also identified at finer taxonomic levels. 

Taxon Phylum Class Order Family Genus Species 

 % n % n % n % n % n % n 

Order - Actiniaria 
(Anemones) 11% 9 11% 9 13% 8 80% 5 100% 1 - 0 

Order - Alcyonacea (Soft 
corals) 2% 47 2% 46 50% 46 16% 25 43% 23 33% 3 

Order - Antipatharia (Black 
corals) 0% 31 0% 31 10% 31 18% 12 18% 12 100% 4 

Order - Corallimorpharia 
(coral-like anemones) 0% 1 0% 1 0% 1 - 0 - 0 - 0 

Order - Pennatulacea (Sea 
pens) 0% 4 0% 4 0% 4 50% 2 50% 2 50% 2 

Order - Scleractinia (Stony 
corals) 0% 27 4% 27 4% 27 23% 22 36% 22 38% 21 

Order - Zoantharia 
(Hexacorals) 0% 5 0% 5 40% 5 25% 4 25% 4 100% 1 

Class - Hydrozoa (Hydroids) 0% 4 50% 4 75% 4 50% 2 50% 2 - 0 

Phylum - Echinodermata 46% 13 46% 13 75% 8 83% 6 83% 6 100% 3 

Phylum - Porifera (Sponges) 0% 17 20% 10 60% 5 60% 5 60% 5 - 0 

 

We queried 223 benthic invertebrate bycatch records within the New Zealand COD database that 
were collected between 2008 and 2021 from within the SPRFMO Convention Area that have had 
their taxonomic identifications evaluated by taxonomic experts. Of these samples, 65 (21.4%) were 
not assigned taxonomic identifications by observers. Of the taxa that were identified by observers, 
accuracy was generally improved at taxonomic levels higher than family (with taxon-specific 
misidentifications ranging between 33 – 100% at the level of species and 0 - 75% at the level of 
Order); however, some taxa were frequently misidentified at taxonomic levels of class or order (e.g., 
Alcyonacea, Hydrozoa, Echinodermata and Porifera) (Table 2). For example, Echinodermata were 
often misidentified as black corals, rocks or sea pens. Importantly, evaluation of observer IDs by 
taxonomic experts has focussed on records where observers have either sampled or photographed 
records because they were uncertain of their identifications. Consequently, the absolute values 
reported in Table 1 may overinflate misidentification rates; however, this information provides 
important insights into the taxonomic groups and taxonomic levels at which misidentifications may 
be more frequent. 

The studies and analysis discussed above highlight the importance of ensuring taxonomic 
identification occurs at an appropriate level of classification to avoid misclassification while being as 
informative as possible. Appropriate levels of taxonomic classification will depend on the level of 
morphological similarity (i.e., cryptic diversity) present within a taxa, and will likely be taxa-specific. 
Consequently, we recommend that the list of taxa identified in Step 2 should be reviewed by 
taxonomists to determine the taxonomic level at which observers could reasonably be expected to 
identify taxa while minimizing misclassifications, and that taxa are collapsed into these taxonomic 
levels for the ID guide. 
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We recommend that where species within a genus can be easily distinguished by users 
in the field, they should be included at the species-level in the ID guide to enable users to 
distinguish between morphologically similar species and to obtain more detailed bycatch 
data. Where species and genera cannot be readily distinguished by users in the field, 
taxa within the guide should be collapsed into higher taxonomic levels. 

 

Step 5: Determine what taxon-specific information to include 
Below we present an example page layout incorporating the taxon-specific information that SC9-
DW12 identified should be included within the guide. The page layout also incorporates the 
taxonomic hierarchy within which the taxon resides, identifies if the taxon is designated as a VME 
Indicator Taxa in Annex 5 of CMM03-2022 and provides reporting codes used by members and 
CNCPs (where they exist) and the taxon-specific Aphia ID3. 

 

 

We recommend that the ID guide includes the following taxon-specific information: 
• Taxonomic hierarchy 
• Common and scientific names 
• If the taxon is a VME indicator taxa (as defined by Annex 5 of CMM03-2022) 

 
3 The Aphia ID is a unique and stable identifier for each available name in the database through the use of Life Science 
Identifiers (LSIDs). The system stores accepted and unaccepted names and documents the relationships between names, 
which is important for taxonomic quality control. 
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• FAO reporting codes and reporting codes used by Members or CNCPs (where they 
exist) 

• Aphia ID 
• Images (at least one wide angle image of the organism and one detail image) 
• Distinguishing features 
• Colour and size information  
• Known distribution and depth 
• Species or genera that can also be commonly confused. 
 

Step 6: Engage with fishers and observers to determine what format and properties 
the ID guide should have 
Not progressed this year. 

 

Step 7: Determine procedures for subsampling 
Instructions for how to photograph and subsample taxa, and for sample handling, preservation and 
labelling have been developed by New Zealand over several years (Tracey et al. 2011, Tracey and 
Mills 2016). We propose: 

Handling instructions for observers 
• Separate taxa from each other as well as possible as time allows 
• Place the sample or a representative sub-sample of the organism in a plastic bag (as 

described below) 
• Label the bag, ensuring all fields on the label are completed and label details match those on 

the forms used to record benthic bycatch data  
• Record the sample weight and sub-sample weight (where relevant) 
• Freeze immediately 
• If the organism is fragile (e.g., a coral, echinoid, crab or prawn), freeze in a ziplock bag or a 

small rigid container with enough seawater to cover the sample 
• Dead shells can be retained for taxonomists to identify later 
• Dead coral and coral rubble sub-samples can also be retained to confirm identification. 

 

Handling instructions for researchers 
Freeze benthic organisms (as above), or, if chemicals are available, carry out instructions for the 
relevant animal groups as described below. Use plastic containers large enough to avoid crowding 
the specimen, at least 5:1 volume of liquid. If large numbers of an organism are requested, freeze in 
bulk. 

Different fixation and preservation methods are used depending on the purpose, e.g., samples for 
DNA analysis must be frozen or preserved in 95+ % ethanol. Specimens fixed in formalin are mostly 
unusable for DNA studies. For taxonomic work, initially use 5-10% buffered formalin as a fixative 
(10% formalin = 4% formaldehyde solution) or 95+ % ethanol (EtOH) as a direct preservative. Use a 
liquid volume at least 5-10 times that of the animal because water released from the body and 
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tissues of the animal will dilute the fixative or preservative. For large specimens, use a syringe or 
knife to help fixative or preservative penetrate the tissue. 

Cnidaria  

Scleractinians, seafans, black corals, hydrocorals, sea pens, soft corals – fix and preserve in 75% 
ethanol. 

Anemones – place anemone in a bucket of seawater, add 2-3 menthol crystals. Keep in bucket for 24 
hrs. Once anemone is relaxed, remove from seawater and fix in 10% formalin (it is essential to inject 
the body cavity) and store in 75% ethanol or 10% formalin. More than one specimen can go in a 
bucket, keeping each specimen in a separate bag with holes to enable fixing. 

Annelida  

Bristle worms, sea worms – fix in 10% formalin and store in 75% ethanol  

Mollusca  

Shelled forms, including chitons – freeze Ssea slugs – fix in 10% formalin and store in 5% ethanol  

Octopus and squid – fix in 10% formalin (essential to inject body cavity) and store in 75% ethanol  

Arthropoda  

Prawns, lobsters, barnacles, isopods, amphipods, sea spiders – fix and store in 75% ethanol (replace 
ethanol after a couple of days)  

Echinodermata  

Sea-stars, brittle stars, sea urchins, sea cucumbers, feather stars, sea lilies – preserve in 75% ethanol  

Tunicata  

Ascidians or sea squirts – Colonial: relax in seawater with a pinch of menthol crystals, then fix in 10% 
formalin, – Solitary: fix in 10% formalin 

Labels 
Write on a waterproof label (template below): 

• Observer name 
• Area (e.g., FMA, Management Area) 
• Trip Number 
• Station number or tow/set number 
• Sample ID number 
• Species code 
• Comments 

When a sub-sample is collected, write subsample in the comments box and provide the estimated 
total weight of the sample. Place the label inside the bag facing outwards so that it can be read from 
the outside of the bag when frozen. 

SC10-DW06



12 
 

Observer Area 

Trip Number Station/Tow/Set Number 

Sample ID Number Species Code 

Comments 

 

Digital Collection of Photographic Images 
• Digital images should be taken to accompany returned invertebrate specimens, or when a 

specimen cannot be returned but requires confirmed identification  
• Take one image only of the whole specimen, and a close-up image of a part of the specimen 

to provide more detail  
• Capture the image in good light using a plain grey background if possible  
• Ensure a size scale is included in the image  
• Also include the specimen label (as described above) in the image to ensure the specimen 

and the photo can be matched later and to allow tagging of geo-reference data such as 
depth, latitude, longitude, to the image  

• Store images in .jpg format.  
 

We recommend that the information above is used to inform the development of clear 
instructions within the guide for: 
• Handling instructions for observers 
• Handling instruction for researchers 
• Sample labelling 
• Digital Collection of Photographic Images. 
 

Step 8: Determine procedures for when samples should be collected and returned for 
expert identification 
Guidance on when benthic bycatch samples should be photographed or collected and returned for 
expert identification is provided in Section I of Annex 7 in CMM02-2022: 
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• 1 (a) requires a species-level identification of all benthic taxa caught during bottom fishing 
events (including trawl, bottom line, and potting) to be recorded, and where a genera or 
species-level identification is difficult, a photograph to be taken 

• 1 (d) requires, where possible, and particularly for new or scarce benthic species which do 
not appear in ID guides, whole samples to be collected and suitably preserved for 
identification on shore 

• 1 (e) requires, wherever possible, the collection of samples and images according to pre-
determined specific research programmes implemented by the Scientific Committee or 
other national scientific research. 

CMM02-2022 therefore requires that where identification to species, genus or family level is 
difficult, higher taxonomic level codes should be used for reporting benthic bycatch and samples 
retained to enable verification and expert identification ashore.  

We recommend that samples should be collected and returned for expert identification under 
the following circumstances: 
• Genera or species- level identification is difficult or uncertain 
• The specimen has been caught outside it’s accepted depth range or distribution 
• It is a rare or unusual specimen, or appears different to the images in ID guides 
• Samples have been specifically requested by the Scientific Committee, a member or 

CNCP. 
 

Step 9: Expert technical review of ID guides 
Not progressed this year. 

Step 10: Co-development of ID guides 
Not progressed this year. 

 

5. Recommendations 
It is recommended that the Scientific Committee: 

• Notes that the “Classification guide for potentially vulnerable invertebrate taxa” has been 
updated to include all VME indicator taxa included in Annex 5 of CMM03-2022. 

• Recommends that the updated “Classification guide for potentially vulnerable invertebrate 
taxa” is published on the ‘Science’ page of the SPRFMO website. 

• Recommends that the updated “Classification guide for potentially vulnerable invertebrate 
taxa” is used by observers and fishers to identify VME indicator taxa landed as bycatch during 
bottom fishing operations. 

• Notes that development of an ID guide for benthic bycatch within the SPRFMO Convention 
Area has been progressed. 

• Agrees that: 
o The purpose of the ID Guide should be to help observers and fishers to identify and 

collect data on benthic bycatch landed during bottom fishing activities at taxonomic 
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resolutions that are suitable for science and decision-making needs and meet 
minimum data collection requirements outlined in CMM02-2022 (Data Standards) 
and CMM03-2022 (Bottom Fishing) 

o The list of taxa provided in Annex 2 is used to populate the ID guide once Step 4 has 
been applied 

o Where species within a genus can be easily distinguished by users in the field, they 
should be included at the species-level in the ID guide, and where species and genera 
cannot be readily distinguished by users in the field, taxa within the guide should be 
collapsed into higher taxonomic levels 

o The taxon-specific information identified for inclusion in the guide is appropriate 
o The instructions for handling, sampling, labelling and photographing bycatch are 

appropriate 
o The procedures for when samples should be collected and returned for expert 

identification are appropriate. 
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8. Annex 1 - Updated classification guide for potentially vulnerable 
invertebrate taxa 
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9. Annex 2 – Potential taxa to include in the ID guide 
 

Phylum Class Order Family Genus Species 
Annelida Polychaeta Amphinomida Amphinomidae Chloeia inermis 
Annelida Polychaeta Eunicida Eunicidae Eunice  

Annelida Polychaeta Eunicida Onuphidae Hyalinoecia tubicola 
Annelida Polychaeta Phyllodocida Aphroditidae Aphrodita  

Annelida Polychaeta Phyllodocida Polynoidae Thermiphione  

Annelida Polychaeta Sabellida Serpulidae Hyalopomatus  

Annelida Polychaeta Sabellida Serpulidae Neovermilia  

Annelida Polychaeta Sabellida Serpulidae Placostegus  

Annelida Polychaeta Sabellida Serpulidae Protula  

Annelida Polychaeta Sabellida Serpulidae Spirobranchus latiscapus 
Annelida Polychaeta Sabellida Serpulidae   

Annelida Sipuncula     

Arthropoda Branchiopoda Anostraca Artemiidae Artemia salina 
Arthropoda Hexanauplia Scalpelliformes Scalpellidae   

Arthropoda Hexanauplia     

Arthropoda Malacostraca Decapoda Acanthephyridae Acanthephyra   

Arthropoda Malacostraca Decapoda Acanthephyridae Notostomus auriculatus 
Arthropoda Malacostraca Decapoda Aristaeidae Aristaeomorpha foliacea 
Arthropoda Malacostraca Decapoda Aristaeidae Austropenaeus nitidus 
Arthropoda Malacostraca Decapoda Aristeidae Aristaeopsis edwardsiana 
Arthropoda Malacostraca Decapoda Aristeidae Aristeus  

Arthropoda Malacostraca Decapoda Atelecyclidae Pteropeltarion novaezelandiae 
Arthropoda Malacostraca Decapoda Atelecyclidae Trichopeltarion fantasticum 
Arthropoda Malacostraca Decapoda Campylonotidae Campylonotus rathbunae 
Arthropoda Malacostraca Decapoda Chirostylidae Uroptychus  

Arthropoda Malacostraca Decapoda Chirostylidae   

Arthropoda Malacostraca Decapoda Geryonidae Chaceon bicolor 
Arthropoda Malacostraca Decapoda Glyphocrangonidae Glyphocrangon  

Arthropoda Malacostraca Decapoda Goneplacidae Neommatocarcinus huttoni 
Arthropoda Malacostraca Decapoda Goneplacidae Pycnooplax victoriensis 
Arthropoda Malacostraca Decapoda Homolidae Dagnaudus petterdi 
Arthropoda Malacostraca Decapoda Homolidae Homola orientalis 
Arthropoda Malacostraca Decapoda Homolidae Yaldwynopsis spinimana 
Arthropoda Malacostraca Decapoda Inachidae Vitjazmaia latidactyla 
Arthropoda Malacostraca Decapoda Inachindae Platymaia maoria 
Arthropoda Malacostraca Decapoda Lithodidae Lithodes aotearoa 
Arthropoda Malacostraca Decapoda Lithodidae Lithodes murrayi 
Arthropoda Malacostraca Decapoda Lithodidae Lithodes robertsoni 
Arthropoda Malacostraca Decapoda Lithodidae Neolithodus brodiei 
Arthropoda Malacostraca Decapoda Lithodidae Paralomis dawsoni 
Arthropoda Malacostraca Decapoda Lithodidae Paralomis zealandica 
Arthropoda Malacostraca Decapoda Majidae Jacquinotia edwardsii 
Arthropoda Malacostraca Decapoda Majidae Leptomithrax australis 
Arthropoda Malacostraca Decapoda Majidae Leptomithrax garricki 
Arthropoda Malacostraca Decapoda Majidae Leptomithrax longimanus 
Arthropoda Malacostraca Decapoda Majidae Leptomithrax longipes 
Arthropoda Malacostraca Decapoda Majidae Teratomaia richardsoni 
Arthropoda Malacostraca Decapoda Munididae Munida  

Arthropoda Malacostraca Decapoda Nematocarcinidae Lipkius holthuisi 
Arthropoda Malacostraca Decapoda Nematocarcinidae Nematocarcinus  

Arthropoda Malacostraca Decapoda Nephropidae Metanephrops challengeri 
Arthropoda Malacostraca Decapoda Oplophoridae Oplophorus  

Arthropoda Malacostraca Decapoda Paguridae Diacanthurus rubricatus 
Arthropoda Malacostraca Decapoda Palinuridae Projasus parkeri 
Arthropoda Malacostraca Decapoda Pandalidae 

 

 

 

 

Plesionika martia 
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Arthropoda Malacostraca Decapoda Parapaguridae Sympagurus dimorphus 
Arthropoda Malacostraca Decapoda Pasiphaeidae Pasiphaea aff. 
Arthropoda Malacostraca Decapoda Penaeidae Funchalia  

Arthropoda Malacostraca Decapoda Penaeidae Penaeus  

Arthropoda Malacostraca Decapoda Polychelidae Polycheles  

Arthropoda Malacostraca Decapoda Portunidae Liocarcinus corrugatus 
Arthropoda Malacostraca Decapoda Portunidae Nectocarcinus  

Arthropoda Malacostraca Decapoda Portunidae Ovalipes catharus 
Arthropoda Malacostraca Decapoda Portunidae Ovalipes molleri 
Arthropoda Malacostraca Decapoda Scyllaridae Ibacus alticrenatus 
Arthropoda Malacostraca Decapoda Sergestidae Sergestes  

Arthropoda Malacostraca Decapoda Solenoceridae Haliporoides sibogae 
Arthropoda Malacostraca Decapoda    

Arthropoda Malacostraca     

Arthropoda Malacostraca     

Arthropoda Pycnogonida Pantopoda Colossendeidae Colossendeis  

Arthropoda      

Brachiopoda      

Bryozoa Cheilostomata Cheilostomatida Phidoloporidae Hippellozoon novaezelandiae 
Bryozoa Gymnolaemata Cheilostomatida Antroporidae Antropora  

Bryozoa Gymnolaemata Cheilostomatida Calloporidae   

Bryozoa Gymnolaemata Cheilostomatida Cellariidae Cellaria  

Bryozoa Gymnolaemata Cheilostomatida Cribrilinidae Figularia  

Bryozoa Gymnolaemata Cheilostomatida Microporidae Micropora  

Bryozoa Gymnolaemata Cheilostomatida Phidoloporidae Reteporella  

Bryozoa Gymnolaemata Cheilostomatida    

Bryozoa Stenolaemata Cyclostomatida    

Bryozoa Stenolaemata     

Bryozoa      

Cnidaria Anthozoa Actiniaria Actiniidae Bolocera  

Cnidaria Anthozoa Actiniaria Actiniidae Bolocera  

Cnidaria Anthozoa Actiniaria Actiniidae Parabunodactis inflexibilis 
Cnidaria Anthozoa Actiniaria Actiniidae   

Cnidaria Anthozoa Actiniaria Actinoscyphiidae Actinoscyphia plebeia 
Cnidaria Anthozoa Actiniaria Actinoscyphiidae Actinoscyphia  

Cnidaria Anthozoa Actiniaria Actinostolidae   

Cnidaria Anthozoa Actiniaria Actinostolidae   

Cnidaria Anthozoa Actiniaria Hormathiidae Actinauge verrillii 
Cnidaria Anthozoa Actiniaria Hormathiidae Hormathia lacunifera 
Cnidaria Anthozoa Actiniaria Hormathiidae   

Cnidaria Anthozoa Actiniaria Liponematidae Liponema  

Cnidaria Anthozoa Alcyonacea Acanthogorgiidae Acanthogorgia  

Cnidaria Anthozoa Alcyonacea Alcyoniidae Anthomastus robustum 
Cnidaria Anthozoa Alcyonacea Alcyoniidae Anthomastus   

Cnidaria Anthozoa Alcyonacea Alcyoniidae Heteropolypus   

Cnidaria Anthozoa Alcyonacea Anthothelidae Anthothela   

Cnidaria Anthozoa Alcyonacea Anthothelidae Iciligorgia   

Cnidaria Anthozoa Alcyonacea Calcaxonia Pseudochrysogorgia  

Cnidaria Anthozoa Alcyonacea Chrysogorgiidae Chrysogorgia  

Cnidaria Anthozoa Alcyonacea Chrysogorgiidae Iridogorgia  

Cnidaria Anthozoa Alcyonacea Chrysogorgiidae Metallogorgia  

Cnidaria Anthozoa Alcyonacea Chrysogorgiidae Radicipes   

Cnidaria Anthozoa Alcyonacea Clavulariidae Clavularia   

Cnidaria Anthozoa Alcyonacea Clavulariidae Rhodelinda   gardineri 
Cnidaria Anthozoa Alcyonacea Clavulariidae Telesto  

Cnidaria Anthozoa Alcyonacea Clavulariidae Telestula   

Cnidaria Anthozoa Alcyonacea Corallidae Hemicorallium   

Cnidaria Anthozoa Alcyonacea Coralliidae Corallium  

Cnidaria Anthozoa Alcyonacea Coralliidae Corallium  

Cnidaria Anthozoa Alcyonacea Ellisellidae Viminella  

Cnidaria Anthozoa Alcyonacea Isididae Acanella   
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Cnidaria Anthozoa Alcyonacea Isididae Keratoisis  

Cnidaria Anthozoa Alcyonacea Isididae Lepidsis  

Cnidaria Anthozoa Alcyonacea Isididae   

Cnidaria Anthozoa Alcyonacea Isididae   

Cnidaria Anthozoa Alcyonacea Keratoisididae Acanella   

Cnidaria Anthozoa Alcyonacea Keratoisididae Isidella   

Cnidaria Anthozoa Alcyonacea Mopseidae Minuisis  

Cnidaria Anthozoa Alcyonacea Mopseidae P. antarctica   

Cnidaria Anthozoa Alcyonacea Mopseidae Primnoisis    

Cnidaria Anthozoa Alcyonacea Nephtheidae Dendronephthya  

Cnidaria Anthozoa Alcyonacea Nephtheidae Duva  

Cnidaria Anthozoa Alcyonacea Nidaliidae Chironephthya   

Cnidaria Anthozoa Alcyonacea Paragorgiidae Paragorgia arborea 
Cnidaria Anthozoa Alcyonacea Paragorgiidae Paragorgia maunga 
Cnidaria Anthozoa Alcyonacea Plexauridae Paracis squamata 
Cnidaria Anthozoa Alcyonacea Plexauridae   

Cnidaria Anthozoa Alcyonacea Plexauridae  Acanthogorgia   

Cnidaria Anthozoa Alcyonacea Plexauridae  Acanthogorgiidae   

Cnidaria Anthozoa Alcyonacea Plexauridae  Anthogorgia   

Cnidaria Anthozoa Alcyonacea Plexauridae  Muriceides   

Cnidaria Anthozoa Alcyonacea Plexauridae  Paracis   

Cnidaria Anthozoa Alcyonacea Plexauridae  Paramuricea   

Cnidaria Anthozoa Alcyonacea Plexauridae  Swiftia   

Cnidaria Anthozoa Alcyonacea Plexauridae  Villogorgia   

Cnidaria Anthozoa Alcyonacea Primnoidae Callogorgia formosa 
Cnidaria Anthozoa Alcyonacea Primnoidae Callogorgia  

Cnidaria Anthozoa Alcyonacea Primnoidae Calyptrophora  

Cnidaria Anthozoa Alcyonacea Primnoidae Narella hypsocalyx 
Cnidaria Anthozoa Alcyonacea Primnoidae Narella mesolepis 
Cnidaria Anthozoa Alcyonacea Primnoidae Narella  

Cnidaria Anthozoa Alcyonacea Primnoidae Parastenella doederleini 
Cnidaria Anthozoa Alcyonacea Primnoidae Parastenella   

Cnidaria Anthozoa Alcyonacea Primnoidae Primnoa  

Cnidaria Anthozoa Alcyonacea Primnoidae Primnoa  

Cnidaria Anthozoa Alcyonacea Primnoidae Thouarella  

Cnidaria Anthozoa Alcyonacea Primnoidae   

Cnidaria Anthozoa Alcyonacea Primnoidae  Metafannyella   

Cnidaria Anthozoa Alcyonacea Primnoidae  Primnoa  

Cnidaria Anthozoa Alcyonacea Primnoidae  Primnoella   

Cnidaria Anthozoa Alcyonacea Primnoidae  Tokoprymno   

Cnidaria Anthozoa Alcyonacea Victorgorgiidae Victorgorgia   

Cnidaria Anthozoa Alcyonacea    

Cnidaria Anthozoa Alcyonacea    

Cnidaria Anthozoa Alcyonacea       
Cnidaria Anthozoa Alcyonacea      

Cnidaria Anthozoa Alcyonacea       
Cnidaria Anthozoa Antipatharia Antipathidae Antipathes   
Cnidaria Anthozoa Antipatharia Antipathidae Cirripathes    
Cnidaria Anthozoa Antipatharia Antipathidae Stichopathes   
Cnidaria Anthozoa Antipatharia Aphanipathidae Asteriopathes   
Cnidaria Anthozoa Antipatharia Cladopathidae Cladopathes   
Cnidaria Anthozoa Antipatharia Cladopathidae Trissopathes tetracrada 
Cnidaria Anthozoa Antipatharia Cladopathidae Trissopathes   
Cnidaria Anthozoa Antipatharia Leiopathidae Leiopathes acanthophora 
Cnidaria Anthozoa Antipatharia Leiopathidae Leiopathes bullosa 
Cnidaria Anthozoa Antipatharia Leiopathidae Leiopathes secunda 
Cnidaria Anthozoa Antipatharia Leiopathidae Leiopathes   
Cnidaria Anthozoa Antipatharia Myriopathidae Antipathella strigosa 
Cnidaria Anthozoa Antipatharia Myriopathidae Antipathella   
Cnidaria Anthozoa Antipatharia Myriopathidae Cupressopathes cylindrica 
Cnidaria Anthozoa Antipatharia Myriopathidae Cupressopathes simplex 
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Cnidaria Anthozoa Antipatharia Myriopathidae Cupressopathes  

Cnidaria Anthozoa Antipatharia Schizopathidae Alternatipathes alternata 
Cnidaria Anthozoa Antipatharia Schizopathidae Bathypathes patula 
Cnidaria Anthozoa Antipatharia Schizopathidae Bathypathes   
Cnidaria Anthozoa Antipatharia Schizopathidae Dendrobathypathes isocrada 
Cnidaria Anthozoa Antipatharia Schizopathidae Dendrobathypathes   
Cnidaria Anthozoa Antipatharia Schizopathidae Dendropathes   
Cnidaria Anthozoa Antipatharia Schizopathidae Lillipathes lillei 
Cnidaria Anthozoa Antipatharia Schizopathidae Lillipathes   
Cnidaria Anthozoa Antipatharia Schizopathidae Parantipathes dodecasticha 
Cnidaria Anthozoa Antipatharia Schizopathidae Parantipathes helicosticha 
Cnidaria Anthozoa Antipatharia Schizopathidae Parantipathes   
Cnidaria Anthozoa Antipatharia Schizopathidae Telopathes    
Cnidaria Anthozoa Antipatharia Stylopathidae Stylopathes   
Cnidaria Anthozoa Antipatharia Stylopathidae Triadopathes   
Cnidaria Anthozoa Antipatharia Stylopathidae Tylopathes glutinata 
Cnidaria Anthozoa Antipatharia Stylopathidae Tylopathes    
Cnidaria Anthozoa Antipatharia       
Cnidaria Anthozoa Corallimorpharia Corallimorphidae     
Cnidaria Anthozoa Gongonacea       
Cnidaria Anthozoa Pennatulacea Anthoptilidae Anthoptilum murrayi 
Cnidaria Anthozoa Pennatulacea Anthoptillidae Anthoptilum grandiflorum 
Cnidaria Anthozoa Pennatulacea Funiculinidae Funiculina quadrangularis 
Cnidaria Anthozoa Pennatulacea Halipteridae Halipteris finmarchica 
Cnidaria Anthozoa Pennatulacea Halipteridae Halipteris    
Cnidaria Anthozoa Pennatulacea Kophobelemnidae Kophobelemnon macrospinosum 
Cnidaria Anthozoa Pennatulacea Kophobelemnidae Kophobelemnon   

Cnidaria Anthozoa Pennatulacea Pennatulidae Gyrophyllum sibogae 
Cnidaria Anthozoa Pennatulacea Pennatulidae Pennatula inflata 
Cnidaria Anthozoa Pennatulacea Pennatulidae Pennatula   
Cnidaria Anthozoa Pennatulacea Pennatulidae Pteroeides   
Cnidaria Anthozoa Pennatulacea Protoptilidae Distichoptilum gracile 
Cnidaria Anthozoa Pennatulacea Umbellulidae Umbellula    
Cnidaria Anthozoa Pennatulacea Virgulariidae Acanthoptilum longifolium 
Cnidaria Anthozoa Pennatulacea       
Cnidaria Anthozoa Pennatulacea       
Cnidaria Anthozoa Scleractinia Caryophylliidae Caryophyllia   
Cnidaria Anthozoa Scleractinia Caryophylliidae Caryophyllia    
Cnidaria Anthozoa Scleractinia Caryophylliidae Caryophyllia   ambrosia 
Cnidaria Anthozoa Scleractinia Caryophylliidae Desmophyllum dianthus 
Cnidaria Anthozoa Scleractinia Caryophylliidae Goniocorella dumosa 
Cnidaria Anthozoa Scleractinia Caryophylliidae Solenosmilia variabilis 
Cnidaria Anthozoa Scleractinia Caryophylliidae Stephanocyathus platypus 
Cnidaria Anthozoa Scleractinia Dendrophylliidae Dendrophyllia    
Cnidaria Anthozoa Scleractinia Dendrophylliidae Eguchipsammia   japonica 
Cnidaria Anthozoa Scleractinia Dendrophylliidae  Enallopsammia rostrata 
Cnidaria Anthozoa Scleractinia Flabellidae Flabellum  

Cnidaria Anthozoa Scleractinia Flabellidae Flabellum   apertum 
Cnidaria Anthozoa Scleractinia Fungiacyathidae Fungiacyathus    
Cnidaria Anthozoa Scleractinia Oculinidae Madrepora oculata 
Cnidaria Anthozoa Scleractinia Oculinidae Oculina virgosa 
Cnidaria Anthozoa Scleractinia       
Cnidaria Anthozoa Zoantharia Epizoanthidae Epizoanthus paguriphilus 
Cnidaria Anthozoa Zoantharia Epizoanthidae Epizoanthus stellaris 
Cnidaria Anthozoa Zoantharia Epizoanthidae Epizoanthus   
Cnidaria Anthozoa Zoantharia Parazoanthidae Kulamanamana haumeaae 
Cnidaria Anthozoa Zoantharia Parazoanthidae Savalia   
Cnidaria Anthozoa Zoantharia Parazoanthidae     
Cnidaria Anthozoa Zoantharia       
Cnidaria Hydrozoa Anthoathecata Bougainvilliidae Garveia   
Cnidaria Hydrozoa Anthoathecata Oceaniidae Oceania armata 
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Cnidaria Hydrozoa Anthoathecata Stylasteridae Adelopora fragilis 
Cnidaria Hydrozoa Anthoathecata Stylasteridae Astya aspidopora 
Cnidaria Hydrozoa Anthoathecata Stylasteridae Calyptopora reticulata 
Cnidaria Hydrozoa Anthoathecata Stylasteridae Conopora candelabrum 
Cnidaria Hydrozoa Anthoathecata Stylasteridae Conopora laevis 
Cnidaria Hydrozoa Anthoathecata Stylasteridae Conopora unifacialis 
Cnidaria Hydrozoa Anthoathecata Stylasteridae Conopora verrucosa 
Cnidaria Hydrozoa Anthoathecata Stylasteridae Conopora    
Cnidaria Hydrozoa Anthoathecata Stylasteridae Crypthelia curvata 
Cnidaria Hydrozoa Anthoathecata Stylasteridae Crypthelia polypoma 
Cnidaria Hydrozoa Anthoathecata Stylasteridae Crypthelia robusta 
Cnidaria Hydrozoa Anthoathecata Stylasteridae Crypthelia stenopoma 
Cnidaria Hydrozoa Anthoathecata Stylasteridae Crypthelia   
Cnidaria Hydrozoa Anthoathecata Stylasteridae Errina dendyi 
Cnidaria Hydrozoa Anthoathecata Stylasteridae Errina   
Cnidaria Hydrozoa Anthoathecata Stylasteridae Errina   
Cnidaria Hydrozoa Anthoathecata Stylasteridae Lepidopora dendrostylus 
Cnidaria Hydrozoa Anthoathecata Stylasteridae Lepidopora sarmentosa 
Cnidaria Hydrozoa Anthoathecata Stylasteridae Lepidotheca chauliostylus 
Cnidaria Hydrozoa Anthoathecata Stylasteridae Lipidotheca   
Cnidaria Hydrozoa Anthoathecata Stylasteridae Stenohelia   
Cnidaria Hydrozoa Anthoathecata Stylasteridae Stylaster eguchii 
Cnidaria Hydrozoa Anthoathecata Stylasteridae Stylaster imbricatus 
Cnidaria Hydrozoa Anthoathecata Stylasteridae Stylaster sinuosus 
Cnidaria Hydrozoa Anthoathecata Stylasteridae Stylaster    
Cnidaria Hydrozoa Anthoathecata Stylasteridae     
Cnidaria Hydrozoa Leptothecata Aglaopheniidae Lytocarpia subdichotoma 
Cnidaria Hydrozoa Leptothecata Aglaopheniidae     
Cnidaria Hydrozoa Leptothecata Halopterididae Corhiza scotiae 
Cnidaria Hydrozoa Leptothecata Lafoeidae Acryptolaria conferta 
Cnidaria Hydrozoa Leptothecata Lafoeidae Acryptolaria   
Cnidaria Hydrozoa Leptothecata Lafoeidae Cryptolarella abyssicola 
Cnidaria Hydrozoa Leptothecata Plumulariidae Plumularia   
Cnidaria Hydrozoa Leptothecata Sertularellidae Sertularella  

Cnidaria Hydrozoa Leptothecata Sertulariidae Dictyocladium monilifer 
Cnidaria Hydrozoa Leptothecata Symplectoscyphidae Symplectoscyphus   
Cnidaria Hydrozoa Leptothecata Syntheciidae Synthecium brucei 
Cnidaria Hydrozoa Leptothecata Syntheciidae Synthecium   
Cnidaria Hydrozoa Leptothecata Tiarannidae Stegolaria geniculata 
Cnidaria Hydrozoa Leptothecata Tiarannidae Stegolaria irregularis 
Cnidaria Hydrozoa Leptothecata Tiarannidae Stegolaria   
Cnidaria Hydrozoa Leptothecata Zygophylacidae Zygophylax sibogae 
Cnidaria Hydrozoa       
Echinodermata Asteroidea Brisingida Brisingidae Brisinga   
Echinodermata Asteroidea Brisingida Brisingidae Brisingenes   
Echinodermata Asteroidea Brisingida Brisingidae Hymenodiscus aotearoa 
Echinodermata Asteroidea Brisingida Brisingidae Hymenodiscus   
Echinodermata Asteroidea Brisingida Brisingidae     
Echinodermata Asteroidea Brisingida Hymenodiscidae     
Echinodermata Asteroidea Brisingida Freyellidae Belgicella racowitzana 
Echinodermata Asteroidea Brisingida Freyellidae Freyastera digitata 
Echinodermata Asteroidea Brisingida Freyellidae Freyella echinata 
Echinodermata Asteroidea Brisingida Freyellidae Freyella felleyra 
Echinodermata Asteroidea Brisingida Freyellidae Freyella  

Echinodermata Asteroidea Brisingida Freyellidae   

Echinodermata Asteroidea Brisingida Novodiniidae   
Echinodermata Asteroidea Brisingida    

Echinodermata Asteroidea Forcipulatacea Asteriidae Allostichaster  

Echinodermata Asteroidea Forcipulatida Asteriidae Pseudechinaster rubens 
Echinodermata Asteroidea Forcipulatida Asteriidae Sclerasterias mollis 
Echinodermata Asteroidea Forcipulatida Stichasteridae Cosmasterias dyscrita 
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Echinodermata Asteroidea Forcipulatida Zoroasteridae Zoroaster  

Echinodermata Asteroidea Forcipulatida Zoroasteridae Zoroaster  

Echinodermata Asteroidea Notomyotida Benthopectinidae Benthopecten  

Echinodermata Asteroidea Notomyotida Benthopectinidae Cheiraster monopedicellaris 
Echinodermata Asteroidea Paxillosida Astropectinidae Astromesites primigenius 
Echinodermata Asteroidea Paxillosida Astropectinidae Dipsacaster magnificus 
Echinodermata Asteroidea Paxillosida Astropectinidae Plutonaster  

Echinodermata Asteroidea Paxillosida Astropectinidae Proserpinaster neozelanicus 
Echinodermata Asteroidea Paxillosida Astropectinidae Psilaster acuminatus 
Echinodermata Asteroidea Paxillosida Radiasteridae Radiaster gracilis 
Echinodermata Asteroidea Spinulosida Echinasteridae Henricia compacta 
Echinodermata Asteroidea Valvatida Goniasteridae Ceramaster patagonicus 
Echinodermata Asteroidea Valvatida Goniasteridae Hippasteria phrygiana 
Echinodermata Asteroidea Valvatida Goniasteridae Lithosoma novaezelandiae 
Echinodermata Asteroidea Valvatida Goniasteridae Mediaster sladeni 
Echinodermata Asteroidea Valvatida Goniasteridae Pillsburiaster aoteanus 
Echinodermata Asteroidea Valvatida Odontasteridae Odontaster benhami 
Echinodermata Asteroidea Valvatida Solasteridae Crossaster multispinus 
Echinodermata Asteroidea Valvatida Solasteridae Solaster torulatus 
Echinodermata Asteroidea Velatida Pterasteridae Diplopteraster  

Echinodermata Asteroidea Velatida Pterasteridae Hymenaster carnosus 
Echinodermata Asteroidea     

Echinodermata Crinoidea Comatulida Antedonidae Antedon  

Echinodermata Crinoidea Comatulida Antedonidae   

Echinodermata Crinoidea Comatulida Bathycrinidae   

Echinodermata Crinoidea Comatulida Charitometridae Charitometra basicurva 
Echinodermata Crinoidea Comatulida Charitometridae Glyptometra inaequalis 
Echinodermata Crinoidea Comatulida Charitometridae Glyptometra inaequalis 
Echinodermata Crinoidea Comatulida Charitometridae   

Echinodermata Crinoidea Comatulida Comatulidae   

Echinodermata Crinoidea Comatulida Pentametrocrinidae Pentametrocrinus semperi 
Echinodermata Crinoidea Comatulida Pentametrocrinidae Pentametrocrinus  

Echinodermata Crinoidea Comatulida Thalassometridae Aglaometra valida 
Echinodermata Crinoidea Comatulida Thalassometridae   

Echinodermata Crinoidea Comatulida    

Echinodermata Crinoidea Isocrinida Isselicrinidae Metacrinus wyvillii 
Echinodermata Crinoidea Millericrinida    

Echinodermata Crinoidea Cyrtocrinida    

Echinodermata Crinoidea     

Echinodermata Echinoidea Camarodonta Echinidae Dermechinus horridus 
Echinodermata Echinoidea Camarodonta Echinidae Gracilechinus  

Echinodermata Echinoidea Camarodonta Echinometridae Evechinus  chloroticus 
Echinodermata Echinoidea Cidaroida Cidaridae Goniocidaris parasol 
Echinodermata Echinoidea Cidaroida Cidaridae Goniocidaris umbraculum 
Echinodermata Echinoidea Cidaroida Cidaridae Ogmocidaris benhami 
Echinodermata Echinoidea Cidaroida Cidaridae Stereocidaris  

Echinodermata Echinoidea Cidaroida Histocidaridae Histocidaris  

Echinodermata Echinoidea Cidaroida Histocidaridae Poriocidaris purpurata 
Echinodermata Echinoidea Echinolampadacea Laganidae Peronella hinemoae 
Echinodermata Echinoidea Echinothurioida Echinothuriidae   

Echinodermata Echinoidea Echinothurioida Phormosomatidae Phormosoma  

Echinodermata Echinoidea Echinothurioida    

Echinodermata Echinoidea Pedinoida Pedinidae Caenopedina novaezelandiae 
Echinodermata Echinoidea Pedinoida Pedinidae Caenopedina otagoensis 
Echinodermata Echinoidea Pedinoida Pedinidae Caenopedina porphyrogigas 
Echinodermata Echinoidea Pedinoida Pedinidae Caenopedina pulchella 
Echinodermata Echinoidea Spatangoida Brissidae Brissopsis oldhami 
Echinodermata Echinoidea Spatangoida Spatangidae Paramaretia peloria 
Echinodermata Echinoidea Spatangoida Spatangidae Spatangus mathesoni 
Echinodermata Echinoidea Spatangoida Spatangidae Spatangus multispinus 
Echinodermata Echinoidea     
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Echinodermata Echinoidea     

Echinodermata Echinoidea     

Echinodermata Holothuroidea Elasipodida Laetmogonidae Laetmogone  

Echinodermata Holothuroidea Elasipodida Laetmogonidae Pannychia moseleyi 
Echinodermata Holothuroidea Elasipodida Pelagothuriidae Enypniastes eximia 
Echinodermata Holothuroidea Elasipodida Psychropotidae Benthodytes  

Echinodermata Holothuroidea Molpadida Molpadiidae Molpadia musculus 
Echinodermata Holothuroidea Synallactida Synallactidae Bathyplotes bigelowi 
Echinodermata Holothuroidea Synallactida Synallactidae Pseudostichopus mollis 
Echinodermata Holothuroidea     

Echinodermata Ophiuroidea Amphilepidida Ophiactidae Ophiactis abyssicola 
Echinodermata Ophiuroidea Euryalida Euralidae Ophiocreas sibogae 
Echinodermata Ophiuroidea Euryalida Euryalidae Asteroschema  

Echinodermata Ophiuroidea Euryalida Euryalidae Ophiocreas  

Echinodermata Ophiuroidea Euryalida Gorgonocephalidae Astrothorax waitei 
Echinodermata Ophiuroidea Euryalida Gorgonocephalidae Gorgonocephalus  

Echinodermata Ophiuroidea Ophiacanthida Ophiacanthidae Ophiacantha rosea 
Echinodermata Ophiuroidea Ophiacanthida Ophiodermatidae Bathypectinura heros 
Echinodermata Ophiuroidea Ophiacanthida Ophiodermatidae Bathypectinura heros 
Echinodermata Ophiuroidea Ophiacanthida Ophiodermatidae Ophiophthalmus relictus 
Echinodermata Ophiuroidea Ophiurida Ophiuridae Ophiomusium lymani 
Echinodermata Ophiuroidea     

Echinodermata      

Mollusca Aculifera     

Mollusca Bivalvia Limida Limidae Acesta maui 
Mollusca Bivalvia Limida Limidae Acesta saginata 
Mollusca Bivalvia Mytilida Mytilidae Perna canaliculus 
Mollusca Bivalvia Pectinida Pectinidae Delectopecten fosterianus 
Mollusca Bivalvia Pectinida Pectinidae Veprichlamys kiwaensis 
Mollusca Bivalvia Pectinida Pectinidae Zygochlamys delicatula 
Mollusca Bivalvia  Euciroidae Euciroa galatheae 
Mollusca Bivalvia     

Mollusca Cephalopoda Octopoda Opisthoteuthidae Opisthoteuthis  

Mollusca Cephalopoda Oegopsida Octopoteuthidae  Octopoteuthis 
Mollusca Gastropoda Littorinimorpha Capulidae Malluvium calcareum 
Mollusca Gastropoda Littorinimorpha Ranellidae Fusitriton magellanicus 
Mollusca Gastropoda Neogastropoda Buccinidae Aeneator recens 
Mollusca Gastropoda Neogastropoda Buccinidae Austrofusus glans 
Mollusca Gastropoda Neogastropoda Buccinidae Penion chathamensis 
Mollusca Gastropoda Neogastropoda Turbinellidae Coluzea mariae 
Mollusca Gastropoda Neogastropoda Turridae Comitas onokeana vivens 
Mollusca Gastropoda Neogastropoda Volutidae Alcithoe larochei 
Mollusca Gastropoda Neogastropoda Volutidae Alcithoe wilsonae 
Mollusca Gastropoda Neogastropoda Volutidae Provocator mirabilis 
Mollusca Gastropoda Nudibranchia    

Mollusca Gastropoda Trochida Calliostomatidae Calliostoma selectum 
Mollusca Gastropoda Trochida Calliostomatidae Calliostoma turnerarum 
Mollusca Gastropoda     

Mollusca Gastropoda     

Porifera Calcerea     

Porifera Demospongiae Dictyoceratida Irciniidae Psammacinia  

Porifera Demospongiae Haplosclerida Callyspongiidaea Callyspongia  

Porifera Demospongiae Poecilosclerida Cladorhizidae Abyssocladia carcharias 
Porifera Demospongiae Poecilosclerida Cladorhizidae Chondrocladia  

Porifera Demospongiae Poecilosclerida Coelosphaeridae Lissodendoryx bifacialis 
Porifera Demospongiae Poecilosclerida Crellidae Crella incrustans 
Porifera Demospongiae Poecilosclerida Hymedesmiidae Phorbas  

Porifera Demospongiae Suberitida Suberitidae Suberites affinis 
Porifera Demospongiae Tetractinellida Ancorinidae Penares  

Porifera Demospongiae Tetractinellida Ancorinidae Rhabdastrella  

Porifera Demospongiae Tetractinellida Ancorinidae Stelletta  
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Porifera Demospongiae Tetractinellida Astrophorina Ecionemia novaezelandiae 
Porifera Demospongiae Tetractinellida Corallistidae Corallistes fulvodesmus 
Porifera Demospongiae Tetractinellida Corallistidae Herengeria auriculata 
Porifera Demospongiae Tetractinellida Corallistidae Herengeria vasiformis 
Porifera Demospongiae Tetractinellida Geodiidae Geodia regina 
Porifera Demospongiae Tetractinellida Geodiidae Geodia vestigifera 
Porifera Demospongiae Tetractinellida Geodiidae Pachymatisma  

Porifera Demospongiae Tetractinellida Isoraphiniidae Costifer wilsoni 
Porifera Demospongiae Tetractinellida Neopeltidae Homophymia stipitata 
Porifera Demospongiae Tetractinellida Phymatellidae Neoaulaxinia persicum 
Porifera Demospongiae Tetractinellida Pleromidae Pleroma aotea 
Porifera Demospongiae Tetractinellida Pleromidae Pleroma menoui 
Porifera Demospongiae Tetractinellida Pleromidae Pleroma turbinatum 
Porifera Demospongiae Tetractinellida Scleritodermidae Aciculites pulchra 
Porifera Demospongiae Tetractinellida Tetillidae Fangophilina  

Porifera Demospongiae Tetractinellida Tetillidae Tetilla australe 
Porifera Demospongiae Tetractinellida Tetillidae Tetilla leptoderma 
Porifera Demospongiae Tetractinellida Theneidae Thenea novaezealandiae 
Porifera Demospongiae Tetractinellida Theneidae Thenea novaezelandiae 
Porifera Demospongiae Tetractinellida Theonellidae Discodermia proliferans 
Porifera Demospongiae Tetractinellida Vulcanellidae Poecillastra laminaris 
Porifera Demospongiae Tetractinellida Vulcanellidae Poecillastra  

Porifera Demospongiae     

Porifera Hexactinellida Amphidiscosida Hyalonematidae Hyalonema  

Porifera Hexactinellida Lyssacinosida Euplectellidae Euplectella aspergillum regalis 
Porifera Hexactinellida Lyssacinosida Euplectellidae Euplectella regalis 
Porifera Hexactinellida Lyssacinosida Euplectellidae Malacosaccus Malacosaccus erectus 
Porifera Hexactinellida Lyssacinosida Euplectellidae Walteria leuckarti 
Porifera Hexactinellida Lyssacinosida Rossellidae Caulophacus  

Porifera Hexactinellida Lyssacinosida Rossellidae Hyalascus  

Porifera Hexactinellida Lyssacinosida Rossellidae Rossella antarctica 
Porifera Hexactinellida Sceptrulophora Aphrocallistidae Aphrocallistes beatrix beatrix 
Porifera Hexactinellida Sceptrulophora Auloplacidae Auloplax sonnae 
Porifera Hexactinellida Sceptrulophora Farreidae Farrea similaris 
Porifera Hexactinellida Sceptrulophora Farreidae Farrea  

Porifera Hexactinellida Sceptrulophora Farreidae Hexactinellida  

Porifera Hexactinellida Sceptrulophora Tretodictyidae Hexactinella simplex 
Porifera      
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