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1. Introduction 
The exploratory fishery for Patagonian toothfish / Antarctic toothfish (Dissostichus eleginoides, D. 
mawsoni respectively) carried out between 2021-23 (CMM14e-2021) has been completed.  Fishing 
was undertaking in an area known as the George V Fracture Zone Research Block (GVFZ) adjacent to 
the NE of CCAMLR Convention Sub-area 58.4.1 (Figure 1).  
 
The objectives of this exploratory fishery were; 
 

a) to further explore the presence and distribution of toothfish in the SPRFMO 
Convention Area. 

b) to collect and provide information and data contributing towards the sustainable 
management of potential toothfish stocks in specific, data-poor zones of the 
Convention Area. 

c) to assess the potential for a future sustainable toothfish fishery in specific zones of 
the Convention Area. 

d) to provide occurrence information on marine mammals, seabirds, sharks, skates and 
rays and other species of concern. 

e) to better understand patterns of seabirds and marine mammals and their potential 
for interactions with fishing vessels. 

f) to evaluate the potential impacts of longlines on non-target associated or dependent 
species, and vulnerable marine ecosystems. 

g) to undertake tagging activities on toothfish to enable future studies on the migration 
of toothfish as well as a preliminary stock assessment. 

 
This report summarises all data collected in 2021-23 and provides a biomass assessment after 3 years 
of fishing.  A preliminary assessment has been provided previously after 2 years of fishing, which has 
guided the accepted proposal to continue fishing for another 3 years (CMM 14e-2024).  These data 
will directly inform integration of this region into the current toothfish stock hypotheses and 
connectivity analyses with other regions where appropriate. 
 

 
Figure 1 George V Fracture Zone research area within SPRFMO Convention Area.  Also shown are FAO 
Area and CCAMLR Convention Area.  
 



George V Fracture Zone Exploratory toothfish fishery – 2021-23 data summary.  
 

5 | P a g e  
 

The fishing area straddles the Southeast Indian Ridge at approximately 139oE / 53oS, at a position 
roughly surrounding the George V Fracture Zone (Sempéré et al. 1996). The area is characterised by 
short chains of seamounts and spreading ridges (Harris et al., 2014) generally rising to approximately 
1000m depth (500m depth for the highest seamount) and surrounded in abyssal hills of approximately 
2500m – 3500m depth. 
 

2. Methods 
 

2.1 Data collection 
All fishing was conducted on the FV Tronio using ‘Spanish’ double line bottom longline fishing gear 
(CCAMLR Gear Catalogue, specifically WG-FSA-11/53).  Two scientific personnel we on board in each 
year: one scientific observer from the Instituto Español de Oceanografía (IEO), Spain, and a second 
from Capricorn Marine Ltd.  All line setting metadata were collected by the vessel as well as total catch 
of target and main bycatch species. Biological data were collected for target and bycatch species 
according to the CCAMLR Scheme of International Scientific Observation, Scientific Observer’s Manual 
Finfish Fisheries (2023) including green weight, total length, sex, and maturity. Conversion factors for 
toothfish were measured. Otoliths were collected for all target species. Tagging of toothfish was 
conducted by Scientific Observers at a rate of 5 fish tagged per tonne.  Tissue samples of toothfish 
were collected for DNA analysis. Additional data were also recorded, including all seabird and marine 
mammal interactions, benthic video footage, benthic invertebrate sample collection, and the 
collection of oceanographic data.  Further details are found in the proposed fishing plan (COMM9-
Prop16 and SC8-DW05_Rev2). 
 
 
 

3. Results 
 

3.1 Catch and effort 
 

3.1.1 Toothfish 
 
With respect to toothfish, only Patagonian toothfish (TOP) was caught; no Antarctic toothfish (TOA) 
were caught in any of the three campaigns.  The TAC was achieved in 2021 and 2022 after fishing for 
approximately 2 weeks per season (Table 1).  In 2023, logistic constraints on the vessel movements 
meant that only 8 days of fishing could be conducted, achieving just over half of the TAC.  Fishing areas 
were distributed in a north-south direction in Research Block A of the GVFZ, following along the 
seamount chain/ridge of the area (Figure 2). Line setting depths ranged between 1,008m and 2,376m 
depth.  Line length and numbers of hooks set per line were consistent between years. No lines were 
reported lost in 2021, 2022, 2023. Some hook losses occurred, estimated to be 1% of the total, as well 
as occasional steel weights that are lost. 
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Table 1 Summary of TOP catch and effort.  
Year Fishing period Days 

fishing 
Number of 
lines set 

Mean line 
length 
(m) 

Mean 
hooks set 
per line 

Toothfish 
green weight 
(kg) 

2021 22 Oct - 6 Nov 15 27 8,752 4,862 74,889 
2022 6 - 21 Oct 13 32 8,990 4,865 74,898 
2023 13 - 21 Nov 8 17 9,063 4,944 42,957 

 
 
 
 

 
 

Figure 2 Location of lines set (set_start) in 2021-23.  Highlighted are fishable seamounts defined by 
bathymetry ranging between 600m – 2500m depth (GEBCO 2022).  Mean CPUE (kg/km line) is for all 
years.  
 
 
CPUE (kg/km of line) varied around an average of 283 kg/km line for all three seasons (Figure 3).  
Within years, CPUE varied widely, with no significant differences between years (ANOVA, f2,73 = 0.7586, 
p = 0.4.472), although a reduction in variability can be seen in 2023.   
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Figure 3 Box and whisker plot of CPUE (kg/km of line) of TOP from all lines in 2021, 2022 and 2023, 
representing medians, upper and lower quartiles and statistical max and min values.   Overall mean 
CPUE per line (283 kg/km line) is shown by the dashed red line.  
 
 
 

3.1.2 Fish Bycatch 
 
Macrourus spp. was the primary bycatch species in all years, amounting to approximately 1% of the 
total toothfish catch (Table 2) each year.  Secondary bycatch species include Antimora rostrata that 
was consistently caught in small amounts each year.  Lepidion spp, Spectrunculus grandis (pudgy/giant 
cusk-eel), and Muraenolepis spp. (eel cod) were infrequently caught.  
 
 
Table 2 Total bycatch species weight (kg) as recorded on the bridge. 

Species Code 
Season 

2021 2022 2023 
Antimora rostrata ANT 130.2 137.4 27.5 
Macrourus spp. GRV 783.6 983.5 466.8 
Lepidion spp. LEV - 4.8 3.6 
Spectrunculus grandis OSG - - 6.2 
Muraenolepis spp. MRL 85.9 10.2 - 
Muraenolepis microps MOY - 21.2 - 
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3.2 Biological data and analysis 
 
All biological data were recorded in standard Scientific Observer spreadsheets. Toothfish otoliths were 
collected in 2021 (271 pairs), 2022 (318 pairs) and 2023 (194 pairs).  These will be processed for 
production of an age-length key.  Observers followed protocols for collection of TOP tissue samples 
for DNA analysis (frozen and ethanol) in all years.  Results of otolith and DNA analyses will be 
presented/published in due course.    
 
 

3.2.1 Length/Frequency - TOP 
The length-frequency of TOP from 2021-23 is shown in Figure 4.  Median and mean fish lengths 
declined from a mean of 107cm and mode of 105 cm in 2021, to a mean of 96 cm and a mode of 96 
cm in 2023, with larger size classes were not present in the catch in 2022, and further reductions in 
frequency in 2023.  Smaller individuals (<75 mm TL) are seen in 2023.   The distributions of each year 
are significantly different to each other (Kolmogorov-Smirnov Test, p < 1.265e-13).   

 

 
Figure 4 Length-frequency of all TOP in 2021, 2022, 2023.   
 
 



George V Fracture Zone Exploratory toothfish fishery – 2021-23 data summary.  
 

9 | P a g e  
 

3.2.2 Sex and Maturity - TOP 
Male and female length frequency of TOP is shown in Figure 5.  In all years, males were generally 
smaller than females.  The sex ratio of catch changed between years, with the loss of largest individuals 
attributed to decreasing numbers of females being caught.  
 
 
 

 
Figure 5 Length-frequency of males and females of TOP in 2021, 2022, and 2023. 
 
Maturity stages of males and females caught in 2021, 2022, and 2023 are shown in Figure 6.  Maturity 
stages 1-5 were found in all years. In 2021, the majority of fish were in the Stage III (Developed), whilst 
in 2022 Stage II (Developing) were more common among both males and females.  In 2023, 40% of 
males and 22% of females were in Stage V (Spent).  Such inter-annual variability in maturity stages 
may, in part, account for variability in size-frequency distributions observed.   
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Figure 6 Frequency of maturity of male and female TOP from 2021, 2022 and 2023.   

 
 

3.2.3 Bycatch 
 
Scientific Observers collected biological data from all bycatch species. Minimum data collected was 
Total weight and Total length (with preanal length taken for some Macrourids on occasion), 
summarised in Table 3.  Sex and maturity were collected by non-random sub-sampling, with some 
tissue sampling.  Details are found in Observer Data collections spreadsheets.  
 
There was no chondrichthyan bycatch recorded.   
 
Macrourus holotrachys (MCH) was the most commonly caught bycatch species.  Length-frequency of 
MCH for caught between 2021-23 is shown in Figure 7, where the size distribution is relatively stable 
between years.  
 
 
 
 
 
 



George V Fracture Zone Exploratory toothfish fishery – 2021-23 data summary.  
 

11 | P a g e  
 

Table 3 Length (cm) and weight (kg) of bycatch catch species as measured by Scientific Observers.   

Year  

M
acrourus 

holotrachys  (M
CH)  

M
acrourus 

carinatus  (M
CC)  

M
acrourus cam

l 
(Q

M
C) 

M
acrourus w

hitsoni 
(W

G
R) 

Antim
ora rostrata 
(AN

T)  

M
uraenolepis spp. 

(M
RL) 

M
uraenolepis 

m
icrops  (M

O
Y)  

Coryphaenoides 
spp. (CVY) 

Lepidion spp  (LEV) 

Spectrunculus 
grandis (O

SG
) 

2021 Total Weight 783.6 - 0.8 - 130.2 85.9 - 3.2 - - 

 Number measured 160 - 3 - 49 21 - 3 - - 

 Length Range 50-
88 

- 58 - 52-78 66-95 - 65-67 - - 

 Length mean 68 - 58 - 65 83 - 62 - - 

2022 Total Weight 338 645 - - 142 7 21 - 4.8 - 

 Number measured 157 54 - - 64 2 5 - 2 - 

 Length Range 48-
86 50-74 - - 44-82 86-88 79-90 - 55-77 - 

 Length mean 68 57.9 - - 61.4 87 85 - 67 - 

2023 Total Weight 154 7.52 - 28.1 10.53 - - - 3.66 6.2 

 Number measured 68 4 - 14 4 - - - 1 1 
 

Length Range 51-
87 

51-74 - 51-
80 

59-72 - - - 69 88 
 

Length mean 65 66 - 67 65 - - - 69 88 

 
 
 

 
Figure 7 Macrourus holotrachys (MCH) length-frequency distribution from 2021-23. 

Macrourus holotrachys (MCH)
Length / Frequency
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3.2.4 Tagging – TOP 
Tagging of TOP was carried out at a rate of 5 fish / tonne, using standard tagging methods.  In 2021, 
379 tagged fish were released, 380 in 2022, and 222 in 2023.  No tagged and released fish were re-
captured in season.  Tag overlap statistics achieved were 66.20% (2021), 69.77% (2022), and 83.43% 
(2023).   
 
Of the tagged fish released in 2021, three tagged fish were recovered in 2022, with a further one 
recovered in 2023. Two fish that were released in 2022 were recovered in 2023. Recoveries occurred 
on the same patch of seamount/ridge from which they were released (Figure 8).  
 
In addition, six tagged fish were recovered in the GVFZ that had originally been released in the 
Macquarie Ridge fishery between 2004-2021. Data from these recaptures have been sent to the 
Australian Antarctic Division in Hobart.   
   
 

 
Figure 8 Tagging releases and recoveries on the GVFZ in 2021, 2022, and 2023 fishing campaigns. 
 
 

3.3 Biomass estimates 
 
Analysis of tagging data was done using the Chapman method as detailed in CCAMLAR SC-XXXV 
Appendix 5. Biomass is calculated as: 
 

 
 
where nj–1 is the number of tagged fish available for recapture at the end of the season prior to season 
j, cj is the catch in season j (including those that were tagged and release) and mxj is the number of 
tagged fish recaptured in season j (excluding within-season recaptures). 
 

!! =	
$	 %!"# + 1
()! + 1
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The number of tags available is calculated as; 
 

 
 
Where rj is the total number of fish released in CCAMLR fishing season j, mj is the total number of 
tagged fish recaptured in CCAMLR fishing season j, and nj–1 is the number of tagged fish available for 
recapture at the end of the season prior to season j.  t is the post-tagging mortality rate of 0.1 (Agnew 
et al., 2009). f is the annual tag loss rate which is 0.0084 (WG-SAM-11/18). M is natural mortality: 
0.155 for Patagonian toothfish (D. eleginoides) (Candy et al., 2011). 
 
A length-weight relationship (Figure 9) was calculated for fish captured in 2021-2023 as: 
 
𝑊 = 5.075e-06 𝐿	3.161; 𝑅2 = 0.925 
 

 
Figure 9 Length-weight relationship for Patagonian toothfish 2021-23.   
 
Calculations of biomass using the Chapman tag-recapture method was implemented in R (4.4.0) using 
modified scripts provided by CCAMLR (https://github.com/CCAMLR-Science/Trend_Analysis). 
 
Table 4 gives results of biomass estimates from Chapman tag-recapture method.  Biomass estimates 
after 2023 recaptures was 6,297t (CIlower – 3,503; CIupper – 13,127).  
 
 
Table 4 Biomass estimates for TOP in research block GVFZ A.  
 

Research 
Block 

Species Season Biomass 
Est 

CI 
lower 

CI 
upper 

N  
recaptures 

N 
Hauls 

Method 

GVFZ - A TOP 2022 5951 2946 13454 3 32 Chapman 
GVFZ - A TOP 2023 6297 3503 13127 3 17 Chapman 

 

        
         

 

!!
	# = 1, 	 '! 1 − ) *" #$% −+!
	# > 1, 	 !!"&*" #$% + '! 1 − ) *" #$% −+!
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3.4 Seabirds and Marine Mammals 
There were no incidental mortalities of seabirds or marine mammals recorded during 2021-23 
seasons. There were no marine mammals observed.   Table 5 summarises the seabirds observations 
made by scientific observers. Notably, the number of different species observed in 2023 (14 species) 
compared to 2022 (8 species), possibly due to Scientific Observer’s knowledge. Observations in 2023 
included 3 species listed as Endangered (EN) under IUCN Red Listing.   
 
Table 5 Seabird observations during line setting and hauling in 2022 and 2023.  No observations were 
made in 2021.  * Note that in 2023, all line setting was done at night and as such no birds were 
observed.  

Species Common 
Name 

 2022 2023 

IUCN 
Status 

Observations 
during Line 

Setting 

Observations 
during Line 

Hauling 

Observations 
during Line 

Setting*  

Observations 
during Line 

Hauling 

Daption capense Cape petrel LC 157 122  16 

Macronectes halli 
Northern 

giant petrel LC 193 388  81 

Macronectes giganteus Southern 
giant petrel 

LC - -  44 

Macronectes spp Giant petrel - - 25   

Fregetta tropica 

Black-
bellied 
storm 
petrel 

LC - -  5 

Halobaena caerulea Blue petrel LC - -  10 

Procellaria 
aequinoctialis 

White-
chinned 
petrel 

VU - -  3 

Diomedea epomophora 
Southern 

Royal 
albatross 

VU - 13   

Diomedea exulans 
Wandering 
albatross VU 76 94  56 

Thalassarche 
melanophris 

Black-
browed 

albatross 
LC 272 114  43 

Thalassarche cauta Shy 
albatross 

NT - -  2 

Thalassarche 
chlororhynchos/carteri 

Atlantic / 
Indian 
yellow-
nosed 

albatross 

EN - -  2 

Thalassarche 
chrysostoma 

Grey-
headed 

albatross 
EN - -  10 

Phoebetria palpebrata 
Light-

mantled 
Albatross 

NT - -  31 

Phoebetria fusca 
Sooty 

albatross EN - -  34 

Fulmarus glacialoides Southern 
Fulmar LC 1 2   

Pachyptila spp Prion - 3 14  45 

Total   702 772  382 
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3.5 Benthic Habitats and VME 
Very little bycatch of VME indicator taxa was recorded in 2021, 2022, 2023 exploratory fishing periods. 
VME bycatch recorded are shown in Table 6. Often, VME species recovered were dead fragments.  
VME move-on rules were not triggered at any time (CMM 03-2023). When physical samples were 
brought up on the line, observers collected representative living samples and were kept frozen until 
Tronio returned to port. Samples were then photographed and sent to museum specialists for 
identification and curation.   
 
Table 6 VME indicator taxa bycatch recorded by scientific observers in 2021, 2022, and 2023. Shown 
is total weight (kg) for all lines in each year.  

VME Group Code VME Group Name 2021 
Weight (kg) 

2022 
Weight (kg) 

2023 
Weight (kg) 

CSS Scleractinia 1.675 1.375  

AJZ Alcyonacea 0.05   

AQZ Antipatharia 0.17 0.38  

AXT Stylasteridae  2.5  

GGW Gorgoniidae 0.1 0.045 0.35 

Total  1.995 4.3 0.35 

 
 
 

  
Figure 10: VME sample examples.  Left – Antipatharia (AGZ) recovered in 2022. Right - Gorgonacea 
(GGW) recovered in 2023. 
 
 
Video cameras were deployed on several lines between 2021-23 across the area of fishing, with useful 
images coming from 6 lines (Figure 11).  Cameras were positioned to capture both seabed species and 
habitats.  
 
Video footage of the seabed indicates the seamount habitat in areas fished is made up of cobble, 
possibly exposed bedrock, and sand. Few invertebrates were seen on rock surfaces; a small ophiuroid 
was noted on a rock, and a single small coral, possibly Antipatharia (Figure 12). Larger lithodid crabs 
were seen at Line 20 in 2021.  Chaetognaths and Caridean shrimps were observed swimming through 
the image field.  
 
Seabed images tend to verify results of VME predictive modelling conducted by others in recent years, 
where modelling results indicate that the seamounts of the GVFZ RB may have relatively low habitat 
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suitability for VME indicator species. Anderson et al. (2016) found habitat suitability indices of 
between <0.2-0.4 (range is 0-1) for the GVFZ RB; Tittensor et al. (2009) found decreasing habitat 
suitability with increasing seamount summit depth (0.6 at 500m depth to near zero probability at 
1500m depth); and Davies and Guinotte (2011) predicted zero suitability in a binary model. Most 
recently, ensemble predictive models based on past modelling and new data were presented to 
SPRFMO Scientific Committee in 2020 by Australia and New Zealand, which covered the GVFZ RB (SC8-
DW07 rev 1).  Areas in the GVFZ appear to have relatively low habitat suitability in all VME indicator 
groups tested.  However, the study also notes that environmental data is lacking in the GVFZ area, 
suggesting lower certainty in the predicted relationship between species occurrence and 
environmental predictor.   
 
 

 
Figure 11 Camera video sites in the GVFZ 2021, 2022, 2023 fishing seasons.  
 
 

Line 1 - 2022

Line 5 - 2022

Line 15- 2021

Line 20- 2021 Line 13- 2023

Line 10- 2023



George V Fracture Zone Exploratory toothfish fishery – 2021-23 data summary.  
 

17 | P a g e  
 

 
Figure 12 Representative screenshots of video imagery taken at three fished locations in the GVFZ.  
Depths of lines shown are the average of start and end line setting depths. 
 
 
 

3.6 Oceanography 
Oceanographic data was collected at six stations in 2021 by attaching a Valeport FastCTD to the anchor 
line.  There were difficulties with the instrument in 2022, and consequently no CTD deployments were 
made.  CTD measurements resumed in 2023 using Starr-Oddi DST-CTD’s, where three successful 
deployments were made.   
 
Data from 2021 and 2023 provided similar ocean structure.  The area was characterised by three 
distinct vertical layers.  In the southern part of the area (e.g. Line 2, 2021; Figure 13), surface layers 
were mixed down to approximately 250m depth.  A strong halocline was evident as 250m depth 
separating surface waters from a deeper layer of saltier, colder water beginning at approximately 
750m depth and continuing to the seabed.  At the seabed there was slight variability in temperature 
during the 18hrs of line setting.   
 
At northern locations of the study area (e.g. line 20, Figure 14) the surface layer showed multiple, 
weakly stratified layers down to approximately 600m depth.   A that depth, water becomes colder and 
saltier, with densities similar to deeper water layers similar to the southern and central region of the 
survey area.  This suggests there is an increase in turbulent mixing in the northern area disrupting the 
two layer surface structure seen in further south.  Bottom water was relatively stable throughout the 
12hr setting period, with a slight fluctuation after about 6 hrs.   
 

Line 1 - 2022

Antipatharia ? Line 15 – 2021
Depth – 1587m

Line 20 – 2021
Depth – 1850m

Line 1 – 2022
Depth – 1850m

Line 5 – 2022
Depth – 1694m
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Figure 13 CTD profile at Line 02, 2021, showing temperature and salinity profiles (top left), TS plot (top 
right), bottom temperature (bottom left), and geographic position and bathymetry at the station 
(bottom right).   
 
 

 
Figure 14 CTD profile at Line 20, 2021, showing temperature and salinity profiles (top left), TS plot (top 
right), bottom temperature (bottom left), and geographic position and bathymetry at the station 
(bottom right).   
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A cross-section of CTD profiles along a north-south transect shows that surface waters are 
approximately 3.5 oC cooler in the south compared to the north, and there is a south to north gradient 
in increasing surface salinity.  Bottom water is colder and saltier in the south compared to the north, 
resulting in an increasing bottom water density gradient between the south and north.  This gradient 
marks the transition from the Subantarctic Front in the north, to the Polar Front in the south.  Bottom 
water at these locations is likely to be Antarctic Intermediate Water (AAIW) corresponding to a density 
surface of approximately 27.4 with overlaying Subantarctic Mode Water (SAMW) (Yaremchu et al 
2001).  
 
 

4. Discussion 
 
There is a paucity of information on the toothfish stock and the biological/ecological character of the 
GVFZ area. Prior to 2021, there were two records of Patagonian toothfish registered with OBIS and 
apparent records held by the Australian Government (L. Georgeson pers. com.).  Other past 
observations made in the area include seabird observations made opportunistically from vessels that 
frequently pass through, but little data collected systematically. There was no knowledge of seabed 
habitat or species.  
 
The collection of data from the FV Tronio exploratory fishing campaigns in 2021-23 has provided much 
needed information on the toothfish stock in this area.  Their abundance (CPUE) along the deep ridge 
system may be partitioned to ridge/seamount peaks, as indicated by tag release and recoveries.  But 
despite this, there is evident connectivity to the wider region from as far as Macquarie Ridge 700nm 
to the east of the GVFZ as evidenced from tag recoveries.  Patterns of sex ratio and reproductive state 
of toothfish fish caught changed throughout the study period; further exploration in the area may 
provide some explanation possibly relating to early exploitation of a virgin stock or alternatively, 
variability in reproductive pattern and migration between deep and shallower depths.  Supplementary 
genetic and otolith samples collected will be analysed and should provide critical information on the 
age distribution and connectivity of Patagonian toothfish in the region’s adjacent toothfish fisheries. 
 
In addition, bycaught species, benthic species and habitats, seabird observations, and oceanography 
enhance our understanding of this poorly studied area of the Southern Ocean.  There are relatively 
few species of bycaught fish, with their occurrence appearing relatively patchy.  Only Macrourus 
holotrachys was caught consistently each year in significant numbers.  The lack of VME species 
encountered has been a valuable observation, confirming the predictions of low VME suitability made 
for the region (Anderson et al. 2016; Tittensor et al. 2009; Davies and Guinotte 2011).  Notably, the 
lack of elasmobranch bycatch suggests that sharks and skates are relatively rare; nevertheless, 
precautionary bycatch monitoring and move-on triggers should remain in place until further 
exploratory fishing can be conducted.  These biological indicators be explained by in part, the very 
cold, dense AAIW at these depths.    
 

5. Future work 
 
This exploratory fishery will continue from 2024-2026, collecting similar data across and expanded 
fishing area.  Based on data and patterns found in 2021-23, future work will focus on; 
 

- expanding the fishing area to new seamounts and ridges in the currently fished area as well 
as new areas to the east.  
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- toothfish tagging, and the fidelity of tagged fish to areas of seamounts and ridges 
- toothfish population sex ratio, and how that relates to reproduction and maturity patterns 
- collection of Macrourus holotrachys genetic samples for connectivity studies 
- continued gathering of benthic imagery for habitat studies and VME species collection 
- continued deployment of CTDs for oceanographic characterisation of the region.   

 
Also in the coming years, toothfish otolith and genetic samples from 2021-23 will have been 
processed, and results from those analysis may inform additional studies to be undertaken in the 
2024-26 fishing seasons.   
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