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Fisheries

A The South Georgia groundfish survey: using long term data to
assess the population dynamics and ecology of historically
exploited fish species. Philip Hollyman (BAS)

A The use of miniature cameras to monitor the behaviour and benthic
impact of longline fishing gear at South Georgia. Chris Darby (Cefas)

A Spatial, temporal and demographic variability in Patagonian
toothfish (Dissostichus eleginoides) spawning from twenty-five
years of fishery data. Connor Bamford (BAS)

A The use of electronic monitoring to assess the risks of using net
monitoring cables. James Moir Clark (MRAG)

A Oceanographic Variability in Cumberland Bay: implications for
glacier dynamics and transport of mackerel icefish larvae. Joanna
Zanker (BAS)

A The South Georgia Risk Tool i a bespoke and interactive
management tool. Oliver Hogg (Cefas)
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The South Georgia groundfish survey: W
using long term data to assess the population
dynamics and ecology of historically 3
exploited fish species

Philip R. Hollyman, Simeon L. Hill, Vladimir V. Laptikhovsky, Mark Belchier, Susan
Gregory, Alice Clement, Martin A. Collins
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South Georgia groundfish survey

The groundfish survey is a biennial bottom trawl survey which h
been conducted since 1987.

It Is used to collect key information on mackerel icefish and juve
toothfish for their respective stock assessments.

Many other fish species are
caught during the survey,
allowing for detailedlong term
analyses of many fish
populations around the island



South Georgigroundfishsurvey
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Nototheniarossi(marbled rock cod)

N.rossiiis a higher trophic level fish, common to shelf habitats in
the southern ocean.

Adults are found between depths of 100 and 400m and they rea
a maximum length of ~90 cm.
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Historical exploitation in subarea 48.3

OF NI & OFUuOKSa FTNRY {2dziK DS?2
demersalPercomorph® s 0 difiey dcdéfed to have been
mostlyN. rossii(Everson, 2001)

400,000t i1s roughly equal to the combined annual catch of all
species within the Southern Ocean today (CCAMLR area)

Records from the early fishing efforts are limited, it is difficult to
gauge the exact location of fishing effort at the time. It is assume
that N. rossiihas not recovered ta Upf-&xploitation biomass



Life cycle oNototheniarossiic what do we know?




Length frequency between 2001 and 2007

Collection method

Bl survey (100 - 400m)
Trammel net (>100m)

Male SOM (40.2)
Female SOM (43.4)
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Only larger (>30cm) mature fish are caught in deeper water durig
the groundfishsurvey. Mainly smaller, immature fish were caughtin
shallow water trammel nets. This suggestpthwardmigration
with maturity

N. rossiiarvae have only been recorded 5 times in #lieyeariarval
sampling effort at King Edward Point.

Suspected\. rossilarvae have been found on the Western Core
Box survey, supporting the idea of offshore spawning




IsNototheniarossiirecovering at South Georgia?




Biomass estimates from tliggoundfishsurvey
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Change In catch ®.rossii
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Percentage of survey hauls containgossii
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Why was there a delay In recovery?

Was the population recovery slowed by the large/recovering
populations of fur seals at South Georgia?

AJuvenileN. rossiivould be prime food for fur seals in shallower
water

ALargest catches ™. rossiare in the South East where the fur J
populations are thought to be the smallest ‘




Are they eaten by fur seals?

Not commonly seen in fur seal diet data, even though they are
available
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L.larseni(agg

N.rossii N. rossii L.larseni(agg

Pics courtesy of K, Owen
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Conclusions

Since 2003N. rossiidoes appear to be making a recovery at Soutfi
Georgiag still nowhere near presxploitation biomass. |

Distribution has also changed with more catches at Shag Rocks

The delay in recovery may have been due to predation on juven h
N. rossiby fur seals a3

Given slow recovery to date it is unlikely that population will fully
recover, but was the prexploitation biomass representative?
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The use of miniature cameras to monitor the behaviour
and benthic impact of longline fishing gear
at South Georgia

A collaboration between, fishing vessel crew and companies, scientific
observers, GSGSSI & Cefas

N
Blue Belt Programme —zls UK Government



Understanding and
protecting biodiversity

ASGSSI Research and Monitoring plan - conserve marine

biodiversity, habitats and critical ecosystem function. Ensure that fisheries

are managed sustainably, with minimal impact on associated and dependent
marine ecosystems

ABB programme objectives 7 Research into the effects of fishing

on the SGSSI benthic environment including (i) the novel use of longline -
mounted camera systems and their application in marine management (ii)
modelling changes in risk to the marine environment due to fisheries
displacement.
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Benthic fishing gears

Spanish longline

800 - 1500 m depth

@ Line weights @)

o Side lines
i TTT/ TCU[TLTILLT
. Snoods with ‘ . .

Stone weights (8 Kg every 40 m)

Surface floats

Auto(long)line

Anchor

Anchor line (20 kg)
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Historic fishing patterns

Year Longline footprint (km2) % Fishing Zone % MPA

2012 27.32 0.0707 0.0022

2013 29.33 0.0759 0.0024 e

2014 28.42 0.0735 0.0023 = VA
2015 24.18 0.0625 0.0019 R
2016 25.03 0.0647 0.0020

2017 23.66 0.0612 0.0019

2018 27.12 0.0701 0.0022

2019 31.23 0.0808 0.0025

2020 28.02 0.0725 0.0023

2021 26.48 0.0685 0.0021 Lamiline: Foatprk 271
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Spatial distribution of longlining
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Longline cameras

A Three types of cameras: Australian Antarctic
Division (AAD), Little Leonardo and GroupB
cameras.

A 729 successful deployments of camera
systems; ~85% seabed image success rate
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Spatial coverage
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Historic Fishing Longline Camera
Effort Sampling
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ASediment type
ABenthic organisms
ALine movement

AOther species

Recorded by line #, time, date,

2016/07 /02 07 :4
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Risk classification

3 lines.
11 Vulnerable benthic species o
spread across a wide area. 1 within a BCA. 1 research
shallow line
Wide angle view of dispersed
1 vulnerable species 9 lines.
Limited view with frequent 2 research shallow lines.
abundance.
Static lineg frequent species in
restricted area (e.g. on
dropstone) with good view of
05 surroundings with low 13 lines.
abundance.
Moving line¢ sparse individuals
across a wide area.
Sparse dropstones or low 22 lines.
0.1 frequency of species (one or twc
individuals).
Bare areas.
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Substrate

Pebbles| Cobbles
0.64 0.09 0.08

Silt¢ black, sand; red, gravek blue, pebbleg pink and cobbleg green

Blue Belt Programme — = UK Government




Risk category by substrate type
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Risk distribution
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LiIne movement
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