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Benthic wildlife underwater video recording

during longline survey in Weddell Sea

Abstract. Non-extractive method for the benthic wildlife study using the underwater video system (UVS) recording was provided
during the research survey with the bottom longline in the northwestern part of the Weddell Sea. At the longline survey stations
the data on wind direction and speed, state of the sea, air temperature, cloudiness, ice concentration, atmospheric pressure,
precipitation, depth and coordinates of the anchor setting, direction of the longline set also were collected. It was found that the
UVS with additional light during video recording does not disturb the animal behavior at depths of 700—1100 m in the study
area. Three UVS observations have been described. The slope of the northwestern part of the Weddell Sea can be considered as
spawning site of squid (Slosarczykovia circumantarctica). The data indicate wide distribution of Antarctic krill (Euphausia
superba) and Antarctic jonasfish (Notolepis coatsi) in the area. The high density of the adult Antarctic jonasfish in a single place
has never been recorded before. Preliminary observations and analysis of video recordings showed that the shooting lighting and
observation distance are sufficient for observing and identifying animals, their behavior and movement. This technique will

allow estimating the relative species abundance and size distribution.
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1 Introduction

At the beginning of February 2020, the Ukrainian
longline vessel CALIPSO performed the research sur-
vey with the bottom longline in accordance with the
decision of the Commission for the Conservation of
Marine Living Resources (CCAMLR) to estimate
the biomass of Antarctic toothfish (Dissostichus maw-
soni, Nototheniidae). The research survey was carried
out based on the standard rules performed regularly
under the responsibility of CCAMLR in the north-
western Weddell Sea of statistical Subarea 48.1. Special
attention was paid to test and use a deep-sea video
system to capture benthos video data. The studies using
similar devices were carried out on fishing vessels in

the Antarctic and Patagonian toothfishes fishery in
the Ross, Mawson and D’Urville Seas (Dunn et al.,
2016; Di Blasi et al., 2018; Maschette et al., 2016). In
the Weddell Sea (West Antarctica) south of the re-
search survey area by the CALIPSO vessel, video ob-
servations were carried out on a remotely operated
vehicle (ROV) from the POLARSTERN vessel, Ger-
many (Gutt et al., 2008), and to the east of the area
with a near-trawl video camera during shooting with
a bottom trawl by a US vessel (Jones & Lockhart,
2011; Lockhart et al., 2009). In both latter cases,
video was collected at the depth less than 800 meters.
In this paper we consider a new for Ukraine UVS
non-extractive recording method for the study of the
benthic wildlife. Simultaneously with the video record-
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Figure 1. The UVS Benthic 2 GroupBinc kit for deep sea video
recording used in the survey

ing, oceanological parameters on depth, temperature
and salinity were also recorded using the salinity,
conductivity, temperature and depth logger the DST
CTD Star-Oddi kit. During the CALIPSO survey at
three longline stations, a set of equipment for under-
water video recording was attached to the fishing gear
the underwater video system (UVS) and three video
clips were successfully recorded. These data serve to
improve the knowledge of the spatial and temporal
distributions of fishes and other Antarctic ecosystem
components, which is a criterion of conservation and
management of the ecosystem.

2 Methods

The underwater video system Benthic 2 GroupBinc
kit (https://www.groupbinc.com/) is shown in Fig. 1.
The kit included GitUp2 action camera, sealed cylin-
der for camera with powerful battery, main pro-
grammer and camera power stabilizer, sealed cylin-
der with powerful light-emitting diode (LED) lamp,
powerful battery and secondary programmer for the
LED lamp operation, two cables, which connect the
cylinders and two battery chargers. There were two
sets of the UVS equipment on board the vessel. The
special stainless steel platforms (frame) were made to
accommodate the UVS (Fig. 2a). Before installation
(mounting) of the UVS on the fishing gear (longline),
the UVS was repeatedly and successfully tested.

According to the technical characteristics, the
equipment could be used at a maximum depth of
1750 m. Video recording starts at the moment when
the camcorder is immersed into the water and is fi-
nished when the battery charge is exhausted. Each
camcorder has capacity to keep video recordings at
64 Gb memory card. The recording time lasts about
4.5 hours with the full high definition format 1920 x
x 1080 pixels resolution and the 60 frame per second
rate. Each memory card stores 15—16 videos. The
viewing angle of the lens is 120°. The time displayed
on the camera and on the DST CTD sensor capsule
was synchronized, which also allows to track the
scene, depth and the recording time in UTC, while
the camera sinks to the seabed. The appropriate dis-
tance for identification of the object, for example,
fish of 10 cm size is about 3 m.

The DST recorder in a plastic housing of the DST
CTD Star-Oddi kit (Fig. 2b) was attached to the plat-
form with video equipment to collect oceanological
data: depth, temperature and salinity. At the longlines
stations, other data were also collected: the wind
direction and speed, sea waves, air temperature, cloudi-
ness, ice concentration, atmospheric pressure, pre-
cipitation, depth and coordinates of the anchor set-
ting, direction of the longline setting. The camera
positioning depth was recorded from the vessel’s echo
sounder and then updated using the DST STD equip-
ment. Three successful UVS observations were made
using the UVS in Subarea 48.5 in Weddell Sea (Fig. 3).

3 UVS observation station description

The observation with the UVS equipment has been
provided during the CALIPSO research survey with
the bottom longline in the northwestern Weddell Sea
of CCAMLR Subarea 48.1 at the beginning of Feb-
ruary 2020 at three survey station with numbers ac-
cording to the longline survey scientific program.
Station 1. Date of operation, 2 February 2020. The
approximate time period of UVS operation 23:30—
04:00 UTC, wind direction SW, speed 8 m/s, sea
condition 1 point, air temperature 0 °C. The water
surface temperature was about 0 °C. The water tem-
perature at the bottom was —0.81 °C. The depth of
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Figure 2. (a) The special platform with the UVS Benthic 2 GroupBinc equipment inside; (b) the DST CTD Star-Oddi kit: A —
communication box, B— DST CTD recorder logger, C — plastic housing
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Figure 3. Map of the UVS stations (stars) in Subarea 48.1 in Weddell Sea

the camera set at the bottom 733—736 m. Ice con-
centration was 4 points in the area of the longline sta-
tion. The coordinates of the camera exit from the vessel:
63°55'S, 53°53' W. The camera was attached to a trans-
verse connecting line in proximity to the hook line.
Longline setting direction was 57°. The direction of the

bottom water current was 320—330°, the current speed
was about 1 m/s. The seabed is flat, rocky. The stones
at the seabed are mostly small size. When touched
the seabed, the platform with the camera was tilted at
an angle of 45—50°. Video shooting at the seabed
mainly occurred with tilted video image.
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Station 4. Date of operation, 4 February 2020. Ap-
proximate period of operation of the UVS is 14:30—
19:00 UTC. Wind direction SE, wind speed 6 m/s,
sea condition 3 points, air temperature 0 °C, the water
surface temperature about 0 °C. The water temperature
at the bottom was —0.36 °C. The depth of the camera
set at the bottom 1115—1118 m. There was no ice in the
area of the longline setting. The coordinates of the
camera launch from the vessel: 62°30" S, 53°46’ W.
The camera was attached to a transverse connecting line
in proximity to the hook line. The direction of setting
the longline was 146°. The direction of the sea cur-
rent — 320—330°, and the current velocity was 0.3—
0.5 m/s. The seabed was rocky with an uneven relief
and relatively flat section of the seabed. The stones at
the bottom are mostly small sized. The platform with
the camera when touched the seabed initially was
tilted at an angle of 45—50° then stabilized almost
horizontally. Video at the bottom was mainly record-
ed with camera tilt at 5—10 degrees to the horizon.

Station 9. Date of operation, 7 February 2020. The
approximate time period of the UVS operation was
17:00—22:00 UTC, wind direction SE, wind speed 7 m/s,
sea condition 4 points, air temperature 3 °C, the wa-
ter temperature at the seabed —0.34 °C. The sea depth
was 1032—1034 m. There was no ice in the area where
the longline was set, but several icebergs were observed
around. The coordinates of the exit from the vessel:
62°20" S, 53°39" W. The camera was attached to the
hook line, longline setting direction 50°. The direction
of the bottom water current was of 320—330°, the sea
current velocity was of 1.5—2 m/s. The seabed is rocky
with uneven terrain. The stones at the bottom were
small and large sized. When touched the seabed, the
platform initially was set horizontally, but the field of
view was overlapped by a fishing line. Soon, the plat-
form with the camera began to turn over and fell on its
side. Video shooting at the seabed mainly occurred in a
vertical plane. The field of view was periodically blocked
by a fishing line. Most likely one of the floating icebergs
on the site captured the buoys of the longline and moved
the anchors and the platform with the camera.

The basis of bottom sediments in the observed sites
(stations) was the iceberg rafted deposits as small and
large size stones. The direction of the sea current was

determined by the direction of the longline and by the
movement of visible passive particles in the light of
the searchlight. The direction of the bottom current
corresponds to the published data (Heywood et al.,
2014; Garabato et al., 2002; Hellmeretal., 2017; Gor-
don et al., 2001; Kerr et al., 2018; Orsi et al., 1999;
Vernet et al., 2019), where the Weddell Sea Deep Wa-
ter current in the study area has a north-northwest
direction along the mainland slope of the Powell
Basin. The recordings were carried out in daytime (Sta-
tion 4), evening (Station 9) and late evening (Station 1).
The coordinates of the descents of the camera from
the vessel were recorded. The measured water tem-
perature at the seabed is consistent with literature
data (Gordon et al., 2001; Kerret al., 2018; Orsi et al.,
1999; Vernet et al., 2019).

4 The preliminary results of video survey

The results of observation and preliminary analysis of
video recordings showed that the illumination and
distance are sufficient to record behavior, movement
and species identification. Surprisingly, the shooting
light did not affect the behavior of Antarctic krill,
fish, squid and suspension filter feeders (Fig. 4). In
this paper the description of the observations was
done as incomplete review of the obtained material
due to a lot of information obtained. Every few sec-
onds new organisms appeared in the camera field of
view and their behavior was diverse. The complete
description of the observations will be presented after
the detailed review of the entire recordings set.

During the lowering of the UVS from the surface
to the bottom, the device was switched on immedi-
ately before setting the longline. The small amount of
the seston (trypton and plankton) could be observed
in the field of view. The sinking speed was more than
one meter per second, therefore the identification of
the plankton organisms was unavailable. About 100—
300 m above the seabed a lot of organic material as
the seston fall appeared in the field of view. At the
seabed, this material was moved by the current. From
the transport of passive organisms and their rem-
nants, the approximate speed and direction of the
near-bottom current was calculated.
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Antarctic krill (Euphausia superba, Euphausiidae)
was observed at all three stations at the seabed. Spec-
imens of different sizes (visual assessment) from 3.5 cm
to 5 cm lengths were observed. Crustaceans swam in
different directions both sideways and vertically. The
circular motions of crustaceans as vertical circles re-
sembling a Ferris wheels at the bottom were especial-
ly remarkable. Often they touched the seabed and
raised small clouds of sediments. In the places where
the turbidity was raised, rounded particles resembling
eggs were seen with relatively large size up to 2—3 mm.
Most likely, krill fed on detritus raising clouds of sus-
pended matter, consisting mainly of newly settled detri-
tus most likely with a large number of bacteria, and the
feeding process took place in relatively dense clouds of
organic remains. The crustaceans sailed within the cam-
era’s visibility both from different sides and from above.

Since the UVS was immobile at the bottom, obser-
vation of benthic animals was limited. It was possible
to observe only animals moving including floating
with the current within the scope of the camera and
organisms living on the seafloor. A few seafloor or-
ganisms — sea anemones, soft corals, sea lilies,
ophiurs, polychaetes etc. — were noted. At the obser-
vation sites longline stations the seabed consisted
mainly of stones, therefore there was a little benthos
as benthic organisms are known to not accumulate in
relatively large amounts on soft soils like silt or sand.
No observations were made regarding the interaction
of fishing gear with the benthic organisms, the benthic
organisms on hooked-on ropes, weights and hooks.
There was also no interaction of benthic organisms
with the video camera and camera platform. It was
clearly visible that the bottom longline as the UVS as
part of the bottom fishing gear did not move along the
seabed, did not touch and did not damage any seden-
tary organisms, except for touching at the place of
landing. At the Station 9, some movement of the UVS
was observed at a distance of about a few meters,
which most likely was associated with the catch of the
buoy on the surface by a floating iceberg.

Some gastropod mollusks were identified. Most of
them are sea snails, a marine gastropod mollusk (Antarc-
toneptunea aurora, Buccinidae). The mollusk crawled
within sight, lifting its proboscis up and forward, from

Figure 4. The video snapshot of Antarctic krill (Euphausia su-
perba), squid (Slosarczykovia circumantarctica) and Antarctic
jonasfish (Notolepis coatsi) at the depth of 1115 m

one edge of the visible horizon to the other against
the current in 15 minutes. At all three stations, a large
number of Antarctic jonasfish (Notolepis coatsi, Para-
lepididae) was observed (Figs. 4 and 5). This species
is common in Antarctic waters. Almost all the time of
observations Antarctic jonasfish was seen in the camera
visibility zone, sometimes dozens of them. Basically
jonasfish moved at different distances from the bot-
tom of 10—100 cm in one direction usually upstream
(about 70% of the fish), most often at the same speed.
Sometimes jonasfish moved sharply within the illu-
minated zone touching the bottom with the bow of the
head or made circular movement. When touching the
bottom the fish raised clouds of sediments (Fig. 5).
This behavior was similar to the feeding process, but
what this fish was eating remains unknown.

It was seen that fish egg-like particles rose from
the bottom upon excitation of the surface sediment
layer. So many eggs could have been laid during this
observation period only by jonasfish themselves, how-
ever, to claim that they were jonasfish eggs it is necessary
to have egg samples. Perhaps this species crowds up
during the spawning period and at the same time
feeds on its own eggs. Fish death has been recorded.
One specimen of jonasfish buried its nose in the bot-
tom and then convulsed several times and died. Its
sides looked uneven, giving the impression of "peeled
skin". The behavior of numerous solitary jonasfish,
resting their heads against the bottom, wriggling be-
low with simultaneous touching one another and fur-
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Figure 5. About 20 specimens of Antarctic jonasfish (Notolepis
coatsi) seen in snapshot from video at the depth of 1115 m

Figure 6. Squid (Slosarczykovia circumantarctica) at the depth
of 1115 m

Figure 7. Spawning of squid at the depth of 1115 m, filaments
with eggs in the form of pale clouds are marked by ovals

ther accelerated twitching, occurred both near the
UVS, illuminated zone, and at the border of the illu-
minated zone relatively far away. It seems that the
entire bottom was covered by jonasfish within the

80

fields of view of the longline stations. The size of the
fish was close to the maximum size of adult jonasfish
about 30 cm. It is assumed that a detailed review of
all material will allow counting all fish within the
camera visibility, and on this basis, jonasfish biomass
will be estimated.

Besides of Antarctic jonasfish, fish species macrourus
fish (Macrourus sp., Macrourinae), Antarctic lantern-
fish (Electrona antarctica, Myctophidae), Dewitt's
icefish (Chionobathyscus dewitti, Channichthyidae)
and, probably, notothen fishes (Trematomus sp. and
Dissostichus spp., Nototheniidae) were identified.

Incredibly interesting was the observation of squid
at all three stations sometimes several specimens at a
time (Fig. 6). The size of the mantle of the observed
squid was about 120 mm, when subsequent studies of
video frames will show more accurate results. The
squid species belongs to the family Brachioteuthidae
and was identified as Slosarczykovia circumantarctica.
The animals we observed closely resemble the de-
scriptions by authors of (Lipinski, 2001; Filippova,
1972; Nesis, 1987; Jereb & Roper, 2010). The snapshots
from video recording show very clearly the tentacles of
this squid are freely elongated. However, it complete-
ly draws the tentacles into the cavity between the
arms. The squid tentacles are most often clipped to
their ends, and this grip is firm. This feature allows
assuming that the squid belongs to the Brachioteuthi-
dae family. This species has a compact group of suck-
ers at the end of the tentacle club as a locking appara-
tus. The tentacle clubs itself are characteristically
curved in the middle. There are no hooks on the ten-
tacles. It is known that squids of this family lay eggs in
the form of thin mucous filaments to attach them to
the bottom. These mucous filaments are a serosal
substance covering the rows of eggs and look very
delicate and easily disintegrate. At all three stations,
we observed the laying of eggs by squid of this species
(Fig. 7). As arule, eggs were laid by female squid near
the UVS. It seemed that the UVS attracted the fe-
males for laying eggs, squids moved in from different
directions. The egg threads were instantly attached to
the ground to the stones and rippled along the cur-
rent. Most of the threads were probably cut off by the
relatively strong current near the bottom ground. Per-
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haps the UVS attracted females blocking delicate
threads with eggs from the current movement. It was
not noticed that squid roe would attract Antarctic jo-
nasfish as a food. There were also no other predators
attracted by the squid eggs.

4 Conclusions

For the first time in Ukrainian practice the new non-
extractive method for the benthic wildlife study using
the UVS equipment has been provided. We found
that the UVS, including shooting light, had no effect
on benthic animal behavior. There are relatively few
bottom animals in the observation area. No clusters
of sponges, corals and other sedentary benthic ani-
mals were observed.

The UVS video observation shows the squid S. cir-
cumantarctica is spawning intensively at the bottom
at depths of 700—1100 m. Most of the observed squids
laid eggs or showed behavior close to spawning as
squid females laying eggs. It allows to assume that the
slope of the northeastern part of the Weddell Sea is a
spawning site of squid. Probably, the peculiarity of
oceanographic conditions and bottom ground with
large stones on the seabed are more suitable for
spawning of this species of squid. Hatching larvae
will be carried out by Weddell Sea Deep and Bottom
Water current flowing along the outer rim of the Wed-
dell Gyre. From this region, when the squid larvae
and juveniles emerge, Dense Shelf Water will spread
east and be exported from Weddell Basin to the north
to the southern periphery of the Antarctic Circumpo-
lar Current (Kerr et al., 2018). Perhaps, in this way,
the squid S. circumantarctica spreads from the place
of mass spawning to the area of its habitat — the cir-
cumantarctic zone (Jereb & Roper, 2010).

Current data indicate the widespread occurrence
of Antarctic jonasfish south of the Antarctic diver-
gence as stable by-catch in Antarctic krill and pelagic
samples of large plankton nets, but such a high den-
sity of adult fish of known maximum size of this
species in one place has never been noted. It can be
assumed that in February month the jonasfish spawn-
ing occurs at the depths of 700—1100 meters when
aggregations of fish spawning at the bottom, spawn-

ing fish are supposed to be eliminated in the same
place, larvae and fry of fish are transferred by bottom
currents in the same manner as described in the pre-
vious paragraph.

There was no significant difference between the num-
bers of animal observed often seen in the video frame:
E. superba, S. circumantarctica and N. coatsi compared
between stations. At all three stations these species of
animals were present and their behavior is similar.

In future we will calculate the number of benthic
visible and distinguishable organisms within the cam-
era visibility per unit area. This can allow estimating
the biomass of certain species in the observed period
on the survey area. A more detailed analysis will al-
low describing the species richness, relative abun-
dance and size distribution in details. Similar studies
using the UVS in the next season could establish the
status of the area as a possible spawning ground for
fish and squid, taking into account seasonality and
other factors. Existing methods allow determining
the sizes of animals observed by underwater devices.
The measurement technique at a distance within the
illuminated zone of the video camera will be devel-
oped further and applied during the next observation
season. This survey ground is not a global hotspot of
marine biodiversity but a small and possibly seasonal
hotspot of near bottom marine biomass.

It would be useful to provide similar studies next year,
and to set up the UVS stations exactly at the same
places if the weather and sea ice condition allow.
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CrnocTepekeHHsi 0€HTOCY MiBOIHOIO BiZIeOCHCTEMOIO IilT Yac APYCHOI 3iioMKH B MOpi Bennemia

Pedepar. HeekcTpakuiitHuii MeToa 0CTiIKeHHSI OEHTOCHUX OpPTraHi3MiB 3 BUKOPUCTaHHSIM MiaBoaHOI Bineocuctemu (UVS)
OyB peaJli3oBaHUil Mil yac HAyKOBMX JOCJiIKEHb 3a TOMOMOIOI0 JOHHOTIO sipyca B MilpailoHi MiBHIYHO-3aXiIHOI YaCTUHU
Mopst Bennesuta. Ha cTaHuisix spycHUX MOCTaHOBOK OYJIM 3i0paHi i iHI AaHi, TaKi SIK: HAMPSIMOK i IIBUAKICTb BITPY, XBUJIi,
TeMIIepaTypa MoBiTPsI, XMapHiCTh, KOHIIEHTPAILisl JIbOMY, aTMOChepHUIT TUCK, OTIaIu, TIMOMHA | KOOPIUHATUA BCTAHOBJICHHS
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SIKOpiB, HaMpsIMOK BCTaHOBJIEHHS pyciB. Byjo mpoBeaeHO Tpu YCHilllHI MOCTAHOBKM MiABOAHMX BiEOCUCTEM Ha CXWJIi
wesibdy AHTapkTuau. HauioHaJlbHMM HAyKOBMM CITOCTEpirauyeM CIHiJIbHO 3 eKimaxkeM CydHa BiflpalboBaHa METOIMKa
noctaHoBku UVS i 30epexeHHs] JaHUX Bieo CIlocTepekeHb. B pe3yjbraTi mpoBeAeHUX AOCTIIXEHb MOXHA 3pOOUTHU
BUCHOBOK, 1110 npuctpoi UVS, BKIOYalOUM OCBITIICHHSI, HEe BIUIMBAJIM Ha MOBEAIHKY TBapUH y JOCJIKYyBaHill 30HI Ha
rmmbuHax 700—1100 M, a TaKOX 110 CXUJT MTiBHIYHO-3aXiIHOT yacTUHU Mopsl Benzena € micuem HepecTy KajibMapiB Slosarc-
zvkovia circumantarctica. OTpuMaHi JaHi CBiIYaTh MO IMMPOKe NommpeHHs Euphausia superba Ta Notolepis coatsi. Bucoka
LIUIBHICTb Jopocaux pud N. coatsi B oqHOMY MicClli HiKOJIM He BinzHavanacs. [TonepenHiii aHasi3 Bigeo3anuciB 1okasas, 110
BiICTAaHb OCBITJIEHHS i CIIOCTEPEXEHHS JOCTaTHI Ui MPOBEIESHHS NOCTiIKeHHs Ta ¢ikcalii TBapuH, ixX Bigeodikcaliii Ta
imeHTU(iIKaLIil, a TAKOXK CITOCTEPEXKEHHS 3a IXHBOIO MOBEAIHKOIO i CITOcO00M Aii. binblil geTanbHUi aHAali3 J03BOJIUTD TOCUTh
NIOKJIJHO Omnucatu OiOpi3HOMAHITTS, BIAHOCHY YMCEJbHICTb Ta po3Mipu pub i iHmMX TBapuH. Y motomy 2021 poky
3arJIaHOBAHO MPOJOBXUTU TOCTIKEHHS 32 JOTIOMOTOI0 TiZIBOAHOI BiIeOCUCTEMU B TOMY X palioHi [1iBIeHHOTO oKeaHy.

Kumouosi cj10Ba: aHTapkTUUHA puba JXKOHAC, JOHHUI Ipyc, KalbMap, Kpuiib, Mope Beieina, HepecT, minBoaHa Bigeocucrema,
MoBeiHKa TBAPUH
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