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Abstract:

The survey on the fish fauna of the coastal area of South Bay, Livingston Island, was conducted in No-

vember 2018 — January 2019. Fish were caught by bottom trawl net and fishing rod. Five fish species have
been identified: Notothenia coriiceps Richardson, 1844, N. rossii Richardson, 1844, Trematomus tokarevi
Andriashev, 1978 and T. nicolai (Boulenger, 1902) of the family Nototheniidae, and Chaenocephalus
aceratus (Lonnberg, 1906) of the family Channichthyidae. Data about the habitat characteristics as well
as length and age of the sampled specimens are presented.
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Introduction

The role of fish in the complex marine ecosystems
of Antarctica has been subject of extensive re-
search for decades (DANIELS & Lipps 1982, EAST-
MAN 1985, Kock 1992, BARRERA-ORO 2002, SMITH
et al. 2007, BARRERA-ORO & Casaux 2008). Fish
fauna of the Southern Ocean consists of a relatively
small number of species (c. 320) and is dominated
by species of the suborder Notothenioidei (EAST-
MAN & McCuUNE 2000, VERDE et al. 2003, EAsT-
MAN 2005, SiDELL & O’BRIEN 2006). Notothenoids
represents 45% of all species known in the Antarc-
tic region and comprise 95% of fish biomass of the
shelf (Eastman 2005). Members of the families
Nototheniidae, Channichthyidae, Bathydraconidae,
Artedidraconidae and Harpagiferidae are endemic
in High-Antarctic region (EASTMAN & EAKIN 2000).
The most studies of Antarctic fishes come from the
Ross Sea and the islands of the Scotia Arc (e.g.

SKORA & NEYELOV 1992, Kock & STRANSKY 2000,
BARRERA-ORO 2002, RUHL et al. 2003). In the deep
waters north of the Livingston Island, OLAsO et al.
(1997) found 30 fish species (including 21 spe-
cies of Notothenioidei). In South Bay (Livingston
Island), in 2005, members of the XIII Bulgarian
Antarctic expedition caught a specimen of Chae-
nocephalus aceratus (Lonnberg, 1906) (R. Metch-
eva, pers. comm.). In the next years, the bioaccu-
mulation of toxic elements in Notothenia coriiceps
Richardson, 1844 from the same area (METCHEVA
et al. 2010) and morphometric parameters and diet
composition of this species (BELTCHEWA et al. 2011)
were studied. However, data on diversity of fish
species inhabiting the coastal area of South Bay of
Livingston Island are scarce.

The aim of the present study was to collect in-
formation on the species diversity, age and size of the
coastal fish species of Livingston Island as part of the
hydrobiological monitoring in the region.
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Materials and Methods

Study area

The Livingston Island is part of South Shetlands
Archipelago, West Antarctica. The island extends
about 73 km (from Start point to Renier point) and
its width is reach from 5 km (between South Bay and
Hero Bay) up to 36 km (between Botev Point and
Willaims Point). Total surface area is 798 km? and
most of it (87.6%) is occupied by glaciers and per-
manent snow cover (IVANOv & IvaNova 2014). The
Bulgarian Antarctic base “St. Kliment Ohridski” is
located on the coast of the South Bay and is operat-
ing since 1989 (Fig. 1). Field survey was carried out
during the 27th Bulgarian Antarctic Expedition in
austral summer, November—January 2018-2019.
Fish were collected in two sampling sites. Site
1 was located near the Hespérides Point (S62.64648°
W60.37631°). The water depth in the area ranged
from 4-10 m. The bottom substrate was dominated
by rocks. At this place, the shallow littoral was open
to the sea and in stormy weather the strong currents
were felt to the bottom near the shore. Underwa-
ter rocks formed an uneven relief, in which shal-
low places alternated with rock niches with greater
depth. In this place, the rocks were overgrown with
abundant seaweeds, mainly brown algae (Desmares-

tia menziesii and Himantothallus grandifolius). The
sampling site 2 was located near the Johnsons Dock
(5862.65961° W60.37025°). This area represented
a strongly closed cove separated from the sea by a
rocky wall. Even in stormy weather, the water here
remained calm. The depth was10-20 m and the bot-
tom substrate was muddy — sandy. No macro-algae
were found in the area. Large colonies of ascidians
were present on the soft bottom. During studied pe-
riod, temperature of sea waters (measured from sur-
face to bottom) was between 0.2 and 2.4°C (Site 1)
and 0.7 and 2.4°C (Site 2). Salinity ranged from 32.3
to 31.5%o (Site 1) and from 32.2 to 29.8 %o (Site 2).
Oxygen saturation ranged from 104 to 92% (Site 1)
and from 105 to 92 % (Site 2).

Fish collecting and analysis

All individuals were collected by means of fishing
rods (Site 1) and bottom trawl nets (metal frame
with dimensions 0.5 m width and 0.25 m height,
mesh size of 1 mm) (Site 2). Sampling effort varied
from 10 m to 100 m for trawl netting per day (3
working days) and 2 hours per day (2 days) for fish-
ing rods. All collected fishes were photographed in
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Fig. 1. Map of Antarctic region with location of Livingston Island and studied South Bay. Black points show collecting
sites: Site 1 — Hesperides point, Site 2 — Johnsons Dock cove. Source: SCAR Antarctic Digital Database, modified.
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Fig. 2 Photos of collected fish species: a. Chaenocephalus aceratus (TL= 56 cm); b. Notothenia rossii (TL 30 cm); c.
Notothenia coriiceps (TL 37 cm); d. Trematomus tokarevi (TL 18 cm); e. Trematomus nicolai (TL 7.5 cm). Remarks:
a, d, e — photo of fishes fixed in formaldehyde solution; b, ¢ — live individuals.

the field (in three body positions — lateral, ventral
and dorsal) using a portable digital camera Sony
DSC-TX10, and measured for the total length (TL)
to the nearest 1 cm. The stomach of each fish was
dissected and the main food items were determined
in situ. Scales from the left side of the fish (only
from those presented with more than one specimen)
were extracted and stored in micro-tubes with etha-
nol solution.

Five specimens were fixed in 10% formalde-
hyde and transferred to the laboratory of the Depart-
ment of General and Applied Hydrobiology, Faculty
of Biology, Sofia University, for identification and
measurements. In the laboratory, approximately 30
scales from each specimen were placed in ammonia
solution (5%) for 2 h. Selected scales were cleaned,
dried and mounted between slides. Av. 6 scales
per specimens were used for age determination. A
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Table 1 List of fish species caught in coastal area of the South Bay, Livingston Island, 2018-2019. Abbreviations: TL
— total length (mm), SD — standard deviation, NE — not examined.

Species Common name N L [mn.ll, mean * SD Mean age
(TLmin — TLmax) (age classes)
Notothenia coriiceps Black rockcod 10 311 £10.7 (300 — 330) 5.8 (5,6,7)
Notothenia rossii Marbled rockcod 13 244 + 37 (180 —310) 3.6 (3,4,5)
Trematomus nicolai Spotted notothen 1 75 NE
Trematomus tokarevi Bigeye notothen 1 180 NE
Chaenocephalus aceratus Blackfin icefish 1 560 NE

stereomicroscope with transmitting light at magni-
fication 17.5% was used. All fixed specimens have
been deposited in the ichthyological collections of
the National Museum of Natural History, Bulgarian
Academy of Sciences, Sofia.

The identification of the fish species was based
on FISCHER & HUREAU (1985), HUreAU (1985) and
FROESE & PauLy (2019).

Results

A total of 26 fish specimens were collected. They
belonged to the suborder Notothenioidei. Four of the
collected species belonged to the family Notothenii-
dae: Notothenia coriiceps Richardson, 1844, Noto-
thenia rossii Richardson, 1844, Trematomus tokarevi
Andriashev, 1978, Trematomus nicolai (Boulenger,
1902); one species belonged the family Channich-
thyidae — Chaenocephalus aceratus (Lonnberg,
1906) (Fig. 2). The black rockcod N. coriiceps and
marbled rockcod N. rossii were the most numerous
species. These two species were caught on Site 1.
The total length (TL) of N. coriiceps varied from
300 to 330 mm and the TL of V. rossii — from 180 to
310 mm (Table 1). The stomach contents included
mainly small crustaceans (Amphipoda and Euphau-
siacea) and seaweeds. All fishes were between 3 and
7 years old (Table 1). At the site 1, but near to the
edge after which the water depth increased sharply,
a single male specimen of the family Channichthyi-
dae — Blackfin icefish C. aceratus, with TL 520 mm,
was collected.

One specimen of each bigeye notothen 7. toka-
revi with TL 180 mm and spotted notothen 7. nicolai
with TL of 65 mm were collected on Site 2.

Discussion

The examination of the diversity of fish complexes
at different coastal areas in the Southern Ocean is
important for understanding the biology of fish spe-
cies and the patterns of formation of their commu-
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nities (EASTMAN & MCCUNE 2000, BARRERA-ORO &
Casaux 2008). In the deep waters of the ocean area
north of Livingston Island, a total of 30 fish species
have been found; the most common were Gobiono-
tothen gibberifrons (Lonnberg, 1905), G. marion-
ensis (Giinther, 1880), Lindbergichthys nudifrons
(Lonnberg, 1905) and Nototheniops larseni (Lonn-
berg, 1905) (OLaso et al. 1997). Coastal areas of
Livingston Island provide a variety of habitat types.
There are highly heterogeneous zones with rocky
bottom substrate with many shelters, seaweed fields
and more homogenous sand and muddy bottom are-
as. Depths in the littoral zone near coastal area vary
between 0 m (tidal zone) to more than 20 m.

The fish diversity in the studied littoral zone
detected by the present study is relatively low.
None of the dominant fish species collected in the
deep waters (OrLaso et al. 1997) has been found
in the shallow waters of the South Bay. Fish com-
munity in the area is dominated by two species:
N. coriiceps and N. rossii. These species constitute
91% of the collected specimens. The species has
been registered as dominant in a previous study in
the same area (METCHEvVA et al. 2010, BELTCHEvVA
etal. 2011).

All collected specimens of N. coriiceps and N.
rossii are adults, longer than 180 mm and over three
years old. N. coriiceps, a demersal, shallow-water
fish, is primarily a benthic predator (GON & HEEM-
STRA 1990, FaANTA & MEYER1998). The marbled
rockcod N. rossii is a circum-Antarctic species,
widely distributed in coastal waters of the Scotia
Arc. All captured specimens of N. rossii have a typ-
ical mottled brownish colour of the juvenile stage
(BURCHETT 1983, DUHAMEL 1982, BARRERA-ORO
et al. 2014). During this stage, for app.5—7 years,
N. rossii inhabits inshore zones with lesser depths,
in association with seaweed beds (BARRERA-ORO et
al. 2010). These two species have been collected at
Site 1 only and probably they prefer this area be-
cause of the shelters — uneven rocky bottom and
fields of seaweeds.
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The bigeye notothen 7. tokarevi is predomi-
nantly deep-water species, generally inhabiting
depths of 200-700 m, and much less frequent in
small depths as that where it has been captured in
the South Bay. The spotted notothen 7. nicolai is a
near-shore benthic nototheniid fish, usually abun-
dant in shelf waters of East Antarctica. The species
feeds primarily on amphipods, other fishes and mol-
luscan larvae but can feed also on polychaetes and
mysids (EASTMAN 1985). T. tokarevi and T. nicolai
have been collected only at Site 2. In this site, the
bottom is flat and there are not big shelters (like
rocky niches and seaweeds). In addition, the area of
Johnsons Dock cove is inhabited by a large number
penguins and seals that may exert predatory pres-
sure on larger fish species.

The captured blackfin icefish C. aceratus has
a size corresponding to the average size of adult in-
dividuals (LA MEsaA et al. 2004). Probably this is
a mature fish that has migrated to inshore area to
spawn. Such behaviour has been described for this
species (Lisovenko 1988, Kock & KELLERMANN
1991, DiETRICH et al. 2005).

No significant changes in physical parameters
of waters in coastal area have been observed during
the study period due to intense snowmelt (reduc-
tion of salinity), rot of organic mud (in the closed
cove Johnsons Dock) or a rise in temperature in the
shallow area (due to intense summer sunlight). This
allows us to conclude that habitat conditions in the
study area are stable and suitable for the local fish
species. Trematomus spp. and C. aceratus, species
which generally prefer deeper waters, have prob-
ably been migrating to the coastal zone due to more
abundant food base and spawning.

In conclusion, the coastal waters of the South
Bay area inhabited by small number of fish species
belonging to the families Nototheniidae and Chan-
nichthyidae. During the austral summer, the fish
community in the littoral area is dominated by N.
coriiceps and N. rossii, which are represented with
five age groups.

The study of fish populations in the South Bay,
Livingston Island will continue, along with that of
chemical and physical parameters of water, with
the aim to investigate a possible impact of local and
global environment changes on fish communities
in the coastal areas of Antarctica (REID et al. 2007,
BuckLEy 2013).
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