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Abstract
At Potter Cove, King George Island/Isla 25 de Mayo, South Shetland Islands, significant ichthyological research has been 
conducted in the last three decades, mainly on the general ecology of notothenioid species in demersal stages from young 
juveniles to adults. Nevertheless, the knowledge of the ichthyoplankton composition in the cove, necessary for the overall 
comprehension of the dynamics of the fish species life-cycles, remained unexplored. Here, we report the first record of the 
early stages of Antarctic notothenioids collected in pelagic hauls at Potter Cove in summer 2014 and 2016 at depths of 6–9 m 
where total bottom depth ranged 30–190 m. The ichthyoplankton was represented by members of the families Harpagiferidae, 
Nototheniidae and Bathydraconidae. It consists of (1) 37 larval stages (preflexion and postflexion) of the species Harpagi-
fer antarcticus (the most abundant), Psilodraco breviceps, Lepidonotothen squamifrons, Pleuragramma antarcticum and 
Trematomus scotti, and (2) 15 eggs of Notothenia coriiceps, of which two larvae hatched in the aquarium. Part of this mate-
rial is illustrated by photographs. The presence of early life stages of fish in the cove is linked to the major influx from the 
Bransfield Strait and also depends on local environmental conditions (i.e., hydrologic, water circulation). In addition to being 
a spawning site for Parachaenichthys charcoti, already reported in the literature, nearshore localities of the South Shetland 
Islands such as Potter Cove appear to also be spawning sites for N. coriiceps, H. antarcticus and Chaenocephalus aceratus.
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Introduction

Most studies on the early life history of Antarctic fish started 
in the decades of 1980 and 1990 (Kock 1992 and references 
therein). In the western Antarctic Peninsula, which included 
the South Shetland Islands, investigations have been carried 
out on the abundance and spatial distribution of the ich-
thyoplankton in relation to the distribution patterns of adult 
stocks and oceanographic conditions (Slosarczyk 1986; 
Kellermann and Kock 1988; Loeb et al. 1993; Morales-Nin 

et al. 1995; Catalán et al. 2008; among others). These studies 
have emphasized the importance of the Bransfield Strait as a 
nursery area for fish spawning in the Weddell and Belling-
hausen Seas, and have reported that the early stages of fish 
are dominated by members of the Antarctic endemic coastal 
demersal group, the suborder Notothenioidei.

The complexity, structure and function of the food web 
of Potter Cove, in the South Shetland Islands, have recently 
been analyzed (Marina et al. 2018). In this ecosystem, sig-
nificant ichthyological research has been conducted, mainly 
on the general ecology of notothenioid species in demer-
sal stages from young juveniles to adults (summarized in 
Barrera-Oro and Casaux 2008; Moreira et al. 2014). It has 
been indicated that, in inshore waters such as this locality, 
the ecological role of demersal fish is more important than 
that of krill because these vertebrates are benthos and zoo-
plankton consumers, and they are also common prey of other 
fish, birds and seals, thus linking lower and upper levels of 
the food web (Barrera-Oro 2002). Nevertheless, the knowl-
edge of the ichthyoplankton composition in Potter Cove, 
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necessary for the overall comprehension of the dynamics of 
the life-cycles of fish species, remained unexplored.

This is the first report of the occurrence of eggs and lar-
vae of notothenioid species in ichthyoplankton samples col-
lected at Potter Cove in late spring–summer 2014 and 2016.

Materials and methods

Study area

The South Shetland Islands Archipelago is located 450 miles 
southeast of Tierra del Fuego, extending in an ENE—WSW 
direction. The South Shetlands, which are of volcanic origin, 
have many islets and rocks off their northern coasts and none 
on their southern coasts. Potter Cove is the easternmost cove 
in King George Island/Isla 25 de Mayo (Fig. 1).

The study area is a coast of a gentle slope with a pebble 
beach and submerged rocks at depths less than 150 m in the 
internal cove and down to 190 m at the entrance of the cove 
(Schloss 1997).

The water entering Potter Cove comes from the Brans-
field Strait, which is influenced by waters flowing from the 
Bellingshausen and Weddell Seas. The dominant current 
within the Bransfield Strait is towards the north-east, and 
the outflow passes around Elephant and Clarence Islands 
to enter the Scotia Sea (Clowes 1934; Loeb et al. 1993). 
A narrow stream of north-eastern current flowing from the 
Bellingshausen Sea occurs near the southern shores of the 
South Shetlands (Grelowski and Tokarczyk 1985).

In Potter Cove, the general circulation pattern follows a 
clockwise direction and is characterized by the inflow of 
deep waters from the northern coast and the outflow of sur-
face waters, with water masses being affected by the melting 
of the Fourcade Glacier (Schloss 1997).

Sampling and laboratory procedures

Ichthyoplankton was collected at Potter Cove, King George 
Island/Isla 25 de Mayo, close to the Scientific Station “Car-
lini” (formerly named “Jubany”; 62°14′S; 58°40′W), in 
January–February and November–December 2014 and in 
November–December 2016 by means of pelagic trawls (net 

Fig. 1  General view of the South Shetland Islands and the Antarctic Peninsula (a) with enlargements of King George Island/Isla 25 de Mayo (b) 
and Potter Cove (c). Shaded areas in (c) denote the sampling areas
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mouth 1 m2, length 3 m, mesh 1 mm), which were oper-
ated from rubber boats (length 4.20 m) (Fig. 1). The net 
was towed during daylight at different hours from 1000 to 
1730 hours (local time) at 2–2.5 knots speed from depths 
2–9 m to the surface for 20 min. An average of 3 hauls per 
sampling date was carried out. After a fixing protocol, the 
samples were preserved in a final ethanol solution (70% eth-
anol, 20%  H2O, 10% glycerin) until they were processed. 
Total and standard larval length (TL and SL) and egg diam-
eter were measured in mm. The details of sampling stations 
and fish collected are presented in Table 1.

The keys of Efrementko (1983) and North and Keller-
mann (1990) were used to identify the fish species at the dif-
ferent larval stages. We applied the terminology of Kendall 
et al. (1983) and Koubbi et al. (1990) to characterize larvae, 
and used that of Matarese and Sandknop (1983) to character-
ize eggs. For the nomenclature of the fish species, we fol-
lowed Eastman and Eakin (2000), considering the revisions 
and synonyms proposed by DeWitt et al. (1990).

Results and discussion

This study constitutes the first record of ichthyoplankton at 
Potter Cove—37 larval stages and 15 eggs of notothenioid 
species—obtained in 17 of 95 hauls carried out (18%). The 
effectiveness of the capture per season was: January–Febru-
ary 2014, 9 of 41 hauls (22%); November–December 2014, 
6 of 43 hauls (14%); November–December 2016, 2 of 11 
hauls (18%).

It is known that notothenioid larvae are widely distributed 
in the upper 200 m of the water column and may under-
gone daily vertical migrations. The relatively low number 
of larvae and eggs collected in the shallower waters of Pot-
ter Cove may be due to limitations in our sampling proce-
dure which was conducted to insufficient depth; the use of 
a relatively long gear towed by a small rubber boat under a 

preponderance of climatic constraints made us restrict the 
hauls just to the upper depth of 2–9 m.

The following species were represented: Notothenia 
coriiceps Richardson 1844 (= N. neglecta Nybelin 1951), 
Harpagifer antarcticus Nybelin 1947, Psilodraco breviceps 
Norman 1937, Lepidonotothen squamifrons Günther 1880 
(= L. kempi Norman 1937), Pleuragramma antarcticum 
Boulenger 1902, and Trematomus scotti Boulenger 1907. 
These notothenioids have also been found in Admiralty Bay, 
in the vicinity of Potter Cove, and in Bransfield Strait, and 
comprises part of the demersal fish fauna of the West Ant-
arctic Province (Kock 1992).

For the species that are rare as adults in the study area, 
e.g., P. breviceps, L. squamifrons, and Trematomus scotti, 
it should be clarified whether the presence of their larvae 
is occasional, depending on hydrologic and climatic fac-
tors. In fact, an annual-cycle study involving surface and 
bottom strata of the water column from two sites at Potter 
Cove showed that melting of the Fourcade Glacier, wind and 
pack-ice affect the temporal and spatial dynamics of micro 
and mesoplankton in terms of composition and abundance 
(Garcia 2015).

All the eggs found belonged to N. coriiceps and were 
collected at the entrance and interior of the cove at depths 
between 2 and 5 m. They ranged between 3.2 and 4.5 mm. 
Two eggs were placed in an aquarium on 13 December 2014 
and from them, the larvae hatched 2 days after measuring 
14 mm TL (Fig. 2). The eggs were similar to the advanced 
embryos described by Matarese and Sandknop (1983) and 
had the same basic pigment pattern described by Keller-
mann (1990). Our data of egg diameter and larval size at 
hatching are in general agreement with those reported in 
Kock and Kellermann (1991) for the species in the west-
ern Antarctic Peninsula (4.3–4.7 mm and 12.2–16.3 mm, 
respectively). The comparison of these eggs with early 
developmental stages of N. coriiceps from South Georgia 
that were obtained experimentally by White et al. (1982) 

Table 1  Data of sampling stations and early stages of fish collected at Potter Cove

a Internal code

Haula Sampling date Site in the cove Depth of 
trawls (m)

Total depth 
to bottom 
(m)

Species collected n Stage

L 27, 28, 29, 31, 35,36,37 February 18, 19, 22, 2014 Internal 6–9 30 Harpagifer antarcticus 25 Larvae
L 38, 39 February 23; 2014 Entrance 6–9 190 Harpagifer antarcticus 6 Larvae
L 29 February 19; 2014 Internal 6–9 30 Trematomus scotti 1 Larvae
L 29 February 19; 2014 Internal 6–9 30 Psilodraco breviceps 3 Larvae
L 36 February 22; 2014 Internal 6–9 30 Lepidonotothen squamifrons 1 Larvae
L 37 February 22; 2014 Internal 6–20 30 Pleuragramma antarcticum 1 Larvae
L 1, 2, 17, 24, 38, 40 November 6, 30; Decem-

ber 5, 13; 2014
Entrance 2–4 190 Notothenia coriiceps 11 Eggs

L 2, 3 November 17; 2016 Internal 5 10–27 Notothenia coriiceps 4 Eggs
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showed that they corresponded to developmental stages of 
58, 65 and 96 days embryo. The eggs placed in Carlini’s 
aquarium developed into embryos densely pigmented on 
the dorsal part of the head and snout at hatch. Taking into 
account an incubation period of 150 days reported for the 
species at Elephant Island and the Antarctic Peninsula (Kock 
1989; Kellermann 1990), we assume that the eggs collected 
in November were spawned in June–July. The larvae that 
hatched in our laboratory exhibited black eyes and a heavily 
pigmented body similar to the characteristics described by 
White et al. (1982) and Stevens et al. (1983). The presence 
of N. coriiceps eggs in the cove is not unexpected since 
this species is the dominant fish in inshore waters of the 
South Shetland Islands and the whole southern Scotia Arc 
(Everson 1970; Barrera-Oro and Casaux 2008). Males and 
females of N. coriiceps at maturing stage IV were previ-
ously reported at Potter Cove (Casaux et al. 1990) and in 
the Danco Coast, Antarctic Peninsula (Casaux et al. 2003), 
which suggested that spawning could take place nearshore. 
Sapota (1999) reported Admiralty Bay spawning of N. corii-
ceps in May and June and also the presence of eggs through-
out the winter, although larvae were not found.

The most abundant species in every set at Potter Cove 
was the Harpagiferidae H. antarcticus, which was repre-
sented by 31 yolk sac preflexion larvae (stage 2) measuring 

7–9 mm TL (mean 8.13 ± 0.77 mm) (Fig. 3). Of these, 25 
were found in nearshore waters in the internal cove (total 
depth 30 m) and 6 in deeper waters at the entrance of the 
cove (total depth 190 m), all of them at 6–9 m deep. Their 
sizes fell within the range recorded for preflexion and flex-
ion larvae collected in summer in the same season 2014 
(SL = 5.97–10.66 mm; Landaeta et al. 2017) and also in 2015 
(BL = 5.97–9.65 mm; La Mesa et al. 2017a) at Chile Bay, 
Greenwich Island, a nearby locality in the South Shetland 
Islands. Furthermore, these data are similar to the sizes of 
larvae at hatch (5–10 mm) collected from October to January 
in the Antarctic Peninsula (Kock and Kellermann 1991) and 
agree with the sizes observed in summer, between October 

2 mm 2 mm

2 mm

a b

c

Fig. 2  Eggs of Notothenia coriiceps collected at Potter Cove (a, b) and larvae hatched in the aquarium (c)

2 mm

Fig. 3  Larvae of Harpagifer antarcticus collected at Potter Cove
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and March (Loeb et al. 1993). Harpagifer antarcticus is a 
long-lived, slow-growing and nest-guarding species (Daniels 
1983; White and Burren 1992). It occurs along the coasts 
of the southern Scotia Arc islands, the Antarctic Peninsula 
and subantarctic islands (Hureau 1990), and is abundant in 
inshore shallow waters under rocks and on muddy bottoms 
at depths from 3 to 6 m and also in tidal pools (Casaux 
1998; Barrera-Oro 2002; Moreira et al. 2014). The finding 
of yolk-sac larvae of H. antarcticus in our samples together 
with the presence of bottom nests reported in the literature 
suggests that this species may spawn in nearshore areas such 
as Potter Cove.

The Bathydraconidae P. breviceps was represented by 3 
postflexion larvae (stage 4) with yolk sac, a complete num-
ber of fin rays and finfold remnants. They measured 20, 23 
and 25 mm TL, and were collected in 6–9 m deep in the 
internal cove.

Daniels and Lipps (1982) recorded fish of P. breviceps 
in summer 1975 in the Antarctic Peninsula at depths of 
300–400 m and assumed that these fish did not belong to 
an established population in the region, but that they had 
dispersed from South Georgia. Kompowsky (1992) only 
found P. breviceps in shelf waters of South Georgia, where 
he collected 40 specimens at depths of 142–287 m in sum-
mer 1987–1989 with bottom trawls. However, in line with 
our findings at Potter Cove, 12 early juvenile specimens (TL 
66–184 mm) of this species were caught in the nearby Admi-
ralty Bay at depths of 146–540 m in November 1986 and 
February 1987 (Skóra and Neyelov 1992).

The remaining fish larvae collected at Potter Cove 
belonged to the family Nototheniidae. A 12-mm-TL pre-
flexion larvae (stage 2) of Lepidonotothen squamifrons, a 
30-mm-TL postflexion larvae (stage 3) with finfold remnants 
of Pleuragramma antarcticum and a 21-mm-TL flexion lar-
vae (stage 1) with yolk sac of Trematomus scotti were caught 
in the internal cove at depths between 6 and 9 m.

Although no adults of L. squamifrons have been found in 
our study area (Barrera-Oro 2002), they occur in the Brans-
field Strait at depths of 5–400 m (Catalán et al. 2008). Lar-
vae of Lepidonotothen squamifrons are abundant during late 
spring and summer in the Antarctic Peninsula (Loeb et al. 
1993), and have been caught in January–March in the South 
Shetland Islands (Efrementko 1983). This species is also 
present from early January onwards along the continental 
shelf in water masses influenced by the Bellingshausen Sea 
(Kellermann 1986).

The larvae of P. antarcticum were recorded in late 
spring and summer in the Antarctic Peninsula (Loeb et al. 
1993) and in December–March in the South Shetlands 
(Efrementko 1983). Their presence during the summer in 
Admiralty Bay (Skóra and Neyelov 1992) was probably 
due to the high availability of Antarctic krill Euphausia 
superba (Barrera-Oro 2003), whereas their access to Potter 

Cove would be enabled with the entrance of waters from 
Admiralty Bay, together with large copepods, salps and 
jellyfish (Garcia 2015). This species has a circum-Ant-
arctic distribution and its vertical range extends from 0 to 
900 m (Gerasimchuk 1986), with all developmental stages 
occurring in the water column and specialized for pelagic 
life (Vacchi et al. 2004). In Antarctic waters, the notothen-
ioid ichthyoplankton community is dominated by early life 
stages of P. antarcticum (Mintenbeck et al. 2012). Adults 
of this species are the most abundant fish in the coastal 
regions of high Antarctica (Duhamel et al. 2014) and are 
widely distributed around the Antarctic continent includ-
ing Scotia Arc and adjacent islands (Vacchi et al. 2012).

Larvae of Trematomus scotti have been recorded in 
the western Antarctic Peninsula (Loeb et al. 1993) and 
nearby west of the South Orkney Islands (Skóra 1991). In 
the Bransfield Strait, Loeb (1991) observed that T. scotti 
was most abundant in the upper 100 m, but suggested that 
its distribution probably depends on physical processes 
and water mass movements; while Catalán et al. (2008) 
reported that it was abundant at depths of 5–400 m, mostly 
at 75 m deep. This species is primarily a benthic feeder 
with circum-Antarctic distribution, including the South 
Shetlands (Dewitt et al. 1990; Skóra and Neyelov 1992). 
In the Antarctic Peninsula and associated islands, hatching 
of larvae occurs in January, which suggests that the lar-
val phase extends to winter (Kellerman and Schadwinkel 
1991).

The fish fauna of the Bransfield Strait is composed mainly 
of notothenioid families of which early stages of Notothenii-
dae, Bathydraconidae and Harpagiferidae were represented 
in our samples at Potter Cove. Larvae and juveniles of Noto-
theniidae and secondarily of Channichthyidae have been the 
most commonly caught in the Strait (Kellermann and Kock 
1988; Loeb et al. 1993; Morales-Nin et al. 1995; Catalán 
et al. 2008). This zone is a nursery area for fish spawning 
in the Bellinghausen and Weddell Seas (Kellerman and 
Schadwinkel 1991). For example, larvae–juvenile stages of 
the nototheniids T. scotti and N. kempi (= L. squamifrons) 
have been recorded in coastal areas of the Bransfield Strait, 
which are under the influence of transitional Bellinghausen 
waters (Catalán et al. 2008). The hydrographic complex-
ity and climatic fluctuations in the adjacent South Shetland 
Islands region determines the composition, distribution and 
concentration of zooplankton assemblages. The studies con-
ducted by Loeb et al. (2010) in both the Bransfield Strait and 
South Shetland areas, with multidisciplinary datasets col-
lected from 1990 to 2004, allowed a comprehensive knowl-
edge of the ichthyoplankton ecology. The ichthyofauna in 
Admiralty Bay was reported by Skóra and Neyelov (1992), 
who identified 35 species from 24 genera belonging to 10 
families, including early juvenile to adult stages of the spe-
cies represented in the present study at Potter Cove.
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There is photographic evidence of nest-guarding behavior 
by Charcot’s dragon fish Parachaenichthys charcoti at 30 m 
depth in February at Potter Cove (Barrera-Oro and Lagger 
2010). La Mesa et al. (2017b) analyzed early stage samples 
of this species collected in the Bransfield Strait. They indi-
cated an extended egg incubation period, a hatching timing 
from July to September, and a short pelagic larval phase of 
about 6 months that may last until the end of the first Austral 
summer. The absence of P. charcoti larvae in our samples, as 
well as those of other species that occur commonly in nearby 
areas (e.g., Admiralty Bay), may be linked to the rapid larval 
dispersal by local currents from the cove to deeper waters 
and/or to the limitations in our sampling procedures (e.g., 
insufficient depth coverage and effort time). Another punc-
tual example was the absence of early stages of the channich-
thyid Chaenocephalus aceratus, of which several females at 
the maturity stage IV were recently collected in the internal 
Potter Cove (Novillo, personal communication).

In summary, the presence of early life stages of fish in 
Potter Cove is linked to the major influx from the Brans-
field Strait and also depends on local environmental con-
ditions (i.e., hydrologic, water circulation). Included in 
this premise are likely those fish species that spawn in the 
bottom at Potter Cove, such as P. charcoti, or that possibly 
spawn in nearshore waters like this locality, such as N. 
coriiceps, H. antarcticus and C. aceratus.

Acknowledgements We thank C. Bellisio and M. Novillo for their 
help in field activities and laboratory procedures. We are grateful to 
S. Pietrokovsky and to three anonymous referees for their constructive 
comments on the manuscript.

Compliance with ethical standards 

Conflict of interest The authors declare that they have no conflict of 
interest.

Ethical approval All applicable international, national, and/or institu-
tional guidelines for the care and use of animals were followed.

References

Barrera-Oro E (2002) The role of fish in the Antarctic marine food 
web: differences between inshore and offshore waters in the 
southern Scotia Arc and west Antarctic Peninsula. Antarct Sci 
14:293–309

Barrera-Oro E (2003) Analysis of dietary overlap in Antarctic fish 
(Notothenioidei) from the South Shetland Islands: no evidence 
of food competition. Polar Biol 26:631–637

Barrera-Oro E, Casaux R (2008) General ecology of coastal fish from 
the South Shetland Island and west Antarctic Peninsula areas. Ber 
Polarforsch 571:95–110

Barrera-Oro E, Lagger C (2010) Egg-guarding behavior in the Ant-
arctic bathydraconid Parachaenichthys charcoti. Polar Biol 
33:1585–1587

Casaux R (1998) The contrasting diet of Harpagifer antarcticus 
(Notothenioidei, Harpagiferidae) at two localities of the South 
Shetland Islands, Antarctica. Polar Biol 19:283–285

Casaux R, Mazzotta A, Barrera-Oro E (1990) Seasonal aspects of the 
biology and diet of nearshore nototheniid fish at Potter Cove, 
South Shetland Islands, Antarctica. Polar Biol 11:63–72

Casaux R, Barrera-Oro E, Baroni A, Ramon A (2003) Ecology of 
inshore notothenioid fish from the Danco Coast, Antarctic Pen-
insula. Polar Biol 26:157–165. https ://doi.org/10.1007/s0030 
0-002-0463-y

Catalán IA, Morales-Nin B, Company JB, Rotllant G, Palomera I, 
Emelianov M (2008) Environmental influences on zooplankton 
and micronekton distribution in the Bransfield Strait and adja-
cent waters. Polar Biol 31:691–707

Clowes AJ (1934) Hydrology of the Bransfield strait. Discovery Rep 
9:1–64

Daniels RA (1983) Demographic characteristics of an Antarctic 
plunderfish. Harpagifer bispinis antarcticus. Mar Ecol Prog 
Ser 13:181–187

Daniels RA, Lipps JH (1982) Distribution and ecology of fishes of 
the Antarctic Peninsula. J Biogeogr 9:1–19

DeWitt H, Heemstra PC, Gon O (1990) Nototheniidae. In: Gon O, 
Heemstra PC (eds) Fishes of the Southern Ocean. JLB Smith 
Institute of Ichthyology, Grahamstown, pp 279–331

Duhamel G, Hulley PA, Causse R, Koubbi P, Vacchi M, Pruvost 
P, Vigetta S, Irisson JO, Mormède S, Belchier M, Dettai A, 
Detrich HW, Gutt J, Jones CD, Kock KH, Lopez Abellan LJ, 
Van de Putte AP (2014) Biogeographic patterns of fish. In: De 
Broyer C, Koubbi P, Griffiths HJ, Raymond B, Udekem d’Acoz 
C et al (eds) Biogeographic atlas of the Southern Ocean. Scien-
tific Committee on Antarctic Research, Cambridge, pp 328–362

Eastman JT, Eakin RR (2000) An updated species list for nototh-
ennioid fish (Percifirmes; Notothenioidei), with comments on 
Antarctic species. Arch Fish Mar Res 48:11–20

Efrementko VN (1983) Atlas of fish larvae of the Southern Ocean. 
Cybium 7:1–74

Everson I (1970) Reproduction in Notothenia neglecta Nybelin. Br 
Antarct Surv Bull 23:81–92

Garcia MD (2015) Dinámica Espacial y Temporal del micro y meso-
zooplancton en Caleta Potter (Isla 25 de mayo-Shetland del sur-
Antártida) y su relación con el derretimiento glaciario. PhD 
thesis, Universidad Nacional del Sur, Bahia Blanca. Argentina

Gerasimchuk VV (1986) Characteristics of Antarctic silverfish, 
Pleuragramma antarcticum (Nototheniidae), from Olaf-Pruds 
Bay (Commonwealth Sea, Eastern Antarctica) with notes on the 
identification of the species. J Ichthyol 26:10–17

Grelowski A, Tokarczyk R (1985) Hydrological conditions in the 
region of Bransfield Strait and southern part of Drake Passage 
in the period from December 10, 1983 and January 8, 1984 
(BIOMASS-SIBEX). Pol Polar Res 6:31–41

Hureau JC (1990) Harpagiferidae. In: Gon O, Heemstra PC (eds) 
Fishes of the Southern Ocean. J. L. B. Smith Institute of Ich-
thyology, Grahamstown, pp 357–363

Kellerman A, Schadwinkel S (1991) Winter aspects of ichthyo-
plankton community in Antarctic Peninsula waters. Polar Biol 
11:117–127

Kellermann A (1986) On the biology of early life stages of notothen-
ioid fishes (Pisces) off the Antarctic Peninsula. Ber Polarforsch 
31:1–149

Kellermann A (1990) Catalogue of early life stages of Antarctic 
notothenioid fishes. Ber Polarforsch 67:45–136

Kellermann A, Kock KH (1988) Patterns of spatial and temporal 
distribution and their variation in early life stages of Antarctic 
fish in the Antarctic Peninsula regions. In: Sahrhage D (ed) 
Antarctic Ocean and resources variability. Springer, Berlin, pp 
147–159

https://doi.org/10.1007/s00300-002-0463-y
https://doi.org/10.1007/s00300-002-0463-y


2613Polar Biology (2018) 41:2607–2613 

1 3

Kendall AW, Ahlstrom EH, Moser HG (1983) Early life history stages 
of fishes and their characters. In: Ontogeny and Systematic of 
Fishes. An International Symposium Dedicated to the Memory 
of E.H. Ahlstrom, pp 11–22

Kock KH (1989) Reproduction in fish around Elephant Island. Arch 
Fischwiss 39:71–210

Kock KH (1992) Antarctic fish and fisheries. Cambridge University 
Press, Cambridge

Kock K, Kellermann A (1991) Reproduction in Antarctic notothenioid 
fish. Antarct Sci 3:125–150

Kompowsky A (1992) Studies on Psilodraco breviceps Norman, 1937 
(Pisces, Notothenioidei, Bathydraconidae) from the región of 
South Georgia. Acta Ichthyol Piscat 22:3–14

Koubbi P, Duhamel G, Camus P (1990) Early life stages of notothen-
ioidei from the Kerguelen Island. Cybium 14:225–250

La Mesa M, Vera-Duarte J, Landaeta MF (2017a) Early life history 
traits of Harpagifer antarcticus (Harpagiferidae, Notothenioidei) 
from the South Shetland Islands during austral summer. Polar 
Biol 40:1699–1700. https ://doi.org/10.1007/s0030 0-017-2093-4

La Mesa M, Riginella E, Jones CD (2017b) Early life history traits and 
geographical distribution of Parachaenichthys charcoti. Antarct 
Sci. https ://doi.org/10.1017/S0954 10201 70001 89

Landaeta MF, Vera-Duarte J, Manríquez K, Marcovich N, Latorre-
Melín L, López-Berger V, Letelier J, Alvarado-Niño M, Masotti 
I, La Mesa M (2017) Trophic plasticity of larval notothenioid 
fish Harpagifer antarcticus in shallow waters from the South 
Shetland Islands, Antarctica. Polar Biol 40:837–885. https ://doi.
org/10.1007/s0030 0-016-2009-8

Loeb V (1991) Distribution and abundance of larval fishes collected 
in the western Bransfield Strait region, 1986–87. Deep Sea Res 
I 38:1251–1260

Loeb VJ, Kellermann A, Koubbi P, North AW, White M (1993) Ant-
arctic larval fish assemblages: a review. Bull Mar Sci 53:416–449

Loeb V, Hofmann E, Klinck J, Holm-Hansen O (2010) Hydrographic 
control of the marine ecosystem in the South Shetland-Ele-
phant Island and Bransfield Strait region. Deep Sea Res Part II 
57:519–542

Marina TI, Salinas V, Cordone G, Campana G, Moreira E, Deregibus 
D, Torre L, Sahade R, Tatian M, Barrera-Oro E, De Troch M, 
Doyle S, Quartino ML, Saravia L, Momo FR (2018) The food 
web of Potter Cove (Antarctica): complexity, structure and func-
tion. Estuar Coast Shelf S 200:141–151. https ://doi.org/10.1016/j.
ecss.2017.10.015

Matarese AC, Sandknop EM (1983) Identification of fish eggs. In: 
Ontogeny and systematic of fishes: an international symposium 
dedicated to the memory of E.H. Ahlstrom, pp 27–31

Mintenbeck K, Barrera-Oro ER, Brey T, Jacob U, Knust R, Mark 
FC, Moreira E, Strobel A, Arntz WE (2012) Impact of climate 

change on fishes in complex Antarctic ecosystems. Adv Ecol Res 
46:351–426

Morales-Nin B, Palomera I, Schadwinkel S (1995) Larval fish distribu-
tion and abundance in the Antarctic Peninsula region and adjacent 
waters. Polar Biol 15:143–154

Moreira E, Juáres M, Barrera-Oro E (2014) Dietary overlap among 
early juvenile stages in an Antarctic notothenioid fish assemblage 
at Potter Cove, South Shetland Islands. Polar Biol 37:1507–1515. 
https ://doi.org/10.1007/s0030 0-014-1545-3

North AW, Kellermann A (1990) Key to the early stages of Antarctic 
fish. Ber Polarforsch 67:1–44

Sapota MR (1999) Gonad development and embryogenesis of Noto-
thenia coriiceps from South Shetlands Antarctica. Polar Biol 
22:164–168

Schloss I (1997) Escalas temporo-espaciales de variabilidad del fito-
plancton costero Antártico. PhD thesis, University of Buenos 
Aires

Skóra KE (1991) Ichthyoplankton near ice edge between King George 
Island and the South Orkney Islands. Pol Polar Res 12:605–611

Skóra KE, Neyelov AV (1992) Fish of Admiralty Bay (King George 
Island, South Shetland Islands, Antarctica). Polar Biol 12:469–476

Slosarczyk W (1986) Attempts at a quantitative estimate by trawl 
sampling of distribution of postlarval and juvenile notothenioids 
(Pisces: Perciformes) in relation to environmental conditions in 
the Antarctic Peninsula region during SIBEX 1983–84. Mem Natl 
Inst Polar Res (spec issue) 40:299–315

Stevens EG, Watson W, Matarese AC (1983) Notothenioidea: devel-
opment and relationships in ontogeny and systematics of fishes, 
Elbert Halvor Ahlstrom symposium. The regional training work-
shop on larval fish identification and fish early life history science 
2007. SEAFDEC/TD, Samut Prakan, Thailand, 16–31 May 2007

Vacchi M, La Mesa M, MacDonald Dalu M (2004) Early life stages in 
the life cycle of Antarctic silverfish, Pleuragramma antarticum in 
Terra Nova Bay, Ross Sea. Antarct Sci 16:299–305

Vacchi M, DeVries L, Evans CW, Bottaro M, Ghigliotti L, Cutroneo 
L, Pisano E (2012) A nursery área for the Antarctic silverfish 
Pleuragramma antarticum at Terranova Bay (Ross Sea): first 
estimate of distribution and abundance of eggs and larvae under 
seasonal sea-ice. Polar Biol 27:1–15. https ://doi.org/10.1007/
s0030 0-012-1190-y

White MG, Burren PJ (1992) Reproduction and larval growth of Har-
pagifer antarcticus Nybelin (Pisces, Notothenioidei). Antarct Sci 
4:421–430

White MG, North AW, Twelves EL, Jones S (1982) Early development 
of Notothenia neglecta from the Scotia Sea, Antarctica. Cybium 
6:43–45

https://doi.org/10.1007/s00300-017-2093-4
https://doi.org/10.1017/S0954102017000189
https://doi.org/10.1007/s00300-016-2009-8
https://doi.org/10.1007/s00300-016-2009-8
https://doi.org/10.1016/j.ecss.2017.10.015
https://doi.org/10.1016/j.ecss.2017.10.015
https://doi.org/10.1007/s00300-014-1545-3
https://doi.org/10.1007/s00300-012-1190-y
https://doi.org/10.1007/s00300-012-1190-y

	Early stages of notothenioid fish from Potter Cove, South Shetland Islands
	Abstract
	Introduction
	Materials and methods
	Study area
	Sampling and laboratory procedures

	Results and discussion
	Acknowledgements 
	References




