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The Trophic Niche of Pleuragramma antarcticum In the
Bransfield Strait, Antarctica: Quantitative

Comparison with other Areas of the
Southern Ocean 1
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ABSTRACT

The stomach contents of Pleuragramma antarcticum Boulenger was studied in specimens collected in 14 of
27 IKMT stations, during the SIBEX-II expedition to the Bransfield Strait, Antarctica. The aims of the research

was to know the trophic niche developed for this species during the ecological radiation of the Nototheniids.

With the same objective we reviewed the previously published data of gut contents, and were compared using a

quantitative approach in order to find the common elements in the diet of the silver-side in a wide variety of eco­
logical conditions at the Antarctic pelagic ecosystem. We found in our study, that in the Bransfield area the pre­
dominant food item in the class 1 + was eggs of crustraceans and in the classes 2 + and 5 + was the cop ep o d Me­

tridia gerlachei. This species of cop ep o d has been present in all the previously reported papers. In some opportu­
nities together with krill, heteropods or other copepods, but undoubtedly it is the food item more constant in the

diet of Pleuragramma antarcticum. With this information at hand we propose that the Antarctic silver-side has

exploited an holopelagic niche using the more abundant and predictable resource namely cop ep o ds rather than

krill as it has been proposed by other authors.

RESUMEN

Se estu.dio el contenido gastrico de Pleuragramma antarcticurn. Boulenger, recolectados en 14 de 27 estacio­

nes de muestreo realizadas con red IKMT durante la Expedicion SIBEX-[[ en el estrecho Bransfield, Anuirti­
ca, con el objetivo de deteetar ciuil es el nicho trofico desarrollado por esta especie en la ro.diacion. ecologica de

los nototenidos, Con el mismo proposito , se compararon cuantitativamente los datos de alimentacion previamen­
te publicados para diferentes cuadrantes del continente anuirtico incluyendo nuestros datos del Bransfield; ast
se buscaron elementos comunes que permitieran detectar ciuil 0 cuiiles son los alimentos btisicos para subsistir en

el ambiente pelagico an.uirtico . Se encontro que en el sector del Bransfield el alimento predominante en los ejem­
plares de la clase 1 + fueron huevos de cruszdccos y el cop epodo Calanoides acutus; en cambio en los ejemplares
de las clases 2 + Y superioresfue el copepodo Metridia gerlachei. Esta ultima esp ecie esta presente adenuis en to­

dos los datos analizados de localidades alrededor de la Antartica, la que algunas veces aparece acom.paiiad.a de

"krill", de h.eterop o dos 0 de otros copepodos, pero sin lugar a dudas es el alimento mas constante en la dieta de P.

antarcticum. De alii que nuestra conclusion sea que esta esp ecie de nototenido desarrolle uri ciclo de vida holo­

pelagico, explotando un nicho trofico basado en el consumo de cop ep o do s y especialmente Metridia gerlachei
mas que utilizando "krill", como han su.puesto algunos autores.

INTRODUCTION

Studies of the stomach contents of the pelagic fish Pleuragramma antarcticum Boulenger have
been carried out in different areas ofAntarctica. The capture areas have generally been close to the

edge of the pack-ice; the Ross Sea (DeWitt and Hopkins, 1977), the Weddell Sea (Hubold, 1985a)
and Pridz Bay (Williams, 1985).

In relation to the trophic niche the studies have faced one or several of the methodological pro­
blems listed: 1) variability introduced by regional differences in prey availability, 2) a cycling fee­

ding pattern and 3) feeding in the net, after capture. Each one of these aspects have cast doubts on

the eventual ecological role of the species within the Antarcticmidwater community and on the cha­

racteristics and variability of its real diet under natural conditions.

1 Results of the second phase of the Chilean SIBEX Expedition.
2 Instituto de Ecologia y Evoluci6n, Universidad Austral de Chile. Casilla 567, Valdivia, Chile.
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Tbe second pbase of the Chilean SIBEX expedition to Bransfield Strait gave us the opportunity
of collecting P. antarcticum to contribute with information about the fish in the area. Results of this

study will be given here. Furthermore, a quantitave comparison among our data and those of the ot­
her studies was done to determine the fish's diet in two space scales: regional and circum-antarctic

(global). The object was to find an answer to the question: what is it that characterizes the diet of

this unique holopelagic nototheniidae independent of place and time of capture.

The question is necessary, first because we want to find out the characteristics of the resources

available for the fish, as well as how it uses them with the aim of determining why, coming from a

primary benthic family, it has developed an holopelagic niche. In other words, it means asking
aboutwhat elements in the diet of a species with typically benthonic ancestors can be related with

the evolution towards a pelagic life (see Eastman, 1984), Secondly, the question is important since
the results of the studies carried out at FIBEX and SIBEX expeditions (1981-1984) showed that the
Antarctic marine ecosystem has suffered strong perturbations (see Mujica and Asencio, 1985). This
suggests that the Antarctic pelagic populations were, periodically, exposed to changes. In an evolu­

tive scale, this could mean another restrictive element for nothoteniids in their expansion to holo­

pelagic niches if the occupation of these niches meant the exploitation of the krill as feeding resour­
ce. In ecological time, on the other hand, it means finding out how this species with a five year life­

span can withstand the alterations of its ecological community.

MATERIAL AND METHODS

The analized Pleuragramma antarcticum Boulenger specimens were collected in 14 of 27 sta­

tions of the Chilean SIBEX expedition aboard R/V Capitan Luis Alcazar (Fig. 1). Catches were done
from January 24th to February 12th, 1985 in the Bransfield Strait, north of Tierra de O'Higgins.
Each haul was made with a midwater net (IKMT), in a place determined by maximum acustic sig­
nals from a Simrad EKA 120 KHz ecosounder. The net fitted with a Furuno FNR 200 Mark II soun­

der, made hauls at depths where the fishes were located and determined length and cruise track.

In order to compare gastric contents with the environmental availability, fishes and zooplank­
ton were simultaneously collected at station 22. The availability in this case, is represented by the
zooplankton caught with a bongo net, with vertical hauls, between 220 m depth and the surface.

The value of this comparison is limited, but it shows what type of food can be found in the fauna.

The information about this sample is given by A. Mujica (this volume), together with an aliquot of
copepods (1/8 of the sample) which we identified.

The identification of stomach contents and copepods of the zooplankton subsample was made

according the procedures and references quoted by Asencio and Moreno (1984). The numeric quan­
tification and frequency of occurrence of the diets was done according to Hureau (1970). For each
fish, standard length (mm) and wet weight (g) were considered and they were classified in size cate­

gories following the nomenclature proposed by Hubold (1985b) for this species. Prey weight and
size were also determined, being this latest variable represented by the most relevant length of

each organism, generally the total length.

Similarity among diets in 14 stations, was calculated using the C index by Morisita (1959). With

these results a dendrogram was made according to Sokal and Sneath (1963) aided by a computer
program developed by Navarro (1985). In this analysis the value of abundance of each prey item per
station is considered. They were transformed to Log X + 1 value according to Bartlett (1947), be­
cause there were some 0 values that pushed the data from a normal distribution. A nonparametric
correlation was also used (Kendall t) as an index of similarity. since the stomach contents data are

not normal when tested in relation to that statistic hyphothesis (Moreno and Osorio. 1977).

102



Using the same statistical procedures mentioned, diet in adult specimens ofP. antarcticum, co­
llected in Bransfield Strait (station 22 and 21), were compared with the information published from
the Ross Sea (DeWitt and Hopkins, 1977), the Weddell Sea (Hubold, 1985a) and from Pridz Bay
(Williams, 1985) (fig. 2).

RESULTS

Bransfield Strait

The most abundant catches are from the south end of the strait. Class 2 + and adult specimens
were only collected in the coastal area of the Orleans Channel and Primavera Bay (stations 21 and

22).

Most of the material collected corresponded, according to Hubold (1985b), to class 1 specimens.
That is, late post-larvae and juveniles up to one year old. The collection of samples was most effec­

tive close to the surface and during the night as it happened in stations 25 and 27. On the other

hand, the four stations that registered the most abundant captures were sampled at different hours,
both diurnal and nocturnal. Also, stations without P. antarcticum or with low capture of specimens
were distributed along a daily cycle.

Large specimens (classes 2 + to 5 +) captured in stations 21 and 22 were collected by the net at

nearly 100 m, as recorded by the ecograph.

All the captured specimens were used to study the stomach contents. All the demographic infor­
mation and some basic statistic data are summarized in Table 2.

254 fishes were measured and weighed, being their standard length (S.L.) between 38.5 mm

and 149 mm and 0.16 g to 25.8 g, respectively. Size distribution in these specimens is clearly bimo­
dal (Fig. 3).

In general, most of the specimens presented stomach contents (Table 2). Table 3 shows the

specific composition of the diets separated by size groups. In class 1, consumption is basically of co­

pepods, euphausia larvae and crustaceous eggs. The incorporation of adult krill was observed in

class 2 specimens, but copepods and euphausia larvae continue being the dominant items. The ex­

traordinary importance thatMetridia gerlachei and Calanoides acutus have in the diet of class 2 +

and 5 + and that C. acutus and Oithona frigida have on class 1, is outstanding. Other prey groups

(Ostracoda, Polychaeta, Chaetognata, Amphipoda and Pisces) are poorly represented.

The mean and range of prey sizes for each one of the ages ofP. antarcticum is shown in Table 3.

It shows that from age 2 +, the diet is greater in diversity and items are larger.

Classifying fish in size classes, the frequency of ocurrence and weight of prey species in the sto­

mach contents was analyzed. Small specimens from station 16, 24 and 25 show a great similarity in
their diets (Fig. 4) with the exception of the copepod C. acutus which is poorly represented in

station 24, located near Livingston isle. In the other stations, it is very important. The frequency of
occurrence of egg items, probably belonging to copepods is very important, having a numeric and

ponderal importance. However, no embrionary development is observed and they are practically
undistinguishable from other crustaceous eggs; their sizes fluctuating from 0.4 to 0.5 mm.

The same variables are presented in Fig. 5 for population of individuals of larger size, collected
in stations 21 and 22, located near Trinity Island, extreme south of Bransfield Strait. It shows that
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the main prey item, M. gerlachei, has the same frequency of occurrence but different ponderal im­
portance within the diet recorded in each station. On the other hand, Calanoides aClllllS and

Euchaeta antarctica have a high frequency but represent a lower fraction of weight. The same

happens to euphausiacea, polychaeta, chaetognata and ostracoda larvae.

In station 22, it was possible to compare the diet of fish with the sampling of bongo net, using
the criterium by Moreno and Zamorano (1979): If between both samples there is a positive correla­

tion, one can conclude that both present the same way to catch the prey and that the relative abun­

dance of the captured species will be the same. In case that the net Dr the fish preferently catch one
or more items, the resulting correlation must be negative. If no. significant correlation is observed,
the consumption is made by simple abundance, within the limitations given by the morphologieal
design of the predator. This happens, for example, with Appendicularia which are abundant in the

net but not in the stomach contents; they cannot be swallowed by the fish due to' their large size.

Data in Table 4 suggest that copepod consumption is due to. abundance and to. the morphologi­
cal limitations in the case of Appendicularia. Thus one can ask: Is there a selection mechanism for

any particular copepod species? Trying to correlate abundance of copepod species collected by the
bongo net versus copepod species in stomach contents, no significant correlation between both data
was obtained, being Metridia gerlachei the most abundant, both in the media and in the stomach
contents (Table 5). Subsequently, copepod consumption is related to. abundance. Other morpholo­
gical characteristics of copepod such as size, do not seem to differ in groups captured by the net and
in stomach contents. In relation to this, Figure 6 shows that, generally, the sizes consumed by the
fish are similar to those collected by the bongo net, except for Rhincalanus gigas and Euchaeta
antarctica which are larger in the stomach contents than in the media. The contrary occurs with
Calanoides acutus. All the above differences could be due to the capture at random by the net or to
the capture of the prey by individuals of different sizes, whose variability is not studied in this case

due to the lack of repeated sampling in the same station.

The analysis of similarity between the diets of 14 stations of the SIBEX II cruise in Bransfield

Strait, was carried out using the Morisita index and the nonparametric correlations by Kendall; it
suggests the presence of four groups of stations, each one them characterized by the predominance
of one species of copepod in particular (Fig. 7). Oithonafrigida is the dominant.item in three speci­
mens collected in hauls four and eight, Metridia gerlachei dominates alone in stations. 22 and 2. As­

sociated with Scaphocala nus breuicomis it dominates in station 27 and in the other eight stations it
dominates with eggs and Calanoules aculus.

On the other hand, the associations established through correlation (Table 6) show a similar re­

sult, supporting thus the use ofthe Morisita index for these purposes. FDr example, stations 4 and 8

are significantly correlated (P< 0.001). Stations 2 and 22 which form another group, are also signifi­
cantly correlated. Station 27 which is separated in the dendrogram is correlated with none of the

stations.

Many of the differences being found can be attributed exclusively to insufficient samples, very
much affected by the aleatory phenomena. Only 4 stations remain with over 17 P. antarcticum indi­

viduals with stomach contents (stations 16,22,24 and 25), if stations with low number of specimens
are eliminated. Of the 4 stations, the first group is formed by station 22 with individuals aged 2 +

and adults, being J/. gerlachei dominant. The others are characterized by M. gerlachei and C. acu­

IUS and eggs, including stations 16, 24 and 25 characterized by the presence of individuals aged 1 ex­

clusively (Fig. 8).

Circum-antarctic comparison

The areas where the stomach contents of P_ antarcticum has been studied are indicated on the

map of the Antarctic continent (Fig. 2). The data obtained is similar to ours and consequently possi-
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ble of being incorporated for a more complete analysis. Characteristics of those areas, ty;;or sam­
pling, collected specimens and their preys are shown in Table 7.

As it has been already established above, the size of a fish has a tremendous influence on its

diet. So, the first element to be considered in any comparison is their size. Standard length mean

and ranges of P. antarcticum in the stations to be compared are shown in Figure 9. The comparison
is based on specimens of class 2 + and adults. The samples from Bransfield Strait are well repre­
sented by class 1, which is scarce in the rest ofthe samples, except the sample in the station 1917 of

the Ross Sea. Consequently, the comparison will be based on specimens of class 2 + and adults.

Using the same method to analize the samples from Bransfield Strait, it is possible to compare

the stations studied by DeWitt(1977), Hubold (1985a), Williams (1985) and our stations 21 and 22.

The dendrogram made with these data (Fig. 10) shows that far distant stations such as Bransfield

Strait, Prydz Bay, 1917 of the Ross Sea and area 2 ofWeddell, are in the same group, characterized

by M. gerlachei and C. acutus. Conversely, the other 2 stations of the Ross Sea are different bet­

ween them, in spite of their proximity. If the criterium to consider as different those stations that

differ among them in more than 50% (Fig. 10) is used, it is possible to observe a group characterized

by M. gerlachei including stations of the 4 areas indistinctly (lower section of dendrogram). This is

followed by three groups all with M. gerlachei plus some other group such as larvaceous, krill or he­

teropods. On the other hand, the Kendall t nonparametric correlation shows significant relations

among all the areas, except for the sample taken from section one of the Weddell Sea, which is

correlated with no other station, since the heteropods appear as the most important item in the

diet. This item is scarce in the rest of the areas. Consequently, both analysis coincide in separating
similar groups again.

DISCUSSION

Stomach contents of Pleuragramma antarcticum in the area of Bransfield Strait

The diet of Pleuragramma antnrcticum. in different stations of the SIBEX-Phase II expedition
to Bransfield Strait, presents differences, showing a local diversity of possible diets for the species.
This diversity of diets can be related to two main factors: 1) the size structure of the predator popu­
lation since our results indicate a progressive change in the diet towards those of larger size. Class
1 + individuals have as the dominant item some non identified crustaceous eggs (copepods + eup­

hausids), together with the copepods Calanoides acutus and Oithona frigida. In the group oflarger
individuals (2 + to 5 +), Metridia gerlachei is by far the main item in number, frequency and

weight, even more important than euphauside larvae that follow it in frequency. Also, M. gerlachei
seems to be the most important copepod in the zooplankton of the Antarctic water. Consequently, it
is probable that its capture by Pleuragramma is due to its abundance as the relations of selectivity
carried out in station 7 show. Other aspects of the prey, such as size, are not to be considered since

they do not differ greatly from the rest of the copepods. 2) the differences found in the diet of speci­
mens from different stations have to do with hydrographic conditions that affect fish distribution

and the organisms conforming their diet. The area where the larger specimens were captured, is lo­
cated in the confluence of Gerlache water with a type of continental platform water of the Antarctic

Peninsula and the water from the center of Bransfield Strait (Silva, 1985), making the surroun­

dings ofTrinidad Island a peculiar area. Unfortunately, at present, there are no correlations among
the different types of water in Bransfield Strait and the copepod fauna so as to establish relations

between stomach contents and water mass.

The Pleuragramma hauls were done at different hours of the day. A pattern of feeding at certain
hours of the day, as it occurs with most benthofagous nothotenids, was not observed (Hureau, 1975).
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However, juvenile Chianodracus, collected in the same haul, present a clear feeding pattern around
midday (Rueda and Moreno, unpublished); a known pattern for midwater fish (Baird el (II., 1975;
DeWitt and Cailliet, 1972).

Thus, according to our results, much of the regional variability found in the feeding ofP. (Ill (ar('­
ticum is related to the size of the individuals analyzed. On the other hand, according to our data, it
does not seem to be a daily feeding cycle; thus, agreeing with De Witt and Hopkins (1977). Howe­
ver, it is always possible that these cycles may appear in a different chronological scale, such as

days for example. Furthermore, we did not find scale residues or other evidences that specimens
had been feeding in the IKMT net during the hauls, as ocurred in the case studied by De Witt and

Hopkins (1977). Furthermore, copepod items were found both in the stomach contents and gut thus

leading us to discard the in the-net-feeding in the interpretation ofthe trophic niche ofPleuragram­
ilia in Bransfield water.

Progress in the study of the relation between Pleuragramma and krill (Euphausia superba}, was
not possible since Euphausid specimens were always dominant, specially Thyssanoesa maerura. On
the other hand, the eggs and larvae in the stomach contents cannot be identified as E. superba un­

less new techniques such as electrophoresis, to classify eggs, were introduced. The predator-prey
relation between Pleuragramma and krill is very difficult to quantify.

Finally, our data supports the findings by Hubold (1985b) in that Pleuragramma larvae are pre­

ferently found near the surface. On the other hand, larger specimens were captured at depths of
about 100 m.

Considering that larger specimens are able to consume larvae of their own species, the bathy­
metric segregation of the larvae and adult population would impide cannibalism, thus reducing the
probabilities of the larvae-adult encounter. At the same time, there is a geographic segregation sin­
ce adult populations were only detected ecographically during the southern cruise to the Elephant
Islands around Trinidad Island. But, in many of the intermedial hauls we found age 1 post-larvae,
suggesting that there is no morphologic or conductual adaptation to avoid eating their own larvae as

it has been suggested by Hubold (1985a). Perhaps, the lack of massive consumption of fish larvae

could be due to life cycles which keep the different age groups separated, as it has been shown by
Hubold (1985b) in the Weddell Sea.

From the SIBEX-Phase II expedition to Bransfield Strait, one can conclude that Pleuragramma
anlarCliculll is basically a copepodephagus fish in its adult stage, being Metridia gerlaehei the
constant food-prey in specimens aged 2 + and higher. This is why a positive correlation among

Pleuragramma abundance, a low copepod representation and a high fitoplanktonic biomass is not

strange.

Global characteristics of the diet

Our results agree withWIlliam's interpretation (1985) of the diet ofPleuragrammo antarcticum
in Prydz Bay, in that the Euphausids consumed are eaten as "alternative copepods". However, this
fact disagrees with the proposals ofDeWitt and Hopkins (1977), who suggest that the holopelagic li­
fe of this species is a predictable event to make use of the abundant resource. One could easily fall
into the temptation of contrasting the two trophic niche hypothesis. However, without a complete
historical account of krill abundance, Pleuragramma cannot be said to have a feeding cycle related
with a greater krill abundance or with a greater copepod abundance; at different times, any of the
two hypothesis could prove to be true. Because the two studies cited were carried out at different ti­

mes, abundance of krill could have been different. This has been the situation observed
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during the last few years in Bransfield Strait. A methodological alternative to solve this problem is

to make a quantitative study of the amplitude and characteristics of the niche, using published data
from different places around Antarctica, which represented different stages of the pelagic
community.

The results of such a comparison, given in this paper, suggest two interesting patterns: First,
the copepcd M. gerlachei is found at the base of the dendrogram. In the study by Hubold (1985a) of
the Weddell Sea, it was even found in stations dominated by heteropods, being krill one of the
dominant elements only in station 1880 of the Ross Sea, referred by De Witt and Hopkins (1977).
The second aspect is that stations which are close to each other can, at times, be more different

from each other than far distant ones .. This means that there is a regional heterogeneity of pelagic
communities, whose variability could include temporal changes in the same point in space.

Supposing that such changes are similar to the changes occurred in an evolutive scale, then Pleura­

gramma's trophic niche which sustains holopelagic habits while it maintains its juvenile characte­

ristics of notothenids, even its small size, as it has been suggested by Eastman (1985), would be

basically feeding on copepods instead of krill; M. gerlachei is the basic food, common to all the stu­

dies carried out, independent of the predominant stage of the pelagic community. An alternative

analysis based on correlations of the diet of each station compared with the others, supports the
level of similarity found in the index and techniques of the dendrograms. This then suggests thatP.
oniarcticum has invaded the pelagic environment looking for copepods.
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ANTARTICA

ESCALA 1: 46.000.000

Figure 2.-Location of stations with diet data of P. antarcticum. Stations 1 & 2 - this study; stations 3,
4 & 5 - DeWitt and Hopkins (1977); station 6 - Williams (1985); stations 7, 8 & 9 - Hubold
(1985a).
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Figure 4.-Diet composition of juvenile P. antarcticum (class 1 and 2), measured both in frequency of

ocurrence and weight percentage. They are separated by stations of catch to observe the

regional variability in the catch of prey.
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Scapnocataaus brevicornis

I
I
I
I
I

Mefridio ger/ochei

M ger/ochei

M ger/ochei

Mg.

Copepodo sin identificar

C ocufus

Iy huevos
I
I Coculus

Sc. b.

Copepodo slid.
Huevos

C oculus
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SIMILITUD CA_

( 1) EST 4

(2) EST. 8

(99) EST. 22
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(25) EST. 24

(24) EST. 25

(1) EST. 9

(2) EST. 17

(17) EST. 16

(1) EST. 7

(4) EST. 12

Fi'-!ur e 7.-Dendrogram of diet similarity for 14 stations with positive capture of P. a nm rctiru m during
SIBEX-Phase II expedition to Bransfield Strait. The dotted line indicates 50% similarity as

measured by Morisita's C lambda index. For a better interpretation, a species that shares groups
is indicated at the base of the separation: for example, t ). Jr. {Uithona [rigida} is present in
all samples and .If. {!. ('lfetridia !!vr/(/( hvi) in all the stations except 4 and 8. Sr. !J. ('<;t "1"10-
ra lu nu » brericorn is ) in the rest except station 4. 8, 22, 2 and 21.
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Figure 8.-Dendrogram of stations with N > 17. It can be considered as a summary of dendrogram in

Fig. 7.
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Figure 9.-Size range of P. antarcticum specimens analized by several authors from different areas around
Antarctica.
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SIMILITUD C"A

AREA 1

MAR DE WEDDELL

AREA 3

MAR DE WEDDELL

EST 1880

MAR DE ROSS

EST. 1892-1922
MAR DE ROSS

EST 21

BRANSFIELD

EST 22

BRANSFIELD

BAHIA PRYDZ

EST. 1917

MAR DE ROSS

AREA 2

MAR DE WE DDEL

I i;.:l1 rr · 10.-Dendrogram with feeding habit data of P. ontarcticum adults from the 9 localities in which
stomach contents has been studied. The procedure is explained in Fig. 7.
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Table 3

PREYS: NUMBER RATE AND AVERAGE OF Pleuragramma antarcticum COLLECTED DURING
SIBEX-PHASE II PROJECT, BRANSFIELD STRAIT.

S I Z E CLASSES

One Two (+) Adults
Item

Num. Min. Max. X Num. Min. Max. X Num. Min. Max. X

COPEPODA

Metridia gerlachei 6 3.6 5.2 4.5 8598 1.3 3.8 3.0 2922 1.8 4.5 3.1

Calanoides acutus 62 2.3 7.5 5.8 461 2.8 4.0 3.7 162 3.2 4.3 3.8

Calanus propinquus 8 4.2 4.8 4.5 6 3.8 4.1 3.9 3 4.0 4.2 4.1

Rhincalanus gigas 7 9.5 12.3 10.5 3 7.0 8.0 7.6

Euchaeta antarctica 2 4.2 6.3 5.3 82 1.5 10.0 6.5 35 3.6 9.8 7.2

Scaphocalanus
brevicorni.s 3 2.2 2.7 2.5 10 0.8 1.5 1.3 5 0.8 1.5 1.3

Pleuromamma

abdominalis 1 3.5 3.5 3.5

Oncaea conifera 1.0 1.0 1.0 2 0.6 1.2 0.9 3 0.6 LO 0.8

Oithona frigida 50 0.9 1.2 1.0

Unidentified 13 2.8 3.2 3.0 1 2.5 2.5 2.5 �Total 152 0.9 12.3 4.0 9164 - 0.6 10.0 3.1 3130 9.8 3.2

EUPHAUSIDA

Euphausia superba
(adult) 3 48.0 62.0 54.0

Euphausia superba
(juven) 6 15.0 25.0 19.5 4 20.0 25.0 23.0

Thysanoessa macrura

(juv) 10 13.0 28.0 23.0 2 26.0 30.0 28.0

Euphausiids larvae 11 4.2 6.5 5.4 180 1.2 9.3 5.6 58 1.5 9.6 6.2

Total 11 4.2 6.5 5.4 199 1.2 62.0 7.6 64 1.5 30.0 7.9

OSTRACODA

Conchoecia sp. 138 1.3 3.0 2.6 47 1.5 3.2 2.8

POLYCHAETA 11 1.2 3.0 2.5 2 2.0 2.8 2.4

CHAETOGNATHA

Sagitta sp. 20 5.0 18.0 15.5 3 16.0 22.0 18.7

AMPHIPODA

Hyperiidae 35 1.3 2.6 2.3

PISCES

Pleuragramma
antarcticum 23.0 23.0 23.0

Notolepis coatsi 22.0 22.0 22.0
Unidentified 1 31.0 31.0 31.0

Total 31.0 31.0 31.0 2 22.0 23.0 22.5

EGGS 118 0.4 0.5 0.5
'-'-�-"-" . ..,-�."-.- .. -.-

119



Table 4

FREQUENCY OF THE ZOOPLANKTONIC GROUPS COLLECTED BY BONGO NET AT
THE STATIO� 22, A':\D THOSE FINDINGS IN THE GASTRIC CONTENTS OF

I'. a n t a rcticum COLLECTED BY IKMT NET AT THE SAME STATION

Groups Bongo net Gastric contents

Number %" Number %*

Copepoda 95.227 47.13 12.019 96.08

Euphausida 5.256 2.60 243 1.94

Ostracoda 1.839 0.91 176 1.41

Polychaeta 2.154 1.07 12 0.10

Amphipoda 76 0.04 35 0.28

Chaetognatha 402 0.20 23 0.18

Apendicularia 95.923 47.48

Mollusca 140 0.07

Siphonophora 52 0.Q3

Medusas 35 0.02

LARVAE OF:

Osteichthyes 12 0.01 2 0.02

Echinoderma 47 0.02

Cirripedia 12 0.01

Decapoda 6 0.00(3)
EGGS OF:

Crustacea 868 0.43

Totals 202.048 100.00 12.510 99.90

• Spearman's ratio correlation between % rs = 0.40 (no significant value).

Table .'i

COPEPODS ABUNDANCE IN SAMPLES OBTAINED BY BONGO NET AT THE
STATION 22 AND THOSE FOUND IN THE GASTRIC CONTENTS OF P. antarcticu.m.

COLLECTED BY IKMT NET AT THE SAME STATION

Species Bongo net Gastric contents

Number" %** Number %

Ihlri"i" f!.t·rlI1chei 79.907 83.91 11.264 93.71
Calunoid e-: acutu « 4.983 5.23 615 5.11
to lonu s propinouu, 279 0.29 8 0.06
Rh incalu n u s pigfl' 233 0.24 3 0.02
1.1l1-hol,ttl antarctico 512 0.53 107 0.89

,,-I//,ltfll-lllulIlJ .. f'(I'I icornis 3.260 3.42 15 0.12
IJ{"llrl1l11l1lT1ma abdonu nali .. 1 0.01
(111' Ilr,/ ('olli/"rtl 931 0.98 5 0.04
t t uhona /r/;':/I/I/ 3.818 4.01
(,'l;t1;lJ:� (1((lnl' 140 0.15
indetenninatae 233 0.24 0.01

',!"Jplin_;; 931 0.98

• Xuruber X 1.000 rn3 of filtered water .

•. Sperman ratio correlations. rs = 0.514 n.s v.
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4

(0.417)

Est.
7

-0
.0
4
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-0
.4
7
6

E
st.

7

(0.417)
(0.417)

Est.
8

-0
.0
8
6
5

0
.6
0
5
5
*
-0
.0
8
6
5

E
st.

8

(0.351)
(0.001)

(0.351)

Est.
9

-0
.0
4
7
1

-0
.0
4
1
7

-0
.0
4
7
6

0
.5
1
9
0
*

E
st.

9

(0.417)
(0.417)

(0.417)
(0.007)

Est.
12

0
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5
4
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*

-0
.0
6
8
9

0
.7
2
3
7
*
-0
.1
2
5
2

-0
.0
6
8
9

E
st.

12

(0.001)
(0.380)

(0.001)
(0.289)

(0.380)

Est.
15
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.0
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7
6

-0
.0
4
7
6

-0
.0
4
7
6

-0
.0
8
6
5

-0
.0
4
7
6

-0
.0
6
8
9

E
st.

15

(0.417)
(0.417)

(0.417)
(0.351)

(0.417)
(0.380)

Est.
16

-0
.1
3
1
8

-0
.1
3
1
8

0
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2
*

0
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3
0
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5
5
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7
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0
.2
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5

E
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16
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(0.279)

(0.015)
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(0.099)
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17

-0
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0
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*
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4
1
0
*

E
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7

(0.380)
(0.380)

(0.001)
(0.078)

(0.001)
(0.013)
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(0.005)
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0
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6
1
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0
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0
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*
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0
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5

0
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7
2
5
*

0
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7
0
2
*
E
s
t.

24

(0.437)
(0.437)

(0.112)
(0.118)

(0.041)
(0.152)

(0.059)
(0.003)

(0.014)

Est.
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0
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0
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7
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*
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7
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0
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*

0
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4
6
0
*

0
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7
8
6
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E
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(0.034)
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(0.001)

Est.
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1
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6
9
0

0
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3
6
1
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E
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(0.417)
(0.417)

(0.417)
(0.351)

(0.417)
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(0.417)
(0.279)
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(0.437)

(0.338)

,....Est.
21
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8
8
1

0
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4
4
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.0
2
6
4
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.1
8
8
1

0
.4
5
7
8
*
-0
.1
8
8
1

0
.0
8
3
6

0
.0
4
0
9

0.0411
0.0210

-0
.1
8
8
1

E
s
t.

21
tv,....

(0.034)
(0.2301)

(0.136)
(0.454)

(0.201)
(0.016)

(0.201)
(0.356)

(0.428)
(0.428)

(0.463)
(0.201)

Est.
22

0.3632*
-0
.3
1
1
3

0
.3
2
8
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-0
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1
5
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-0
.3
1
1
3

0
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9
9
6
*
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7
3
0

0
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7
5
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0
.0
1
2
5
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.0
5
2
1

-0
.0
6
2
2

0.1211
0
.6
7
1
6
*

(0.048)
(0.079)

(0.068)
(0.168)

(0.079)
(0.009)

(0.221)
(0.369)

(0.478)
(0.409)

(0.392)
(0.296)

(0.001)



Table -;-

STATIO); SA�IPLES CHARACTERISTICS AND PREVIOUS PUBLISHED
DATA OF I'. (I1l/a(U;CUI1I CO);SIDERED IN THIS CO�fPARISON

After
De w:«, H.H. and
T.L. Hopkins. 197,

Observations

STATIO�S

Ross Sea

1917 1880 1892-1922

77034' - 77036' 73032' - 73°32' 75027' - 75032'
174050'E-175018'E 171 026'E-l ,1029'E 168050'E-178050'W

03 :20-05 :47 06:22-07 :12 00:05-17:09
25-01-1967 16-01-1967 18-01-1967
IKMT BT BT

730 - 728 527 - 538 364 - 496
17 23 13

49 77 77
206 184 182
140 148 110

1 13 7
14 0 0
19 6 7

\/('fririiu j.!.f'r/uc/fl'i Euplinusi a su p erb a \/elridia ucrlu ch e i

(Copepoda) (Euphausida) (Copepoda)
Larvaceos
(Tunicata)

Latitud (S)
Longitud
Hour
Date
Net
Depth (mt)
Nurn. indiv.
Est. Long.
Min (mm)
Max. (rnrn)
Average (mm)
Empty
Stomachs
With scales
Prey taxa

Principal prey

After
Hubold, G. 1984

Observations

STATIONS

Weddell Sea

Area 1 Area 3Area 2

Latitud (S)
Longitud
Hour
Date
Net
Depth (mt)
Ejemp. Numbr
Est. Long
"lin. (mm)
Max. (mm)
Average (mm)
Empty
Stomachs
With scales
Prey taxa

Principal prey

77000' - 77015'
42000' -W-43000'W

11 :00-17 :00
18-02-83

Arrastre de fondo
670 - 720

63

6-1
219
164

28
o
12

Heteropoda
(Mollusca)

72030' - 73°00'
21000'W-22°00'W

09:00-19:00
26-02-83

RMT y RMT1+8
150 - 550

54

98
175
138

2
o
19

Copepoda sp. indet.
Calanoid es acutu s

(Copepoda)

77°00' - 77°15'
31030'W-32030'W

09 :00-10 :00
22-02-1983

3m-Agassiz Trawl
300 - 200

10

125
164
149

o
40
11

Heteropoda
(Mollusca)

Ob s r-rvat ioris

STATIO�S
Bransfield Strait

21 22

Prydz Bay
After

Vviliiams, R. 1985

60045' - 62000'
60000'E-88000'E

Latitud (S)
Longitud
Hour
Date
:-\(>t
Depth (mt)
Ejemp. Xumbr.
Est Long.
!\lin (mm)
!'.Iax (mm)
A\'er"�(' (mm)
Emptv
Stomach
With scale
Prey taxa

Principal prey

63053' - 63053'
60°27'\\'-60°27'\\'

16:04-16::F
07-02-1985
IK!\IT

80 - 120
7

&9
141
119

o
3
11

\f"Iridia c·,·r!a ch"j
(Copepode)

64009' - 64009'
61°14'\\'-61°14'\\

23:09-23:')7
08-02-1985
IK!\IT
50 - 120

99

105
145
12'�

fJ
79
19

I/"Iridio f!",I.,d",;
(Copepoda)

Ener-Febrero 1981
RMT-8
75 - 0

45

56
1 f,r)

()

18
(fllll!lfJit/(,\ U(:UIIL'

(Copepoda)
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M
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W
A
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A
S
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T
A
B
L
E

6

R
oss

E
st.

1880

R
oss

0
.4
8
4
4
'

R
o
ss

E
st.

1917
(0.001)

E
st.

1917

R
oss

0
.5
9
4
1
'

0.4
7
2
6
'

R
o
ss

E
st.

1892
(0.001)

(0.002)
E
st.

1892

W
e
d
d
e
ll

0
.0
6
0
1

0.0349
0.0234

W
e
d
d
e
ll

A
re
a

1
(0.362)

(0.419)
(0.445)

A
re
a

1

W
e
d
d
e
ll

0
.4
1
5
0
'

0.5871
'

0.4391
*

0.2908*
W
e
d
d
e
ll

A
re
a

2
(0.005)

(0.001)
(0.003)

(0.040)
A
re
a

2

W
e
d
d
e
ll

0
.4
1
6
9
'

05202*
0
.5
1
4
8
'

0.2218
0.7872*

W
e
d
d
e
ll

A
re
a

3
(0.005)

(0.001)
(0.001)

(0.094)
(0.001)

A
re
a

3

B
ra
n
sfie

ld
0
.5
4
9
0
'

0
.2
8
6
2
'

0.3390*
-0
.1
7
9
1

0.3713*
0.2897*

B
ra
n
sfie

ld
E
st.

21
(0.001)

(0.043)
(0.020)

(0.144)
(0.012)

(0.041)
E
s
t.

2
1

B
ra
n
sfie

ld
0.3442*

0
.2
1
1
1

0
.1
6
4
6

-0
.3
0
2
9
'

0.2303
0.1615

0
.6
8
4
3
*

B
ra
n
s
fie
ld

E
st.

22
(0.018)

(0.105)
(0.165)

(0.034)
(0.085)

(0.170)
(0.001)

E
st.

22

B
a
h
ia

0.1594
0.1154

0.1935
0.1171

0
.4
3
1
4
'

0
.2
8
3
3
*

0
.4
9
9
4
'

0.2079
P
rydz

(0.173)
(0.248)

(0.126)
(0.245)

(0.004)
(0.045)

(0.001)
(0.108)

'S
h
o
w
s
significant

correlations
to

5%
le
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