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Relationships between otolith length and fish length, wet 
and dry mass and total energy are described for Antarctic 
cod Paranotothenia magellanica from Marion Island (sub
Antarctic Indian Ocean). The relationships were all highly 
significant and allow for more detailed and quantitative 
studies of the trophic structure of the area. 
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Verhoudings tussen otolietlengte en vislengte, nat en dro~ 
massa en totale energie word beskryf vir Paranotothenia 
magellanica van Marioneiland (sub-antarktiese Indiese 
Oseaan). Aile verhoudings was statisties hoogs betekenisvol 
en kan aangewend word om meer kwantitatiewe studies oor 
die trofiese struktuur van die gebied te onderneem. 
S.-Afr. Tydskr. Dierk. 1986,21: 294-296 
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Three species of notothenioid fishes are known to occur in 
the inter and subtidal zone around Marion Island (Prince 
Edward Islands, sub-Antarctic Indian Ocean). These include 
Paranotothenia magellanica (Nototheniidae), Notothenia 
coriiceps (Nototheniidae) and Harpagijer georgianus (Har
pagiferidae). The antarctic cOd P. magellanica appears to be 
the most abundant of the three species and forms part of the 
winter diet of gentoo penguins (Pygosceles papua) at the island 
(La Cock, Hecht & Klages 1984). Also, although to a lesser 
degree, P. magellanica is preyed upon by N. co"iceps, while 
cannibalism also occurs (Blankley 1982) 

Fish otoliths are largely species-specific (Hecht 1978), and 
their size is closely related to fish length and mass. Owing 
to their chemical composition (Degens, Deuser & Haedrich 
1969) and their resultant resistance to digestion, they are often 
the only recognizable remains of fishes found in the stomachs 
or regurgitated pellets of piscivorous predators. In order to 
attain a more detailed and quantitative understanding of the 
feeding ecology of marine predators it is most useful to relate 
the dimensions of otoliths found in their stomachs to the 
length and mass of the animal eaten. (e.g. Martini 1964; Fitch 
& Brownell 1971; Blaber 1982; La Cock et al. 1984; Smale 
& Bruton 1985). 

This paper describes the length/mass relationship, the 
relationship between otolith length and fish length, the water 
and energy content, the wet mass/dry mass relationship, the 
fish length/dry mass relationship, the relationship between dry 
mass and energy and finally the relationship between otolith 
length and total energy of P. magellanica. 

Taxonomic note 
DeWitt (1970) showed that P. macrocephala (Gunter, 1881) 
is a junior synonym of P. magellanica (Forster, 1801). 

MethOds 
A total of 133 specimens of P. magellanica were collected in 
the inter- and subtidal zones in Transvaal Bay, Marion Island 
(46° 50'S / 37°45'E) during 15 - 17 November 1983. All fish 
were weighed to the nearest 0,1 g on an electronic balance 
and standard length (Ls) was measured to the nearest mm. 
The fish ranged in size from 82 to 333 mm and in mass from 
12,7 to 895 g. After the fish were weighed and measured they 
were frozen and kept for further analysis. Of the 133 speci
mens returned to our laboratories, ten were kept for water 
content analysis and microbomb calorimetry. These ranged 
in length from 88 to 205 mm. To determine the water content, 
the fish were wiped dry of surface water, weighed and then 
dried to constant mass in a forced draught oven set at 60°C. 
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The energy content of each of the ten fish was detennined 
on an ash-free dry-mass basis by replicate analysis (n = 3 
to 5) in a micro bomb calorimeter. 

The sagittal otoliths of 82 specimens ranging in L. from 
82 to 333 mm were removed and measured for maximum 
length along the anterior/posterior plane, accurate to 0,01 mm 
using vernier calipers. 

Results and Discussions 
The relationship between otolith length (OL) and standard 
length (L.) was found to be best described by the power curve: 

L. = 30,96 OLI
•
SOI (?- = 0,75; p < 0,05; n = 82). 

The standard length (L.)/wet mass (WM) relationship is 
expressed by: 

WM = 2,19 x 10 - 5 L.3•OO (?- = 0,99; p < 0,01; n = 133). 

The exponential constant of the equation is indicative of 
isometric growth over the entire size range sampled. 

The water and energy content of P. magel/anica are given 
in Table 1. There was no relationship between size or mass 
on the one hand and per cent water or energy content on the 
other hand (in all cases p > 0,01). The wet mass (WM)/dry 
mass (DMj relationship is described by the linear equation: 

DM = 0,201 WM + 0,584 (?- = 0,99; p < 0,001; n = 10), 

whereas the length (L.)/dry mass (DM) relationship is ex
pressed by the power curve: 

DM = 2,98 x 10- 5 L/,63 (?- = 0,98; p < 0,01; n = 10). 

Table 1 Percentage water content and energetic value 
of Antarctic cod Paranotothenia magellanica from 
Marion Island 

Water content" Energy content" Sample 
(Olo) (kJ/g ash-free dry mass) size 

77,9 ± 1,3 24,2 ± 1,2 10 
(76,0 - 79,9) (22,4 - 27,0) 10 

"Figures given are means ± standard deviation; the range is given in 
parentheses. 

The relationship between total energy content (TE) and dry 
mass (DM), was linear: 

TE = 24,16 DM + 0,000244 (?- = 1,0; n = 10). 

Considering the high levels of significance between the 
various data sets it was considered justified to calculate a 
relationship between otolith length (OL) in mm and total 
energy content (TE) in kJ/g ash-free dry mass. The rela
tionship was best described by the power curve: 

TE = 5,99 OL4
•
74 (?- = 1,0; n = 10) (Figure 1). 

In order to facilitate identification of the fish species 
consumed by predators in the inshore regions around Marion 
Island, the otoliths of the three species, P. magel/anica, N. 
coriiceps and H. georgianus, are illustrated in Figure 2. 

The otoliths of the three species can easily be distinguished 
from each other. The otoliths of P. magel/anica have a 
distinctive 'bow tie' -shaped sulcus acusticus which opens onto 
the anterior margin and in most cases also onto the posterior 
margin. They also have a deep and very distinct V-shaped 
dorsal area, bordered on each side by robust cristae superior. 
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Figure 1 The relationship between otolith length and total energy content 
of Paranotothenia megellanica. 

Nototh.nla corllc.p. 

Paranotothenla mag.nanlca 

Harp_pifer veOrglanUS lmm 

Figure 2 The sagittal otoliths of Notothenia coriiceps, Paranotothenia 
magellanica and Harpagijer georgianus. 

The otoliths of N. coriiceps are characterized by a sulcus 
acusticus which is closed posteriorly and by a poorly defmed 
crista superior. The otoliths of H. georgianus are medially 
extremely convex. The sulcus acusticus is poorly developed, 
narrow and has an elevated column between the ostium and 
the cauda. The terminology used in these descriptions is that 
of Hecht (1978). 

Hopefully the data presented in this short note will act as 
a catalyst and serve to stimulate more detailed and quantitative 
studies of both the biology of P. magellanicaand the foodweb 
around Marion Island. 
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