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A b s t r a c t . The possibility to study quantitatively the diet of the Antarctic shag Phalacrocorax
bransfieldensis by the analysis of pellets, applying correction factors to compensate for the

digestion and loss through the gastrointestinal tract of fish otoliths represented in pellets, was

evaluated at two localities of the South Shetland Islands. For such purpose, the results from the

analysis of 566 pellets (= regurgitated casts) collected at Harmony Point, and 296 at Duthoit

Point, throughout the 1995/96 and 1996/97 breeding seasons, were corrected with the mentioned

factors and the shag daily consumption rate was estimated. The estimations indicated that,

except for Duthoit Point in 1996/97, the daily food intake increased from November to January

(pre-laying to late-rearing) and slightly decreased in February when chicks start to fledge, thus

reflecting the energy requirements at the nest. These estimations, in general, are in line with

those previously obtained for other colonies and/or shag species by different methods, which

suggests that after correction the use of pellets is an acceptable method to quantify the diet of

the Antarctic Shag.
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Introduction

Most of the studies on the diet of the Antarctic shag Phalacrocorax bransfieldensis
(previously known as blue-eyed shag or imperial cormorant P. atriceps bransfieldensis) have

been based on the analysis of pellets (= regurgitated casts). This method has been extensively

used in shags (G r e e n et al. 1990a, 1990b, B a r r e t t 1991, H a r r i s & W a n l e s s

1991, W a n l e s s et al. 1992, among others) since it provides diet information with little

effort in a short time, without disturbance to the colony. Otoliths within the pellets show a

high level of species specificity and from their measurements the size and mass of the

ingested fish can be calculated (see J o b l i n g & B r e i b y 1986, C a s a u x &

B a r r e r a - O r o 1993). However, the technique may give biased results due to the erosion

of the otoliths during digestion, or their loss into the gastrointestinal tract (J o b l i n g &

B r e i b y 1986). These biases were demonstrated experimentally in feeding trials on other

species such as the cape cormorant Phalacrocorax capensis (D u f f y & L a u r e n s o n

1983), the European shag Phalacrocorax aristotelis (J o h n s t o n e et al. 1990), the

cormorant Phalacrocorax carbo sinensis (Z i j l s t r a & V a n  E e r d e n 1995) and also

on P. bransfieldensis (C a s a u x et al. 1995). In these studies it was concluded that the

analysis of pellets underestimates the number and mass of fish ingested. Thus, it was

suggested that the pellet analysis should not be used to estimate the daily food intake of shags

(C a r s s et al. 1997).

It was thought that the estimation of correction factors could serve to diminish the errors

caused by digestive processes (see C a s a u x et al. 1995, 1998, D i r k s e n et al. 1995). 
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A feeding experiment with a captive Antarctic shag allowed the estimation of correction

factors for four fish prey species (C a s a u x et al. 1995). These factors were applied to data

from pellet analysis and the results were compared to those obtained from the analysis of

stomach contents collected simultaneously (C a s a u x et al. 1997a). The correction factors

appeared to be somewhat high, probably due to some experimental deficiencies: the feeding

trial was carried out on one bird only, some of the fish species were scarcely offered as food

to the shag and wild conditions were not appropriately reproduced (C a s a u x et al. 1998).

On the other hand, the length and mass of fish ingested may be better approached by the

analysis of stomach contents, but this method demands more time in the field and produces

disturbance to the colony (C o r i a et al. 1995). It was also suggested that by the

comparison of a high number of pellets and stomach contents collected simultaneously,

better fitted correction factors could be obtained (C o r i a et al. 1995). The analysis of

pellets reflects temporal variations in the diet (C a s a u x & B a r r e r a - O r o 1995),

which were also reflected by the analysis of stomach contents (C a s a u x et al. 1997b) in

conjunction with observations on foraging behaviour (F a v e r o et al. 1998). Thus, by the

examination of pellets and stomach contents collected simultaneously from incubation to

late rearing, C a s a u x et al. (1998) calculated correction factors for specific periods of the

breeding season. 

As also occur with discriminant functions, when the correction factors are tested with the

sample used to generate them, their precision is overestimated. Thus, the aim of this study is

to analyse in different periods of two breeding seasons and at two localities in the South

Shetland Islands the accuracy of the correction factors estimated by C a s a u x et al. (1998)

as well as to evaluate the applicability of pellet analysis in estimating the food intake of the

Antarctic shag. 

Material and Methods

Totals of 566 (266 in 1995/96 and 300 in 1996/97), and 296 (173 and 123) regurgitated pellets

of the Antarctic shag P. bransfieldensis were collected at Harmony Point (62°17’S, 59°14’W)

and at Duthoit Point (62°19’S, 58°51’W), both at Nelson Island, South Shetland Islands,

during the 1995/96 (hereafter 1995) and 1996/97 (1996) breeding seasons respectively. 

The samples were obtained only from active nests every two days at Harmony Point and

monthly at Duthoit Point; however, for this study the pellets from Harmony Point were

grouped by month. The samples were processed following the method used by C a s a u x

& B a r r e r a - O r o (1993) and the length and mass of the fish ingested by the shags were

estimated from the otolith length using the equations described by H e c h t (1987),

W i l l i a m s & M c E l d o w n e y (1990) and C a s a u x et al. (1997b). 

The daily food intake (DFI) was estimated as follows: 

DFI= ∑(MFP*PCi*NP*CFi)

where MFP is the mean mass of fish represented per pellet, PCi is the proportional

contribution in mass to the diet of the prey "i", NP is the mean number of pellets produced

daily per individual and CFi is the correction factor to compensate the loss and digestion of

the otoliths of the species "i" (taken from C a s a u x et al. 1998) (Table 1). Due to the

frequent consumption of pellets by the sheathbill Chionis alba at the colony of Harmony
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Point it was not possible to estimate the mean number of pellets produced daily per shag at

this locality. Thus, the values previously estimated for Duthoit Point by C a s a u x et al.

(1998) were adopted. 

As the analysis of 141 and 74 stomach contents collected at Harmony Point through the

1995 and 1996 breeding seasons, respectively, indicated that fish largely predominated in

mass in the diet of this shag (99.6 and 99.3% in both seasons) (C a s a u x 1998), non-fish

organisms were not considered in the estimations. Therefore, the daily fish intake is

considered as the daily food intake.   

The daily metabolisable energy intake (DME) was estimated assuming that fish provide

an energy content of 4.76 Kj*g-1 (D u n n 1975) and are assimilated with an efficiency of

75% (W i e n s 1984).   

Results

The diet of the Antarctic shag was similar in composition in both seasons at both localities.

Fish were by far the main prey, followed by molluscs and polychaetes (Tables 2 and 3).   

Among fish, Notothenia coriiceps was the most frequent prey and predominated in mass

in both seasons at both localities. Harpagifer antarcticus was the most important prey by

number, except at Duthoit Point in 1996 where Lepidonotothen nudifrons was the most

numerous fish (Tables 4 and 5). 

Except for Duthoit Point in 1996, where a steady increase from November to February

was observed, the estimated daily take of fish by mass and metabolisable energy intake

increased from November to January (pre-laying to late-rearing) and slightly decreased in

February when chicks start to fledge (Tables 6 and 7).

Discussion

As observed in previous studies carried out at different localities of the South Shetland

Islands (B a r r e r a - O r o & C a s a u x 1996a, C a s a u x & B a r r e r a - O r o 1993,

1995, 1996, C a s a u x et al. 1997a, 1998, C o r i a et al. 1995, F a v e r o et al. 1998), fish

were the main component in the diet of the Antarctic shag and among them N. coriiceps was

the most important prey throughout the breeding season, followed by H. antarcticus or L.
nudifrons. Considering that shags are opportunistic feeders (C r a v e n & L e v 1987,

K e l l e r 1995), these findings indicate broad similarities in the prey availability between

both seasons and localities.
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Table 1. Correction factors estimated to compensate for the digestion and loss through the gastrointestinal tract of
the otoliths of fish represented in pellets of the Antarctic shag Phalacrocorax bransfieldensis. Taken from
C a s a u x et al. (1998).

November December January February

Notothenia coriiceps 2.87 4.23 9.52 9.52
Harpagifer antarcticus 0.76 0.58 6.50 6.50
Lepidonotothen nudifrons 1.95 2.17 12.77 12.77
Trematomus newnesi 4.17 3.78 5.59 5.59
Gobionotothen gibberifrons 6.80 2.30 2.30 2.30
Notothenia rossii 2.36 2.36 2.36 2.36
Pagothenia bernacchii 2.00 2.00 2.00 2.00



When C a s a u x et al. (1998) estimated, by the comparison of pellets and stomach

contents, the correction factors tested in this study, they observed slight qualitative (the

trophic spectrum represented in pellets was wider than that observed in stomach contents)

but important quantitative differences between both methods. These differences are

explained by the problem of erosion and loss of otoliths associated with pellet analysis and

also by a higher number of food loads represented in pellets (4 to 7, C a s a u x et al. 1997a)

compared to the stomach contents (1). However, as was suggested by W a n l e s s et al.

(1993) for P. aristotelis and by F a v e r o et al. (1998) for P. bransfieldensis, the stomach

contents might reflect mainly the chicks' diet, the adult food being completely or partially

digested before returning to the nest. Thus, pellets may reflect more appropriately both adult

and chick diet (see also H a r r i s & W a n l e s s 1993), which also would explain the

differences observed. If confirmed for the Antarctic shag, this finding may suggests that

biases could be also associated with the estimation of correction factors by this method. It is

obvious that during pre-laying, laying and incubation the food represented in stomach

contents reflects the adult diet. On the other hand, for the Antarctic shag at Harmony Point,

it was recently observed that the food carried to the nest by parents during early- and mid-

rearing seemed to exceed the energy requirements of the chicks (C a s a u x 1998). Also,

according to B o w m a k e r (1963), the durations of the foraging trips were shorter than the

time required by shags to digest their own food. From this information it could be inferred

that the stomach contents collected from birds arriving from foraging trips during these

periods of the breeding season represent not only the chicks’ diet but also, at least partially,
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Table 2. The composition of the diet of the Antarctic shag Phalacrocorax bransfieldensis at Harmony Point (A)
and at Duthoit Point (B) during the 1995/96 breeding season. Number of pellets analysed in parenthesis, F%=
Frequency of occurrence percent, N%= Importance by number percent.

A)

November (26) December (77) January (124) February (39)
F% N% F% N% F% N% F% N%

Fish 100.0 91.3 100.0 71.9 100.0 91.3 100.0 87.9
Snails --- --- 27.3 16.9 27.4 2.1 28.2 4.4 
Octopods --- --- 15.6 2.1 20.2 1.8 25.6 1.9
Polychaetes 19.2 4.4 33.8 6.0 57.3 4.0 33.3 3.7
Bivalves 11.5 2.5 11.7 2.7 4.8 0.2 10.3 1.8 
Limpets 11.5 1.9 3.9 0.2 4.0 0.2 2.6 0.1
Amphipods --- --- --- --- --- --- 2.6 0.1
Krill --- --- 1.3 0.1 9.7 0.4 --- ---
Algae 92.3 --- 92.2 --- 87.1 --- 79.5 --- 

B)

November (33) December (29) January (58) February (53)
F% N% F% N% F% N% F% N%

Fish 100.0 74.0 100.0 82.6 100.0 86.0 100.0 85.9
Snails --- --- --- --- 19.0 1.3 15.1 1.6 
Octopods 24.2 17.5 27.6 7.3 48.3 5.5 24.5 8.2
Polychaetes 30.3 6.1 44.8 9.3 58.6 5.8 26.4 3.9
Bivalves --- --- 3.4 0.5 6.9 1.0 --- ---       
Limpets 9.1 0.3 3.4 0.3 3.5 0.2 1.9 0.1
Amphipods 12.1 2.0 --- --- 5.2 0.2 5.7 0.3
Algae 97.0 --- 93.1 --- 100.0 --- 98.1 ---
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the adults’ diet, thus validating the methodology followed to estimate the correction factors. 

The daily metabolisable energy intake (DME) estimated for November (the individuals

were in the pre-laying, laying and incubating periods) was similar to that estimated by

F a v e r o et al. (1998) for incubating shags at Duthoit Point (1254 Kj*d-1 for males and 954

Kj*d-1 for females) by the analysis of stomach contents but lower than the daily energy

expenditure (DEE) reported by B e r n s t e i n & M a x s o n (1985) also for incubating

Antarctic shags (2754-2384 Kj*d-1). V a n  H e e z i k & S e d d o n (1989) observed that

the stomach pH in Megadyptes antipodes increased with the mass of food in the stomach. If

a similar phenomenon occurred in the Antarctic shag, it would be expected that in periods of

lower food intake (such as November) the otoliths found in pellets would be more eroded,

which could explain the low values obtained for that month. The fact that the correction

factors for this period were underestimated should be also considered. By contrast, the

values estimated for December (most of the individuals were in incubating and early-rearing

period) are in line with the DEE estimated by B e r n s t e i n & M a x s o n (1985) for

early-rearing shags (2688 and 2330 Kj*d-1 for males and females respectively). 

The DME estimated for January and February (mainly middle-rearing to fledging) were

higher than those obtained by F a v e r o et al. (1998) for this period (3834 and 2257 Kj*d-1

for males and females respectively). However, in that study it was assumed that the values

were lower than expected probably due to biases in the methodology (see F a v e r o et al.

1998). The estimations presented here were also higher than the DEE estimated for late-

rearing Antarctic shags by B e r n s t e i n & M a x s o n (1985) (2844 and 2443 Kj*d-1).

However, during part of their study the colony experienced a reproductive success 75%

Table 3. The composition of the diet of the Antarctic shag Phalacrocorax bransfieldensis at Harmony Point (A)
and at Duthoit Point (B) during the 1996/97 breeding season. Sampling size in parenthesis, F%= Frequency of
occurrence percent, N%= Importance by number percent.

A)

November (110) December (56) January (76) February (58)
F% N% F% N% F% N% F% N%

Fish 100.0 73.6 100.0 91.1 100.0 94.8 100.0 91.7
Snails 7.3 1.1 17.9 1.9 14.5 1.2 22.4 5.4 
Octopods 7.3 1.7 7.1 1.5 19.7 1.4 19.0 0.7
Polychaetes 56.4 20.8 16.1 2.5 29.0 1.9 34.5 1.5
Bivalves 10.0 2.6 17.9 2.6 9.2 0.6 15.5 0.7 
Limpets 1.8 0.2 1.8 0.4 1.3 0.1 1.7 0.1
Krill --- --- --- --- 1.3 0.1 --- ---
Algae 78.2 --- 96.4 --- 80.3 --- 75.9 --- 

B)

November (31) December (30) January (32) February (30)
F% N% F% N% F% N% F% N%

Fish 100.0 64.1 100.0 81.8 100.0 87.6 100.0 83.4
Snails 12.9 0.5 23.3 1.6 18.8 1.2 16.7 0.8 
Octopods 16.1 2.5 20.0 1.6 40.6 8.7 36.7 6.6
Polychaetes 77.4 32.6 50.0 14.4 21.9 2.2 50.0 9.0
Bivalves 6.5 0.3 6.7 0.4 3.1 0.2 --- ---      
Limpets 3.2 0.1 3.3 0.2 3.1 0.2 3.3 0.2
Algae 100.0 --- 100.0 --- 100.0 --- 100.0 --- 



lower than in previous years (M a x s o n & B e r n s t e i n 1980), which suggests 

a reproductive effort much lower than that observed at the South Shetland Islands during

this study. Additionally, it is important to consider that the estimations in this study represent

not only the adults’ requirements but also those from their chicks. 

On the other hand, the estimations for January and February presented here represent

more than twofold the DME estimated for December in this study. However, considering

that as chicks grew older both males and females markedly increased the time spent

foraging as well as the number of foraging trips (C a s a u x 1998) and that the food

represented in the pellets reflects the diet of an adult and half of its broods (the breeding

success in 1995 and 1996 was 1.32 and 1.15 chicks per nest at Harmony Point and 1.65 and

1.14 at Duthoit Point), the DME estimated for January and February seems to be reasonable.

D r e n t & D a a n (1980) and M a s m a n et al. (1989) observed that the optimal working

level in bird parents is fourfold the basal metabolic rate (BMR). Considering that the BMR

for the Antarctic shag is approximately 1340 Kj*d-1 (assuming a mean body mass of 2900 g,
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Table 4. Fish represented in the diet of the Antarctic shag Phalacrocorax bransfieldensis as reflected by the
analysis of pellets collected at Harmony Point (A) and at Duthoit Point (B) during the 1995/96 breeding season.
Sampling size in parenthesis, F%= Frequency of occurrence percent, N%= Importance by number percent, M%=
Importance by mass percent.

A)

November (26) December (77) January (124) February (39) 
F% N% M% F% N% M% F% N% M% F% N% M%

Notothenia coriiceps 80.8 34.2 87.3 83.1 22.1 74.9 71.0 9.8 59.3 79.5 10.9 65.9
Harpagifer antarcticus 3.9 33.6 5.8 28.6 54.8 13.1 53.2 72.6   28.0 53.9 76.4 27.4 
Lepidonotothen nudifrons 7.7 7.5 2.3 15.6 8.6 5.6 35.5 7.9     7.4 25.6 5.2 5.0
Trematomus newnesi ---     ---      --- 6.5 0.6 0.3 8.9 0.7    0.7 10.3 0.8     0.7
Gobionotothen gibberifrons 15.4    2.7     0.2 9.1 2.0 4.0 20.2 1.1    0.3 12.8 0.8     0.1
Notothenia  rossii 3.9    2.1     2.6 2.6 0.2 2.0 1.6 0.1     1.1 ---     ---      --- 
Parachaenichthys charcoti ---     ---      --- --- --- --- 4.8 0.2    2.3 ---     ---      --- 
Pagothenia bernacchii 3.9    0.7     0.5 --- --- --- 4.0 0.3    0.2 2.6    0.3     0.8
Pseudochaenichthys georgianus ---     ---      --- --- --- --- 0.8 0.0    0.4 --- ---      --- 
Notolepis coatsi ---     ---      --- --- --- --- 0.8 0.1    0.3 --- ---      --- 
Nototheniops nybelini ---     ---      --- 2.6 0.2 0.2 --- ---     --- --- ---      --- 
Electrona antarctica ---     ---      --- 2.6 0.2 0.0 --- ---     --- --- ---      --- 
Gymnoscopelus nicholsi ---     ---      --- --- --- --- 1.6 0.1    0.1 --- ---      --- 
Gymnodraco acuticeps 3.9    1.4     1.3 --- --- --- ---      ---     --- --- ---      --- 
Unidentified 38.5 17.8    --- 39.0 11.2 --- 46.8 7.1    --- 48.7 5.6     ---

B)

November (33) December (29) January (58) February (53) 
F% N% M% F% N% M% F% N% M% F% N% M%

Notothenia coriiceps 63.6 8.3 59.6 79.3 14.7 75.2 75.9 9.2 55.3 71.7 11.7 67.0
Harpagifer antarcticus 45.5 68.6 28.1 31.0 42.6 13.4 70.7 52.4 22.1 43.4 49.6 15.3 
Lepidonotothen nudifrons 24.2 3.3 1.3 34.5 19.4 5.5 60.3 21.2 13.4 39.6 15.8    8.2
Trematomus newnesi 21.2 5.0 5.0 17.2 3.1 2.2 31.0 2.5 2.6 20.8 4.4   3.8
Gobionotothen gibberifrons 18.2 1.3 3.2 3.5 0.6 0.0 15.5 1.3 1.3 20.8 1.9    3.1
Notothenia  rossii 3.0 0.2 2.8 6.9 0.6 3.4 3.5 0.2 2.8 ---    ---      --- 
Parachaenichthys charcoti ---      --- --- --- --- --- 5.2 0.2 1.2 3.8   0.4    2.6 
Pagothenia bernacchii ---      --- --- 6.9 0.6 0.3 6.9 0.4 0.4 1.9   0.1     0.2
Nototheniops nybelini ---      --- --- --- --- --- 5.2 0.4 0.2 ---      ---     --- 
Unidentified 45.5   13.4 --- 58.6 18.2 --- 60.3 12.2 --- 49.1  16.2   ---
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and using the equation described by K e n d e i g h et al. 1977), the estimations presented

here are in line with the predictions of those authors. Moreover, W a n l e s s et al. (1992)

estimated for adult Phalacrocorax georgianus and half of their broods at South Georgia a

daily energy requirement of 2970-7120 Kj*d-1, which is in agreement with the estimations

for Harmony Point and Duthoit Point. However, it is interesting to note that the values for

Harmony Point could be slightly overestimated. Given that females mainly regurgitated

early in the morning, part of their pellets were probably ingested by C. alba before our

arrival to the colony and therefore most of the pellets collected at this locality may have

been produced by males, which provided more food to the nests (C a s a u x 1998,

F a v e r o et al. 1998). 

The analysis of pellets, applying correction factors to compensate the digestion and loss

of the otoliths throughout the gastrointestinal tract, seems to be an acceptable method to

quantify the diet of the Antarctic shag that demands little time in the field without disturbing

the birds (see also D i r k s e n et al. 1995). However, one of the main goals of this method

Table 5. Fish represented in the diet of the Antarctic shag Phalacrocorax bransfieldensis as reflected by the
analysis of pellets collected at Harmony Point (A) and at Duthoit Point (B) during the 1996/97 breeding season.
Sampling size in parenthesis, F%= Frequency of occurrence percent, N%= Importance by number percent, M%=
Importance by mass percent.

A)

November (110) December (56) January (76) February (58) 
F% N% M% F% N% M% F% N% M% F% N% M%

Notothenia coriiceps 91.8 42.2   84.0 94.6 32.2   79.7 86.8   12.2   65.4 93.1 11.4 55.0
Harpagifer antarcticus 14.5   35.4     5.4 16.1 37.2     5.8 55.3   62.7   25.4 79.3 68.8  32.2 
Lepidonotothen nudifrons 10.0     6.5     1.4 12.5   11.6     3.0 46.1   11.6     6.7 62.1 10.6    8.1
Trematomus newnesi 2.7    0.4     0.1 1.8     0.6     0.2 7.9     0.4     0.4 1.7 0.1    0.1
Gobionotothen gibberifrons 0.9     0.1     0.0 1.8     0.2     0.0 6.6     0.3     0.1 15.5 0.8    2.0
Notothenia rossii 3.6     0.8     3.7 1.8     0.4     2.2 ---      ---      --- --- --- --- 
Parachaenichthys charcoti 5.5     1.3     5.1 5.4     1.7     7.1 2.6     0.2     1.8 8.6 0.4 2.3 
Pagothenia bernacchii 3.6    0.7     0.3 1.8     1.4     2.0 1.3     0.1     0.1 3.5 0.1   0.3
Lepidonotothen larseni ---      ---      --- ---      ---      --- 2.6     0.1     0.1 1.7 0.1    0.1
Nototheniops nybelini ---      ---      --- 1.8     0.2     0.1 1.3     0.1     0.0 1.7 0.1   0.0 
Electrona antarctica 0.9     0.1     0.0 ---      ---      --- 1.3     0.1     0.0 --- --- --- 
Muraenolepis microps ---      ---      --- ---      ---      --- 1.3     0.1     0.1 --- --- --- 
Unidentified 29.1   12.4     --- 30.4   14.5     --- 57.9   12.2     --- 55.2 7.8 ---

B)

November (31) December (30) January (32) February (30) 
F% N% M% F% N% M% F% N% M% F% N% M%

Notothenia coriiceps 77.4 11.9   69.2 90.0   19.5   79.2 62.5   10.3   63.9 90.0 16.3 76.4
Harpagifer antarcticus 29.0 36.2    9.7 23.3   29.7     6.4 18.8   11.2     3.2 33.3 33.7   9.6 
Lepidonotothen nudifrons 22.6   24.1    8.4 43.3   23.0     7.3 62.5   53.9   22.0 50.0 28.5 10.6
Trematomus newnesi 3.2 0.2 0.2 26.7     4.3     1.9 12.5     1.6     1.2 13.3    1.2  1.1
Gobionotothen gibberifrons 19.4 2.1 4.2 10.0     0.8     3.3 9.4     0.9     2.5 10.0    0.8  0.1
Notothenia  rossii 3.2 0.2 3.4 ---      ---      --- 3.1     0.2     3.6 ---      ---    --- 
Parachaenichthys charcoti 9.7 1.2 3.0 3.3     0.3     0.8 6.3     0.9     2.6 6.7    0.6  1.9
Pagothenia bernacchii 3.2 0.2 0.2 10.0     1.1     3.3 9.4     0.7     0.9 3.3     0.2 0.3
Trematomus eulepidotus 3.2 0.4 0.9 ---      ---      --- ---      ---      --- --- ---    ---
Pagetopsis macropterus 3.2 0.2 0.9 ---      ---      --- ---      ---      --- ---      ---    ---
Nototheniops nybelini ---      --- --- 3.3     0.3     0.3 ---      ---      --- ---      ---    --- 
Unidentified 54.8   23.4 --- 56.7   21.4     --- 71.9   22.2     --- 46.7   19.1   ---
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is that the daily consumption of different prey species or different components of their

populations can be estimated. In this sense N. coriiceps provided, depending on the period,

from 60 to 93% of the energy ingested by the Antarctic shag at the colonies under study.

Considering that the estimated consumption of fish by the shags at Harmony Point (45 and

67 active nests) during the 1995 and 1996 breeding seasons (November to February) was 13

and 21.5 metric tonnes and that the estimation for Duthoit Point (104 and 79 active nests)

was 28.5 and 25.9 metric tonnes for 1995 and 1996 respectively, P. bransfieldensis may play

Table 6. Mean mass of fish represented per pellet (g) (MFP), corrected mean mass of fish represented per pellet
(g) (CMFP), mean number of pellets produced daily per shag (NP), daily fish intake (g) (DFI) and daily
metabolisable energy intake (Kj) (DME) estimated from pellets collected at Harmony Point (A) and at Duthoit
Point (B) during the 1995/96 breeding season.

A

November December January February

MFP 228.2 315.8 376.2 322.0
CMFP 760.2 1116.4 3202.4 2817.5
NP 0.51 0.74 0.59 0.59
DFI 367.7 826.1 1889.4 1662.3
DME 1384.1 2949.2 6745.2 5934.1

B

November December January February

MFP 258.0 245.8 396.8 303.3
CMFP 630.3 871.2 3438.3 2640.3
NP 0.51 0.74 0.59 0.59
DFI 321.0 644.3 2028.6 1557.8
DME 1146.0 2301.6 7242.1 5561.3

Table 7. Mean mass of fish represented per pellet (g) (MFP), corrected mean mass of fish represented per pellet
(g) (CMFP), mean number of pellets produced daily per shag (NP), daily fish intake (g) (DFI) and daily
metabolisable energy intake (Kj) (DME) estimated from pellets collected at Harmony Point (A) and at Duthoit
Point (B) during the 1996/97 breeding season. 

A

November December January February

MFP 309.2 353.6 392.2 398.5
CMFP 812.5 1287.7 3443.4 3365.4
NP 0.51 0.74 0.59 0.59
DFI 414.4 952.9 2031.6 1985.6
DME 1479.4 3401.9 7252.8 7088.6

B

November December January February

MFP 381.9 375.2 319.2 397.5
CMFP 1012.1 1414.7 2986.0 3712.5
NP 0.51 0.74 0.59 0.59
DFI 516.2 1046.9 1761.7 2190.4
DME 1842.8 3737.4 6289.3 7819.7
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an important roll in the regulation of populations of N. coriiceps, a fish species with a

marked site fidelity (E v e r s o n 1970, B u r c h e t t 1983, B a r r e r a - O r o &

C a s a u x 1996b, N o r t h 1996). On the other hand, considering that shags forage close to

the colonies, their energetic requirements and how they are met should be considered when

fisheries, based on shags’ prey species and/or developed in localities surrounding their

colonies, are planned. 
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