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Stones (i.e., gastroliths) have been recorded in the stomachs of 
Adelie Penguins Pygoscelis adeliae by several authors, including 
Falla (1937), Emison (1968), and Cooper (1985), and in the 
stomachs of Emperor Penguins Aptenodytes forsteri by Falla 
(1937) and Splettstoesser and Todd (1999). There are also reports 
of gastroliths in other penguins: subantarctic species at Marion 
Island (de Villiers & de Bruyn, 2004) and chicks of King Penguins 
A. patagonicus (Beaune et al., 2009). Except for in Beaune et 
al. (2009), abundances of gastroliths have been reported only 
by Emison (1968), who listed them as common in 37 complete 
stomach samples that he obtained.

Here data on numbers of gastroliths found in Adelie and Emperor 
Penguin stomachs have been extracted from the diary of A. H. 
Ninnis, who was on board S/Y Aurora, a supply ship of Shackleton’s 
Imperial Trans-Antarctic Expedition of 1914–1917. The ship was 
adrift in the pack ice as the windblown ice took it from Cape Evans, 
Ross Island, in May 1915, through the western Ross Sea to the open 
ocean in the vicinity of the Balleny Islands (66°55′S, 163°45′E) in 
March 1916. The ship had drifted north and northwest for 43 weeks 
and, upon becoming free, reached Port Chalmers, near Dunedin, 
New Zealand, three weeks later.

While the ship drifted in the pack ice, Ninnis often ventured out to 
collect penguins and seals to augment the sparse food resources on 
the ship. A transcription of most of the Ninnis diary was presented 
by Shaughnessy (1990), but material on the contents of Adelie 
Penguin stomachs was omitted. For this study, I consulted the copy 
of Ninnis’s diary held in the archives of the Mawson Centre at the 
South Australian Museum, Adelaide; it was with papers associated 
with control number 130AAE.

Adelie and Emperor Penguins are distributed around the Antarctic 
continent: Adelie Penguins breed during spring–summer in colonies 
on rocky areas of the Antarctic coastline, and Emperor Penguins 
breed during midwinter and into spring in colonies formed on fast 
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penguins’ stomachs remains unknown, but Ninnis did not consider them essential for digestion.
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ice attached to the coast (Lynch & LaRue, 2014; Woehler, 1993). 
Adelie Penguins at the colony repeatedly manipulate small stones 
used to build nests (Morandini et al., 2021); Emperors have no nests 
and thus, residing on sea ice, the source of their stomach stones is 
obscure.

Ninnis killed 38 Emperor Penguins for food but examined the 
stomachs of only eight, taken on five different days. On 23 October 
1915, two birds each had a dozen stones. After that, he recorded an 
unspecified number of stones in three birds and no stones in another 
three birds. From that information, numbers of stones varied from 
zero to 12, but with these data it is not sensible to compute an 
average number.

Overall, Ninnis killed 251 Adelie Penguins between 05 August 
1915 and 27 February 1916. Beginning on 16 January 1916, he 
recorded numbers of stones in some stomachs as well as those with 
no stones; the dataset covers the period 16 January to 27 February 
1916 (Table 1). In addition, on several days he noted that stomachs 
had stones without recording numbers. As data from those days 
are incomplete, they have not been included in Table 1 nor in 
calculations made herein.

Ninnis and colleagues examined 166 Adelie Penguin stomachs for 
stones and found them in 86 (52%). The number of penguins caught 
per day varied from one to 58, and numbers of birds recorded 
with stones in their stomachs varied from zero to 38. The average 
number of stones in stomachs of all the birds caught was 2.1. For 
the birds with stones in their stomachs, the average number was 4.0.

Ninnis did not record the sizes of stones in penguin stomachs other 
than ‘small’ for stones in the stomach of an Emperor Penguin taken 
on 10 December 1915. In general, he noted that stones were usually 
in the lower ends of stomachs; when food was present, stones were 
mingled with it. No stones were found in the lower intestine or 
elsewhere in the gastrointestinal tract.
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Emison (1968) noted for Adelie Penguin stomachs collected at 
Cape Crozier, Ross Island, as well as at Beaufort Island about 40 
km away, that stones occurred either on the top of the food mass or 
at its bottom. He assumed that the ones on top were ingested when 
the bird landed on the beach, while those at the bottom of stomach 
contents were acquired while birds were in the colony, before going 
to sea. The stones in Emperor Penguin stomachs would have been 
found on the ocean floor or, perhaps, from gravel that fell from cliffs 
above the inner edge of the fast ice where they breed, as typically 
there are no stones on or in sea ice.

Fowl consume small stones and grit presumably to help with the 
breakdown of food, especially hard parts such as seeds; small 
stones/grit are typically found in their gizzards. The function 
of stones in seabirds’ stomachs, however, remains unknown. 
Beaune et al. (2009) discussed some potential roles: digestion, 
buoyancy control during foraging, and as an adaptation to fasting. 
In cormorants, van Tets (1968) believed stones reduced buoyancy 
and assisted underwater locomotion, and Siegel-Causey (1990) 
favoured the suggestion that stones aided digestion. Ninnis did not 
consider stomach stones essential to digestion in Adelie Penguins, 
because many of the stomachs he examined had food but no stones. 
It is curious that Emison (1968) thought that stones were sometimes 
picked up and swallowed by Adelie Penguins on the beach, upon 
landing with a full stomach. They should not then have been hungry. 
Might this be some sort of ‘displacement behaviour,’ as part of an 

interaction with other birds? Additional observations would be 
needed to solve this question.
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TABLE 1
Number of Adelie Penguins Pygoscelis adeliae and  

the stones in their stomachs recorded by A. H. Ninnis  
in pack ice south of New Zealand in 1916 

Date Birds caught Birds with stones Total no. of stones

16 Jan 3 0 0

18 Jan 3 0 0

19 Jan 3 1 4

20 Jan 2 0 0

22 Jan 58 20 60

23 Jan 3 3 11

24 Jan 5 0 0

25 Jan 6 3 16

03 Feb 1 0 0

04 Feb 6 6 18

05 Feb 3 1 14

07 Feb 12 11 67

09 Feb 57 38 153

10 Feb 1 0 0

27 Feb 3 3 3

Totals 166 86 346
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