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Food habits of the Freckled Duck and associated water
fowl in North-western New South Wales
S. V . B R I G G S

Introduction

The type specimen of the Freckled Duck 
Stictonetta naevosa was described more 
than 140 years ago (Gould 1840) but this 
endemic Australian waterfowl remains an 
enigma. Freckled Duck are usually re
garded as rare or even endangered (Slater
1978), although at times they seem to be 
quite common. Their taxonomic relation
ships are still the subject of debate (see 
Delacour & Mayr 1945; Johnsgard 1960, 
1961; Frith 1964, 1977) and their sexual 
behaviour is undescribed. Frith (1965), 
Johnsgard (1965) and Lowe & Lowe (1974) 
give accounts of the species’ feeding 
behaviour; and their diet in southern in
land New South Wales has been studied by 
Frith (1965) and Frith et al. (1969) from 
gizzard contents.

Freckled Duck were relatively common

in south-eastern Australia in the late 1970’s 
and in 1980. In New South Wales they 
were especially abundant in the north
west, a region where little waterfowl and 
no Freckled Duck research has been 
undertaken. Many of the tem porary wet
lands here had been flooded since 1974 and 
as they dried back during the late 1970’s 
spectacular concentrations of waterbirds 
including Freckled Duck developed. This 
provided the opportunity to study the diet 
of Freckled Duck and two associated spe
cies of waterfowl at one of these temporary 
wetlands in January 1980.

The results of Swanson & Bartonek
(1970) and later studies summarized in 
Swanson et al. (1979) have shown the 
desirability of using oesophageal contents 
from feeding birds in dietary studies. Giz
zard contents provide highly biased results, 
because of different breakdown rates of

Figure 1. Freckled Duck feeding in shallows.
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food items during digestion. Notably, hard 
seeds are retained much longer than soft- 
bodied invertebrates.

This paper reports on the diets of Freck
led Duck, and of Pink-eared Duck 
Malacorhynchus membranaceus and 
Australian Grey Teal Anas gibberifrons 
gracilis feeding with Freckled Duck, at 
Fort Grey Basin in north-western New 
South Wales, Australia.

Study area

Fort Grey Basin is a shallow, tem porary 
lake in north-western New South Wales, 
Australia (29°5'S, 141°9'E). Its area varies 
with water level; in January 1980 it covered 
about 5 sq km and was generally less than 2 
m deep. The lake had filled in 1974 and it 
dried up completely in 1981. It was devoid 
of macrophytes but supported phytoplank
ton and filamentous algae at the time of the 
study.

Methods

All birds were watched feeding for at least 
10 minutes prior to collection. Oesophagus 
and proventriculus (together) and gizzard 
contents were separately washed into 70% 
ethanol immediately following retrieval. 
The ducks were aged and sexed by 
m ethods described in Braithwaite & Nor
man (1974), and checked for gonad en
largement which would indicate breeding 
activity. With the exception of one Grey 
Teal taken at night, the birds were col
lected between 06.30 and 08.00 hours. All 
specimens were obtained from three adja

cent bays on the north-western side of Fort 
Grey Basin between 5 and 16 January 
1980.

Food items were sorted and counted 
with the aid of a 20 x  binocular micro
scope, against both a white background (to 
facilitate observation of seeds) and a black 
one (to facilitate observation of zooplank
ton). Individual food items were dried at 
65°C prior to weighing. The food analysis 
data were expressed as aggregate percent 
dry weight following the recommendations 
of Sugden (1973), Swanson et al. (1974a) 
and Reinecke & Owen (1980). Inverte
brate samples were collected from where 
ducks had been feeding, using a mud corer, 
and dip and plankton nets.

Results

Invertebrate abundance varied with depth 
(Figure 1). Ceratopogonids were most 
abundant in the unconsolidated mud and 
very shallow water at the edge of the lake 
in Zones A  and B; ostracods and Mic
ronecta were most common in the very 
shallow water (s£ 4 cm deep) in Zone B; 
other corixids, notonectids, caddis-flies, 
beetles, and cladocerans were abundant in 
relatively deeper water (11-50 cm deep) in 
Zones D and F; and highest numbers of 
chironomids were in the substrate to Zone 
B in shallow water and Zone F in deeper 
water. All the invertebrates favoured the 
mud over the sandy substrate.

All ducks sampled were non-breeding 
adults. The samples comprised seven 
Freckled Duck, five Pink-eared Duck and 
four Grey Teal. The Freckled Duck were 
collected while feeding on wet mud or in 
very shallow water (Zones A and B in

Figure 2. Relative abundance of invertebrates in depth and substrate zones in Fort Grey Basin. ****,
very common; ***, common; **, uncomm on; *, rare. Zone A . soft, unconsolidated mud with small 
pools of w ater in duck footprints; Zone B, very shallow water S 4 c m  deep; Zone C, water 5-10 cm 
deep; Zone D , w ater 11—20 cm deep, thin (2 cm) layer of silt overlaying sand; Zone E , sandbank; 
Zone F, channel, <  50 cm deep.
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Figure 1). The Pink-eared Duck were 
taken while feeding in deeper water 
(Zones D and F) or in shallow water 
similar to Freckled Duck (Zone B), and 
the Grey Teal were taken from Zones B, C 
and D. The ducks could have fed else
where previously.

On the basis of oesophageal contents, 
the diet of Freckled Duck consisted mostly 
of ostracods (53-0%), with smaller quanti
ties of seeds (34-4%) mainly Portulaca, 
and cladocerans (8-8%) (Table 1). Pink
eared Duck mainly ingested the corixid 
Micronecta (30-4%), microcrustaceans 
(25-7%) and chironomid larvae (20-0%). 
Grey Teal fed principally on Micronecta 
and other corixids (59-8%) and Polygonum  
seeds (16-1%). Gizzards from the three 
species contained much lower proportions 
of animal m aterial and much higher pro
portions of seeds, particularly of Polygo
num. D isparities between gizzard and 
oesophagus contents were especially 
m arked for crustaceans in Freckled Duck, 
chironomids in Pink-eared Duck and corix
ids in Grey Teal. Pink-eared Duck gizzards 
and oesophagi contained the least plant 
material and Freckled Duck the most. In 
gizzards from Freckled Duck and Grey 
Teal plant m aterial predom inated whereas 
oesophagi from the three ducks contained 
predom inately animal material.

Discussion

Although only small samples were used in 
this study, it indicates that Freckled Duck, 
Pink-eared Duck and Grey Teal took diffe
rent foods. The feeding methods and pre
ferred locations of the three species dif
fered in several respects. Freckled Duck 
fed in very shallow water, pulling water 
and mud through their rather flexible bills. 
As observed previously by Frith (1965) and 
Johnsgard (1965), they are filter feeders, 
with the ability to strain very small parti
cles from water. Pink-eared Duck fed in 
both shallow and deep water, straining 
water through their bills on which are very 
fine lamellae. Grey Teal fed in shallow, 
and occasionally in deeper water by dab
bling. The th ree species appeared to be 
selecting for different food items by their 
different feeding methods, probably sup
plem ented by their choice of feeding area.

The results from this study can be com
pared with those from previous studies, 
whose results were expressed on a 
volumetric rather than a dry weight basis. 
The percentage of animal food in Freckled

Duck gizzards collected from the Riverina 
area of New South Wales, some 700 km 
south-east of Fort Grey Basin, by Frith 
(1965), was 11% of which insects compris
ed the bulk. Algae accounted for 30% , and 
seeds of Polygonum  and Rum ex  22%. The 
rest of the material was mainly aquatic 
grasses and seeds of other plants.

Animal foods accounted for 94-4% of 
gizzard contents of Pink-eared Duck in the 
same Riverina area (Frith 1959), and for 
53-8% in a later study (Frith et al. 1969). In 
the first of these studies, insects comprised 
86-9%, but in the second, microcrusta
ceans, principally cladocerans, made up 
the bulk of the animal food and 31-4% of 
the total volume. In this same study insects 
constituted 18-5% and total plants 46-2% 
of gizzard volume. Grey Teal gizzards col
lected by Frith (1959) consisted of 32-8% 
animal foods and 67-2% plants. Insects, 
mainly beetles, comprised most of the 
animals, but a number of families were 
represented in the plants. Animals, again 
mainly insects but not predominately bee
tles, constituted 12-9% of the Grey Teal 
gizzards studied by Frith et al. (1969); and 
grasses, sedges, Polygonum  and floating 
plants predom inated among the plants.

The percentage of animal foods in 
Freckled Duck gizzards from Fort Grey 
Basin was higher than in the Riverina 
study. There were no aquatic plants at Fort 
Grey Basin, and filamentous algae whilst 
present, were not abundant. Hence a 
higher proportion of animal m atter would 
be expected. The percentages of Polygo- 
naceae seeds were almost the same in the 
two areas. The proportion of animal m ate
rial in the Pink-eared Duck gizzards in this 
study was similar to that in the gizzards 
collected by Frith et al. (1969), although in 
the dominance of H em iptera, the results 
were similar to those of Frith (1959). The 
percentage of animal material in Grey Teal 
closely approxim ated that found by Frith 
(1959), it exceeded that found by Frith et 
al. (1969); but the composition was unlike 
either in the dominance of Hemiptera.

The discrepancies between oesophageal 
and gizzard contents in this study em pha
size the need to use oesophageal samples 
for dietary studies. Freckled Duck and 
Grey Teal have classically been considered 
mainly herbivorous on the basis of gizzard 
studies. Both species were found to be 
principally invertebrate feeders at Fort 
Grey Basin, but gizzard contents alone 
would have indicated that they were seed 
eaters. The percentages, if not composi
tion, of animal and plant foods in gizzards



Table 1. Food items in oesophagi and gizzards o f Freckled Duck, Pink-eared Duck and Grey Teal at Fort Grey Basin.

Freckled Duck, 5 $ , 2 d ' Pink-eared Duck, 1Ç, 4cf G rey Teal, 2 9 ,  2cf
Aggregate % % occurrence Aggregate % %  occurrence Aggregate % %  occurrence

Food items Oes. Gizz. Oes. Gizz. Oes. Gizz. Oes. Gizz. Oes. Gizz. Oes. Gizz.

Anim al
Arachnida-Hydracarina tr. 50
Crustaceae-Cladocera

O
O

oo 2-7 86 100 8-9 6-3 80 60
Copepoda m tr. 43 133 8-1 5-3 40 20
Ostracoda 53-0 14-2 71 100 8-7 3-2 60 60 0-3 tr. 50 25

Insecta-Coleoptera a. 3-3 0-6 25 50
Diptera-Ceratopogonidae 1. 0-2 0-1 14 33 1-7 0-8 60 80 0-2 0-2 75 50

Chironomidae a. 10-0 tr. 20 20
Chironomidae 1. tr. tr. 14 17 20-0 1-1 60 60 2-9 1-2 50 25
unidentified a. 0-3 20

H phem eroptera n. 0-6 14 0-8 tr. 20 20 2-6 50
Flemiptera-Corixidae a. 4-7 40 16-1 2-3 50 50

Micronecta a. 0-1 14 24-9 20-4 60 80 24-1 9-2 75 50
Micronecta n. 0-5 0-4 29 33 5-5 4-2 60 40 19-6 10-2 75 50
Micronecta parts 5-5 20 9-5 75

O donata-Zygoptera 1. 1-5 14
T richoptera 1. 0-9 20 20 6-3 0-4 75 25
unidentified eggs 3-7 0-4 25

Plant
Chenopodiaceae-Chenopodium 0-5 25
Fabacea e-Trifolium 0-4 33 tr. 0-4 20 40 0-9 50
Malvaceae 6-0 25
Polygonaceae-Polygonum 21-5 67 0-7 34-2 40 100 16-1 54-2 75 100

Rum ex 0-6 25
Portulacacea e-Portulaca 20-3 58-3 57 100 9-8 9-3 20 60 1-5 3-6 25 25
U nid, seed 14-1 2-2 14 33
Filam entous algae 2-7 50

Total animal 65-8 17-4 100 100 88-7 56-9 100 100 79-6 34-1 100 100
Total plant 34-4 82-4 71 100 10-5 42-9 40 100 20-3 65-8 75 100

1. O esoh agu s includes proventriculus.
2 . Plant item s are seeds.
3. O n e Freckled D uck sam ple consisted o f  the oesophagus only.
4. a , adult; 1, larvae; n, nym ph v>o
5. tr., trace (less than 0-5%  in ^  2 sam ples).
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from Fort Grey Basin were broadly similar 
to those collected in the previous studies. 
Expressing the results on a dry weight 
rather than volumetric basis would em pha
size seeds rather than invertebrates. It is 
suggested therefore that oesophageal con
tents, if they had been analysed in these 
previous studies, would also have indicated 
a predom inance of animal foods in the diet 
of Freckled Duck and Grey Teal. In this 
regard, it is interesting to note that an early 
account (Gould 1865) states that the ‘sto
machs’ of two Freckled Duck contained 
‘small fish and minute shells’. The latter 
may have been ostracods, which resemble 
small mussels.

Fort Grey Basin lacked aquatic vegeta
tion, and ducks in more highly vegetated 
wetlands may consume more plant m ate
rial. Conversely, since breeding females 
take more invertebrates than non-breeding 
birds (Krapu 1974; Swanson et al. 1974b; 
Swanson et al. 1979), breeding Freckled 
Duck, Pink-eared Duck and Grey Teal 
females would be expected to take a higher 
proportion of animal material than the 
non-breeding birds sampled in this study.

Much remains to be discovered about 
the ecology of Freckled Duck. The reasons 
for its periodical apparent increases in 
population will be the subject of another 
paper, but its breeding requirem ents, re
sponses to drought and principal breeding 
areas must be better understood before its 
future can be assured.
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Summary

Dietary habits of Freckled Duck Stictonetta 
naevosa, Pink-eared Duck Malacorhynchus 
membranaceus and Australian Grey Teal Anas 
gibberifrons gracilis were investigated at Fort 
Grey Basin in north-western New South Wales, 
Australia. On the basis of their oesophagus 
contents, Freckled Duck fed mainly on ostra
cods (53-0%) and Portulaca seeds (20-3%), 
Pink-eared Duck mainly on Micronecta 
(30-4% ), m icrocrustaceans (25-7%), and chir- 
onomid larvae (20-0% ), and Grey Teal mainly 
on Micronecta (43-7% ), o ther corixids (16-1%) 
and Polygonum  seeds (16-1%). The three spe
cies of waterfowl fed by different means and 
appeared to favour different zones.

Gizzards from the three species contained 
m arkedly lower proportions of animal foods, 
than did their oesophagi. In these three species 
of A ustralian waterfowl, invertebrates formed a 
larger part of the diet than previous gizzard 
studies have indicated.
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