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Seasonal variation of the food and feeding habits
of the Eurasian otter Lutra lutra
(Carnivora: Mustelidae) in Sri Lanka

Padma Kumari de Silva*

Abstract

The diet of three otter groups living in different stream/river habitats was monitored
weekly over a period of two years by spraint analysis. The percentage frequencies of the
major food items of crab, fish and frog in the three groups were 85%, 30% and 8%; 80%,
25% and 9%; 72%, 31% and 8%, respectively. The dry weight analysis of the food items
gave a similar order of importance. The frequencies of crabs in spraints varied
significantly among the three habitats, while the frequencies of fish did not differ
significantly between two of the habitats. The abundance of fish in the diet, in general,
varied more significantly than that of crabs over the study period. The degree of seasonal
variation of food, as determined quarterly, differed in different habitats. Usually, there
were less fish in the diet during the heavy rainy months. The difficulty in catching fish
during these periods was probably due to the rapid flow and high turbidity of water.
The otters foraged only during the small hours of the night and their foraging range
appeared to be about 5 km along the streams and rivers.
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Introduction

Lutra lutra, the Eurasian otter, is widespread in tropical Asia, and the subspe-
cies, L. lutra nair, occurs in Sri Lanka and South India (Phillips, 1984). The avail-
able information on the food of L. lutra in the tropical Asia is limited. In Sri
Lanka, however, it is known to feed mainly on crabs (de Silva, 1996) but fish
and anurans are also important components of the diet. Insects, water snakes,
birds and mammals are also eaten, but are not important components of the
diet. In Thailand, it was shown to feed mainly on fish and amphibia, although
some crabs, prawns, large spiders and insects were also taken (Kruuk, et al.,
1994).

Seasonal preferences of L. lutra to different prey items have been demon-
strated in Europe (Weir & Bannister, 1973; Adrian & Delibes, 1987; Kruuk et al.,
1987; Kruuk & Moorhouse, 1990; Weber, 1990). Although there are no clear cut
seasonal differences in tropical countries such as Sri Lanka, which is an island
located at 6°-10°N, 80°-82°E, the monsoons do confer, through water level
fluctuations and flooding, some seasonality with respect to the rainfall to tropi-
cal freshwater ecosystems (Lowe-McConnel, 1987). This seasonality could be
seen in some ecological and biological processes such as the reproduction of
animal species and has been shown in the breeding of some fish species in Sri
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Lanka (de Silva, 1994). How such rainfall seasonality affects the prey capture
of L. lutra was investigated in the present study.

Study Areas

After a preliminary study of several -areas, three were selected for the long-
term study primarily because of the regular availability of spraints (faeces) in
them, two were on a stream in the Mahaweli river system, the third on the
Deduru river system (Fig. 1.). In the Mahaweli river system, Sarasavi Oya (“oya”
means stream in Sinhala) was selected in which there were two groups of ot-
ters. This stream, about 12 km long, originates as several branches in the hills
about 3,000 m asl and joins the Mahaweli river (Fig. 1A) at an elevation of
about 480 m. The lower 0.5 km has a sandy substratum with scattered rocks
and pebbles (in the present study, this area will be referred to as the lower part
of the stream), whereas the region above this for about 1 km is rocky with
large boulders. Above the region of boulders, the stream consists of several
branches. For about 1 km , the substratum of these branches is sandy or peb-
bly with scattered boulders, and this stretch will be referred to as the middle
part. The upper part of the stream is very steep and is mainly rocky with ex-
posed bed-rock in some parts. One group of otters inhabited the middle part
of the stream but did not appear to venture below the region of boulders to the
lower part or above the region to the upper part of the stream, as indicated by
the absence of spraints in the region of boulders and the upper part. This group
inhabiting the middle part of the stream will be referred to as the Sarasavi
otters. The second group, in the main river of Mahaweli about 1.5 km down-
stream from the mouth of Sarasavi stream, will be referred to as the Mahaweli
otters. They moved upstream to the lower part of Sarasavi stream for feeding
but did not move beyond the region of boulders. Spraints were found in the
lower and the middle parts of Sarasavi stream but not in the boulder-strewn
part separating them or in the upper part. The large boulders in the rocky area
separating the middle and lower parts of the stream may have acted as a de-
terrent to the movements of the two groups. The third group, the Kospothu
otters, inhabited a stream called Kospothu Oya in another river basin. This
stream (Fig. 1B) originates at about 300 m asl and joins others at lower eleva-
tions to form the main tributary of the Deduru river. The stream flows through
much less steep areas compared with the Sarasavi stream, and has a substra-
tum which is sandy or muddy with sparsely scattered boulders.

The upper part of Sarasavi stream flows through forest, the middle part
through a village, and the lower part along with part of the Mahaweli river in
which the second group of otters lived bordered the university community
and the township of Peradeniya. The area of Kospothu Oya in which the otters
lived was surrounded mainly by rice fields, beyond which were villages. Ex-
cept for its use by the village, Sarasavi was mostly an undisturbed stream,
whereas Kospothu was used regularly by a large number of villagers for bath-
ing and washing clothes, and for obtaining water for rice cultivation. Mar-
ginal vegetation consisting of Lagenandra sp. and Colocasia sp. was common in
Kospothu. Although Lagenandra and Colocasia were common in the upper and
middle parts of Sarasavi, the lower part did not contain such vegetation ex-
cept for a few patches of Colocasia.
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Figure 1. Map of study areas. A. Sarasavi stream; B. Kospothu stream. Sampling areas
(s-Sarasavi otters; m-Mahaweli otters; k- Kospothu otters) are indicated by boxes. (Note
the location of the holt of Mahaweli otters labelled “L").

The study areas received rains nearly every month (Fig. 2), with more in
the area of Sarasavi than in the area of Kospothu. January to March is rela-
tively drier, occurring in the latter part of the NE monsoon and the beginning
of 1st inter-monsoon (Fig. 2). During April to June there are convective rains
from the 1st inter-monsoon and advective rains from the SW monsoon. July to
September is also a relatively drier period in the latter part of SW monsoon
and the beginning of 2nd inter-monsoon. October to December is usually the
main rainy period and receives convective rains from the latter part of 2nd
inter-monsoon and advective rains from the first part of NE monsoon. (How-
ever, in Sarasavi area in 1989, more rains fell during May-July than during
October to December (Fig. 2)). The average depth of water in the sampling
station for the Mahaweli otters averaged 20-30 cm during most of the months
of the year, while that of the sampling station for the Sarasavi otters was less.
The average depth of water in the sampling station for the Kospothu otters
remained between 30-40 cm (Fig. 2).
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Figure 2. Rainfall and the mean depth of water at the three sampling stations during the
sampling period. A-Mahaweli and Sarasavi sampling area (Average depth is shown
only for Mahaweli sampling area); B-Kospothu sampling area.'Note the months falling
in monsoonal and inter-monsoonal periods).

Materials and methods

In each sampling locality, a stretch of about 500 m was examined weekly and
fresh spraints collected. Weekly samples from each habitat usually numbered
10 or more samples. These were oven-dried at 60°C for 24 hours and weighed
to the nearest 1 mg. Remains of various food items were carefully picked out
from the sample and separated into different categories, which were weighed
also to the nearest 1 mg separately. The relative abundance of food items was
estimated from the dry weights.

The percentage frequency of occurrence of a particular food item was esti-
mated as the proportion of samples in which it occurred with respect to the
total number of samples. The monthly percentage frequencies of major food
items (crab, fish and frog) from different habitats were compared using the
non-parametric Wilcoxon’s Two Groups test to determine whether there are
differences in the relative utilisation of these food items in different habitats.
The percentage frequencies of occurrence of the major food items (crab, fish
and frog) in spraints showed some differences during some months. There-
fore, data were grouped into intervals of three months (January-March, April-
June, July-September and October-December) and analysed statistically using
the Wilcoxon’s Two Groups test in order to determine whether the importance
of individual food items differed seasonally (quarterly) in each habitat.
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Results

In 1990, spraints could not be collected from the Mahaweli otters during the
period January to mid August as the otters did not visit the sampling area
during this period. This was because of disturbances associated with a bridge
construction between the mouth of the Sarasavi stream and the otter holt in
Mahaweli river. Construction began in early January 1990 and was completed
in June 1990. However, the otters did not re-visit Sarasavi until the middle of
August.

In all three sampling localities, crabs were the main food, with fish and
frogs second and third, respectively (Fig. 3). Insect and water snake remains
were occasionally found but were not a significant part of the diet of Mahaweli,
Sarasavi and Kospothu otters (Fig. 3).

The percentage frequencies of crabs and fish in the diet were different in
the three groups of otters. Fish occurred in higher percentages in the diet of
Kospothu and Mahaweli otters than in that of Sarasavi otters (Fig. 3). The
proportion of crabs in the diet was less in Mahaweli otters than in that of other
two groups.

The levels of importance of the major food items remained unchanged
throughout the year, although the frequencies of individual food items varied
over the months (Fig. 4).

The monthly variation of fish in the diet was generally more marked than
that of crabs in all otter groups (Fig. 4). The monthly changes of the percentage
frequency of crabs in the diet were most marked in Mahaweli otters, while
those of fish were most marked in Kospothu otters. Statistically significant
differences were seen mainly in the quarterly percentage frequencies of fish
(Table 1). Frogs occurred in the diet of otters in all three habitats in very low
frequencies, and no significant quarterly differences could be detected in the
percentage frequencies of frogs in the diet.

The quarterly significant differences (Table 1) of crabs in the diet were more
marked in Mahaweli otters (6/15 comparisons) than in Sarasavi and Kospothu
otters (4/28). The quarterly significant differences of fish in the diet were more
marked in Mahaweli (12/15) and Kospothu (14/28) otters than in Sarasavi
otters (3/28). In the last named group, statistically significant differences of
frequencies of crabs were found only in comparisons involving the period of
April-June 1990, when there were higher frequencies of crabs in the diet. Simi-
larly, significant differences of fish frequencies were found only in compari-
sons involving the period of January-March 1990. Thus, the statistical analysis
indicates the most quarterly variation in the diet of Mahaweli otters and least
in Sarasavi otters.

Generally, it could be seen that the fish in the diet of Mahaweli and Kospothu
otters (especially in that of the latter) was significantly low during the quar-
ters of April to June and October to December (particularly the latter period).
These are the major rainy periods, the latter being the main rainy period.

The holt of the Mahaweli otters was in the river bank about 4.5 km down-
stream from the mouth of Sarasavi stream. Since they deposited spraints up to
about 0.5 km upstream from the mouth of the stream, they appear to have a
foraging range of about 5 km. Although they may be moving up the nearby
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Figure 3. Percentage frequencies of occurrence (A), and the relative abundance of food
items as determined on a dry weight basis (B), of different food items in the three habi-
tats. “Other” food item, which includes shrimps, insects and water snakes, was shown
in relative frequency only as the percentage frequencies of this item would give an erro-
neous idea of abundance.

“Nanu Oya” stream (Fig. 1), no otter activity was seen in its lower part. The
Sarasavi otter family sprainted over about 1 km in each of the several branches
of the stream (Fig. 1), but their holt could not be located; it may have been in
one of the clumps of Lagenandra found in the branches of the stream. The
spraints of the Kospothu otters indicated that they travelled over 3 km, but
whether there was more than one family in the area was not known. Their holt
was not detected, but it too could have been in the Lagenandra clumps. (In fact,
the villagers related of an incident in which an adult otter was killed in one of
the Lagenandra clumps sometime prior to the present study). Thus, it appears
that the home range of the otters studied may be up to 5 km or more along the
course of the stream or river.

There was no evidence (e.g. spraints, footmarks) that Mahaweli otters move
overland into the developed areas that surround the river and lower portion
of the Sarasavi stream, although the otters living in the middle part of the
Sarasavi stream were several times found in the fish ponds of the university
farm situated about 100 m away from the stream. (However, the absence of
spraints does not necessarily mean absence of otters since they do not spraint
everywhere). The Kospothu otters wandered into the nearby rice fields, prob-
ably in search of crabs, as evidenced by the occasional deposition of spraints
on the dykes of the rice fields. This movement was, however, less than 200 m
from the stream.

Discussion

The observations that L. [utra of Europe has a broad spectrum of food and that
it feeds on whatever prey that is available (Erlinge, 1984; Mason & Macdonald,
1986; Kruuk, 1995) have also been found to be true in Sri Lanka (de Silva,
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Figure 4. Variations over the months of percentage frequencies of occurrence of fish,
crab and frog in the diets of otters living in different habitats. A. Sarasavi; B. Mahaweli;
C. Kospothu.

1996). The Eurasian otter primarily feeds on fish, but also takes crabs, frogs
and birds (Mason & Macdonald, 1986; Kruuk, 1995). Occasionally, it feeds on
aquatic insects, molluscs, earthworms, snakes and small mammals (Erlinge,
1967; Watson, 1978; Jenkins & Harper, 1980; Mason & Macdonald, 1986; Kruuk,
1995). On the other hand, the most important food item in the diet of L. lutra in
Sri Lanka is crabs; fish and frogs are also taken but are of secondary impor-
tance (de Silva, 1996). The otters in the three habitats studied in the present
work all showed a similar prey composition in the diet.

It has been shown that the exploitation of prey populations by otters de-
pends on several ecological factors including the availability (abundance) and
vulnerability of prey species, behaviour and body size of prey species, the
quality of the habitat (e.g. whether the habitat is eutrophic or oligotrophic)
(Erlinge, 1968a; Mason & Macdonald, 1986) and competition among the otter
species when more than one species are present sympatrically (Kruuk et al.,
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Table 1. Statistical significance of the differences of the percentage frequencies of crab
and fish in the diet of otters in different quarters of the year. (Z values in the Wilcoxon's
Two Groups test and their statistical significance are indicated). (n.s.-P>0.05; *- P<0.05;
**-P<0.01; ***-P<0.001; —no data).

Mahaweli River

CRAB
Jan-Mar  0.190 -2.448 -0.746 —_ — -0.424 -2.067
‘89 n.s. b n.s. n.s. *
2.393  APr-JUuN -1.795 -0.971 — — 0.109 -1.538
i ‘89 * n.s. n.s. *
3.155 0.564 JuL-Sep 1.383 — — 1 955 0.026
e n.s. ‘89 n.s. n.s.
3.549 1.941 1.456 Ocrt-DEC — — 0.410 -1.286
ey e = ‘89 n.s. n.s
—_ _ —_ —_ JAN-MAR — — —
‘90
— - — — — APR-JUN — —
‘90
-3.655 -3.766 -3.766 -3.822 —_ — JuL-Sep -1.811
A X %% L A ’90
3.563 1.949 1.385 0.194 — — 3.766 Oct-DEc
o * n.s. n.s. b ‘90
FISH
Sarasavi stream
CRAB
JAN-MaRr -0.082 -0.462 0.283 0.115 -1.822 -0.386 -0.598
‘89 n.s. n.s. n.s. n.s. * 1i.s. n.s.
1.251 APr-JUN -0.487 0.267 0.082 -1.769 -0.534 -0.538
n.s. ‘89 n.s. n.s. n.s. = n.s. n.s.
0.354 -0.795 JuL-Sep 0.412 0.462 -1.256 -0.073 -0.256
n.s. n.s. ‘89 n.s. n.s. n.s. n.s. n.s.
1.389  0.146 0.776 Oct-DEC -0.309 -2. 135 -0.942 -0.607
n.s. n.s. n.s. ‘89 n.s. n.s. n.s.
-0.404 -2.176 -0.734 -1.723 JAN-MAR -2.013 -0.514 -0.5443
n.s. i n.s.. * ‘90 * n.s. n.s.
0.299  -0.590 0.077 -0.704 0.544 APR-JUN 1.626 1.103
n.s. n.s. n.s. n.s. n.s. ‘90 n.s. n.s.
0.180 -1.359 -0.315 -1.264 0.1806 -0.267 JuL-Sep -0.049
n.s. n.s. n.s. n.s. n.s. n.s. 90 n.s.
1.251 -0.128 0.795 -0.024 1.849 0.667 1.286 Oct-DEC
n.s. n.s. n.s. n.s. = n.s. n.s. ‘90
FISH
Kospothu stream
CRAB
JAN-MAR 1.360 1.209 0.381 0.734 2.312 1.768 1.360
‘89 n.s. n.s. n.s. - ns. * * n.s.
1.333 APpr-JUN 0.437 -0.974 -0.231 1.333 0.769 0.359
n.s. ‘89 n.s. n.s. n.s. n.s. n.s. n.s.
1.286 0.412 JuL-SEp -1.237 -0.510 0.631 0.146 -0.291
n.s. n.s. ‘89 n.s. n.s. n.s. n.s. n.s.
3.400 3.282 3.591 Oct-DEC 0.846 1.974 1.436 1.000
%% X% %% 489 n's. * n s n S
0.326  -1.410 -1.674 -3.795 JAN-MAR 1.718 0.923 0.513
n.s. n.s. e o ‘90 * n.s. n.s.
1.414 0.513 0.291 -3.538 2.000 APR-JUN -0.436 -0.744
n.s. n.s. n.s. oo * ‘90 n.s. n.s.
1.169 0.077 -0.315 -3.641 1.513 -0.718 JuL-SEp -0.410
n.s n.s. n.s. ki n.s. n.s. ‘90 n.s.
2.856 2.846 2. 912 -.1.128 3.513 2.872 3.1280 Ocrt-DEc
*% *% n.s' *%% *% X% 90
FISH
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1994). For instance, in different parts of Europe, the major prey species varied
depending on the availability. Slow-moving prey is more often caught than
the fast moving species. In European eutrophic waters, where slow swimming
cyprinids are common, they are taken in preference to fast-swimming trout.
However in oligotrophic habitats, where cyprinids are not so common, trouts
are taken especially at night when they are inactive on the bottom (Erlinge,
1967). On the Shetland coasts, demersal fish such as the butterfish (Pholis
gunnellus), sea-scorpions (Taurulus bubalis), flat fish (mostly Zeugopterus
punctatus) and gadoids predominated in the diet, but actively swimming fish
were taken when these were scarce (Herfst, 1984; Kruuk & Moorhouse, 1990;
Kruuk, 1995). Prey of smaller size was preferred to that of larger size probably
because of the ease of capture (Adrian & Delibes, 1987). These observations
equally apply to hunting by otter in Sri Lanka. For instance, more crabs are
taken by Kospothu otters than by Mahaweli otters because crabs are more
common in the paddy fields surrounding the Kospothu stream. They are also
easier to catch than the faster swimming fish. In the middle reaches of Sarasavi
stream, where the habitat is not so rich in fish, less fish are taken (than in the
more fish-rich habitat of Kospothu stream).

Seasonal variations in the composition of the diet of L. lutra have been
observed in Europe and are often related to the seasonal changes of the eco-
logical factors mentioned earlier. For instance, Erlinge (1967) noted a reduc-
tion of cyprinids, with a corresponding increase of crayfish, in the diet of ot-
ters in the summer in south Sweden. Similar observations of reduction of
cyprinids and increase of crayfish in the diet in the summer were made by
Weir & Bannister (1973) in Norfolk. Webb (1975) noted a reduction in fish and
an increase in bird in the prey during summer in Somerset, United Kingdom.
She relates it to two factors, the increased mobility of fish in the warmer wa-
ters and to the easy availability of birds in summer. Kruuk et al. (1987) and
Kruuk & Moorhouse (1990) showed that the seasonal changes in the diet of
coastal otters reflect the inshore availability of the different prey species. In
Shetland, the species composition of the diet changed from eelpout (Zoarces
viviparus) in summer to rocklings (Ciliata mustela) in winter (Kruuk et al., 1987).
Weber (1990) showed that, in north-east Scotland, otters fed mainly on am-
phibians in late winter and spring when they were abundant; but in summer,
they were absent in the diet. Thus, all evidence indicate that the seasonal vari-
ation of prey items depend on availability and/or ease of capture of the par-
ticular prey species.

Although seasonal changes due to day-length and temperature variations
are not marked in the tropics, some degree of seasonality is introduced to most
of these ecosystems by fluctuations of wind and rainfall regimes (Lowe-
McConnel, 1987). Seasonality in rivers and streams is imposed mainly by wa-
ter level fluctuations and flooding, which could affect the qualitative and quan-
titative changes in available food (Lowe-McConnel, 1987). This could in turn
introduce a seasonality to other biological processes as well. Reproduction of
fish, for instance, may be enhanced during the rainy season as more nesting
areas for adults and more food for fish larvae may become available (de Silva,
1994).

The present work shows that the composition of the food of L. [utra in Sri
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Lanka changes during different times of the year, and these are related to the
availability and vulnerability of the prey species, factors which in turn change
with changes of the conditions of water caused by rains and floods. However,
these fluctuations of individual food items in the diet are not large enough to
change the relative importance of major food items (crab, fish and frog), which
remains the same throughout the year.

During the rainy season, the streams (and rivers) in Sri Lanka often flood
their banks and the water becomes very murky. In such turbid waters, fish
may be difficult to catch, despite the increase in depth of the streams and riv-
ers that makes it easier for the otter to swim and dive. Therefore, they may
depend less on fish during the major rainy season in such habitats, as observed
in the present study. Moreover, because of the frequent water-logging of their
holes, the crabs may remain out of their holes longer and may be easier to
catch during the rainy season. Adrian & Delibes (1987) also noted differences
in the diet of L. lutra in rainy and dry seasons in Mediterranean Europe; but,
unlike in Sri Lanka, they fed more on reptiles in the dry season and more on
“insects and crayfish in the rainy season.

Seasonal variation in food composition is known also in other species of
otter. For instance, insects are present in the diet of Lutra perspicillata only in
winter, while molluscs are present in summer; birds are also shown to be more
common in the diet during monsoons and winter (Haque & Wijayan, 1988).
There are seasonal variations in the diets of Aonyx capensis and Lutra maculicollis
in South African inland waters. Both consume more crabs during summer and
more fish in winter (Rowe-Rowe, 1977a). These latter variations are attributed
to the hiding of crabs in inaccessible places and the reduction of the speed of
fish in cold water in winter.

Studies on the hunting behaviour of the otter help develop an understand-
ing of the utilisation of different food items in the habitats studied. Hunting
behaviour of L. lutra has been studied in Europe both in the wild (Hewson,
1973; Kruuk & Hewson, 1978; Jenkins, 1980; Kruuk & Moorhouse, 1990; Kruuk
etal., 1990) and in captivity (Erlinge, 1968b); however, little information is avail-
able on this aspect of L. [utra from the tropics. The otter was observed to hunt
actively searching for prey under water, exploring the edges of water among
weed beds and roots. They can be submerged for periods of up to 90 seconds
and usually seize the prey with jaws with occasional use of paws (Mason &
Macdonald, 1986). The habitats studied in the present work were quite shal-
low, with the water depth between 20-30 cm during most of the months in
Mahaweli habitat (less in Sarasavi habitat) and between 30-40 cm in Kospothu
habitat (Fig. 2). Therefore, in most areas of the streams, the otter would wade
rather than swim. Thus, catching slow-moving crabs from the bottom of the
streams and along the edges of water and surrounding areas would have been
more profitable than trying to catch faster-moving fish in very shallow waters.

Visual perception is said to be of primary importance to the piscivorous
Eurasian otter for capturing prey (Erlinge, 1968a). However, Aonyx spp., which
are invertebrate feeders, use tactile sensitivity of their fore limbs to locate prey
(Rowe-Rowe, 1977b), and therefore, their vision probably is of less importance
than in piscivorous species (Estes, 1989) in sensing prey. The normal mode of
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hunting by Aonyx spp. in inland waters is to feel in the mud or under stones
for crabs, although fish may also be caught occasionally (Rowe-Rowe, 1977b).
Since Sri Lankan L. [utra feeds predominantly on crabs, the tactile sensitivity
may be of greater importance to it than to European L. lutra. The lowering of
the frequency of fish in the diet in the rainy season may be because of the
reduced visual perception in turbid waters. The Eurasian otter can move over
large areas to forage, with home ranges in some rivers varying from 10-15 km
(Erlinge, 1967) to as long as 20-40 km (Green et al., 1984) or 80 km (Durbin,
1993). Otters in coastal habitats have much smaller ranges probably because
of the larger water volume and greater abundance of prey. For instance, Kruuk
& Hewson (1978) observed that otters in Scottish coastal waters swim only a
distance of 700 m from their holts and forage for about two hours diving up to
a depth of 2 to 3 m. Watson (1978) found that they were more successful when
hunting at low tide than at high tide and that they had periods of intensive
feeding in restricted areas.

The estimated home range of the otters in the three habitats of Sri Lanka is
much smaller than that estimated for river otters in Europe. This may be partly
related to the fact that, in the very shallow habitats studied in the present work,
the otter is often forced to resort to the more-tedious method of progression of
wading than to swimming, and partly to the abundance of crabs and the ease
of their capture. The otter is never seen feeding before midnight and after 0500
hours. The short time of feeding of five hours or less also limits the distance in
which it could forage.
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