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1. Abstract 

By using a three-choice preference test I tested food preferences in eight meerkats (Sutricata 

suricatta) for nine different food items.  The meerkats were presented with all possible 

combinations of 9 food items, in total 84 combinations. The meerkats displayed the following 

rank order of food preference: cricket > zophoba lava > egg white > banana = tomato > 

orange > apple > cucumber > carrot. A correlation test between the food preference and 

nutritional content showed that the preference is significantly correlated with protein content. 

There is also a significant correlation between ash content and the food preference. There 

were no correlations with water, fat or vitamins and minerals. This suggests that, as in the 

wild, the captive meerkats at Kolmården wild life park seek food with high protein content. 

Ash has a high significant correlation with protein, which may explain the correlation 

between ash and the food preference.  A comparison between the individual’s food 

preferences showed that the oldest individuals had the highest number of correlations with 

their food preference to other individual’s food preferences. This suggests an observational 

learning capability from older to younger individuals, which has also been reported in wild 

meerkat. 

 

Keywords: 

Meerkats, food preference, preference test, nutritional content, observational learning. 

 

 

2. Introduction 

Selective feeding is common among many animal species. Selective feeders spend a lot of 

time and energy on searching for their preferred type of food type (Hughes, 1993). What the 

selection process is based upon varies depending on the species; it can for example be the 

presence or absence of different nutrients and toxins (Alm et al, 2002; Parsons et al, 2006). 

Water content and the amount of time it takes to access the food can also affect the food 

choice (Carrillo et al, 2007). Food preference can also vary with the seasons over the year 

(Verheyden-Tixier et al, 2008). Research regarding food preference has been done on several 

groups of animals, for example: mammals (primates: Addessi, 2005; Jildmalm, 2008; 

carnivores: Lanszki and Heltai, 2010; bats: Wendeln, et al., 2000; rodents: Dubay et al, 2008; 

Lobo et al, 2009; Meineri et al, 2007; Zabel and Waters, 1997; ungulates: Alm et al, 2002; 

Kendrick et al, 2008; Verheyden-Tixier et al, 2008; and marsupials: Parsons et al, 2006), 

birds (Carrillo et al, 2007) and even insects (Nicolai et al, 2007). Studies on small carnivores, 

for example the red fox (Vulpes vulpes), martens (Martes foina; Martes martes) and badgers 

(Meles meles), show that they include fruit and seeds in their diet (Prigioni et al, 2008). A 

study of kinkajou (Potos flavus), a medium sized procyonid (carnivore), showed that fruit 

composed 90.6% of their diet (Kays, 1999). A review by Rosalino and Santos-Reis (2009) 

showed that ten species of mesocarnivores (red fox (Vulpes vulpes), weasel (Mustela nivalis), 

stoat (Mustela ermine), polecat (Mustela putorius), stone marten (Martes foina), pine marten 

(Martes martes) Eurasian badger (Meles meles), common genet (Genetta genetta), Egyptian 

mongoose (Herpestes ichneumon) and wildcat (Felis silvestris)) included more than 25% of 

fruit in their diet. The meerkat is a carnivore that feeds mostly on insects, primarily beetles, 

termites, flies, butterflies and moths (Kingdon, 1997, Despard Estes, 1991). Lizards, small 

snakes, birds and mice are also eaten occasionally (Despard Estes, 1991). During dry weather 

wild meerkats has been observed eating succulents, tubers, tsamma melons and fruit, probably 

to obtain water (Kingdon, 1997). 

Some species of animals can obtain knowledge about food preferences and how to obtain 

food by observing other individuals of the same species forage or solving food tasks 

(reviewed by Thornton and Raihani, 2008). This has been shown by a number of studies of 
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social learning in animals. Hopewell et al (2010) showed that grey squirrels (Sciurus 

carolinensis) can learn to choose the right pot to get a nut after watching a conspecific 

preforming the task prior. However they did not show any learning if the conspecific was 

replaced with a card showing the right pot instead. Animals ability to learn about food 

preferences has also been studied in the wild. Orangutan (Pongo pygmaeus) juveniles follow 

their mother and imitates her food choices. Even if every female of the same species have 

different food preferences, their offspring will share it, indicating that their preferences were 

learned (Jaeggi, 2010). Meerkats have been shown to be able to learn to solve a task if they 

have earlier been shown how by a conspecific (Thornton and Malapert, 2009). Meerkats pups 

have also been seen to learn how to handle difficult preys, such as scorpions by observing 

how an older individual handle the pray item (Thornton and McAuliffe, 2006; Thornton, 

2008a; Thornton, 2008b). Thornton (2008b) showed that pups were more likely to eat less 

known items if they earlier had been shown by an older individual.  

To my knowledge there are no studies on food preference in captive meerkats and therefore 

the aim of this thesis was to fill this gap of knowledge. This was done on both individual and 

group level. The prediction was that the meerkats favor the animal matter (egg, crickets and 

zophobas) based on the fact that they are carnivores and mainly feed on insects in the wild as 

their main food source.  

 

3. Materials and methods 

 

3.1. Animals and management 

The experiments were preformed between the 24th of August and the 25th of October 2010. 

Eight meerkats (Suricata suricatta) were tested, four females and four males with ages 

between one and six years. The animals were all living at Kolmården wild life park, Sweden, 

and all except two individuals were born there; the remaining two, the adults were born at the 

Skansen aquarium. The animals were given an ID letter each (A-G) and could be individually 

recognized during the whole experiment. This was done either by distinct natural markings or 

by fur clippings. The group composition is explained in figure 1. During the start of the 

experiment, the meerkats had free range of both an inside and outside enclosure. However, 

when the weather got colder and on rainy days the animals were shut inside during the test 

and let out after the test was over, if the temperature allowed. The animals had food and water 

ad libitum, the food consisted of pelleted dry cat food that was spread across the inside 

enclosure when needed. Occasionally the animals were provided with meat (a big piece that 

was suspended in the inside enclosure), carrots and apples. All the feeding was handled by the 

animal keepers. 

Figure 1.The group composition. The dotted line indicates that which of the two males how is 

the father to the group is unknown. Male (*) died 2009 and did not participated in the study. 

 

? ? 

Bettina (A) 
[2004/3] ♀ 

Asko (C) 
[2005/7] ♂ 

 

 

Cesar (*) 
[2006/5] ♂ 

 

 

Betty (B) 
[2007/7] ♀ 

Bernt (D) 
[2009/9] ♂ 

 

 

Babbsan (F) 
[2009/9] ♀  

 

 

Bingo (E) 
[2009/2] ♂ 

 

 
Bus (H) 
[2008/7] ♀ 

 

 

Bamse (G) 
[2008/7] ♂ 
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3.2. Procedure 

A three-choice preference test was performed on the meerkats and their food preference was 

evaluated. Nine food items were tested; cricket (Gryllide spp), zophobas larva (Zophobas 

morio), boiled egg white, banana (Musa paradisiaca), apple (Malus domestica; golden 

delicious), orange (Citrus sinensis), cucumber (Cucumis sativus), carrot (Daucus carota) and 

tomato (Solanum lycopersicum). These food items were chosen because of their all year 

accessibility, which ensured that the information about possible food preferences can be used 

later by the animal keepers and in further tests. Wild meerkats are insectivores and 

occasionally eat eggs which the meerkats at Kolmården wild life park not are offered (apart of 

what they may catch themselves in the outside enclosure) and it would therefore be interesting 

to see if they also prefer these food items ex situ. The food items were prepared in equally 

sized pieces (small enough for the meerkats to eat in one or two bites); when the live feed was 

presented, the other items were cut to match (the insects was always alive when presented to 

the animals). If there was a combination with both cricket and zophobas in a session, the third 

item was cut to a size in between that of the other two.  

The food items were presented three at the time and all nine items were combined in all 

possible ways (thereby at one test it could for example be two animal matter and one fruit 

etc.), making a total of 84 combinations. Every food item was presented to the meerkats 28 

times in total. The food items were presented in three identically metal bowls (ø12 cm). The 

combination of the food items and the order in which bowl the food items were presented was 

pseudo-randomized before the start of the experiment. The combinations and the bowl order 

were organized in a way that ensured that no food item appeared in two tests in a row. Also 

that it was as long as possible before the food item appeared at the same position again (left, 

middle or right), to counterbalance possible side preference.  

 

Two tests were performed each day except for days when the meerkats refused to come into 

the inside enclosure. That could happen on rainy or cold days if the meerkats had not been 

kept inside during the night. The first tests started between 09.00 and 10.00 and the second 

between 13.00 and 14.00 and proceeded until all eight individuals had been tested. The tests 

were performed in the corridor (W40xL100xH30cm) of a test arena (Figure 2) made out of 

unpainted plywood and was netted at the top to avoid that the animals could get in or out in 

except through the door. At the end of the corridor in the test arena a wooden board with three 

metal bowls was placed. In front of the entrance door a small wooden box with netted roof 

(sluice) was placed to ensure that only one, and the correct, meerkat at the time could enter 

the arena. The rest of the meerkats could get atop of the arena and thereby see what the testing 

animal was doing.  

 

At the beginning of each session (the test for one meerkat) one piece of food was placed in 

each bowl. Three types of food items were tested at the same time. One meerkat at the time 

was let into the arena and the order in which the animal chose the food items was recorded (1-

first, 2-second, 3-third or 0 if not chosen). All the 84 combinations were tested once per 

individual and a total of 2016 food choices were recorded (84 combinations with three 

choices per combination and eight individuals per combination). 



 

4 

 

 

Figure 2. The test arena. The crosshatched area is the corridor where the test was performed. 

The black circles indicate the food bowls and the dotted area is a small wooden box used to 

ensure that only one meerkat was let in to the corridor. The bold lines are the doors in which 

the meerkats was let in through. The white areas are boxes that are intended for future test. 

 

 

3.3. Data analysis 

The food choices were scored; 3 points to the food item that was picked first, 2 points to the 

food item picked second, 1 point for the food item picked last and 0 points for a food item not 

picked. For each food item the total group score and the individual score for each of the eight 

meerkats were calculated (the maximum score for a food item in the whole group would be 

672 and for the individuals 84). A control for side preferences was also performed by 

summarizing the scores and making a mean for each bowl (left, middle and right), regardless 

of the food item, for each date (8/24/2010 to 10/25/2010). The nutritional value of all the food 

items was collected from tables (Swedish Livsmedelsverket for the fruit, vegetables and egg 

and from (Grubco.com)
1
 for the crickets and the zophobas). 

 

3.4. Statistics 

To test if there was any correlation between the individuals in their food preferences a 

Spearman rank order correlation coefficient (rs) was calculated. The coefficient (rs) was also 

calculated to detect any correlations between the group preference and the nutritional values 

of the food items. There was no record for all the nutrients in crickets and zophobas, therefore 

only the nutrients marked with an * in table 4 were tested with all nine food items. The 

nutrients not marked were tested without the crickets and the zophobas. 

 

A paired sample t-test was preformed with a confidence interval of 95% to see if there was a 

difference between the total scores of the different bowls (left, middle and right). 

 

4. Results 

 

All the eight individuals in the study showed a clear individual preference for a certain food 

type (Table 1). However the ranking differed between the individuals.  

 

 

                                                 
1
 Grubco.com – nutritional information. http://grubco.com/Nutritional_Information.cfm (accessed 2011-02-24) 

http://grubco.com/Nutritional_Information.cfm
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Table 1. The individual food preferences for the 8 meerkats. The first column/individual 

indicates the points of each food item totally for each individual (the total score can be a 

maximum of 84), the second column indicates the rank of each of the food items for that 

individual (if one number occurs twice it means that the food items got the same total points 

and thereby the same ranking). A-H indicating the individual, and in the brackets what the 

individual is (mother, adult male or offspring se figure 1 for detail). 

 

Food A (mother) B (offs) C (adu ma) D (offs) E (offs) F (offs) G (offs) H (offs) 

 Tot rank Tot rank Tot rank Tot rank Tot rank Tot rank Tot rank Tot rank 

Cricket 58 3 56 5 64 1 64 1 57 3 63 1 59 1 66 1 

Zophobas 59 2 56 5 61 2 57 4 59 2 54 5 57 3 63 2 

Tomato 59 2 58 3 60 3 50 6 60 1 62 2 56 4 56 5 

Orange 56 4 55 6 57 4 54 5 59 2 55 4 54 6 58 3 

Banana 56 4 59 2 57 4 59 3 54 4 61 3 58 2 57 4 

Egg 61 1 57 4 54 5 60 2 60 1 55 4 59 1 58 3 

Apple 55 5 61 1 52 6 54 5 47 6 54 5 55 5 46 8 

Carrot 47 7 53 7 49 7 57 4 51 5 47 7 50 7 47 7 

Cucumber 52 6 49 8 49 7 49 7 57 3 53 6 55 5 53 6 

 

4.1. Food preference difference between the individuals 

The individual food preference ranking is presented in Table 2. 

There is a significant positive correlation between the individuals preference lists between 

individuals A and C, A and G, A and H, C and F, D and G, F and G (p<0.05) and between 

individuals A and E, C and H (p<0.01) (Table 2). See figure 1 for group composure.  

 

Table 2. The results from the correlation test between the individuals. The numbers above and 

to the right of the diagonal X (dividing the different values) show rs -values and the numbers 

below and to the left of the diagonal show p-values. A-H indicate the individuals , and in the 

brackets what the individual is (mother, adult male or offspring se figure 1 for detail). ** 

=p<0.01; *=p<0.05 

 

 A (mother) B(offs) C (adu ma) D (offs) E (offs) F (offs) G (offs) H (offs) 

A X 0.384 0.686* 0.381 0.813** 0.619 0.746* 0.679* 

B 0.308 X 0.278 0.207 -0,068 0.477 0.426 -0.101 

C 0.041* 0.468 X 0.407 0.443 0.775* 0.597 0.806** 

D 0.311 0.594 0.277 X -0.017 0.394 0.674* 0.595 

E 0.008** 0.862 0.233 0.965 X 0.413 0.379 0.551 

F 0.076 0.194 0.014* 0.294 0.270 X 0.669* 0.574 

G 0.021* 0.253 0.089 0.047* 0.315 0.049* X 0.654 

H 0.044** 0.796 0.009** 0.091 0.124 0.106 0.056 X 

 

 

4.2. Food preference ranking and nutritional content 

The total group preference ranking is presented in Table 3. The animal matter is the ones 

scored highest with cricket at the top. Apple, cucumber and carrot is the ones with the lowest 

scores with carrot at the bottom. 
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Table 3. The total group preference ranking for the 9 food items. The points are the total 

scores of the food items during all the 28 times they were tested with all 8 meerkats 

(maximum score is 672; 28 tests x 3 points x 8 individuals)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The results from the Spearman rank order correlations test between the total group ranking 

and the nutritional content is presented in table 4. There is a strong positive correlation 

(p<0.01) between the food preference ranking and the level of protein content in the food 

items. There is also a positive correlation (p<0.05) between the food preference and the level 

of ash in the food items. 

 

Table 4. The values from the Spearman rank order correlation test. The rs values may range 

from +1 (which is a perfect positive correlation) to -1 (which is a perfect negative 

correlation). The * indicates which nutrients in all 9 food items were tested, nutrients that 

lack the * do not include values for crickets and zophobas. The bold text indicates 

significance.  

 

Food rs p  

Macronutrients   

 Protein* 0.933 <0,01 

 Lipids* 0.371 n.s. 

 Water* -0.561 n.s. 

 Dietary fiber* 0.243 n.s. 

 Carbohydrates -0.144 n.s. 

 Ash* 0.717 <0,05 

Carbohydrates    

 Monosaccharide -0.234 n.s. 

 Disaccharide -0.243 n.s. 

 Sucrose -0.243 n.s. 

Vitamins    

 Vitamin B1 -0.264 n.s. 

 Vitamin B2 0.510 n.s 

 Vitamin B6 -0.180 n.s. 

 Food rs p 

 Vitamin B12 0.618 n.s. 

 Vitamin C -0.270 n.s. 

 Vitamin E 0.100 n.s. 

 Folate 0.145 n.s. 

 Niacin -0.273 n.s. 

 Carotene -0.595 n.s. 

Minerals    

 Calcium (Ca)* 0.008 n.s. 

 Phosphorus (P)* 0.349 n.s. 

 Potassium (K) 0.306 n.s. 

 Selenium (Se) 0.440 n.s 

 Zinc (Zn) -0.490 n.s. 

 Iron (Fe) -0.342 n.s. 

 Sodium (Na) 0.009 n.s. 

 Magnesium (Mg) -0.168 n.s. 

 

 

Food Ranking Points 

Cricket 1 487 

Zophobas 2 465 

Egg 3 464 

Banana 4 461 

Tomato 4 461 

Orange 5 449 

Apple 6 425 

Cucumber 7 417 

Carrot 8 400 

  



 

 

4.3. Side preferences 

To assess the possibility that the animals showed a preference for one side, the mean value for 

all points for each bowl was calculated. The meerkats was significantly choosing the left bowl 

less then the middle and the right bowl (p<0.01) (Figure 3). 

 

 
Figure 3. The mean score points and ± SD of the bowls relative to their positions. **=p<0.01. 

 

 

Figure 4 shows how side preferences changed with time. The middle bowl started as the most 

preferred one and was later in the experiment replaced by the right bowl. The left bowl was 

overall the least preferred one. 

 
Figure 4. The variation in side preferences over time. For each date the mean value for all 

the tests that day over a total of 44 days are given (some days during the week is not tested). 

 

** 

** 



 

 

5. Discussion 

The meerkats in this study showed preferences for certain types of food. On a group level the 

animal matter was the most preferred one with crickets as the top. This can be explained by 

the correlations with protein level in the food items. The animal matter has the highest protein 

levels. As a carnivore the meerkats is expected to seek proteins in their food (Ross-Gillespie 

and Griffin, 2007). The results also show correlations between the individuals preference. The 

oldest animal has the most number of correlations of her food preference to the other 

individual food preferences. This can be explained by observational learning, were the 

younger individuals can learn about food preference from older individuals. This has earlier 

been seen in the wild (Thornton, 2008a; 2008b). 

5.1. Food preference difference between individuals   

There are eight of 28 possible pair combinations of the meerkats that had positively correlated 

food preferences. The mother (individual A; all the other animals except C are her offspring, 

see figure 1) to the group had the highest number of correlations of her food preference to the 

other individuals food preference. Her food preference correlates with four out of seven of the 

other individual’s food preference. 

This is probably explained by the observational learning about food preferences between 

individuals. It is known that young meerkats learn from older individuals in the group 

(presumably also and maybe especially parents) what food to forage for and how to forage for 

that food (Thornton, 2008a; 2008b). Individual C and G food preferences correlate with three 

out of seven of the other individual’s food preferences, H and F with two out of seven and D 

and E with one out of seven. When looking closer at the individuals it is shown that individual 

C is the oldest male in the group (however it is unknown if he is the father of the other 

individuals, the other older male has passed away a year ago and could also be the father of 

the younger individuals in the group). He might also have an influence on food preference and 

foraging strategies of the other younger individuals. Apart from individual B (which is 

discussed further down), G is the oldest offspring in the group and his food preference 

correlates with the mother and two of its siblings food preferences, also here the observational 

learning can explain this, as it is known that older siblings also pass on food knowledge to the 

younger in the group (Thornton, 2008a; 2008b). Animals H, F, D and E have one or two 

correlations of their food preference to another individual’s food preference, all to an older 

individual. Individual B is the oldest offspring in the group; however she differs from the 

group in the correlations, with no correlations of her food preference to other individuals food 

preferences at all. Trying to explain this I had to look closer on what differentiate her from the 

rest of the group. She is the heaviest individual of the group with a body weight of 1400g 

(twice as much as the lightest individual in the group) (Table 5), and she has the lowest 

correlation value (rs) to the total group score (table 3). Why she differs from the group is only 

possible to speculate about, but the lowest correlation value (rs) suggests that she has a 

different food preference compared to the rest of the group which also might have resulted in 

the higher body weight. The higher body weight might also come from a bigger appetite 

which has then resulted in a shift in food preference.  

 

 

 

 

 

 

 

 



 

 

Table 5. The body weight of the individuals. The scale had a resolution of 50g. 

    

Individual Weight (g) 

C 700 

A 800 

F 800 

D 900 

H 950 

E 950 

G 1100 

B 1400 

 

5.2. Food preference ranking and nutritional content 

As expected the meerkats preferred the food items with high protein levels (Table 4), as they 

are carnivores and thereby mainly feed on proteins, in this case mainly insects (Ross-Gillespie 

and Griffin, 2007). The result that there is no significant correlation with vitamins and 

minerals suggests that those are not important for the meerkats during food selection and 

foraging. In the wild meerkats eat fruits and succulents when the weather is dry, probably to 

gain water (Kingdon, 1997). There was no significant correlation between food preference 

and water content. The reason for that might be that the meerkats had an ad libitum supply of 

water and therefore did not have to seek out food with high water content.  

 

There is a positive correlation with ash and the food preference. Ash is what is left when a 

food item is burnt and a measure of the total amount of mineral and salt in the item. Then it is 

no significant correlations to any of the minerals tested is seems like that the ash correlation 

comes from something else. When testing the correlation between ash and proteins it is seen 

that there are a strong positive correlation (rs=0.88, p>0.01) between them. Hence, when the 

meerkats have chosen food with a high protein level they have also chosen food with high ash 

content.  

 

A previous study showed that wild meerkats consumed mostly Coleoptera (e.g. beetles) 58% 

(and their larvae) and that Orthoptera (e.g. grasshoppers) are consumed 34% of the total food 

intake (Skinner, 2005). My results however show that Orthoptera (crickets) are more popular 

than Coleoptera (zophobas). In a previous study Lynch (1980) (cited by Staaden, 1994) 

showed that the insects preferred by meerkats fluctuated with the season and that they eat 

Orthoptera in bulks. This might indicate that the meerkats would eat a higher amount of 

Orthoptera in the wild as well if they had the chance, which the meerkats in the present study 

had. Another speculation might be that it is the size of the cricket that matters. The crickets 

and the zophobas were collected from a breeder and varied in size from time to time. Most 

often the crickets were approximate the same size as the zophobas (by eye measure). The 

preference for crickets might also come from that the crickets has a higher movement then the 

zophobas (they often tried to clime out of the bowl).  

 

5.2.1.  Interspecific comparison 

Similar test setups have been performed earlier on other animals. Laska et al (2000) showed 

that spider monkeys (Ateles geoffroyi), which is a frugivor, has a food preference which 

correlates with the total energy content and not with carbohydrates, proteins or lipids. The 

Pacas (Agouti paca), a frugivorus rodent, food preference correlates with the total amount of 

energy in the food and not with protein, carbohydrate or lipid content (Laska et al, 2003). The 

same results were seen in the squirrel monkey (Saimiri sciureus) (Laska, 2001). In the same 



 

 

study Laska (2001) found that pigtail macaques (Macaca nemestrina), which is a frugivor, 

food preference correlates with the total carbohydrate and fructose content but not with total 

energy content. Jildmalm et al (2008) showed that the with-handed gibbons (Hylobates lar), 

also a frugivor, food preference correlates with the total carbohydrate, fructose and glucose 

content of the food tested. With this comparison and with my results it can be seen that 

nutrient correlations to food preferences is most often related to the dietary specializations. 

However in the cases were the correlations is with total energy and not with carbohydrates the 

authors suggests that the species is a more opportunistic frugivor then the ones with a 

correlation to carbohydrates.  

 

5.3. Side preferences 

A change in side preference can be seen over time (figure 3). The reason for that change 

might be that in the beginning the meerkats were not fully habituated to the arena (even 

though they had had access to the arena several times before the test started, this was the first 

time they where let in one at the time).  The meerkats might not have been fully habituated to 

the test procedure as well (they had done the test as a whole group before) and when they got 

fully habituated to the arena and the procedure they started to show their actual side 

preference. However, since the bowl order during the test was randomized and the food items 

were distributed as equally as possible over the three bowls, the side preference should not 

affect the results of the food preference. 

 

5.4. Conclusion  

In conclusion, a food preference for food items with high protein content can be seen in the 

group of meerkats at Kolmården Wild life Park, Sweden. A slight difference in ranking of the 

food items can be seen between the individual. The results also suggest that the food 

preference can be learnt by observational learning between individuals, by younger from older 

individuals, as also seen by Thornton (2008 a; 2008b). The results of my study can be used 

both by zoos and animal parks when planning enrichments and daily feeding. The results can 

also be used in future tests about food preferences and also other test, for example in 

motivation tests. Similar food preference tests need to be carried out with more meerkats in 

several zoos and animal parks and also in the wild to be able to come to any conclusion about 

the meerkats in general.  
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