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Worldwide, there is lesser known information 

about Barbary ground squirrel (Atlantoxerus getulus) 

comparatively to some other members of Sciuridae fa-

mily. Using Google search engine by the mild of 2015 

year we found out about 13,000 results belonging to 

the scientinfic name of this species, mostly being 

related to images collections banks. The international 

scientific databases reveal that have been published 

just relatively a few articles about the biology of the 

mammal Atlantoxerus getulus, mostly being con-

cerned on the behavior in the wild not in captivity. A 

much less information is found on Romanian websites 

 The aim of this article is to present some biological 

and ethological aspects regarding the Barbary ground 

squirrel held in captivity for study. 

 Two pairs of Atlantoxerus getulus (Linnaeus, 

1758) were bought from a petshop in Rabat, Morrocco 

to the end of the scientific expedition Merzouga (April-

May 2013), by the second author of the present study, 

a person with a rich background in animal keeping. 

The four squirreles were habituated as pets in a space 

which respects, in accordance to a laboratory, all tech-

nical, bioethical and sanitary standards required for 

raising animals in captivity. There were observed the 

defining behavioral patterns (e.g. feeding, resting, 

grooming), for constructing the ethogram in Barbary 

ground squirrel. For that purpose, we used at video 

shooting of the animals, with later viewing records and 

running time for each characteristic behavior pattern.

 The food for captive squirrels included dry bread 

with seeds sortiment, rehidrated dried cubes of red 

beet, fresh fruits and vegetables. 

 Metabolic bone disease represented the cause of 

the death for one of the two males individuals, at the 

end of March 2014, the consumption of sunflower 

seeds and peanuts being incriminated. General re-

commendations for prevention and treatment of this 

disease are also discussed. 

 So far, no mating or breeding activities were no-

ticed at our subjects kept in captivity.
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 Scopul acestui articol este acela de a prezenta 

unele aspecte de biologie şi etologie privind veveriţa 

marocană crescută în captivitate pentru studiu.

 Două perechi de Atlantoxerus getulus (Linnaeus, 

1758) au fost achiziţionate dintr-un petshop din Ra-

bat, Maroc, la sfârşitul expediţiei ştiinţifice Merzouga 

(aprilie-mai 2013), de către al doilea autor al pre-

zentului studiu, o persoană cu o bogată experienţă în 

creşterea animalelor. Cele patru veveriţe au fost cres-

cute ca animale de companie într-un spaţiu ce respec-

tă, întocmai ca un laborator, toate normativele tehni-

ce, bioetice şi sanitare impuse pentru creşterea ani-

malelor în captivitate. Au fost observate tipurile com-

portamentale definitorii (de exemplu, hrănire, odihnă, 

grooming), pentru alcătuirea etogramei la veveriţa 

marocană. În acest scop, am făcut uz de înregistrarea 

video a animalelor, cu vizionarea ulterioară a înregis-

trărilor şi cronometrarea fiecărui tip comportamental 

caracteristic. Hrana preferată a veveriţelor captive a 

inclus pâine uscată cu seminţe, cuburi uscate de sfeclă 

roşie rehidratate, fructe şi legume proaspete. 

 Sindromul metabolic osos a reprezentat cauza 

morţii unuia dintre cei doi indivizi masculi, la sfârşitul 

lunii martie a anului 2014, consumul de seminţe de 

floarea soarelui şi arahide fiind incriminat. Sunt de 

asemenea discutate recomandări generale pentru 

prevenirea şi tratamentul acestei afecţiuni. 

 Până acum, nicio activitate de împerechere sau re-

producere nu a fost observată la subiecţii pe care i-am 

observat în condiţii de captivitate. 

Cuvinte cheie: veveriţa marocană, 

captivitate, comportament, etogramă
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about this species. At one hand, these limits might be 

explained by the low possibility of anybody potentially 

interested to procure Barbary ground squirrel directly 

from its native areal, followed by the optimal main-

taining in captivity (costs of the journey, survival rate 

during the transport, a proper alimentation, the lack of 

specific documentation etc.). On the other hand, it is 

possible that the petshop industry do not develope a 

high interest regarding this „new” species, because of 

the already existing squirrels species more easier to 

maintaining and reproducing in captivity making them 

a favorite target.  

Taking into consideration all above mentioned 

aspects, we can sustain there are not so many official 

data about raising A. getulus in captivity. On hereby 

situation, we considered welcomed into informational 

context for general use, any report regarding the 

presence in captivity of these desert rodent, insufi-

ciently appreciated from scientifical and recreational 

points of view. 

The endemic areal of  the mammal A. getulus is 

represented by Morocco and Algeria (5, 6, 7, 8, 9, 10). 

It has been introduced initially as a household pet in 

1965 on Fuerteventura, in present time the Barbary 

ground squirrel being widely encounted on the Canary 

Islands, where is considered an invasive species (8). 

To the end of the scientific expedition Merzouga 

(April-May 2013), organised by Grigore Antipa Natio-

nal Museum from Bucharest, the second author of the 

present study personally bought two pairs of Barbary 

ground squirrels from a petshop in Rabat, animals that 

have been then transported to Bucharest for repro-

duction and ethological studies. 

Barbary ground squirrel was noticed by roma-

nian researches in a previous expedition, Atlas 2007, 

in which the above mentioned author participated (2). 

All ethological observations presented in the 

present article have been conducted into a personal 

space, which respects, in accordance to a laboratory, 

all technical, bioethical and sanitary standards re-

quired for raising animals in captivity and all that re-

ported to the rich background of the author as animal 

keeper (Matei, pers. obs.).

MATERIAL AND METHODS

Experimental conditions

Initially, in our personal laboratory in Bucharest, 

four individuals (two males and two females) of Atlan-

toxerus getulus purchased in 2013 from Rabat, Moro-

cco, were introduced for breeding in captivity (Fig. 1).

However, during ethological observations there 

was an unfortunate event (see Pathology), which re-

sulted in the death of a Barbary ground squirrel male, 

in early spring of 2014. The three remaining animals 

were grown under standard conditions (photophase 

14 h, scotophase 10 h, daily food and water provided) 

(11).

Our Barbary ground squirrels live in a metal 

cage with tray (58 cm length, 38 cm wide and 56 cm 

high).  In the beginning, when there were fours in-

dividuals, possible reasons of territorial agression 

between males due tot limited space, determined us to 

keep the animals in pairs in two adjacent cages. 

Despite this, cages were placed stuck together for 

comfort specific to this species, physical barriers pre-

venting only the males aggresive mutal contact. 

After the death of one of the two males, we 

gathered together the female left alone with the pair 

already habituated, creating a harem group, specific 

for almost all gregarious mammals (7, 8, 9, 13).

Inside the cage we located and secured a willow 

branch (Salix sp.) (Fig. 1) to increase the climbing and 

observing surface already existing by the presence of 

wire walls. The substrate layer consists of wood sha-

vings, 10-20 cm thickness, which is ideal for digging 

and hidden both squirrels and their food. As additional 

elements to improve the comfort and well behavior 

stimulation (animal behavior enrichment), we intro-

duced paper tubes from paper towel rolls with length 

of 25-30 cm and 7-8 cm diameter, ideal for visual se-

paration of inter and intraspecific individuals, pro-

viding sleepers native-like burrows, tubes were used 

in the first momment of their introduction (4).

Fig. 1. Specimens of Atlantoxerus getulus 

studied in captivity

Also, the animals regularly get enough hay that 

use both as food and source of fiber, as well as nesting 
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material in which they hide with great pleasure.

Feeding and watering Barbary ground squirrels 

were performed daily, usually in the morning when the 

animals start to be active. Food dishes and water 

bottles were cleaned, refiled and reintroduced into the 

cage. Also, coarse pieces of apple and bread are 

scattered on the substrate where they are grabbed 

quickly. Experimentally, we tried to perform Atlanto-

xerus getulus feeding in the evening, after dark, the 

same way we managed other rodent species they we 

hold, nocturnal animals, with the exception of the Si-

berian chipmunk (Tamias sibiricus). 

Data processing

In order to complete the biometric data on this 

species, each of the three specimens of Atlantoxerus 

getulus was measured and weighed. 

Since April 2013 - the date the specimens were 

acquired from Morocco, we observed the defining be-

havioral patterns (feeding, resting etc.), for the pur-

pose of constructing the ethogram in Atlantoxerus ge-

tulus. We actually appealed at video shooting our 

squirrels kept in captivity, with later viewing records 

and running time for each characteristic behavior pat-

tern. To quantify the registered feeding behavior se-

quences, we adapted an abbreviations system used by 

Rusu (11). 

RESULTS AND DISSCUSION

Biometry

Looking at our own measurements, carried out 

on adult A. Getulus kept in captivity (Table 1), it seems 

that the values are similar to those recorded in the 

specialized global data flow (1), with the notice that 

most studies were performed upon Barbary ground 

squirrels in their natural environment.

Feeding, drinking and excretory behaviors

For feeding and watering needs we mounted se-

veral dishes, as follows: two plastic pots type feeders, 

commonly used for poultry cage, where they receive a 

daily mix of seeds and various pellets (usually used for 

feeding rabbits or Guinea pigs), located on opposite 

corners to avoid any attempt to dominate the foraging 

and also to encourage the animals to explore their 

territory in search of food. 

Commonly, each feeder includes a different 

type of nutritious food to other; types of food can vary 

daily or weekly, depending on availability.

For satisfaction of drinking needs, we initially 

tried to use a nipple drinker of the kind used in labo-

ratory animals, but this device showed many incon-

veniences: animals did not associated the drinker type 

with the source of water, although the petshop in 

Rabat where squirrels come from had such a device; 

over time, this bottle started to run, watering exces-

sively the substrate of wood chips.

Table 1

Measurements recorded 

for Barbary ground squirrels kept in captivity

 

To ensure a constant water source, we used a 

bird cage type feeder that we filled with water and 

attached to the internal side of the base of the cage. In 

this case it was observed that animals used it as a 

source of drinking, but also for defecation and filling 

with shavings and chips, water renewal being there-

fore daily. Moreover, the simple anchoring of feeder on 

the grid did not prevent squirrels to pour out the con-

tents and move it completely. This fact required addi-

tional measures for solid fixing while easily removable, 

in order to renewal water and cleaning dishes from 

impurities.  In addition to the above named mixtures, 

we have regular added small amounts of sunflower 

achenes (Helianthus annuus) and peanut geocarps 

(Arachishypogaea), to compensate for the lack of ar-

gan seeds (Argania spinosa) which are present in the 

Barbary ground squirrel natural habitat (14, 20, 21); 

but this kind of food proved to be not very beneficial 

because it led to metabolic disorders (see Pathology) 

that have resulted in the death of an Atlantoxerus ge-

tulus male individual. 

Also, we run regularly feed the animals with ei-

ther fresh or dry bread pieces. The very dry bread sor-

timent was very useful for Barbary ground squirrel 

gnawing activity, as it is well known that the incisors 

teeth in sciurids grow continuously (15). Regarding 

this type of food, we noticed that squirrels have a spe-

cial preference for seed bread at the expense of basic, 

black or white bread. Seeds provide the bulk of their 

calories and nutritional content but should not be the 

only food offered to squirrels (18). 
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Quite occasionally – maximum twice a week, 

the squirrels receive additional in their food some de-

hydrated banana slices (Musa sp.), limiting the availa-

bility of this product being made due to the high con-

centration of sugar, phosphorus, as well as high carbo-

hydrate index that can lead to obesity. 

Although there are few records in the literature 

on insect consumption in the wild (5, 15), attempts to 

feed Barbary ground squirrels with mealworms (Tene-

brio sp.) larva or adults have failed in captivity. 

Neither hard-boiled egg supply has raised the 

interest of squirrels, although this type of food is much 

appreciated by other species of squirrels (like Siberian 

chipmunk – Tamias sibiricus, or Eurasian red squirrel – 

Sciurus vulgaris, and also by other rodent species 

from the same habitat of Barbary ground squirrel 

(spiny mouse – Acomys cahirinus and multimammate 

mouse – Mastomys natalensis) or from different habi-

tats, like the woodland dormouse (Graphiurus muri-

nus) (personal remarks based on personal back-

ground in animal keeping). 

Beside the solid-dried food, the Barbary ground 

squirrels receive daily a variety of vegetables and 

fruits like cucumber, carrot root, parsnip, celery, apple 

slices, pear, banana pieces, apricot, peach, tomatoes, 

beans grapes, strawberries, melon shell and core, 

lettuce leaves (less, due to high content of nitrites and 

nitrates derived from excessive use of fertilizers), dan-

delion leaves or whole plants (Taraxacum officinale), 

shepherd's purse (Capsella bursa-pastoris), red clover 

(Trifolium pratense) or different grass species known 

as turf. 

The attempts to supplement the feed ration with 

green branches from different trees species commonly 

used successfully in other species of rodents and par-

rots, as willow (Salix sp.), poplar (Populus sp.), apple 

(Malus sp.), have not given positive results, animals 

showing little to no interest to them. 

A juicy food used mainly in winter – when the 

availability of real fresh fruits and vegetables is quite 

limited, is the red beet (Beta vulgaris), in the form of 

dried cubes; after rehydration in warm water prior 10-

15 minutes, period in which it regains its shape and 

serve as an excellent fresh food, the animals are able 

to get a part of its water daily requirements. Beet is 

necessary for indoor squirrels, as it represent a high-

calcium vegetable (16). 

We use also as an alternative food source for 

Atlantoxerus getulus in cold season the frozen mix-

tures for human consumption based on mushrooms 

and vegetables (purchased from supermarkets from 

Bucharest), especially those that contain broccoli, 

cauliflower, peas and green beans, corn or carrots. 

Still, these frozen mixtures should be used sparingly, 

given the presence of some preservatives and anti-

caking agents, potentially harmful (17). 

The three squirrel subjects were ethological ob-

served under different stimulative situations. The in-

dependent variable was the food, presented to Atlan-

toxerus getulus in many ways: sunflower seeds (Heli-

anthus anuus); various types of nuts and peanuts; 

apple slides; biscuits; commercial squirrel food: cereal 

mixes (barley, rye, sorghum, corn), sunflower seeds, 

pellet, banana chips, dried peas and carrot, peanuts 

etc.  Regarding the sequential analysis of feeding 

behavior, according to methodology used by Rusu 

(11), we were able to identify three behavioral pat-

terns: proximity to target (e.g. food sniffing, from a 

distance of at least 3 cm, sniffing the experimental 

enclosure), upon the target (e.g. gripping teeth, bi-

ting, removing the core of a seed), comfort (scra-

tching, body licking, face grooming).

Wass noticed that walking of the keeper to the 

cage in the middle of the night in order to provide food 

for animals, without the lights on in the squirrels area, 

creates discomfort enough to them, manifested by: 

restless movements, loosening and bothering the 

substrate, immobility state, clinging to the bars of the 

cage for long periods of time. 

Instead, if we previously turn on the light, lea-

ving it a period of 10-15 minutes a priori to the food 

introduction into the cage, the mammals react posi-

tively, becoming active but non-stressed. 

The squirrels will proceed from appetitive phase 

manifested on the recently introduced food at con-

sumption itself, subsequently borrowing for rest and 

sleep in the substrate, hay or paper tubes, as keeping 

the light on does not affect them at all. 

Renewal of the Barbary ground squirrels sub-

strate was weekly done, by total replacement of the 

wood chips and preserving the non-contaminated pa-

per tubes. When changing the dirty cage substrate, we 

noticed few small and medium-sized deposits of solid 

food (seeds and concentrates), but also some toilet 

areas in which the animals lay their urine, feces being 

disseminated all over the cage. 

Reproduction in captivity

Although we hoped a breeding in captivity for 

the adult Barbary ground squirrels existing to date, 

this fact did not actually happen, and we did not ob-

served prior mating behavior. 

Rev Rom Med Vet (2016) 26  1                                                                                                                                                                     7|         3



The reasons can be varied and at this time, we 

can make only assumptions about the causes that may 

underlie this situation. 

As there is no scientific or purely empirical docu-

mentation about this subject, at the institutional level, 

the Atlantoxerus getulus species was encountered 

only in five Europeans Zoos: Zoo Plzen (2002-2007),  

Czech Republic; Zoo Frankfurt (1965-1971);  Berlin 

(Tierpark Friedrichfelde) (1963- ?), Germany; Besan-

con (Zoo Citadelle) (2000-?), France; London Zoo 

(1867, 1869-?), United Kingdom (19).

From personal discussions with local people ta-

ken in Morocco, we understand that Atlantoxerus ge-

tulus is a very popular pet which reproduce in captivity 

very often the offsprings being viable and easily 

tamed. The factors affecting the breeding in captivity 

could be represented by biogeographical conditions 

and food. Otherwise, key factors for Barbary ground 

squirrel reproduction in nature are temperature and 

food availability (5). Our interlocutors from Rabat indi-

cated that Barbabry ground squirrels eat a lot of pea-

nuts and also argan seeds (proven to be harmful to 

sciurids health), commonly founded in their natural 

habitat. 

Other noticed behaviors 

in Barbary ground squirrel

Of the three existing Barbary ground squirreles 

(2 ♂ , 1 ♀ ), one female showed a developed 

exploratory behavior, reaching to grab food from the 

hand without much fear or restrains. The same female 

manages to escape sometimes, when the cage door – 

sliding gui-llotine type is forgotten open, but not far 

away and returning fast enough around the cage 

looking for the entry, to get back into its space that 

offers the comfort and safety of a known place; this 

type of behavior was noticed by several authors as 

Cociu (3), at the escaped animals in zoos or circuses.

During the cold season, when the natural light is 

much lower than in the summer, both in terms of 

duration and intensity (UV, IR), the Barbary ground 

squirrels exhibited a lenghty induced-sleep behavior, 

regardless of the environmental existing factors (the 

minimum ambiental temperature in study area was 20 

to 25° C). However, the animals do not externalized 

hibernation, feeding, drinking and eliminating the 

excretory products during the photophase. Moreover, 

the literature states that true hibernation has not been 

recorded in this mammal species (1, 7). 

A situation contrary to the foregoing is the Sibe-

rian chipmunk (Tamias sibiricus), which first author 

also holds it in captivity, species represented by an 

adult female. In spite of the fact, we maintained both 

squirrel species into the same ambiental space, re-

gardless the environmental temperature, the Tamias 

sibiricus female entered into the semihibernation 

throughout the cold season, nesting in hay or paper 

napkins. Thus spent the Siberian chipmunk for many 

days interrupted by short breaks of feeding, watering 

and eliminating feces and urine, events reminiscent of 

the wintering behavior of native species, the European 

ground squirrel (Spermophiluscitellus). 

Trying to change this wintering state through 

the use of artificial light added into the natural en-

vironment, which stimulated the completion of hours 

of summer light, by using two high power neon of 36 

W, each with full light spectrum (830 TLD neon fluores-

cent tube, quality of rendering the natural color – CRI 

80 from 100, color temperature of 3000 degrees Kel-

vin, infrared spectrum, combined with a 840 TLD neon 

fluorescent tube, quality of rendering the natural color 

– CRI 80 from 100, color temperature of 4000 degrees 

Kelvin, ultraviolet spectrum) led to an extension of the 

Barbary ground squirrel diurnal activity and also to 

maintenance of the previous situation described for 

Siberian chipmunk.

Pathology

As we mentioned before, four Atlantoxerus ge-

tulus (two males and two females) achieved in the 

summer of 2013 from Morocco, were raised and stu-

died, while pursuing the reproduction in captivity.

Unfortunately, at the end of March 2014, one of 

the male died.

Fig. 2. Ill specimen of Atlantoxerus getulus

Prior to the death of the Barbary ground squirrel 

male, the ill male (Fig. 2), approximatively one week, 

it was observed being less active and staying almost 
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all the time bodycurved into a coiled position, losing 

weight, in spite of the fact he continued to eat and 

drink normally, no sign of injures or fights being ob-

served neither any dominance or food/water compe-

tition from the other individuals. The most evident ex-

ternal pattern was the unusual S shape display on the 

area of the neck and thoracic vertebrae. An immediate 

curative and sustainable medication was started 

based on anti-inflamatory, antibiotic and multivita-

mins drugs administered by subcutaneous and intra-

muscular injections but without any significant health 

improvements. For more accurate investigations the 

sick individual was taken to a specialized veterinary 

laboratory to carry out X-ray examination. Besides, 

even after radiography (Fig. 3), the animal has not re-

ceived a very precise diagnosis, veterinarians' opini-

ons being divided, which led to the maintenance of 

chronic disease state.

Fig. 3. Radiography of a Barbary ground squirrel male

From initial diagnosis (bone demineralization, 

decalcification, scoliosis and possible tumor), the un-

favorable status of A. getulus male individual was a re-

latively rapid one, being ended with the animal death 

within a week since the first signs of illness.

Immediately after the squirrel death, it was ob-

served the relaxation of the spine without withers 

muscles being contracted. After deepening the cause 

of the death, the international vet literature being 

scarce about squirrels species, the national one being 

absent at all, we personally came to the conclusion 

that most likely this exitus was due to metabolic bone 

disease (MBD).  MBD can affect captive squirrels that 

are eating mostly seeds, nuts and corn, items of food 

with low calcium content or which accelerate the de-

pletion of calcium from the animal body. The reco-

mmended treatment for metabolic bone disease in 

Barbary ground squirrels would assume: removal of 

sunflower seeds and peanuts eating; administration in 

drinking water of AD E vitamin complex in order to fix 3

calcium (but the supplementation with vitamin D must 

be done with moderation since too much vitamin D 

actually can kill the squirrels); administration of a 

cuttlefish bone for crunching (for which has not been 

shown the slightest interest); administration of cal-

cium-rich foods along with taking fixing vitamins; 

using a UV type B neon fluorescent tube, of the kind 

used in reptiles (12, 22, 23).

An attempt at an ethogram of 

the Barbary ground squirrel kept in captivity

Following the ethological observations made so 

far and also studying and interpreting the significance 

of video recordings, we established a catalog of spe-

cific actions for Barbary ground squirrel kept in capti-

vity. Thus, the basic behavioral patterns in Atlantoxe-

rus getulus are represented by: locomotion/digging; 

feeding, watering, excretion; rest or sleep/alertness; 

grooming/hygiene; exploration.

In a time-span of 60 minutes of continuous ob-

servation, we constructed an ethogram for the three 

Barbary grounds squirrels (Fig. 4). 

As we can observe, in captivity prevails the 

resting behavior. To our knowledge, this is the first 

attempt at an ethogram recorded for Atlantoxerus 

getulus kept in captivity. Ethograms in squirrels were 

done before on Sciurus carolinensis and Callosciurus 

prevostii (24), but comparisons with these species be-

haviors are not discussed in the present work.

Fig. 4. Ethogram for Barbary ground squirrel
kept in captivity

CONCLUSIONS

1. In our experimental conditions, Barbary 

ground squirrel uses as basic food the mixture of seeds 

and combined feed (pellets) but accepts dry bread, 

fruits and different legumes also. It don't accept boiled 

egg, green branches from different trees species as 

willow, poplar, apple and mealworms (Tenebrio sp.) 
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larva or adults.

2. In the experimental period, Barbary ground 

squirrels don't manifest the behavior of reproduction.

3. In the winter, Barbary ground squirrels kept 

in the captivity manifest long periods of sleep but don't 

enter in hibernation.
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