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endemic to Ethiopia, waG 13i~u'li2d in two ohservutio!l llre~s at 

Bale Mountains National I'&lk i]l south eastern Ethiopia~ The 

burrow system 8Y.:cavated revBaled extensive underground tunnels, 

material consisting exclusively of grasses knitted into a hollow 

ball. One to several blind tlmnels ;iere found filled with 

foods to res and faec BE>. rJ~he underground tunnel SYR tems \'Jere 

marked by soil moundG, Garth plugs, foraging holes and haypiles 

resembled those of pocket gophers. 

Mole-rats spent an ave~Rge of about 70 minlltes a day on the 

surface, mainly foraL:inp; tut £1.1so observing ana. digging Q The 

time spent on the surface by mole-rats at high altitude was 

significantly greater thc1.n that spent by mole-rats .:;l.t low 

al ti tude. This difference appea.red to be related to the 

difference in vegetation cover. 

The populatiDn d(.nc;i ty of mole-rats 'lias estimated to be 

about 6000 mole-rats per kr/ at Sanetti and 570 mole-rats per 

2 
km at Badeae 0 l'his difference in population donai ty ;\'a8 

probably due to differences in [;oil and vegetation types, 

it 
CompGtion with dom;)stic live stock at lovler al ti tudes might 

have also contributed. 

Mole-rats restricted their activities to the parts of their 

burrow system at higher ground in the vIet season and became 

freq~ently active in t11e tunnels at lower ground in the dry 

season. 
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The major pr8datQ~ nrpc~rJd to be the Simioll fox (Canis 
.~ .. ----. 

Comparison '.';i th ot.'iel" rodent moles (Bathyergidae, Spalacidae 

Geomyidae) showed many conver~~ailt characteristics as a result of 

. t' 
the1r suberrane~n arlaptD.tion,s 0;> 
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INTRODUCTION 

Ta"!l~.JGtes is the only genus that forms a truly 

subterranean group of the family Rhizomyidae in Africa. There 

are two important species, one of ~lich is the root-rat Tachyorycte. 

§.splendens (Ruppell, 1835), type locality Gondar, Ethiopia. The 

other species is th() giant mole-rat T'e-.chyoryctes macrocephalus 

(Ruppell 18112), type locality "Shoa, Abyssinia, "but probably not 

the modern province of Shoa (Yalden et 801., 1976; Yalden, 1985). 

The two African species of Rhizomyidae are readily identified 

by size. :E. macrocephall!§. is much larger than 2:. splendens, but 

has a short tail (less than 65mm) which makes even very young 

specimens readily identifiable (Yalden et a1., 1976). The body 

weight of adult :E. splend~~ ranges from 160 to 280 g and 

its ~ondYloob<lsal).eQEih is 33 to 50 mmj whereas 2:. macrocephalus 

weighs 300 to 1000 g and has a condylobasal length which is 51 

to 70 mm long (Yalden, 1985). The giant m014e-rat is stocky 

short-limbed cylindrical bodied rodent with a relatively large 

head. The pelage is generally a pale brown color, with some 

slight variation to more ginger or more silver shades of brown, 

and paler ventrally. A conspicuous black patch occurs on the 

upper eyelid in lifo. Some iniiivic1uals have a faint crown and 

mid-dorsal stripe. Eyes are large; external pinnae are visible 

although not conspiciuous. The tail is whitish, short, thick 

at the base and tapers sharply (Yalden, 1975; 1985). 

The $xternal appearance of 1: • .13 .. Rlendens is basically 

rat-like, and is the least mocUfied for fossorial life of 
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the. East African mole-orate (Jarvis an1 Sale, 1971; Kingdom,1974). 

Afcwork Bckela (1983a; 198jb) "oted that the jaw muscles of 

':P. splendens arc large as an adaptation to subterranean existence. 

Yalden (1985) compared the jaw muscles of !. macrocephalus with 

that of !. splendeg!2. and suggested that !. macrocephalus is less 

specialized to subterranean life than !. §J:!J..s'1:t<i<m.§. Nevertheless, 

!. macrocephalus is specialized for the subterranean niche and 

shares with other rodent moles such as bathyergids, spalacids and 

geomyids morphological features like cylindrical body, a truncated 

skull with large incisors aw:::1 ro,strum~ wide; strong zygomatic arch, 

a broad occipital arch and a r·..,:';lati,r''-"ly '::JnIall brain case (Yalden, 

1985). Because Tachyoryctos is less "p8cialized, it is a dominant 

and a more effective colonizJr than the bathyurigid mole-rats 

(Kingden, 1974) • 

..1. sple.!ldel'!!3 is vlidely distributod in East Africa, including 

Ethiopia, Somaliland, Kenya, Uganda, the Eastern Congo (Ellerman, 

1956), Burundi and Tanzania (Kingdon, -1974). Because it is a 

lluisance in agriculture and gardens and because of its wide dist­

ribution, tho biology of this 'specics is fairly well known (Jarvis, 

1969, 1973a, 1973b; Rahill, 1969; Jarvis and Sale, 1971; Hickman, 1983). 

The giant mole-rat, howevor, is confined to the Ethiopian highlands 

in distribution and the only reliable record for this species is 

from Bale Mountians. 1:. macrocephalv1'. is the most poorly known 

of all rodent moles, the total pritJlary bibliography for the 

species containing only six references. 

According to Yaldan (1975) there are two valid subspecies, 

T.l!!.macrocephalus (Ruppell, 18112) and !.!!!..heill (,1eumann and 
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Rummler, 1928) type, locality of the latter, "Abakkara, about 

150 kill West of Lak~ Awaoa, in thE boundary region between 
,< 

Djamdja.m and Arussi .G,tla, IIbut west is in error for east .. 

Revised to Abakkara, South of Adaba, Ethiopia, ca 06050' N, 

39°15'E (Yaldcn at a1" 1976). 

Although very poorly knorm the giant mole--rat illustrates 

interesting ecological phenomena. It is the small mammals, 

rathert) than the plants, which are "dominants" of the afro-alpine 

communi tYl¥ and in many places more than 50% of the ground cover 

is bare soil thrown out by burrowing mammals • .!. macrocephalus 

is the most important of these, by .irtue of its size as well as 

its abundance (Yalden, 1975), On the Afro-alpine zone the 

instability of the soil is made morc pronounced by the burrowing 

of the giant mole-rat, I'IhoDO activitias·kcep most of the af'ro­

alpine vegetation in a perm8.nent pioneer pha"". AD a result 

the afro-alpine vegetation of the area, which otherwise is 

similar with afro-alpine vegetation of East Africa, has been 

significantly altered (Hedberg, 1975), Tho burrowing activity 

of this animal has also played an important role in chemical and 

physical processes of soil formation in the moorland zono as 

suggested by Weinert and Hazurek (1981+). The giant mole-rat has 

also an ecological importance as a source of food for the 

endangered species Cag,j.§. ~imensis in Bale 110un tains (Harris and 

Halcom 1977; Yalden, 1985). 

A study of tho little known giant mole-rat, which plays a 

peculiar ecological 1'010 in the afro-alpine community was 



necessary and with this in Illind this r0scarch waS conducted~ 

The main objectives of thin study were: 

To compile ecological data on this endemic mole-rat 

To understand th~ burrowing activity and burrow patterns 

To study tho feeding activity of tho mole-rat 

Field observations wore carried out on two observation sites. 

The first Vias a largo plateau c.o.lled Sa"-,,t.:t,i about 4000m above sea 

l:",ve~, __ ( asl) with afro-alpin" moorland zone and the second was !3"ctca~, 

and Gian t Health on well drained areas; the al ti tude was ~.:3g()m.,,--sJ_.! 

Field trips were made irregularly to thesG areas from August 1984 

to 1·lay 1986. On both study areas observations were made on the 

surface (above ground) activities of tho animals, the physical 

characteristics of the exposod part of the burrow systems were 

measured, and attompts wero made to trap the animals using nylon 

string slipknot and Victor gopher traps. Only one animal was 

caught with the goph'"r trap. Another molco-rat was obtained soon 

after it was killed by a simi0n fox. Stomach contents, -son ads 

and external parasites were preserved from the two specimens. In-

tornal parasites (Cestodos and Nematodes) wore found in the 

trapped molc-rato Two more or loss complete burrow systems were 

excavated at lower altitudes, and a portion of a burrow system was 

, . 
excavated at Sa~~£ti; 
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The proposed Dale l-lountainro National Park (BHNP) is 

si tuated in the Bale Hounta.ins which form the south-oastern 

linti t of tho eastern highlands of Ethiopia (Fig. 1). The 

major part of the mountain massif which is included in tho park 

is in tho form of a plateau with an altitude over 3,50Om ,asl:, 

The mountain slopes down to the north to 3,000m .asL, and to the 

south to 1500masl (Hillman, 1986a). 

The two observation sites for the mole-rat study i.e. 

Sanetti and Badeae lie within the boundary of the proposed 

BHNP. (Fig. 2). The park is in south eastern Ethiopia, with 

an area of 2200 km2 encompassed by tho coordinates N6029'-

SANETTI PLATEAU 

This is the widest central portion of the park including 

the main mountain massif at over 3,900m asl which originated 

from recent lava flows (Hillman, 1986a). 

The vegctaion of this arca is charac~eristically afro-

alpine moor-land. Plant species diversity is low, and 

according to Hedberg (1975) the most important vascular plants 

can be assigned to five main life forms. These are giant 

rosette plants represented by the Giant lobelia, Lobelia 

rhynchopctalumj tussock grassos such as Festuca !:U!.E..i. acaule-

scent rosette plants like Oroophyton falcatumj cushion plants 

represented by HclichrysUl!l. O'J?l'.and sclcrophyllous shrubs represented 

by AI'2.hemill.!;. app. The vogctCltion cover varies from 100 '" at the 
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lower end of the altitude rnllgc in w811 sheltered sites, to les8 

than 1<Y,6 at highor and axposed altitudes (Hillman, 1986a). 

BADEAE 

This study araa lies in the northern part of the park at 

3300 asl. According to '!Ieinort and 1'\azurak (1984) tho 

vegetation of this area is charactcl'ized by Hagcnia-Erica 

forest, Hagenia-Junil2EJ:'us forest, Hagenia-HYl?ericum forest 

on rocky and loamy sandy slopes, and secondary Ferula 

communis-Artemisia .§>:f2:a pasture land. The actual study site 

is grassland surrounded by Kn,,:i,.1?l1.9Ji,,, foliosa-Artemisia 

afra shrub and the giant health in well-drained areas. 'rhe 

grassland becomes inundated during the wet season. Huge 

numbers of cattle anel hor13es graze in this area every day 

throughout the dry and much of the rainy season. This has 

severely affected the vegetation and soil in tho grassland. 

Climate is highly variable over tho park area because of 

the high range of aHi tudes (from 1,500 to 4377m asl) and by 

the very bulk of the rooun'bin massif itself (Hillman, 1986a). 

The rainfall i.s chm'actcrized by an eight month rainy 

season (from March to Octobor) followed by a four month dry 

season (from November to Fr"bruary). This long rainy season 

is due to the fact that rain is received from both equatorial 

westerlies and Indian Ocean air streams at different times of 

the year (Daniel Gamachu, 1977; Hillman, 1986a). The annual 

rainfall received varies from 600mm to 1000m at 10l'ler altitude, 



of 



r-
! 

, 

! 

I 
i 
I-NliOC'Q' 

I 

I 
L 

--r--~---

"9"~ 'y 

') 
; 

-,- _._-

,;l,I(/:'UJ' 

{-, 



- 9 _. 

and from 1000mm to "jl,OOmm ai, higher altitudes (Daniel 

Gemochu, 1977) In general, rainfall increases with altitude 

up uni tl 3, 850m al ti tud0 and begins to dec] a,,\S0 above this al 

altitude (Hillman, 1986a). 

According to Hillman (19860J, limited .records of temp-

erature in th2 park arGa show daily maximum and minimum temp-

crature falling ':Ii th an increas8 in al ti tude. The lowest 

temperaturG he recorded, l'Ias minus 15°c at Horabowa (3,70( n 

asl) in ]<'ebruary 1981f, with plus 26°c. being recorded next day 

at midday. LOl'l0St t(,mperatures occur at night during the dry 

season when, tho ;sky is cloo.ro ~~h8 greatest 'Hater and temp-

erature stress occur in the dry Saason (Hillman, 1986a). 

The giant molc-rat 1. macrocephalus I'Ihich is onB of the 

several vertebrate specios x'estrictrod to high altitude moorland 

and grassland habitats (Yalclen, 1985), i~ endemic to Ethiopia. 

Two valid sUbspecies are known ,'1' .rJ.macrocephalus (Ruppell, 1842) """' .... _--_._-
from Shoa, Ethiopia and !.m.hecki (Neumann and RummIer, 1928) from 

Abakkara, Bale, Ethiopia (Yalden, "j975). The type locality of 

the nominate raCe is unknown. Although Ruppell described it as 

Shoa he did not collect. nnimals as far soot,h as the modern Shoa 

Province and a locality in Begomdir or Wollo seems likely (Yalden 

et a1., 1976). 

!.!!! . . hecki is relo.tively well known and has been collected 

limited area of Bale provice between 3,2000 to 4,150m asl 
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(Yalden, 1985). This anim"l is much more numerous in the 

moorland 'l,ono abovo ahout 3900m asl than at lower grEl.s81and 

areas. At high altitude the afro-alpine moorland vegetation 

and Lobelia rhynchopet"lum, replaces the giant he9.th Erica 

arborea, and extends to the top of the ridges, though the 

vegetation becomes more sparse with altitude (Yalden, 1975). 

The giant mole-rat, therefore, is characteristic of the 

afro-alpine moorland zone, although it is knmm to ext(md to 

heather moorlands (Hillllwn, 1986a) and grasslands (Yalden 

et al., 1976) at lower altitudes. 

The giant mole-rat occurs abundantly in open grasslands and 

moorlands, it does not occur in forested areas and in woodlands. 

In Sanetti the distribution of this mole-rat is associated with 

large symmetrical mima moun(ls~llPtQ 27m in diameter and 1.5m high. 
~------.- .. --~. "-------~- - --- "'>< •• --------.-.-------~---.--~---.-. ..,-.~.---- ,,- '- -- -,-- - --~---

The term "mima mound" \'las introduced by Dalquest and Sheffer 

(1942). It refers to the type locality of this terrain, Mirna 

Prairie 1 Thurston Cour. tl\ i lHashington, U.3. A. 'Jlhe mima mounds 

§Ire well formed and nV'lc'J"uUS in the northern half of Sanetti 

pla teau, where the V$g<t;, tion is domina ted by hlchemilla, par-

ticularly on the mounds. Hole-rats occur here at maximum 

density. The western half of the plateau is domina.ted by 

Helichrysum cushions, and very few mima mounds occur with 

a much lower density of mole-ratR. The presence of mima mounds 

in the giant mole-rat habita.t provides support for the 

Dalqu8st-Scheffer hypothesis that fossorial rodents produce 

Mirna type microrelief~ 
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In the grasolancl ho.bi tat molc--rntB. CJ.l)pearcd to be abundant 

in short grass grasslflnds qlld tl1UY tended to be less abundant in 

tall grass grasslands. In Gaysay, for instance, rnol(;~rat activity 

was restricted to just outside the foncD of the park where the 

grass was .. short dUG to grp,zinr.:: by livestock, whereas there was 

no fresh sign of mole-rats (though there were old holes and 

soil mounds) inside the fenee, where the grass was tall. The 

species might be adapted to open habitat, where predators 

could be easily detected, and reduction i1'- cover might improve 

survival~ 
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Burrow systemG of tho giant mole··rn.t \'-'ere '::;~{crtv[>_t(;(~. rtt 

Gaysay, Bacloae and Sanetti (: Exec.va tio~ ni ta.s werf) scJectoc1 

in areas where ~)arriGrs Blleh P..IJ rocks, p..ud shrubs v .. oulr:~ not 

prevent complete excavation~ It was not~ ho\,eyer~ ~ossible to 

find such an area in Badc'-.... 8 as cert:::dn J.-'~.'~.;:i ')!1 of each 

Boforu c:c:avqtion was commencod, the pattern of 8urfnco 

signs, earth plugs, ,soil mcnndR nnd hr\'l piles, \'J['S I',.q.rke(~" 

It was, however, difficult to folIo\'! latex-al tunnels right 

upto the sur~.-~e signs, since they were usua)l\r plugGe~ for a 

long distance from the surface back to the rn.~.in -:-,U!1l181. 

Excavation was usually started. from nctive h01e8, because it 

was often difficult to lcc(l.tc -cu::ncls startin::; fi .... OPl soil mounos 

or earth plugs, because the soil of the plug was pnCKO-cl to t~_l"'! 

firmness of the ",.ll.rroundiuG ground. Du:('ing the excD.1Jatioi1 

tunnels were fo13.(,I,·'0,l lm~iJ 1 -f:he:r (1.i.n,q·'1~p'-'-:,('r1 uh'Jre they r!Or~ 

\']811 ~11Ug08(1., -;;~::.;=--~ ~::'lOy beCaillG VH1.tor logged, 0." .... rarely n) "n 

the SU) -;C'.ce. The main tunnel ways W8re not norma.lly pJ ugged 

and could be followed throughout unless barriers obstructed 

digging. lH Gaysay and Badeae digging was ('.one Vii th picks since 

the gound VIas hal~d, whcH'ens o.t Snnetti it \'letS possible to 

dissect tunnels with bare hands. The excavp.ted tU~1f~.els were 

cleaned of excess soil~ Tho pattern of tunnels was then 
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recordod using a tape-meter and compass. 

Physical charact0ristics of exposod parts of burrow 

syst~ms including feeding holc dium8ter, foraging area 

diameter, inter-hole di.stance, dianlCter of hay pile and 

soil mounds (Fig.) were measured with a tape metar. 

Tho surface activities of mole-rats foraging, observing 

and digging were recorded on both study areas as categorized 

by Yalden (1975). The recording of daily mole-rat activities 

was made from as early as possible in the morning (around 800) 

up to the end of the day's activity whenever it was possible. 

During the first half of the study period the total time spent 

by a mole-rat for a certain activity was recorded in secondso 

Although this kind of timing Boabled the rcnorcling of the 

actual time spent by a single mole-rat for diffp~~·,t ~~~~-- .. 

it was impractical \'Ihen sDveral mole-rats were simultaneously 

active. Later during the study Jl8riod from Octobe':" 1985 

onwards, a standard record sheet was prepared. On this record 

sheet, activities of fivo or more animals were recorded even 

when they were simultaneously active. The activity of each 

mole-rat was recorded overy five minutes6 Th3s method of 

timing actually exaggerated the amount of time spent for 

various activites specially for observation, since mole-rats 

normally observe for only a fow seconds. 

The population density of mole-rats was estimc'.ted by counts 

of surface signs, particularly active foraging holes. These 

signs were chosen because they roprescnted the activity and 
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hence tho presence of molu-rats at the tima of counting. 

This method was basCJd on tho following assumptions. a) the 

count was made at about noon becausG it was assumed that all 

mole-rats were active by this time b) It was assumed that 

all the mole-rats had performed half of th8 day's activity 

c) It was assumed that once a foraging hole was opened, it 

remained so until late 1n the; afternoon. The last two as­

sumptions have some drawbacks, for molo-rats could start 

their activity late in the morning or rarely even in the 

afternoon. Although one animal could open a second and a 

third foraging hole before plugging the first one, sometimes 

the first hole \'laS blocked before the second was opened. '1'h8 

number of foraging halos openod by ono mole-rat in a day waS 

on the average 3.~· at Sanctti and 1 at Badeae. Therefore, at 

Sanetti the number of molo··rats in th(J sampling areas was the 

totoal numbar of active hole counted, divided by 1.7. At Badeao, 

however, this correction was not important as only on. h01.e 

was opened by a mole-rat; besidGs tho burrow system ef each 

mole rat could be easily determinod. 

Estimation of cover-abundanco of plants waS made in 

quadrats of 20 x 20 m using a 1-9 modified Braun-Blanquet 

(1932) seale (van del' lharcl, 1979). Quadrats were placed 

at mima mounds and intermound areas at Sanetti, and at 

the grassland and !5.nJJ?ho!.t§t-~t~i'§;!.Q area to see any dif­

forences in the abundance of taxa encountered in the quadrats. 
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'rRAPPING 

In July 198Lf, o.n attempt was made to h'ap th" animals using 

Nylon string. Tho trap was set up by making a loop around an 

active hole, with a slipknot. The loop was held in position by 

mud coated match sticks. Tho other Bnd of tho string was held 

by the observer abou.t 151P away from the hole. It was hoped 

that pulling of this end of the string while tho mole-rat 

appeared from tho hole would tighten the loop and trap the 

mole-rat. Tho attempt was not, however, successful at both 

study arcas. 

And during the period of 28/9/84-2/12/85, several attempts 

were made to trap the animals using a Victor gopher trap. But, 

again it was not possible to trap tho animals with this trap, 

although one animal was caught. 
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LI'rERA'l'Um] REVIEW 

Nany mammals live in ho108 in the ground, dug by themselves 

or other spooies, and emerge by night in search of food, but 

8ubterranean mammals Buch as mole-rats have advanced much further 

towards a completely subterr:woan existence (Ellerman, 1956). 

Halo-rats live in extensive underground burrow systems of their 

own making 'end spend most of their lives underground, they rarely 

come above ground (Jarvis and Sale, 1971) 

!!..urrow S,Y.stcm 

The burrow syst81ns of subtorranean mammals consist of a £.S!sna,:L 

0r: ___ ~_ogg;i._j;W:l;i.na,:L_superficial net \'101'1, of feeding tunnels connected 

to a frequently deeper (Miller, 1964) or shallower (Eloff, 1954, 

Nevo, 1961; Jarvis and Sale, 1971; Hickman, 1979) central system 

of chambers used for nesting, food storage, sanitation (Nevo, 1961) 

and retreat (Jarvis and Sale, 1971). The pattern, extent and 

depth of those components vary considerably, not only between 

rnois t~!_~ __ ~ .. ~.<l ___ t_e,?S..tl>:X:~ __ , ,1{_~g~t_~~~ '! __ ~ __ 5?5?_'!.t;E" land con tour, availability 
-- -~- - "'.- ,','----

(Jarvis and Sale, 1971). Hickman (1979) belieVes, howover, 

discrete variables of the burro\'l system such as number of nests 

per system, number of nest enttrances and the presence or absence 

of defaecation chambers, which may be less influonced by the 

environment, do not vary in different burrow systems. He also 

suggests that the order of magnitude of continnous variables 
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such as 1,urrow depth alld total length of tunnels, which are 

influenced by the environmont., docs not vary greatly. 

Hole-hill (l3oil mound) 

All fossorial rodcl1ts make opon burrows, and hence must 

transport and dispose of loose soil (Hildebrand. 1982). Hole-l'ats 

dig a side branch (lateral tunnels) or reopen ana existing branch 

when they are engaged ill extendine their burroVis (Jarvis and l3ale 

1971), Once the side branch is opened, the mole-rat pushes loads 

of excavated soil out of the tunnel entrance on to the surface. 

The mole-rat repeatedly pushes loads of loosened soil until the 

side branch is clear. Tho formation of soil mound begins as the 

first few loads of excavated soil are pushed out (Jarvis an,l l3ale, 

1971). The total number of loads of soil pushed before the 

mound is completed varies from '16 to 102, where as the total time 

required to complete the mound varies from 5 to 53 minutes for 

Gcomys Einetis (Hickman and Brown, 1973a). The size of a finished 

mole-hill varies from 15 to 40 cm in diameter and 7 to 15 cm high 

for !. !plendens (Jarvis and l3ale, 1971) and averages 15 cm ii 

diameter and 20 cm in height, for 9ryptom~ ,hottentot~, becoming 

less conical and more flattoned with age (Hickmann, 1979). Two 

types of soil mounds arc made by adult !. splendens. Ji'irst, 

large mounds composed of' soil oxcavated during burrow construction; 

second, small earth plugs used to plug up holes to the surface 

made wh,,,, mole-rats forage above eround. Young animals produce 

small mounds which co.n be easily confused ',lith earth plugs made 
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also known to produce earth plugs (Ynlden, 1975). 

Haypilc 

One characteristic f8.~turc of !. r~.Clcrocephalw~l1coloniesll is thG 

large hay piles, made up of discarded nesting materials, or perhaps 

discarded food store, mixod up with old faeces (Yaldon, 1975). 

Jarvis and Sale ('1971) have noted that periodically small quanti tie 

of nest material and faeces are thrown up as part of a mole-hill by 

T. splend~~, although frequently such materials are accumulatod 

underground. From tho quantity of the material ejected, they 

suggestod that the mole-rat is simply disposing of a subsidiary nest 

when it no lonRor serves its purposo. Genaily (1965) mentioned 

that one feature cOlilmon to the mounds of Qryptomy hottentotus \'las a 

collection of fragments of the bl\sal sheaths of grasses on which 

the animals had been foecting~ 

Forap;i,lI'l tunnels 

The foraging tunnels are longitudinal, occasionally branching 

tunnels with circular cross section and a diamet~r of 5 to 7 em 

for 1::. splendcns lU1d. ran at fairly constant depth of 19 to 22 em 

( J ' 1 S] 1971 ) 0' " f 1'. 1'11\ erQc!}pftNuljI arvl.S ane a.8, ,1 'co 1/ em -or'- (Yalden 

1975); 8 to 20 em for 9rypton!'y~ (Genelly , 1965; Hickman, 1979); 

and 20 em for Sl<.~ (Neva 1961). Jarvis and Sale, (1971) believe 

that the depth of these exploratory tunnels is regulated by the 

root or rhizome level of the plants on which tho mole-rats feed, 

the burrows usually run jv.st below the root lCN81 and thus ensure 

that thc food supply remains frcsh until it is needed. The depth 
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of the tunnel ways .. could vary depending on the position of the 

tnnnels in rcl~tion to the nest (Hickman, 1979), and the breeding 

S8"son and waterlevel (Nevo, 1961). Deeper tunnels in Q.&yptomys 

burrows were near the proximity of the nest and connected to the 

shallower tunnels by a series of gradually sloping "ramps" and 

steep "shafts" (Hickman, 1979). 'rhese deeper portions near the 

nest may serve in protection against potential predators (Jayvis 

and Sale, 1971). 

The total length of fOl'aging burrows ranged from 58 to 340m 

for Cryptomys (Hickman, 1979), 18 to 52m for 1:. splendens and 

is determined by tho availability of food, the feocling need of the 

animal and number of occupants (Jo.rvis o.nd Sale, 1971). Those 

tunnels are almost always plugged (Hickman and Brown, 1973a; 

Hickman, 1979) to keep predators out and burrow temperature 

constant (Jarvis and Sale, '1971) while new ones are constantly dug 

or reopened in search of food and/or neating materials (Jarvis 

and Sale 1971; Jarvis, 1973a; Yalden, 19751. 

Nest 

Hole-rat burrows contain either one functional nest per 

system, e.g. cryptomxs (Gcmclly 1965; Hickman, 1979), 1:. splendens 

(Jarvis And Sale, 1971) or accessory nest chambers may also be 

present as in Spal~ (Nevo, 1961). Nests are usually situated in 

raised areas (Eloff, '1954), beneath termite mounds (Hickman, 1979) 

in mima mounds (Jarvis and Sale, 1971; Gakahu and Cox, 1984) or in 

specially constructed breeding mounds (Nevo, 1961) and at a relatively 

shallower depth ('l'able 1a) to avoid flooding. The diameter of 

nests varies for different species (Table 1a). This difference 

appears to be related to the size of the animals, number of occu­

pants and the function of the nest. 
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Table 1a. Nest :l.imensions )f c' ifferent cnole-rats 

Species D0pth 
~Tcst 

j)irunot er 

T~chy,')ryct0s splendens 10-60 23 

CrYetomys hottentotus 17 20 

Spalax .£.. ehrenberpi 60-80 :0 

Heliophobius arAentesciner8US 30 8-10 

Hste:roceuhalus ,~l.?.b.ar 25 

Entrance 

single 

~UtttPl.e 

mUltiple 

mul<41ple 

.source 

(Jarvis and Sale,1971) 

(Hickm9-n, 1983) 

(Hickm.,m, 1979) 

(Nevo, 1961) 

(J avis & Sale, 1971) 

(Hill et al., 1957) 
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'rhe nest c!l':1.lnber is primarily 8. sleeping 1 resting 1 and 

bt'eeEiing "rea for C:y'Yjl~.'l!!'l.2 (inoff, 1951,,; 1958; Hickm'ln, '1979), 

Heterocey\laluS' and Hc.lioPEobius (Jarvis [md Selle, 1971). ~alC\.~ is 

known to construct nests in breeding and resting mounds during 

breeding and non-breeding seasons respectively (Neva, 1961), 

1:. splendens, on the other hand, has a large all purpose nest 

chamber in which feeding, sleeping and defaecation take place 

(Jarvis, 1973a) and no special nest is built by the pregnant 

famale (Jarvis and Sale, 1971). 

Food store chamber 

Fossorial rodents secure food from the ground such as tubers, 

rhizomes, roots and aerial shoots of plants, and store them in 

special underground chambers where they are safe from other 

anima,ls and the weather (Hildebrand, 1982), A special food store 

chamber is constructed by Spaloo!S (Nevo, 1961), Cryptomys 

Genelly, 1965), and He:]'.iophob~ (Walker, 1964). 1:, splendens 

stores food in its nest (Jarvis and Sale, 1971; Jarvis, 1973a), 

Food storing behaviour seems to have considerable importnnce in 

supplying food to thc mole-rat during the dry season (Genelly, 

1965) to the females during the gestation and lactation period 

(Nevo, 1961) and the decomposition of store contents may provide 

warmth (Jarvis and Sale, 1971). 

Bolt-hole 

T. splendens and Heliop_holei-us; (Jarvis and Sale, 1971) and 

Cryptoms (Hickman, 1979) have a special chamber, the bolt-hole, 

at the deepest part of the burrow system. It is a blind-ending 

tunnel which dives down steeply. It is associated with the nest 

• 
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in the burrows of 1. §J?~"Lend..yns (Jarvis and Sale, 19?1). When 

the mole-rat is alarmed, it retreats in to this tunnel and plug 

up the connection with the rest of the system. It is frequently 

difficult to locate the bolt-hole, as the escaping animal packs 

soil between it and the source of danger (Jarvis and Sale, 1971) • 
. ~,:~-. .;.?>' .. ~ ... ~,..- .. , •. 

These investigators noted that, in the field, two month old mole-

rats have been found hiding down the bolt-hole of their home 

burrow, and in young laboratory reared animals, this behavior 

develops as early as, ZZ'.days •. , Hickman (1977) suggested, however, 

that this deep tunnel ma.y primarily function to keep humidity 

high in the burrow system. 

?anitory chambers 

Several studies suggested faecal pellets were present only 

in certain parts of the burrow system of many molo-rats, feeding 

and resting chambers were devoid of faeces. This has been found 

for Cryptomys (Genelly, 1965; Hickman, 1979), for Spalax (Nevo, 1961)., 

Genelly (1965) found a single sanitary region in a burrow of 

Cryptomys which was a 3 ft branch of an active tunnel that had 

been plugged off from the surface and packed tightly with dried 

faeces throughout its length. Hickman (1979) has also found 

tunnels 30 to 40 cm long packed Vlith faecal material in burrows 

of this species. The sanitory chambers of Spalax were small 

rooms of approximately 7 COl in diametel'; when filled wi th 

droppings they were walled up and new ones were formed (Nevo, 

1961), The all purpose nest chamber of 1. splendens has a 

sanitory area (Jarvis and Sale, 1971). 
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Hickman (1979) found the.t on8 to five "mpty subspherical 

chambers occured in the burrow system of Crypto~. They were 

with one entr'>nce, devoid of contents, "nd un associated ,lith 

anastomosis or deep tunnels as were the nests. He suggested that 

these empty chambers might have been storage chambers, and the 

absenoe of food stored in these chambers could be due to the 

excavation being undertaken at the end of the dry season when 

the stores would be expended. or they might have functions 

as resting sites rather than food caches. 

ACTIVITY ABOVE GROUND 
---~-------

Hole-rats live in semi permanent burrow systems and rarely 

come above ground. It will therefore be appreciated that the 

study of mole-rat populations is hampered by the fact that direct 

observation is severely limited (Jarvis, 1973b). The problem of 

subsurface moitoring of fossorial mammals has been approached 

in a number of ways. The development of radioactive tagging 

techniques has made it possible to study the activity of 

subterran'e'an mammals (Jarvis, -1973a). Behavior of mole-rats can 

also be studied in captivity by keeping the manimals in glass-

sided cages filled with moist soil (Eloff, 1958; Genelly, 1965) 

In spite of ehe fact that mole-rats are truly subterranean 

rodents, many authors report that they are active above ground 

at night or even during the day. Mature individuals can be 

seen above ground during autumn' possibly searching for a mate 

(Nevo, 1961). The fresh green food found near the nest of 

Spalax (Neva, 1961) and the nesting material in Thomomys (Get­

tiner, 1975) must have been collected from the surface as the 
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plants are entirely without roots. Young mole-rats of the genus 

SpalQ..?S nrc freq\18ntly fou.nd on the [-nlrface possibly in earch 

of their futuro territory (Nevo, 1961) or whGn they are flooded 

or driven out by their parents (Jarvis and Sale, 1971), The 

rhizomyid mole-rats of Africa are known to forage briefly above 

ground. This has been found out for Tachyoryctes splendens 

(Jarvis and Sale, 1971; Jarvis, 1973a) and for !. macrocephalus 

(Yalden, 1975; 1985). When mole-rats are active above ground their 

activities can be classified into three catagories, observing, 

foraging and digging. 

Observing 

According to Yaldan (1975) this behaviour consisted of the 

animal appearing l'Iith its head and shoulders out of its hole, 

with its body vortic"l, ~pparently looking, but perhaps listening, 

for any danger. Jarvis (1973a) noted that !. splendens, after 

opening a forctging hole frequently spent 5 or more minutes 

sniffing the air with only its nose ezposed. The animal will 

disappear completcl.y in response to any loud noise. , Similar 

beh[wiour was also observed in pocket gophers (Hickman and 

Brown, 1973 a). Pocket gophers characteristic'llly freeze at their 

burrow en tr,mces before pushing dirt out. This behavior seems 

to be an import[mt adD.ptD.tion promoting survivr:\l during the 

vulnerable period of mound building. A pocket gopher could 

detect the motion of D. precb,tor while only partially exposing 

itself in the open tunnel. The pocket gopher will disappear 

into its burrow in an extremely rapic1 backward lunge, if alarmed 

(Hickman and Brown, 1973a). 
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fora&!1J'i 

Jarvis (1973a) noted that one method of collecting food 

and nest me.tedal by ! . .'?~~ was through surface foraging. 

The animals opened forag'ing holes to the surface and partly 

emerged to collect plants above ground. The mole-rats appeared 

from the hole with short jerky movements and uttering soft snorts. 

With their hind quarters inside the hole, the mole rats suddenly 

jerked forwards, siezed a piece of vegetation with their incisors 

and dart backwards in to the burro'if. The mole-rats never 

completely leave the burrow (Jarvis, 1973a 1. Gettinger (1975) 

feels that 1.'1l0rQ9~Ls taj..Jl.9.t512.§. might collect nesting materials 

from the surface. Yalden (1975) noted that Tachyory~-, 

~£.Eocephalus forages above ground in much the same way as T. , 

splendens. During foraging, food is gathered in quick snatches, 

with the hind quarter rcmaining inside the foraging hole, only 

on one occasion, did one animal stretch almost completely out of 

its hole. The- animals retreat backwards into their burrows when 

alarmed, or when a full load of food has becn gathered (Yaldcn, 1985). 

pigging 

This surface activity consists of the giant mole-rats 

shovelling earth out of the foraging holes, and finally blacking 

them from inside (Yalden, 1975}. Jarvis and Sqle (1971) noted 

that, the activity that can be obsorved on the surface while 

1:. splendens is digging, is the growth of the mole-hill, as the 

expelled soil is heaving and new partly broken plugs appear 

near the center of the mole-hill. Similar activity i.e uplifting 

of soil and/ or the plugging of openings by Spalax were recorded 

by Neva et ai. (1982). 
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[~£~~il!E 

The giant mole-rat if. ,llY:.1...2_r_9scp]].alus depends largely on 

aerial parts of plants for its food (Yaldcn, 1975) in marked 

contrast with the root-l'at !~. ,:3~,E,ndens, which depends almost 

exclusively on roots and tubers (Jarvis and Sale, 1971). Yalden 

(1975) noted that 2:. ~§l.cro_sephal1.l'§' gathered indiscriminately 

whatever vegetation grow t>round their feeding holes; this was 

mostly grass and other herbs such as Erigeron §.e • .and Alchemilla. 

Stomach content analysis made by Yalden (1975) revealed that the 

following plants made up tho major food items, FeS1UCfl." §!byssinica 

Pea shimperiana, Agrosti~ ~.P'. Iuzula .?-byssinica, Veronica of. 

ellenbeckii, Helichrys.!'_l!] .£.i trispi..B.~' Erigeron .'ill and Polygonom 

sp. ,Surprisingly &nough, "hlo specimens which Came from the same 

area as the reference mat0rial, contained every plant for which 

reference material was available, except the rather unpalatable­

looking Helichrysum ll (Yalden, 1975)., Other mole-rats also seem 

to eat what is available. Gonelly (1965) noted that Cryptomys 

hottentotus seemed to prefer the bulb like base of black seed 

grass. He believes, hoV/over, that availability may have been 

a more important reason for the prominence of this item in the 

mole-rats diet, since other bulbous plants, although occuring 

to some extent, are very rar0. 

Population Density 

/.Iole-rats spend most or all thoir lives underground 

(Hildebrand, 1982), and their presence is indicated by fresh 

mole-hills. The study of mole-rat popUlations is thorefore, 
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hampered by the fact that direct obsorvation is severely limited. 

Assessm-3nt of population density is therefore largely i-'-1(~i£e-,,_t,_ 

(Jarvis, 1973b). 'fhe "Elark release" or "Lincoln index" method 

cannot be used because mol~-rats arc difficult to live trap 

repeatedly and also because their discrete burrow systems and 

soli tary nature severely lil;1i t the ;"ixing of marked iridi vi duals 

wi th the rest of the population, and thus the socond sample 

taken from such a population would give a false picture of true 

population (Jarvis, 1973b). Number of mole-hills has been used 
-----~-------- ' - - .-

by many inves tiga tors (Hill 0t a1. 1957 Genelly, 1965; Reid at al" 

1966) to express the densi ty of populations of rodent moles. 

Estimation of population dGllSi ty from counts of mole-hills was 

unsatisfactory becau,s8 soil moisture, the availability of food 

and tho sex of tho animal all influence the number of mole-hills 

produced pOl' unit tiQe (Jarvis and Salo, 1971; Jarvis, 1973b). 

variable mole-rat population densities. Thus the number of 

individuals per unit area varies with in and between species and 

popula tions in differon~ __ habitats (Nevo, 1979) According to 

Genelly (1965) animals of lovi mobility such as mole-rats have 

spotty distributions. Ried 8t al. (1966) have found a positive 

relationship between the number of ))ock8t gophers and amount 

of sign (mole ,hills and earth plugs) and concluded that, by 

recognizing behavioral charactoristics and seasonal differences 

in "mount of sign produced by the animals, fresh sign may be 

employed to approximate popUlation densities. 

Yalden (1975) estimated tho popUlation density of the giant 

malo-rat of Urgana Valley, in BHNP, by counting the number of 
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animals he observed cmd found t1w dcmsi ty to be 63/ha. He also 

calculated th8 biomass C1.hc1 it waS 33.6 kg/ha or 3360 kg/km
2

• 

One important advantage providod to fossorial mammals by the 

subterranean niche is protection from potential predators 

(Hildebrand, 1982). 'l'ac.h.y.2llctec: differs from many rodents of 

comparable size in living in a closed burrow system where 

predation pressures are low (Jarvis, 1973]:». This is borne out 

by the 101'1 litter sizo cmd numbor (Jarvis, 1969) and by the low 

annual recrui tm,mt shown by TaclD':oryct_~ populations. Except 

for a possiblo vulnerable period when young animals leave or 

are driven out from the mother's hom a burrow, to establish an 

independent burrow system, equal protection is offered by the 

fossorial habits to all age groups (Jarvis, 1973b). Young 

animals were found wandering on tho surface on very rare 

occasions, ~nd these occasions were froqu~ntly aasociated with 

heavy rainfall; this suggGsts that the mole-rats were flooded 

out of their burrows and ware not voluntarily wandering in 

search of a place to establish their burrow system (Jarvis, 

1973b). Genelly (1965) also found that Cryptomys were forced 

to surface by burrows flooded during tho rainy season. 

Predators known to have taken T. §plen~ include the 

domestic dog and cat, jackal, puff adder, mole-snake, augur 

buzzard, crowned bawk-eagle.ancl Nnckinder's owl. Other possible 

predators include the genot, civot cat, servsl cat, caracal, 

ratel, zorilla, the larger mongooses and birds of prey (Jarvis, 1973) 
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Honey badgers, foxos, jackals ond possibly hyaenas, dig the 

molo-rats, Cryptomy'?' out of their burrows on occasion 

(Genclly, 1965). 

The Simit"Jn fox G?ni_e. sim~llsi~ is a major predator of 

.!. macrocephalus (YaldCll, 1975, Horris and Halcolm, 1977;) 

because a limited sample of Simien fox droppings, collected by 

these investigators, yiolded the remains of 25 individuals of 

1· macrocephalus, representing about 47% by wcight of the fox's 

diet. Yalden (1973) found !. macroc"lCl:!.alus from pcllGts of the 

long eared owl ASio abEsino:icu".. Other possible> predators 

included various birds of prey such as augur buzzard Buteo 

rufofuscus, lammergeier ~;y]lae!!;!.13. b"L~atus, cap" cagle owl BUb£ 

capensis and various oagle:s were recordod in the giant mole-rat 

habitat and, at lower altitude, sel1'val ~lli §.9J:va,J, (Yalden 

1975, 1985) Hillman, 1986a; 1986b). 
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RESUL'rs 

The basic structur~ of tho burrow system and patterns of 

surface activities (diocribed below), ~rc two of the most important 

ecological aspects of Wle giant mole-rat that have been observed. 

Other ecological aspects that have boen studied included population 

density, 'predat'ion,. breeding, social structure and seasonal 

migrai<ion of the animal. 

TRAPPINn 
~--,~~.~-. 

Attempts to trap the mole-rats, using nylon string slipknot 

victor gopher trap, were not successful although one animal was 

caught 'with gopher trap. The main reasons for the failure of 

trapping appeared to be the following: First, the behavior of 

the mole-rats; any human activity, especially walking around an 

active hole by the observe to set up traps, was noticed by the 

mole·-.rats, and the mole-rats reacted in the sallle way as they would 

react to danger, whenever a trap is setup,either the animals never 

came back or, more commonly th"i' plugj.'.the tunnels in which the trap 

was setup. Secondly, the gopher trap \'/as designed to trap pocket 

gophers which arB much smaller than the giant mole-rat. This was 

confirmed by the fact that traps were triggered several times 

and la tor found wi th fur on the spikos. 

One complete burrow system (Fig. 9) of !. macrocephalus 

was excavated at Gaysay and in addition burro'lls were partially 

excavated at Badeae and Sanetti (B'ig. 10 and Fig. 11). The 

basic burrow pattern consisted of a longi tUdinal net \'lOrk of 

feeding tunnels, with short lateral tunnels filied with food 

and faeces t radiating from a central nest. 



SOIL MOUND Two types of soil mounds are produced by the 

giant mole-rat. First, large mounds of soil which are conical in 

shape with a crater-like depression, in th0 centre of which 

is the plugged halo through which the soil is ejected. 

These type of soil mounds were between 24 and 103 em in 

diameter at badeae and between 24 and. 62 em in Sanetti. In 

general few soil mounds of this type were produced in either of 

the study areas, although relatively high number of soil mounds 

observed in Badeae than in Sanetti. Most of these mounds were 

produced during I;ho dry .season. 

Tho second type of Boil mounds are earth plugs over old 

feeding holes (Fig. 4), and. are marc numerous at higher altitudes. 

These earth plugs are either surrounded by a zone of grazed vegetation 

or had channels or grooveG dug by the animals on the surface between 

a hole entrance and a clump of vegetation (Fig. 5), The number of 

holes ,open6d and plugged per animal. per day is on average 3.4 at 

Sanetti and 1 at Badeae. 

o HAY PILE Large amounts of dried and/or fresh plant materials 

mixed up with faeces are periodically discarded through old feeding 

holes to form hay piles. These piles have a similar shape as the 

soil mounds a.s they are ejected in the same way (Fig. 6). 

The bases of these haypiles ranged between 59 and 124 em in 

diameter. The considerable variation in size is due to the periodic 

addition of small qu"ntities of hay on already formed haypiles 

by the mole-rats. 

The composition of the hay pile refelected the composition of 

vegetation surrounding tho burro'll systom. In Banetti, for instance, 

the hay piles in :Ucjl.Dlllil.l;:! dominated areas I'IQre made up of almost 

exclusively Alchcmilla, while in Badaae grasses wera the dominant 



Fig.4. The Giant mole-rat makes earth plugs which 
are old foraging holes filled with fresh soil 

~urfBce c~~Lnelc are made to collect r]~~t 
t 1,at gro\'.r SO!De distance al'jay fran: forCl.j ;.~ 
tales 



Fig. 6. 

10 • '7 ~llg. • 

Eay piles with holes at the centre throut~il 
which the hay is discarded. 

l'ortion of 8. he,\' lli1e: The com)osition of 
h3;)' pile refl ec ts tr:e comDosi t i OJ) of ve7et·c t", ~", 
surroundiYJg' burro\': c:Jste~:. " 



components of the hay pil~, although Alchumilla and 

othor herbs were also present (Figo 7)q 

FOIl/;GING 'r!;JNNELS. 'fhc mai.n part of the burrow systGm was composed 

of two scts of undergr6un~ tunnels (Fig. 9), One set of tunnels 

ran at a sllallower .. doptll, fl'om Abollt 8 ,to 26 em. b~low tho surface, 

whereas the othor ~et of ' tunnels ran ut a greater depth from 26 

to 52 cm. Both S8,tS 'of tum18ls wore in terconnec ted by gradually 

sloping" ralllPs". The doopar tunnels which constituted only 17.4% 

of the total tunnullongth, wore adjacent to, but not connocted 

to the nest which was part of the shallow tu~hol system. In 

genera) all the tunnels were circular in cross-section with a 

fairly constant diameter of approximately 14 cm. Branches from 

the shallower tunnelG lod to old or active feeding holes on the 

surface, although the actuul routes of these blind tunnels WBre 

difficult to locate as the entrance and part of the tunnels had 

been refilled with soil. The total length of the tunnels ways in 

the completely excavated burrow was greater than 90 m. Th8se 

tunnels cover8d an area of greaten' than 360 m2 of which less 

than 10% was co~crecl by recent soil mounds and" cC!-r:th plugs. 

NEST One functional nest was found pOl' burrow system of f. ~~­

cephalu'!.. Details of the nest structure aUG shown in Table 1~, 

The nests WBrB lined by a hollow ball of nesting materi~ls which 

was almost exclusively grass. However, only nests from low altitude 

were examined, where grasses were generally the dominant species 

and it is probable that at hi&hcr altitude other material, may 

be used. The nests wr:re devoid of any faeoal material. The nests 

were normally heavily infosted with mites Rnd fle8s. 

FOOD STOllE Short side branch"", probably plugged feeding tunnels, 

were used as storaga chambers, and tho depths Rnd sizes of the 

various storage chambers is shown in Table 2. In g8ner~1, all 

of the storage cha,mbers Viera filled wi th grasses and/or herbs 

and faeceo. 
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Tabla 1b. Structure of nests of ~. macroceuhalus in burrow system I ~ II 

(measurements wor0 in em) 

Burro'" Nei;t· Dc,oth 
Loc,:tli ty from Diameter 'ividth Height 

system chambar surface 

Gaysay I 1/1 20.0 27.0 25.0 19.0 

I 1/2 21.~ .. 0 30.0 22.0 18.0 

Bad0:?.8 II II/'1 14.0 29.0 36.0 19.5 

II II/2 18.0 20.0 37.0 NR 

Me£l.n 19.0 26~5 30.0 18.8 

?ang-8 14.0-21+.0 20.0-30.0 22; 0-37.0 18.0-19.0 

NR Not recorded 
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T9.ble 2. Me.J.sure"ments of storCLge c~::.m~ers in 

Loc2~li ty 

GaYS2Y 

B3.deae 

S-'lnetti 

Sanetti 

Sanctti 

, S~~netti 

LOW ALTITUDE 

HIGH ALTITUDE 

OV:i:RALL 

Burrolu 

s;y:stem 

I 

II 

III 

III 

III 

III 

He3.n 

RRANGE 

Ma.?..n 

Range 

Mean 

Range 

Depth 

Storage from 

liCh'-'mbcr';1 Surface 

1/1 35.0 

II/I 22.0 

III/I 18.0 

III/2 55.0. 

IIIh 32.0 

III/:, Lf2.0 

28.5 

22.0-35.0 

36.8 

18.0-55.0 

34.0 

18.0-55.0 

Dia:neter Length 

1 Lf. 0 22.0 

12.0 19.0 

13.5 27.0 

17.0 37.0 

1 +. 0 22.0 

I tf.O 50.0 

13.0 20.5 

12.0-14.0 19.0-22.0 

14.6 34.0 

13.5-17.0 22.0-50.0 

14.0 29.5 

12.0-17.0 19.0-50.0 
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The numbor of storage ch.<~xnbers VIas very high in Sanetti. In 

this area four storuGe cllumbers wera found in 6m of n parti~lly 

excavated burrow system. At'.J.owcr .altitqde (Gaysay) only one 

such chamber was found in the whole burrow system of more than 

90 mo In addition, nt Bndeae fresh grasses and herbs were 

found accumulated in one of the main tunnel ways only 121 em 

from an active hole. 

EXPOSED ·PAR'rS OF BURROW SYSTEN. Measurements made on the 

exposed parts of the burrow systom are show in Table 3. Foraging 

hole diameter remained constant particularly in the burrow system 

of one mole-rat, where the rant~e was bet'lleen 7 and 12 cm. The 

average diameter of foraging aroa \'IIlS slightly greater at high 

altitudes. This difference might be that at this altitude the 

foraging areas did not normally have regular circular shape due 

to the sparse vegetation, and hence only few foraging areas wore 

measured. Whereau in tho lower altitudes the circular grazed 

zones around a foraging hole were clearly defined (Fig. 8). 

The distanco bet'lloen holes of similar age, inter-hole 

distance, was measured. It was intended to measure the distance 

betwoen holes producud consecutivoly because there were definate 

differances in distanco between 3uch holes at high and low 

altitude areas, Othorwise the areas IIppeared honeycombed with 

holes, both· old :,nd active, particulnrly nt SanettL The inter­

hole distanco''IIore highly variable and runged between 13 and 

340 em at Sanetti, 12 and 1/t0 em at Badeae and between 9 and 

100 em at GnysE\Y. Using tl18 Z test, inter-hole distance "t higher 

altitude 'IIns significnntly greater than inter-hole distanoe at 

lower altitudes., 



Fig. 8. 

A 

B 

A'ctive hole Open fora.ging hole: (A)-sur­
rounded by a. zone of gra.zed vegeta.tion 
(nea.r Ba.dea.e), (B) opened on a.n a.lmost 
ba.re ground {So.nett:). 
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Table 3. Physical ch~ract8~istics of surlac8 parts of burr~w system (measurements in 

cm except altitude) 

Locality' Altitude Hole-diameter 

Go.ys-::..y 3000m 

:S.J..de2.e '330Jrn 

S=etti . 4050m 

(NR= not recorded 

10.5.:!:1.1(n=24) 

8.9.:!:1.0(n=21) 

9.6±1.2(n=24) 

j:"'oraging area 

diameter 

29.0.:!:'5.7(n=8) 

25.0+5.3(,,=20) 

30.6.:!:8.7(n=15) 

Inter-Hole 

dist3.Ilce 

48.0.:!:29.5(n=22) 

42.4;,l;.22.6(n=36) 

85.3.:!:82. 7(n=3; 

Haypile 

diJ.P.'!8ter 

fiR 

87. 0±9.9(n=2) 

94.9.:!:63.5(n=25) 

Soil mound 

di<2IDet8r 

NIl 

71.5+20.5(n=15) 

39.5;,l;.15. 4(n=14) 



Giant mole-r:1ts (1) !l}!}.c~:9_~.~Qb-~'lJ~~) c[u~e out of fora.ging 

holes nnd spent brief periods of activity on the surface of the 

ground almost everyday "t both obs'erv"tion are"s. 'l'he activities 

performed on the surface wer~ classifiod into three catagories 

(a) observing (b) foragin,(c) digging. 

OBSERVING The activity consisted of the giant mole-rat appearing 

out of its hole and freezing for a fe'll seconds, looking and listening 

for any danger in the surrounding area. Whenever a mole-rat comes 

out to tho surface through a foraging hole, it first observes the 

surrounding area before it starts other activities. When mole-rats 

appear for the first time, they make a relatively long period of 

observation (30 seconds or more). 

The duration [md frequency of observation is higher when 

the mole-rat is disturbed by humans or other animals "nd when 

it suspects danger, for example, when it is aware of the 

observer. 

Hole-rats have acute 8',ght and BenBe of hearing. 'Nhen they 

are on the Burface they will readily respond to a flying Augur 

buzzard, and even slight movement of an object such as hrtmans or 

cattle. Hole-rats are extremely sensitive to sound, all will 

retreat into their burrows in response to human conversation 

from more than a hundred meters away, even when the source of 

the sound is not visible to them. 

FORAGING The activity classified as foraging represents the 

gathering of plant shoots (grasses and herbs) from around a 

/ 
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feeding hole by the mole-rat o In BonerRl, th2 animals come out 

of the halo, saize the vegetntion with their incisors and pull 

of a piece of vegctationo The Jnole-rats make from ono to several 

snatches and when the mouth is full they retreat into their 

burrows. On rare occassions mole-rats masticate while on the 

surface. 

Mole-rats normally forage while their hind quarters are still 

inside the foraging hole when the hole is surroundad by a·good mat 

of food plants. At higher altitudes, however, they usually come 

out of their burrows or evon moved a distance of about a meter 

or more from the foraging 11010 to guther the scattered vegetation. 

In Sanetti many feeding holes aro usually opened on to bare soil, 

and the aninw.13 have to make s.urface channels to a near by cluster 

of vegetation. These channels enabled the mole-rats to find the 

feeding holes whilo retreating backwards. 

An actively foraging mole-rat will repeatedly come out of its 

holes and gather tho vegetation and dart back into the hole. 

While vigorously foraging, the time spent under ground between 

each appearancB is u.sually only a few seconds (typically 3 to 8 

sees) • This vigorous foraging lasts f·rom 1.5 to 16 min (Average 

4.5 min) and is thon followed by the disappearance of tho mole-rat, 

for from a fow to several minutes. The animal then may resume 

its foraging activity, until apparently the vegetation around 

tho feeding hole is cloared or becomes difficult to pull off, 

or when tha animal is disturbed. 
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In the lower nlt~tude grassland areas mole-rat preferably 

gath8red graGGeG~ OVCll thougll they nlso collected other harbs. 

In Banetti, however, mole-rats gathdred indiscriminately any 

vegetation found close to thDir feeding'hole. 

DIGGING The activity termed digging represented mainly the 

process of plugging old foraging holes. During this activity 

mole-rats did not usually come to tho surface; rather the activity 

becI'Hoe evident when the observer saw the soil that was being 

pushed from inside to block tho hole. Occasionally mole-rats might 

push excess soil out of the holes before they actually pluggod the 

holes. In most cases, this activity went unnoticed by the 

observer as only small amounts of soil were pushed out. 

The actual time mole-rats spent in blocking old feeding 

holes was greater thnn thnt recorded on Table 4. This was 

because, whenever the vegetation around n foraging hole was 

cleared or when the molo.rats were disturbed, they accumulated 

loose soil until the tunnel just behind the entrance was filled, 

then pushed the soil out through the hole. It was only this final 

process that could be timed. 

In both observation sites mole-rats were observed while 

extending the process of plugging of old foraging holes. The 

animals repeatedly brought out loose soil through the holes, 

and each time they pushed the soil a few centimeters away from 

the holes in every direction, with the sidea of their heada. 

As a result crnter-like soil mounds were formed. The hole~ 

were then finally plugged. 
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T&ble L~ .. Time (in minutes) spent by ~ .. mn.cr'ocephalus on diffarent actiyities. and t~l-3ir 

percentage of the total observ~tion period in parenthesis. 

Loce.l:' ty 

So.n'3tti 

Sanett::. 

B3.des-c 

Bo.d·;)ae 

Bade3.8 

B,s.dea2 

Sanetti 

Badea.'c 

·Badeae 

Sanetti 

S"netti 

Sanetti 

Sanetti 

S.metti 

Date 

20/6/84 

20/6/84 

22/6/84 

20/8/~4 

20/8/84 
20/8/84 

·29/9/84 

1/10/34 

1/10/84 

29/10/84 

29/10/84-

29,£10/84 

29/10/84 
29/10/84 

Mole-rat For~ging ObEerving Digging 

A 

B 

A' 

A' 

F' 
F' , 

A 

E' 

F' 

A 

B 

C 

D 

E 

80.5(15.9) 
85.0(16.8) 

31.3(19.;;) 
16.0(41) 

1L;·.0(3.6) 

1;-7 • 0 ( 12 • 0 ) 

61.0(16.9) 

24.0(5.0 

11.0(2.3 

66.0<-13.0) 

55.0(16.6) 
65.0(19.6) 

75.0(22.6) 
40.0(12.0) 

17.7(3.5) 

:.7(0.73) 

2.7(1.7) 

0.5(0.1 ) 
1.L,(0.4) 

3.~(0.8) 

1.0(0.3) 

3.0(0.6) 

1.5(0.3) 

30.0(9.0) 

o 
o 

20.0(6.0) 

20.0 (6.0) 
I -

j , 

o 
o 
o 
o 
o 
o 
o 
o 

12.0(2.5 ) 

5.0(1.3) 

o 
o 
o 
o 

'I'otal 
Tot"l ~ctivity observation 

98.2(19.4) 

98.7(17.5) 

34.0(21.2) 

16.5(4.2) 

15.4(3.9) 
50.1(12.8) 

62.0(17.2) 

27.0(5.6) 

24.5(5.1) 

95.0(28.6) 

55.0(16.6) 

65.0(19.6) 

95.0(28.6) 

60.0(18.0) 

period 

505.0 

505.0 
160.0 

390.0 

390.0 

390.0 

360.0 
Lf80.0 

480.0 

332.0 

332.0 

332.0 

332.0 

332.0 
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C Table Lf continued 

Loc:.li ty 

SCcn'2tti 

Sanetti 

Badc.:l8 

Bo.de~e 

Bao.o::ae 

BG.dea2 

Badcae 

Sanetti 

Sc:.netti 

Sanetti 

Badeae 

BA'lEAE 

SA-NETTI 

OVERALL 

Date Mole-rat Forasing Observing Digging 
Total 

Total activity Observation 
period 

28/12/84 D 75.0(20.2) 20.0(5.4) 10.0(2.7) 105.0(28.3) 

28/12/84 ~ 25.0(6.7) 10,0(2.7) 10.0(2.7) 45.0(12.0) 

31/12/84 A' 20.0(Lf • .;» 10.0(2.2) 0 30.0(6.5) 

31/12/84 B' 85.0(18.2) 15,0(3.2) 0 100.0(2105) 

26/3/85 A' 55.0(10.5) 20.0(3.8) 0 75.0(14.4) 

26/3/85 B' 75.0(14.4 ) 20.0(3.8) 5.0(1.0) 100.0(19.2) 

26/3/85 C' 20.0(3.8) 10.0(1.9) c· 30.0(5.8) 

21/12/85 A 80.0(16.7) 10.0(2.1) 10.0(2.1) 10C.0(20.8) 

21/12/85 B 105.0(21.8) 20.0(4.2) 5.0(1.0) 130.0(27.0) 

21/12/85 C 60.0(12.;) 10.0(201) 75.0(15.6) 145.0(30.2) 

24/12/85 A' 75.0(12.5). _10 .. 0(1~) _5~Q.(0....ll) ___ ..9Q..Qi15.0) 

ME*N 39.4(8.1) 8.1(1.7) 1.3(0.4) 49.3(,0.1)* 

370.0 

370.0) 

465.0 

465.0 

520.0 

520.0 

520.0 

480.0 

480.0 

~·80. 0 

600.0 

488.3 

RANGE 11.0-85.0 0.5-20.0 5.0-12.0 15.4-100.0 160.0-600.0 

MEAN 66.7(16.6) 12.5(3.1) 8.9(2.2) 88.0(21.9)" L,coo.8 

RANGE 40.0-105.0 0-30.0 0-75.0 45.0-145 332.0-505.0 

MEAN 53.6(12.7) 10.4(2.4) 5.4(1.3) 69.4(16.4) 423.6 

RANGE 11.0-105.0 0.5-30.0 0 ... 75.0 15.4-145.0 160.0-600.0 

* ;~ t-test shovvs that there is a signific3.l1t difference in the tot.-:1.1 time spent aboveground 

by mole-rats at Sanetti and Badeae. 

------



In BadeR8 a mole~rat was found digging on a big soil mound. 

The animal was completely out of the hole ~nd was shovelling 

tha soil with its muzzle in every direction. It did not bring 

out loose soil from the burrow but pushed the soil away from 

the .hole, that was already there~ A similar observation was 

made at Sanetti, but here the mole-rat was shovelling hay in 

an old hay pile. These activities showed that formation of big 

haypiles and soil mounds we!:e probably long pr0c8:cses taking 

months or even yearso 

TOTAL ACTIVITY. The total time spent by mole-rats for different 

activities is shown in Table 4. The total period of surface 

activities represented from 3.9 to 21.5% (average 10.1%) at 

Badeae and from 12 to 30.2?b (average 22.5%) at Sanetti, of the 

total observation period. The total activity period varied 

considerqbly between differcmt mole-rats on both study areas 

(Table 4). The total period of surface activity Rt Sanetti was 

significantly greater than the total period of activity at 

Badeae. 

On average foraging activity contributed about 77%, 

observing about 15l~ and digging about 8% of the total period of 

activity. The distribution of these activit~es are shown in 

Fig 12 for individual mole-rats und Fig. 13 for groups of 

mole-rats in both observation sites. Surprisingly enough, 

there was no significant difference between \'Jet and dry 

season surface activitioso 

In general, activity usually began in the morning at about 

8:00 and ended around 18:00 in tha 8vening on both observation 
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si tes, although 1nC\i vidual mole--rats could start .'lctivi ty 

late in the morning 01' even at midday. Normally, malo-rats 

that started activity late ended their activities late in 

afternoon. The beginning and onding of activities were 

clearly noticed by the opening and blocking of foraging holes 

in the morning and ftl<tha dusk respec ti vely. 

The relationship between air temperature and mole-rat 

Bctivi ties is shown in ,"igures 12 and 13. Air temperature and 

mole-rat activities do not SGcm to have direct correlation, 

although the mole-rats restrict their surface activities from 

about 8:00 in the morning to about 18:00 in the afternoon in 

order to avoid oxtremely cold temperatures. 

POPULATION DENSI TY 

The population densities of tho giant mole-rat were 

estimated on both study areas hy counting fresh signs, active 

holes, in a belt transGct of 4000ll (see materi'lls and methods). 

The density of population was estimated to be 1 mole-rat per 

2 2 
167m or 5988 mole-rats per km area at Sanetti and 1 mole-rat 

!lor 1333m2 or 570 mole-rats per kll area at Badeae. 

PREDATION 

The most important predator of 1'. macrocephalus was the 

Simien fox, (Canis ?in~ensis), particularly at higher altitudes, 

In Sanetti faxes were regularly seen hunting for mole-rats and 

other rodents (Fig. 14). On one occasion a fox was seen eating 

a mole-rat. In this area many of the mole-rat burrows had been 

/ 
/ 
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dug, presunH3.bly by ,simil)l1 fox, GincG thcr(j was no other 

digging predator in the arcn. 

Augur buzzar (fill.tQQ ~Q_f=) were frGquently observed 

in Sanetti and between 3 and 8 wer" recorded each day (Fig. 15). 

The fact that mole-rat eyes are loc~,ted at the top of the head 

indi'cates that aerial enemies arc important, though eyes in this 

position are also advantageous to look in every direction while 

foraging. 

BREEDING 

Disappointingly little information was obtained on breeding. 

One juvenile mole-rat was seen in September 1984 at Sanetti. 'rhis 

suggested that breoding may occur toward" the end of the rainy 

season. This was further supported by the fact that the rate 

of soil mound formation was high during the dry season, possibly 

when the juveniles \ver0J making their own burrow system. 

SOCIAL O"GANIZATION 

All observations mado during this study suggested that 

1:. macrocephalus is solitary. One mole-rat almost always 

occupied onB burrow systom, although the burrows of two mole-rats 

could be close enough, so that mole-rats could appear from two 

holes as close as 7m •. apart. In Banetti, each mima mound 

appo!,~·c'J to be occupied. by a single mole-rat.. However, on two 

different occasions and locations two mole-rats were observed on 

one mima mound. One juvenile and one adult were seen on the 
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Fic:. 14. ']imien fox (Canis simensi's) huntine;. 

:?is. 15. l'be Giant lobelia (l·obelie r>r,ynehoT:etell;~) 
serves as a look-out Deret for the 
Augur bu zz~:rd c-=- u-f~e~ rU~2~uscu s) 
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Same mound in September '198 l., and tvo adult-sized mola-rats were 

observed on onB mime mou;d in December 1985. 

S},;ASONAL HIGR"TION 

Hole-rats were observed to make seasonal movements within 

their burroVis. J\t Badoae for instance, p'lrt of the burrow system 

of each mole-rat was found to b~ within the raised areas of 

KniEhofia-Arte!.oisia shrub, where as the main part was located 

in the lower ground grassland. During the rainy season, the 

grassland became swampy and all mole-rat activity was restricted 

to the higher ground in the shrub, Few tunnels were dug in the 

Kniphofi~-i!.rtem:i,.§.ia area, as the number of soil mounds observed 

were very few. Thiu indicated that this part of the burrow 

was a permanent system uhich was mor8 frequently used during 

the wet season, because' of its more favourable moisture conditions. 

As the swampy grassland begun to dry up towards October, the 

mole-rats moved slowly down til", gre.8sland hy excavating n8W 

tunnels or reconstructing the old ones. When mole-rats followed 

old tunnels,. as indicated by the appearance of active holes near 

old soil mounds of the previous year, little soil was ejected 

on to the surf,'l.ce. However, when mole-ora ts followed new under­

ground routes, by excavating new tunnels, the amount of soil 

ejected and the numher of soil mounds produced wore very high. 

This kind of restriction of mole-rat activities to raised 

areas, during tht.: rainy soason, was also observed at Gaysay and 

Banetti. At Gaysay, deap tunnols ~nd evon shallow tunnels 
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in the low level g~'ound~ ware wutcrloBgad in the wet ~eason. 

During this period mole-rnt nctivity 'lias restrictGd to the 

shnllol'l tunnels in high"r ground. At Sanetti, in areas with 

well formed mimo.. mounds, mole~rat activities were restricted 

to the top of the mounds SpOCL-llly when the in termound areas 

became inundated. In areE\3 \'lith sOD.son3.11y flowing streams, 

mole-rat opened foraging holes right up to the stre~m bed 

during the dry season and restricted their activities to higher 

grounds during the wet season .. 

ESTUIATION OF COViBR "nUNDANCE OF PLhNTS 
---~~~- -~-. -_.-

The cover-abundance of the plant genera was estimated at 

Sanetti and Badone. Six 20 X20m quadrats were sampled at 

Sanetti. Three of th8se quadrats l'Iere placed on mima mounds 

and thD other three on intarmound ~reas. ThroB quadrats l'Ie~e 

s,unpled at Badeo.e. Tl'lo of these were s,mpled on the grassland 

"nd the athol' in the Kni phof.iq-Artemisia shrub. 

Table 5a and 5h indicate tho plnnt genera encountered in the 

sClmpling areas and their cover percont.9.ges. Tho data in Table 

5a show that, at Sanetti, the percentage of plant cover is 

much smaller (about 109~) on mima mounds than on intermound 

arens where vegetntion cover is grcnt8r (ubout 20%). This 

difference in vegetation cover appears to be related with mole 

r.qt Rctivity. Hole-rats nro more frequently active on mima mounds 

than on intermound urens, As a result much of the ground cover 

(about 90)16), on mimn mounds, is bare soil thrown up by the 

mole-rats. 
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l lhe Qi:.tn in !r~tbl(; :)[1. indic:~.tcf3 :]lso thrtt ~12.h8[~tl1·2 .~l2.£. 

are the dominant 11l';rbG on mim,:l. mounds contributing ,-\bout 95% 

the ground covered by plants. jll~J~.g.']lil!~:: is ch~lracteristico.lly 

the dominant genus on mimo. mounds u~~;3.".netti. It ccm,~ therE,fore, 

be inferred th'.tt spc:cies of ~})._c)).~LU-~lJ:; are \i/ell adapted to 

colonize the soil hec.ps thro\'ln up by the gi.ant mole-rat. 

The duta on Table 5b indicate thut at Badeao the ground is 

woll covered by vegetation at the gruBsland. This appears to 

be rel~ted to mole-rat densities. The mole-rat density here 

is so 10\'1 thnt molo-r"t nctivity dous not seem to huve influence 

on the vegetation, 

On both obscrvntion areus mole··rats were observed to 

guther vegetation indiscl'iminntely nround their foraging holes. 

Thus, duratiotl of the time spont on the surface and number of 

holes produced by mole-rnts \'IUS probubly relnted to the per­

centnge of plant covel.'. In ureas of high pl:mt cover such as 

Badea.o mole:'-rrits"1riYer{t,:sh6Ft"periods in surface activities !lnd 

opened few fOl'Qging holes per day. 
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Table 5a. Covel' percentage. of the plant genera 

at Sanetti 

Genus 

ill <o!l.8 !Ej.1J~,-1 
AJ.chemi.E.~··2 

Alchemi1.k-o-3 

Haplociadum .§J2. 

flalium sp" 

Festuca Em' 
!Ie li chEY..i3Jl"!-1 

He li chry'8.um.,2 

Q.yno ti.l3. §J2. 

Trifolwil 82. 

Romulea §.E. 

Un identified-1 

Un identif'i8d-2 

'fhym us !In. 

Heli_chf:.y..'s.~'l" 3 

He Ii cl!.!:Y_E? \l1!-l._L~ 

Luzula ;,S1) III 

Q~~!'_li~ §J2. 

U.ni.den GHied 3 

Uniden tified if 

IUma mound In ter-mound 

0.9% 

303% 

0.1% 

0.1% 

o .10/i 

0.07% 
0.01% 

0,.03% 

0.01;6 

o. 01~G 
0.0'1% 

0.03;;0 

1 .776 

0.8% 

8.75% 
5 •. 0% 

1 • .7% 

0.07% 
0.01/0 

o-.8X 

O.9)j 

0.03;0 
0 •. 01% 
0.03;6 

--------
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Table 5b. Cov~r percentage of tho plant 

genera at Badeae 

Genus 

Cotula ~. 

.Alchemilla.-lt 

Alsll.,"'flJJ).a-5 
illclll3lllilJ...":-6 

G ::PQr:,,~ £ill ... 

.?..":!!..uncJ!~ .".E' 
Trifoli.ur,] ~. 

Urtica 

U ni clon ti fi ocl-1 

Total 

'fotal avor-ago 

GraGland 

18.750'; 

11.88/0 

2.50;6 

2.50% 

42 .• 66% 

Kniphofia­

Artemisia 

5.00;6 

0.10)6 

8.75;0 

0.'10;6 

0._ 1 0;6 

0.10;6 

0.10/6 

14.25% 

28.46/0 
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DISC ut.;,sI Oi>l 

Complete and pal'tially exoavated burrow at Gaysay, Badeae 

and Sanetti revealed that .: ~a2.h..Y-9J'.JLct~ macrocephalus burrow 

system has remarkable similarities with and some differences from 

the burrow system of other fossorial rode~ts. 

SOIL HOUND The two types of soil mounds produced by :.£. mac~ 

phalus are strikingly similar in shape to large soil mounds 

which are concentric piles of crumpled cores of soil, and 

earth plugs of the mountain pocket gopher (1'.l)omomys talpoides) 

described by Reid et al. (1966). Other pocket gophers are also 

known to produce similar earth plugs (Hansen and Ward, 1966; 

Hickman, 1977). The giant mole .. rat, however, does not produce 

winter casts which are characteristic of pocket gophers. This 

is because TachY9r'yctes !!L'!2roce.l'.!J..~lu,: lives in tropical highlands 

where little Or no snow is formed during the dry aeason. 

1,. !!]21endens also prociuces two types of soil mounds (Jarvis 

1973a). However, the large soil mounds of this species are 

conical unlike the 'crater-like mounds of 2:. macrocephalus • 

This discrepancy is due to the manner in which the soil is 

pushed out. 2:. ~e"d_~}lS. ejects loose soil while it is inside 

the tunnel while 1 .. ~l."!2J·oS'D?.l].al£~ comes out of a hole and shovels 

loose earth. 

The formation of 101'/0 types of soil mounds appears to be 

associated with different activities. Large soil mounds are 

thrown up when mole-rats are engaged in excavation, and earth 

plugs are produced when mole-rats block up foraging holes 



(Jarvis, 1973a; Yalden, "1975). Earth plugs may a130 be 

produced when extrelllely shallow tunllcl::.~ arc excavated or 

during the dry season ~hen mol.e-rats redistribute loose soil 

(Hickman, 1977). 

The fact thR.t fe •. ! '30il mounds are produced in the giant 

mole-rat habitat particularly at high altitudes, may indicate 

that a burrow system is used for a longer period of time 

probably by a series of generationso Young mole-rats can 

accept an abandoned burrow and repair it (Hickman and Brown, 

1973b). The greater number of Boil mounds produced at Badeae 

during the dry sea~on may be duo to extension of tunnels towards 

the grassland as far clOUD as the soil moisture perlllits; however 

it may also be related to breeding. Miller Rnd Bond (1960) 

suggest that the rate of mound formation is more affected by 

seasonal change in feed:i.nF habit and breeding than by 

p)]ecipi tation. 

The use of small number of holes to eject large amount of 

soil and hay (18.rgo soil mounds and hay piles are produced due 

to periodic addition of small quantity of soil or hay through 

the same hole) has the advantage of minimizing the amount of 

energy needed to excavate additional tunnels. 

HAY PILE Hay piles mixed up with faeces are characteristic of 

the giant mole-rats burrow system (Yalden, 1975) •. Similar 

piles of vegetation are also produced as part of soil mound 

1. ~enden~ (Jarvis and Sale, "1971) Qryptomys £lott~nto~.!!. 

(Gene lly, 1965) and P £p'c:"lK80J!L'L§. .9J!.'? c§.(lJ'..Ps. (Hi ckman, 1 Sli 7) • 



Yalden (1975) sugGosts the sourco of those haypiles to be 

howev8r, indicates Ghat food StOI'CS are th8 main and probably 

the only source of hay pile's. Old nests were found at Gaysay and 

Badeae with nesting materials being decomposed. If nesting 

materials were discareded as hay pilos, as Yalden (1975) 

suggested, these d8composed nesting materi~ls would not be 

found. Besides, all nesting materials examined l'Iero devoid 

of faeces. If nesting materials were the main sources of 

hay piles, faeces would not be found mixed up with the hay. 

Secondly, hay piles are not always made up of dried vegeta-

tion, but can also be composed of fresh grn.sses B.nd herbs. 

In fact, towards the end of the rainy season, vegetation added 

to hay piles are usually fresh. 1.11 this shows that hay piles 

are discard~ed food matorials, the Eourc<oS of which are the 

storage chambers that are found filled with fresh and dried 

vegetation mixed up with faeces • 

.FORAGING TUNNELS Hickman (1979) noted that deep and shi'llow 

tunnels occured in the burrow of £. hottcntotus and the deep 

tunnels were located n8iU' the proxirni ty of the nest and con­

nected to the shallow tunnel" by gradually sloring ramps and 

Eteep shafts.~ Similar pattern of tunnels were observed in 

this study although stoep shafts were not found. Anastomosis 

(which enables mole-rats to by pass each other in tho burrow) 

and spiral tunnels (uhich enable mole-rats to escape from 

predators without losing secure footing) which were charact­

erstic of the burrovi of .G"X:pJ;gJ2lLc; (Eloff, 1951a); Genelly, 

1965; Hickman, 1979) wera not found in this study. The, 
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former may be rolatcd"to th8 soli t.s.ry natur,; 1 of .:£. lllaCro.,ephalus 

and th" latter to minimum undcrground predator prossure in the 

giant mole-rat habitat. The foraging tunnels of the giant mole­

rat, however, were usually branched into two or three branches, 

just a short distance behind a foraging holo. This might be a 

significant anti-predator device, particularly for Simien fox 

which frequently att81npts to dig the mole-rats out. 

The foraging tunnols of 1:. lllac:r.::R.cep~_s were circular in 

cross section like tunnels of other substerranean rodents. The 

average diamet~r of theBG tunnels was, however, very much higher 

than the tunnels of 12. Gplenden~ reported by Jarvis and Sale 

(1971). This wss probably clue to the size of the giant mole­

rat. The depth of the foraging burrows of the giant mole,·rat 

was variable (range 8·,52 cm) unlike tunnels of 1:. splendens 

(Jarvis and Sale, 1971) and §palax (Nevo, 1961), The depth 

of the tunnels of .~'--.'l!."£.rocep\~'l"- rCDorted by Yalden (1975) 

was much smaller because he excavatod small portions of 

differnb burrow systems. Jarvis and Sale (1971) suggested that 

depths of foraging tunnDls are regulated by the level of roots 

of food plants. The level of rhizomes and tubers, however, 

does not seem to influence the depth of tunnels of 2:. macrocephalus 

because this species feeds largoly on aerial shoots of plants 

(Yalden, 1975). 'I'he impol'tanco of having a variable burro'll depth 
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in this spocicG may be nssociatoc1 with t0inpc:rature regulation 

in addition to protoction from predators. The micro-environment 

of a closed burrow system is very stable, unlike the variable 

and cyclic turrestrial situations (HcNab" 1966; 1979; Gottinger, 

1975; Taylor at 0.1., 1985). 14cNab (1966) noted that the daily 

temperature fluctuation in the burrow of Gcomys was inversely 

related to depth, there was littlo fluctuation at deeper 

tunnels. Mole-rats therefore, could move to parts of the 

burrow with favourablE! tcmporaturo ( Jarvis, 1978). They can 

maYo to deeper burrows if tho superficial burrows become too 

cold or too hot (Gettingor, 1975). This bohavioural thermo­

regulation may be impol'tant in tho giant mole-rat habitat 

where air temperatur~ fluctuation is extr8lu01y high (Hillman, 

1986a) particularly during tho dry season. During this period 

the deeper burrows Can be used sincQ they will be dried up. 

Deep tunnels besides offering protection against predators and 

exleme-e temperatur(~8, may also maintain the burrows at high':T 

levels of humidi ty as they are (;loso to the> water table (Hickman 

1977). 

?palax is also know to cons truct shallow breeding mounds 

during winter and to renew construction of tho deep tunnels 

during the dry season, so that thoy accommodate> thE> animals 

during the hot and dry summer "limate (Costa and Neve, 1969). 

Tho total length of tunnels recorded in this study was 

much higher than that suggosted by Yalden (1975) and greater 
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than that recordod ::01' 2:' r;£locn(l£'2~s. (See Jarvis and Sale 1971). 

In the fully excavat8d burrow fl~rstQm the area covered by 

recent (about on3 month old) surfac'3 signs such as soil mounds 

and earth plugs \'las 8.:5~~ of tl,,, total ar8a covered under 

ground by the not Hork of tunnels. This exk,nsi va under­

ground tunn81 system appeared to bo the means to exploit the 

habitat maximally. It covered l'Iie1.e areas for feeding and 

facilitated seasonal migration to different parts of the burrow 

system. The area had a 40 slope; thus all tho tunnels were not 

located at the sam" level. During the wet season, the mole­

rats could move to parts of the burrow at higher levels and 

restrict their activities there and during the period of 

minimum rainfall, when rain was not sufficient to make the area 

swampy, the animals could move to burrows at lower levels and 

feed. This seasonal movement of lilo18-rats to raised parts of their 

burrow system during the rainy season was observed at Badeae 

and Sanetti. In Banetti, mole-rat activities were restricted 

to the top of mima mounds during the wet season particularly 

in aroas where the 10\'ler intermound areas were inundated. Similar 

abbreviation of burrow system as a result of flooding was 

report0d for ! . .'?Jl.~"-J.l_st2-'fE. (Hickman, 1983; Gakahu and Cox, 1984) 

Thomomys talpides (Hansen, 1962) and other pocket gophers 

(Scheffer, 1958). 

Extensive underground tunnel system can be a means by 

which solitary animals ~uch as mole-rats communicate for the 

purpose of mating (Hickman, 1977) although some mole-rats can 
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migrate over lclnd c;i T.-lEJr to cr; tn.blish a n:;\'1 burrow .system 

or to search for a mnte (Nevo, 1961; Hickman and Brown, 

1973b) • 

NEST AND NES'rING HA'.['~~nIALS In this study one functional nest 

per system was found. A ,similar finding was reported for 2.!:x£­

tomy~ (Genolly, 1965; Hickman, 1979) and Tach.'Loryctes splendens 

(Jarvis and Salo, 1971). Ne.sts of 2:. macrocephalus were 

located at relativcly shallower depths from 18 to 24 em below 

the surface, as were no,sts of 22. ?plSl!den~ (Jarvis and Sale, 

1976) Cryptom.'l2. (Hickman, 1979). The average diameter of nests 

of !. macrocephalus is similar to tile diameter of nests of 

2:. splendens and ![cd;SLo.2.!D'.haJ:.'.!.'3. ,&labe£ (Jarvis and Sale, 1971) 

and is greater than the diamoter of nests of Cryptomys (Hickman, 

1979) and Spalax (Nevo, 1961). This differences in size of ~~e 

nest can be related to size of the animals. The giant mole-rat 

is greater in size than many f0880rial rodents (Table 6), and 

hence has to construct relatively bigg8r nests. 'rhe similarity 

in size between nests of !. macr_9..9_~phalus t and nests of 

2:. splendens is probably due to the fact that nest of ~be 

latter are multipm'poGc. The 8imil"ri ty between nests of 

2:. macrocephalu,,- and .!.!. glab_,?£, despite the enormous difference 

in size between the two (Table 6), is related to the social 

structure. ~. £laber is a colonial rodent and thus has to 

constuct a bigger nest to accommodate several individuals. 

'l'he nesting material of 2:. maorocephalus in common l'Ii th 

other mole-rats, was composed of grasses made into a hollow 
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Tabl,:; 6 Some Ios,30rial rodents of the world 

to~ 

G'.::nus Common na!UG Fa;-Qily Distribution Rody wei6~t References 

G(;;Or:1YS Pocket gop}:;.sr Gcomyidac le.N.America Upto 450g ,Ialkcr (1964) 

Thor:lomys Pocket goph2r Gcomyid.ac WoN.America Upto 141g J'urn6r (1974) 

.:; -pal ax :Blind mole:-rat Spalaciclae Niddle East Upto 295g Walker (1964) 

Cryptomys Bles:nol Ba t~ly8.i:·gidac E&S. Africa 200g Kingdon ( 1971+) 

n.:::liOTJho bi us Blesmol :3athye:rgid.3.8 E. Africa 160g Kingdon( 197~') 

Het.::roc2-phalus Naked mole-rat :3athyergidae E. Africa Up to 80g Kingdon(1974 ) 

Tachyoryctes Root rat ~~hizorGj'ida0 E. Africa Upto 300g Yalden (1985) 

Tac::"yor~{ctes Gia...~t mole-rat Rhizomyic.ac Ethiopia 1COC~ . Yalden (198~) 



ball. ~ven the unrelated insectivore moles use grasses 

and other vegetation as nOGting materials (Armsby et al., 

1966). The most important advantage of such material is in 

increasing insulation and decreasing the rate of heat loss. 

The insulation provided by the nest of Peromyscu§. leucopus was 

found by Glaser and Lustick (1975) to retard the loss of 

metabolic heat and effectively raise the temperature surrounding 

the mice at lower ambient temperature. Survival of small 

mammals during periods of cold weather Rnd minimum activity is 

very much influenced by the degree of protection offered by 

the nes t (S ealandel', 1952). 'l'hernlal insulation is as important 

in tropical lowlands as it is in the cold temperate regions, 

where successful utilization of habitiat includes the ability 

to circumvent prolonged exposure to extremes of climatic 

conditions (Taylor et a1., 1985), 

!. lllacroc~ha1;;!!3. is a highland species as is !.selendens 

and apparently need8 the warmth generated from the deoompositon 

of faeces, food store and nesting material •. Nests of !. ~!:££­

ephalus were devoid of faecal pellets unlike the nests of ~ 

!. !?.E!.endens reported by Jarvis and Sale (1971). 

FOOD STORE Burrows of T. macrocephalus consist of special food 

storage chambers as do burrows of !l.££.lax (Nevo, 1961), He1io­

phobuis (Walker, 1964) and £l::.W.Oll\;y's (Genelly, 1965). However 

incontrast to the storage chambers of these mole-rats, the 

s.torage chambers of .1:. m~21'.92JD?ha~':l.? contain faecal pellets 

mixed up with food items. The presence of faeces in st~rage 
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chambers is probably JUG to tho f~lct that the mole-rats 

Hpend relatively longer period of time feeding in these chambers 

and may defecate there. The contamination of stored food with 

faeces is probably the liIain reason for the frequent ejection of 

contents of storage chambers as hay piles. Further research is) 

, however, needed in captive conditions before one could fully 

conclude on SllCh reasoning. 

T. macro~~I!l§. frequently discards contents of storage 

chambers as haypiles in contrast to !. splende!,_~ which accumulates 

such materials in the nest to get the warmth generated from 

decomposition. The advantage gained from deoomposition of store 

contents might be offset by the expenditure of energy needed to 

construct neVi store chambers particul<1l'ly in view of the fact 

that numerous storage chambers occur in burrows of the giant mole 

rat at high altitude,,,. The importance of having high numbers 

of storage chambers at high altitudes where the vegetation 

cover is only about 15% of the ground may be related to the 

availabili ty of food. Storing greater amounts of food is important 

to supplement the limited amount available on the surface seasonally 

Besides, having small Gize but numerous storage chambers than 

few bigger ones reduces the 9mount of food that is contaminated 

with faeces during feeding and hence the amount of food that 

is discarded. 

BOLT-HOLE Bolt hole which is characteristic of the burrow!' 

of 1. splendens and Heliopho.!>l_Y.'? (Jarvis and Sale, 1971) 

and Cryptolllys (Hickll18n, 1979) \'laS not discovered in this study. 

It seems probable that the burrow of 1. macrocephaJ,!l§. also 

has bolt-hole, but was oV1>rlooked during excavation, since 
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tunnel systems of moLo-rat", arC) usually mark0d by ~e!-rth plugs 

and/or soil moundu OV8!_~ ,..'El()~l ,'nt)';:;nce 011 the surfact;.. 11able 3 , --- - - -- - -

shows that there is a differonce betwoon the magnitude of 

surface signs at high and lov altitudes specially with regard 

to inter-hole dis tanco. The in tor"holo di6 tance at high 

altitude (Sanotti) i6 significantly greater than that at lower 

alti tude (Badeae). 'fhis appe[lfs to bo related wi'eh tho vege-

tation cover. In Sanetti quiet a considerable portion of the 

ground cover (about 85%) is bare boil. On many occassions, 

therefore, the molGnrats have to move some distaEoe from 

their foraging holes, to collect the scattered vegetation 

which is not uniformly distributed around the hole as in Badeae 

where bare soil cov.jrs only 15?6 of the ground. In areas where 

tho vegetation is sparu~, it is important to have the feeding 

holes far apart since it JJrovidcs a wider foraging area and 

increases tho chance of getting food plant between two 

foraging holes. In Badeae and Gaysay how8vJr, the ground is 

almost completely covered by vegetation ano hence distance 

between foraging holes are smaller. The higher number of 

foraging holes produced by each animal per day at high 

altitudes is also related to vegetation cover. At Sanetti, 

where vegetation cover is extroJilely 101'1, tho amount of vege-

tation required pOI' day by a mole-rat can bo gathered from 3 

or more foraging holos, I'Ihero.as at Badeao tho vegetation 

around one foraging hole suffices. As a result higher 

numbers of foraging holos are produced by a mole-rat per day 

at higher altitude than at lower altitudes. 
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AC'L'IVITY MlOVS GROUND 

Subterro.ne.-m liL:::l;1lil.:11.s such ,").s mole-ruts spend thoir lives 

fJ.6sentio.lly underground 'tnd r.7..rely come above ground. Some mole-

rats are so specialized to underground life that their eyes are 

degenerated (Eloff, 19510; 1951bl 1958; Novo, 1961). ~n rare 

occasions, mole ruts mny briefly appenr on the surface 

searching for a mute (Neva, 1961); to collect nesting materials 

(Gettinger, 1975)"nd food materials (Jarvis and Sale, 1971; 

Yaldon,19'15) or when their burro"w are flooded (Hickman, 19'18; 

Hickman et al., 1983). The gi::mt JOole-rat, however, is a more 

frequent visitor of the Burface than other African mole-rats, 

as it largely feeds on aerial shoots of plants. This behavior 

has made the recording of aboveground activities such as 

observing, foraging and digging possible. 

OBSERVING ~hen malo-rats appear on tho surface either to forage, 

dispose of loose sailor for any other activity, they invariably 

make some kind of obs~rvation to detect any potential predator 

that may be present around thoir burrow systems. This behavior 

has boen recorded fo:r 2:. splendens (Jarvis ,'<nJ Sale, 1971) !.~~­
l!halus (Yalden, 1975) and for pocket gophers (Hickman and 
Brown, 19'13a). t·lolr:-r::J.ts become vulnerable to predators when 

they leave theip protected undergpound burrows ap.d the ability 

to detect pre;lrttors duping t:1is vulnerable pepiod is an important 

behavioral'lclaptc,\tion promoting survival (Hickman an.:l Brown, 19'13a). 

1· macroceph"'~~, which is the least specialized mole-rat for 

subterranean life (Y",lclen, 1985) has well developed senses of 
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sight qnd hc~ring which cn~b].c it to ~otect the motion and 

sound of predators cffectiva].yo 

The extended period of observation made by the giant 

mole-rats, whenever it comes out of u foraging hole for the 

first time or when it suspects danger, indicates that the 

animal carefully surveys the environment before it engages in 

other activites and becomes suscentible to predators. 

FOHAGING }'ossorial rodents collect aeri:11 shooDs of plants for 

nesting material (Gettinger, 1975) Dnd feeding (Nevo, 1961; 

Jarvis 19730.; Yaldel1, 1975; 1985) :r,. ~crocephalus spends more 

time foraging Qbove ground, because it feeds lQrgely on) aerial 

shoots of pl'lllts (Yaldcn, 1975). One important a,lv:llltage of 

surface foraging is to minimize energy expendi ture. The gi,qn t 

mole-rat can harvest vegetation in Qn o.rea of about 500 cm2 

by opening only one foraging hole, thus reducing the amount 

of energy that would be needed to extend foraging tunnels, if 

it fed only from underground. 

Yal,len (1975) analyzed stomach contents of ginnt mole-rats 

from both high an(] low al ti tudes. Sp8cimens collected from 

high altitudes fed entiroly on o.eri3.1 shoots of plants while 

the t~o specimens which includod roots ond grit were from 

lower altitude grassland areas. These differences might suggest 

that the availability of tubers and bulbs was limited at 

high altitude. 

!. splende,!s f 8<,,'8 largely on tubers and bulbs, ,,1 though 

it sometimes surLlce forages (Jarvis and Sale, 1971) unlike 
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has higher energy requirelnents and has to consume more food 

than animals of lower altitude~) such as ~ • .§_plend~. The 

giant mole-rat appears to llave sucoeeded in obtaining more 

food by the behavioural modification of extended above ground 

foraging, although a detailed study of the physiology of this 

speoies and the aboveground and belol'lground produotivity of its , 
habitat is important to support this explanation. 

DIGGING Most of the digging aotivity that can be observed at the 

surfaoe is mainly blocking up of old foraging holes although 

uplifting of loose soil and hay are also oonspicuous. Hole-rats 

constantly open new holes in search of food and plug up old 

holes to keep predato:cs out and the micro-climate of the burrow 

constant. 

While on the surface, 1. !".221'0cephal'l~ pushes loose soil 

usually with its muzzle and nt times with the sides of its fnce. 

This is slightly different from the way 1. !?12~end~_ll.'!. transports 

soil (Jarvis and Sale, 197'1) in that, l'Ihen 1:. ma~ephalu~_ 

uses the side of its facB the oorresponding fore foot does 

not seem to be involvedo 

Modifioation of the upper lip, I'Ihioh meets behind the pro-

truding incisors, and the well developed incisors suggest that 

1> ~ocep_hal~ in common with East African mol~-rats (Jarvis 

and Sale, 1971), digs with its incisors. 
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'l'OTAL AC'TIVI'CY l1'he tot[1.1 periodt;~ of fHL!.'facc GC tivi tics r(~~(.rdec1 

in this study 'U'8 much higher thD.n those recorded by Yalden 

(1975) especially at higher altitude. This discrepancy is 

probably due to differences in habitat and method of recording. 

Yalden (1975) observed mole-rats at Urgona Valley (Bl1NP) where 

the vegetation cover appears ~o be better (50)& of the ground 

cover) than at Sanetti where the vegetation cover is only 

about 15%. At lower altitude, in fact, the average total activity 

period recorded in this study is 10l'/er than the average total 

period of activity recorded by Yalden for adult mole-rats. The 

method of timing used in this study specially towards the latter 

half of the study period, increased the time spent by mole-rats 

for various activities (see Dlaterials and methods). 

Of the total -time spent on the surface 77 .. 2% was spent on 

foraging, 111.9% on observing and 7.9% on digging. It is not 

surprising to see that more time was devoted for foraging because 

all other activi tie,s \'101'8 performed primarily for the purpose of 

feeding. Nevo (1979) noted that all the activities of sub-

terranean mammals were linked with feeding periods. 

Surprisingly 8110Ugh tho pattern of surface activity 

recorded in this study is very similar to the activity 

pattBrns of !. §R!.e.~_<i"'-l1.,? and more or less so l'Iith the activity 

pattBrns of He~ioplcobi~s. (Jarvis, 1973a) and Spalax (NBvo, 

et al. 1982), although nothing is knol'ln about the subsurface acti-

vities of the gio.nt mole-rat. 12, EL"'''.!:9_C:~Ehalus restricts its per­

iod of surface activity to a clearly defined time of the day as 
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does 1. splend,,-'l'? (Jarvis, '1973".). Jarvis (1973a) [;uggests 

that the distinct daily activity pattern is triggered by 

exposure to light rlhen the mole-rats forage above ground. 

Endogenous rhythmicity appears to be synchronized with, and 

selected by, the environment as an adaptive strategy (Enright, 

1970). The surface activity pattern of 1. macrocephalus has 

adaptive value to conserve metabolic energy and promote survival. 

The mole-rats become active, on the surface, during the day 

when the air temperature is fairly high. This diurnal activity 

reduce the amount of energy needed to maintain body temperature 

in contrast to nocturIlal retivity, when night temperatures 

normally dip below freezing. In addition the giant mole-rat 

can clearly detect the presence and approach of predators on 

the surface during the day because of its well developed sense 

of sight. The restriction of above ground activities during 

the day is, therefore, an adaptive strategy. 

Subterrane,Ul rodents live in a closed burrow system, their 

presence is thus indicated by surface signs such as soil mounds 

and earth plugs. Because of their subterranean existence, 

population densities of mole-rat are usually estimated indirectly 

(Jarvis, 1973b). The number of surface signs and the rate of 

their production have bCGn used to estimate population density 

(Hill at al., 1957; Genelly, 1965; Hansen and Ward, 1966 Reid 
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at al., 1966). Nevo (1961) Jarvis and Sale, (1971) ~nd Jarvis 

(1973b) believe, however, that estimation of population density 

from counts of surface signs are unsatisfactory because 

environmental variatiolls in soil moisture and texture and 

vegetation influences the number of surface signs produced. 

More accurate estimation of population density of subterranean 

rodents can be gained by trapping out all rodent. moles in a unit 

area. Hansen and '<'lard (1966) and Reid et a1. (1966) have found 

a positive relationship between number of pocket gohpers trapped 

and surface sign counts. 

In this study population density of the giant mole-rat was 

estimated based on surface sign mothod, active holes were counted 

to estimate mole-rat numbers. The population density was esti­

mated to be about 6000 mala-rats per km2 at Sanetti and 570 mole-

2 rats per km at Badeae. The population density at high altitudes 

was similar to the density of population estimated by Yalden 

(1975) but, contrasted with the mole-rat density suggested 

by Hillman (1986a). This discrepancy is probably related 

to the specific area where the density was estimated, although 

the methods, of estimation used might also have contributed 

to the difference in tho estimated densities. Neither 

Yalden (1975) nor Hillman (1986a) used counts of active holes 

to estimate Mole-rat densities. 

The difference in popUlation density between the two 

observation sites, Sanetti and Badeae, may be due to differences 

in vegetation and soil types. Although the vegetation cover 

is very high at lower altitude, the area covered by prefered 
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food plants is actually small. Besides severe competion appears 

to OCCllr betweoll the mole-rats and domestic livestock at lower 

altitude. Hansen and War:! (1966) suggest that population 

densi ties of pocket Gophers cannot be predio ·ted by the 

availability of food, even though high population densities may 

depend, in part, on large amounts of available food. This may 

well be true for the gi.ant mole-rat. Although the availability 

of food seems to be small from the vegetation cover, large 

amounts of food can be harvested and stored underground during 

the growing season. From the higher number of storage chamber; 

and higher number of large hay piles at Sanetti, it appears 

that food is not a limiting factor at high altitude. 

Though the soil types of the two observation sites are 

similar chemically (Weinert and Hazurek, 1984), they are not 

physically so. The soil at Sanetti is so soft that it collapses 

under the foot at nearly every step, whereas at Badeae the 

soil is very compact, and cattle and horses graze in this area, 

whi.ch may help in compacting. The difference in mechanical 

properties of the soil at the two observation sites, may also have 

contributed to the difference in population densities. mole-

rats expend energy duping excavation and the amount of energy 

expended to excavate a unit length of tunnel depends on the 

nature of the soil. It is, therefore, obvious that at Sanetti 

where the soil is soft and easly workable; mole-rats expend far 

less energy in digging than at Badeae. Detailed vegetation 

and soil studies are necessary before the factors that contributed 

differences in population densities are fully understood. 
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Subterrane~n rodents, such as mole-rats, that live in 

closed burrow systems are effectively protected from potential 

predators (Hildebrand, 1982; Jarvis, 1973b). Mole-rats become 

vulnerable to predators when thoy come to the surface either 

to forage (Jarvis & Sale, 1971; Jarvis 1973a) or when the young 

disperse to establish their own burrow systems (Jarvis 1973b) or 

when they arc driven out by flooding (Genelly, 1965, Jarvis, 1973b) 

'E.!. macrocephalus S8ems to bo more vulnerable to predators because 

it spends more time on the surface than other African mole-rats. 

However it has a well developGd sense of sight and hearing which 

enable it to detect predators more effectively than other mole-rats. 

The data in this study and in the literature suggest that 

the most important predator of ~. macrooephalus is the Simien 

fox (Canis. aimensi"'.) (Yalden, 1975; Horris and Halcolm 1977; 

Hillman, 1986a; 1986b). The Simien fox and the giant mole-rat 

both occur at higher density in the afro-:11pino zone. Other 

mammali"n pred"tors that may feed on mole-rat "re Zorilla 

(Ictonyx ~Jriatus) (Hillman, 1986b) and Serval (felis servall 

(Yalden, 1975). Various birds of prey have also been recorded 

in the mole-rat habitat (see Yaldcn, 1975; Hillman, 1986a) 

al though Augur buzard (!2 . .'l.teo ££fofl!..~) is the most frequent 

and probably the most important avian predator. Further work, 

however,is needed to understand the effect of predation in 

regulating mole-rat densities and the influence of mole-rat 

population on the popUlation of the endangered Simein fox 

(Canis simensis) 
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BR!£EDIHG 

Nothing is known about the gestation period and litter size 

of the giant mole-rat nor is the breeding season well known. 

Litter size is very low in subterranean mammals (Nevo, 1979). The 

litter size of 1. "pl~_n_d~cn'!. is usually one, although on rare 

occasions it can be two or more (Jarvis, 1969; Rham, 1969; Jarvia 

1973b). fJ. similar pattern has been found for Bathyergus (JarviR, 

1969), Spalax (Nevo, 1961) and for pocket gophers (Hansen 

and Bear, 1965). One juvenile observed in this study and 

one immature observed by Yalden (1975) indicate that litter 

size of 1. macroc,,"phal~ is also small, probably one. These 

juveniles were observed in September and January, and this 

may indicate that breeding occuns towards the end of the rainy 

season or possibly throughout the year. 

The gestation period of !. s121endens ranges from 40 to 

48 days (Jarvis, 1969; Rham, 1969). Since!. macrocephalus is 

a larger mole-rat the gestation period might be expected to 

be a little longer. 

SOCIAL ORGANIZATION 

Observations made in this study suggest that !. macrocephalus 

is solitary, as is 1. splendens (Jarvis and Sale, 1971; 

Hickman, 1983). However, Yalden (1975) described the group of 

individual mole-rats he obsorved as a colony although, he 

presented no evidence to support this contention. There was 

in the present study, however, good evidence to show that the 

giant mole-rat is solitary, as there l'Iore no foraging holes 
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that had been used by morc than one wole···rat. At Sanetti each 

mima mound was occupied by a singie giant mole-rat similar to 

that described for 1:. splell.<l~j1.c! (Gakahu and Cox, 1981f) and Thomomys 

talpoides (Han~en, 1962). On two different occasions, however, 

two mole-rats were observed on one mima mound. On the first 

occasion one of the mole-rats was juvenile, and on the second 

both mole-rats appeared to be adults. These plural occupancies 

of a burrow system were probably related to breeding. During 

the breeding season terri tOl'ial behavior becomes subordinate to 

reproductive instincts and male and female may tolerate each 

other. This has been described for other solitary mole-rats 

such as Spalax (Neva, 1961) and pocket gophers (Hansen and 

Hiller, 1959), 
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S UHt1AH Y AND n;;COi-i11ENDATIONS 

This study provides information on burrow structure, patterns 

of the surface activities, population density, social stuucture 

and seasonal movements of the giant mole-rat (Tachyoryctes 

~acrocephalus Ruppell, 1842) on the basis of field observations 

in Bale Mountains National Park. This species is endemic to 

Ethiopia and found only in Ba.l.e Houn tains as far as is known. 

Extensive networl,' of underground tunnels, 'marked by soil 

mounds I eallth plug,s and buy piles on the surface, are dug by 

this animal. A portion of this tunnel system occurs Clt greater 

depth about 50cm from tho Burface, Clnd remains waterlogged 

during the wet season. The burrow system contains one to several 

blind tunnels serving ~s food caches. The food store is normally 

cont:Cl.lnin3.ted with facces. One functional nest per burrow 

system appears to be cl1~racteriGtic. 

Hole-rats spend brief periDds of time above ground collecting 

plants, shovelling earth and observing! An individual mole-rat 

spends, on the average, 54 ~inutes foraging, 10 minutes observing 

and 5 minutes plugging up old foraging hole, shovelling earth 

or hay a day. 

The popUlation density of mole-rats was estimated to be 

1 mole-~rrt per 167 m2 area at Sanetti .md 1 mole-rat per 1333m2 

area at Bi':tdeae. 

The ginn t mole·-ra t is rr soli t'"'y rod en t. I t makes saasonal 

movements with in its burrow systemD 



predntoro 

Based on this study it is recommonded that: 

a) Studios of the giont molo-rat in captivity will 

pl'ovide information on sub.'mrf:1.ce o.ctivi ty of the 

mole-rat which is totnlly unknown, breeding biology 

such as gestation period, litter p'.ze and sexual 

behavior •. Import"nt physiological studies can also 

be made on captive mole-rats. 

b) Hany more burrows have to be excavated over large 3.reas 

to determine vnriGbility of burrow structure and factors 

thAt influence the construction of burrows. 

c) Studies on the vegetation types at different altitudes, 

and their above-ground and below-ground productivity 

arc necessary to understond fnctors that affect mole-rat's 

feeding habit, 

d) Studies on physic"l o.nd ch2micCll properties of soil at 

different ho.bitCttsc.l'e necoessnry to understand the 

impact of these fo.ctors on mole-rat densities. 

e) The effect of livestock gro.zing on mole-rat populo.tion is 

not well known o.t lower o.ltitude. A detailed study of hthis 

will be importo.nt to regulate mole-rat densities. At 

Sanetti, however, cattle gro.zing will have adverse effect 

on mole-rat populo.tions. Very high numbers of cattle are 

now gro.zing on Bonetti platu'lu due to D. r(,cent 
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settlement in Rira. This heavy cattle grazing 

will have dotrimcnt~l impact on mole-rats not only 

due to competition for food plant but also due to 

trampling as the cattle walk on the extremely soft 

soile. 

r) Study of population dynamics of the ginnt mole-rat 

is important to the conservation vf the endcmgered 

Simen fox as the mole-·rat is its major prey 

g) The giant mole--rat is not only endemic to Ethiopia, but 

occurs in limited areaS in Bnle Mount~inso It is, 

therefore, important to visit other highland areas 

of Ethiopia which seem to harbor this species to 

determine its range and distribution. 
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