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&~ INTRORUCTION

Studies on Arachnida in the vicinity of Gobabe?{

Love

ln:)cated that
rodents have a high rate of predatxon oaisp;ggég? nschel pers.

comm. ). This study was undertaken to determine the rodent species
and b erfiwate o

presenEéas—we++—as—the—app&ox;mate_populatxon densxtxes r—this—

w%a{w&m
in this area are nocturpal sSpecies, thereforew
nocturnal rgdeﬁf% were the target 5pec1es. A captyre-mark-

release method of(-t-r-app-n-ng-afera rodents was[u“d-——lha—s—was—done

on nine consecutive nights.

The study area was 70-BOm south of the main channel of the Kuiseb
arel
Riverjz z an ecotone with riverine vegetation to the
north and vegetation associated with the interdune plains to the
l ; ig. 1). Most of the plains region consisted of a sandy
J@/’v‘/“a*?outh (Fig | -

e J
substrate, but the southern 20m was a harder calcium carbonate

substrate. \/”V“‘/ ‘ )

fyu& Zowm .
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,;4’ggjlg;tinq of data

The total area of stuqy was 10 500m2 in a grid of 70m by

W/

250m. Half a trap distanée was added on either side of the Brid'

to allow for equal trappiﬂé oppurtunities of all the individuals
(Smith et aly 1971). The study ea 15 %yown in Fig. 2.

One hundred and two Sherman—typiglive capture traps were se%leut._*
iyap SPECIngL, 10m by 10m, and—the fraps were baited at suriset,

with a mixture of peanut butter and oats’

ot :
anhaa&aa:-ﬁtéthe following sunrise the traps were checked and

emptied. Fer—a descriptien—af—the—traps—see—Boyer—i988.

,JhE(E;ptured gerbils were individually marked by toezclipping,

‘ “”ﬁ““‘ donldca ~
weighed, sexed,and the lengths of the hindfeet were measufed. They %th
were then released. The precise capture location was also

noted to provide data on }hézhabitat preference of each species

(Fig. 2).

/b’)/&r_:g_l_zéis of data |
Two methods were used toLq ulationl:f:::finx,a’

(cpos
Hﬂ&f—marv—recapture methed— (the Jolly Sebe[ ochastic model

and the regression line model (Southwoo%/llg?e).

/mark—rncapture

Nuweroun :
Ihe_ioLLouinafassumptions under-lie
models (Southwooq/'19?8)=

" The marked animals are not affected (neither in behaviour nor
life expectancy) by being marked and the marks will not be lost.

o

a?—-lhe marked animals become completely mixed in the population.

Mo
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- The probability of capturing a marked animal is the same as that

of capturing any member of the population.

Sampling must be at discreet time intervals and the actual time
B[]

involved in taking the samples must be smalli in retation to the

total time.

The population is a closed one or, if ndt, immigration and

emigration can be measured or calculated.

= There are no births or deaths in the period between sampling or, {
'ﬁf there are, allowance must be made for them.

/r Being captured one or more times does not affect an animal“'s
subsequent chance of capture.

- Every animal has the same probability of surviving through the

sampling period.

e €414
The J011YLSE:2£ meth2d efficiently‘g;pups the data and is fully

:cLW&A - e
stochastic<iSituatiens—i#—wh%eh—bheFez}s’both loss (death and
w\ ; .
emigration) and164£::;o» (births and immigration) are-covered, auq
The Jolly-Seher uethod -also makes allowance for any animals killed
L

after caéture and hence not released again (Southwood, 1978).

o
The basic equationZﬁn’the Jolly Seber method is:
Ny = oy
ry

wher-e Ni = thg(esti@ggg\ggfulatxonfon day i

M, = the estimate of the total of marked animals in the

i
population on day i
ry = the total mumber of marked animals recaptured on day i
"y =.the total number captured on day i (Southwood, 1378).

"
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The following conditions must be satisfied for use of the

regression line model :

- The sahehire—ee. trapping procedure must noﬁ{Lnuan.Lnn_in:neasaA

the probability of an animal being caught.
: {
- The population must remain stable during the trapping o
catching period; there must not be any significant natality;

mortality (other than by the trapping) or migration.
- The population must not be so large that thﬁﬁcatéhidé of one
b‘ 3
member interferes with the[cat i of another.

- The chance of be1n%i;augbt must be equal for all animals

Eropfed
o Lansd o

The regression liné/methoqéugga—the principle that the rate

(Soufhwoo?/’lqre).

of decrease in the number of unmarked animals captured is

linear and that the zero intercept (no unmarked animals captured)
will yield the total population estimate.The number of animals caught
on the i th occasion géé/ﬁlotted against the previous total catch.

The line may be fitted by eye or calculated (S8outhwood, 13¢78).

Tobleo
For this study both methods were usedXnSaa_Appendxx_A_&_BJ_



5/4/Species composition and habitat preferernces

Three species of rodents were captured,
)

subfamily Gerbillinae['éerbilturus paeba (Hairy-footed
Gerbil),Gerbillurus tytonis (Dure Hairy—faoted Gerbil)

and Desmodillus auricularis (Short-tailed Gerbil). A total of 63

all belonging.to the

gerbils were caught of which 42 were G. paeba, 17 were G. tytonis

and 10 were D. auricularis.

The capture history of each individual rodent is reported in

M/T“Miﬂ — Dot ek o wafiice willon addigucotin

QdéggrigglaFis’ﬁg%ﬁhainly captured on the hard calcium

carbonate substrate (row A& B while G, pagba occurred

throughout the study area: G. tytonis also occurred

towards the southern side of the study area (mow-Q,B.C & D), both
on the sandy substratelagtaéiL_as on harder ground. Several burrows
of Dauricularis were located seuth—ef—rTowA—&B on the interdune

plain, while G._tytonis burrows occurred pfimarily on the

sandy soil and under the INara plants.

Ja,J’?opulation estimates
The Jo\ly—SebEﬁ[nsb&mi&e—gou.—th. following total population

5 FemE—N
estimates: Gerbillurus paeba = 70 sta.(:QS)

Gerbillurus tytonis = 119 Ls—o-(:ﬂ)
: ——
‘Desmodillus auricularis = 7  ¢sre.(£3) (Table 1)

6 . { ' S
Wouk 1opaat waulls . f Tk + & aGdle
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The population estimates calculated by using the regression;}%ﬁé

method gives population estimates of:
g
Gerbillurus paeba = 47 <s~e.( +3)

Gerbillurus tytonis = 13 4s+a.( +2)

[
Desmodillus auricularis = 6 ¢(wref +2) \3

Thus the Jolly-Seber method gives a tota{’rqﬁent’population

estimate of 88 individuals and the regression-line method

estimates 66 individuals.
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A< pIscussion
. @erbill 4 20675“‘(
{sl=B wr is a small i b i
oo e ma species of Se'blll,lt’o:curs from

theLPape to southweifern.Angola)aad-in

the drier areas of
Southerr Afric ?hm.( 4 ‘_E,_aMM6M’k.._.,PEE,-’I fuk nok o ’(A‘ Ndm«& W%

Iﬂ;efers sandy soil (deseﬁt and

. . 4
(subdesert condxtxons); andy allyvium with a grass, scrub or

woodland cover are commonly frequented (dE»GraaffI 1981 /
) _ MLW s ) *
4 Smlther5/ 1383). Ggf@aeba is characterized by its slender
form, a slightly tufted, long tail and well developed ears. The
upper parts of the body vary from reddish-brown to a greyish—r;d5xw£u2
fhe under parts are pure white and the tail is the same colour as
the upper parts. The distal part of the hindfeet are always

hairy and the claws on the digits are fairly long for digging (de

Graatf/ 1981,/ Smithers/ 1983). Q@M/W Lo 4gcies dam//éa"‘

B
w 1
Gerbillurus txtonis,arﬁ’endemic to the shifting sand dunes

south -of the ?uiseb.River in Namibia. Chanaetnnisti:_nﬁffﬁese

gerbils arﬁ[the sharp liﬁa'of demarcation between the dorsal and
ventral colour of pelage. The upper parts of the body are

reddish browntfné he :zferside,-hands and feet are white. TFhey—
h=ave gmall white spotg{behind the ears and just above the eyes,Aré&l
{Fe tail is very long w;th a greyish tuft of hair at the tip (de

Graaf# | 1981, { Smithers/ 1983).

western Africa. They are found in the Capeaﬁhransvaa ; Namibia,'

Desmodillus auricgularis has a wide distribution thro?pvzzzlstxthh

and also in parts of Botswana. The short-tailed gerbil occurs on
hard ground with some cover of grass or karroid bush. The most

prominent. featurefef D auricwlaris.are the large white patches

8
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behind the ears. There is a wide variation in the colour of this

species, but the under partsjare always Pure white. The tail is

short. compared th o
P wi Zw and is the same colour as

the upper parts of the body. The Palms and proximal halves of the

oles of their feet are nal.edJ e distal half of the soles and

undersides of the toes are closely haired (de Graaff, 1981

3

\?mlfhers, 1383). .
The habitat preferernce 94 the Qerbils in the study areizgan be'&& ﬂhudu?-
H

~seen in Fig. ZM?HTfidagreed W /t e literature available (Boyer/
{00 [P

1999,) de Graaff/) 1981,{ Smithers/ 1983) as G. paeba occurred

towards the river and G. tytonis were found in the sandy areas
towards the dunes. é%tﬁzspecies showed alizzzgntration where

vegetation occurred in the study area, As—wxpectad. D, auricularis

were mainly captured on the more stable gravel plains.

Eon_tba_pupposa—e+—thfs—stuﬂy.I;e tabad population sunber—

g and.
estimates of the r.egression L}néfmodeleay—be-considered of
more value thanL?hat—o* the Jol\yzSeber model)LIhe.regression~
/}iﬁ; estimates Qfaibfloser to the Egtaif number of
animals captured,éfssuﬂﬁgg-that most animals were captured

by day nine, as no new animals were caught, that_day.

The high population estimate obtained by the JOIIZZSeber model
indicated a transient population or that the animals had a large
home range. This broke,two of the conditionslsot—b* he Jolly-
Seber model and the population estimate was probably an over

esfxma%feﬁv The number of animals present in the study area at aﬁ%

{al
population estimate

-

e
point in tnme[here—llkely to be less than the



J

[+mmbe of animals in this study area are suggested.

[

as it includedL?n4ma+s from the outside pf the study area. The
ol A
regression L}né’model was-likelyz;a—giua.a more realistictuiau of

the population nunber of Gerbillinae.

A relatively'high Population density of 66 @gﬁf;ls'héﬂioccqud

Boyer- (1388) recorded a maximum Population density of 18.2

§ﬁ4mats'héJin the Namib dunes. Several reasons for the high

It is an

ecotone which shows characteristics of riverine, dune and gravel

plain habitats. This diversity of habitats may be able to supp;rt

. Cnlowg TN
a h1gherL§E;§§F of rodents than a morﬂaﬁﬁginp»—area. Annﬁhep— A{Za

& o

pPoasibility is that fairly good rains occurred in 1987( resulfing

)

in above nbrmal primary plant productivity in the study area fhe

ot )L
rodent population densiﬁg may have increasedL?uéiio th17L Anatrer
ﬁeasun‘tun¥d—be—thatlthere)jneLa gr-eat number of invertebrates

0.,
available to be exploited as food resuurce;/ﬁbout 225

d ¢ w /é o
Lguggnshggﬁnis_angnisglif<ﬂ%:gjzg,Nﬁita ady Epiders),which are
2 getb b apaciesafiudred ,

potentiatl prey items oﬁiggggiiiiﬂgg,occungun the study area

(Henschel pers. comm. ).

De Graaff (1981) and Smithers (1983) recorded that G. paeba féed)!
on plant material, but Boyer (1988) found that their diet alsg_

&mufrvxﬁa 'A>m“€ . ’ ;
sonsiska—eé 52,9% invertebrates. Qgﬁﬁ;%lgglgnii is mainly

grsﬂhivorous, but may eat insects (De Graaff/ 1981). Boyer (1988)

pi62rrecorded that G. tytonis &lse faodr on invertebrates aMU¢nudsﬁ}13

betweer 33,6% (+3,2) and 58, 9% (3_4,9),6 wkiinacl, cotkedi.

A1

oo . 5
TwoLmope rodent specieslocgur in the study area, Rhabdomys

punilio and Thallom saedul cus (Boyer pers. comm.). The former "

10




is a diurnal terrestrial species and the latter is an nocturnal

oa.n

e,
arboreal species (de Graaff/ 198U{%MEhe trapping jin this study
thlaaiug%%nelgien—ns Ek

wepe—terrestrlal and nocturnal, [

species werﬁlcaptured.

s the study area is iﬁ/j/hypgr-arid area of the Namib, it

ugge?€s that\there m

iv

fur

~.,
S,

‘rodent spe

ccurring here.

ther investigation.

i1

fA(

-

ese
i

70N Q .Q ’

< P —— N /
?} be comp titxéﬂ/for rgfggpées qttfﬁen the

This should be cons;dared for

50/8/?7
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JOLLY: G.paeba population estimate at Visnara

——y

Jolly ‘s Stochastic Muftiple—Recapture Method -

iLATION ESTIMATES (JOLLY-SEBER METHOD)

% - TOTAL TOTAL SURVIV NUMBER S.E. S.E. S.E. COMFONENT

. MARKED MARKED NO. RATE JOINING N PHI B OF SE(N)
(ALPHA) (M) (N) (PHI) (R)
0.00 1.0000 0. Q000

Q. 2727 7.00 25.67V 1.0000 6.48 10.81 0.0000 11.59% .55
0.4667 15.00 32.194 1.03936 6.77 8.22 0.0728 2.97 6.48
0.6000 25.15 41.92 1.3613 - 4.13 3.98 0.3154 13.75S 8.03
0.6923 42.43 61.29 0.7293 7.98 13.28 0.2176 11.91 1v.74
0.6423 23.83% 52.72 0.9123 -7.16 14.73 0.2361 9.12 13,195
0.8667 35.50 40.96 1.4133 12.77 11.16 0.7017 13.07 8.v4
Q. 7500 S2.00 70.67 35.5S6 34.73

1.0000

COMPONE
OF SE(F

Q. Q00
0. Q0
0,098
. 339
Q. 207
Q.231
.71z
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JOLLY: D.auricularis population estimate at Visnara

FAGE i
===> Jolly's Stochastic Multiple-Recapture Pethod ===
ATTON ESTIMATES (JOLLY-SERER METHOD )

% TOTAL TOTAL SURVIV NUMRER S.E. S.E. S.E. COHFONEMNT CUFFUNE
MAREED MARKED MO. RATE JOINING M FHI B OF SE(M)» 0UlIF 5E(F
(ALFHA) (M) (N) (PHI) (R) '

0.00 % 1.701312E+38 7 1.309438B2E+13

% 1.304382E+19 o
1. 0000 Q.00 2.00 1.0000 2.00 1.723 0.0000 2.00 QL0 Q. OO0
). 5000 2.00 3.00 1.0000 S5.00 2.45 0.0000 6.32 2.00 ?.OQC
1. 2333 2.00 2.00 1.0500 -2.83 6.32 0.0716 6.22 6.?? g.%Z?
). BOOO 5.25 6.56 0.8000 2.75 32.25 0.1783 Q.62 1.06 9.?§g
1. 6250 S5.00 8.0Q0 0.7500 Q.09 2.239 0.15x21 Q. Q0 Q.00 g.guv
L. 0000 6£.00 . 6.00 1,.0333 1.29 2.4945 0.047S .61 Q.00 0. 0BT
1. 8233 6.20 7.44 2.64 Q.88
{ . OQ0O0

00 I P b AT 75 ST AR B ¥ o LY, S\ S i
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> ONEVREG (R:GERKCAFT):

X A+(BEX)

3.222223
13.22222
B8.722222
11.72222
11.72222

: = ama
' 9.722223

) 12.22222
) 10.22222
» 13.22222
FEG COEFF  13.22222
REG COEFF -1.5
SIh ERROR  2.327051
SID ERROR  .BOOTIAZ
1 ERR EST  5.064661
NEFF DET . 3328829

OVARTANCE  ~7.5

ORR COEFF  -.577826

WUREN-WATSN  .5318688

ANOVA for a linear model:

Regression formula for G.tytonis at Yisnara
FAGE

AXEXF(B*X) A+BYLOG( X) AEX R
(@ Q O
Q O Q
o 0 0
Q Q QO
O O O
Q Q o
0 O y)
O Q (U
0 Q Q
O Q Q
O Q Q
O O Q
(§) Q 0
0 Q Q
Q (0] Q
Q 0 0
s O 0
0 o o
A+(B¥X).

Source of Variation Sum of Squares df Mean Square
i Feqression 30 1 30
FResidual 173.5555 7 25.65074
Total 269.5556 8
F-Ratio = 3.508669 R-Square = 333883

20

e =Pk et e —— e —
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= OHEVREG

E208)

{B:GERBCAFT) :

X A+(B¥EX)
14.32159
2.649818
2.6499818
18.9922€6
28, 3367
22.6€6438
3IF.EBO1S
27.68015
47.02353
FREG COEFF 47.02359
FREG COEFF -4.671721
STD ERROR 4.861673
STD ERROR . 2010686
D ERR EST 7.32320313
IEFF DET TIZZA21
VAR TANCE 8.54167
IPF COEFF .B307256
IFEBN--WATSN 1.133362

qOVA for a linear

model :

Source of Variation

Feqression
FPesidual

lot )

F-Ratio =

26.88086

Regression formula for G.paeba at

AXEXF(BEY)

( l) (W)
- . 0
(8} 0
Q Q
0 QO
Q 0
O Q
Q Q
Q Q)
Q Q
0 0
Q Q
O Q)
0 0
Q 0
0 0
(a] 0
Q 0
A+(B*X).

Sum of Squares

1440. 448
3rsS.1082
1815.556

R-Square =

2/

A+BELOG( X )

coCccocOoCcOCO

AEX B

Mean Square

1440.443
53.9586868

YYisnara
FAGE

i
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-3 ONEVREG (b:gerbcapt): Regression formula for D.auricularis at Yisnara

FPAGE 1
o) fm”“*_ -—fti?ff:,_ AXEXP(B¥X) A+B¥LOG( X ) ALY R \
6. 000001 0 0 ) { o
B} o .C) Q Q Q
5. 000001 o 0 O 2
4 Q - QO Q %
5. 000001 Q] W) s 5
- O O Q 0 &
i 6.000001 (4] (o) Q c)
5. 000001 Q Q Q 2
6.000001 Q) Q 10
RFG COEFF 6. 000001 Q Q Q
REG COEFF ~—1.000001 0 o 0
S1D ERROR 2 O (o] 0
STD ERROR 1.34164 0 Q (¢)
D ERR EST 3.3333393 0 0] 0
JEFF DET . 0735235 U Q 0
IWARIANCE -1.111112 Q @) 0
ORR COEFF -.2711632 o o 0
URERN-WA I'SN .178571S O Q €]
MNOVA for a linear model: A+(B¥X).
Gource of Variation Sum of Squares df Mean Square
reqression 8.888837 i 8.888837
residual 112 7 15.9299399
Total . 120.88832 8
F-Ratio = .5555563 R-Square = .0735235

P24




