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SHORT NOTE

Notes on the adaptive ecology
and behaviour of four species
of Rhoptropus (Gekkonidae)
from the Namib Desert

with special reference to a
thermoregulatory mechanism
employed by Rhoptropus gfer

v
Francois 1. Odendaal*
Zrolppy Depurlment,

Uriiversity af the Wilwatersrand,
Johaniesbury

Acoepued: 2 Pebruory 1973

* Preseol address: School of Biological Sciences, ‘The Flinders
University of South  Avstrulia, Bedford Pack 32, South
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Faur of the members of the gecke genus Rhoptropus
found in the Namib Desert are R, gfer. A, brad-
fefdi, R, barmardi and R, bowltond. They occur in
several combinations of sympatry and allepatry. The
genus is diurnal, an atiribute which may be related
lo the demand for nocturnal niches in the desert, Spol
abservations of individuals in the open after sunset
were infrequent, and amounted to Jess than 0.5 %
of the total number of summer observations. Tn winter
no lizards werc observed in the open after sunset.
The observations in summer of lizards in the open
after sunset could presumably be explained in terms
of individuals absarbing heat off the rocks after dark,
or at the end of a hot day possibly cooling off in the
cool evening breeze. The possibilily of individuals
simply omitting to seek cover for the night cannot be
excluded.

The genus has a more or less sedentary habit of
obtaining foed, The lizards sl metionless o wait,
often al stratcgic places that increase the field of view
like oo a rock overlooking flat rocky surfaces. A small
amount of active foraping does take place, hawever
less s0 in R. afer lhan in the other species. The
larger foraging cocfficients (ime spent Foraping/total
time of activity} of species other than K. afer may
be cxplained in lcrms of habitat diversite. 8. brad-
fteldi, R. boulteni and R. barmardi penerally live in
rocky hills or ridges where a great number of cracks
and creyvices occur, often conlaining gnats and noc-
turnal moths. To some cxtent these species go afier
prey in these erevices, but by far most of their time
is spent employing the sit-and-wair strategy. R, afer,
living on flat flaky granite surfaces, inhakits a far less
diverse habilat with respecl to tcmperature micro-
climates and microhabilats in peneral. It is more
reslricted Lo desert conditons in itg distribution and this
may also relale lo it being the most sedentary of the
four forms eccurring in the Central NMamib. A number
of Fairly active lacertid and scincid foragers in-
habit the sites in which the former three specics were
siudied including Mabuya hoeschi, M. sulcata, Avama
gpp., and Eremias undata. The K. afer sites, on the
other hand, hardly contained any active foragers.
Werngr {1077) mentions that he has only once scen
a lizard other than R. afer in the day-time in that
kind af habitat around Gobabeb. The present author
has seen both Mahuya longiloha and M. oceidentalis
in K. gfer biotope im the Gobabeb area but has
found them (o occur in extremely low densities so
that on some days none were spotted, whersas saveral
hundreds of specimens of R, gfer can be scen daily
on many of the granite subsiratum sites around Go-
babeh.

The genus is morphologically adapted for a rock-living
existence by the presence of [amellae under the toes,
the octher specics more o Lhan R gfer (Table 1)
which can be regarded as an inhabilanl of the gravel
plains while the other three species generally inhabit
koppies or ridges.
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Rhopiropus qfer

This species differs significantly [rom the others in three
important behavioural characteristics, namely in nesting
behaviour, lacomotion and by employing a particular
thermerspulatory mechanism.

Fitzsimons (1943) states thal the epps ura depasited
under stones or laree flakes. The presant author Found
that the eges are laid in sand (but are usually not
completely covered by sand) and they are very olten
not stuck to rocky surfaces as appears to be glways
the case in all the other forms of the geous. The
fifteen laying sites examined by the author were all
under the rocky fakes which are an important physical
character of all ninetecen R. afer study sites examined,
The laving sites contained one to four clutches of two
epps each which were alwayvs partially covered in the
sand under the rocky flakes, very oiten without
touching the rock surface. Occasionally eges were
stuck lo horizontal granite substrates which were
covered by a layer of sand.

£. afer moves in a way characteristic of many ter-
restrial species. It runs somewhat erratically in spurts,
often cavering distances of fifty vards or more hefore
stopping suddenly. When stopping it cryptically blends
with the environment. This habit of locomaetion may
be related to the flat flaky habitat in which the lizard
cannat simply escape some predators by moving out of
reach on a vertical surface. 1t often has to run some

FLATE 1: Hawhed epes of Rhepirepus efer Tound at Cobaban

-4
%)

distance before reaching a shelter. Tt often happers
that the first crack reached is nol suitable, cith
because it is oo shallow or because i is already
cccupled, so that the lizard has to run for shelte
2zain, 1is habitat is nol normally shared by any othe
members of the genos, a habilat which is rather mor E
suitable for last-moving lizards than for a climbing?;
gecka, R

PLATE 2: Hubitat al R Eiprropus ofir in the Tirst interd une villey d ke 8B of Ciobabeb.



prep.). A variety of climbing manosuvres in all angles
arc performed wilh apparent case by R. Sradfeld,
R, bowltoni end R. bormardi. Using the number of
the lamellae under the toes as a parameler, R afer i3
less well-suited o 4 climbing ewistence Lhan the other
speeics of the ganus (Table 13 In lwo sites B, gfer
and K. Sradfieldi occur sympatrically, but in a situa-
tion which approximares eeological allopatry because of
spatial niche differentiation. R. gfer almost exclusively
oceupied the horizontal sspect of the site while R,
bradfieldi almost exclusively occupied the vertical
surfaces ol the boulder,

A particular thermorsgulatory mechanism is employed
by K. afer which involves the utilization of a brecze.
The use of this mechanism is a funclion of the habitat
in which the only shade fFom aboul 9 h 30 to abom
15h30 s found in the horizontally sienaed flaky
sheflers. In this kind of habitat the lwards will be
forced 1o take cover from Ihe sun for o preat part
of the day in these cracks and under loose-tving
flakes. However, when a breeze is prescnt during these
hours, and especially i it s a cool one from the
ocean, the lizards do not seek cover, but position
themselves in the following posiien on the rock:
the body is Efled as high as possible off the surface
ol the rock, and sometimes purt of the tall as well
The lizard selects the highest physical site in its
immediate vicimity, I it is chased off its perch it will
resume ihis original positon as sooo as permitted,
When “breering” the Heard is most reluctant to [eave
its perch and po into the rocky shelters, An ambicnl
lemperature difference of up w0 5°C (hut usualby
I = 3°C} between the cooler perch in the broess
and the sheltered air under the rock explaing this
reluctance in view of the fact that ambient temperatures
may be as high as 43°C on a hot summer day,
The positbon of breezing is very distingt from the
ordinary basking position. In the carly morning the
tizard lies flat oo the rocky surface. As it becomes
hotter, it will [t its head off the surface before even-
ually taking cover or taking up the bresring position.
Individuals were ofien observed during the hotter
hours to be orcotated to the sun with an angle
minimizing irradiation. and often they were orientated

LATE 30 Rhaptropes afier in the “breezing™ posiGon,

REEETHOPUS: BEHAYIOUR AND BECOLL Y 2 5 '}'

s0 as to maximize the cooling effect of the bresze,
namely by assuming z position 4+ perpendicular to
the wind direction. The importance of wind direction
and wvelocity with respect to the position of a lizard
in exchanging cnergy by convection with the surround-
mg air has been illustrated by using a metal {silver)
lizard model {Bartlett and Gates, 1947%

“lt 8 known that many actve lizards malntein their
bedy temperatures within frly narrow limits which are
characieristic ol the species and in order to maintain
4 regular temperatyre, lizards orientate themselves in
their environment 5o that the establishment of an equi-
librium between the hear budget gained and energy lost
is resulted, This will result in a body temperature which
is characteristic of the species” (Bogerr 1959 On hot
summcr days the “breezing” thermorcguiatory mechu-
nizm of HKhoptropuey gfer probably plays a4 major
role in maintaining a suitable body temperature. The
possibililty of the “breezing” position playing a role
in Lerritorialicy, because it makes a lizard i that
posilion meore conspicucus to other Hzards was suggest-
ed. This possibility can be dismissed since no “bresz-
ing” positions were obscrved at all in winter or on
windless summer days.

Rhopiropus bradffeldi

R. Bradficldi sticks its eugs to rocky surfaces in all
planes. The ezgs are laid in cracks in clntches of twa
egas and the laving sitss may be used by onc or
nomerous individoals. Werner (1977 makes mention
of two egg-laying sites uncovered behind vertical slabs
of exfoliating sandstone surmised to belong o Rlopire-
pus bracfieldi.

This species is an excellent climber and active through-
out Lhe entire day, since Lhere is always shade available
on the site. They are able to perform a varicty of
maneceuvres exploiting all angles of the rock face. lts
ability to climb in parl i manifested by the great
number of lamellae under its toes, (Table 1L Two
Lzards were marked and it was lound that they main-
tained more or less the same locality on g boulder
lor severat days. They display the samne behaviour as
R. afer whan a lizard moves into a crack already
occupied by another lizard althouph several individuals
may take reluge in a large crevics,

Voalisalion in the form of high-pitched sgueaks has
been observed when lizards approach one anedher,
indicating a possible rolz in territory maintenance or
other forms of intra-specific inleraction. The possibility
thal it funclions in part as & Warning system may not
be rufed out since scverad lizards emitted these sounds
on occasion in a very short space of time when

approached by the author. The tip of the tail & further.

more employed in a flicking movement. This dgain.
mostly happens when Hzards approach one. adother.:
indicating a possible intra-specific communicative func-.
tion. Oceasionally the tailtip appears to be wagged:
spontanzously since the observer was unablg to.detect |
another gecko in the vicimily.. 20 i
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FIGURE 1= Illesirating amaunl of breezing® tin o, ol individupls) in Réngregpey ot in relscion o lemiperatare (umbizet) aml wmosmm
ol sinul during vwn days at o flaky granite surfoce in the fest Tnerdune valizy. 4 km SE of Gebaleb, Mot 10 earpdalion between the Amnsn

ol “hreesing” ahad omount of wind, The greph of ney of individuols wos abtained by wulking rondum ransecls at an even pace acesss the site:
for the duratinn of the whole activiog neriog,
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FIGURE 2: Ilustradng amuunt of “breezing” (in no. of individvals) in Rhepropus afer in relotion 1o emaunt of besking {In ne. of

individuals) during peak activity period on a fairly windy surmmer doy at a
Bolh arepls abtained by walking rondom transects gt on sven poce 2

TARLE 1= Mo, of rows of lagnella in three species of B fromtreons.

aky eranite swrface in the Grst interdune valley, 4 km SE of Gobabieh,
crass the site Tor the duration of the whoiz activity period,

PLATE 4 Eges of Rlopirogs Greredfeldi at Bloedkoppic,

fhapirapus harnard!

Ahopiropus harnard! has similar layving sites to R.

an brodiieldi. They have a tendency o be more communal

Roafer
dizgits
I I I &Y Y Taual
[t a6—7 7 7 T 335 sumple size:
an
hund S—6  B6=T 67 £ 31.5
K. bgreards
i oo 1y v Touwl
%1 T—BET-BHE-8  BE-9 E-9 405 sample see:
14
hand 778 B 8.9 49 3u5 '
£ Gradfieldl
i 11 m Iv Y Total
Tisar BE—2 g 1 45.5 sumple size:
hund EB-G 0 %210 9 4453

£, beylend (Trom Vo ¥ FitzSmons, 19434

in laying site choice with laying siles somelimes cone
lairing up 0 more than 200 cegs. The laving sites
are also simaled in cracks or belween boulders,

I T IV ¥ Taml R harmardl is aso 4 pgood climber and the most
o i 7 12 I8 § Ha generalized in its prefercnce of habitat. 1L is also found

— e oy a greztar range of rock types than the ather two
b JF 7 8810 8 385 species. {(hdendaal, in prep.).

e T e e W L R e N B e 2 e e 3 208 e

Saa



i . T #
Wop -

FLATE 5: Eggs of Rhoperopes fernardi al Blucdkoppie.

Rhopiropis bouliong

Rhoptropus bouftoni was obzerved casvally al various
localities in the northern MNamib. 1L was not studied
inlensively like the other three species but the mar-
phelegy and behaviour appear (o be very similar (o that
of K. bradfieldi
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