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HEPRODUCTION IN TWO NAMIB DESEHT LACEHTID 
LIZAHDS ( APOROSAURA ANClliETAE AND 

AJEROLES CUNEIROSTRIS ) 

STEPHE:-< H. Cou>BEHc A N ll \11 c 11AEL D. llmH NSON 

The n·protluctivt' cyclt-s of two narrowly sympat r ic lan·rtid fron1 tlu · 
1\alllih Oest•rt of Namibia \Vest Africa ) wen· invt·stigatt·U. ,'lj }(lm .\allra anchil'lru: is 

of continuous reproductive activity for prolonged periods (Jan 1\.J'i' fi- l' d' HJ77 ). Hep ro-
ducti\'t' adi\'ity declined sharply in 1877, but <tuickly increast•d in April. Hecovt'ry was 
complt-t.-d by June 1977, and reproduction continued into Dn:t·nllll'r HJ77 wllt'n till' study was 
ll'rtlliuatt-tl. Continuous rt'pmdudi<>n for n1ort· thau I yr is typical <>f tr<>pical lizard s. but has 
not bet·n reported previo usly for a des.·rt spt'ci<·s. Causes of tht· IU77 

are not totally d ear, but ap[W<tr to be related to decreased rainfal l, to lower 
of inst·ds, and l <l lower lt•vels of stored fa t. Tht• average dutch of H5 fe ulalt·s was 1.:1 eggs 
( nuige 1- 2), ;md 2-•l clutches art' produced yearly. 

M l' roles crmeirostris has a reproductive cycle typical of tt•IJlpt•ratr zone spt·t' it·s, with spcrru i<J-
May-Ft"hruary (sprin ' -S lncr ), folltllvcd l>y autunmal regression 

;wd tilt'n recrudeseem·t· ( April). (h·idoJt:al t'gg, wo·rt• found over a .'5-nlo pniocl ( Sep- Mar 1. 
C lutch size of 2H fclllalt's al·t·ragcd 2.9 r·ggs ( raugt• l--1) , ) lilt! ft •Juales can produce two 
dui!"h<"s t•ach year. · · 

Both. spt·cic;;. havt' st·a sonal fat C\Tit:,s typical of h'mpr:ralt• ZmH· lizard s, in ll' hich fat l>odit •s 
,·ula rgt· in autnuu1 a nd arc dt•pll'lt•d b y hut tlw n·lativt· a nlOlll lls of !at stored b y l' acL 
' l" "cit•s d ifft-r '"nsiJ emhly. 

K_, ·y W(ln/s: l.a<·t·rtid<ll"; i\a ruil> lksert : Heprodudion ; Squau1ata 

lh:l'ln >llUCt'I\'E patterns of. ]\;orth Anleri-
catl haw· become increasi11g ly better 
kno\\'n in rcc<'nt years, but in other areas of 
the world this information is very lilllitell. 
The coastal i\'amih Desert of southwestern 
Afric<l is such a region, and studies of the 
rl'produdi\'t' ' cycles of any of the approxi-
llJatelv 50 species of lizards in this fauna are 
lacki1;g . Tht• Namih is a cool, coastal desert 
wit/1 ,, 1rrild , subtropical dimat<" (Logan, 
1960; Schultze, 1969). · 

MATEIHALS AND tvfETIIOt>S 

Our study sites lie approxiuwtely i1 1 the 
central portion of the Na1nil> D esert <t1 1d o1r 
the Tropic of Capricom. At Cohalll·l> , tll(' 
mean ambient winter tl'JIIperature is l H . .') "( :. 
all(l it selllom goes below 10 'C. Su1rilller air 
tetnperatures average 22.k"C , aml very fl·\1 
days are above 40' C. Over three-fomths 
(77% ) oftl1c <lllllttal rainfall (.\: = W.H n1111) 
oecurs during the Slllllllter ( D cc-Apr ), hut 
years with less than 1.'5 111111 of rainfall an· 
not uncommon ( Seely anJ Stuart , 197(i ). 
All A. anchietae were collccteJ in the sand 
dunes within 8-10 kn1 of Cohahcl>. 410 111 
e levation, N;uuih Desert, Na111ihia ( 23 :3:3'S, 
l5''05'E ). This sand-diving lizard is re-
stricted to the vegetatioukss slopes of sa11d 
du11es from approximately l5- 27"S _la ti tmlc 
( Louw and llohu. 1972 ) . Except for Feb-
ruary 1976, monthly samples were eolkctnl 

In a pre liminary analysis of the reproduc-
tion of Apvrosaura anchietae, Louw a llll 
llollll ( 1972) examined the gonads hom 37 
individuals and concluded that reproduc-
tion probably is ascasonal. T he reproduc-
tive pattern of cuneirostris was pre -
Yiously unknown. Here ,,.e describe the 
reproductl\'t' cycles of these two related 
species and discu'ss some environmental fac-
tors that lllay control the differences noted 
it I their iTproducti ve pa ttcrns. 

fn)lll January 1976-Dece lllhn HJ77. Adult tr 
ntaks averaged largt·r ( 4.S g , 49 lll ll l 111 /"'-

-> 
J(i!) 
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TABLE 1 . ..--Sf'asoual distribution of stages iu testicu-
br cycle of AporOi <IUra anrltictar, January l87fi--
Dt'cember 1977 . (!'io s;uupk WjiS 1 l'Ollcc-ted in 

February 197G.) 
-- -·- -·· ---- - - -- ----------·- .. --· -·. ------- - -- - --- --- - ----------- -

Spl'n u i_o- ]\<'-
g-t'lll'Sl'i gn·sst·d dt 'S(.' t 'l\l 'C' 

Mnnth 11 ( (%) t •; ;. ) •;;, ) 
-----------:::. 

]au 9 ]()() 0 0 0 
12 lOO 0 () 0 

:\pr 11 lOO (} (} 0 
May u lOO () 0 0 
Jnu lOO 0 0 () 

jul J(l lOO () () () 

Aug 12 lOO () () () 

Sep 12 lOO () () () 

(Lt u lOO .() 0 0 
l\ov 1:) lOO () () () 
!),.,. 10 IOU () () () 

jan }) 11)0 () () () 

Fl'b lO 0 10 0 
n G7 () :33 0 

:\pr \) 78 0 () :2:2 
:\ l av ll H() () () 11 
Jun 10 lOO () () () 

Jnl ll lOO 0 0 0 
Aug 11 lOO () 0 0 
St•p 9 lOO () () 0 
( , l'( 1:2 lOO () 0 0 
l\ ()\' 10 100 0 0 0 
I l,·" 1:2 IUO () () 0 

snout-\ cnt length [ = SVL] ) than females 
(:3 .1 44 111111 SVL) . 

All M . l' lllwirosf ris wer<' t·o ll t'( 'll'd 111 thl' 
b road dciLti,· porlio11 of thl' Kuisl'h Hiver. 
.5-10 k111 N\\' Hooiba nk (2..1 'U'S , 14' ;).5'E ), 
elevation 100 m. This species lin•s mai nly 
in fla t, sarHty, and perennially vegetated 
intcrdurr(' , .,tJ Jcys or in open plains ad jacent 
to the sand du ne l'cgions. E xcept for J u ly 
H.l76, n ronthly sa111pks were co llected Feb-
ruary 1976-January 1977. Adult 111ales av-
eraged larger ( 8.1 g , f>4 nnn SVJ .) .than 
fe rnalt·s ( 4 .7 g , 49 n rm SVL ). 

I .izan.ls were preserved in 107-· fonnaldc-
hyde, and gonads were embedded in paraf-
liiL I Listological sections were· cut at 8 ,um 
and stained wi th iron lwmatoxylin fo llowed 
by eosin connte rsbi11 . Conads from 2.50 
nwle attd 20 female A. and 97 
male a nd 34 female ., f. cu l!eimstris were 
sectioned. Fat bodies were renHl\Td from 

preserved· spccinlclls ai ,([ weighed [() t h(' 
lll'ares l 0.1 111g. Agv at sexua l rnal11rit y \Va.s 
<'sfinJakd from allirllal.s 11sr·d ill lll:trk--n ·r·a p · 
tun· studies a 11 d vnili<·d from li zards slll>-
ject('d to a 11 topsy. \'orwh n SJH'('iniCIIS of 
both species were d('posi tcd ill til(' ll(' rpl'lo-
lo;.-;ica l ('Ollcdion of t l1c Los Allg(·l<·s Cot 111l \ 
i\'ltJS<'lllll ul :\atural l l is lory ( M . 
lris, Nos. :\ . andtielrw , 1\os. 

. 

({J.:s l! I.TS 

A J!Orosaura a nchie I ru: 

.1\la/e ertclt:.--This species C\ h ibitcd cO II-
Iit llllH IS spen uiogl'nesis fru 111 January J<J/ (j 
through Jauuary HJ77 ( Table 1 ), and Ill(' 
epididymides co11tained spcn11 thnHtg hollt 
this p e riod . T es t icu lar r<'grcssion O('(' lliTnl 
in lO'k of th<' 111a lcs in Fdm1ary :11111 
iu of tlw 11 1al<'s ill \larcl 1 ol tltal \Ta r 

(Table 1). As Lich t a 1H I Conmn ( U.J7(J ; 
reported for severa l spl'cil's of Anolis, spn-
miogcncsis was ill progn ·ss i 11 snllw Ilia I ('.\ 
eve11 t!Jough teslvs had dccrl':Js('d ill 
1\('Cll\'t·ry w as rapid ( Tah lt· I ) , a11d 1111· 
ptTL'Cll lagc of lll:tlt•s ill('l't ':tst·d 
i11 Apri l ( 7o'/i ) alld \lay(.')()',, ). Fmll l Jtllt!' 
t l1rough Dec<'lllher HJ77, a llt llaks ('\:Jt ll itll'd 
\V('l'L' undergoing spl'rrn iog<.: ll ('s is . 
t11alr•s r<'ach St ':-;lla l nlalllrity at 40--12 n1111 i11 
S\'1. wh('ll t lwy an· {i-7 11 10 of agt' ( \L I). 
1\ohittSilll , llrtprdJiislwrl ) . 

l'cllude Cljcii'.-Frotll J:utua ry ID7G I() 
Fcbwary HJ77, varyi11g p roportions uf till' 
fental c population W(' rl' rcprod ucti vely ac-
tiv e ( vit cllogcllic fol licles to ovid ll ca l 
( Tahk 2) . In March HJ77 no rq>rod11di \T 
acti vity was obscrv('d in tlw (() fe rnaks <':-; -
anlillcd. Yolk d('positio11 had slarll'd agai11 
in Apri l as 2 of tlw H fentaks co11taitwd tol -
liclcs i11 earl y vilt-llog <'n <'sis (Tabl<' :2 ) . l•'o l 
licks tha11 :1nnn Wl'r<' in 1. \\'o 

fe n1aks in May, and fl'malcs wit lt ov id1wa l 
eggs were colkctl'd ill J tdy. Portiu11s uf 
the population wt·rc· n ·p r<Hlncti\'t·h • a l'l ivt· 
through ])(·n·nd H' r W77 \vlwt 1 t 11(' sllld y "as 
tcnninat(•d. 

T lw ll]('all lllll ldwr of eggs o r <'llhrgl'd 
follicles ( ·.> :1 n1111 ) i11 .'),') i<'lllalcs \\·as l.: l 
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( range 1-2). which is one of the lowest 
values reported for non-gekkonid lizards 
(Tinkle 1970 ). The largest reproduc-
tively active female measured 47 mm in 
SVL, aml the smallest was 37 Illlll in SVL. 
There is 110 significant correlation betweeii 
female body size and number of,cggs pro-
duced ( r = .12, d.f. = 83, r > ,l). Oviducal 
clutches frorn 2.5 gravid females averaged 
l3.H2'X of total hotly wcigl1t of the female 
parent. Fnnales become mature at approxi-
nJatdy -t--6 tno in,age (M. D . Hohinson, U11-

puhlished), and accorui11g to Tiuklc's (19ml) 
classificatiun they an; early-maturing. As 
might lw expected in an aseasonal n·pro-
dHctivc cycle. varying pcrct' IItages of fe-
males were rcproductively active (Table 2) 
each This contrasts with the syn-
chronous p;lttcm of ovaria 11 development 
in several temperate zone liz;mls from North 
America ( Coldbe'rg, 1975) where more than 
90'/;. of tlw females in the population initi-
ate yolk deposition and ovula.tc at approxi-
u1att'l y the same time. 

Advaueed yolk dcpositio11 (follicles > 3 
111111 ) occ·Hrred at the same time that ovi-
ducal eggs wf're present; tlwrefore, it is 
clear that females may produce nHm' than 
one dutch per year. Weight records and 
palpatio11 of eight marked fcma les indicate 
that tlw number of clutches produced per 
female each year varied from (M. D. 
Hohinsn 11. IIIIJIIIIJlishcrl) . A]Jnrosurtra nn-
d1i ctac hatchlings averaged 2H-2S 111111 in 
S\' L at birth and were ohserveLl <·aeh montl1 
from fannarv 197fJ-Decemlwr Hl77. with 
IlH>st ;;pp!'aring Noveniher-Fcl>ruary. This 
ohser\'atinn indicates that a seasonal ln-et•cl-
ing peak occurs within this aseasonal repro-
ductive pattcm and that most egg laying 
probably takes place from June to Septem-
lwr. · 

The m ·arian cycle of A. anchictae is simi-
lar to the cvck of Ano/h carolilwnsis, which 
prod11ces single eggs over a prolonged pe-
riOL1 hut not during autumn or winter (Ham-
let! , 1952). Licht and Conmn ( 1970) , 
Andrews :111d Hand ( 1974 ). and Somma an<l 
Brooks ( W7G ) described a si1nilar pattcm 
in other .·\noli.\· li zards. J n nmtrast, A an-

TAilLE 2.-l'ercentagcs or n·pro(luctively a<.:tive 
female Ap.urosaura a11chietac ( vitellogenic to ovi-
rluca l eggs), January HJ77. (No 

sample was coll(•eted in February l 97(;.) 

lh:prntludi\'t·l v 

" uctivc ( 'J,, ) 
- -- - -·---·---- ------· .. .. -----·--·- ·--- -· -

.I an l:l 
\lar J:"l m. 
Apr UJ lL 
1\1ay H fi:l 
Juu 7 100 
Jid 7 lOO 

\) 7H 
S("p 10 \){) 

()cl 12 H:l 
11 50 

]),"(" Ill 70 

11 so 
F,·h , .. 

. ) lli 
t\lar !(; () 

r\pr H 2S 
i\ lay ;) ,10 
J I Ill 7 11 
J ul 10 70 
Aug s (i() 

S<·p 10 (iO 
(let , .. 

·> :)I 
;'\o\ ' 12 15 
lkc IS (i7 

chiclae prodtu:ed m ·iducal eggs or follicles 
with heavy yo lk depositio11 throughout tiH' 
vear and tliHcred lroiJI !\no/i s iu that son1t' 
j·e ina lt•s kHl clutches of two eggs ( l in each 
o\·iduct which devclop(·d at appro:-.;illlately 

same rate) . 
In 1976 and HJ77 fat l>odics in both se:-.;<".; 

rapidly i11 size IH'gi1111i 11 g i11 April 
(Table .'3). l11 l\J77 fat lcVt'ls ht·ga11 to 
decrease earlier (J11nc) than in the previous 
year, am1 remai ned low dming winkr ( jHII-
Aug) at a tin1c whc11 HJ76 fat hodit·s were 
gwatly cnlarg<'d. 

1Heroles nweirustris 

M all' cucle .--Tlw tPsticll Jar cycle of .r..f. 
crmeiro!>tris was seasonal (Table 4) with the 
perio< l of spt'fll li last i 11g lro111 .t\1 a>' 
through Ft'hrHarv a11d l'pididyniides COli· 

taining sp<Till throHgliout tl1t'St' Jll<lllths . 
Testicular rcgressio 11 t'OIIIIIICnccd du ri 11g 
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TABLE :3.-l'c r<.:entages of Aporosaum ancltietac with enlarged fat boclit·s ( > 75· 1i1g) a nd '"'-'all \l'(' ighh 
of fat hudit's ( mg) from January l97fi--Dcccmher 1D77. ( No sample \\'a s L"ollt-ctt•d in F t'hrua r y I97 (i. ) 

Ft' l li.lh'.' Malt ·s 
-- --- ---- - -·- ... 

Fat-hod )· ,:,;, with Fat-hud y 
t•Jdaf)!t>tl w t . t•J d arg<'d w t . 

Mouth " fat lnKiil'S (i::':SEJ " fa t hodit·s t .l .. " SI·:) 
- -- --------- ----- --· ------·----

.Jan 13 () ·• 0.0 
\tar 13 () 2 .G::!:: 2 .4 
Apr l\) 3:l.O (i5 .7 ::!:: 20.3 

H 75.0 I54.1 ::!: 35.4 
Jun 7 H5.7 213.2 ::!: (12.\J 
Jul 7 H5.7 215.7::!: 44.7 
Aug \) ll8.S :201-!.G ± :32.5 
Sep lO 40.0 78.9::!: 20.9 
Oct 12 .33.0 72 () ::!: 18.1 

14 J.1 .2 2:3;.: -t: \.J.-1 
I )l'c 10 () )(j 1 ::!: 5.3 

_I an 11 () .l.(j::!: l.l 
F<'h I'' ,) () 25.2 :± 7.(i 
l\·l a r 10 () . t.:3 ::!:: 3.1 
Apr 8 07.5 H'i .l ::!:: 20 .D 
l\lay 5 HO.O )().1.(; ::!: H .2 
_I till .., 

I 2S.5 -11.2 ::!:: 22.5 
Jtd 10 10.0 7-I.G::!: 2 (i.5 
:\u).( 5 40.0 Ei2.4 ::!:: 22. 1 
Sc p 10 10.0 :3G.!l ::!: H.H 
<kt 13 () :2 1.0 ::!: 3.U 
I'\ m · 12 () I.S 2(i 
DtT 1.5 0 ::?.:3.0 ::!: 5.2 

\l.tr('h , and recrudescence ( i-enewal ) was 
initiated during Apri l all<! completed in 
June. \1aks mature at approxin1ately 45-47 
nun in SVI .. 

J.'c 11wlc cyclc.-As sh own in Table 5, 

T.uiLE •1.--St•asona l distribution of s ta).(t'S in tcstic n-
lar cydt· of Mcrolc.,· curwirostris, Fehr11My l9i'll-
J,muary 1\!77. (No sample was collcded in July . ) 
- --·------- . - ---------------·---- --- -· ------- ----------------------- ------- . - --

SpL·nnio- He- Ht•- Hl'''!ll -
J,!:l'TH·sis gn·sst'd clP.'H't' llt'f' 

Mnnth " (% 1 ( %) ('/.· ) ( %) 
----·--·-·· ----- --------------------- ------- - - --- - -

F .. h 9 lOO () 0 0 
Mar 9 22 22 ,')(; () 

:\pr 9 () () () lOO 
t\ lay u 7H () () 22 
,l11n \I H9 () () 11 
Aug 9 100 0 () () 

St•p 9 100 () () 0 
Od K l OO 0 () () 

i'\ov J O lOO 0 0 0 
Dn· !()() () () 0 
Jan ·- 100 0 () 0 

----··--------··-·----- ·- -· 

lH () 0 .0 
2 :3 () 2.1 ::!: I .5 
15 (iO.O LO:l .H ::!: 2!:>.2 
15 HO.O 2H 1.4 ::!:: 7'2.2 
27 KH.O 2fiH 5 ·': :!1 .7 
12 100.0 l(j(j_\) ::!:: (i/ .5 
12 1000 200.D ::!: 27.2 
1-1 7.5.0 15-1.7 ::!: 
14 (i-1.2 15s.o ± :vu; 
1:1 ·ltJ.l 1.52 .9 ::!. S (i.(; 

11 10.2 :l t.O .2.: 1:1. -1 

10 0 u .. :t I. I 
J I IK.0 .:+-:2 1.7 
lO I 0.0 .' l·1.7 ::!:: t:l. (i 
!) I 00.0 21 1.1 -:'. 27 .!1 

I I 57. 1 115 (i :•: 2'1. 1 
11 I:) -I S/.0 :•: 2S.2 
I (i 10.7 :):3. 1 ::!:: !l.!l 
11 S-1. .) !U.5 ± 12 .1> 
B 22.::?. s 1.:1 IH.:l 

1:?. () 2Ci .H :!. .'). 

10 0 li .!J + ;)_/ 
12 0 :?. I .·1 =·= ) :; 

females contained o\' idncal t·ggs O V('J' :1 

5- tno period ( Scp-Mar) which cot-r<·spml(ls 
to the length of titne tl1at a \'aricty of i\'rn'th 
Anwrican l<'lll [)l'l';lk spec ies are ovignotts 
( Cold iH' rg , Hl73 ) . Yolk dcpositiotl ,lll' )..';al t 

TAilLE 5.-l'c rl't' J• tagt's of rqll'od11di vely .1d il t' 
( v itellogt• n it· to m ·iduc;d <').().(' ) ft.t liak Mt'ru{, •.\· 
cw wimstris , Felmtary HJ/(i-J ;""'•" Y IU77. ( :\o 

san tplt• \\'as t 'O l!t·ded i11 Jtdy.) 

1\t·prud ttd tn·ly 
M1111th " :1ctivc ( ··.; ) 
------------- ----- ----- -- ------ ---. --- - --- ---

Feb l :l .I() 
Mar :) 40 
Apr 12 () 

t\ l ay 7 () 

]till I () 

A11g .') ( jl) 

Se p (i :r; 
<k t 11 7:1 
Nov 0 00 
Det· 10 HO 
_I an 10 so 

, 
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TAIIL!' 6.-Pcrcentagcs of Mero/c.\' C!lllcirostris with enlarged ·tat bodies ( ;> i.5 1ng) and Jllean \\'t'ighls of 
fat bodies ( mg) from February 197G-January 1977 . (No sa111pk was L·olkctcd in Jnl y. 

" 

Fenwlt·s 

1.:-; , with 
t•tdaq . .!;t"d 

fat hodiPs 
wt . 

(.r e•: SE ) 

Malt:s 

r•;. with 
t·nlarM('d 

lat h()di l·s 
wt. 

i X ·'- SI':) 

F e] , 

Apr 

.fun 
Ang 
St·p 
Oct 
:\ ,)\ 
lkc 
Jan 

13 
5 

0 
'() 

.. 5.0 :!:: 2.7 1.'1 
() 

(i.6 
() 

25.0 
Hi. I 
71 .-1 
10.0 

lUi + (i . I 
(i.( j ':!:: 1.0 

.55.5 + I :l.S 
l'l:l .!i ± ID.7 
HILl + IH .. D 
2:2 .0 :': q,/ 

0.0 
12 
7 
·! 
5 
6 

1G.6 
42.H 
50.0 

50.0 :!:: l'l.2 12 
!:3 

100.0 
0 

l 26.0 :!:: 2D.5 
119.0 :!:: IHJ.O 
141.6:!:: 1:3.(; 10 

!J 
10 
12 

!) 

7 

11 
H 

lO 
10 

22.2 
0 

:33.1 :!:: 10 .. 5 
·1.5Ji ± lH 
(i5.0 ± 3. ·1 

() 

0 
() 

5. (i -1- 2.7 
:3 I.J + !)/ 

.'i.l ± u 
.:l c<: !J.Ii 

41i..l :±: 17 .. 5 
() 
() 

10.-! :!:: (i. 1 Ll I 
11.2 HJ.2 ± 7.1 

August and was evident in 3 of H 
fenl;tles examined from this month. Includ-
ing oviducal t'ggs and/ or follicles greater 
than 4 nun in diameter, we calculated an 
averagt· of 2.9 cg;:,s 1-4) per clutch 
for a san1ple of 29 females. In contrast to 
A. m1ch;ctae, there is a positi ve correlation 
( r = .50, d.f. = 27, P < .01 ) between female 
SVL and dutch size; this relationship is ex-
pressed b v the regression equation Y = -3.57 
+ 0.132.'1:'\ Clutches from nine f('ttJalcs with 
t)\·iducal l'ggs·averaged of total body 

of the f< ·1nak parl'nt. The smallest 
rcpr()(!ttctively active female uwastm'<l 43 
tllllt in S\ 'L, the largest 5.'5 mill . Fctnales 
wen' reproductively inacti\'(' (no yolk de-
positi on) ft:o111 Ap1il to Jutl!' ( 110 sample 
was collected in July). 011 thL' basis of a 
ree;ressi11g corpus luteulll a11d early yolk 
deposition for a subse<Ju<·ut ill a 
specimen from January, it appears that 
females have the potential for producing 
two clutches each year. I aver-
aged 27-2H mm in SVL at birth and were 
observed in February, March, and May 
1976 an cl in January and eh 1977. 

Both sexes have a seasonal fat cvcle simi-
lar to A. anchietae in which fat bodies were 
enlarged front April through August and 
thL·n decliued in size in September-January 
(Table (i). I lowever, on an absolute basis , 
the 1976 revels of maxinupn fat buildup 
(Apr-Aug) in female and \mal·· M . cunei-

.,. 

roslris averaged 1.4 and 4.4 ti11ws less than 
in A. anchietrw (Tables 3, 6). 

I) I SCU SS lO r\ 

l t was unexpected to l'i nd that l wo w -
latcd and li <l rrowl y sytnpatric sp!'cics li \'i 1r g 
in the same subtropi calrnacroclitnatc w<ntld 
have such contrasli11g " tropical" ( ; \ . 1111 -

chil'lot') and "tcntp<Tat<-" ( !If. 1'1/lll'ims/ ris) 
n ·produdivc cycl<-s. As<"asonal n ·pmdrw-
tin· pall<TIIS an· I'OJJIIII()JJ i11 tropical hzard :. 
(Tinkle , 1\lfi8 ), hut ltavc not he< ·n 
previousl y in desert species . l'rcy dillcr-
<'nccs lwt\n•t•n these two lizard s 111:t y par-
tially cxpbin tll<'se contrasting rqmHirl('li l <' 

cycles. At ColJalwh , .1\. rnrcllil'ttw is on!lri,·-
<'rous, feeding on arthropods and windblo\\'n 
senls ()f Triontlw111ll he1aocnsis a nd .Sti -
J!OJ:!,.I'U,IJis ;pp. i ns!'d a a re 

S<'L·ds form the hulk of the did , aud 
during most of the year nHm' fct llaks ( 20-
:30';{·) eat seeds than do males ( Hohinson 
an rl Cunningham, 197H). Possibl y the pe-
rennial availability of sel'ds allows ,\. an-
chietae to obtain energy for year-
round egg production. Mcrolcs l'ltllcirustris 
is an insectivore that is also activ<· all year. 
In its habitat there is insect r( H;d avail -
able all year , lntt the n ·lati v!' abtnrdanc<·s 
appear to vary seasonally ( ivl. D. Hobinso11 , 
rmpu!Jlished). Thcref()re, there 111ay lH' pt'-
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riods when insect food is insufficient to 
support a cll!ltinuous hrc1·ding cyck. 

Tcn1poral pattl'ms of food aYailability 
ultimately determine c·ycks of lipid storage 
and utilization in lizards; wll('n food is 
as•·aso•.al there is no uccd to store Jat , hut 
when prey arc in occtnTl'llcc lipids 
arc g;d·lwrcd for future HS!' ( Dcrickson, 
HJ76 ) . Following the cxtraonlinarv rainfall 
( 121 Jlllll) in 1976, the predominant foocl 
ealcu by A.. oncllielae included seeds, Cole-
optera representing 4 families, plus insects 
from 6 other orders . . Eight invertebrate 
onJers provided 85% of the food taken hy 
M. cuncirostris. 1\ainfall the 111 '\ l year was 
12.1) Ill m, slightly below normal ( lG.S mm), 
and A . a11chietae ate only representatives of 
1\1 •1 Lunilies of bcetks, peptatomid hugs, 
and seeds (M. D . n.obinson , Wl}JII!Jlishecl). 
llnfortunatelv, no M . cuneirostris were col-
lected in HJ77. These rainfall-associated 
chang• ·s in prey diversity and abundance 
are reflected in the lesser qua11titil'S of fat 
stor<'d by A. anchietae in the drier vcar 
( Table .'3), an cl this may have caused the 
dccl inl' in reproduction in 1977 (Ta-
bles l , 2) . 

There ar1· .dso distinct diHer( ·ncl'S in the 
:lllHntnt of fat stinecl hy tlws1' lizards. In 
197fi, when abundances W('re cxcep-
tiona I lv hi \.!;h, km a le !If. cu ne irosf ris, whose 
:11 ,·rage bod y weight is 44'/ more than in 
i\. ancltii'tlli', approximately 2W/r 
wei gl1t in their abdominal fat bodies (lming 
peak p eriods of fat storage (Tables :3, 6 ) . 
ln addition (, • the usual saurian alHlOJnina l 
faf bodies. :\. anrhietae stores Jipid s in large 
subentaneous fat (kpots in the pectoral 
region , 1vhich are Licking in M . crmcims-

ami haw not previottsly been described 
in lizards. \Vhether this resn Its from differ-
ences in prey abundance in the two habitats 
or from different efficiencics in lipid con-
version hy tlw two "lizards is not· known . 

The role of fat ll!>dies in regulation of the 
m ·ari:ul cvcle in other lizards with extcndecl 
reproduction is not clear. 0-:o Ltt bodies 
were preseut in till' Javanese house geckos 
Cuslnnlwtr1s platurmts, Hemiclactulrts fre-
naflls, Pe ropus mutilatus, which arc 

aseasonal breeders ( Church, HJG2 ) . Sillli-
larl y, there was IHl cycle: i11 weight of fat 
bodies in i\1w/is trinitalus 11·hich also IT-

. produces year-round ( Licht and Corrll<llt , 
1970) . 

Both of these N;unih laccrtids lliOIJilize 
a1HI deplete lipids in a lllaiiii!T typical of 
tl'llljHTatc lizards (see 1 krickson , HJ7(i ), 
h11t only M . cwwiruslris cxl1ibits a kntpc ·r-
all' reproductive cyck. Some portion of the 
population of A ancllie lac is n·tn·oductivcl y 
active at all tilllcs (Tables 1, 2) h11t the 
majority of egg production is ohscr1Td in 
latt· winter, early s pri11 g . a11d Sll111nll'r, with 
hatchli11g dcllsiti es grc;t!cst in late Slllll-
mer (!VI. D. Hobillson, UH]JUlJlished). There-
fore, it is prohably n1orc correct to consider 
the A anchietae reproductive cycle as being 
a lllodified temperate one. 

Of the two species, A. anchietae app1·ars 
to he better adapted to .sccpl!'ster llltliStlall y 
large quantities of rcprodudi vc l' tl('rgy h y 
capitalizing 011 ahttllllattl'Cs of eplwnwral 
prey and by exploiliug a pcn·t111ial granil·-
orotls food J'l'SOliJTl' , !'Slwcially when invcr-
tchratcs l)('C!Jiltc scarCl'. Tlti s stored 
is then g radually allocated to prodttcc ;1 
f1 ·w eggs OV!T a11 l'Xlettdt·d pe-riod of tilll''· 
S!':tso11al reproductive i11aclivil y i11 i\1. nc-
neirostris is apparently r<'glllatccl by prl'dict-
abk pniods of low food , which a re charac-
teristic of tc lllperat(' ecosystems. '[;] H'S l' 

l'X<1111plcs suggest that i11 litis descrt e ll vi rl)tt -
ment nutritional factors ma v he primary 
regulators of reprocllldivc pattcms , and 
that pl1ysical variallks s tiC'lt as pl1otopcri"d 
and tempcraltJn' :1 1T Sl'<·otHlary. 

Ar:kHorv/cdgn tl'lll.\'.-Tlu: re ·se ·arch of !Ill) 11 was 
gl' nl'rously supported by the South African ( :SI I\ , 
thl' Transvaal MIISC' Illll, and the So11lh \Vt·sl /lfri ca11 
Deparlnwnt of Natnrc Consl'rvation am\ Touris111. 
\Ve are grateful to Hobcrt Barl>ault for critically 
n ·vit'wing the tnatn>scr ipt. 
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tin· cflurt in a11olitw li zard s . 
1:327 . 

HJ74. Rq>rodll c· 
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C:lll 'll<: ll, C:. WG2. Tht· rqnoducti\< · cycl•·s ul 
tlw .Javant ·sc· house geckos, co ,·ylllhof11s p/aru-
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