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In the course of recent Held survevs, specimens of the lizard Zonosaurees
bresond Lang & Bohme 1520 were collected ar vwn loealities in northeastern
Madagascar (Hesamaka and Tsarvarano ramforests), which are satiated about 500
0 km north ot KNosy Mangahe, the northernmest populanon so tar reliably
known. The species was not found-at Anjanaharibe and Marojejv massits, nor in
the corridor which commecrs these areas. One specimen collecred ar Andahahela
m the South-Fasr, abour 730 km senth of Betampona, the sourthermmost popila-
tion so tar known, s provisionally reterred 1o £ brveposi T ditters, however, by
Lhe presence of four supralabials anterior to the suboculur, o characier that may
mdicare 1ts taxonomme distncormess, Together with two new logabity records ot 7,
aenens (Orandidier 18721 the new maoterial enahles us to discnss the dismbunionm
urd roogecgraphy of the Zo aencus group (7. aenens, £ brvgooi, 7 orufipes and Z,
subrarieofor), and o describe the geniwd morpholegy of 2. brygoor Tor the Hrst
tine, Our dota indicate o possihle seasomal vamation in the hemipenis armamen-
tation ol the species
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INTRODUCTTION

Malagasy gerrhosaurids are moderately sized o larze tervestrial lizarvds classi-
fied inte two endemic genera, Zouosaurus Boulenger 1887 and Tracheloprvefus
Peters 1834 (Brycoo 19585). According to Laxa (1991) they comstitute a monophyler-
ic sroup (sublimily Zonosaurinac) when compared o Atvican genera (subfamily
Goerrhsaurinae),

lo date the genus Zonosanris contains 13 species (Glaw & VEnCES 1994
which are mosilv inhahitanis of open lundscapes. The rather adaptable 20 madaga-
seertensis [Grav T831) 1s usuallv o savannah inhabitany, although it may be Tound
also in open spaces (e, deforested areas, ur nlong sireams) within vue rainforests.
Onlv three species, 2. rifipes (Boetlger 1881), 2 sudbesdeolor (Boetlger 1881) and 2.
brveood Lang & Bohme 1990 are known to be more restricted to a rainforest habital
(VENCES et al. 1997), Together with a [ourth species living, as far as known; al rain-
torest edges, Z, genens (Grandidier 1872), these species share several characters,
such as amall size, three supralabials anterion 1o subocualar, and two to three well
defined mite pockets in the antehuwmeral fold, and are therefore likely 1o be a mono-
phyletic group (Lang 19900, Vesces g al (1997) reviewed this group (defined as
Zonosawrns aeneus zroup), Tormally resurrecting und redescribing 2 subunicalar,
and providing new descriptions and definitions of Z esnens and £ brvgool, Howev-
e, several guestions regarding the distribution of the four laxa sull ramain unsal-
ved, especially the lack ol conlivmation of the presumed (yvpe locality of Z, Drvgood
(Nosy Be according 1o Lava & Bomae 1990) by our own surveys, Due Lo the recent
herpetological tieldwork of F Andreone and colleagnes [see RANDRIANIRINA FHYE), we
wiere able to examine now material ol £ frveoor [tom three new localities in north
castern and sontheastern Madaguscar, Additionally, examination ol specimens held
in the Natural History Museum (London) yvielded new localities o Z, agnens.

The aim of the present paper is 1o discuss the distribution and coogeography
of the Z. genens sroup, especinlly ol 2. brvgooi and £, aenens, considering the new
raterinl We also describe for the first time the genital morphelogy ol a representa-
tive of the Z. genens aroup (£ brveond), and provide inlormalion on the ecology ol
Lhe species,

MAIERIALS AND METHUOLYS

Museum wvrcnyins used o he analysed malerial are B8 (Lhe Natural History
Museum, London), MRSN [Musco Regionale di Scicnge Naturadi, Toring) and ZFMK (Zoolo-
gisches Forschungsinstitue und Musewm Alexander Koentg, Bonn), The rerminology ol e
hemipemial characless olows Bonwr {19880 and Zisorer & Boume (1997, Seale counts and
measurements woere taken by Mignel Vences aud Stelanie Visser Abbreviations used in the
rext are SVL (snout vent leneth), Tal (il length), P (heaipenis length), The Lollowing
ypecimens were studied:

Zanusairiy sernenss BV 941095 9 1 Ambohimangd, (mest probably Ambohimanga
Atsimo, 21Y33'% 47535, leg, C.1. Forsvih Muajors BM 957 4.5, Ambnhimitombe (= Ambohim-
Hambe), Ambositea Tivondranana, Flanacmisos, 2004588 47°23°F, 1200 e a.s b, lew, C.1 Foa-
syvih Major

LIRM 96 105 7-9 wre oot iwlividually labelied; one of these specimins, here attributed 1o BM
A 1,99, 15-a juventle whick we did not measure in detadl b
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Zosrovatirn s brvgoor MRSN R1o42, Besariaka-Amponaomby forest, Campsite | tAmbina-
mimimiakamiding ), Andaps Fivondronang, Amsiranana (icgo Saarez) Province, 1455004578
2673590 E, 940 moasl, leg L Randriamring 2800 1996, MRSN R1e43 (FN 51301, Besarinka
Amponusinby rminforest, Campsite 2 (Ambinanin‘antsahamalotel, Andapa Fivondronana
Antsiranana (Miego Suarez) Provimee, 147493975 49935347, 8530 mea.sl, leg FE Andreone and
JE. Randrianiring 16, V11994 MRSN Rledd (PN 5278), Hesamaka-Amponoem by rontorest,
Campsite 2 CAmbinanin anssabamaloto), Andapa Pivondronana, Antsiranana (Dhego Suarez)
Prowiinee, 1474939 49233'44°E,. 350 m as.l, lew. F Aundresne and LE. Randrianirina
26 VL1998 MESN B1645.1- 2 (FN 6139-6140), Tsarmano rainforest, Campsite 1 (Antsarahon'ny
mararane), Andapz Fivoodronans, Antsiranana  (Diepe  Swoarez) Prowvince, 14°54'4075
4974 17237L, 700 m asscl, leg. LB Randrianirina lo. X 1596; MESKN Rilede (FN 6159), Tsararuno
rainforest, Compsite | (Antsaralion iy (saracano), Aodaps Fivondronana, Antsivanana [Diggn
Suarcy) Peovinee, 14'3440"S 49921723k, 700 m vl lep. LR Randviaminma 17.X.1990; MESN
RI647.1-3 (FN 0248-0250}, ‘Fsararano rainfores:, Campsite 1 (Anmsarnhan ny sararano), Andaps
Frvanchromnms, Antsiranans ( Didgo Svarez) Provinee, 147844078 49531 23°E, 700 moas |, leg F
Avgreome and 1.E. Rapdoanicing 28 X1 19% ZFME 06656-66657, Ambatabe near Ambohitrala-
nana, Antalahe Fivondrooooos, Antsicaoona (Diepo Suarez) Provinee, 15°40'S 507AE, les, K.
Schioidt,

Zmmocariris ol brvgoot: MESN 1144, forest between Isaka-lvondro and Eminimany,
Andohahels Strict Nature Rescrve, Tolasiaro (Forr Dauphing Fivondronana, Toliara (Tulzar)
Province, 2474330"5 46'31°153°E. lep, F Andreane | 4.51.1984

Additionally, in Table 1 we include meristic dara and measurements ol some ZFMK
spactmens lor which only incomplete data were piven in VEnces et ul. (1997,

RESHITS AND DISCTSSION

Murphology

Meristie and morpleaneivic data of the examined new material, as presented
in Talile 1, conlirm the vanges and mean values given by VExCEs ¢ al. 11997), All Z,
aenens examined (exceplt ZFME 62321 which <hows an interesting aberration of
calour patiern In the head region; see Graw & VERCES 1993 Tig. 477) showed Lhe
dingnostic character of this species (supralabial posterior 1o subocular undivided).
On the contrary, this scale was always divided in the new material of £, biveoor.

Also colowr patterns of the new material correspond 1o 1he diagnostic patierns
ws desoribed by VERCES ¢ al, {19970 All Z. aeries. have eantinuous, distinet light
denrsolateral stripes along the antevior halt of the body, whereas £ brvgoor has dis-
linel and sharply detined (not laded), discontinuous stripes which form a row of
spors). Only in one juvenile specimen (MRSN 1644) are the stripes more continu-
o, Mo distinet dorsolateral stripes on Lhe posterior back and antenor Lail (typical
e Z. spebipeicodor) nor longitudinal black throat steipes (typical for 2. rutipes) were
recorded. The specimen BM 96.10,9.7 has a total length of 1794 mm, being (he
larges! known mdividual of Z. geneus, Al 2 rfipes specimens examined fincluding
the juveniles < 40 mm SVL; see Table 1) show the black throat stripes typical tor
this species

I Life, thee specimens of 20 brvgood caplared al Besariaka and Tsararano were
hrownish an the back, with darker Hanks, more contrasted in [emales, The throat
andd anterior hreast woere ormnge-reddish in the studied males, as well as the ventral
side of the lorelegs, In probable female specimens the threat was whilish-yellowish,

2 The names ol i les were pivedn i Tl peapde and miast Tee vemanded as unofticial
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Taabale 1.

Meorphometrie and merstie daty ol the examingd specimens ol dgprivanmes geaens, £ Oregooy and
£ riitipes, Aboreviations used: SVL (snout-vent lenethl Tal (il lengih), FemPar (oonmber of femo-
ral pores!, [P {interparietal scale; - present, - absent), Mid.Bod. [number ol dorsal soplo rows
artnemd nidbadsd, Ch-C1 Conamber ol scales berween chim and cloacal, 4. Toe mumber ol lamellae

poder b b ) Derpechs ol pegeneratiod oo ampuatated ails e piven in brackas, The lscality af

ZFME 59798 wis biven as 'near Toloenar’ o Vinees e al, (19971, s esac) localily is a feoest nisar
Mandromodramotra, <o 20 ke north of Tulignore, 24706°S 46758'F,

Collsction N, Laculity SVEL+tTal tmm) FemPor [P Mid Bod, Ch-Cl o Tiowe

Lonasaurns brogom

MESK Hiod2 Hesanaka, Camp | a7 87 | ¥ ) 20 44 | H/ 14
MESK [Lied3 Hesariakp, Camp 2 T2tk 17714 - 17 ) -
MESN RiG44 Besariaka, Camp 2 33+a| 1319 - 14 -4 181 &
MESN K643, lsararane, Camp | b2 100 13/13 20 47 19718
MESN Klads 2 lsorarano, Camp | JeERH & 16 - g 47 IR
MESKN [Rleds Tsararano, Cump 1 T3+ 1005 15/13 = M 46

MRSN R1647.1 Tsararang, Camp | o7+ 100 16/16 - 22 46 |V
MESK Hlad7.2 |sararano, Camp | G 105 20018 - 1 47 |81
MESN Riad7 3 Tsarnrano, Cump | TI+47 FTAN - pLar) 4 21
IFMEK 40795 (PT) Nosy B! L i |5/ 158 - 33 Vi 1920
ZFMEK 53152 Mosy Viangahe T8+121 6/ L6 - 24 |2 l&r1s
ZIME ohoso Ambatobe A+ 120 | T/ L& - >3 i 201:20
IFME opasT Ambatobe nidi—] e - 24 V7 2l
Zonasorrns < brvpogf

VTSN RIT44 Al =) 17/ 22 45 1718
LOMOROUPHS Q0 (108R

FW Sa 0= ."-'l..':||H|!.|'n|'f|||f_'r': Te+ta5) 14 - 2 | ¥
HA Yo lbn Arnboibimanza i 10l 1o 20 . 19
BN G 10T Ambohimanga a4 110 14 - 2 - | 1
BAL e l09s Ambohimanga B+ 105 11 - 21 - | s
BA 95743 Arnbwhinnitom o a3+ 13 - is | &
LEME 14365 Nosy Be? a7 94 1314 - 19 512 1518
LEMK 29754 Andasibe T2+ 13713 - 2] 53 20K 21
ZFMK 62321 Andasiba T1 4400 1312 = 2 31 20020
FENK 21273 Flararnlana b=l 15/15 - 24 s 213
LHMK A979s Viandromaodromotra S0 nY lailh - el S 184159
Zomosanris vufipes

ZFME 21270 Nosy Be 4641577 LI + 24 6 23122
ZIMEK 46796 Nusy Be 3E+70 I+ P v 21722
ZFME 46707 My R 354035) 1111 | 23 =65 2h2l
ZEMEK 47205 “osv Be 17464 11 | 25 45 g Vel
ZIMEK 48239 Mosy Be G4 12/12 i 21 L6 22
ZTMEK 33978 Musy Tl 774135 11/11 - 24 L 2112
TEME 3307140 sy Fie 9102 1010 [ 24 e 21621
LMK 234980 Moy e FO1128 L1711 . 24 T 2020
ZIME 53082 Nosy e 33447 11/11] + = 44 M0

Zoviasiurus aomeiis proup from Madagasear 1 4G

1 was not possible to determine reliably the sex of specimens ol 2, suifminico
Ior as described by VErcEs el ul. (1997) due to g rather bad state of preservation of
inner argans, However, one previously studied specimen of £, brygoor (ZFMEK 53152
from Nosy Mangabe) was an adull lemale containing rwo (probably immature)
ovarian eges as ascertained by dissection. The main dilference between £, subuii-
eolor and 7. brveoot is the larger number of temoral pores in the latter: the faet
that number of lemoral pores ol both male and female 2. brygooi is larger than in
the known speoimens of 2. subunicalor demonstirates thal these dillerences are nol
due to sexual dimorphism,

Omne specunen (MRSN RI1144) brom the Andohahela low altitude raintorest is
af doubtlul specitic attribution and was preliminacily named Z0 ol sedgasearion-
viv (ANDREORE & Rawpmiasvadaza 19971 It s an adult male as shown by its well
developed vellowish testes (testes size: left 6.5 = 5.5 mm; right 8.1 % 5.1 mm). We
here assien 1 o £ Brvgoal doe 1o ils similar meristic values (see Table 1)1 and
colouration (distinet and sharplv defined, discontinuous dorsolateral stripes on the
anterior dorsum; otherwise ralher unilorm brownish dorsal surface). Tn life, it
showed o broght vrange-reddish throat colouration, similar to the specimens ol Z.
frrvooal fronm NE Madagascar Is prefrontals are seporaled; There are two supralahi
als posterior (o the subocilae, and three distiner mite pockets in the antchumeral
lodds Cwith a large number of small mites inside). However, the presence ol four
supralabials anterior o the subocular distinguishes the specimen from all nther
known £, brveoo! specimens, It is known that some variability in this character exi-
sias i A wiedesascariensis, a species usually with Lour supralabials anterior 1o the
subocular, Bryaoo (1983) found ane specimen wirh only three on bath sides of the
head out of B0 examined individuals, On the other hand, the southeastern lowland
[arest is inhabited by several reptile species dillering at the species level from their
siblings Tound in the central-castern lowlands, Examples include the colubnd
snakes Pseudorvriiopus freterirris (central east) and Posokeosoko (southeast), asowell
as Stenopbis gatviardd (central cast) and S8 cavlers from the southeast (DOMERGUE
1994 RANWORTHY & NUSsBAUM 1994b). In this context, the aberrant head scalation
al MRSN R1I44, 1eacther with its southeasrern locality (about 750 km south of its
hithertey known distribution area) must be considered as possible indication ol tax-
onomic distinetness, Two other specimens were observed in the same locality
(AvprEone & Ranpriavarsco 1997) but untortunarely were nort caprured. More
malerial s necessary lor delinile conclusions on the stalus of this population

Crenttal marphaolngy

The description of the hemipenis of Z. Srvgood as tollows 15 based on an anal-
ysis ol the gental orgons of MBRSN R1647.2, an adult male specimen (Fig, 1; SYL
69 mm, TaL 105 mm, HPL ¢a 10 mime size of the vellowish testes: left 4.9 < 3.5
mim, right 4.9 « 3.3 mm}, Hemipenis rather stout, gelting broader rom the slim
pedicel towards truncus and apex, Apex with o slight hilobed appearance. Pedicel
smaoth, without omaments, Apex and upper truncus covered with plicae {(petala
sensu Savack 1997 Sulcos spermaticus bordered by distinet lips and underlaid
with dense binding tissue. Suleus has a basal, exteriorly directed curve and contin-
ues almost suadghtly o the apex. Terminally it is directed Lanterally 10 buth Luintly
expressid lobes and ends between the plica ernamentation. The terminally diverg-
ing part of the suleus appears darker than the surrounding tssue, Except Lor the
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sulcus and the plica ornamentation, the hemipenes appear rather hvaline. At lcast
Basally, the retractor muscle can be scen through the thin skin, There are 12-14
rows of plicae which horizontally surraund the top of the orean, nearly reachin
the sulcus, The plica ornamentation is divided by five vertical furrows into six
maore or less distinet compartments. These plica compartments show g slightly
tubereular surface and i tendency to express a median vertical comb-struenire. On

(b : |

dmm

Fig. | Hemipenis of Lonusarrus bevemor TMRSN Rled7 20 (a) schematie overndl views of 1ighe
argan in situ, (b} derailed view of lelt crgan (lell suleal view, pehn asaleal view)
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the asuleal side, slishtly below the plica compartments, the lruncus bears a
median, wansverse ol building a pouch-like structure, This hemipenial pouch is,
according to BoHME [1988), a synapomorphic characier of the senera Gerrftosanris,
};-f,-[-,'m_,f.;:-lr_?_.-1;_--.1'..:.!5 and Zonosauries, In the hemipenis ol £ brigood, the pouch is divid-
ed by 4 median tssue band which s separately conpecied o the truncus.

" Additionally, everted hemipenes ol lwi other adult male specimens ol 2. brvgiooi
were available [or comparison, The hemipenes of MRSN R1647.1 (SV1L. 67 mm, Tal
OO mm, HPL ca 7-8 im; testes size; lelt 4.9 x 3.6 mum, vight 5.00x 3.2 mim ) correspand
well o those of MRSN R1A47.2. On the contrary, the everted right hemipenis of
MRSN R1643 (SVL 72 i, Tal 91 mm, HPL abour 8 mm: size of testes: left 6.3 = 4.3
mm, rizghi 6.1 % 4.0 mm) is ol 3 remarkably hvaline appearance and poorly structured.
The lendency of a rerminally hilobed overall structure is casily seen, but the sulens

spermaticns is only slightly ernplasised and plicac are famtly expressed and only ter-

minally recognisable. The specimen was collected at Besariaka-Amponaiinby during
Lhe cold season [June), whereas MRSN R1647.1 and B1647.2 were captured at Tsara-
rano durving the hol rainy season (November). Generally, in Malapasy reptiles breed

ine takes place during the rainy scason (GLaw & Vincrs 19961, The differences in
hemipenial ornamentation may therefore he due to seasonal laclors, The lesles ol
MRSN RI1643 were Large (even slightly larger than those of MESN 1647.1-2), suggost-
ing that Lhis specimen may also have been collected in breeding condition; however,
rm_lllin;__r is known ol ponadic eveles in Zonosawras, According Lo BonMe (1988, sca-
somal variation ol squamate outer genilal structures wee only konown for members of
the families Lacertidue, Chamaeleonidac and perhaps Iguanidae. A possible indica-
rion of such a phenomenon in wid lizavds is provided by Ziecier & Boame (1997] bt
still has 1o be veritied i lurther malerial.

Eoology

Although several specimens of Z. brvgoot Trom Tsararano were observed dur-
mg the day, all specimens eximined were capruced i pidkall raps [see RAXWORTHY
el ol 1998 Toe detailed pitkall deseription) buried alomg o stream, in a gquite open

arca cxposcd o the sun. Other pitlall lines were huilr up in the same localite bul

vielded no additional specimens, indicating that at Tsararano 2, brweowi Hves main-
Iy along streams in open areas. Al the same site many Z, madagaseqriensis were
also observed, but gencrallv in even more exposed areas. They were never seen nexd
tey the drift fence nor captured in the pitlalls, This corresponds with the observa-
tions of VENCES «L all (1997) on Nosy Mangabe, and suggests that in rainlorests
sympalric 2. brveoor and Z. siadasascariensis do not share the same microhahitat,
£ brvaoor specimens were aclive during the dovlipht, meanly o the late morning
and enrly alternoon, especially duving dever periods when sun exposition was more
continuous. Other syntopic species captured in greal number in pitfall traps were
Anepltigtossaes vioronidavae and A melanoplenra. A1 Besariaka the habital appeared
miore disrurbed than ar Tsarvarano, due 1o the human delorestation activity. Many
cleared areas were visible within the lorest. Here, 2. fivgani was found along the
siream Bersivakinna during the hattest hours of the day, but it must be taken into
accomn!l that this survey was cartied onl dur'in;-_,' Ihe cald [L]lj;_l- SEEES0I.

The specimen MRESN R1144 hrom Andohahela low altitude rainlorest was
ahserved in November within the torest, alter a prolengated period of drought, The
three ohserved specimens a1 this locality were active In late morning-midday,
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Distribution and zopgengraphy

Published localities ol the specics of the 2. weneus group have heen laroaly
diseussed in VENCES of al. (1997). Tocalities given in the following list are based an
VENCES er al, (1997 unless otherwise statedd. Locality numbers correspond 1o those
in Fig, 2, Z aeneus: (1) Anteratoretotsy, (2) Mandruks, (3) Andasibe, (4) Moraman-
ga, (5) Anosibe, (61 Amhohimitombo (BM voucher specimen), 17) Ambohimanga
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(BM voucher specimens), (8) Fianarantsoa, (9) lkengo, (100 Ivohibe, (11) Mandro-
modromolra (near Tolamaro). Z. brvgool: (1) Tsararano (MRSN voncher speci
mens), (20 Besariaka-Amponanmby (MRSN voucher specimen), (3) Ambalobe
(ZFME voucher specimens), (4) Nosy Mangabe, (3) Manompang, (6) Nosy Boraha,
(7) Fenoarivo, (8) Betampor, (9) Andohahela (MRSN voucher specimen; Z, cf. bry-
preveal ). A, rm"."lu-s:a': (1) Nosy Be, (2) Benavony, (3) Maroe )y, £ subuntcotor; (1) NoEy
Be, (2) Nosy Komba.

T.ocalilies considered as cirancous, or as in need ot conhirmation, i VENCES
et al. (1997) are the tollowing., Z. aereus: Ivpe locality Malaimbandy, and Maosy Be,
hoth 1 need ol conlivmation, 2. ridipes: Tmering, probably erroneous. £ subunico-
for: Nosy Mangabe (specimen pictured in VENCES et al. 1997 tig. 5), in need ol con-
firmativg. £ brveool: tvpe locality Nosy Be, in need of confirmation. The presence
ol 1he specics al Tsararans and Besariaka-Amponaomby sites, however, mukes its
necurrence at Nosy Be less unlikely since [ reduces the gap between the known
localities, The specilic identity of one juvenile MNHXN voucher specimen from Ant-
sirioy (western Madagascar; preliminarily attributed (o 7, brvgoot by VENCES et
["n_}'i-jﬂ % still to be verilied. T.ocalities which could not be traced were Sakana and
NManjabe [orest (hath 7. Lrveood)

F'he distribution map (Fig, 21, which only contains the localities not consid-
cred as in need of confirmation or erroneous, shows that distribution patlerns in
the Z. weness group are largely in accordance with the zoopeographic sonation of
Madagascar as outlined by Axcier (19242) and medified by Graw & Viwces (1994
and Raxworiay & Musspausm (1995). 2 suboreolor 1s so [or only reliubly known
lrom the Sambirano Region (= Norlh-Western Region sensy BAXWORTHY & NTUSS-
BALTM 19930, £, riefipes occurs in the North-Western and MNorth-Eastern Regions, £,
birveood reliably oceours in the North-Eastern, Eastern, and possibly Sourh Fastern
Regions, whereas 2 genens oecars in the Taastern and South-Eastern Regions: In the
Fastern Region, Xanosauras brecood is so far mainly known [rom coastal low-
altitude localities (contrasting with the north-castern localities Tsararano and Besar-
iaka-Amponaomby, at O0-850 m and 800-900 m respectively), whereas £ aeitetis 15
mainly known lrom mid-alitude localittes. 1o the region around Tolagnaro and
Andohahela, where 7. aenens was found in lowlands, several amphibian and reptile
specics otherwise possibly restricted to mid-altitudes are known to nearly reach se
lewel alone the Torested coastal monnaion chiaing and hills (e.g.. Boophis lutews, B,
althipnctaras, B boelimer: GLaw & VENCES 994, ANDREONE & RANDRIAMAHAZO 1997),

Until now, no populations of the Z, aencus group are known from the North
ern Region of Madagascar, and several inrensive survevs [ANDREONE 1991, RAXWOR-
THY & NUSsBAUM 19944; pers. obs,) seemn o indicate that the group is absent al
least from the Mointagne d"Ambre National Parck. Toweresting arcas to prospect are
lhe mid-altitude areas ol the northern part ol the Eastern Region, Here, £, dedmeus
populations reaching porth of the hitherto known distribution borders can be
expected. Survevs at Tow altitude sites south of Betampona and north of Andohahe-
la may help clarilving the status ol Z, ol frveoor rom Andohahela.

Zoriesaiornis Deveood was nol Tound during Gield sueveys on the Anjanaharibe
chain. £ madasescariensis was the anly species of this genus collected bath on the
eustern and on the western slope (RaxworRTHY ot al. 19981 7 hrvgood scems also to
be absent lvom the Marojejy Massit and the Ambaolokopatrika corridor which lies
midway between Marojejy and Anjanaharibe (survess carvicd out by F, Andrcone
and I.F. Randrinirina in May-June and November-December 1997), 1ts occurrence
was contirmed only il Besariakha-Amponaomby and Tsararano rainlorests, These
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two rainborests, in sorme way, play the role ol corridors towards the Masvala penin-
sula and Nosy Mangabe island, up 1o now the northernmost site ol Z. brvgooi. Al
Marujejy £, rufipes ocours, and perhaps this is the sauthernmost location of the
species. The reason Tor these distributional patterns must be carelully analvsed, If
7 brveoor is veally absent trom Anjanaharibe and Marejejv it can be argued that
these massils, os well as the Ambolokopatrika and Betaolana ridges, may act as o
barrier for the diflusion ol Z. brveoni nothwards, as well as Tor the nowement of 2
rfines sonthwards,

Of the four known specices of the 70 qgerenrs group, three acour in the zoopeo-
praphic regions ol northern Madagascar, and two (2. rufipes and £, subanicolor)
seem to be endemie to these reprons. According o Lavs (1990), phyvlogenetically
basal species ol Zonosauras mostly occur in southerm and western Madagascar. In
the cuse of the 7. deépens group, it may be hyvpothesised thal specintion largély
occeurred in northern Madagascar, as 1t is probable lor several other amphibian and
replile mroups with highest species diversitv in this area, e.g, the cophvline anurans,
and the dwarf chamaleons ol genus Brookesio (see Raxworiiy & Nisssanm 1995),
Also thie preen Boophis of the futeuws group show a remarkahle pattern of endemism
in the northern regions (AKBREONE 1996).
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