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New Species of the Boophis tephraeomystax Group
(Anura: Ranidac: Rhacophorinac) from And

Western Madagascar

FrankK Graw aNp MiGUFRD VENCES

A new species of thacophaorine frog, Boophis vervphilis sp. nov., is described from
deciduous dry forest of western Madagascar. The new species is the only known
representative of Boophis that is probably restricted to arid habitats. Males arc char-
arterized by a silvery back with distinet dark markings, s blackish throat, and ad-
vertisement calls. Lectotypes of Polybedates tephracomystax Dumeril, 1853, and Rha-
cophoruy donhioir Angel, 1934, are designated.

HOGS i the genus Baophis Tschudi, TRAR,

are endemic to Madagascar. Booplus was di-
vided nto seven phoncld speocs groups by
Blommers-Schlasser and Blane (19913, The Ao
fhes tepferaeemystax proup currently mcludes sev-
en predomuantly brownish species (Glaw ol
Vences, 1994; Ohler, 1996): & tephraemmpysiax
(Dumeril, 1853), B. idar (Steindachner, 18677,
I hillenn Blommers-Schlosser, 1979, B, guthe
(McCarthy, 1978), B paulanr (Cube, 19545), 8
apresthoddon (Boulenger, 1888), and £ nuoniis
(CGuibé, 1974}, The later species may actaally
helong to the genos Manbidactylus (Glaw and
Vinoes, 19%40), Members of the B, fephraeomysiox
group are distnguished from ather Hoofihis by
the combination ol very reduced or absent wel-
bing between fingers (Blommers-Schlosser and
Blane, 1991}, breeding in shallow, olien em-
porary pools (Blommers-5chlosser and Blanc,
1991 Glaw and Vences, 19494), small eggs with
a blackish animal pole, and a golden or copper
s (except B puebe) with an indistinct grayish
periphery (pers. abs.).

Muost Bongihes species ocour in the eastern risin
forest belt. The highest species density was 1o
con ded around Andasibe (= Pernet), where 340
Houphits species have been found (pers, abs.).
Oy 8. tephraesmystax was known o occur in the
wried parts of western Madagascar (Blommers
Schlosser and Blanc, 194911, but rhis species s
also abundant m the hwnnd cast Heieln, we
describe a new species of the B teplrasomysiax
group which occurs syntopically with B fephracs
mystax i the extremely dry areas of western and
sonthern Madapascar, The new species is cur-
vently the only representative ol s genus re-
stricted to this habiar,

MATERIALS anD MELILODS

Vocalizatons were recorvded with a portble
Tensm tape recorder (model ROR-3222) and an
external microphone (Vivanoo EM 258) Tapues

(TDK SA %)) were analyred with the MEDAVY
sound analveing sysiem Spekiro 3.2 We ook
the following morphological measurements
with a calliper to the nearest 0.1 mm: 5VL
(snout—vent length), HW (head wicdth), ED
(horieontal eve diameter), END  {ove-nostril
distance), NSD  (nostrilsnouat dswance ), 1'D
(ympanum diameter), THL (tibia length), FL
(toot lengih), Institunional abbrevianons are as
listed m Leviton el al, (LY85), Webhing formula
tollows Savage and Heyer (1967) as moditied by
Myvers and Dellman (14823, To fuciliiaee coin-
parisons with orher species of Boaphis, we also
wive the formula wsed by Blommers-Schlasser
1978 and most subsequent authors who pub-
hshed accounts on Madagascan anurans,

Boapdeis xevaphilus sp. nov
Figures -2

Huolotype—LFME D957, adult male, collected in
the Kirindy torest (20°08°S, 475349 below Lid)
m above sea levell. abonn 60 ki north of Mo-
romdava, western Madagasear, on 21 January
1945 by F. Glaw.

Pavatype,—ELFME 59086, H098R and LHUGEY,
adult males, same locality, date and collecror as

halotype.

Adedttional specimens—Several uncatalogerd male
specimens {(same localing date and collector as
holomype) were deposited e the herpetological
collection of the Unversity of Antananarivo,
Madagascar,

Diagrnasis and companison with oflier spectes —A me-
divnsized species (males 31.5-38.7 mm SVL)
cliaracterized by relatively short hind limbs (G-
biatarsal articnlaton reaches Lhe eve), o Tound-
ed snour. distinet brown markings on the dor
surn and a black throat (i males). Boofins e
reefzines 1 wmcluded e the B lephiraeamysiax
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group because of the reduced webbing hetween
the Angers, golden iris with indistinct grayish
periphery, and breeding habitat Tt is distino-
guished from the other species of the B -
Phraecmystax group as lollows: from 8, st hadon
(SVL of males 5257 mm) by its smaller size:
Lres /3 Pavdeerni (SVL of males 20-2% mm) by
s larger size; ftom B tephrasomystax by the
roninded snout (nostmil equidistant from tp of
st and eye in xerophitus, nostrils cleasly near-
er o ap of snont than o eye o fephraeomystax)
and advertisement calls; from B, guiber by less
webbing, smoother back, and iris coloration:
From B kitlewii by shorter hind hmbs and from
A, wdae by shghtly larger SVL and advertisement
calls. Tt differs from all species of the tephraeo-
myitax group by s distinet markings oo the
hack, Boaphis idae, B illend, and B gumﬂ_. whiieh
are phenetically most similar ro B xevuphitus, are
only known from the eastern raim forest helt he-
tween 800 and 1100 m above sea level (Glaw
and Vences, 19494,

Deserypiion af holutyte—Body slender head nol
brosder than body, snomt rounded in dorsal
and lateral view; nastrils direceed Literally,
shighily protuberant, cquidistant from by ol
st and eve; canthus rostralis weak, slightly
concave; loveal region weakly concuve: tympa-
num disunct, medinm-sized, rounded, irs -
ameter aboul half of eve diameter; distinet su-
pratvmpanic fold, welldeveloped single subgn-
lar vocal sac, wngue avoid, distinctly bifid
postenarly; vowmerine teety small boar distioet:
choanac medivm-sized, slightly ovoid. Arms
slender, subarticular tbercles single: outer mer
dcarpal tbercle vounded, mner inetacarpal m-
bercle elliptical, both weakly developed lingers
with a mace of webbing between second and
thivd hinger: finger lenpth 1 < 2 < 4 < 4, finger
4 chstinctly lonper (han 2 wellddeveloped ter-
mnnal fnger disks. Legs moderatwly robust: 1i-
biotarsal articulution reaches eve: feet with an
ellipucal mner metatarsal wibercle, no outer
moetatarsal tuhecele; subarticular rubercles sin-
gle. rounderd; 1oe disks well-developed. Webhi g
bala of the foot T1 — 211 1- - 3— 111 2
C A IV A - 1V Webbing formula according
to the noation of Blonmers-Schldsser {1979
L(0.5), 2i(1), 2e(0.3), 3i(1.75), Se(l), 44(2),
40 (1.75), A0kA). Lateral metatirsalia niot CO-
pletely separated; e length 1 < 2 < 3 < § <
Lotoe 5 onlv slightly longer than 3 Skin on the
nppor surface smooth, throst aned chiest smoath,
venter and venual surtace of femu granula

Codor of holotype w0 life—Dorsum  silverv-white
with distinct grav-hrown markings hordered by

a4 COFFIA, 1997, NG, 3

Al dark line; the markings can be classitied
i three mean figures, which are partlv conneer-
cd and roughly syrunetnical on both sides of the
vertebral column: one triangleshuped marki g
between the eves, one butertly-shaped marking
w the middle of the back and one irregular
marking on the lower back. Tympanum brown;
white spots alomg upper lip; upper surfaces of
thigh, tibia and feet silverywlite with dark baas;
forcarm silvery-white with dark spots; pupil
black, ins golden; belly pure white, throat black,
ventral surface of temur pink, venual sides of
the two mner finger nps and the three mner
toe Ups omunge; webbing unpigmented (wans
parent).

Codor of holotype in pressvuative—Similar 1o that
in life but graver and with less comtrast: ventral
surlace of fernur faded w vellowsh

Mrasrirenents of hedooype—SVL 35.0; HW 13.0
ED 4.1; END 2.7 NSD 3.0:'I'D 2.3 TBI. 16.6;
FL 1€.1),

vanation—Lhe distinet markiugs on the back
are present e ull four tvpe specimens and were
seert in many other speamens from the type
locality. In a male specimen from the Berenty
park {Glaw and Venees, 1994, fig. 9543, the har-
terth-shaped marking is hroken in the middle
of the dorsum and 15 not connected with other
nuirkings, Ventral colovalion is very similar to
the type specimens from Kirindy, Measurements
(range, followed by mean + seandard deviation
i parenthescs) of the four male npes e as
bollows: SVL 34.6-38.7 (56,6 = 2.1): HW 126
139 (1351 = 0.6); ED 3945 (4.1 +~ 00.2);: END
2.6-3.0 (28 £ 0.2); N5D 2.5-3.0 {28 = 0.2):
TD 1.7-2.5 (20 < 0.3): TBL 16:6-17.3 (17.0 %
(.4); FL 15.4-168.2 (158 * 0.4), Webhbing tor
muld of the foor: T(1 — 1) 211 (1- i

ASTHE( =20 — (8 —3HIVEs -1 v
Wehbimg formulka wecording o the notanon of
Blommers-Schlasser (19793 1{0-1), 21(1),
2e{-0.5), 8i(1.26-1.75), 3e(0.5-1Y, 4i{1.75—2,
4 (1.5-1.75), BIOS0.76). Tibiotarsal arteula
ton reaches e eye,

Aduvertisement call—Voralizations were recorded
on. 21 JTanuary 1995 at 25 ¢ air temperalure.
sonagram and  oscillogram of one call are
shown i Figure 3. The following dut are suin-
mareed from calls of several individuals which
were separately recorded ar the same dute and
locality. Calls are arrunged in series, each vall
consisting of -4 melodious notes, Both short
ane-note calls and long three- or fournoe calls
are produced during a siigle expiraton, Usu-
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isemient call (with Fone noees) of Boophis xevopicls sp.
oy, from Kirindy,

ally calling acrmity of an individual male stats
with series of sinple-nore calls. Dunng the oli-
max of calling. series of three- and fournote
calls are emitted, The repetton rate between
series of one-tnare calls (aboul 2/sec) 1s much
higher than between series of multinote calls
(about 1/sc¢). In 9 of 10 analyred multinote
..':ullr-a. note duration decrcascd conbnuously
irom the fArst to the third oo tourth nowe. This
decrease 15 especially evident between the hirst
aote (here called the primary note) and the fol-
lowing notes (here called secondary notes),
However, the mtervals between secondary notes
sbiowesel o consstent tendenoy Lo mcrease or
decrease within a call, Temporal call parameters
(in milliseconds) given as range followed by
mean =+ standard deviation in parentheses are
as Fellows: rall duration of onenote calls 26350
(55 6 4 49 n—= 16 call duraton of three-note
calls 216229 (22]1.8 = 6.6, n = b); call duranon
af four-note calls 204-516 (3086 = 4.7, n = a);
intervals benween one-niote calls 305545 (4545
+ 5349.1, n = 15} ntervals hetween three- o
fournote calls 646881 (7884 = 797, n = 7);
duration of primary notes 30-61 (42.2 £ 6.5, n
= 1y, duranon of secarulary notes 1330 (252
= 4.2, 1 = 25); intervals berween primary and
secondary notes G6=82 (73,2 £ 4.8, 0 = 1),
intervals between secondary notes 57-71 (613
* 3.7.n = 15). The fundamenti] and dominant
frequency anged from 2.5-28 kIl two har-
moties hetween 5.5-5.7 and 85.2=8.5 kilz. Calls
of B, veraphilus differ from those of B wdae and
I tephraeomystix as they were described n Glaw
and  Vences (1994), Pulsed oalls which are
kiown from these two species were nol record-
ed in I sevophilus, However, the general struc-
ture of call series is similar wo B ofesthodon (see
data m Gilaw and Vences, 14445,

Natural history—Calling males were found only
after dusk on 21 January 19495, after heavy rain
in the afrernoon. They were suung on the

prowd several meters from the edges of em-

porary pools, In contrast o B repliraseiystax
and maost other Buophis species, the vocal sac of
callimg males was always largely inflared doring

the calls and also during the silent intervals he-

rween calls. A photograph, macle by T, THalen in

the Kinndy lorest, shows a conple mn axallary

amplexus i water, mdicaung that the new spe-

cies may lav s eges directdy i the wates, as do

all other known species of Heophis 'The speci-
men from the Berenty park (found oo 25 Feb-
ruary 1991 and originally considered ‘2 color
morphy of B, fepliraeomystax) was observed m?rirl.'r
al might i dry forest despite extreme andity
(Glaw and Vences, 19923,

CWe also found the followmg anuran species
in the Kinndy forest: Aghypilodaciyles madagascar
wenviy, Aplyptodactylus spo. B lephraemmystax, s
coplaes ensnlazes, Heterzsalus fuleostriatus, Manielia
bitsilen, Pryehadima weascarenensis, Scaplanphrme
Ivenis, N calearada, and Tomepterna lebrosa. Except
tor Mantelln betsileo, which wis only found along
a stadl river, all the other species were observed
e close syntopy with B xeraphiilis

Thstribution,—The new specics 18 known [rom
Kirindy in western Madagascar (the tvpe locali-
) wned from the Berenry park near Amboasary
in southeastern Madagascar, indicating that it s
ol a local endemic. Both localines are m de-
ciduous dry forest i coastal lowland about 20
ki from the sea. For climatic and biogeograph-
il reusons, the Berenty locahiny probably is not
far from the southeastern edge of distribution,
whereas the distribution in western Macdagascar
could reach tar north of the Komndy torese

Etymalogy—Xerns (Greek) = dry, phdos [f_'-rf*ﬁk__l
= triend. The species nane refers 10 the dismr-

buations 11 dry areas,

Designation of lectotypes —Mast available names in
the B fephracomyitax group are represented by
helotypes o lectanpes. However, Polypredates o
fibracomysiax. Dmenl, 1853, and  Rhacophor
dowhiots Angel, 14934 we vepresented by synty-
pes. To stabilize the manes, we hereby designate
lectonpes of both axa,

In the vriginal desevipriom of 12 wﬁhmm.'-np'fff.v.
Duméril {1853 mentoned three specimens 1o
the Paris collection originating from Madagas-
et This sepmingly was in agreoment with Gan-
hé (1497H) and Blommers-Schlosser amd Blanc
(1949711, who indicated MNHN 1660 A and B
and 4584 as types. However, Blommers-Schlos
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ser dnd Blane (1997) mentioned *Madagascar
anl Nn.ﬁ[l.' Be' us the npe locality, whercus Guiheé
(LETR) mentoned only “Madagascar.”™

According to the “caralogue des entrées” of
the MNTIN, three specimens ariginally had (he
numper 45584 Two of thiese ﬁp-:?fjmcm-. are sl
present i the MNHN callectinn and luive the
mumbers MNTIN 4384 and 1994 1040 (Formerly
INE4A). Accarding o A, Ohler (prezrs. rr_-uml.]l..
.}-I‘\’HI\I FBR0 omiginally included 4 specimens
Lomgim “Naossibe,” collected by Boivin). Three
of the fous specomens are sull held o the
MNHN collection. These are MNIIN 1656,
MNIIN 19941041 (foormerly  1660A), and
MINHN 1994 1042 (formerly  L660B), The
Evarth specimen of this serics s obvioushy held
in the NMW, simce Hampl eval, (1994 indicated
the existence of one smitype with the comment
UNMW 22880 Nossi Be, Madagaskar: 1870, TV,
v Museum Parls” in the ““Nalurhistorisches
Museum Wien,™'

According 1 A Ohler {pers: comm. ), only
the two remaining specimens, MNHN 4589 | fe-
male) and 1994 10440 (male), can be considered
as synlypes, We hereby  desipnate MNHN
|94, 1040 as the lectolype of B, lefufevanomtysiny,
Both lectotype and paralectotype are inoa poor
condition,

fhacapfus dowlion is represented by the two
syulypes MNHN TRH1-356 and -85/7 Specnnen
MINEIN IR91-556 is hereby designated as becio
vpe ol It doulioti. The lectorvpe is morelatively
good conditon, which allows us w confirm i
synonymy with fi. teplraeomysion

Vuaelahle names o the B, tephrasonystas L. —
Several avarlable names in the B tefilracatiyalax
group are currently consicdered as junior syo-
vivms of valid species names (Blommers-
sSclilésser smd Blane, 1991 Glaw and Vinces,
1994}, These names need o e considered as
possible carlier names for #, xevofifiius. Polype-
dates growsteyi Peters, 1874 (tvpe loculity Nosy
Volay, Polvpedates dispar Buetiger, 18740 I:'.JI:IIE' lo-
cality Nasy Bel, B! disparvar. kaieaplewra Boctiger,
1881 tovpe locality Nosy Be), Rhacophoris hilde-
brandts Ahl, 1925 (tvpe lecalily NW-Madagus-
carl, and MU dmdliote Angel, 1934 {nype locality
Maorimdava), are considered 1o e Junor SV
onyms o B depihracomystax (see Blommers-
schlisser and Blanc, 1991 Glaw and Vences:
19494, The holomwpe of Polypediases crassieyt (AMB
s 160 andd the Ir*rTr}I}'pc ot £ duspur | SMF 6766,
hith described trom humied Tocalities, are elear
ly reterable W B tephrasmystax morphologically.
The holatype of Palipedates disparvar, lueopilenra
(UMD, without number) was rediscovered by ns
in the ' Uhersecmuseamn’” at Bremen, The :ﬁf.‘rf'f-

imen was completely desiccated and could nol
be posiovely identificd. Our inwnse survevs at
Nosy Be reveuled only M tephracomystax, con-
firming that hoth £ dispar und the variant leu-
Citslenira arve sylonvims of tephraeaystax. The ho-
lotype of B hildetrandt (ZMDB 10472} and the
rypes ol & dowlioti (MNHN 1891-356 and -357),
both desciabed fram western Madagascar, were
alse found 10 be morphologically referable w
B, teprhvaeomysies.

Three junior synonyms, all deseribed from
lugher altinudes of eastern Madaguscar, alsa ex-
L Lon B ddae {Glaw and Veneces, 19949 The svn-
types of Rhacaplarus boudengere Peraces, | 8U2
(MZLIT AN 890; twpe locality Andrangoloaka)
show distinet white spots on the tlanks, typical
Lo B ddae but Jargely lacking in B xerophilus.
such spots have also heen described by Boulen-
ger (1882) i the original descnption of Rha-
cofir s femoralis (rvpe locality East Betsilen).
However, examination of the holomwpe (BMNH
1947.2.27.60) has shown that all characteristic
coloration is lost, making a definie atribution
o any species uncertan. The while spors on the
Hauks, the small size of the holope (27 mm
SYL), and the castern type localiy may mdicare
its symomvimy with B, ddae. We did not examine
the halompe of Rhamphorus calalar (tvpe localin
“Russean dloranpamy,” 1D m albinade, dis-
rict Flanarantsoal. but according 1o the origi-
nal descripuon {Angel, 1934), this taxon has, in
companson with 8 verophilus, shorter  hind
limby (nbictarsal articulation reaching tympa-
wui}, more webbing bemween roes  (Tully
webbed cxeepr one plulans of the tourth me}l,
and distinet white spots on the [lauks, suggest-
g s synomviny with B pefus,

Guatbe (LUWTR) considered Rhacaphorus difficifis
Boettger, THU2, as jumior synonym of B. fephree
mystax (s A lebihracomystax) . Blommers-Schlés-
ser (1979) assipmed spocimens [rom Andasibe
(centraleastern Madagascar) 1o B, difficilis. We
will disruss the stams of this taxon in a forth-
commng paper. Hore we only stare that the hoe
loavpe of Ko difficilis clearly differs from B. xem-
Phitus by smaller size (SVL. 28.7 mm) and head
shape tsnout not rounded; nostrils nearer o tip
of smont than W eyve),

LHsCLssTON

Species of Madagascan rhacophorine arbore
Al frags currently neluded m the genus Baophis
were long referred o the genus Rhacophors,
Guibé (1978) mainly used external chamciers
of preserved specimens tor his classificaton. e
incluced in Rhacophorns oviental species as well
as Madagusican species currentv assigned ro Bos-
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pias and  Mantidartyfus, Blomumers-S5ehldsser

(1979) lirst recopnized fonphes as o natural unit,
mamly using charactens welated to reproduc
Lom. She disongushed Begbles lrom the onen-
Ll Rhacophorns by the lack of foam nests and
ronn Muanteduetyfus by the presence of nuptial
pads in males, amplexus during mating, aguatie
ceg depositiiom, and absence of temoral glands,
However, the definition of Bopfihis species
groups is stll lugely based on phenere external
characters. [nothe meantime, many new species
have been discovervd, and Boeephis 15 1oday
among the mosr speciose anuran geoera mn
Madagascar (45 named valid speaes according
ro Galaw wnied Vences, 1994), Our observanons in-
dicate that e species mventory is far from
camplete, and the actual number of species inay
b deable the number aorently named, Most
(including many undescnbed) species can he
assigned 1o exasting species groups (Glaw andd
Venoes, 1994), They may represent monophy-
et undts, but thus far no one has arrempied @
phylogenetic analysis of Boaphis

The B. tephracomystax group is one ol the most
heterogeneons species groups withiun Booflusin
external morphology, It includes species s
larpe as 85 mumn (B, opisthodon) and as small as
S (B pentiang) . One amdentified species
Boophis sp. ¢, in Glaw and Vences, 1994} has
snall dermal flups om the heels which were pre-
vionsly thought to he tound only in the £ gow
ot group  {Blommers-Schlasser and Dlanc,
1991). Nevertheless, the species of the B fe-
phrasomystax gronp, except tor 5. mecrolis, share
a set af morphological characters (iris and ns
periphery coloration, reduced wehbing be
tween fingers) and i preference for stagmant wa-
wer bodies as breeding habitat that may mdicare
cluse phylogenetic relanonships. This charactes
combination was also ohserved in the new spe-
ces B xrrofhilis

However, the ocourrence al the new speoices
i dry arcas of Madagascar is exceptional, Using
the classification of reproductive modes by
Duellinan and Trueb (19861, the genus Boofilis
displavs only the two most generalized ones
maotle 1 (egps and feeding tadpoles in lenue wa-
ter ) s ubligaory [or the B fephrusomysiax group,
whereds mode 2 (eggs and feeding radpoles in
ke water) is found in nearhy all other species
of finagdits, Tudging from observations on calling
and breeding activity in and around wimporary
pools, mode 1 probably ocours e 1) of the 1]
anuran species (all except Meantella  betstlen)
lound ar Kirindy (919 ), suggesung a selective
acdvanrage for this mode moard areas, On the
other hand, mode | s less frequent in anuran
commrinnties from humid eastern Madagascar,

grnerally not exceeding 25% (pers. aobs). s
sugeests Wial the preference of most Boophis fon
lote water may reduce their ability o colonize
dry areas.

U'nul now, only B fephivaeamystax was konown
o oceur m dry arcas, Another Species occurring
in wetter patches of western Macdagasear s L
srythrodactviuy. The adapration of this species o
running watesr can be seen in the specialization
ol the tadpeles (large, adhesive oral disk with
three o six Tows of papillac and numerony den-
fcle rows) as asserted by Lamotte and Lescure
{1989 and Blommers-Schlasser and Blanc
{LY93) . Booplees erytirodaetylus may be o remnand
ob 4 more humid period, when cunatc condi-
nons favored wet forest m western Madagascar,

It is remarkable that £ xerophiles and other
western anuran ad repile species were not dis-
covered carlicr The amsn comumunity at Kis-
intly conmins two species ol Agfyptadaciyius and
Cre .ylnrriﬁ of the ]11.-"|':ur-*rn1i1'r‘: gens Heterivalus,
Heterivaly Deteastviatis 15 oven coommaon ine cali-
vated areas (e, around pools methe western
town of Morondava), Both geoerss are easy o
wlenity; however, Hetenxafus tand therefore the
whole [amily Hyperaludae) was considered 1o
Le absent Lroom most of western Madagascar un-
il a few vears ago (sec maps m Duellman and
Trueh, 1986 and Blommers-Schlosser aned
Blane, 1991). The same s true for the genus
Agtypdoelaetyfiey (see map . Blommers-Schlosser
and Blanc, 1991}, Recent herpetological discoy-
eries n the Kinndy torest furrther inclhade nwo
new .q}'mriﬁs of the snake enus Stepobfies, ome ot
which (5 atrinas) shows a very sinking apose-
rivtic pattern of black and vellow bands (Do-
merine, 19945, Mrimatologists rediscovered the
Lu:;ru-s.r: lemur Mirroaceinas .'.'EJH.I.!L'I-F.IH.*T, which s the
siallest primare species i the world (Schmid
and Rappoler, 1994) 0 All these vecent diata show
how minch soll remains (o be discovered m Mad-
agscar's western dry deciduous toresis, a vege-
tlion Lype that is even more dramatically en-
dangered than the eastern ran foresy [(Goang-
horn, 1Oy,
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