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Twao species of dwarf lemurs ( Cheirogaleus) of Madagascar are convention-
ally recognized. To investigate this taxonom v, Estudied the samples in the
London and other collections. 1 could distinguish 7 different morphs, d if-
fering by size and by features of pelage, ears (hairy or naked), ear size, tail
length, skull shape and dentition. As multiple features differentiate each form,
they cannot be simply morphs within the two conventional species: they are
discrete genetic entities, hence distinct species. The Cheirogaleus medius
species group is split into two closely related allopatric species, C. medius
from the western dry forests and C. adipicaudatus from the southern spiny
forest. The Cheirogaleus major group has two widespread and partially
svmpairic species: C. major from the Jowland rain forests and C. crossleyi
from the plateau margins. I describe d species previously known only from
the tvpe series, Cheirogaleus sibreei, and two new species, one sympatric
with C. major and one, apparently allopatric 1o all others, from the central
plateau. I also discuss problems of nomenclature, dating from the original
deseription itself,
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~
INTRODUCTION

Since the influentiaf revision of Malagasy lemurs by Schwarz (1931),
it has been customary o recognize two or three species of Cheirogaleus:
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biodiversity of primates would remaip undetected if Schwarz's revisions
were w:oima to stand untested, It js time for a complete overhaul of g
the primate groups revised by Schwaryz, _.:Q:a_.:mfnm}mnm especially—the
Malagasy lemurs,

Taxonomic History

sidered to represent g separate species; Cheirogalens major, C. mediys
and C. minor. He insisted that the figures were fully accurate: he stated
confidently that Commercon made all his drawings life-size and with ex-
treme exactitude.

No localities were given by Geoffroy (1812), but Schwarz (1931) listed
the type localities of all these names without comment ag Fort Dauphin,
As a long-established French post, this may have been where Commercon

examined his specimens, byt it is by no means guaranteed that it was their

locality of origin,

~ The first commentator, Wolf (1822), rejected Geoffroy's genus, point-
Ing out features in common with Lemur, and considered Hmmﬁ all three
species Were one and the same; “da die Namen maior, medius und minor
mmEQ.rwm. sind” (“as these names are defective™), he renamed the one and
o.:;\ species Lemyr commersonii, The plate accompanying Wolf's text is
Simply a reproduction of Geoffroy's plate of Cheirogalens ErSE.. o it could
be argued that Commersonii is a junior objective synonym of major. To
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preclude any doubts, Wolf's (1822) plate (derived from Geoffroy’s) is desig-
nated lectotype of Lemur commersonii.

By late in that decade, an actual specimen of a dwarf lemur had reached
Paris: a living specimen, which Geoffroy (1828) allocated to Cheirogaleus
but not to any of his three previously described species, which he now
regarded as having been named provisionally, The living animal he made
the type of a new species, Cheirogaleus milii (Geoffroy St. Hilaire, 1828).
The animal’s skin and skeleton were preserved at death, and are in the
Muséum National d'Histoire Naturelle.

Smith (1833) recognized Cheirogaleus as a valid genus, to include
Geoffroy's C. major and C, minor, together with a new species, Cheirogaleus
Iypicus: and he listed C, commersonit, ascribing it not to Wolf but to Vigors
and Horsfield, but—even more curiously—stated that it “wili probably be
found to form the type of a new genus.” The type of Cheirogaleus typicus
is in the Natural History Museum, Londony; its locality is given on the label
as “S.E. Central Madagascar.”

Lesson (1840) divided dwarf lemurs between two genera, Cebugale, a
renaming of Geoffroy’s Cheirogaleus (uniting C. major and C. medius into
a single species under the name Cebugale commersonii Wolf), and Mioxi-
cebus, including Geoffroy’s C. milii. which he renamed Mioxicebus griseus,
and which he did not beljeve represented the same kind of animal, plus a
mouse lemur,

Grandidier (1867) described the small, fat-tailed Chirogalus [sic] sumati
from the River Tsidsibon, on the west coast of Madagascar; the following
year Grandidier (1868) described two further species, Chirogalus [sic] gliro-
ides and C. adipicaudarus, both from Tullear; and finally, 2 years later
Grandidier (1870) described Chirogalus [sic] crossleyi from “the forests
east of Antsianak,” Cheirogaleus samati was the third species of dwarf
lemur to be described using actual Specimens, two of which are in the
Muséum National d’Histoire Naturelle, Paris. The type of Cheirogaleus
gliroides is also in the Paris collection, but it is a mouse lemur (Microcebus).
! know of no type specimen of adipicaudarus or crossleyi.

Gray (1872) recognized both milii and typicus (including samati), and
even separated them generically, as Opolemur Snd Cheirogaleus, respec-

tively: but his descriptions and figures are muddled and it is unclear which

species of Cheirogaleus. Gunther's (1875) description of C. trichoris contin-
ued to be discussed in the present context until it was eventually made the
type of a new genus, Allocebus, by Petter-Rousseaux and Petter (1967).
In a revision of all of what are now termed the Cheirogaleidae, Forsyth
Major (1894) pointed out Gray's (1872) muddle, and while accepting divi-
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sion of dwarl lemurs into two genera, switched their type species, so that
Opolemur—I(at lemur—now referred (o the fat-tailed samari and Chirogale
(sic) to milii. In the group as a whole the only other valid genus which he
recognized was Microcebus, which included not only mouse lemurs but
also M. furcifer, i.c. Phaner furcifer!. He also indicated that “Chirogale
trichotis” should pgobably be placed in a separate genus, thereby anticipat-
ing Petter-Rousseaux and Petter by >70 years, and he thought that crossleyi
would prove comparable to it. He recognized in Opolenur two species, O.
samati and a new species Q. thomasi (type locality Fort Dauphin), and in
Chirogale also two, C. milii (synonyms typicus Smith and adipicaudatus
Grandidier) and a new species C. melanotis (type locality Vohima). The
types of Forsyth Major’s two new species are still in the collection of the
Natural History Museum, London. the type and paratype of C. melanoiis
being the specimens depicted by Gray (1872) as Cheirogalens tvpicus. Two
vears later, Forsyth Major (1896) described another new species, Chirogale
sibreei (type locality Ankeramadinika, “one day’s journey to the east of
Antananarivo™). No further new species of Cheirogaleus have been de-
scribed since that datc.

Elliot (1913) acknowledged Forsyth Major's criticisms of Gray, but
argued that, nonetheless. Gray had made milii the type of Opolemur so
that if the milii and samati groups were 1o be separated generically, it is
the latter that needs a new name. He therefore made Opolemur a synonym
of Cheirogaleus, and described a new genus. Alrililemur. for the fat-tailed
species. Elliot (1913) was also the first author for a century to take Geoffroy
St. Hilaire’s names Cheirogaleus major, medius and minor seriously. He
relegated minor to the synonymy of Microcebus murinus, but used major
as the senior synonym for what had hitherto becn called niilii. and medius
as senior synonym for samati.

Schwarz (1931) recognized only two species (apart from C. richotis)
in a single genus: Cheirogaleus medius (with samati a subspecies) and C.
major (with crossleyi a subspecies). Geoffroy's Cheirogaleus minor (and
Grandidier’s C. gliroides) he placed in the synonymy of Microcebus murinus
murinus, Forsyth Major's Opolemur thomasi in the synonymy of Cheiroga-
feus medius medius; Wolf's Lemur commersonii, Geoffroy's Cheirogaleus
milii, Smith's C. typicus. Lesson's Microcebus grisews and Grandidier's
adipicaudatus in the synonymy of Cheirogaleus major major, and Forsyth
Major’s Cheirogaleus melanotis and C, sibreei in the synonymy of C. mua-
Jjor crossleyi.

Variants of this scheme have persisted with only minor variations
through the 20th century. Tattersall (1982) transferred Cheirogaleus minor
to the synonymy of C. mredins: he recognized no subspecies in either C,

major or C. medius. Albrecht et al. (1990) were puzzled by the extremc
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variability in spccimens E_J_ﬁ:cp_.S ﬁ.:S.\s.n:\.w:.,, :E\E.,..«:N@ o.:om_@mﬂu
exclude specimens {rom certain regions from Ec: cncmccm:ﬁwwn.\azﬂv\ oa.
Most interesting, however, are the remarks ol vc:nﬂ et al. .A. ’ v.imm )
on field observations: they recognized (p. 80) J:m moins trois 3::43 A‘m.
teast three forms) in Cheirogalens ::c...:.‘ The _.Z Am\_w:“:,n:\.q“\.,_.:hﬁzn.
majory tives all along the cast coast, and _:_m:a as lar as :.E mc::._. nﬁ a cmH:
the second (C. m. crossleyi. synonym imelanotis). north of Kigsv_a%m.c u
extending southward along the high crests at the edge o.~ the pla ea o
far as Lake Alaotra (Sianaka Forest); the ::ﬁ (undescribed) w<mm in y
Bongolava Forest, northeast of Tsiroanomandidy (see also Thalmann mzﬁ
Rakotoarison. 1994). In some regions. they state, the first two mam:_: 0
occur sympatrically: thus, at Wm_m_o:.m on ::.w mmacmén}ﬂawg ﬂowﬂ,@w%w
captured Cheirogalens major major in the :_mr‘ forest. 2.#.: e _. \%. C \:._,m\mm.:
has been observed “en abondance™ in n_.m_:m:o:m and ;No:mm w,wm loes
(Petter er al., 1977, p. 83). On this gm,mu 05<cm Ccy: suggested tha
Cheirogaleus crossleyi was most likely a distinct species.

MATERIAL AND METHODS

1 studied specimens of Cheirogaleus in m:m oo:m.o:osm o.m ﬁ.:.o Zm,,:ﬁm_
History Muscum. London (BM): the Muséum National d I_io_ﬁm _.m-
turclle, Paris (MNHNP): the Noo_ommwo:.mm Museum A. Iradoﬁw Mq _H:
(ZMB): and Naturalis (formerly the w:.rma.cmwca. van Natuurlijke ” ist-
orie). Leiden (RML). I made notes on skins, _:o_.ca_:m .no_o_n color nM: MS:
and hair disposition, and on skulls and _89:. including aspects o w_w_
shape and cusp development. I noted any flesh measurements mﬁ: a m
from the labels. I took the following skull and tooth measurements: m«nmﬁmm
skull length (GTL). condylobasal length (CBL). g.mm_ E.:m% :wu.»w ),
braincase height (basion to bregma, BRAINHT). facial height (nasion to
palate. NASPAL). biorbital breadth (BIORB). ?.__:m _m:_,ng ﬁwﬂﬁﬂ\mww

a breadth (BULLABR). maxillary premolar-molar
Mu.mmm,_.zv and dhgn::m of M' (MONE). M: (MTWO) w:a M A?S,Immm.v.
Some of the skulls were in pieces and had to be partiaily reassembled in
order to take measurements. [ also examgined Em. wx::m for :.dm characters
deemed by Schwartz and Tattersall (1985) to distinguish Cheirogaleus me-

j1s @ . major.
e m\ﬂ%ﬁwﬁ :gm specimens ascribed to Cheirogaleus medius are sexed, and
there is no consistent size difference. Four female skulls from wm.BUOWm
all measure 40 mm in greatest length; 8 males from the same 58.:@ vary
trom 39 to 41 mm. Very few of the specimens ascribed Y Qﬁ%wisc
major are sexed. but again there is no evidence of sexual dimorphism: for
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example, a male and a fem
Mm mm ._osm. Albrecht et al. (1990) could find ljtt]
In s1ze in any Malagasy lemur.

RESULTS

~
In what follow
1 s, I use the concept I

. , s C. major {
oup e : p jor group and C. medius
mo g_wu mnmoﬁw_w\ m:a for convenience only. The _:mEEM typically Wmﬂmﬂu
oo, 5::.:, :ﬂ mEM taxonomic disentangling that has to be done :::,M

op ¢ context of the current paradi , ,

o orawe i c contex paradigm. Actually, as one m;
I8 no actual evidence that the two are r 2al c::._mnw\m:A ..:V\M _“Ev\
$ 10 any sense,

Skins
C. major Group

Within this inf
i al gr i
mentod H:%Mwﬂwnﬂ_m_c_&y most specimens have pale digits. and pig
. cral color tone is grey-b od- o
mtch srenes, The general ¢ 1S grey-dbrown (from wood-brow
meeh m», yer), with a reddish tone mid-dorsally which forms a thi el
pe of greater or lesser definition by, N

o e ' QBQ . i -
has much white on the face: all hav k bl e wha ey one

‘ m:. i i i
C. major group assort into four Bo:urgm_“ow plackish FyerTings: Skins of the

I. Furry-eared. Color is a warm red-brown d

cream idli
mvoéw\mmw\w“ %_M:wm. <m:9< of midfacial zone invades the region
Foct nou o “m_:, ,Cr, ceye-rings are clearly expressed and blackish
i pocl E.ﬂ ,_Hw. M;:‘.f. are black, and well covered, inside and cEA
ody. 51 mx:z, Fﬁ::._ is about equal in length to the head m:a.
o :o:_,gwﬂa 0 m::m morph: BM 1939.1289 (E.Imerima), 48.160
ok rpe ot M_W\ﬁ o r.mrm Alaotra, 2500 feet),and 70.5.5.24 ,A>3m_.-
Avm:.:,wc.bNZm:m :u::E, mo.au:: Major, 1894); MNHNP 1967.1653
N OBV\.UB_E: n,c,w.\ﬁ. AKo~g_3mv“ and RML Kat.H (Malewo). .
and oo .Uo_osﬁ\: mwﬁuwwq_r“ wﬂcmmv_:%: above, somewhat darker
i srey slow, Often agucety expressed red-bro
mdowmm MN.@QWMMW zone .Un:o but not white or yellow, does _HM.N rnu,ﬂmwsn__
ey e .mmwmu,::mm much less marked. Feet not white. Ears
e m:aﬁm%_:wﬁma. m:a naked. The tail is much _o:mam :E_w
(8 miles west of xw‘_:mwwn_\w_.M_Mn_hwwmamc:w ~%.~__:w 169 oo 159
: < C. i ay ) 35.1.8.169 (Maroansetr:
nd 37.9.20.77 (S.E. ( entral Madagascar: type of A\dw_\_mﬁ:mﬂﬂM__N,

orsally: grey below, very

ale of the grey-brown morph both have skulls
€ Or no sexual dimorphism
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1833); MNHNP No.148 (type of milii Geoffroy St. Hilaire, 1828),
1871.231 (Bay of Antongil), 1882.1560 (Farafangana), and 1932.3362
(Maroansetra); ZMB 35352 (Sianaka); and RML cat.c (no locality),
cat.f (Passumbée), and cat.g (Maroansetra).

3. Iron-grey. Color is iron-grey above and below (N.B. not as pure

grey as in the C. medius group), but yellower towards the ventral

midline; with a very vaguely expressed dorsal stripe. Feet (but not
hands) white. Tail colored like body, or very slightly browner. Ears
sparsely clothed with hair, inside and out, their skin noticeably
pigmented. The tail, in the single specimen in which flesh measure-
ments are recorded, is equal in length to the head and body, and
it seems to be much the same in the other skins. There are 12 skins
of this type: BM 88.2.18.3 (Tamatave), 11.6.21.1 (Ambositra). and
82.6.3.4 (forest of Ancaya); MNHNP 1964.74 (Ambodivoangy) and

1964.72, =3 (both, Mahambo): ZMB 44646 (Tampina, Prov. Tama-

tave). 3372 (Fesi Malendo {locality not found]). and 71432 and 21664

(both, Tamatave); and RML cats. d and e (both, Mahambo). At lcast

one of the skins (BM 88.2,18.3) has a white tail-tip. and probably so

did 11.6.21.1. but the tail is broken. The car rims of 11.6.21.1 are

more noticeably furred; this specimen is also much smatler than the

others (it is labelled “juvenile.” but examination of the skull shows
that it is not).

4. Cheirogaleus sibreei Forsyth Major, 1896. There are four skins of
this morph, BM 97.9.1.160 (type of C. sibreei, from Ankeramadinika,
| day’s journey east of Anatananarivo); ZMB 71434 (Imerima); and
RML cats. a and b (both, Pasandava Bay). They are grey-fawn
above. with more white tipping to the hairs than any others, and
very creamy below: the creamy ventral zone advances further up
the flanks and on the outside of the thighs than the others, The BM
and ZMB skins have a dark dorsal stripe, which is absent in others.
Ears are nearly naked.

C. medius Group

In skins of this group, the digits (and sometimes whole of extremities)
tend to be white. Median facial strip is always white: eye-rings vary. They
are paler and grayer. and the dorsal stripe is narrower. and usually sharper,
than in C. major group: the tail is less bushy (and expands seasonally, acting
as a nutrient store). There are two morphs:

1. Western. Color lighter. frosted fawn-grey above. with a brown dorsal
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Mﬁnw“ UBNEV\ creamy or yellowish below, yellower on the med;
Em%‘cﬂnwm:m.ms&:w collar round throat, sharply marked extending
Sides of neck. A white median faci I stripe: i
dark brown, generall i i cyes, Hands ey ImeS
: . aily restricted to rims of eyes. Hand
white. The tail is about e 7 body: the ot
; qual to the head and body: the ear i
Wmhmﬂwmwm_w:mw. Twenty-seven skins are referable ﬁowﬁ.r_.m Boww%
o 0.25 ,4 «=3.-4, -5 and ~¢ (ail from Beraboka, 40 5_._%.
oo o.o:amé. west coast); MNHNP No.136a (two specimens:
Smmﬂww: mmém.,\zm& coast; syntypes of C. samari Grandidier, _mod.
18 .fﬁ .ﬁu :.~ >< lm -9, =30, =31 (Beroboka), and Emioma,
‘ 2 (0oth, Ampijoroa); ZMB 4354 {Morondava); and RML
, mm m.:m. b.c.d. e f g h. and (all. Morondava), .
. m%mwo MMM:%:S :o:nmm%_v\ darker above (but variable), dorsal
suer. more grey below. with traces of cre cllo "
towards midline; white collar va o amre
: ") ar vaguer, much less sharp. on sides of
neck. White median facial stri g %0 far o
an fa pe shorter, not extend; ¢
beyond ievel of eyes: eye-ri ick, i s of mou?
e Steye-rings black, thick, invadi ide
Only digits are white The tail ot than the nont oS
cuaits are . aibis much longer than the head ,
WMM% me ear is longer than in the Western morph, mm<o:nmx~m__ﬂ_
e Hm_aw :uwdmnﬂﬂu_”ﬁﬁwz uﬂw.ﬁ_v.ﬂ._mx (Tabiky. west of >:_3No:78,
2011166, — rom m east of Tuléar). and 91,1 ,
memﬂuwu%u:wﬁ:m.mﬁa of C. thomasi Forsyth Major. 1894): KZW,NMM
. ablky, west of Ankazoabo). and 364
(both, 170 km cast of Tuigar), 0 923304 and =5

‘.;cmm two morphs are not as sty
four in the C major group,

ingly distinet in pelage as are the

Skulls and Teeth
C. major Group

The s = [ the |

P~ m_”%&mmm@_.m_ JMWmM»M”n “mq_J? .z,_.an_ morph are remarkably low angd
fow-eronnes ¢ :..2.: ! a_:ﬂ cio_c“&::::_c ac:::::.v,.;_.c_m:?c_%
e :.9 &mm::_._m_ huch above P Those of the iron-grey morph
s relaer, Em:oq-nqosﬂﬁ _m the skull. but the flattening is less ::w_.rc% pP*
losser dograe, e o:::m - and the upper incisors project forward (o a
whioh po oy ! omﬁav\-zoé: morph (n = 9) have a high braincase
fone 12 SmmBEmw_:mﬁw m: the back, :_.5 a deeper facial skeleton: :F_.
oF . sippens embles _,.ﬂ o‘, Em.:o:-n?_% form. The type and » second skull

mbles the furry-cared morph both cranially and dentally

'

The Genus Cheirogaleus: Unrecognized Biodiversity in Dwarf Lemurs 951

Cranial and dental size and proportions differ between these morphs
(Table I). In greatest skull length the size series, from largest to smallest,
is: iron-grey (large)—grey-brown—furry-eared—C. sibreei—iron-grey
(small). Sample sizes are small, but consistent, with no overlap. Biorbital
breadth does not follow this trend: skulls of the large iron-grey morph
average narrower than those of the grey-brown.

The maxillary toothrows of the grey-brown and iron-grey (large) forms
are consistently larger than those of the other three morphs. but dental
proportions vary (Table I). In general, M? is slightly broader than M', but
M?* is markedly smaller than either, but the reduction of the third molar is
most marked on average in the iron-grey morph, least in the furry-eared,
and in C. sibreei there is hardly any third molar reduction at all.

C. medius Group

The skulls of the western morph (n = 26. plus two others represented
by facial skeletons only) have a noticeable diastema between anterior and
middle maxillary premolars. In those of the southern form (n = 3), this
diastema is poorly developed or absent. The two are about the same size,
but the bulla is much smaller (especially, it is anteroposteriorly shorter) in

the southern morph.

Comparison between the C. major and C. medius Groups

In general size, as represented by first vs. second molar breadths (Fig.1),
dwarf lemurs fall into three groups: the grey-brown and iron-grey (large)
morphs of the C. major group are largest, the furry-eared morph and C.
sibreei are intermediate, and the two forms of C. minor plus the iron-grey
(small) morph of the C. major group are smallest. There is thus no absolute
e difference between the two conventionally recognized “‘species.”

Schwartz and Tattersall (1985:35-42) detailed the differences between
the two conventionally recognized species, figuring two skulls from the
American Museum of Natural History collection. The skull selected by
them to illustrate C. major. AMNH 1006407 has all the characteristics of the
grey-brown form, but their skull of C. medius cannot be further identified, as
it is incompletely macerated. Comparing their descriptions and figures and
the material from the London. Paris. Berlin and Leiden collections, valid
differences between C.omajor and C. medius groups appear to be as follows:
in both members of the C. medius group, braincase is lower and flatter,
though there are differences among the C. major group forms: the maxillary




sibreej
46.6-48.0

30.7
30.6-30.8

17.4
17.0-17.8

minusculus
Iron-gray (smalt)
253
16.3

ravus
fron-grey (large)
240
100.0
56.4-57.0
2.35
20,0
1.42
18.0-21.6
0.27

s (in mm) of Cheirogaleus major group
31.6-36.1

major
Grey-brown
15.19
230-264
119.0
4.46
116-124
2.26
7-60.7
138
34.0-37.4
053
2 ).3;22.()
0.08

251.0

crossleyt
Furry-cared
247.0
2252
221-260
100.1
13.21
85-110
-52.0
0.82
043
17.9-18.9
0.09

515

Mean
sd

”n

Table 1. External and craniodental measurement
Mean
Range
Mean
sd
n
Range

toothrow

Head + Body
Tail H + B
Skull length
Biorbital breadth
Maxillary

W' breadth

o
o

4.0-4.6
4.38

4.30
0.14

4.1-4.3

Range

Mean

sd

M breadth

oy
sl
1
x
o~

0.22
4.1-4.6
0.44
3.0-4.0

0.11

4.1-4.5

0.01
36-38
018
3034
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Table I, External and craniodental measurements (in mm) of Cheiro-

galeus medius group
West South
Head + Body Mean 183.9 170.7
sd 11.55 8.14
n 16 3
Range 164-215 165-180
Tail % H + B Mean 95.6 113.2
sd 5.40 —
n 1§ 2
Range 86-103 108-109
Ear% H + B Mean 9.4 12.7
sd 0.89 -
n 15 2
Range 7.9-10.6 12.2-13.2
Skull length Mean 40,1 39.8
sd 1.45 —
n 22 2
Range 37.7-42.9 39.6-40.0
Biarbital breadth Mean 26.0 24.8
sd 1.00 —
n 22 2
Range 23.9-274 23.5-26.0
Bulla length Mean 8.8 7.40
sd 0.42 —
n 22 2
Range 8.1-9.7 7.2-7.6
Bulla breadth Mean 5.7 5.45
sd 0.38 —_—
n 22 2
Range 5.0-65 5.4-55

incisors. especially the central incisor. are even less forwardly projecting,

Range
Mcan
sd

"

Ran,

M breadih

though again there are differences among the C. major group forms; the
palate is less extended behind the third molars; the auditory bullae are
larger (more so in the western than in the southern morph) and the mastoid
region is more convex; the maxillary canine is less back-curved and has
less development of the lingual talon; P? is higher-crowned —Petter-Rous-
seaux and Petter (1967) speak of a caniniform tendency—though there are
differences among the C. major group mdrphs; P* is only barely larger in
mesiodistal and buccolingual dimensions than P, and is more triangular in
occlusal view, due to the much bigger lingual pillar; P* is more triangular,
less oblong in occlusal view; the molar cusps are higher. more pointed; the
upper molars are more rounded lingually, with a relatively larger protocone;
and M is less reduced distally. but again, there are differences among the
C. major morphs. Therefore, there are differences between the two groups,
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Cheirogaleus medius group
Relative bulla size

10.0

9.5

2.0

8.5

Species

adipicaudatus

BULLAL

T - . i
37 38 39 40 41 42 e

GTL
Fig. 1. Relative bull

size in species of the Cheirogalens meding group. Abscissa, GTL:
Ordinate. BULLAL. #104p. Abscisa. GTL

but they are in many cases only

re | Exaggerations of the variat
morphs within each group. wHions amon the

DISCussIoN

There seems litt]e doubt that the five morphs in the C 5
and the two in the ¢ medius group are of sean
wmw%%ﬂ%ﬁ%%ﬂﬂ%wmi Q.Q.ﬁm:omm in both craniodental and external char-
et :S\.awmnoﬂ._ .cmw.%m:o.a. arey-brown and :.c:-mzww (large) morphs
from the iron-grey mwamwv_“w\o_%ﬁ-wﬂw mﬂﬂx:v mn_mnm:gm.: ey diffrent
C. sibreei and the other mnme.am:m Rﬁoaﬁwﬂn vw_: ot b :,E Qu.n o
any of the other four morphs. The ::c,c large wc n.quﬁsz v i
distribution, so they cannot be simply mcsmmg:mnﬂ.q_ﬁ. di A_,f_.i. c<a:~5 i

> ally different, and it i
MMMmH:_NW:MMMQ ﬂ:w not merely nocéﬁ.v%_:.n variants within 3 single spe-
NS that they must be distinet species. Field obscrvations of

: tjor group
axonomic significance. There
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Cheirogaleus

First and second molar size

5.0
<
4.51
Species
ol adipicaudatus
medius
o5 ) sibreei
X minusculus
* o
20 ravus
o 0 . .
W ¥ major
25 , _ “ . . A crossleyi

2.0 25 3.0 3.5 4.0 45 5.0

MONE
Fig. 2. Depiction of tooth size in genus Cheirogaleus. Abscissa, MONE: ordinate. MTWO.

two of them, the furry-eared and grey-brown ones, confirm that they are
either sympatric or closely parapatric, and indicate different ecological
preferences (Petter er al., 1977). The single specimen that forms the iron-
grey (small) form is likewise verified by field observations (Petter er af,,
1977: Thalmann and Rakotoarison, 1994), and is sharply distinct. especially
in size. from its presumed relative, the iron-grey (large) form; it inhabits
remnant forests on the central plateau of Madagascar. Finally Cheirogaleus
sthreei, which cannot be aligned with any of these four, must stand as a
fifth species.

In mammalogy. recognition of distinct species on the basis of single
specimens is common, but the criteria are rarely thade explicit. For example,
Musser and Holden (1991, p. 389). described a new species of Rarus from
Indonesia, stating only that the single known specimen is “'so unlike” its
nearest relative, “'so distinctive in fact that we hypothesize it represents a
species until now without a name." The nature of this unlikeness has been
explored by Kimbel and Rak (1993:471. 476-477), wha argue that it is
when a particular specimen varies from the rest of the sample in many
congruent but unrelated characters that we may conclude that the null
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hypothesis of a single species is refuted. Such is the case with the iron-grey
(small) specimen of dwarf lemur: so many congruent character states of it
fall apart from those of every other species of the . major group that the
single-species hypothesis is clearly untenable.

The two forms of the C. medius group are less different from each
other, but stijl diagnosably distinct. [n this case, the two are geographically
separated, one apparently living in the western dry forests, the other in the
mo.:zaS Xerophytic bush zone: an adherent of the biological species concept
S_mf well recommend that they be recognized only as subspecies within
a single species, though in phenetics the distinction between specific and
geographic (especially ccogeographic) variation is in fag( problematic (Al-
brecht and Miljer, 1993). One cannot. however, combine species on a
hypothesis that they might interbreed where their ranges meet. and I urge
that both be awarded specific rank.

Are there names available for any or alj of these 7 species of dwarf
lemur? Within the contorted history of taxonomy and nomenclature of the
group, it appears that there are plenty of names, but few are clearcut—Ilegst
of all the names first given by Geoffroy St. Hilaire (1812). The type of
QR?Q%QS&.SE.Q\ was described as 11 inches long: dark in color, especially
on the forehead: that of ¢ medins, 8 inches long, and less dark. with a
black ring round the eyes, and the forehead light: that of C. minor was of
length 7 inches, lightin color, again with a black eye-ring and light forehead.
While Geoffroy (1812) was confident in the drawings’ accuracy, we must
demur: in particular, they were all depicted with elaws., and no A.\.:;.\.:n:\a:.,.
has a wholly dark nose and interorbital region as is depicted for ¢ \.:&S..
It is evident that they were, after all, drawn from memory (albeit a good
memory), and this may affect our interpretation of the quoted body sizes
as well. Eleven inches is about 280 mm, just m:m_:_zlnﬁocmzv\ not signifi-
cantly—above the maximum head and body length of the Cheirogalens
major group; 84 inches js about 215 mm, at the top end of the range for
3.@ C. W:NS.E group. Seven inches, the length of Geoffroy's Cheirogalews
minor, is about 175 mm, which isin fact well above the range for Microcepbus
murinus, the species with which Geoffroy himself at one point compared
it (and with which Schwary [1931] synonymized it). but within the range
of the C. medius group (with which Tattersall [1982] synonymized it); like
ﬁ.:m other two figures, that of C. minor has a wide, short Cheirogaleus-
like snout, and this too—if the Qanmsm:m:ﬁ is to be ::mamfmpnnozm
Tattersall’s allocation,

The type of Geoffroy's (1828) Cheirogaleus mili; (of which Lesson’s
[1840] Mioxicebus griseus is a simple renaming) is an example of what |
have called the grey-brown form of the ¢ major group, So is the type of

Smith’s (1833) Cheirogaleus typicus, of which the type is in the Natural
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History Museum, London. The syntypes of Chirogalus [sic] samati Grandid-
ler (1867) are what I have called the western form of the C. medius group.
It might be argued that, as Geoffroy’s (1812) three species are little
more than hypothetical concepts, the best course of action would be to
reject them in favor of those supported by type specimens. But the names
are now dignified by nearly a century of use; and, of course, C. major is
the type species of Cheirogaleus itself (Elliot, 1913). As long as only two
species, easily distinguished by size, were recognized in the genus, there
was nothing wrong with using the names major and medius in a rather
generalized sense; the recognition of further species, however, makes it
mandatory to fix the names. I therefore designate Neotypes, as follows:

* Cheirogaleus major: Neotype, Paris Museum type gallery No.148
(the holotype of Cheirogaleus milii. E. Geoffroy St. Hilaire, 1828),
mounted skin and separate skull.

* Cheirogaleus medius: Neotype, Paris Museum type gallery No.162
(the holotype of Cheirogaleus samai Grandidier, 1867). mounted
skin with skull inside, from R.Tsidsibon, western Madagascar. (Note
that the allotype is part of the same mount and has the same number).

This fixes the names mifii and samari as junior objective synonyms of major
and medius, respectively. Accordingly the grey-brown member of the C
tnajor group and the western member of the C. medius group take the
names Cheirogaleus major and C. medius, respectively.

Chirogaluy [sic] adipicaudatus Grandidier, 1868 was described as the
size of Lepilemur ruficaudatus. light grey, and with a very fatty tail; no
measurement was given. Although no type specimen is known to exist, the
type locality, Tuléar (now Toliary), is within the range of the southern
member of the C. medius group, which accordingly takes the name Cheiro-
galeus adipicaudarus, Schwarz (1931) inexplicably placed it as a synonym
of Cheirogaleus major major, which oceurs nowhere near Toliary and appar-
ently does not have a grossly fattened tail.

Chirogalus [sic] crossleyi Grandidier, 1870 was reddish above, espe-
cially on the head, and whiter below; with black eye-rings. The head was
enormous and rounded; the inside of the ears covered with dark brown
hairs, and their rims bordered with black. The tail was short; the ears small,
Body length 20 cm, tail 12 cm, ears 1 cm. These descriptive features, except
for the short (broken?) tail, are those of the furry-eared member of the .
major group (pace Forsyth Major [1894], who thought it might refer to
what is now called Allocebus trichotis); and the type locality is the forests
east of Antsianak, where only the furry-eared form appears to be known,
This species therefore takes the name Cheirogaleus crossleyi.

Of Forsyth Major's (1894) two new species, Opolemur thomasi (type
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locality Fort ‘UN_:_ in) is an example of the southern form of the C medius
group, and C. melanotis (type locality Vohima) is an example of _:.o furr -
mmwﬂ form; the names are therefore junior subjective synonyms of mv\u
adipicaudatus and C, crossleyi, respectively. Schwarz (1931) recognized Sm
synonymy of C. SQES:.M with what he called Cheirogaleus major crossieyi.

H.rm Q.vm specimen of Forsyth Major’s (1896) third new species, Chiro-
gale sibreei (type 408:@ Ankeramadinika, one day’s journey to ﬁ.:m east
of >.:Sam:m1<ov. is unlike any of these species, and its status as a separate
MNMnMMMwMoM%_WNMMMm by the existence of similar specimens in the Berlin

major group are Qmmﬁ }
_’\:W WO iron-gre :V:_ s of : [ m i m U :_, m& UG_C(/\

OOZOFCEOZ A NEW CLASSIFICATION OF CHEIROGALEUS
Genus Cheirogaleus E, Geoffroy St. Hilaire, 1812

wv\:o@am“ m,mv:%i_m and Mioxicebus Lesson, 1840; Chirogale Gloger, 1841;
iwwhms.maxw. F. Cuvier, 1842; Opolenur Gray, 1873; Altililemur Elliot, E_w.,
The distinctions between the two species groups are given above in Results,

Chceirogaleus medius Group

Cheirogaleus medius E., Geoffroy St. Hilaire. 1812

Synonym: C. samati Grandidicr, 1867.

Western form.

Diagnosis: Light frosted fawn-grey above, with a brown dorsalstripe; broadl

creamy oryellowish below. yellower on the medianstrip:a partial (<:.:c Q.,:.ﬂwm
qcc:va ::om.:, sharply marked, extending well up on sides of neck. A «<_:._c
median facial stripe; eye-rings dark brown, generally restricted 5 rims of
eyes. Hands and feet white. Tail length 86-103 percentof head and bod . 2ar
m:o:,. q.o..wo.owo of head and head length. A noticeable diastema vﬁw\,am:
m:.::._o_. m.:m middle maxillary premolars, Auditory bulla length 8.3-9.7 mm

Di:c::o? I have seen specimens from Beraboka, 40 3:2. :o.:: o“..
Morondava; Tsidsibon River, west coast: and Ampijoroa. The 5.: ¢ would
seem to be the dry forests of western Madagascar. . seone

Cheirogaleus adipicaudaius Grandidier, 1868
Syronym: Opolemur thomasi Forsyth Major, 1894,
Southern form

i
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Diagnosis: Usually darker above; dorsal stripe more vaguely expressed:
more grey below, with traces of creamy-yellow more towards midline; white
collar much less sharply expressed on sides of neck. White median facial
stripe shorter, not extending so far up beyond level of eyes: eye-rings black,
thick, invading sides of nose. Only digits are white. The tail is much longer
than the head and body; the ear longer. Diastema poorly developed or
absent. Auditory bulla length only 7.2-7.6 mm.

Distribution: I have seen specimens from Tabiky, west of Ankazoabo; 170
km east of Tuléar, and Fort Dauphin.

Cheirogaleus major Group

Cheirogaleus major E. Geoffroy St. Hilaire, 1812

Synonyms: Lenur commersonii Wolf, 1822; C. milii E. Geoffroy St. Hilaire,
1828; C. typicus Smith, 1833; Mioxicebus griseus Lesson, 1840; Myspithecus
typus F. Cuvier, 1842.

Grey-brown form.

Diagnosis: Grey-brown above, somewhat darker and greyer below. Dorsal
stripe, where present, vaguely expressed and red brown. Midfacial zone
pale but not white or yellow, does not extend above eye level; eye-rings
relatively poorly marked. Feet not white. Ears poorly pigmented, naked.
The tail is much longer (2116%) than the head and body. Skull has a high
braincase. which falls away steeply at the back, and a decper facial skeleton,
M? tends to be much reduced compared to other molars,

Distribution: I have seen specimens from Antongil Bay. Passumbée, Sia-
naka. Maroansetra, Mahambo and Farafangana: the distribution would
scem to extend down the east coast of Madagascar from (the western shore
of?) Antongil Bay to nearly 23°S.

Notes: Petter er al. (1977), based on field obscrvations. described them as
large with grey-brown pelage and rounded muzzle, and say that they live
all along the east coast; where they are sympatric with Cheirogaleus cros-
sleviz they are characteristic of the high forest.

Cheirogaleus crossleyi Grandidier, 1870

Synonym: Chirogale melanotis Forsyth Major, 1894.

Furry-eared form. .

Diagnosis: Warm red-brown dorsally: grey below, becoming creamy toward
midline. Yellow of midfacial zone invades the region above the eyes: eye-
rings blackish. Feet not light. Ears heavily pigmented, with black fur inside
and out. The tail length is 85-110% of head and body. Skull slightly smaller
but much narrower than Cheirogaleus major, facial skeleton and crown low;
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teeth smaller than C. major, P* low
tee alle . \ er-crowned, M less redu i
Incisors project more forward. ced maxillary
Distribution: :Sé seen specimens from (south to north) Imerima, Lake
W_Moxﬁ\;:@o B‘m”wm northeast, at 2500 feet), Périnet, Malewo >§mm,mzm_8
nd Vohima. This range is mainly inland of th or. ;
oo ima. This y at of C. major, and extends
Z.oSm Petter et m.\. (1977) distinguish this dwarf lemur from C. major by its
w:mr:x smaller size, reddish color and pointed nose, and its very marked
: __mow ringsround the eyes. They recorded them along the edge of the plateau
inland from the coast. from north of Maroansetra south to Lake Alaotra m_a,
wrote that they are abundant in plantations and “zones degradées.” ,
Q.E?Q@im:u. sibreei Forsyth Major, 1896
U_.wm:oﬂm“ ORV\-.?E: above, with abundant white frosting; creamy below
H”_m zone maé:.ﬂ:m further up the flanks and on the outside of the ::mrm.
wmﬂz M:WW ﬂumo_mm. A well-marked dark dorsal stripe. Ears are dark nearly
€d. Skull and teeth similar to those of C. ssleyi S :
aked. Skull and crossleyi but smaller, and M?
WWMWS%J“M:O(&” ﬂoB the type locality, Ankeramadinika, not found on
p but described as "1 day’s journey east of A ivo™;
Imerima; and from Pasandava. ! netanananivers from
Cheirogaleus ravus new species
Iron-grey (large) form.
Type: BM(NH) 88.2.18.3 i
2.18.3, young adult skin and skull, sc c c
from Tamatave (about 1§°S, 14°E), T e ot recorded:
Mu_mm:oma“ Iron-grey, é::.caoiam: tones;similarly grey below, but yellower
%%ﬁma.w ﬁ.rm ventral .::ﬁ:::x a very vaguely expressed dorsal stripe. Feet
H wm.a ail colored like body, often with a white tip; about equal in length
M%w%c:wma”woﬁa%mmﬁma dark, nearly naked or only sparsely haired. Skull
at of C. crossleyi, but larger, and flattenin .
, , g less extreme;
%Mmﬁoé E:mMﬁHﬂwEa broader even than those of C. major, P? relatively
-crowned, M- inci ‘ jecti
peher-er extremely reduced, and upper incisors less projecting
WQBo_omv: Latin, greyish.
istribution: [ have seen specimens fr i
; . om Tamatave, including Tampira
%M:wsco, Ancaya, >Bga_<om:m«. and Fesi Malendo. The last three _%om_u
mc s m%qm not c.om: E::a In a gazetteer. Tamatave is about 18°S, Mahambo
out 17°S, giving this species a small coastal range within that of C. major.

Cheirogaleus minusculus new species
Iron-grey (small) form.

Type: BM(NH) 11.6.21.1, young adult skin and skull. of unrecorded sex,

from Ambositra, on the central plateau at about 20°S, 47°E
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Diagnosis: Color similar to C. ravus n.sp.; tail probably white-tipped; ears
furred, but not as thickly as in C. crossleyi. Size extremely small, at the
upper end of the range of C. medius, teeth small but M? less reduced

compared to other molars.

Etymology: Latin, fairly small.

Distribution: known only from the type locality, Ambositra.

Notes: This is certainly the species seen by Petter ef al. (1977) and Thalmann
and Rakotoarison (1994) in the forests of the Bongolava massif, about
18°30’S. 45°30'E and not far southwest of the type locality. Petter et al.
(1977) noted that the Bongolava form is smaller and lighter in color than
others of the C. major group, with a pointed muzzle and sometimes with
a white tail-tip: while Thalmann and Rakotoarison (1994) expected to find
C. medius at that locality, and found instead this larger and browner C.
major-like form. Despite its more or less equivalent size, it is distinguishable
from C. medius by its much darker grey color, darker underside, more
bushy tail, and lack of white collar, and by skull characters.
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The genus Microcebus (mouse lemurs) are the E:.a:mﬁ mk.SE.%@ﬁES.nWMMm
recently, they were considered to comprise two different species: \_,Mﬂo\ y
murinus. confined largely to dry forests on the western portion of imm m%a-
car, and M. rufus, occurring in humid ?%.i formations s.\.m:hmw:. Na .«wqua,
car. Specimens and recent field observations .&en::‘NS: riufous inc J:N.M ”
in the west. However, the current taxononty is Q:E:m\ﬁ.\ A\:w..:w a lac %/
comparative material 10 quantify intrapopulation S.i \.‘.5MN.,ESQ.:MMMWU:w
logical variation. On the basis of recently collected specimens e.\m ._o cebus
\.\.M:: 12 localities in portions of western Madagascar, \x.@i An : ar E:W ‘
north 1o Beza Mahatfaly in the south, we present a revision using m‘:mxwm ,
cranial, and dental characters. We recognize sever species ‘o\ 7.;638 us
from western Madagascar. We name and .Qqu:wm 3 spp., resurrect a pre-
viously synonymized species, and amend diagnoses for 7\:03865 murinus
(). F. Miller, 1777), M. myoxinus Peters, 1852, and M. ravelobensis Zimmer-
mann et al., 1998,

KEY WORDS: mouse lemurs: Microcebus: taxonomy: revision: new species.
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