


Editorial Comment. Occasional Paper #259 by Rambinintsoa Andriantompohavana and his colleagues reviews the
systematics and biodiversity of the mouse lemurs Microcebus of northwestern Madagascar. The fauna of Madagascar
has always fascinated biologists. Madagascar is one of those places that mammalogists dream of visiting to see aye-
ayes, tenrecs, sucker-footed bats, flying foxes, etc. So when I received the program for the Texas Genetics Society
meeting in Galveston (April 2006), I was excited to see that Dr. Ed Louis, Jr. was presenting a paper on the lemurs
of Madagascar. Dr. Louis’s presentation included a DNA sequence data set in which he described substantially more
diversity than had been recognized previously using morphology. Robert Bradley and I were finishing a paper on the
Genetic Species Concept in mammals, and he and I had spent considerable effort defining what is a “species” using
genetic data (Baker and Bradley, 2006, Journal of Mammalogy 87:643-662). The data set that Dr. Louis presented
seemed to be a fascinating opportunity to think about how many species of lemurs were currently unrecognized and
how those data could be used to transform biodiversity in genetics into a Linnaean format. After his talk, I approached
Dr. Louis and asked him what was the status of describing these previously unrecognized species, and I encouraged
him to explore the Occasional Papers of The Museum of Texas Tech University as a possible source of publication of
description of new taxa. This paper, OP #2509, is our first result of that discussion. Efforts by Andriantompohavana
et al. and our editorial board have been to define the species from genetic data and morphological observations of live
specimens, and to determine a means by which the available data can be archived in museums at a level acceptable
to the classical systematic community. From a museum perspective, there needs to be an intensive dialogue defining
procedures and standards to be employed to use genetic databases to describe biodiversity within the framework of the
International Code of Zoological Nomenclature. To accomplish this goal, it will be necessary to embrace descriptions
defined by base pair and amino acid order as diagnoses, tissue samples with or without classical museum specimens
as holotypes, e-vouchers, and a rethinking of the role of museums to accommodate complex data sets for which there
are limited classical museum specimens. Papers discussing the issues associated with this subject include Jones
et al. (Science 308:1161-1164, 20 May 2005), and letters to the editor regarding that paper (Timm et al., Landry,
and Polaszek et al., Science 309:2163-2166, 30 September 2005). We interpret the description of the mouse lemur
(Microcebus) in OP #259 as meeting the requirements of the Code of Zoological Nomenclature because there is a
designated holotype. Holotype tissues are catalogued and curated in Madagascar at the Parc Bontanique et Zoologique
de Tsimbazaza. Further, there are photographic images of the holotype and paratypes archived in museums (PBZT
and TTU) (e-vouchers as defined in Monk and Baker, 2001, Museology 10:1-8).

RJB
rjbaker @ttu.edu

Front cover: Current distribution map of the Genus Microcebus confirmed from molecular data analysis.
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ABSTRACT

Implementing a phylogenetic analysis of mitochondrial DNA (mtDNA) sequence data
(ca. 3000 bp), the molecular variation of northwestern mouse lemurs (Microcebus species)
was compared, providing support for the formal description of a new species from Nosy Be,
Madagascar. Additionally, there is initial support for a proposed new species from Antafon-
dro Classified Forest. Phylogenetic inference and tree topology of the variation observed in
mitochondrial DNA sequence data was generated from 42 individuals. This represents the 12
currently recognized species of Microcebus and clearly distinguishes the current taxonomy as
well as a newly described species and a newly proposed species. The localities of the newly
identified species are from within the original distribution of Microcebus sambiranensis. A
formal description established from molecular genetic and morphologic variation is presented
for the newly named species from Nosy Be Island.

Key words: D-loop, Madagascar, Microcebus, mouse lemur, prosimian, systematics

INTRODUCTION

Due to its unique species biodiversity and to the
continued pressure from human encroachment, Mada-
gascar has been placed at the top of conservation priority
lists, or hotspots (Myers 2000). Distributed throughout
the island, lemurs are particularly susceptible to extinc-
tion risks such as stochastic and deterministic factors
due to their relatively small fragmented geographic
ranges (Jernvall and Wright 1998). The taxonomic
revision of species and distributions warrants the need
to consistently re-evaluate the conservation protection
status of lemurs as new information becomes available
(Louis et al. 2006). For instance, recent molecular
genetic and morphological studies within the genera
Avahi, Cheirogaleus, Lepilemur, and Microcebus have
led to a significant increase in the number of recognized
species (Andriaholinirina et al. 2006; Groves 2000;
Kappeler et al. 2005; Louis et al. 2006; Rasoloarison et
al. 2000; Thalmann and Geissmann 2005; Zimmermann
et al. 1998). Currently, all lemurs are protected under
the Convention of International Trade of Endangered
Species (CITES) and are designated by the IUCN/

SSC Red List Categories from critically endangered
to threatened depending on the species (IUCN/SSC
1999). Thus, it is critical that we accurately define
species and subspecies to better evaluate conservation
risks and make appropriate recommendations for the
management of wild populations, especially when
considering the ranges of newly recognized species of
lemurs in light of previously recognized taxa.

Until recently, the northwestern mouse lemurs
have been represented by the Northern Mouse Lemur,
Microcebus tavaratra, tfound at Ankarana National
Park, and the Sambirano Mouse Lemur, Microcebus
sambiranensis, found at Manongarivo Special Reserve
(Rasoloarison et al. 2000). Based on phylogenetic in-
ference of mitochondrial DNA sequence data, Louis et
al. (2006) presented evidence for three new Microcebus
species for eastern Madagascar, along with proposing
a new Microcebus species (Microcebus species nova
#4) for Nosy Be Island and Lokobe Special Reserve.
In this paper, the authors present a comparative phylo-
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genetic analysis of the northwestern mouse lemurs and
molecular support for the proposed Microcebus species
#4 (Louis et al. 2006), and accordingly, a formal de-
scription for this new species from Nosy Be Island.

The endangered status of lemurs, all of which
have been designated CITES appendix I, along with
the digital and motecular technological capabilities
of the twenty-first century, has been shown to justify
the designation of new primate species with the use of
only morphologic data, detailed photographs, and tissue
samples (Thalmann and Geissmann 2005). Although
adopting this methodology does not preclude the utility
of'a whole voucher, whole vouchers from the wild can
later supplement the process as they become available
opportunistically (e.g., raptor nests or remains of Fossa
[Cryptoprocta ferox| predation). Therefore, the individ-
ual designated as the holotype for this newly described
Microcebus species is a captive “live voucher” curated
at Parc Botanique et Zoologique de Tsimbazaza. Holo-

type tissues are catalogued and archived as PBZT130
at the Museum of Parc Botanique et Zoologique de
Tsimbazaza. After this specimen dies, it will be pre-
pared as a voucher specimen and will be available
upon formal request through this institute’s museum.
Total genomic DNA for three paratype specimens are
currently curated at The Museum of Texas Tech Uni-
versity (TK125580/TTU-M104431; TK125581/TTU-
M104432; TK125582/TTU-M 104433). Additionally,
an electronic database that includes all Microcebus
field data and photographs, including data for the ho-
lotype specimen, is curated at The Museum of Texas
Tech University under TTU-M104430. This database
is stored in the Type Specimen Collection in multiple
media formats. This collection of field data and pho-
tographs, as well as additional tables and figures, also
are available online at the website of Omaha’s Henry
Doorly Zoo. See Appendix | for a directory of appro-
priate website addresses.

METHODS

Sampling—All lemurs in this molecular study
were free-ranging, wild-caught, adults (Table 1; Figure
1: Louis et al. 2006). The mouse lemurs were live-
trapped or hand-caught and subsequently immobilized
using 2.0-3.0 mg of Telazol (Fort Dodge Laboratories,
Inc.; Ft. Dodge, lowa), and two 2.0 mm biopsies were
collected and stored in room temperature tissue preser-
vative (Longmire et al. 1992). The lemurs designated
as outgroups were immobilized with a CO, projection
rifle or blowgun with 10mg/kg of Telazol (Fort Dodge
Laboratories Inc.; Ft. Dodge, lowa; Table 1), and four
2.0 mm biopsies were collected and stored in room
temperature tissue preservative (Longmire et al. 1992).
The location of each immobilized lemur was recorded
using a global positioning system (Table 1; Appendix
Ia). All measurements were taken on sedated animals
as follows: weight (weight measured to within 0.1 g),
car length (total length from tip of the ear to the base
0.1 mm), ear width (total width across widest portion
of the ear pinna +0.1 mm), muzzle length (total length
from the tip of the nose [soft tissue of the nose is not
included] to the medial corner of the eye +0.1 mm),
head crown (total length from tip of the nose [soft tissue
of the nose not included] to the occipital crown +0.1

¢m), crown body length (total length of body from the
occipital crown of the head to the base of tail +0.1 cm),
and tail length (total length from base of tail to the end
of the last caudal vertebra £0.1 cm). For presentation
purposes, the authors present the weight, head crown,
body length, and tail length in this publication following
the guidelines of Smith and Jungers (1997; Table 2).

Data Collection.—Genomic DNA was extracted
from a 2.0 mm ear punch using a phenol-chloro-
form extraction (Sambrook et al. 1989). From these
samples, the following regions of the mitochondrial
DNA (mtDNA) were amplified: D-loop or control
region (D-loop; Baker et al. 1993; Louis et al. 2006;
Wyner et al. 1999); a fragment of the cytochrome oxi-
dase subunit 111 gene (COIIl); NADH-dehydrogenase
subunits 3, 4L, and 4 (ND3, ND4L, and ND4); and
the tRNAYY, tRNAME {RNAMS, tRNAS and partial
tRNA'" genes (PAST, Louis et al. 2006; Pastorini et
al. 2000). Using 50 ng of genomic DNA, the D-loop
(487-522 bp) and the PAST fragments (2,366-2,367
bp) were amplified by the polymerase chain reaction
(PCR)using the following conditions: 94°C for 30s, a
primer-specific annealing temperature for | min, 72°C



ANDRIANTOMPOHAVANA ET AL —NEW SPECIES OF MOUSE LEMUR AT LOKOBE SPECIAL RESERVE

Y9STRSAY £9E69LAY QUON W6'86,1€0670d - W T'8S.8¥CIS eloweeuy SISUDUDADYUD ANLUANIADT STVNV

£S9T8SAY FOISSTAY AVEVTIVIrY WO PESToLV0d - W TSLSTOITS BUBJRIOuEy] SHfiLL SNGaOOLIYN W9111Z4dd

IVIT8SAY COVYSTAV Ir8ETSTTHY WO OTTSeL PO - W0'0LTTo1CS ojeaefuery avagjof sngasoopy F11LZ8d

T99T8SAV 9TLO6STAV QUON W8LYSTe870d - W0'61.8V681S BIpEIUR DADSIAYD YA SNGOOOLIYN £cavl

T1L9T8S AV 06¥VPSTAY CLLSLIBTYY W0 0TTTo6V0d - W I7L8SSLLIS ruodweryg 1SUOUIULS SHGII0LIIN {L111749d

IF9I8SAV 16FFSTAY AISPEOVIvY WV 8To6¥0d - WT'LLILY YIS png-aqueyeuefuy 142]OULITUL SHYD 041 S T11L7Z4dd

6S9T8SAV 61L6STAY SUON WO T TSPoer0d - w8791,50.FCS esjosiadureueunsy, SHYILLOBSILE SNG2I0IIN 1+14d

7S9TRSAV Y1L6STAV AUON WT66,68.770d - u6'65.85.61S ejoqolag SHULINUW SHG2D0421]Y T9Y0ON

9¢£9TRSAV YOLO6STAY AUON W' 0TOT1870d - W€ STI0FIS OALIESUOURA SISUGUDAIGUIDS STIQJ010A RAVD

SYCT8SAV SH96STAV SUON WL’ 66:5V9%0d - W ¥ TLITITS ByIsjuejRIRUY SISUDQO]aADL SHYI 041N LINV

1205£50d 9105£50d VZ0505159% WLLTELo8Y0T - #9807 1S olpuojeiuy SHpAoU $212ads SnQ201N T'SINV
(AaBABZOTRQUIY)

020s£50d §105£500 1£959941LY WLOW o8P0 - W 1'816T.E1S 2qOY0T DDARUDUL SHG2I01N 0E11zdd
(eoporejy)

6105£50d a8 3Yelel AUON WCT18168Y0d - w6’ 9T W ToE 1S 3q0)07T DAYDAIUIDU SHGIO04IH N T8SSTINL 3¢ YONOT

g10s£50A £105£50d AUON W18 1o8P0d - w6 9THToE1S aqoqo] DLIDLIUDUL SRGIZOLIIPY 18SSTINL LEFONOT

L10s€50d 7105£s0d Y99 IVTLTYY W OL8To8Y0d - W8 STHTETS Qoo DAIDANUDU SRGII0LIYN 08SSTIAL 9T vONAOT
(ewiseure(ein)

[66+£50d 096r£50OA 6LHESHATOY W 'L1806670T - w0'65.LSTIS BURIENUY DAIDADAD] SNGIJ0LIYY 01'SAVD
(eursewreyey)

0667£5OA 6S6k£s0Od ¥90199¢E9v W17 LT.806610Hd =L '8C.LSTTS BUBIENUY DAIDADAD) SHGIO0LIN 6'SdVD
(euisewreye]y)

686+£500 8s6r£50A d.2T10099% WO LSILO06YOT - W0 0V.LSoTIS RUBIENUY DAIDADAD] SHGAI04IIIN 8 CAVI
(euiSeweye )

886+£50d LS6¥ESOA DSLS909L9Y W 81i8006+0d - S F0.8SeCIS BuRIENUY DAIDADAD] S04 L'SAVD
(euiseweyey)

L86¥£50A 956¥£50d VEArd9979% W0 TSLOOYOH - wE EELSTTS BUBIENUY DAIDADAD] SHYDI0LIIPNY 9'¢dvVD
(eurseweyen )

986+£sOA Ss6vesOa LIDVLTI6EOY W6 50800670 - W ST108STTS ruRIENUY DADADAD] SHGIIOLIPY SV
(ewsewreyR)

SR6+ESOA S6rEsOA 9S VAV SLOY W L06V0d - W9T1SILSTTS BUBIENUY DAIDADAD] SHYBI0LINPN 7' SAvVI
(euisewmyeN)

r86+£sOd £s6resOa H9LT9T8L9Y 46°00:8006%0d - €' ¥S.LSTTS BUBIENUY DAIDADAD] SHGA3O04IIN €AV
(ewiseweyeN)

£86+£50d s6resOa qg,9r6SdLoY W€ 8SLDu6P0T - WL 0VLSTIS ruRIByUY DAIDADAD] SR04 N 89SSTINL 2% A48
(euisewe(e)

86t¢s0OA 1s6vesOA £L9TAP919Y WP T08066V0d - ut'SSILSTIS BUBRIENUY DADADAD] SHGAS04IIN L9SSTIAL 1'SAvO

LSVd «dooT JaquInN (SdD) wAysAg uoneudisa(] JaquinN

digoorary uonIsod [eqoin uoned0 saroadg Jaquuinu My | UonedIYIuap|

ApiS4200U7] YO SOXQ] JO WNISHPY oY ]
D pap.nd $sa]dWDs 20110IUIS2AADA 24D SADQUNU Y |, (9007 |V 12 SINOT) pZbZpquuIs] ap 2nbi1501007 12 anbIUbIog 24D J IV SIDYIN0A dA1] SO PIUIDIUIDU 24D
pup $3152ds SNQIDIDN MaU dUf] A0f SAIYINOA PIDUTISIP Ui 24D [ 7T J, PIZIIGOWML] SDM [DUIUD U] dAYM d]1S 40 AJ1]DDO] dY] SIDUBISIP WIISAS UOLIISO
0oy pJ xipudddy pup S12GUINU UOISSIDOD PaISI] Y] AdPUN YUDGUILY 0L 3]qDIIPAD 240 3]dDS YoDa 40f DIDP 20Ud1bIs PN(] [PLPUOYIONA, UDISDSDPDIY
UADYJAOU W04 SNQDOIDTIN SHUIL) Y] JO UOISIAAL DIHIOUOXD] pub Apnjs d11auad juasaid ayi ul pasn sinua] SurSup.—aa.f wodf (7 = u) sapdwns “| 219n]



Table 1 (cont.)

Microchip

Location Global Position

Species
Designation

Bar Code*

Identification

Number

D Loop® PAST!

Number

System (GPS)

AY 582561

AY 585738

None
None

$21°14'90.0" - E047°25'26.6"
$20°23'40.5" - E047°38'06.6"
S21°14'90.0" - E047°25'26.6"
S$19°58'59.9" - E044°39'99.2"
S21°14'90.0" - E047°25'26.6"
$21°14'90.0" — E047°2526.6"
S16°21'72.4" — E046°45'99.7"
S$14°01'17.1" - E048°16'30.0"
S21°48'07.0" — E049°22'18.2"
S21°14'90.0" — E047°25'26.6"
S21°14'90.0" — E047°2526.6"
S21°14'90.0" — E047°25'26.6"
S21°14'90.0" — E047°2526.6"
S21°14'90.0" — E047°25'26.6"
S21°22'68.6" — E047°52'11.4"
S14°01'25.3" — E048°16'20.4"
S21°14'90.0" - E047°25'26.6"

Ranomafana
Fandriana

Eulemur fulv

RANO45
FAN21

AY582555

AY584494

Varecia v. variegata

AY 582556

AY 585739

None

Ranomafana
Beroboka

thecus edwardsi
thecus verreanxi

AY 582557

AF354712

None

AY582559

AY 584496
AY 584495

None

Ranomafana
Ranomafana

AY582558

None
None

AY 582560

AY 584497

Ankarafantsika
Manongarivo
Analamera

dentalis

ace

Prop

Prop

RANO332
MOR68

RANO261

RANO67
ANK33
GAR9

Avah

AY 582553

AY 584492

433B7F0445
433C40687F

None

AY582554

AY584493

r g. occidentalis

AY 582551

AY584490
AY584491

Ranomafana

AYS582552

Nonge

Ranomafana
Ranomafana
Ranomafana
Ranomafana
Kianjavato

iseus

g gr

AY 582549

AY 584489

None

AYS582550

AY254048

None

A

el

AY 582547

AY254049
AY 584488

None

Hapalem

ANAL2.23

Hapalemt

RANOG61

Hapalem

RANO62

Hapalemur

RANO351

Hapalemu

RANO352

Hapalenu

RANO338

AY 582548

None

28

Hapalemur sin

KIANI24
GARS

AY 584498 AY582562

4333500470

None

Manongarivo
Ranomafana

edius

Cheirogaleus major

Cheirogaleus n
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AY582563

AY254050

RANO229

for 5 min for 35 cycles. Since the molecular data from
the previous studies reflect specific biases to regions of
the mitochondrial DNA by each researcher, data sets
based on independent vouchers or sample sets are dif-
ficult to correlate without generating the sequence data
sets for these regions (Pastorini et al. 2003; Wyner et
al. 1999; Yoder et al. 2000). Since all possible species
have not been collected, much less the entire range of
all Microcebus species, accessioned sequences were
used to correlate and augment the datasets to expand
the current taxonomic knowledge of the genus Micro-
cebus (Louis et al. 2006; Pastorini et al. 2000, 2001,
2002,2003; Yoder et al. 2000). To exclude the potential
amplification of nuclear insertions, the PCR products
were subsequently generated with a quick, efficient
species-independent technique that is derived from the
degenerate oligonucleotide-primed PCR method (DOP-
PCR; Telenius et al. 1992). Adapting the long products
trom low quantity DOP-PCR methodology (LL-DOP-
PCR), the sequence data generated from overlapping
segments was verified for the D-loop and PAST PCR
fragments. PCR products were confirmed visually
on a 1.2% agarose gel and purified using QIAquick
PCR purification kit (Qiagen; Valencia, California).
Using the BigDye terminator cycle sequencing ready
reaction kit by Applied Biosystems, the sequence was
generated with a 7% polyacrylamide gel by an ABI
377 automated sequencer (Applied Biosystems, Inc;
Foster City, California). Two internal sequencing
primers for the PAST sequence data, MicHDZSeclF
(5’-TCTGCTCGTCTACCMTTCTCC-3") and MicH-
DZSeclR (5’-ATGGAGAAKGGTAGACGAGC-3%),
were designed and utilized to confirm and generate the
consensus sequence. Additional sequencing and am-
plification primers were used to generate the sequence
data (Louis et al. 2006). The sequence fragments
were aligned to generate a consensus sequence using
Sequencher (Gene Corp; Ann Arbor, Michigan), and
the consensus sequences were aligned using ClustalX
(Thompson et al. 1997). The consensus sequences were
submitted to GenBank and Accession Numbers are
listed in Table 1. The taxa used as outgroups for each
of the sequence data sets are listed in Table 1.

Phylogenetic Analysis.—To examine the genetic
diversity of the mouse lemurs of northern Madagas-
car, maximum-parsimony (MP), maximum likelihood
(ML), and neighbor-joining (NJ) analyses were imple-
mented for the D-loop, PAST, and combined (D-loop
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Table 2. Morphological data taken from immobilized animals. *Head and body length measurement taken from Ra-
soloarison et al. (2000). **The morphological data taken from Louis et al. (2006).

Species Name Common Name N Weight Head Crown Body Length Tail Length
() (em) (cm) (em)

Microcebus berthae* Berthe’s Mouse Lemur 3 30.6 £0.57 N/A 9.2+2.65 N/A
Microcebus sambiranensis* Sambirano Mouse Lemur 6 441 +5.91 N/A 11.7+4.14 N/A
Microcebus sambiranensis Sambirano Mouse Lemur ! 480+ 0.0 26+0.0 8.3+ 0.0 14000
Microcebus mittermeieri** Mittermeier’s Mouse Lemur 5 44.1+74 33100 8702 11.3+02
Microcebus myoxinus* Pygmy Mouse Lemur 15 49.0+6.32 N/A 12.4+4.76 N/A
Microcebus murinus Grey Mouse Lemur 10 65.5+4.2 34+02 93+0.7 13.0+1.0
Microcebus ravelobensis Golden-Brown Mouse Lemur 10 659+ 12.5 3.7+0.1 9.6+ 0.7 145+03
Microcebus simmonsi** Siminons’s Mouse Lemur 6 64.8+17.5 3.6+0.1 92+ 1.0 142+ 1.0
Microcebus jollyae** Jolly's Mouse Lemur 3 61.3+4.5 J.6+0.1 93+03 122+ 0.1
Microcebus griseorufus* Reddish Grey Mouse Lemur 6 62.6 +5.91 N/A 123+ 6.4 N/A
Microcebus griscorufus Reddish Grey Mouse Lemur 3 43725 3.3+0.1 8.7+03 139+ 13
Microcebus rufus Rufous Mouse Lemur 5 43.7+42 33+0.1 8.6+03 11.7+£0.8
Microcebus tavaratra* Northern Mouse Lemur 6 61.1 £ N/A N/A 12.6 + N/A 155 £ N/A
Microcebus tavaratra Northern Mouse Lemur 10 523+7.2 34+03 9.0+ 0.8 14.6+ 1.0
Microcebus mamiratra Claire’s Mouse Lemur 4 60.8+ 8.3 34+0.1 9.4+0.5 15.8 + 1.1
Microcebus tehilalvtsara Goodman’s Mouse Lemur N 39.6 £33 32+0.1 83+0.6 10.7+0.7

nificant units (ESU) for the Microcebus species using
a population aggregate analysis (PAA) of the D-loop
(487-522 bp) and the PAST (2,366-2,367 bp) sequence
data. With the sequential addition of each individual
without an a priori species designation, a PAA distin-

guishes attributes or apomorphic characters according
to the smallest definable unit (Davis and Nixon 1992;
Louis et al. 2006; Mayor et al. 2004; Ravaoarimanana
et al. 2004).

REsuLTS

Mitochondrial DNA sequence data were com-
pleted for two fragments, D-loop and PAST (approxi-
mately 3000 bp), for 42 individuals, representing all 12
recognized species of mouse lemurs from a total of 15
sites (Figure 1; Table 1). All new mtDNA sequences
generated for this study were deposited in GenBank and
can be acquired through the accession number (Table 1;
Appendix [a). The sequence alignments for the data sets
are available from the first author upon request. Based
on the phylogenetic inferences of the NJ, MP, and ML
analyses of three sequence alignments (D-loop, PAST,
and combined), the 12 recognized Microcebus species
are differentiated (Figures 2-7). In order to verify that
our samples are indicative of the recognized species in
Kappeler et al. (2005), Louis et al. (2006), Rasoloarison
et al. (2000), Thalmann and Geissmann (2005), and
Zimmermann et al. (1998), we used GenBank to BLAST
D-loop sequence generated for our data set. This com-

parison confirmed that the samples described in this
study are representative of those species (GenBank Ac-
cession AF285457-AF285458, AF285463, AF285477-
AF285479, and AF285490 are included in the D-loop
analyses [ Yoder et al. 2000] and AF224636 is included in
the PAST analyses [Pastorini etal. 2001]). Additionally,
two distinct subpopulations were identified from regions
formerly based on the proposed distribution of the rec-
ognized Microcebus species, M. sambiranensis (Figures
2-7). The results from the population aggregate analysis
of the D-loop and PAST sequence data are presented in
Appendices 1l and 111, respectively. Multiple diagnostic
characters differentiate each Microcebus species, along
with the newly described species at Nosy Be (Tables 3
and 4). In addition, these multiple diagnostic characters
define another population at Antafondro. Until additional
samples are available to reliably confirm the current
information, the species status of the Antafondro mouse

(text continued on page 14)
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AprPENDIX I

The following Appendices to this publication are available online at the indicated website addresses:

a. Microcebus Field Data (Individual data file for each Microcebus, including morphometrics, photos, sequence
accessions, global position system, microchip data, gender, and location):

http://www.omahazoo.com/ccr/genetics/papers/microcebus.pdf

b. Pairwise Data (Complete pairwise matrices):

http://www.omahazoo.com/ccr/genetics/papers/pairwisetable1.pdf

¢. D-loop Maximum Parsimony Tree:

http://www.omahazoo.com/ccr/genetics/papers/nosybetreel.pdf

d. PAST Maximum Parsimony Tree:

http://www.omahazoo.com/ccr/genetics/papers/nosybetree2.pdf
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