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ITPEAUCIIOBUE

[TonyuuTh MCUepIBIBAIOLINE CBEJICHUSI O cOCTaBe (ayHbl ONpenEIeHHON
TEPPUTOPUU MEUTAET JIOOOH 300JI0T, NPUCTYIAONINNA K M3yYEHUIO TOH WIH
WHOM IpyIBI B TOM MM HHOM perroHe. [lomyunTs Takue cBeneHus s day-
HBI PYKOKPBUIBIX — OJTHOTO M3 CaMBIX 3araflouHbIX, a IOTOMY ITPUBIICKAIOIINX
TIOBBIIIIEHHOE BHUMaHHE 300JI0T0B OTPsi/ia MIIEKOIHMTAIOIINX —O0COOCHHO 3a-
MaH4YMBO. A TIOJyYHTh MX JUISI TPOIIMYECKON CTpaHbl, KOTOpas MPOTSHYIAch
C ceBepa Ha 10T IOYTH Ha JIBE THICSYM KMJIOMETPOB U B KOTOPOM IpeicTaBiie-
HBI caMble pa3HOOOpasHble JIAaHIA(ThI, HE TOJIBKO 3aMaH4YMBO, HO M OYECHb
cI0kHO. [IpHATHO OTMETHTB, YTO NpeIaraeMas BHUIMAHUIO YUTaTeNIeH KHU-
ra B 3HAUUTEJIHLHON CTEIEHH BBINIOJIHSET ATy 3a]a4y. Bo Bropom u3naHuu Mo-
Horpaduu O PYKOKPBUIBIX BbeTHama BeaylIero pocCHiCKOro crenuanicra
10 ATOH TpyNIe CyMMHUPYETCsl BeCh 00BEM CBeJeHUI 00 MX cocTaBe W pac-
IIPOCTPAHEHNH, HAKOTUICHHBIH K HACTOSIIEMY MOMEHTY M CaMHMHU HCCIIE/I0-
BaTeJSIMH, U CIIEUATUCTBIMU U3 JPYTHX cTpaH . HeT comHeHuit B ToM, 4TO B
9TO M3/IaHKE BOIIUIM BCE N3BECTHBIC HA CETOIHS JIMTEpaTypHbIC IaHHBIE Ha 9Ty
Temy. Her Taioke COMHEHUI U B TOM, 4TO aBTOPY XOPOILIO M3BECTHBI U 00CYXK-
JlaeMble BH/IbI, 1 HaceJsieMble UIMU PaiOHBI CTpaHbl: 3a 13 JieT, B TedeHue Ko-
TophIx crenuanuctsl CoBmectHoro Poccuiicko-Bretnamckoro Tponuyeckoro
LIEHTPA 3aHATHl U3YYEHUEM JaHHOW I'PYMIIbI, UM yAaJ0Ch IOCETHTh U 00CIIe-
JIOBaTh JIECSTKU paiioHOB, B OyKBaJILHOM CMBICIIE CJIOBA IOJEPIKaTh B pyKax
IIPE/ICTABUTENCH MTOAABIISIONIEr0 OONBIIMHCTBA OOUTAIONIHX 3/1€Ch BUIOB PY-
KOKPBUIBIX , BHECTH CYIIIECTBEHHBIE JIOTOJHEHHS B BUIOBOH CIIMCOK PYKOKPbI-
npIX BreTHama.

C MOMeHTa BBIX0/Ia B CBET IEPBOI CBOJKH 110 (hayHE JIETYUHX MBIILIEH 3TOM
crpanbl npouuto 10 siet. 3a 9T TOABI OITyOIMKOBAHO OOJBIIOE YHCIIO PAdOT,
BBINOJHEHHBIX KaK 3alaJHbIMH, TaK U BETHAMCKUMH HCCIIE/IOBATEISIMH, T10-
CBSIILICHHBIX HOBBIM (DayHHCTHYECKHM HAXOAKaM MJIM pe3ylibraTaM (ayHHCTH-
4yeckux odcnenoBannii (Hanpumep, Nguyen Truong Son et al., 2009, 2010; Vu
Dinh Thong et al., 2006, 2011; Lunde et al., 2007), a Tak:xe BOmpocam TaKkco-
HOMHH PYKOKpBUIBIX (Hampumep, Furey et al., 2009; Csorba et al., 2011; Vu
Ding Thong et al., 2012). Pe3yabrars! psijia TAKCOHOMHYECKHUX HUCCIIEI0BAHUM,
OCYILIECTBJICHHBIX 3a NpenesiaMu BreTHaMa, Takke BHECIH BKJIaJ B U3MEHe-
HUE 3HaHWH O BheTHAMCKOW (ayHe. HamomMHMM, 4TO 32 3TO BpeMsl BHIIUIU U
JBe 0000maronmx cBoAKY 1o (ayne miexonurarommx Brernama (Kysneros,
2006; Dang Ngoc Can et al., 2008), a Takke CIPaBOYHUK MO MIICKOITUTAIO-
mmM FOro-Bocrounoit Aszum (Francis, 2008), BHOCSAIINI SICHOCTh B HEKOTO-
pble BONPOCHI MJCHTH(UKAIMK BRETHAMCKUX MarepualioB M paclpocTpaHe-
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HHUE BEETHAMCKHX BUI0B. ABTOPOM KHHUTH M €T0 KOJUIEraMH 0 U3Y4EHHIO Py-
xokpbuTEIX A.B. Bopucenxko u I1.H. Mopo3oBsIM mpoBeeHo oocnenoBanne 12
HOBBIX TOUYEK Ha CEBEPE M Ha I0Te CTPAHBI, a TAKIKE CYIIECTBEHHO JOMOIHEHBI
JlaHHbBIE TI0 TPEM paiioHaM, IOCEIABIIMMCS paHee. Pe3ynpraraMu 3TUX dKCIe-
JULUH CTaIl MHOTOYHCIEHHbIE (hayHUCTHUECKIE HAXOAKH. TpH BHIa 00HApY-
JKEHBI BIIEPBBIC 111 BheTHAMa, AJIs1 1€CATH BUAOB BBISBICHBI HOBBIE PAiOHBI
pacIpocTpaHeHHs, CYIIeCTBEHHO PacIIMPHBIINE UX apeassl. YacTb 3THX JaH-
HBIX OMyOJIMKOBaHA B POCCHHCKHMX HM3JaHUSAX U MEKAYHAPOJHBIX KypHajlax
6o oOHapomOBaHa B Ka4deCTBE JOKIAN0B Ha KoH(pepeHuusx. OOHapyKeHO
HECKOJIbKO HEM3BECTHBIX HAyKe TAKCOHOB, [IBA M3 KOTOPBIX ONHCAHBI B Kaue-
cTBe HOBBIX BUAOB (Borisenko et al., 2008; Kruskop, Eger, 2008). Bcero uncio
M3BECTHBIX BUJIOB (hayHBI PyKOKPBUTBIX BreTHama yBemmamiock ¢ 95 no 120,
TO €CTh IOYTH Ha YETBEPTh, a CTATYC MHOTHX (opm ObLIT mepecMoTpeH. B pe-
3yJbTaTe Ha3pesia HeoOXOOMMOCTh MepepadoTaTh CIPaBOYHHUK M CO3/aTh HO-
BYI0, TOpa3o Oosee MOIHYI0 BEPCHIO.

Hert Hy>/1bI HAMOMUHATH O TOM, HACKOJIBKO CIIOKHA paboTa ¢ JaHHOH rpym-
TIOW M HACKOJIBKO CIEIU(DUIHBI METO/BI U3yUCHUSI PYKOKPBUIBIX. TeM He Me-
HEe, aBTOp He TOJBKO BBIMOIHUI KJIaCCHYeCKHe PabOTHI 10 TMOMCKY U (prkca-
MU HOBBIX JJISI HAyKH U JUIA (ayHbI CTpaHBl POpM, HE TOIBKO COOpaj COOT-
BETCTBYIOIINI MaTepual, IpOaHAIM3UPOBAHHBIN 3aTE€M KJIACCHYECKUMH MOP-
(hoNOrNUeCcKUMH METOIAMH, HO TIPUBJIEK U COBPEMEHHBIE MOAXO/bI, 3aKITF0Ua-
IOMINECs B IPUMEHEHNH TeHETHYECKUX METOA0B. B yacTHOCTH, 60IIBIION 00B-
€M IaHHBIX, COOpaHHBIX BO BreTHaMe, ObUT MPOaHATN3UPOBAH B PAMKaX MEX-
nyHapornHoi mporpaMmmbl «LTpux-kox sxuBoroy» (Barcoding of life). U, xo-
HEYHO, HEOOXOMMO HallOMHUTH 00 MCIIOJIb30BAaHIH NMH BaXKHEHIIIETO B TAKUX
paboTax METOAOIOTMYECKOTO TIpHEMa —OTIope Ha cOOp, M3yUEHHE U Mepen3y-
YeHHe KOJUICKITMOHHBIX MaTepHasioB. ABTOpP cMOT 00paboTaTh HE TOIBKO YyKe
YTIOMSIHYThIE COOCTBEHHBIC HAYYHBIE MaTEPHAIIbl, HO U KOJJIEKIINH Psa MUPO-
BBIX COOpaHM PYKOKPBIIBIX, IEPEUCHb KOTOPHIX BBl HAMIETE B TEKCTE CIIpa-
BOYHUKA.

3aBepinasi IPeIUCIOBUE K KHUTE, XOUETCS MOJUEPKHYTh €I HECKOIbKO
Ba)KHBIX, HAa HAlll B3NJISA, MOMEHTOB. JIOCTMIHYTBHIH ycnex—a MyOnuKaims
BTOPOTO M3aHUsI KHUTH O PyKOKpPBUIBIX (payHb! BreTHamMa Ge3ycioBHO sIBIIS-
eTCsI BAXHOH BEXO# Ha MyTH M3ydeHUs] OHOpa3sHOOOpa3ws CTpaHBI U e€ Jec-
HBIX 9KOCHCTEM, — CTall BO3MOKEH OJaromapsi BEBICOKOA((PEKTUBHOMY COTPYA-
HUYECTBY JIBYyX CTpaH B JeJie€ M3y4eHHUs )KMBOTHOTO Mupa BeeTHama, mene-
HaIpaBJIEHHBIM YCWJIMSIM, KOTOpbIE pyKoBOACTBO Poccuiicko-BreTHamckoro
Tponmyeckoro HEHTpa MPHUIOKIIO K OPraHU3alUH MOJIEBBIX PabOT B CaMbIX
MHTEPECHBIX, XOPOIIO COXPAHMBIIMXCSA U MOPOH KpaHE TPYIHOIOCTYITHBIX
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palioHax 3TOH 3amedaresbHON cTpaHbl. [loydyeHHbIe NPEACcTaBIeHUS O TOM,
7€ U KaK JKUBYT BO BreTHame Oosiee COTHM BHIOB PYKOKPBIIBIX, AETAIOT UX
OIHOM M3 HamOoJee XOPOIIO M3YyYEHHBIX T'PYIH KUBOTHBIX. JTH CBEACHHUS,
0e3ycioBHO, emEé OyayT AOMOMHITECS U YTOUHATHCS, YTO BaXKHO M MHTEpEC-
HO caMo 1o cebe. OHAKO MPOIOIDKEHUS U PAa3BUTHS 3aCIy’>KUBAIOT, HA HAIll
B3IVISIII, HE TOJBKO 3TH MCCIIEAOBAHUS, COCTABIIONINE 0a3y IS JIIOOBIX I10-
CIIEYIONINX N3bICKAaHUH, CBSI3aHHBIX C PYKOKPBUIBIMH. BaskHO TO, 4TO OHH 3a-
JOXWIN (yHIAMEHT JUIS JeTaIbHOTO 3HAKOMCTBA C 3KOJIOTHUEH JaHHOM IpyI-
61 U ()aKTUYECKH YK€ CTAIHM HAaYaloM 3KOJOTHYECKUX PaboT, MOCKOJIBKY aB-
TOPOM TOJTy4EHBI ¥ YaCTUYHO BKJIIOUCHBI B TEKCT MOHOTpa(huu HOBBIE U OUCHb
Ba)KHBIC JIaHHBIE TI0 OMOJIOTUH 1 3KOJIOTUH I'PYIIbI. Takne ucciieoBaHus He-
BO3MOYKHO OCYIIECTBIISITh CHJIAMH OJHOTO WJIM JIByX MCCIIEIOBaTENIeH, MOXK-
HO KOHCTAaTHPOBaTh, YTO IMyOJIMKAIUs JAHHONH KHUTH 00ECIIEUMBAET BO3MOXK-
HOCTb MPOJOJIKATh M PACIIUPSITh U3yYEHUE TPOCTPAHCTBEHHBIX, BPEMEHHBIX
1 (hyHKIIMOHAIBHBIX CBSI3€H PYKOKPBUIBIX C JPYTHMH 3JIEMEHTAMH CIIOKHEH-
mUX ¥ OoraTeiIInx Mo COCTaBy JIECHBIX 9KOCHCTEM BheTHaMa, mpuBiekas K
9THM paboTaM HOBBIX CHeNHaTHCTOB. OYEBHIHO, YTO OymyIIne MCCIenoBa-
HUSI TTIO3BOJIAT OOHAPYKUTh U HAa 3TOM HAlpaBJIEHHH MacCy HOBOTO, HHTEpEC-
HOTO ¥ HEOJKHJIAHHOTO, OJTHAKO yKe ceyac MOKHO KOHCTaTUPOBATh, YTO MHO-
TOJIETHHE LIEJICHANPABICHHBIC UCCIIEN0BaHUs OMOTH BreTHaMa, ocymecTBs-
emble TponMYecKuM IIEHTPOM, Al IPEKPACHBIE PE3YIbTAaThl, OTHIM U3 CBH-
JIETEJILCTB YE€T0 U CIY>KUT 3Ta MOHOTpadus.

M. B. Kanaxun
0.6.H., oupexmop Hayuno-uccreoosamenvckozo 3oonocuueckoeo myzea MI'Y

baarogaApHOCTH

51 ry6oKO MpU3HaTeNIeH BCeM JIFOZSIM, HEOILICHUMasi ITIOMOIIb U TTOJIEPK-
Ka KOTOPBIX Ha Pa3IMYHBIX dTanax padoThl ClIeNalyd BO3MOXKHBIM HAIlMCAaHHE
JTOW KHUTH.

[loneBble mccienoBaHus, JaBIINE OCHOBHOW MaTepHai, JIETIIMHA B OCHO-
BY JaHHOW KHHMIM, CTAJId BO3MOXKHBI OJaoAapsi MOIJIEP)KKE CO CTOPOHBI
O0benunenHolro Poccuiicko-Boernamckoro Tpornmueckoro LienTpa u JimuHo-
ro Bkinaga A. H. Kysnerosa u reaepana Unab Kyok Kxans, reHepanbHbIX JUPEK-
TopoB Tpommueckoro Llentpa, B.C. Pymaka u Yan Cyan Txy, OBIBIINX TUpEK-
TopoB T'onoBHoro ornenenus TLI, B.JI. Tpynosa u Hryen Txu Hra, conupek-
TopoB FOxnoro Otnenenus TL, B.B. Cynnosa, Xoanr Aup Tyera u By Ban
Tuey, OpBIMX MUpekTopoB FOkHOTO OTnEenenus, Hryena Ban Kxyn, 3amectu-
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Tens qupexTopa 1o Hayke FOxuoro otaenenus, JI. I1. Kopsyna u B. B. PoxxHoBa,
KypaTopoB HANpaBICHUS M3YYEHHs SKOJIOTHUH HAa3eMHBIX SKOCHCTEM, W TIPEa-
cenarenst Koopnunaunonnoro Komurera Tponmueckoro LlenTpa akamemuxa
J.C. IlaBnoBa. Her He0OXOMMMOCTH HAIOMHUHATH, YTO YCIIEX CETOTHAIITHNX 30-
OJIOTMUYECUKX HMCCleoBaHUM nof arujgoi Tponunyeckoro LleHTpa BO MHOroM
OTIPEEIICH JICATENFHOCTHIO aKaIEMHKa .

Jo 2007 roma HEOIIEHNUMBIH BKJIA B OCYIISCTBICHNE OMOIOTHYECKUX HC-
CJIEJIOBAaHUI W OpraHu3alMio Hay4HbIX skcreauuuii Tpommueckoro LlenTpa

6511 BHEceH |DaH JIpioHroM|, OBIBIINM 3aBeayromuM JlabopaTopueil SKOIOTHH.

Opranunanys SKCIeUINN U MOJIEBbIX BBIC3/I0B B MOCIECIHEE ACCATHIC-
Tre ocymectisack A. H. Kysnenossim, C.I1. Ky3nerosoii, ,
B.JI. TpynoBeM, A.JI. Monacteipckum, Hryenom Bam Kxy»s, By Cyan
Kxoewm, OpBmmMm 3aBenyrommM Jlabopatopueit skomornu HOxkHOTO OTHE-
nennst, Hryenom Jlanr Xoem, A.E. AumuknasiM 1 Hryenom Ban Txuaewm.
IToneBbie uccneoBaHus OBIIM TOAEPKAHBI PSAAOM OPraHU3AlNM, B TIEPBYIO
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PREFACE

Every zoologist beginning work in a certain geographic area aspires to ob-
tain exhaustive information on its faunal content. To obtain such information on
bats —one of the most enigmatic mammalian orders garnering extra attention
from zoologists —is particularly appealing. Furthermore, obtaining it for a tropi-
cal country stretching latitudinally for nearly 2,000 km and housing a diverse
gamut of landscapes is not only appealing but extremely difficult. It is a pleasure
to say that the book by Sergei Kruskop largely fulfils this goal. The second edi-
tion of the monograph on bats of Vietnam written by Russia’s leading expert
in this group summarises the entire volume of knowledge about their species
composition and distribution accumulated to date, thanks to his own efforts and
those of other researchers. Undoubtedly, this book covers all currently available
literature data on the subject. It is also clear that the author is deeply familiar with
these species and the areas they inhabit. Over the last 13 years of bat research by
experts from the Russia-Vietnam Tropical Centre, he visited dozens of habitats
across the country, literally held most Vietnamese bat species in the hand and
made several important additions to the nation’s faunal checklist.

Ten years have passed since the publication of the first faunal reference on
Vietnamese bats. Since then, researchers from Vietnam and other countries have
published many studies in bat faunistics (e.g., Nguyen Truong Son et al., 2009,
2010; Vu Dinh Thong et al., 2006, 2011; Lunde et al., 2007) and taxonomy (e.g.,
Furey et al., 2009; Csorba et al., 2011; Vu Ding Thong et al., 2012). A number of
taxonomic revisions done outside Vietnam also contributed to the accumulation
of knowledge about the Vietnamese fauna. Several large compilations have been
on the mammals Vlietman (Ky3ueros, 2006; Dang Ngoc Can et al., 2008), and
Southeast Asia at large (Francis, 2008), which clarified some questions related to
the identification of Vietnamese bat species. The author and his fellow chiropter-
ologists A.V. Borisenko and P.V. Morozov studied 12 new localities in the north
and south of the country and added to the data on three previously studied sites.
These expeditions resulted in many faunistic findings; three species were recorded
in Vietnam for the first time and the known distribution ranges of many others
were expanded significantly. Some of these results were published in Russian and
international journals or reported in international conferences. Several taxa new to
science were found, two of which were described as new species (Borisenko et al.,
2008; Kruskop, Eger, 2008). Overall, the bat faunal list of Vietnham was expanded
by nearly one-quarter—from 95 to 120; the taxonomic status of many named forms
has been revised. As a result, it became imperative to prepare a completely revised
taxonomic reference that would incorporate these new findings.
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Needless to say, the study of bats is complicated and has many specifics
imposed by the peculiar features of this taxon. Nevertheless, the author not
only accomplished a thorough task of reporting taxonomic and faunistic find-
ings using classical survey approaches and morphological data but also applied
innovative molecular methodologies. A significant part of the materials col-
lected in Vietnam has been scrutinized using short standardized DNA sequenc-
es within the framework of the International Barcode of Life project (iBOL).
Importantly, the author relied on another key methodological approach for this
type of research—the examination and reexamination of available collection
material. Besides studying collections resulting from his own surveys, he also
had the privilege of working is some of the world’s largest repositories listed
in the corresponding sections of this reference.

I'would like to conclude by making a few important remarks. The publication
of the second edition of comprehensive reverence of Vietnamese bats is a major
milestone in the study of the biological diversity of Vietnamese forest ecosys-
tems. This breakthrough was made possible, thanks to the effective collaboration
of two countries in the area of wildlife research in Vietnam; in particular, the
dedicated efforts that the leaders of the Vietnam-Russia Tropical Centre have
put towards coordinating field work in the most interesting and well preserved
habitats, often in remote and inaccessible locations of this amazing country. The
data thus obtained on the distribution and natural history of over one-hundred
Vietnamese bat species make them one of the better studied animal groups in
the country. Undoubtedly, new information will be added to this knowledge base
that will, hopefully, go beyond the scope of this study centered around taxono-
my and faunistics. It is important that this reference provides baseline data on
ecology and natural history of many bats that can be a starting point for further
in-depth enquiry. A thorough ecological survey cannot be completed by one or
two researchers alone; however, the publication of this book can serve as the
crystallization point for future extensive analyses of spatial, temporal and func-
tional relationships of bats with other elements of the hyperdiverse and infinitely
complex forest ecosystems of Vietnam. Hopefully, it will spur interest among
experts working in adjacent disciplines and will attract new researchers. While
future investigations in this field promise to reveal new, interesting and unex-
pected findings, we are pleased to see that dedicated long-term survey efforts of
the Vietnamese biota spearheaded by the Vietnam-Russia Tropical Centre have
paid off in spades, as illustrated by the publication of this monograph.

M.V. Kalyakin
Dr.Sci., Director, Zoological Museum of Moscow University



14 Bats of Vietnam

ACKNOWLEDGEMENTS

I am greatly indebted to the many people who made this publication pos-
sible through their invaluable help and support on different stages of the work.

Field studies in Vietnam which provided cardinal scientific material for this
book became possible due to the support of the Joint Vietnam-Russian Tropical
Centre and the personal efforts of A.N. Kuznetsov and general Trinh Quoc
Khanh, directors of the VRTC Head Branch, V. S. Roumak and Tran Xuan Thu,
former directors, V.L. Trunov and Nguyen Thi Nga, directors of the South
Branch of the VRTC, V.V. Suntsov, Hoang Anh Tuyet and Vu Van Tieu, former
directors of the South Branch, Nguyen Van Khue, deputy director for science
of Southern Branch, L.P. Korzoun and V.V. Rozhnov, curators for studies in
terrestrial ecology, and chief of the Coordination Committee of the Tropical
Centre, academician D.S. Pavlov. Needless to say that the success of today's
zoological research conducted under the auspices of the Tropical Centre, owes

much of the academician |V. E. Sokolov|.

Until 2007 invaluable contribution to promoting of the biological studies
an organizing of the scientific field trips was made by , former
head of the Laboratory of Ecology.

Organization of the field expeditions in last ten years was facilitated by
A.N. Kuznetsov, , V.L. Trunov, A. L. Monastyrskii, Nguyen Van
Khue, Vu Xuan Khoi, former head of the Laboratory of Ecology, Nguyen Dang
Hoi, A.E. Anichkin, Nguyen Van Thinh. The field studies were also supported
by certain organizations, particularly, the Department of long-term internation-
al projects, Institute of Ecology and Evolution, Russian Academy of Sciences.
Immense help during field work was provided by employers and collaborators
of'the Tropical Centre, in particular Nguyen Van Thinh, Vu Manh, Nguyen Dang
Hoi, Pham Hong Phuong, Nguyen Huu Thuc, V.L. Trunov, A.B. Vassilieva,
AV. Shchinov, A.E. Anichkin, 1.V. Pal’ko; M.V. Kalyakin, N.A. Poyarkov,
E.A. Galoyan (Moscow State University); A.V. Abramov (Zoological Institute
of the Russian Academy of Sciences). Special thanks should be expressed for
the administration of all the actual and proposed protected territories, incorpo-
rated into our studies. Personal thanks to Tran Van Dien and Tran Van Thanh,
actual and former directors of the Cat Tien National Park, the most important
ground for studies of Vietnamese bat communities.

G.V. Kuznetsov generously made his materials on Vietnamese bats avail-
able for processing. Besides, specimens of Vietnamese bats were provided by
M.V. Kalyakin, A.N. Kuznetsov, P.N. Morozov, A.V. Zinoviev, A.V. Shchinov,
AV. Abramov, D.A. Vasenkov, I.V. Pal’ko and E.A. Galoyan.



15

Additional collection materials were processed in Royal Ontario Museum,
Canada, due to kind permission from J.L. Eger; in Geneva Natural History
Museum, Switzerland, due to support of the special grant of GNHM and under
the help of M. Ruedi; in Hungarian Natural History Museum, Hungary, under
the support of G. Csorba; and in the Zoological Institute of RAS, Russia, due
to permission of P.P. Strelkov and A.V. Abramov. All the morphological stud-
ies were supported by the grants from Russian Foundation for Basic Research
(Nos 06-04-49134-a and 10-04-00683-a)

Molecular results, influenced on the author’s opinion about some taxo-
nomic schemes were obtained at the Canadian Centre for DNA Barcoding,
University of Guelph with support from Dr. P.D.N. Hebert, and funded by the
Government of Canada through Genome Canada and the Ontario Genomics
Institute.

During processing of the field materials identification of certain collec-
tion specimens, unpublished information on Vietnamese bats and/or valuable
comments on the preparation of the book were provided by E.A. Tsytsulina
(formerly Zoological Institute, RAS, now —independent researcher), G. Topal
and G. Csorba (Hungarian Natural History Museum), Nguyen Truong Son,
Vu Dinh Thong (Institute of Ecology and Biological Resources, Hanoi),
J.L. Eger (Royal Ontario Museum), Ch. Francis (Canadian Wildlife Service),
E.I. Kozhurina (Institute of Ecology and Evolution RAS), G.V. Farafonova,
A.A. Pnyutina (Biological Faculty of MSU). The preparation of the manu-
script and text proof was facilitated of the Zoological Museum of Moscow
University and supported by M. V. Kalyakin, director.

Unfortunately, my usual co-author A.V. Borisenko was not able to take
significant part in processing of this manuscript. However it is necessary to
mention his invaluable contribution to collecting and procession of scientific
material of Vietnamese bats and in preparing of the first edition of “Bats of
Vietnam”.



16

INTRODUCTION

AIM AND STRUCTURE OF THE BOOK

Principally, the book consists of three major parts. The first part is a brief
overview of the methods usually employed in bat investigation, with empha-
sis on the commonly used procedures of capturing, handling and collecting
them for research purposes. The second part is a complete taxonomic list of
Vietnamese Chiroptera, containing only taxa whose presence in Vietnam is
confirmed by examined collection materials or by reference to exact capture
sites in recent works. The third (main) part contains identification keys and
short characteristics of each taxon up to the species level.

Keys have a typical dichotomic manner with the antithesis located right
after the respective thesis, each of them terminating either with the number
of the next thesis or the name of the taxon sought (and the page number of its
description). As mentioned in the Preface, the keys also include extralimital
Indochinese taxa whose presence in Vietnam is not confirmed, however, may
be expected, based on general considerations (e.g., taxa with wide northern
Indomalayan distribution or those found in neighboring countries close to
the Vietnamese border). These taxa are marked in the keys by asterisks (*)
or footnotes. When possible, keys based on external and cranial characters
are provided separately. If both external and cranial characters are possible
to examine in the specimen being identified, the reader is advised to follow
both keys to verify the accuracy of identification. It is also recommended to
check the respective species account, drawings and tables of measurements.

The description of each taxon is titled with the currently valid taxonomic
name and author(s). Since this book is not a taxonomic revision, synonyms
are not provided (for synonyms the reader is referred to special works, e.g.,
Corbet, Hill, 1992; Koopman, 1993; Pavlinov et al., 1995).

Considering the importance of promoting bats as a popular study object,
we found it necessary to provide common names (in Vietnamese, Russian and
English) of bat species, in addition to scientific names. In some cases when a
trivial name was absent or considered (arbitrarily) inconvenient for common
use, we suggested a more appropriate one (this refers almost exclusively to
Russian names).

The section “Material studied” contains data on the number of specimens
of each species available to the authors and includes both collection material
and live individuals examined and subsequently released by the authors during
field expeditions.
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For reasons stated above we also refrained from providing exhaustive and
overwhelming diagnoses and tried to outline only the most vital and readily
visible characters (to the extent this could be made in taxonomically complex
groups) and the basic distinguishing characteristics from similar taxa. The data
on measurements provided in the descriptions of each taxon is compiled from
both literature and original materials. The tables of measurements contained in
the appendix at the end of the book is original and retrieved from live animals
or post-mortem and is thus may be more comparable with the measurements
available to the reader possessing only alive individuals. The same section
“Identification” contains commnets about possible taxonomical ambiguity or
complexity (especially relevant to problems in identification). For higher taxa
comments on their taxonomy and recent changes in nomenclature are specified
under “Taxonomical remarks”.

Distribution is provided for all the species combined from available litera-
ture and author’s original data. For most species schematic distribution maps
are also provide. Since detailed biogeographic account is not the aim of this
book, we may miss some particular faunistic publications and thus may also
miss some already published records. So, for most records we provide only
the relevant province (both in text and on appropriate map), focused in more
details only on specifically interesting cases (e.g. species known from only
very few localities). Such data though not detailed, can give an idea of general
pattern of the species distribution and help one in the identification of material.

The Comments on natural history are usually limited to outlining the ba-
sic features of habitat preference, foraging and roosting behavior, which may
aid in field identification and/or capture. This information was intentionally
detailed in cases when no published data on the biology of a given species in
Vietnam was found, but, however, original materials were available.

BAT RESEARCH EFFORTS IN INDOCHINA

The bat fauna of Vietnam, as well as much of the Indomalayan Region,
remained poorly studied until the late 1990-s. Relatively few regional fau-
nal checklists and taxonomic reviews were published by the time when the
first edition of “Bats of Vietnam” came out. The situation changed drastically
over the last 1.5 decades, thanks to extensive recent surveys in several key
protected areas undertaken by researchers from Vietnam and other countries
(Abramov et al., 2009; Furey et al., 2010; Hendrichsen et al., 2001; Vu Dinh
Thong et al., 2010; Vu Dinh Thong, Furey, 2008; etc.). These surveys have
steadily provided important zoogeographic and taxonomic findings (e.g. Furey
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et al., 2009; Borisenko et al., 2008; Csorba et al., 2007, 2011; Kruskop et
al., 2006; Kruskop, Eger, 2008; Vu Dinh Thong et al., 2006; 2008; 2012a, b).
Systematic revisions within all major bat groupings resulted in the revalida-
tion and description of many new species and subspecies, the rearrangement
of known genera and even subfamilies. Increasing use of molecular genetic
approaches add further veracity to these findings, highlight previously over-
looked taxonomic problems and help to reveal cryptic taxonomic diversity (see
e.g. Francis et al., 2010). Coupled with a much denser geographic coverage,
these findings boost our knowledge of the biodiversity and guild structure of
Indochinese bats. Nonetheless, the continually increasing number of new fau-
nal records and taxonomic revisions clearly indicate that this work is still far
from completion. Every year and each field trip brings new interesting infor-
mation and sometimes overturns previously established concepts. This second
edition summarizes the findings made in the past decade; however, it is not
intended to be the ‘ultimate’ reference for bat research in the region.

Several prominent researchers, from Osgood to Van Peenen, studied
Vietnamese bats and other mammals during the XX century and their work has
set the stage for follow up surveys that continue today. A detailed historical ac-
count of zoological research in Indochina is provided by V.V. Rozhnov (2001).
Here we shall restrict ourselves to outlining the role of the Vietnamese-Russian
Tropical Centre (VRTC) in the study of Vietnamese Chiroptera.

Russian zoological studies in Vietnam started in 1978 by the initiative of
the academician V.E. Sokolov. The VRTC was established in 1988 and since
that time hosted field ecological survey expeditions of the Russian specialists.
However, until 1997 no specific bat surveys were undertaken. Material on bats
was collected as a by-product of mammalogical and ornithological surveys and
part of it was subsequently deposited in the Zoological Museum of Moscow
University, Moscow, Russia (ZMMU). Most ZMMU bats from this period
were donated by German V. Kuznetsov and Mikhail V. Kalyakin and either
captured in bird mist nets or taken inside day roosts. A number of interesting
specimens collected earlier was kindly donated to the Zoological Museum by
Dr. Dao Van Tien. Most of the specimens collected before 1997 represented
common and abundant species, however, a number of new zoogeographical
records were made, e.g., the Himalayan fruit bat, Sphaerias blanfordi, was
found in Tam Dao Province by G.V. Kuznetsov.

The lack of dedicated chiropterological surveys resulted in relatively poor
or fragmentary representation of the diversity of bats in each of the field sites.
Nonetheless, these data were used to assemble in a number of mammalian
faunal lists (Sokolov et al., 1986) and a general mammalogical compendium
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(Dang Huy Huynh et al., 1994). Unfortunately, some of the information con-
tained in these lists is based on unverified citations of earlier works, rarely
refers to voucher specimens, and hence requires reevaluation. Interestingly,
Sokolov et al. (1986) listed several bat species (e.g., Saccolaimus saccolai-
mus, Rhinolophus acuminatus, Myotis chinensis) whose presence in Vietnam
remained unconfirmed by vouchers until later surveys.

In 1997 the first dedicated bat survey was carried out during an expedition
to Vu Quang Nature Reserve facilitated by VRTC (Borissenko et al., 2001;
Kuznetsov et al., 2001). The outcome of this expedition was positively evalu-
ated by the VRTC Board and since 1997 particular attention was paid to sur-
veying bats. As a result, Chiroptera were surveyed much more thoroughly,
which led to the compilation of relatively more comprehensive faunal lists
of the studied areas. In addition to the standard method of capturing bats in
mist nets, ultrasound detectors were employed, and a new method of captur-
ing foraging bats with mobile traps (Borissenko, 1999) was introduced, which
enabled to collect data on behavioral patterns of certain bat species.

Particular focus on bats during the expeditions of the VRTC further added
data on ecology and natural history of bats that were collected as a by-product
of the surveys. These include an eco-morphological assessment of the struc-
ture of the bat community of Vu Quang (Borissenko et al., 2001), observa-
tions on cave dwelling bats of Phong Nha —Ke Bang (Kruskop, 2000b), and
studies on parasitic flies of bats (Farafonova, Borissenko, 2001; Farafonova,
Kruskop, 2001).

The success of bat surveys during six expeditions of the Tropical Centre
carried out in 1997-2002 also pointed out to the unsatisfactory state of identi-
fication keys (outdated and either too generic or extralimital) which hampered
the identification of specimens collected. This prompted the compilation of
available information about Vietnamese bat records in form of an identification
manual (Borissenko, Kruskop, 2003). Although it was probably the most com-
plete an up to date regional bat checklist in its time, it was promptly outdated
by a large volume of new data that became available shortly after.

To date, the VRTC has facilitated bat surveys in 30 localities, mostly con-
fined to the north, north-central and southern parts of Vietnam (see map on
Fig. 1). The bat species collected during the expeditions amount to 92, of the ca.
120 species hitherto reported from this country. Among them are species which
have not been previously listed in available publications and unpublished reports
and therefore were reported for Vietnam for the first time (e.g., Saccolaimus
saccolaimus, Rhinolophus acuminatus, Arielulus circumdatus, Barbastella
darjelingensis, Hypsugo joffrei, Harpiola isodon, Murina chrysochaetes). This
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EXPLANATIONS OF LOCALITIES:
Ba Vi;

. Tam Dao;

Kim Boi;

Quoc Oai;

. Hanoi City and surroundings;
Phuong Vong Is.;

. Cuc Phuong;

. Thanh Hoa;

. Vinh;

10. Vu Quang;

11. Ke Bang;

12. Bi Doup — Nui Ba;
13. Nha Trang;

14. Cong Troi;

15. Lo Go Xa Mat;
16. Vinh Cuu;

17. Nam Cat Tien;
18. Cat Loc;

19. Ho Chi Minh City and surroundings;
20. Con Dao Is.;

21. Phu Quoc Is;

22. Bu Gia Map;

23. Binh Chau;

24. Van Ban;

25. Sa Pa;

00913 26. Yok Don;

/ 27.CatBals,;

28. Hon Ba;

29. Chu Yang Sin;
30. Loc Bao.
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Localities 1, 2, 3,4,6,7, 8,9, 13, 14
were surveyed by G.V. Kuznetsov.
Localities 15, 18, 28 were surveyed by
A.V. Borisenko. Localities 21, 24 were
surveyed by P.N. Morozov.

Fig. 1. Map of the various sites in Vietnam where bat survey and/or capture has been under-
taken by the expeditions of the Vietnamese-Russian Tropical Centre.

includes three species which were described as new to science—Myotis anna-
miticus (Kruskop, Tsytsulina, 2001) Murina harpioloides (Kruskop, Eger, 2008)
and Myotis phanluongi (Borisenko et al., 2008), and at least three other species
which a still awaiting formal description. Several regional checklists were ex-
panded and/or verified (e.g., Kuznetsov et al., 2001; Kruskop, 2001b, 2010a,
2011; Abramov et al., 2009; Kruskop, Shchinov, 2010).

The natural resources of Vietnam are being exploited at an ever increas-
ing pace, with habitat loss being possibly the biggest factor threatening the
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existence of most native flora and wildlife (e.g. Furey et al., 2009). In view
of this, biodiversity assessments of the local bat communities are particularly
important, because they are indicative of the state of the ecosystems in general.
Although baseline ecological assessments are part of the recent bat surveys,
they are often insufficient to provide even basic ecological knowledge about
certain species of potential conservation importance. This calls for the need to
conduct extensive ecological monitoring in key sites. Naturally, such efforts
should not undermine the value of background biodiversity surveys resulting
in species checklists, which should form an essential component of any field
study and the basis for elaborating site-specific conservation activities.

GENERAL OVERVIEW OF THE VIETNAMESE BAT FAUNA

The order of bats (Chiroptera) is the second largest order of mammals con-
taining about 1250 known species and having nearly worldwide distribution
(Simmons, 2005 and pers. comm; http://www.planet-mammiferes.org/). The
bulk of this diversity is confined to the tropics, where bats play a tremendous
role in ecological communities as consumers of insect and plant biomass, as
pollinators and an important food resource for a variety of predators (Wilson,
1989). This role, however, is apparently underestimated, due to insufficient of
knowledge of most tropical bat assemblages. The Indochinese biogeographical
division (sensu Koopman, 1989; Corbet, Hill, 1992) is home to more than 150
bat species, nearly %/, of which occur in Vietnam.

A detailed zoogeographical account was not the intention of this book. A
comprehensive overview of mammalian distributional patterns in Vietnam was
provided by G.V. Kuznetsov (2000; 2001; 2006) and herein we shall outline
a some key points of relevance to Chiroptera. Bats, together with rodents and
carnivores, constitute the bulk of the mammalian fauna of Vietnam forming
ca. 73% of the estimated overall mammalian species diversity of the country
(ibid.). To this point, about 120 bat species from eight families were reported
from Vietnam. In particular, at least 40 species were documented in Cat Tien
National Park (Dong Nai province; Polet, Ling, 2004; our data), demonstrating
the diversity of some Vietnamese bat communities. This makes the Vietnamese
bat fauna one of the richest in the Palacotropics, and opens future avenues to
use it as a model for intense study of bat guilds in a phylogeographic context
with wide ranging implications from basic ecology and phylogenetics to con-
servation biology and biomedicine.

The dynamics of data accumulation on the diversity of Vietnamese bats is
illustrated in Table 1. This list will likely expand further in the coming years,
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due to possible vagrants from adjacent territories of Cambodia, Laos and
China. It is also likely that more new species will be described from Vietnam.
It should be noted that most species recently found in Vietnam were described
from extralimital type localities; the new species listed in Table 1 are restricted
only to those described from the territory of Vietnam. . There are, however,
several cases when a species of bat was found in Vietnam shortly after its de-
scription. For example, Harpiola isodon was described from Taiwan (Kuo et
al., 2006) simultaneously as it was found for the first time in Vietnam (Kruskop
et al., 2006). Thainycteris aureocollaris was described from Thailand (Kock,
Storch, 1996) just one year before it was recorded in Vietnam (Eger, Theberge,
1999; Kuznetsov et al., 2001). Murina chrysochaetes was found in Northern
Vietnam even before it was formally described from China (Eger, Lim, 2011).

According to Kuznetsov, there are two main factors contributing to the
high mammalian biodiversity in Vietnam. These are: a) significant latitudinal
extension of the country which forms a continuous gradient of climatic condi-
tions along the meridional direction and b) altitudinal zoning of ecosystems
imposed by the numerous mountain ridges covering ca. 30% of the country. In
addition to vertical stratification of natural communities, mountain systems fa-
cilitate the southward penetration of Chinese and Himalayan faunas and form
complex natural barriers, either parsing or blending climatic influences of the
Pacific and continental Indochina. This forms a complex pattern of highly
mosaic landscapes and sustains the patchiness of habitats. The result of this
unique geographical position of Vietnam is that mammal assemblages in dif-
ferent regions of the country are influenced by different faunal complexes. The
Vietnamese bat fauna conforms to this pattern; in particular, the bat assemblag-
es of North Vietnam contain a mixture of taxa of different zoogeographic ori-
gin. At this point, there are no comprehensive phylogeographic analyses of the
Vietnamese bat fauna. One can speculate about the influence of Indo-Malayan,
Himalayan (or montane Indo-Burmese) and Palaearctic faunal elements, al-
though it is possible that these ideas may be revised as new data accumulate
on molecular biodiversity and a larger proportion of autochthonous species
will be confirmed. The outline below should be considered as provisional and
pending further validation using molecular phylogeographic data.

Most bats inhabiting the montane forests of Vietnam appear to be of
Himalayan origin, and their southward distribution is facilitated by the exis-
tence of continuous mountain systems stretching across Southeast Asia. Such
are la io, Myotis siligorensis, Pipistrellus coromandra, Hypsugo joffrei, and
several species of Rhinolophus. Being essentially southeastern spurs of the
Himalayan mountain country, the mountains of Vietnam may have also acted
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as a Pleistocene refuge, from which the above species then spread to more
northern regions. Several bat species occurring in northern Vietnam (including
Moyotis chinensis, M. laniger, Murina chrysochaetes, Hipposideros pratti etc.)
are confined to northern Indochina and southern China. Harpiola isodon has
disruptive distribution with patches on Taiwan and in two places in Vietnam.
Such distribution may represent traces of a much wider former range. Since an-
other Harpiola species occurs in mountains of northern India (Bhattacharyya,
2002) the whole genus may be regarded as Himalayan.

Most species which inhabit the lowlands represent Malayan faunal elements
though their origin and exact relations are uncertain. During the last ocean re-
gression, the Gulf of Siam was virtually non-existent (Hanebuth et al., 2000)
and therefore there should have been a land connection between Indochina and
the Malayan peninsula. It would thus be logical to suppose that bats of the low-
land forests of South Vietnam are of Malayan or even Sunda origin. This may
be the case for several species, such as Pteropus hypomelanus, Cynopterus
brachyotis, C. horsfieldii, Macroglossus minimus, Hipposideros diadema,
Rhinolophus stheno, Kerivoula papillosa, Phoniscus jagorii, and Myotis has-
seltii. Other lowland species, such as Cynopterus sphinx, Megaderma lyra,
M. spasma, Hipposideros armiger, Rhinolophus luctus, Pipistrellus tenuis etc.
have a wide distribution across South and Southeast Asia, making it problem-
atic to refer them to a certain zoogeographical grouping. Other widely distrib-
uted bats such as Myotis muricola, Kerivoula hardwickii, Hipposideros po-
mona and H. larvatus are represented in the region by several genetic lineages
each (Francis et al., 2010) and the origin of these lineages can be different.

Several bat species, such as Hipposideros khaokhouaensis, Rhinolophus
marshalli, R. microglobosus, Murina harrisoni, M. harpioloides, M. beelse-
bub, M walstoni, Kerivoula kachinensis, K titania, Myotis phanluongi and
Thainycteris aureocollaris are Indochinese endemics; however, most of them
have close relatives from Himalayan or Malayan lineages. For example, R.
microglobosus is closely related to the Malayan R. stheno and M. phanluongi
is a close relative to the Indo-Himalayan M. siligorensis.

Palaearctic faunal elements are rare and represented in Vietnam by Nyctalus
noctula, Eptesicus cf. serotinus and Barbastella cf. darjelingensis. The occur-
rence of Myotis nipalensis and Myotis daubentonii in Indochina is highly un-
likely and currently not supported by vouchered collection specimens. Earlier
records (Dang Ngoc Can et al., 2008) can be a result of misidentification.

Despite the high diversity of Vietnamese mammal fauna, its level of ende-
mism is rather low. G.V. Kuznetsov (2006) indicates seven endemic mammal
species, which include but two bats: Paracoelops megalotis (currently dis-
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missed as a misidentified Hipposideros pomona (Vu Dinh Thong et al., 2012c))
and Myotis annamiticus (which is likely to occur in Laos). Most bat species
described in recent years from Vietnam also occur in adjacent countries; the
only known exceptions are Murina harpioloides from Dalat Plateau (Kruskop,
Eger, 2008), Myotis phanluongi (Borisenko et al., 2008), Hipposideros griffi-
ni (Vu Dinh Thong et al., 2012a) and H. alongensis (Vu Dinh Thong et al.,
2012b). It is still possible, however, that the mosaic habitats of Vietnam house
a number of endemic bat species which remain to be described.

Table 1. Recent changes of knowledge about Vietnamese bats.

Species
— @ £ - New re- New Supposed
gl = CS|OR|= cords for . new
e S | = 2 A5 2(T Al species .
Families E(=8| 8 g §8|s 8| Vietnam (last species
O|l2|2S|Z2=582 (ast (unde-
= 2| | ES 12 years) .
s é 2 = € 5 12 years) scribed)
O |8
Pteropodidae 7 9 12 12 13 1
Hipposideridae | 3 11 13 16 | 16+ 3 1 2+
Rhinolophidae | 1 12 17 18 19 3
Megadermatidae | 1 2 2 2 2
Emballonuridae | 2 2 3 4 4 2
Vespertilionidae | 20 | 22 43 53 | 59+ 13 5 4+
Miniopteridae | 1 1 3 4 3 1
Molossidae 1 1 1 1 1+
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METHODS OF BAT INVESTIGATION

Here we intend to give a brief overview of the methods of bat investiga-
tion employed in the studies of tropical Chiroptera in general and those used
in our studies in Vietnam in particular. Comprehensive and nearly exhaustive
compendia have recently been published on various study and capture methods
(e.g., Kunz (ed.), 1990; Wilson et al. (eds.), 1996), and we should like to refer
the reader to the above works for detailed information. Below we shall only
provide a synopsis of the most common methods used to collect material for
faunistic works and baseline ecological surveys.

In many well-surveyed areas with more or less known faunal composition
(e.g., temperate Europe or North America) ecological studies are often limited
to field observations of free-ranging bats, however this is hardly applicable in
tropical areas where bat communities are much more diverse and often contain
species which are extremely difficult to identify even in the laboratory and
those with unknown ecological and behavioral peculiarities. Therefore, with
few exceptions, even ecological studies must involve, at least at a preliminary
stage, direct encounters of the observer with its objects of study in form of
capture and handling and eventually sacrifice of selected individuals to serve
as reference collection specimens.

Aside from the difficulties involved in catching bats, this implies that the
investigator constantly faces the problem of making an acceptable compro-
mise between collecting necessary data and causing minimal harm to local bat
populations, additionally complexified by his/her own possible health hazards.
In Vietnam it is also imperative for the worker to receive permission to conduct
research and to collect reference material from both the State and local authori-
ties. Ethic and administrative aspects of catching, handling and collecting bats,
however, are beyond the scope of this book.

CAPTURE METHODS

General considerations

The capture of bats is an immanent part of any faunal survey work and one
of its most challenging and fascinating stages, requiring, except for the most
abundant species, special skills, good knowledge of bat biology and consider-
able innovative thinking from the researcher. It is impossible to be prepared
for all situations one may encounter while catching bats, however, a synopsis
of the most commonly employed methods and certain useful hints are pro-
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vided below. For detailed information we should refer the reader to special
works (Tuttle, 1974; Tideman, Woodside, 1978; Kunz, Kurta, 1988; Jones et
al., 1996; Borissenko, 1999; Snitko, 2001; Strelkov, Shaimardanov, 2001).

Special devices

The most vital equipment needed to perform any nighttime work in the
tropics is light sources. Our experience shows that three types of light sources
are useful when observing or catching bats. A general purpose head lamp is
useful in most situations; additionally, a powerful hand torch is indispensable
for lighting out remote dark corners of large roosts and various distant land-
marks; a small flashlight may be used to find bats roosting in narrow crevices.
Other equipment useful to detect bat activity includes ultrasound detectors. We
have used narrowband heterodyning ultrasound detectors of the D-series (D—
100 and D-120, Pettersson Elektronik AB, Sweden) to monitor the activity of
bats and also to aid in the identification of certain genera and species in flight.

Capture methods for flying bats
Mist nets

Mist nets are the most “traditional” way of catching bats and are probably
the most widely and extensively used means to assess chiropteran diversity,
particularly in the tropics (e.g., Kunz, Kurta, 1988; Jones et al., 1996).

The type of net and the principle manner of erecting it is essentially similar
to what is used to capture birds. Usually the finest types of nylon net with a
mesh of 16 to 20 mm are used and the most widely used size types are 2 m
in height and 7 to 12 m in width. The nets must contain 3—-5 shelves and form
“pockets” (see Fig. 2) necessary to ensure the entanglement of bats.

Mist nets are set up in presumed flyways of bats, preferably in places where
they transit to or from their foraging grounds and are not as alert to possible
new obstacles as when hunting (Fig. 2 a, b). The echolocation system of most
insect-eating bats is sensitive enough to detect even the finest types of nets,
which makes the efficiency of capture highly dependant on the selection of
the place to set them up. Pteropodid bats which rely on vision when flying are
much more likely to plunge into the net, hence to catch fruit bats it is more ap-
propriate to set them near fruiting or flowering trees.

When erected the nets must be attended constantly or at least visited regu-
larly throughout the dark period (ca. every few minutes to every few hours,
depending on bat activity) and should not be left opened during the day, unless
catching birds is also part of the survey.
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Fig. 2. The use of mist nets for catching bats: «typical» ways of setting up mist nets to catch
bats a) in a forest opening and b) across a narrow stream; c) details of attachment of a mist
net to a pole.

It should be kept in mind that, despite the numerous advantages of mist
nets as tools for capturing bats, their efficiency is highly dependant on the
choice of the places where they are set up and the amount of sampling effort
and/or plain luck. Certain groups of bats with high flight maneuverability and
sensitive echolocation (e.g., Myotis, Pipistrellus, Rhinolophus, Hipposideros,
etc.) tend to be largely overlooked in some situations (e.g., at their foraging
grounds), as compared to others (e.g., pteropodids). It is also necessary to men-
tion that, after few individuals were captured, most bats learn the position of
the mist net and exert themselves to avoid it. Hence it is important that in the
course of a survey other methods of capture are also employed. It should also
be emphasized that mist nets are not suitable for sampling bats in places where
large aggregations reside.

Harp traps

A harp trap is an “automatic” bat catching device composed of a frame with
vertical lines or wires used to stop the flight of a bat and a bag to collect the
bats which slide down along the lines of the frame (e.g., Tideman, Woodside,
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1978; Kunz, Kurta, 1988; Kunz et
al., 1996). The most widely used type
(the so-called “Tuttle trap”), first sug-
gested by Tuttle (1974) contains two
banks of vertical lines; this enables to
collect individuals which manage to
pass through the first row of lines.! In
the “standard” construction the frame
is some 2 m high and 1.6 m wide, the
distance between frames is 5 cm and
the lines (thin wires of monofilament
fishing lines) are fastened 2.5 cm apart,
. . . their consecutive rows displaced by ca.
tFrIz?b 2&8522?:12;?(;??;?22@ ofahare 175 ¢cm (Tideman, Woodside, 1978).

The bag should be made of thick cloth
and should have internal plastic flaps to keep bats from flying or crawling out.

Harp traps are the most preferable mean of catching bats in situations when
many individuals pass in relatively short time periods through rather narrow
flyways; a typical example is an emergence route from a roost housing a large
bat colony (e.g., cave entrance, Fig. 3.). However, it was shown to be quite
effective in many other situations, and sometimes an adequate replacement
for mist nets (e.g., Tideman, Woodside, 1978; Kunz, Kurta, 1990; Kunz et al.,
1996). During the last decade it has been used quite extensively in Vietnam
and Cambodia when conducting baseline ecological surveys (B. Hayes,
J.L. Walston, pers. comm.), mostly near cave entrances.

One of the drawbacks of this method is that bats of different size classes
and behavioral patterns (including foraging habits and aggressiveness) are be-
coming packed together in one small volume with restrained ability to flee,
which adds extra stress to the situation. The results of such encounters could
be especially dramatic if a carnivorous species (Megaderma lyra) falls into the
bag (J. L. Walston, pers. comm.)

Mobile traps

The mobile trap, or “flap trap” (Borissenko, 1999) is an alternative method
of catching active bats when they “fly around” but stably avoid being caught
into stationary catching devices (e.g., at their foraging sites) or when the popu-

! Many of the Indochinese bats, such as rhinolophoids, may pass through several con-
secutive banks of lines, hence the traps with four rows of lines give even better catch-
ing results (J. L. Walston, pers. comm.)
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lation density is so low and the amount of nets available is so few that the
probability of catching bats in mist nets is vanishingly small.

Principally the mobile trap is composed of a piece of fine (0.1-0.17 mm
thread/ or line diameter) fishing net ca. 2,5%3 m in size with a mesh of 14—
18 mm armored with a frame of rope or fishing line (0.5-1 mm thick) which
is attached to two poles (carbon fishing rods are ideal for this) ca. 4-5 m in
length, to form a trapezium-shaped shallow scoop ca. 2-2.5 m wide and 2 m
high, with four loops at the angles (Borissenko, 1999).

The poles are held by the catcher under the arms (Fig. 4) and the bats pass-
ing within range are scooped by sidewise movements of the net. Head torches
and heterodyning ultrasound detectors are most useful in aiding the catcher to
be aware of approaching bats and in tracing their flights paths. When captured
the bat should be handled in a manner similar to extracting then from mist nets,
with similar precautions.

The trap proved to be quite effective in capturing a number of low-flying
bat species, particularly, pipistrelles, mouse-eared bats, and small rhinolo-
phoids in habitats where the probability of capturing them in mist-nets was
low. In our studies it proved to be most helpful in conducting transect surveys
along forest paths and roads, when bat activity was monitored simultaneously
with capturing reference individuals. The major drawbacks of this method are
the somewhat higher risk of injury both to the catcher and/or assistant (e.g.,
falling due to awkward movement or accidental damage to the assistant’s eye
by the tips of poles) and to the bat (e.g., damage to the wings caused by hits
of the poles), which are, however,
minimized with due practice, if
elementary safety precautions
are followed. When using mobile
traps made of carbon rods (pos-
sessing high electroconductivity),
special care should be taken to
avoid proximity with high-voltage
power lines.

Since the time of its intro-
duction the mobile trap has been
used in Indochina (Vietnam and
Cambodia) by several researchers
(V.A. Matveev, pers. comm., our
studies) and proved to yield spe-
cies which were not sampled by Fig. 4. Using a mobile trap to catch bats in flight.
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other means (neither in the studies nor during the same surveys), including
taxa new to the countries. The efficiency and ease of using, together with the
possibility to make captures parallel to conducting field observations of chi-
ropteran flight behavior makes the mobile trap a useful addition to the “tradi-
tional” methods of capturing bats in flight.

Capture methods for roosting bats

Finding bat roosts is an alternative to catching and/or observing bats while
they forage or commute to foraging grounds. The roosts could be traced by ob-
serving bats as they emerge in the evening or return before dawn or by search-
ing through all potentially suitable places. The many bat species inhabiting
Indochina use a wide variety of roosts, an exhaustive list of which is impos-
sible to provide. However, a number of places are more likely to be used than
others and we should try to list them in brief. The most typical daytime shel-
ters used by bats are: caves, caverns, artificial mines, hollow trees (large hol-
low segments of trunks, such as Lagerstroemia and Ficus, or closed hollows),
crevices and niches in rocky walls and trees, human buildings simulating the
conditions of the above natural shelters, tree canopy, bamboo internodes, ba-
nana leaves, etc. Different capture techniques should be employed, depending
on the type of roost and the researcher’s goals (Kunz, Kurta, 1990; Jones et al.,
1996). Special equipment (e.g., listed in previous or following chapters) may
aid in these situations.

Nets

Pieces of fishing or bird net of various sizes may be quite helpful, espe-
cially when catching bats in closed spaces, e.g., roosts in hollow trees, attics,
small caverns, etc. These nets are usually mounted to cover the presumed exits
of fleeing bats, upon which the animals are startled. The nets should preferably
be of fine nylon thread (pieces of old mist nets would serve well). When seal-
ing a flyway with such a net, one should leave a small pocket below to ensure
the entanglement of animals; however, this should be avoided in roosts hous-
ing large numbers of bats, to prevent from getting too many of them entangled
simultaneously. Under such circumstances using a harp trap (see above) is the
better choice.

Extracting devices

When bats are roosting in crevices inaccessible for human hands, various
devices may be used to aid in their extraction. The most simple way is to use
any long thin object, such as stick or pole, however, if the extracted bats are
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not dormant, this may cause them to move deeper into their shelter or to fly
away. In many cases long forceps are quite useful for reaching such individu-
als. Measures should be taken to avoid injuring the animals which are being
extracted and especially those which are their most proximal neighbors. The
ends of the forceps must be covered with rubber sockets which ensure better
grip and preclude damage to the soft tissues of the bat. The best way is to grip
the animal by the fur at the side of the neck — this prevents the bat from trying
to turn around within the crevice and ensures that no bones are broken and no
organs damaged if the pressure is too hard. For particularly long crevices spe-
cifically designed long-handled grips (Snitko, 2001; Strelkov, Shaimardanov,
2001) may be applicable.

Smoke

In situations when the shelter of bats cannot be accessed directly and the
animals inside cannot be extracted or forced to leave without severely damag-
ing the roost (e.g., in the case of a closed tree hollow with one or few small
entrances), they could be smoked out. The simplest way is to blow in smoke
from a tobacco-pipe, holding the mouthpiece towards the exit of the roost,
which must be sealed with a piece of net beforehand. Smoke should not be too
dense, to prevent the suffocation of bats. This technique should not be prac-
ticed during the bat reproducing season (which in Vietnam is usually confined
to the end of spring and the beginning of summer), to avoid killing non-volant
juveniles. Also it should be kept in mind that, although the roost remains more
or less intact after this procedure, it will be abandoned for considerable time
even if some bats remain inside after smoking terminates.

HANDLING BATS

To maintain bats for several days, specially designed cages or carrying con-
tainers are necessary (e.g., Kunz, Kurta, 1988), however, for situations when the
animals are kept only for several hours, cloth bags are sufficient. Bags (small
cloth sacks) should be at least ca. 1725 cm and should be made of strong mate-
rial but allow good ventilation. They should possess a tape or lace to tie the exit
when a bat is inside. When holding bats they should preferably be hung in a cool,
moist and ventilated place. If such conditions could not be provided, they must
be moistened with water every few hours, to prevent the animals from dehydrat-
ing. If bats are kept for long time periods (e.g., over the day to collect feces) it is
also recommended that they be offered water whenever handled. Avoid keeping
specimens of different species (especially of different sizes) in one container.
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Several conspecific bats (provided that they are naturally colonial and not es-
pecially aggressive) may be maintained together in one bag. There should be
enough space left for them to move more or less freely. Usually 2—4 individuals
of small size are the optimum for a 17x25 cm bag. Solitary or carnivorous spe-
cies should be kept individually or in mother-and-infant groups?.

When handled (e.g., during disentanglement from mist nets, harp traps or
mobile traps, external examination, taking measurements and/or searching for
ectoparasites), bats have to be adequately restrained in order to exclude pos-
sible injury of the animal on the one hand, and to minimize the risk to one’s
own health (see below) on the other. The general rule is holding the bat right
under the chin to preclude biting. Wearing protective gloves made of thick skin
(e.g., those used for rodeo) may be advisable, however, this considerably re-
duces manipulative precision (especially important when working with small
individuals) and any awkward movement may harm the animal.

When taken for general external examination (e.g., preliminary identifica-
tion of taxonomic position or reproductive state) the bat should be held from
the back by the elbows, leaving the belly exposed. One should be aware that
the neck of bats, especially rhinolophoids, is extremely flexible, therefore to
avoid bites free hands must be kept away from the head. In some cases it
is profitable to grasp the animal by the nape right behind the occiput; this
could be helpful when examining dentition and/or gular pouch (when present).
Remember that certain bats, e.g. large rhinolophoids are quite aggressive when
handled, but very sensitive to injury resulting from constriction. Usually they
demonstrate considerable loyalty when held upside down by the hind feet,
their body concealed inside the palm of the hand. This posture, however, is
usually inconvenient for the person and requires wearing protective gloves.

Cases of severe entanglement of bats in nets require considerable self-
control from the catcher, in order to make the extrication procedure as fast as
possible; in some difficult cases the net has to be sacrificed to ensure that the
bat remains intact. One has to keep in mind, however, that stress caused by
disentanglement and the preceding time during which the bat was in the net
may be as fatal to the animal as physical injury.

One of the difficult parts in handling bats is removing them from and plac-
ing back into bags, especially if the bag contains several individuals. To get a
convenient grasp one should first locate the bat’s head through the sack cloth
and restrain it during the extraction procedure. The animal may then be taken

2 Unless there is particular necessity imposed by the design of the study, females with
non-volant young (or pregnant ones) should not be captured or handled, since this
may terminate lactation (gestation) and cause death to the young (fetuses).
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by the elbows. When putting the animal back it is convenient to turn the bag
inside out, take the bat’s forequarters through the bag and roll it back on over
the animal.

A useful way of temporarily immobilizing bats (especially medium-sized
aggressive individuals) for weighing and collecting ectoparasites it to put them
(separately) into cloth bags and to place them subsequently into a jar contain-
ing a piece of cotton soaked with chloroform. The bat has to be watched care-
fully and removed from the jar immediately after the first signs of inactivity.
The time spent in the vapors of chloroform is sufficient to inactivate (however,
not to kill!) most ectoparasites (flies, fleas, bugs, unattached mites), which
could be readily brushed off the bat’s fur and membranes and from the cloth
on the inside of the bag and subsequently collected. On the other hand, the
time required for the bat to recover is usually sufficient for weighing, taking
basic measurements and/or tissue samples and external examination, without
stressing or putting special efforts to restraining the animal. After processing
the bat may be left to recover in a cage, clean cloth bag or any suitable perch
for subsequent releasing or maintaining in captivity.

Determining the reproductive condition

Determining the reproductive condition is one of the most important parts
in examining bats, since considerable shifts in roosting and foraging ecology
or even habitat preference, migratory activity and ultimately geographical dis-
tribution may be imposed by sex and/or reproductive state. Much of this infor-
mation could (and should) be obtained by external examination and palpation
of live individuals or other in vivo methods (e.g., X-ray, taking vaginal smears,
etc.) However, certain precise data on ovulation, pregnancy, spermatogenesis,
postcopoulatory reactions, etc., require dissection and subsequent microscopic
studies®. For more detailed information on these procedures we should refer
the reader to special works (Racey, 1990; Borissenko, 2000)

Sexing and aging
Sexing bats occurring in Indochina is quite easy, since males possess a

prominent penis, and females have a characteristic transverse vulvar opening.
Primary sex characters are somewhat obscured in subadult pteropodid bats, but

3 Tt is imperative to remember that sacrifice of reproducing individuals (especially fe-
males) is most harmful to bat populations and thus should be done with extreme
caution and good substantiation of the reasons. However, the most vital information
relevant to our knowledge of population state, ecological and conservation require-
ments concerns reproduction and this data is limited (if at all available) for most
tropical (particularly, Indochinese) bat species.
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could still be distinguished with due experience. In fact, sexing may be done
with high precision even on skeletal material (e.g., in cave deposits): in males
the pubic symphysis is well-developed, firmly binding the halves of the pelvis,
whereas in females it is not ossified and decomposes leaving the contralateral
pubic bones detached (Borissenko, 2000).

Juvenile and subadult individuals (before and after weaning, respectively)
may be identified by the layers of relatively transparent cartilage at the epiphy-
sal ends of wing bones, which shrink with age and finally disappear as growth
of the bones terminates. In reproducing individuals other sex characters be-
come apparent, such as testes in sexually active males and mammary glands
and nipples in pregnant, lactating and postlactating females.

Females

Nulliparous females could be identified by the shape of their nipples, which
are small, concealed by fur and essentially resemble those of males; in parous
females they are enlarged, usually flattened or otherwise deformed and the
surrounding area is more or less hairless. Pregnant females at late stages of
pregnancy possess a conspicuously distended abdomen and somewhat swollen
mammary glands; sometimes it is possible to locate the transversely located
forearm of the foetus via palpation. In insectivorous bats these cases may be
confused with recently fed individuals which may consume up to '/, of the
body weight, so that the stomach remains inflated for several hours. In lactat-
ing females the mammary glands are much inflated, the nipples are large and
usually pigmented, surrounded by large hairless areas; milk could be obtained
from the mammary glands by gently squeezing the nipples (this may not work
with females who had just recently suckled their young). Postlactation in fe-
males is usually manifested by the gradual involution of nipples and mammary
glands and the beginning of post-lactational molt.

Males

In males sexual activity could be seen by the enlargement of testes as sper-
matogenesis progresses and subsequent distension of the epididymes where
the spermatozoa are deposited. In some cases secondary sex characters de-
velop and/or become prominent (such as gular sacks, frontal glands, etc.) and
characteristic demonstrative (e.g., lek) behavior is displayed.

Weighing and measuring bats

The standard treatment procedure involves, besides external examination,
taking measurements and weighing. Ideal for weighing bats are small spring
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balances (e.g., Pesola) or electronic balances with the precision of 0,1-0,5 g.
Live individuals may be restrained in a small bag, wrapped with a piece of
cloth or temporarily immobilized with chloroform (see above); apparently in
the first two cases tare has to be deduced from weighing results. Weight is a
good indicator of the overall condition of an individual, including maturity,
reproductive state, amount of fat deposits, etc. Despite the high intracpesific
variability, it could also be used for preliminary discrimination of related (even
“sibling”) species, under some circumstances.

External measurements (Fig. 5) are also an important source of informa-
tion and could be used to verify the accuracy of identification based on qualita-
tive characters; they could be taken with calipers (vernier, dial or electronic)
to the nearest 0.1 mm, or, less preferably, with a ruler. The most vital measure-
ment reflecting overall size of a bat is forearm length (usually abbreviated as
FA or R —radius, the latter not an absolutely accurate definition), which is mea-
sured on a folded wing from the elbow to the outermost extremity of the wrist.
Other measurements (their commonly used abbreviations given in parenthe-
ses) could be taken in vivo from temporarily immobilized bats or post-mor-
tem from recently sacrificed animals intended for collecting. These are: Head
and body length (H&B or L—longitudo)— from the tip of the nose to the anal
opening; Tail length (T or C—cauda)—from the anal opening to the tip of the
tail; Ear length (E or A—au-
ris)—from the inferior emar-
ginaiton to the tip of the pinna;
Tragus length (Tr)—from the
inferior emarginaiton to the tip
of the tragus; Hind foot (HF
or Pl—-planta)—from the tarsal
joint to the outermost part of
the claw of the longest finger. In
the case of Hipposideridae and
Rhinolophidae, Antitragus
length is measuring instead of
tragus and in the same man-
ner. Additionally, Wingspan
(WS, distance between the tips
of fully spread wings) and par-
ticularly in rhinolophoids the
width of horseshoe, or anterior

Fig. 5. Schematic representation of the standard
leaf (HS) could be measured. measurements of a bat. See text for explanations.
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Other measurements are made from skeletal elements (e.g., length of tibia,
or crus (Cr), first wing digit, metacarpals and phalanges of the remainder wing
digits). This could be done subsequently on fixed or dried collection speci-
mens. It is important to remember, that measurements of live animals are not
always accurate, whereas post-mortem measurements differ significantly from
the same parameters taken in collection specimens, due to the shrinking of
tissues during fixation or drying of study skins. Most published measurements
(including those provided in identification guides) are usually taken in collec-
tion specimens, unless the opposite is specifically stated.

For certain purposes (e.g., identification of complex taxonomic groups)
cranial measurements are also useful. These measurements are to be taken on
cleared skulls with calipers or ocular-micrometers. From the variety of cranial
measurements, few which are most easily and commonly taken may be consid-
ered as “standard” (see Fig. 6). These are:

Condylobasal length (CBL)—distance from the occipital condyles to the
anterior border of the premaxilla; Condylocanine length (CCL)—distance
from the occipital condyles to the anterior border of the of the upper canines;
Greatest length of skull (GL)—distance between the most anterior part of
the premaxilla to the posterior part of the skull (usually its occipital area);
Braincase height (BCH)—height of the braincase, posterior to the auditory
bullae from the basioccipital to the sagittal crest; Mastoid width (MW) —max-
imal width of the posterior part of the skull between the mastoid processes;

BCH

Fig. 6. Schematic representation of the basic cranial measurements of a bat (Kerivoula). See
text for explanations.
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Width of postorbital constriction (POC) — narrowest width across skull,
measured behind the orbits; Rostral width (RW)—distance between contra-
lateral anterorbital foramina; Mandible length (ML) —length of the lower jaw
branch from the outermost part of the symphysis to the articulary process;
Coronoid height or Lower jaw height (CH) —height of the coronoid process
of the lower jaw measured from its tip to the inferior plane of the main ramus
of the jaw; Upper tooth row length (C—M?)—distance from the anterior edge
of the upper canine to the posterior edge of the last molar; Upper molariform
tooth row length (P*-M?) —distance from the anterior edge of the large upper
premolar to the posterior edge of the last molar; Canine width (C—C)—dis-
tance between the outermost extremities of the cinguli of upper canines.

Preparing collection specimens

Collecting reference materials is an immanent part of any faunistical sur-
vey, especially when one deals with a taxonomically complex group, whose
members may need to be examined under laboratory conditions. Even if the
species is quite common, a limited number of reference specimens from each
locality provide valuable data on the geographic distribution, variability, diag-
nostic characters and other information which may be verified by subsequent
reexamination of collection specimens by the same or other researchers. It is
especially important to collect bats which are being sacrificed anyway (e.g.,
for medical necropsy) or which die accidentally in the course of catching, han-
dling or maintenance. In some cases this prevents deliberate killing of bats spe-
cifically for collecting. Certainly such collections must be preserved in well-
known and specialized depositories (e.g., leading museums and institutions),
where they will be properly maintained, cataloged and available for study to
all interested persons; this particularly concerns type specimens. To retain the
scientific value of collection material a number of fairly simple rules must be
followed by the collector.

Fluid preservation is the easiest (and optimal for most purposes) way of
preparing bats as collection specimens. Total carcasses of freshly sacrificed an-
imals are placed into 70—75% alcohol (ethanol) or 4% formaldehyde (10% for-
malin). Before fixation the ventral wall of the body of the specimen should be
dissected to allow better diffusion of fixative and the mouth should be spread
open with cotton or a short stick to make the dentition and palatal ridges read-
ily visible for future diagnostics.

In general formalin is a better fixative and alcohol is a better preserva-
tive, therefore specimens fixed in formalin must be transferred to alcohol af-
ter several days/months of fixation (Handley, 1990). Although being a worse
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fixative than formalin, alcohol has the advantage that specimens after alcohol
fixation are readily available for extraction and clearing of the skull or other
skeletal elements, taking tissue samples for DNA extraction and even subse-
quent preparation of study skins. However, provided that al the above items
have been taken care of, fixation in formalin may be preferable. If specimens
or parts thereof are intended for histological sectioning, selected pieces should
be fixed in special reagents, such as Bouin’s fluid, mixture of formalin, alcohol
and acetic acid, etc.

Skin and skull is an alternative commonly used form of preservation. For
certain purposes it is useful to prepare dried study skins; the main advantage
of this form of preparation is that it retains the initial coloration of pelage
and parts with exposed skin (ears, muzzle, membranes); dried specimens are
also somewhat more easily handled. However, preparing such specimens (e.g.,
Kuzyakin, 1980) is relatively time- and labor-consuming, demanding special
materials and skills from the collector. Also dried collections require specific
insecticide (or arsenic) treatment during preparation and regular attention and
fumigation during maintenance, especially in the tropics where they face great
risk of being attacked by various pests (dermestids, ants, roaches and moths)
and fungi. When preparing dried study skins it is imperative to retain the inte-
rior parts or a least the skull (or skull and skeleton) and label them appropri-
ately (see below) to ensure that they could be recognized as belonging to the
same specimen. Skeletal elements may be cleared with dermestids or special
chemical reagents. Usually this is done subsequently in museums where the
collections are deposited. The main task of the collector therefore is to provide
dried or alcohol-preserved carcasses suitable for clearing.

Labeling is the key item of any collecting procedure, and an appropriately
filled label contains data as valuable as the specimen itself. The label should
be made in good handwriting (or typed) on high-quality tracing paper, oil cloth
or similarly strong material with water and alcohol-resistant ink and attached
(tied) firmly to the specimen, to ensure that it is not lost during shipment. Each
collection specimen should be accompanied with data on its exact collecting
locality (country, state, province, district, nearest large settlement, position rel-
ative to nearest conspicuous landmark, altitude, preferably also coordinates),
habitat characteristics, collecting/capture date, conditions of capture and name
of the collector. It is also preferable (imperative for skulls and dried speci-
mens) to indicate preliminary identification, sex, reproductive state, weight
and basic measurements (see above), although most of this information could
be retrieved subsequently from fluid-preserved material. It is highly desirable
that each specimen possesses its unique collection number (it may include the
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collector’s initials or other coding), especially if it is represented by several
separately stored forms of preparation (skin, skull, skeleton, internal organs,
tissue samples, ectoparasites, etc.) In this case individual labels may be limited
to field collection numbers with relevant full data contained in a collecting
protocol, journal or diary, provided that this data always accompanies respec-
tive collection materials.

Substantial part of keys and diagnosis in this book is based on the original
material collected by the author and his colleagues during the field trips or
processed in different natural history collections. Acronyms of these insti-
tutions are as follows: GNHM — Geneva Natural History Museum, Geneva,
Switzerland; HNHM —Hungarian Natural History Museum, Budapest,
Hungary; IEBR —Institute of Ecology and Biological Resources, Hanoi,
Vietnam; NIBR —National Institute of Biological Resources, South Korea;
ROM —Royal Ontario Museum, Toronto, Canada; SDM — State Darwin
Museum, Moscow, Russia; ZISP—Zoological institute of the Russian
Academy of Sciences, St.-Petersburg, Russia; ZMB —Zoological Museum of
Berlin, Germany; ZMMU — Zoological Museum of Moscow State University,
Moscow, Russia.

SAFETY PRECAUTIONS

In preparing this chapter we did not intend to create an impression of bats
as a particularly dangerous study object, especially since this notion continu-
ously persists in popular literature, much of the information presented therein
being dramatically overestimated. We should, however, remind the reader that
field work in the tropics in general and that with wild animals in particular is
never absolutely safe, and this has to be kept in mind constantly.

Working with bats poses certain specific risks for the researcher, which
may or may not be similar to those facing someone working with other small
mammals. We have tentatively classified these threats into two major groups,
the former of them not posed by the bats themselves, however, indirectly con-
nected with the specificity of bats as a study object.

Hazards from working conditions

Catching bats and monitoring their activity usually implies working during
night hours. Therefore it is imperative that prior to the beginning of work the
study site (especially if it is a mountain area) is well familiarized with during
the daytime. Still the deficit of natural lighting often obscures the daytime
impression from the terrain and, provided that one’s attention is focused on
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other objectives, important reference points may be lost and obstacles may be
overlooked. One should be aware that, in addition to poor lighting conditions,
there is higher risk of unpleasant encounters with nocturnal animals, such as
venomous arthropods, mosquitoes from the genus Anopheles (the transmit-
ters of malaria), snakes and, to a much lesser extent, large mammals. Thus
planning such work requires obtaining adequate equipment (clothing, light
sources) and medication.

Large dark roosts, particularly caves, are especially dangerous to unpre-
pared people for various reasons (e.g., see below), and students planning to
work therein are encouraged to pass at least basic training courses in caving,
purchase the necessary equipment and acquire all available preliminary infor-
mation on the structure and microclimatic conditions in the cave(s) where they
propose to conduct studies.

Huge aggregations of bats can sufficiently alter the microclimate and chem-
ical content of the air in their roosts (particularly caves), mostly due to their
excretions and respiratory activity; the concentrations of atmospheric gases in
poorly ventilated roosts may be suitable for the bats themselves, but danger-
ously high or even fatal to humans (Constantine, 1990). It is quite probable
that populated roosts will have increased concentrations of the following gases
(ibid.) Carbon dioxide (CO,) accumulates due respiration of bats. It is heavier
than air and thus its concentrations are bound to be higher near the floor, i.e., it
may be higher around the researcher than where bats perch. Usually increased
concentrations of CO, are accompanied by decreased concentrations of free
oxygen (O,). Ammonia (NH,) is released from bat urine, decomposing guano
and dead bats. This gas is highly toxic to the human respiratory system, and
strong odor of ammonia is indicative of possible danger. In addition, other poi-
sonous gases of non-organic origin may be present in caves (see Constantine,
1990), requiring investigators to be alert.

One more hazard is coming from electricity. Carboplastic fishing rods, us-
ing for “flap-traps” and as poles for setting up mist-nets, are highly electrocon-
ductive. Thus they should be used carefully under the transmission facilities,
especially in moist weather. In the risk of thunderstorm these poles should be
folded up and lying down on the ground in some distance from people and
tents to prevent lightning affection.

Hazards from bats

The bats themselves pose a minor threat to humans, as compared to many
other mammals (both large and small). On the one hand, they cannot inflict se-
rious damage with defensive bites (although in the tropics even a small wound



Bat research in Vietnam 41

may become infected); on the other hand, bat parasites are generally highly
specialized and (with very few exceptions) would not attack humans, and, even
less probably, transmit diseases. However, when dealing with live or dead bats,
one should remember that several types of health hazards caused to persons
working with bats by direct or indirect impact of these animals have been de-
scribed in literature. The most important of them are bat-transmitted diseases,
which are briefly considered below. For more detailed information we should
like to refer the reader to special works on the subject (Kulik, Kucheruk, 1989;
Constantine, 1990; Kunz et al., 1996).

Histoplasmosis

This is by far the only bat-transmitted human disease reported from
Vietnam (Constantine, 1990). It is caused by a dimorphic fungus Histoplasma
capsulatum developing as a saprophyte on various organic matter, particularly
on bat feces and carcasses deposited in roosts and may be transmitted with
airborne spores (ibid.), affecting the respiratory system. At present there is no
indication for Indochina that it is a major risk for people working in bat caves
or attics with large guano deposits, however, it is wise to wear respirators when
visiting such places and be alert to possible signs of illness, such as respiratory
symptoms, chest pains and dry cough.

Rabies and rabies-like diseases

This extremely dangerous viral disease caused by various strains of
Lissavirus is widely distributed throughout the World, but is common among
bats mostly in the Americas (Kulik, Kucheruk, 1989; Constantine, 1990; Kunz
et al., 1996; Botvinkin, 2001). Severely affecting the nervous system, this vi-
rus is also deposited in the saliva and is most commonly transmitted through
bites, although cases of transfer through the digestive tract, respiratory system
and mucous membranes are also reported (Constantine, 1990). In Asia this
virus has been isolated from bats sporadically (e.g., Botvinkin, 2001) and for
Indochina there are no indications of it being transmitted from bats to humans.
Hitherto there appears to be no necessity for preventive immunization (espe-
cially considering that there is no special vaccine against bat rabies strains),
however it is wise to take all possible measures preventing the bats from biting
and their excretions from contaminating skin and mucous parts of the research-
er. Wearing latex gloves and respirators when dissecting bats and sterilization
of instruments, containers and working space may be recommended. It is also
reasonable to constantly monitor captive individuals (if maintaining them is
part of the study) and watch for any signs of illness or inadequate behavior.
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Other diseases

Aside from the diseases considered above, bats have been shown to carry
certain types arboviruses and morbilliviruses (the most proximal reports of the
latter reported are from Cambodia and Malaya), and there are several cases
of human and domestic animal infestation reported worldwide (e.g., Kulik,
Kucheruk, 1989; Botvinkin, 2001). These viruses are known to be transmitted
through infested tick (predominantly Argasidae) bites, with food contaminated
by bat feces and possibly also via airborne infection. General safety precau-
tions (see above) seem adequate to preclude infection in the course of handling
bats.
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TAXONOMIC LIST OF VIETNAMESE BATS

This list contains only records confirmed by collection material available
to the authors or those listed in latest publications and containing precise infor-
mation on capture localities and specimens examined. The taxonomic arrange-
ment is based on Pavlinov (2006) and Simmons (2005), with some corrections
followed after latest molecular studies (see commnets under particular taxo-
nomic groups); the arrangement of tribes in Vespertilionidae follows Kruskop
(2012).

ORDER CHIROPTERA DoOBSON, 1872

SUBORDER YINOCHIROPTERA KooPMAN, 1985
(=PTEROPODIFOMES HUTCHEON, KIRSCH, 2006)

SUPERFAMILY PTEROPODOIDEA
FaMmiLy PTEROPODIDAE GRAY, 1821

SUBFAMILY PTEROPODINAE S. STR.

Genus Pteropus Erxleben, 1777

“vampyrus” group
Pteropus lylei K. Andersen, 1908
Pteropus vampyrus (Linnaeus, 1758)
“subniger” group
Pteropus hypomelanus Temminck, 1853

SUBFAMILY ROUSETTINAE KooPMAN, JoNES, 1970

Genus Rousettus Gray, 1821
Rousettus amplexicaudatus (E. Geoffroy, 1810)
Rousettus leschenaulti (Desmarest, 1820)

Genus Eonycteris Dobson, 1873
Eonycteris spelaea (Dobson, 1871)

SuBrAMILY CYNOPTERINAE GRAY, 1866

Genus Cynopterus F. Cuvier, 1824
Cynopterus sphinx (Vahl, 1797)
Cynopterus brachyotis (Mueller, 1838)
Cynopterus horsfieldi Gray, 1843
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Genus Sphaerias Miller, 1906
Sphaerias blanfordi (Thomas, 1891)

Genus Megaerops Peters, 1865
Megaerops niphanae Yenburta, Felten, 1983

SUBFAMILY MACROGLOSSINAE GRAY, 1866

Genus Macroglossus F. Cuvier, 1824
Macroglossus sobrinus K. Andersen, 1911
Macroglossus minimus (E. Geoffroy, 1810)

SUPERFAMILY RHINOLOPHOIDEA
FaMILY MEGADERMATIDAE ALLEN, 1864

Genus Megaderma E. Geoffroy, 1810

Subgenus Megaderma
Megaderma spasma (Linnaeus, 1758)

Subgenus Lyroderma Peters, 1872
Megaderma lyra E. Geoftroy, 1810

FamiLy HipPOSIDERIDAE LYDEKKER, 1891

TRIBE HIPPOSIDERINI S. STR.

Genus Aselliscus Tate 1941
Aselliscus stoliczkanus (Dobson, 1871)

Genus Hipposideros Gray, 1831
Subgenus Hipposideros s. str.

“larvatus” group
Hipposideros larvatus (Horsfield, 1823)
Hipposideros grandis Allen, 1936
Hipposideros armiger (Hodgson, 1835)
Hipposideros alongensis Bourett, 1942
Hipposideros griffini Thong, Puechmaille, Denzinger, Dietz, Csorba,
Bates, Teeling and Schnitzler, 2012

“pratti” group
Hipposideros pratti (Thomas, 1891)
Hipposideros lylei Thomas, 1913
Hipposideros scutinares Robinson, Jenkins, Francis and Fulford, 2003
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“diadema” group
Hipposideros diadema (E. Geoffroy, 1813)

Subgenus Chrysonycteris Gray, 1866
“bicolor” group
Hipposideros pomona K. Andersen, 1918
Hipposideros cineraceus Blyth, 1853
?Hipposideros ater Templeton, 1848
Hipposideros khaokhouayensis Guillen-Servent, Francis, 2006
“galeritus” group
Hipposideros galeritus Cantor, 1846

TriBE CoELOPSINI TATE, 1941

Genus Coelops Blyth, 1848
Coelops frithii Blyth, 1848

FamiLy RHINOLOPHIDAE GRAY, 1825
Genus Rhinolophus Lacepede, 1799

“megaphyllus” group

Rhinolophus affinis Horsfield, 1823

Rhinolophus chaseni Sanborn, 1939

Rhinolophus malayanus Bonhote, 1903

Rhinolophus stheno Andersen, 1905

Rhinolophus microglobosus Csorba, Jenkins, 1998
“rouxii” group

Rhinolophus sinicus Andersen, 1905

Rhinolophus thomasi Andersen, 1905

“pusillus” group
Rhinolophus subbadius Blyth, 1844
Rhinolophus pusillus Temminck, 1834
Rhinolophus lepidus Blyth, 1844
Rhinolophus acuminatus Peters, 1871

“pearsoni” group
Rhinolophus pearsoni Horsfield, 1851
?Rhinolophus yunnanensis Dobson, 1872
“arcuatus” group
Rhinolophus shameli Tate, 1943
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“philippinensis” group
Rhinolophus macrotis Blyth, 1944
?Rhinolophus siamensis Gyldenstolpe, 1917
Rhinolophus luctus Temminck, 1835
Rhinolophus paradoxolophus (Bourret, 1951)
Rhinolophus marshalli Thonglongya, 1973

SUBORDER YANGOCHIROPTERA KoopPmAN, 1985
(=VESPERTILIONIFOMES HUTCHEON, KIrRscH, 2006)

SUPERFAMILY EMBALLONUROIDEA

FamiLy EMBALLONURIDAE GERVAIS, 1856

SUBFAMILY THAPHOZOINAE JERDON, 1877
Genus Taphozous E. Geoffroy, 1818

Taphozous melanopogon Temminck, 1841
Taphozous theobaldi Dobson, 1872
Taphozous longimanus Hardwicke, 1825

Genus Saccolaimus Temminck, 1838
Saccolaimus saccolaimus (Temminck, 1838)

SUPERFAMILY VESPERTILIONOIDEA

FAMILY VESPERTILIONIDAE GRAY, 1821

SuBFAMILY KERIVOULINAE MILLER, 1907

Genus Kerivoula Gray, 1842
Kerivoula hardwickii (Horsfield, 1824)
Kerivoula papillosa Temminck, 1840
Kerivoula picta (Pallas, 1767)
Kerivoula kachinensis Bates, Struebig, Rossiter, Kingston, Sai Sein
Lin Oo, Khin Mya Mya, 2004
Kerivoula titania Bates, Struebig, Hayes, Furey, Khin Mya Mya, Vu
Dinh Thong, Pham Duc Tien, Nguyen Truong Son, Harrison, Francis,
Csorba, 2007
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Genus Phoniscus Miller, 1905
Phoniscus jagorii Peters, 1866

SUBFAMILY MURININAE MILLER, 1907

Genus Murina Gray, 1842
Murina cyclotis Dobson, 1872
Murina fionae Francis, Eger, 2012
Murina huttoni (Peters, 1872)
Murina harrisoni Csorba, Bates, 2005
Murina feae (Thoimas, 1891)
Murina beelsebub Son, Furey, Csorba, 2011
Murina leucogaster Milne-Edwards, 1872
Murina eleryi Furey, Thong, Bates, Csorba, 2009
Murina walstoni Furey, Csorba, Son 2011
Murina harpioloides Kruskop, Eger, 2008
Murina chryzochetes Eger, Lim, 2011
Murina annamitica Francis, Eger, 2012

Genus Harpiola
Harpiola isodon Kuo, Fang, Csorba, Lee, 2006
Genus Harpiocephalus Gray, 1842

Harpiocephalus harpia (Temminck, 1840)
(including H. mordax)

SUBFAMILY MYOTINAE TATE, 1942

Genus Myotis Kaup, 1829

Subgenus Myotis s.str
Myotis chinensis (Tomes, 1857)

Subgenus Leuconoe Boie, 1830

“montivagus” group
Myotis montivagus (Dobson, 1874)
Myotis annectans (Dobson, 1871)

“muricola” group
Myotis muricola (Gray, 1846)
Myotis ater (Peters, 1866)

“mystacinus” group
Myotis cf. nipalensis (Dobson, 1871)
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“rosseti” group

Myotis rosseti (Oey, 1951)
“siligorensis”™ group

Myotis annamiticus Kruskop, Tsytsulina, 2001

Moyotis laniger (Peters, 1871)

Moyotis siligorensis (Horsfield, 1855)

Myotis phanluongi Borisenko, Kruskop, Ivanova, 2008
“adversus” group

Myotis horsfieldii (Temminck, 1840)

Myotis hasseltii (Temminck, 1840)
“ricketti” group

Moyotis ricketti (Thomas, 1894)

Genus Eudiscopus Consbee, 1953
Eudiscopus denticulus (Osgood, 1932)

SUBFAMILY VESPERTILIONINAE

TriBE PLECOTINI GRAY, 1866

Genus Barbastella Gray, 1821
Barbastella cf. darjelingensis Hodgson, 1855

TRIBE VESPERTILIONINI S. LATO.

SUBTRIBE PIPISTRELLINA TATE, 1942

Genus Pipistrellus Kaup, 1829
Pipistrellus ceylonicus (Kelaart, 1852)
Pipistrellus coromandra (Gray, 1838)
Pipistrellus javanicus (Gray, 1838)
Pipistrellus abramus Temminck, 1840
Pipistrellus tenuis (Temminck, 1840)
Pipistrellus paterculus Thomas, 1915

Genus Glischropus Dodson, 1875
Glischropus bucephalus Csorba, 2011

Genus Nyctalus Bowdich, 1825
Nyctalus cf. noctula (Schreber, 1774)



Taxonomy of Vietnamese Chiroptera

49

UNNAMED SUBTRIBE
(=HYPSUGINE GROUP SENSU ROEHRS, LAck, VAN DEN BusscHE, 2010)

Genus Hypsugo Kolenati, 1856

Hypsugo pulveratus (Peters, 1871)

Hypsugo cadornae (Thomas, 1916)

Hypsugo sp.

Hypsugo cf. joffrei (Thomas, 1915)
Genus Tylonycteris Peters, 1872

Tylonycteris pachypus (Temminck, 1840)

Tylonycteris robustula Thomas, 1915

TriBE NycTIicEINT GERVAIS, 1855

Genus Eptesicus Rafinesque, 1820
Eptesicus serotinus Schreber, 1774

Genus Ia Thomas, 1902
Ia io Thomas, 1902

Genus Arielulus Hill, Harrison, 1987
Arielulus circumdatus (Temminck, 1840)

Genus Thainycteris Kock, Storch, 1996
Thainycteris aureocollaris Kock, Storch, 1996

Genus Hesperoptenus Peters, 1868

Subgenus Milithronycteris Hill, 1976
Hesperoptenus tickelli (Blyth, 1851)
Hesperoptenus blanfordi (Dobson, 1877)

Genus Scotomanes Dobson, 1875
Scotomanes ornatus (Blyth, 1851)

TriBE ScotopHILINI HiLL, HARRISON, 1987

Genus Scotophilus Leach, 1821
Scotophilus heathii Horsfield, 1831
Scotophilus kuhlii Leach, 1821

FamILY MINIOPTERINAE DoBsoN, 1875

Genus Miniopterus Bonaparte, 1837
Miniopterus fuliginosus (Hodgson, 1835)
Miniopterus pusillus Dobson, 1876
Miniopterus magnater Sanborn, 1931
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FamiLYy MoLOSSIDAE GERVAIS, 1856

SuUBFAMILY TADARIDINAE LEGENDRE, 1984
Genus Tadarida Rafinesque, 1814
Tadarida sp. (T. ?insignis Blyth, 1862)

Genus Chaerephon Dobson, 1874
Chaerephon plicata (Buchanan, 1800)
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SYSTEMATIC ACCOUNTS:
ORDER CHIROPTERA

GENERAL CHARACTERISTICS. One of the most diverse and widespread order
and the only group of mammals capable of true flight.

Diacnosis. External appearance most variable, but with a number of distinct
characteristic features not found among other mammals (Fig. 7). Front limbs
developed into wings formed by elongated arm and elements of 2nd—5th digits.
The wing elements and the lower limb are enclosed into the flight membrane
(essentially a fold developed from the skin of the limbs, with one common
layer of corium) divided into the so-called chiropatagium (hand-wing), plagi-
opatagium (arm-wing), propatagium (anterior edge of wing) and uropatagium
(interfemoral, or tail membrane). The latter is usually supported by accessory
partially cartilaginous calcar, attached to the hind limb.

The shoulder-girdle and thoracic region are hypertrophied, with powerful
musculature facilitating active flapping flight; in larger species the sternum

ear propatagium

forearm

digit IV
digit V
plagiopatagium chiropatagium
S

il . foot
uropatagium  calcar

(tail membrane)

Fig. 7. Schematic representation of the external appearance of a «typical» bat (exemplified by
Hipposideros).
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possesses a prominent ventral keel (although not as prominent as in birds) to
attach the most powerful pectoral muscle responsible for downstroke. The first
digit is only partially (basally) enclosed within the membrane, opposed to the
remainder fingers and always with a well-developed claw, facilitating effective
movement over vertical surfaces. The second digit is clawless in most families
and, with few exceptions, has a well-developed claw in Pteropodidae.

Hind limbs rather small, but also very peculiar with the knee joints turned
sidewards and dorsally and toes facing outwards, with very sharp claws. Such
arrangement of hind limbs also facilitates effective movement over vertical
surfaces. There is a special tendinous mechanism constricting the toes when
the limb is stretched, enabling to grasp the substrate when the bat is at rest.

Muzzle of various shape and appearance (Fig. 8), often with complex out-
growths, sometimes leaf-like. Ears also of various shape and size (Fig. 8), from
simple to complex, with supplementary structures (tragus, antitragus). Eyes
from large (in Pteropodidae) to medium or small (in various insect bats), cor-
responding to the role of vision in flight.

A\
\
Nhaage,

Fig. 8. Variation in the shape of muzzle and ears in Indochinese Chiroptera: a) Pteropodidae
(Cynopterus); b) Pteropodidae (Macroglossus); c) Emballonuridae (Taphozous); d) Megader-
matidae (Megaderma); e) Rhinolophidae (Rhinolophus); f) Hipposideridae (Hipposideros); g)
Vespertilionidae (Scotophilus); h) Miniopteridae (Miniopterus); i) Molossidae (Chaerephon).



Order Chiroptera 53

There is usually one pair of thoracic (axillary) nipples, in several families
an additional pair of false pubic nipples (used only for attachment of young)
is also present. Many bats possess specific scent glands located in the buccal
area, on the throat, forehead or wing membrane. The fur is usually dense and
soft, vibrissae poorly developed. Pelage of various color. Tail usually well-
developed though can be short or absent in some cases (some Pteropodidae,
Megadermatidae and Hipposideridae, Fig. 9a, c). If long, tail is usually totally
included into uropatagium, but in Emballonuridae and Molossidae its distal
half is free from membrane (Fig. 9b, f)

Skull (see Figures in the Appendix I) with enlarged braincase, sutures be-
tween bones soon become obliterated, except for premaxillae, which in some
families remain separate from maxillary bones. Teeth of various shape, dental
formula* 1'%/ ., C'/, P'7/, ., M/ . x2 = 20-38. The digestive tract is short,
the stomach is simple. Cheek teeth of microchiropterans usually possess the
so-called tribosphenic dental cusp pattern, typical of primitive mammalian or-
ders. This pattern is rather complex, basically quite uniform and moderately

.

W2

Fig. 9. Structure of the interfemoral membrane (uropatagium) in Vietnamese bats (dorsal
view). a) Pteropodidae (Eonycteris); b) Emballonuridae (Taphozous); c) Megader-matidae
(Megaderma); d) Rhinolophidae (Rhinolophus); e) Vespertilionidae (Scotomanes); f) Molos-
sidae (Chaerephon).

4 The dental formula indicates the number of teeth (I—incisors, C—canines, P—pre-
molars, M —molars) in one half of the "7/ jaw; number after the equation mark
shows the total number of teeth.
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variable within this suborder, making dental structure an especially valuable
character complex for diagnostics of taxa at various levels.

Upper molars (Fig. 10) possess three main cusps, connected via sharp
ridges: the internal protocone and two external cusps: anterior paracone and
posterior metacone. These are connected via sharp ridges (crists): anterior
preprotocrista and posterior postprotocrista, forming a variously pronounced
(sometimes obscured) V-shaped structure. The preprotocrista in some (e.g.,
Myotis) species may possess a small notch-like structure —the paraconule.

Posterior and internal to the trigon lies the fourth cusp—hypocone.
Usually it is not as prominent, in some taxa it is visible as a short ridge com-
ing from the protocone. In certain families (e.g., Rhinolophidae) the part of
the cingulum adjacent to the hypocone is expanded and forms a prominent
hypocone basin, or talon. External to the trigon are three additional cusps
forming the stylar shelf: parastyle, mesostyle and metastyle, connected
to the paracone and metacone by four ridges: pre- and postparacrista, and
pre- and potsmetacrista. These four ridges are usually especially well-pro-
nounced and together they form the characteristic W-shaped ectoloph. The
last (fourth) upper premolar (P*) takes part in occlusion and retains the sharp
cusp and transverse ridge, thus be-
ing in shape somewhat intermedi-

paracone '

parastyle ate between the canine and molars,

OtoTOnts together Wlth the latter it forms

an occlusive row of molariform

metacone mesostyle  teeth. The posterior portion of

hypocone the last molar is usually variously

hYE:;‘:]"e reduced, eventually only the pre-

, metastyle  paracrista and premetacrista and,
paraconid protoconid .

respectively, parastyle, paracone

wrigonia  and reduced protocone remaining.

metaconid The lower molar has an inverse

tribosphenic pattern: the protoco-

entoconid talonid nid is positioned externally to the

paraconid and metaconid, form-

hypoconulid ] ing a trigonid. The hypoconid

hypoconid

Fig. 10. Structure of a typical tribosphenic
teeth (left upper and right lower second molars
(M2 and M2) of Rhinolophus). Note the W-
shaped ectoloph of upper molar.

is well-developed, positioned ex-
ternally; opposing it is an internal
equally-developed cusp—entoco-
nid; often an additional small cusp
is present just posterior to the lat-
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ter—hypoconulid. The ridge connecting the two posterior cusps of the lower
molar is called posteristid.

In some primitive Vespertilionidae two additional small upper (P? and P?)
and lower (P, and P,) premolars are retained. They fill the gap between the
canine and molariform premolar and, unlike the other teeth, do not usually
(except Murininae) occlude when the jaws are closed. In this case the gap
housing small premolars is called pseudodiastem. In most bats, however, only
one small premolar is retained in either jaw (most commonly P*P,), and this
is often minute and displaced from the toothrow either inwards (intruded) or
outwards (extruded), thus the pseudodiastem disappears.

In all pteropodids this dental structure is completely deteriorated, the mo-
lars becoming simple in shape, usually with a ridge along the external margin
of the tooth. In some Vespertilionidae (e.g., Scotophilus and Harpiocephalus)
the tribosphenic cusp pattern in obscured, due to various reduction of the stylar
shelf and/or some of its supporting cusps.

DistriBuTION. Distributed worldwide, except for the Arctic and Antarctic
and some most remote oceanic islands, inhabiting a wide variety of landscapes
and climatic zones, however ca. 90% of the taxonomic diversity is confined to
the tropics.

NaTturaL HISTORY. Despite that active flight is the predominant mode of
locomotion, many bats are well capable at running on horizontal surfaces or
“walking” on the ceiling with hind limbs; some can swim and take off from
water surface. The normal resting posture is upside down, toes clinging on
to the ceiling or walls of the roost, branches, bark, underside of large leaves;
some bats may crawl into crevices, including horizontal ones.

A wide variety of natural history patterns is displayed by bats. In Southeast
Asia all frugivorous niches are occupied by Pteropodidae, while all other bats
are animalivorous and, with the exception of one family, almost exclusively
insectivorous. The latter usually forage in open air, however, some are known
to use perches and take pray from various substrates —a foraging pattern called
gleaning. They all exhibit a nocturnal way of life, spending the day hours in
various roosts (tree hollows or canopies, caves, rock crevices, human build-
ings, etc.).

Some bats are solitary, however, most are more or less gregarious, forming
monospecific or mixed colonies of up to many thousand individuals.

A variety of seasonal cycles is displayed: birth usually takes place once
(most insectivorous species) or twice (most fruit- and nectar-feeding bats) a
year, eventually year-round (in some Vespertilionidae). Many species use spe-
cific physiological mechanisms for adjusting the periods of mating, birth and
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lactation to seasons with optimal feeding conditions (sperm conservation in
the female reproductive tract, delayed implantation, retarded development and
post-partum oestrus). Gestation lasts 1,5 to 9 months; the young are born hair-
less and blind, however relatively large (ca. 15-30% of female weight).

Usually a single young is born, however, twins are common in certain
Vespertilionidae. They are normally left in the roost, while the female forages.
Volancy is attained at ca. 0.5-1.5 months and weaning takes place ca. 1-3
months after birth. The relatively low reproductive rate of bats, as compared to
other mammals and birds, makes their populations susceptible to direct elimi-
nation. This is an important conservation issue, since many tropical species are
being extensively harvested for food.

Certain species were shown to be migratory in areas with changing climate,
however no such data is available for Vietnam. Despite the apparent shifts in
faunal composition of bats in the same locality during our subsequent surveys
at different seasons, the patterns and affecting factors of migratory activity in
Vietnamese bats are not known.

The maximum reported lifespan for bats is 34 years, such data for
Indochinese species is not available.

TAXONOMICAL REMARKS. Taxonomical structure is very complex and contra-
dictory. Two major suborders were formerly recognized: Megachiroptera (only
one family Pteropodidae) and Microchiroptera (the remainder families). Later
studies (Eick et al., 2005; Hutcheon, Kirsh, 2006; Teeling et al., 2002, 2005;
Teeling, 2009) demonstrate that the latter taxon is paraphyletic and arrange-
ment of suborders should be different: Yinochiroptera (=Pteropodiformes)
contains Pteropodidae plus Rhinolophoidea, and Yangochiroptera
(=Vespertilioniformes) includes the rest of families. Includes 20 families, over
180 genera and over 1200 species.

Key to the families of Chiroptera, found in Indochina’

External characters

1 Eyes large (over 4 mm in diameter); muzzle elongated or somewhat dog-
like; ear pinna simple, without tragus and antitragus (small notches may be
present in their places; Fig. 8a—b). Second digit of wing with well devel-
oped phalanges; usually (with one exception for Vietnam) bearing a claw.

> This key includes two families (Craseonycteridae and Nycteridae) extralimital to
Vietnam, which are, however, found in Myanmar and Thailand. See also comments
at the end of this section.
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Tail, if present, shorter than 1/Z of tibia; interfemoral membrane reduced or
virtually absent (Fig. 9a) ......cccoooeiiiiiniiiiniieee, Pteropodidae (p. 61)

— Eyes medium to small (less than 3 mm); muzzle of various shape, but not
doglike; ear pinna with distinctive tragus or/and antitragus. Second digit of
wing usually with reduced phalanges and no claw. Tail, if present, longer,
than '/, of tibia; interfemoral membrane moderate to wide........................ 2

2 Muzzle simple, without conspicuous coriaceous structures (nostrils some-
times prominent; Fig. 8cghi) .........ccoovvviiiiiiiiiiiiec e 6

— Muzzle with distinctive coriaceous, usually leaflike structures (Fig. 9def)3

3 Noseleaf complex, consisting of a horseshoe (or anterior leaf), surround-
ing the nostrils, posterior leaf and variable set of supplementary structures.
Tragus absent, antitragal lobe conspicuous (Fig. 8ef)........ccccovvevininnenen. 5

— Noseleaf structure different. Tragus always present and conspicuous, anti-
tragal lobe not developed (Fig. 8d) ....cooeviiieiieiiiiiiceieeeeen 4

4 Tragus bifid. Ear pinnae large (nearly equal to forearm length), fused at
bases. Coriaceous structures on muzzle in form of an erect leaf behind nos-
trils and a heart-shaped leaf surrounding nostrils. Tail absent .....................
............................................................................. Megadermatidae (p. 81)

— Tragus not bifid (simple). Ear pinnae large (nearly equal to forearm length),
but distinctly separated at bases. Coriaceous structures on muzzle complex,
but not leaf-like, surrounding a slit-like groove passing along the muzzle.
Tail long, with a cartilaginous T-shaped tip .......c..ccevveerennenne. Nycteridae*

5 Intermediate nasal leaf erect and relatively narrow, consisting of sella and
connecting process; posterior leaf (lancet) more or less triangular in frontal

view, often pointed (Fig 17) .....ccccoeviviiininninncnncns Rhinolophidae (p. 110)
— Intermediate noseleaf low and wide, in shape of a transverse dermal ridge;
posterior leaf low and flattened (Fig. 11)............... Hipposideridae (p. 85)

6 Muzzle with thickened narial pad, nostrils directed frontward. Tail and cal-
car virtually absent. Size extremely small (forearm length, 22-26 mm).....
...................................................................................... Craseonycteridae*

— Muzzle without narial pad, nostrils directed more or less outward. Tail and
calcars well developed. Size variable, sometimes very small, but usually
larger than in the Previous CaSE .......cvevvirieiieieieeeeie et ieees 7

7 Ears thick and fleshy, conjoined above the muzzle or, at least, connected by
a ridge of skin. Tail projects beyond the posterior margin of the interfemo-
ral mambrane for over half of its length (Fig. 91) ....... Molossidae (p. 240)
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Ears not noticeably thick and fleshy, not conjoined (at least in Vietnamese
species). Tail completely (for more than */,) enclosed within interfemoral
membrane or protrudes from its upper surface ...........cecceeeevereeninienenen. 8
Tail shorter than '/, of body length, protrudes dorsally from the interfemo-
ral membrane near its mid-point (Fig. 9b) and continues along its upper
surface, tail vertebrae flex dorsally .................... Emballonuridae (p. 137)

Tail always longer than '/, of body length, extends to the posterior margin
of interfemoral membrane (sometimes projects several mm, beyond it; Fig.
10e), tail vertebrae flex ventrally..........cccceevvivieriieiiniieieeeeieeeee e 9

Third wing digit with two phalanges of which distal one is very long (only
slightly shorter than corresponding metacarpal), folded ventrally when ani-
MAl FESHING ..vevieiieeieiieieeieeee e Miniopteridae (p. 235)
Third wing digit with three phalanges comparable in length to each other
and distinctly shorter than corresponding metacarpal ...........ccccoevvvrevennnnen.
............................................................................. Vespertilionidae (p. 143)

Cranial characters

1

Cheek teeth simple, molars without a W-shaped ridge pattern. Postorbital
processes well developed, long and relatively thick. Tympanic bullae not
ossified, only a narrow tympanic ring is present....... Pteropodidae (p. 61)

Cheek teeth with transverse ridges, making W-like structure (sometimes
obscure). Postorbital processes usually lacking, if present, thick and short,
or very thin, easily damaged in collection specimens. Tympanic bullae al-
most completely 0SSIfied ........covieriiriereiiee e 2

Premaxillae with developed palatal and reduced nasal branches, connected
with maxillae only below nasal opening or absent (may be broken off in
collection specimens). Upper incisors detached from upper canines, never
sharply pointed, minute Or abSENt ..........cceevuerieriirierieere e 3

Premaxillae with well-developed nasal branches and variously reduced
palatal branches, connected with maxillae also or only lateral to the nasal
opening. Upper incisors well developed (at least one pair), more or less
sharply pointed, usually adjacent to ipsilateral upper canines................... 5

Premaxillae entirely cartilaginous, usually absent in collection specimens;
no upper incisors (Fig. 44). Upper canine with one main and two supple-
mentary (anterior and internal) cusps. Small upper premolar present and
displaced inwards from toothrow, sagittal crest well-developed .................
............................................................................. Megadermatidae (p. 81)
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Premaxillae ossified, with upper incisors (sometimes minute), however,
may be broken off in collection specimens. Upper canine with no supple-
mentary, otherwise sagittal crest poorly developed. Small upper premolar,
if present, lies within or displaced outwards from toothrow...................... 4

Two poorly developed upper incisors. More or less developed rostral infla-
tions are present behind nasal Opening............ccoeveevevvievienieieneeieceenennn 5

Four well-developed upper incisors conjoined into one row. Rostral part of
skull with prominent concavity behind nasal opening, surrounded by ridge-
like outgrowths of the frontal bone ..........ccccecevciviiinininennn Nycteridae*

Rostral inflations relatively low. Lateral branches of premaxillae usually in
contact with maxillae. Only two premolars (five cheek teeth) in each side
of lower jaw. Posterior margin of palate lies at the level of posterior upper
molars (Fig. 45) oo Hipposideridae (p. 85)

Rostral inflations commonly well developed and bulbous. Lateral branch-
es of premaxillae usually not in contact with maxillae (this feature could
be seen only on a well-cleared skull). Second small lower premolar (p,)
commonly present, however, as a rule, not functional and extruded from
toothrow (six cheek teeth in each side of lower jaw). Posterior margin of
palate reaches only the level of second upper molars (Fig. 48)......c.cc........
............................................................................... Rhinolophidae (p. 110)

Postorbital processes well-developed, long and thin. Premaxillae sutured to

maxillae (Fig. 33) .cooiieiiiieeeee, Emballonuridae (p. 137)
Postorbital processes absent. Premaxillae in adults (with one exception)
completely fused with maxillae...........cccevvevvieieviiiiiriiiieee e 7

Contralateral premaxillae fused both under and over nasal opening and su-
tured to Maxillae.........cceeeeviieienieiereeieceee e Craseonycteridae*

Contralateral premaxillae not fused or not in contact at all, in adults com-
pletely fused with maxillae ..........cccoecvevieiinieiieeeeee e 8

Premaxillae in contact or divided by narrow interspace (Fig. 70). Posterior
margin of palate lies at the level of posterior borders of last upper molars,
or slightly behind............ccooooiiiiiiiii Molossidae (p. 240)

Premaxillae not in contact, palate widely emarginated anteriorly (Fig. 50,
69). Posterior margin of palate extends distinctly behind the level of last
UPPET TNOLATS ...ttt ettt et sbe e s e seean 9
Skull with low rostrum and conspicuously inflated braincase, usually with
small but seen anterior (frontal) half of sagittal crest. (One upper small pre-
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molar.) Upper molars with characteristically large hypocone basins (Fig.
R 1 T PRSP URRRPSRITRN Miniopteridae (p. 235)
— Skull commonly has another shape, with less concaved upper profile, other-
wise (in some Kerivoula and Myotis), there are two upper small premolars.
Sagittal crest, if present, better developed in its posterior (temporal) half.
Upper molars with reduced hypocon basins ......... Vespertilionidae (p. 143)

Comments

The family Nycteridae, represented by the species Nycteris tragata is
widely distributed throughout peninsular Malaysia, penetrating into Indochina
(Myanmar and Thailand). Thus we cannot completely exclude the possibility
of finding it elsewhere in previously unsurveyed primary forests.

The single known species of Craseonycteridae, Craseonycteris thonglon-
gai, was until recently regarded as an endemic of western Thailand (Hill,
Smith, 1981). However, this species was subsequently found in Myanmar
(Bates et al., 2001), beyond its previously known range. Thus, it may prove
that hog-nosed bats have a wider distribution in limestone areas of Indochina,
than previously thought, possibly including Vietnam.
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SUBORDER YINOCHIROPTERA KOooPMAN, 1985

GENERAL CHARACTERISTICS. This group contains two major clades, morpho-
logically very different from each other. First one includes fruit eating or nectar
eating bats without ability to “true” echolocation, which formerly were treated
as a suborder Megachiroptera. Another includes animalivorous echolocating
bats combined into superfamily Rhinolophoidea s. lato, with specifically re-
duced premaxillae and upper incisors, with variably inflated swellings around
the nasal opening and usually possessing noseleafs.

TaxoNoMIicAL REMARKS. For decades two mentioned clades were thought
to be members of different suborders (Dobson, 1876; Koopman, 1993, 1994;
MacKenna, Bell, 1997) and even for Megachiroptera it was supposed the order
level (Pettigrew, 1986). However it was shown by the latest genetic studies
(Eick et al., 2005; Hutcheon, Kirsh, 2006; Teeling et al., 2002, 2005; Teeling,
2009) that Microchiroptera are paraphyletic against Pteropodidae and that
Rhinolophoidea more closely related to the latter than to other insect bats.
Thus, Koopman’s Yinochiroptera were raised to suborder level and the Old
World fruit bats are now treated as a monotypic superfamily in this suborder.
Also names Yinpterochiroptera and Pteropodiformes are using for this taxon
(Hutcheon, Kirsh, 2006; Teeling et al., 2005).

As accepted here, suborder contains two supefamilies.

1. Pteropodoidea (nasal branch of premaxilla well developed, last cervical
vertebra not fused with first thoracic, no accessory structures present on muz-
zle, no false pubic nipples, ear pinna simple, ayes large, well-developed; cheek
teeth with reduced ectoloph), represented by the single family Pteropodidae.

2. Rhinolophoidea (nasal branch of premaxilla reduced or absent, palatal
branch well-developed or absent, last cervical vertebra at least partly fused
with the first thoracic, more or less complex leaf-like structures commonly
present on muzzle, false pubic nipples usually present in females, cheek teeth
with W-shaped ectoloph, typical to insect-eating bats), represented in Vietnam
by three families of five: Megadermatidae, Hipposideridae and Rhinolophidae.

FAmILY PTEROPODIDAE GRAY, 1821

CommoN NAMES. Ho doi qua; Old World fruit bats; Kpeutanosere.

GENERAL CHARACTERISTICS. Representatives of this family exhibit a large
number of shared-primitive anatomical traits, characteristic of non-volant
mammals, with the exception of direct adaptations for flight and perching on
or beneath vertical substrate using hind legs. Unlike the remainder Chiroptera,
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these bats rely exclusively (or in one case — predominantly) on vision and scent
while foraging and, as a rule, do not use echolocation. A number of peculiari-
ties (such as dentition and digestive system) show strong adaptations towards
frugivory and/or nectarivory.

Diacgnosis. The eyes are relatively large. Neck usually long and conspicu-
ous. External ear simple, its margin forming a complete more or less even ring
around the external auditory meatus. The face is of various shape (from short
to long or dog-like), with no supplementary structures behind or around the
nostrils. Tail short, eventually absent externally, only rudimentary vertebrae
remaining in the skeleton. When present, it usually extends beyond the edge
of the interfemoral membrane. Interfemoral membrane poorly developed, usu-
ally as a rather narrow line along the medial sides of hind limbs, sometimes
obscure. Calcar is short, its base attached to the distal part of tibia (not to ankle
as in most other bats). Terminal phalanx of second digit possessing a well-
developed claw (with one exception for Vietnam).

Skull with well-developed postorbital processes (in Pteropus they form a
complete ring with the zygoma; see Fig. 39), small tympanic bones forming
merely a tympanic ring and peculiar molars with reduced tribosphenic crown
pattern. Teeth rather loosely positioned within toothrow.

DistriBuTION. Widely distributed throughout the Old World tropics, eventu-
ally reaching subtropical areas.

NATURAL HISTORY. Using fruit, nectar and pollen (more rarely —flowers and
leaves) for food, these bats may be found in a variety of primary and disturbed
habitats. Unlike 7upaia and primates, which usually consume the entire soft
contents of fruit, leaving only the covers and seeds, fruit bats consume mostly
fruit juices, leaving characteristic squashed pieces of fruit under their feeding
perches. Such squashed fruit are often piled under such perches, manifesting
the presence of pteropodid bats. Most of fruit bats normally use tree canopies
for roosting (sometimes quite exposed); however, a number of cave-dwelling
species are present. Adult females give birth to one infant once or twice a year.

TAXONOMICAL REMARKS. A very distinctive taxon, formerly referred to a
separate suborder (or even an order), but later was shown to be related (though
distantly) to Rhinolophoidea.

The family was traditionally divided into two subfamilies—Pteropodinae
and Macroglossinae —with many tribes (Koopman, 1994). This was revised by
Giannini and Simmons (2007) who proposed to divide Pteropodidae into seven
subfamilies, restricting nominotypical subfamily to the former tribe Pteropodini
s. str. and regarding Eonycteris closely related to Rousettus, not to Macroglossus.
In Vietnam four of these subfamilies are present, representing by seven genera.
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Key to the species of Vietnamese Pteropodidae

External characters

1

Second digit of the wing lacks a claw (claw present only on thumb), tail
relatively long, ca. equal to hind foot length...... Eonycteris spelaea (p. 72)

Claws present on both thumb and second digit of the wing. Tail usually

shorter than hind foot O ODSCUTE.......c.eoverieieieieeeee e 2
Forearm length more than 120 mm (in adult individuals) ...........c.cccceeeee. 3
Forearm less than 100 MM .......ooooiiiiiiiiiiiee e 5
Ears moderate in length, bluntly rounded. Forearm length less than
150 MMeiiiiiiiiiee e Pteropus hypomelanus (p. 68)
Ears relatively long, more or less pointed. Forearm commonly longer than
150 mm (always longer than 140)..........cccoviiiieneneeeeeeeeeee e 4
Forearm 145—160 MM .....ccccoocvvivieeiiinieeieeee e Pteropus lylei (p. 66)
Forearm 170-210 mm.......cccecvevveeiienieeieenen. Pteropus vampyrus (p. 67)
External tail extremely short or absent (5 mm or 1€8s) .......ccooveeviviennenen. 6

Tail present, commonly longer than 10 mm (occasionally may be rudimen-
tary in SOME CYMOPIETUS) c.uvveeeeeereerreeieesireeiieeniresseenaeesseessaeeseessaeenseensees 9

Muzzle narrow and elongate, slightly curved downwards. Tongue very
long and slender, papillae on its distal part elongated, forming a brush-
like structure. Wing membrane attached to the dorsal side of foot, over the
gap between third and forth finger. Forearm length commonly less than

Muzzle not especially narrow or elongate, not curved downwards. Tongue
of moderate length, without brush on distal part. Wing membrane attached
to the outer side of foot or to outmost digit. Forearm commonly longer than

SO MMttt 8
Forearm longer than 44 mm. Continuation of internarial groove on the up-
per lip obliterated ..........cccoovevveviiienieeiene, Macroglossus sobrinus (p. 79)

Forearm less than 44 mm. Distinct internarial groove noticeably extending
across the upper lip.......cooveveevieievieiesieennns Macroglossus minimus (p. 80)

Muzzle very short and broad; distance between eye and nostril less than
that between eye and ear (auditory meatus). Ears without any white mar-
gins. Interfemoral membrane visible, not entirely concealed by fur............
......................................................................... Megaerops niphanae (p. 78)
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— Muzzle moderate; distance between eye and nostril equal to that between
eye and ear. Ears with thin white margins. Hind limbs are covered with
dense and long fur, rudimentary interfemoral membrane entirely concealed

UNAET Tt Sphaerias blanfordi (p. 77)
9 Muzzle short and relatively broad. Ears with conspicuous white margins.
Forearm usually less than 75 Mm.........ccccoeeveviiiciiniecieiieieceeeeeee e 10

— Muzzle moderate in length and breadth. Ears without any white margins.
Forearm not less than 75 mm........cccccoeveviirieiennnnnnn. Rousettus spp. (p. 69)

10 Body weight (in adults) more than 35 g. Forearm commonly more than
67 MMt 11

— Body weight less than 35 g. Forearm commonly less than 66 mm..............
...................................................................... Cynopterus brachyotis (p. 75)

11 Body weight usually less than 50 g.................... Cynopterus sphinx (p. 73)
— Body weight usually more than 50 g.............. Cynopterus horsfieldi (p. 75)

Cranial characters

1 Condylobasal length of skull not less than 56 mm..............cccecvevvivieirnnnns 2
— Condylobasal length of skull less than 40 mm.............cccoceeveerieieneenennenns 4
2 Greatest length of skull more than 70 mm........ Pteropus vampyrus (p. 67)
— Greatest length of skull less than 70 mm ........ccccoeveviiiiiiiinininnen 3
3 Dentition massive, longitudal length of cusps of first and secong upper mo-

lars no less than 4.5 mm.........ccccoeoeeiirenennnnne Pteropus hypomelanus (p. 68)
— Dentition definitely weaker, length of cusps of the first and second upper

molars no more than 4.5 mMm.........ccocceeeeririeneeienen. Pteropus lylei (p. 66)
4 Only one pair of lower incisors...........cccc....... Megaerops niphanae (p. 78)
—  Two pairs Of JOWET INCISOTS .....cvievieiieiiiiieiieeteete ettt eaeens 5

5 Five upper and six lower cheek teeth in each side. Occipital region of skull
curved downwards: virtual line, traced (in lateral view) through the alveoli
of upper cheek teeth, continues above the occipital process...................... 6

— Four upper and five lower cheek teeth in each side. Occipital region of skull
not displaced downwards: line, traced through the alveoli of upper cheek
teeth, continues beneath or through the occipital process.............c.ou...... 10

6 Greatest length of skull less than 30 mm. Its facial part slender and long:
coronoid height of lower jaw ca. '/, of its length. Cheek teeth much re-
QUCEA .. 7
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— Greatest length of skull more than 30 mm. Its facial part moderate: coro-
noid height of lower jaw not less than %/ of its length. Cheek teeth not
TEAUCE ..ttt 8

7 Upper toothrow (C—-M?) commonly longer than 9 mm. Anterior extrem-
ity of mandible projecting forward beyond the incisors, forming a definite
subangular chin ........c.ccoocovveniiiiiniiins Macroglossus sobrinus (p. 79)

— C-M? commonly shorter than 9 mm (maximum 9,2). Anterior extremity of
mandible slopes forward, not forming a definite chin............c.ccoccocevenenene.
..................................................................... Macroglossus minimus (p. 80)

8 Upper incisors small, peg-like. Visible gap present between first and sec-
ond lower premolars, longer than the crown length of the first premolar....
............................................................................ Eonycteris spelaea (p. 72)

— Upper incisors conical in shape. No definite gap between first and second
lower cheek teeth.........ccooiiiiiiiiiiic e 9

9 Last lower molars elliptical, their length ranges from 1,5 to 2 times their
WIAth ..o Rousettus leschenaulti (p. 69)

— Last lower molars subcircular, their length and width are subequal.............
............................................................... Rousettus amplexicaudatus (p. 70)

10 Upper toothrow (C—M') less than 9 mm. Upper incisors situated in a bow-
like row. Upper canine with distinctive antero-median groove. No foramen
at the base of postorbital process....................... Sphaerias blanfordi (p. 77)

— C-M"usually over 9 mm. Upper incisors forming a straight transverse row.
Upper canine with no antero-median groove. Large foramen present at the
base of postorbital ProCesS .......ovvivieriieieriieiect e 1

11 Condylobasal length more than 28 mm. C-M' longer than 10 mm......... 12

— Condylobasal length usually less than 28 mm (maximum ca. 29). C-M!
usually less than 10 mm (maximum 10.7) ... Cynopterus brachyotis (p. 75)

12 Cheek teeth rownded in occlusial view, proportionally smaller; posterior
lower premolar and first lower molar without prominent cusps or ridges,
1.6 mm or less in crown width ............cccceeeees Cynopterus sphinx (p. 73)

— Cheek teeth rectangular in occlusial view, proportionally large and massive;
posterior lower premolar and first lower molar possess visibal additional
cusps or ridges, more than 1.8 mm in crown width ...........ccoceovieviiiienenen.
........................................................................ Cynopterus horsfieldi (p. 75)
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Genus Pteropus Erxleben, 1777

GENERAL CHARACTERISTICS. Largest of all Indochinese Chiroptera: weight up
to 1 kg, forearm up to 220 mm.

Diacnosis. Skull on Fig. 39. Dental formula: I*/, C'/, P/, M?/, %2 = 34. Anterior
upper premolar reduced, eventually absent. Outer lower incisor ca. 10 times small-
er than the inner one. Premaxillae not fused (in contact). Postorbital process in con-
tact with zygoma, completely enclosing the orbit. Muzzle long and characteristi-
cally doglike. Second digit always with a well developed claw. External tail absent.

DistriBuTioN. Throughout the islands of the Indian Ocean and Western
Pacific and also on mainland in the Indomalayan Region and coastal Australia.
Distribution in Vietnam is sporadic.

EcorocicaL REMARKS. When present these large bats are usually quite con-
spicuous forming huge exposed colonies in tree canopy. Diet consists of vari-
ous soft fruit. All members of the genus are listed in CITES Appendix II.

TAXONOMICAL REMARKS. A very complex genus; taxonomical status of many
named forms is contradictory, and diagnostic characters for many of them are
not clear. Ca. 57 species are currently recognized (Koopman, 1994), three of
which occur in Vietnam.

Pteropus Iylei K. Andersen, 1908

CommoN NAMES. Doi ngua Thai Lan; Lyle’s flying fox; Jlerydas nucuna
Juns.

MateriaL STUDIED. Three specimens from Soc Trang Province (ROM); also
three individuals from Cambodia.

IDENTIFICATION. A large pteropodid (weight ca. 390-480 g.; forearm ca.
145-160 mm; CBL ca. 57-62 mm). Ears black, distinctly pointed, relatively
long, when laid forward they reach the midpoint of the eye. Legs, wings
and tip of nose also black. Fur short, up to 14 mm long on mantle. Pelage
over most of the body is dark brown, sprinkled with black on underparts and
sometimes slightly tipped with silver on back. Mantle, neck, throat, crown
and forehead are ochraceous, while muzzle and skin around eyes are black,
making an impression of black “spectacles” in most individuals. Skull with
relatively thin postorbital processes, wide and bulbous braincase almost
lacking sagittal crest. Width of posterior palatal emargination ca. */, of pala-
tal width at the level of posterior molars. Coronoid process somewhat turned
backwards, with angular top.

Amongst Vietnamese bats this species is quite similar to P. hiypomelanus,
from which it differs by somewhat larger external size, pointed ear pinna, bi-
cuspid upper molars and proportionally smaller and weaker dentition.
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DISTRIBUTION AND COLLECTING SITES. See Map 1.
Distribution restricted to lowlands of south Thailand,
Cambodia and likely South Vietnam (Corbet, Hill,
1992). Reported from Vietnam (Ho Chi Minh City)
by Dang Huy Huynh et al. (1994), thought this record
was not mentioned in later literature. Dang Ngoc Can
et al. (2008) reported this species from five localities
in southernmost Vietnam, Thua Thien-Hue Province
and also from Phu Quoc Island.

COMMENTS ON NATURAL HISTORY. Huge colonies
are formed in tree canopy, sometimes inside large
and heavily populated human settlements areas
(V.A. Matveev, pers. comm.). Natural history poorly
known but apparently similar to that of P. vampyrus.

Pteropus vampyrus (Linnaeus, 1758)

CommoN NaMEs. Doi ngyua 16n; Giant flying fox;  map 1. Pteropus vam-
l'mranTckas nerydas nucuia, Kamonr. pyrus — gray shading; P

MATERIAL STUDIED. One specimen from Soc Trang gli'_ black dots;

> hypomelanus — black
Province; also two specimens from the Philippines  squares.
and one from unknown locality.

IDENTIFICATION. A very large fruit bat, one of the largest bats in the World
(weight ca. 1 kg.; forearm ca. 179-220 mm; CBL ca. 74-84 mm). In general
characters similar to previous species. Fur dense and soft; its coloration in
the Indochinese subspecies P. v. malaccensis is mainly black or blackish-
brown, conspicuously sprinkled with grayish-white or cinnamon. Chin and
lower jaw dark-brown or blackish, throat dark chestnut with blackish tinge.
Mantle and neck ochraceous, crown chestnut-brown (Andersen, 1912). Skull
with large postorbital processes and relatively narrow braincase. Dentition
robust. Sagittal crest of moderate height, but conspicuous, connected with
well-developed lambdoid crests. Width of posterior palatal emargination
55—-65% of palatal width at the level of posterior molars, or less. Lower jaw
with relatively massive chin. Coronoid process somewhat turned backward,
with angular top.

From the other two Pteropus species, inhabiting the region, P. vampyrus is
well distinguished by conspicuously larger size.

DISTRIBUTION AND COLLECTING SITES. See Map 1. Malayan and Sunda spe-
cies, inhabiting southern parts of Burma, most of Indochina, Malacca, Great
and Lesser Sunda, Andaman and Philippine islands (Corbet, Hill, 1992). In
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Vietnam it was found in Bach Ma, not far from Hue, Soc Trang, Kien Giang
and Ca Mau provinces and on islands off the southern coast of the country,
including Phu Quoc (Kuznetsov, An’, 1992; Dang Huy Huynh et al., 1994;
Dang Ngoc Can et al., 2008). Record from Con Dao seems to be erroneous
(Kruskop, 2011a).

COMMENTS ON NATURAL HISTORY. Canopy-dweller, living in colonies which
usually exceed 100 individuals. Feeds on flowers and fruit, and may cause
damage to selected orchard cultures (Lekagul, McNeely, 1977; Medway, 1978;
Bates, Harrison, 1997).

Pteropus hypomelanus Temminck, 1853

CommoN NaMES. Doi ngua bé; Lesser flying fox; Jleryuas nucuiia mamasi.

MATERIAL STUDIED. Two individuals from Con Son I. (including type in
ZMB) and one another specimen from unknown locality, supposedly originat-
ing from Vietnam; also two specimens from Malaysia and the Philippines.

IDENTIFICATION. A large fruit bat (weight ca. 425-450 g, forearm ca. 121—
148 mm, in Vietnam, probably, ca. 135, CBL ca. 59-64 mm; after Bates,
Harrison, 1997). Ears relatively short, broadly blunt on tips, black. Pelage short
and smooth. Pelage coloration in the southern Indochinese subspecies P. /.
condorensis is describing as dark grayish-brown on back and rump and hazel-
brown on ventral part. Mantle blackish chestnut with lighter hair roots, head
chestnut-brown, lighter on crown (Andersen, 1912). Other geographic races
are highly variable in color, and may also have a light-colored mantle, similar
to that of P. [ylei. Skull with relatively wide and rounded braincase, possessing
a low, but well-developed sagittal crest. Width of posterior palatal emargina-
tion ca. 60% of palatal width at the level of posterior molars. Coronoid process
more erected than in P. [ylei, with rounded top. Upper molars with distinct
anterolingual cusp (Ingle, Heaney, 1992).

This species differs from the similar P. Jylei by smaller external size and
short and blunt ears; skull dimensions similar to that of P. lylei but teeth are
definitely more robust.

DISTRIBUTION AND COLLECTING SITES. See Map 1. Malayan and Sunda spe-
cies, commonly inhabiting small islands. Distributed from the Maldives
through coastal territories of Burma, Thailand, and Great Sunda to the
Philippine Islands (Corbet, Hill, 1992). In Vietnam known from Con Dao
(Con Son) Island, from which a distinct subspecies was described (see:
Anderson, 1912), and also from some other islands off the southern shores of
the country (Kuznetsov, An’, 1992). From the mainland it was reported from
Hue (Central Vietnam) by Dang Huy Huynh et al. (1994) though this record
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was not later mentioned by Dang Ngoc Can et al. (2008). Latter authors also
reported this fruit bat from Soc Trang and Kien Giang provinces (Hon Khoai
Island) in Southern Vietnam.

COMMENTS ON NATURAL HISTORY. Feeds on various fruit, mainly Mangifera
and Pouteria; lives in colonies up to several hundred individuals, preferring
disturbed forests, orchards and coconut plantations (Mickleburgh et al., 1992;
Bates, Harrison, 1997). On Con Son Island animals were observed feeding on
Terminalia fruits. This species is mainly confined to islands and coastal areas
(Medway, 1978). On Con Dao apparently lives solitary or in small groups,
making nightly movements through the island. Roosts on various trees includ-
ing coconut palms.

Genus Rousettus Gray, 1821

GENERAL CHARACTERISTICS. Medium-sized fruit bats (forearm ca. 65—
102 mm). The only members of Pteropodidae known to use echolocation (its
mechanism though is different from that of Microchiroptera).

Diacnosis. Dental formula: 1%/, C'/, P?/, M?/, x2 = 34. First upper premolar
reduced (not exceeding upper incisors in diameter). Length of the first upper
molar less than combined length of second and third. Premaxillae in contact or
fused in front. Short tail always present.

DISTRIBUTION AND ECOLOGICAL REMARKS. Most of Africa eastward to the
Philippines, New Guinea and Solomon Islands. Sporadically throughout
Indochina. These bats are usually associated with caves, where they may form
large colonies, often mixed with other bat species.

TaxoNOoMICAL REMARKS. About seven species are currently recognized
(Koopman, 1994; Simmons, 2005), though as understand traditionally this
genus is paraphyletic (Alvarez et al., 1999). Apparently closely related to
Eonycteris with which forms subfamily Rousettinae (Giannini, Simmons,
2007). Two species have been reported in Vietnam.

Rousettus leschenaulti (Desmarest, 1820)

ComMoN NAMES. Doi ngua nau; Fulvous fruit bat; Jlerydas cobaka
Jlemenonra.

MAaTERIAL STUDIED. Eleven specimens (eight adult of both sexes and three
immature) from Dong Nai and Da Nang, T.P. Ho Chi Minh, Tai Nguyen
plateau and from unknown locality in Vietnam; also one adult female from
Nepal.

IpENTIFICATION. A medium-sized fruit bat (weight ca. 60—108 g, forearm
75-86 mm, CBL ca. 33-38 mm.) Muzzle of moderate length and width, in
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general appearance somewhat similar to that of Eonycteris. External tail pres-
ent and well-visible. Pelage soft and not very thick, pale grayish brown on the
upperparts, somewhat more gray on belly. Muzzle and ears poorly pigmented,
pale pinkish-gray. Membranes gray. Dentition relatively massive, posterior
lower molar elliptical in proportions, posterior upper molar in adult specimens
oval or subtriangular, widened anteriorly.

This bat differs from Eonycteris spelaea by distinctly larger size and
presence of claw on the second digit; from the very similar R. amplexicauda-
tus —by somewhat larger average size and more robust dentition, especially
posterior molars.

DISTRIBUTION AND COLLECTING SITES. See Map 2. Indo-Malayan species,
whose distribution extends from Pakistan and Sri Lanka to south China,
Vietnam and Sunda Islands. In Vietnam this species is widely distributed but
apparently very sporadic and not common. It was reported from Ha Giang,
Lao Cai, Tuyen Quang, Bac Kan, Lang Son, Son La, Phu Tho, Ha Tay, Vinh
Phuc, Bac Thai, Hoa Binh, Ha Tay, Thanh Hoa, Ninh Binh, Qung Binh, Thua
Thien-Hue, Quang Nam, Da Nang, Kon Tum, Binh Dinh, Gia Lai, Dak Lak,
Dong Nai, Lam Dong and Khanh Hoa provinces and from Hanoi and Ho Chi
Minh Cities (Dang Huy Huynh et al., 1994; Dang Ngoc Can et al., 2008).
However, the slight difference between this species and R. amplexicaudetus
precludes from unambiguously allocating most of the Indochinese records of
Rousettus to R. leschenaulti.

COMMENTS ON NATURAL HISTORY. Feeds on fruit
and flowers; lives in small groups or colonies up to
several thousand individuals, mainly in caves and
deserted buildings (Bates, Harrison, 1997). In Cat
Tien this bat was reported foraging in local orchards
(Abramov, pers. comm.). This species seems to be
the most “mountainous” of all Vietnamese fruit bats:
it was reported from Nepal at the elevation over 2000
m (Csorba et al., 1999) and presumably this species
was observed in Hoang Lien Son mountains at the
elevation of ca. 1950 m a.s.l. (Kruskop, Schinov,
2010).

Rousettus amplexicaudatus (E. Geoffroy, 1810)

ComMoN NaMEs. Doi ngua dudi 16n; Geoffroy’s
fruit bat; JIleryuas cobaka XXoddpya.
MATERIAL STUDIED. Five specimens from Ha Tay

Map 2. Rousettus le-
schenaulti.
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Province (collected by Dr. G.V. Kuznetsov); also two
specimens from Malaysia (ROM collection).
IDENTIFICATION. A medium-sized fruit bat (weight
ca.54-75 g, forearm 77-87 mm, CBL ca. 34-39 mm),
in all features essentially similar to R. leschenaulti,
from which it differs by relatively smaller skull and
tibia, however, having similar forearm length. Ears
seem to be somewhat narrower. Posterior lower and
upper molars small and rounded in shape.
Specimens in ZMMU collection from North
Vietnam where initially identified as R. leschenaullti.
However, they all have skulls distinctly smaller, than
those of adult R, leschenaulti from Nepal, and better
corresponding to the measurements of R. amplexi-
caudatus, as provided by Andersen (1912). Four of
these specimens possess characteristic subcircular
posterior lower molars. Map 3. Rousettus am-
DISTRIBUTION AND COLLECTING SITES. See Map  plexicaudatus.
3. Sunda-Malayan species, inhabiting Indochina,
Malacca peninsula, Great and Lesser Sunda Islands and the Philippines
(Corbet, Hill, 1992). Not reported from Vietnam by these authors, however,
included in Vietnamese fauna by Cao Van Shung (1976), who reported it
for Quang Binh Province, and also by Hayes and Howard (1998) for Nghe
An Province. Specimens in ZMMU collection, provisionally referred to this
species, came from Ha Tay Province (originally Ha Shon Binh), Northern
Vietnam. Also reported for Tuyen Quang Bac Kan, Thai Nguyen, Ninh Binh,
Binh Dinh and Thua Thien-Hue provinces by Dang Ngoc Can et al. (2008); for
Cat Ba Island —by Vu Dinh Thong and Furrey (2008).
COMMENTS ON NATURAL HISTORY. Cave-dweller (Cao Van Shung, 1976), es-
sentially similar in biology to R. leschenaulti (Medway, 1978).

Genus Eonycteris Dobson, 1873

GENERAL CHARACTERISTICS. Medium-sized fruit bats, somewhat similar in
general appearance and roosting habits to Rousettus.

Diacnosis. Dental formula: 1%/, C'/, P/, M?/, x2 = 34 (last lower premolar
occasionally lost). Premaxillae separated anteriorly. Teeth sharp, not especially
reduced. Second digit of wing without a claw. Tail relatively long.

DistriBUTION. Range extending through most of the Indomalayan Region.
Sporadically distributed in Indochina.
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TaxoNoMIcAL REMARKS. This genus was traditionally treated as closely re-
lated to long-tongued bats, Macroglossus (Koopman, 1994), but removed later
to subfamily Rousettinae (Giannini, Simmons, 2007). Two species recognized,
one of which occurs in Vietnam.

Eonycteris spelaeca (Dobson, 1871)

ComMoN NAMES. Doi qua ludi dai; Dawn bat; IlemepHsiii KpputaH.

MATERIAL STUDIED. Ten specimens from Tuyen Quang, Ha Tinh and Quang
Binh provinces.

IpENTIFICATION. A medium-sized fruit bat (weight ca. 49-55 g; forearm ca.
66-78 mm; CBL ca. 31.7-36.3 mm; App. II., Table 2 ), externally somewhat
resembling a small Rousettus. There is no claw on the second digit of the wing.
The muzzle is somewhat elongated, however not as in Macroglossus; the tail is
rather long for a fruit bat (ca. 15-25 mm). Wing membranes attach close to the
spine of the back, leaving a short stripe of dorsal pelage. The fur is short and
soft, not extending to the tibiae; its color uniform dark grayish brown above
and somewhat paler below. Membranes, ears and muzzle uniform dark brown,
without white markings.

This bat readily differs from the remainder Vietnamese Pteropodidae by the
absence of the claw on the second digit of the wing.

DISTRIBUTION AND COLLECTING SITES. See Map
4. This species is distributed throughout the
Indomalayan region from south-western India to
Vietnam, Sunda and Philippine Islands (Corbet, Hill,
1992). In Vietnam this bat has wide but sporadic
distribution. It was reported from Lai Chau, Tuyen
Quang, Bac Kan, Son La, Phu Tho, Vinh Phuc, Ninh
Binh, Thanh Hoa, Nghe An, Ha Tinh, Quang Binh,
Thua Thien-Hue, Quang Tri, Kon Tum, Binh Dinh,
Lam Dong, Soc Trang, Dong Nai provinces and from
Ho Chi Minh City (Dang Huy Huynh et al., 1994;
Dang Ngoc Can et al., 2008). We found this bat in
Vu Quang (Ha Tinh Province) and Ke Bang (Quang
Binh Province).

COMMENTS ON NATURAL HISTORY. This is an al-
most exclusively cave-dwelling species (e.g., Hill,
Harrison, 1997), however, not showing specific pref-
erence for surrounding habitats. Probably it could be

Map 4. Eonycteris . 3 - ;
spelaea. found throughout Vietnam in areas with available
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roosting sites. Its resemblance with macroglossine bats suggests nectarivorous
habits; however observations of captive individuals and feces of bats, captured
in the wild, suggest that fruit and, possibly, other plant material are also in-
cluded in the natural diet.

Bimodal polyestry type of reproduction was supposed for Vietnam, with
peaks of births in spring and in the end of summer (Kuznetsov et al., 2001).
Lactating females were captured in September (in Vu Quang) and in April (in
Ke Bang). However, individuals, captured in Ke Bang, gave births in captiv-
ity in winter time (from November to February).

Genus Cynopterus F. Cuvier, 1824

GENERAL CHARACTERISTICS. Small to medium-sized bats (forearm ca. 60—
75 mm) with short muzzle (Fig. 8a), characteristic white margins of ears and
pale colored wing digits.

Diacnosis. Skull on Fig. 40. Dental formula: 1*/, C'/, P*/, M'/, %2 = 30.
Upper canine with a secondary cusp at its inner edge. Rostrum shortened (its
length not exceeding lacrymal width). Postorbital foramen (through the base of
the postorbital process) large. Premaxillae in simple contact anteriorly. Wing
membrane attaches to the first toe. A short tail is always present.

DISTRIBUTION AND ECOLOGICAL REMARKS. Indomalayan Region eastward to
the Solomon Islands and northeastern Australia. Essentially common through-
out agricultural and heavily disturbed landscapes throughout Indochina.

TaxonoMicAL REMARKS. Five species currently recognized (Koopman,
1994; Francis, 2008), though their actual number and interspecies borders are
not absolutely clear (Francis et al., 2010); three species occur in Vietnam.

Cynopterus sphinx (Vahl, 1797)

CoMMON NAMES. Doi ché An; Common short-nosed fruit bat; Mumuiickuii
KOPOTKOMOD/IbIH KpBUIaH.

MATERIAL STUDIED. Ninety two specimens from Dong Nai, Tay Ninh, Lam
Dong, Ba Ria—Vung Tau, Binh Phuoc, Dac Lac, Ha Tinh, Quang Binh and
Lao Cai provinces and from Phu Quoc I.; two additional specimens from
Cambodia.

IpENTIFICATION. A small to medium-sized fruit bat (weight ca. 35-57 g; fore-
arm ca. 65—75 mm; CBL ca. 28.4-33.3 mm; App. II., Table 2) of character-
istic appearance. External tail is always present, slightly protrudes from the
interfemoral membrane, which is narrow, but well-pronounced. The pelage is
short, grayish (in juveniles) to russet-brown (in adults) with grayer belly and
darker (grayish or even greenish) mantle, especially in adult males. The ears,
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muzzle and membranes are brown, well-pigmented, however, the margins of
ears (especially the anterior one) are distinctly whitish. Limbs and especially
digits are not pigmented, whitish, and particularly conspicuous when the bat
is at resting posture.

Differs from all similar-sized bats from other genera in coloration pattern,
from Megaerops also in size, from Sphaerias also in longer tail and better
development of the interfemoral membrane. From C. brachyotis it is distin-
guished predominantly by larger size and heavier weight. From very similar
C. horsfieldi this bat differs by lighter weight and by less robust cheek teeth,
which look rounded in occlusial view.

DISTRIBUTION AND COLLECTING SITES. See Map 5. Indomalayan species, dis-
tributed throughout the entire region, from east Pakistan to south-east China
and Sulawesi. Widely distributed and very common throughout Indochina,
including Vietnam, particularly common in disturbed and agricultural land-
scapes. We found this bat in Dong Nai (Vinh Cuu and Nam Cat Tien), Tay Ninh
(Lo Go Xa Mat), Lam Dong (Cat Loc and Loc Bao), Ba Ria-Vung Tau (Binh
Chau), Binh Phuoc (Bu Gia Map), Dak Lak (Yok Don and Chu Yang Sin), Ha
Tinh (Vu Quang), Quang Binh (Ke Bang) and Lao Cai (Van Ban) provinces, on
Phu Quoc I., in Hanoi City and Nha Trang. Dang Ngoc Can et al. (2008) also
reported this species from Ha Giang, Lai Chau, Tuyen Quang, Bac Kan, Lang
Son, Son La, Phu Tho, Tai Nguyen, Vinh Phuc, Hai
Phong, Ninh Binh, Thanh Hoa, Nghe An, Quang Tri,
Thua Thien-Hue, Da Nang, Quang Nam, Kon Tum,
Binh Dinh, Gia Lai, Dak Nong, Ninh Thuan, Soc
Trang, Kien Giang and Ca Mau provinces.

COMMENTS ON NATURAL HISTORY. Mainly tree
canopy-dweller, using as day shelters undersides
of palm leafs, crevices in banyans and some other
trees, palm fruit clusters (Bhat, Kunz, 1995; Bates
Harrison, 1997). Can “build” shelters, half-cutting
central vein of the banana leaf or radial veins on
palm leafs. Occasionally uses buildings and caves
(V.A. Matveev, pers. comm.). Usually it forms small
groups of 4-25 individuals; adult males may live
solitarily. This species feeds on various types of fruit,
including bananas, litchis, mango, guavas, figs, fruit
of the Phoenix palm, etc. Diet preferences change
Map 5. Cynopterus from season to season. These bats inhabit variably
sphinx. disturbed and forested areas, often occurring nearby
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settlements and even in large cities, e.g. Ha Noi, Ho Chi Minh and Nha Trang.
Numerous pieces of squashed fruit were found in the building of Tropical
Center, dropped from the perches short-nosed fruit bats. Foraging activity was
observed after dusk. Simultaneous presence of both subadults and pregnant
females in the beginning of autumn in Vu Quang Reserve indicate bimodal
polyoestrus reproductive cycles of this species.

Cynopterus horsfieldi Gray, 1843

CoMMON NAMES. Doi chdé mui éng; Horsfield’s short-nosed fruit bat;
Kopotkomopplit kKpbutan Xopchuia.

MATERIAL STUDIED. Four specimens from Dong Nai province; also two spec-
imens from Malaysia. The description below also based on Corbet and Hill
(1992) and Francis (2008).

IDENTIFICATION. A small to medium-sized fruit bat (weight ca. 50-70 g; fore-
arm ca. 68—76 mm; CBL ca. 31 mm) of characteristic appearance. Rudimentary
external tail is always present The pelage is short, grayish-brown on upperparts
and yellowish-brown on belly; mantle reddish-brown, especially well-seen in adult
males. The ear margins and wing bones are distinctly whitish. Teeth look very
robust in comparison to that of other Cynopterus species; they are rectangular in
occlusial view and possess well-seen ridges or small cusps on occlusial surfaces.

This species is greatly resembles C. sphinx in external appearance, but is
more heavy and with more massive and shortened muzzle. More confidently
these two species can be distinguished by shape of molars. From all similar-
sized fruit bats this species can be differ in the same way as C. sphinx.

DISTRIBUTION AND COLLECTING SITES. Malayan species, distributed through-
out Great Sunda Islands, on Malayan Peninsula and sporadically through the
mainland South-East Asia (Corbet, Hill, 1992; Francis, 2008). In Vietnam to
date this bat is known only from Cat Tien.

COMMENTS ON NATURAL HISTORY. Natural habits essentially similar to that of
other Cynopterus. Roosts in canopies, under banana leafs and also in limestone
crevices and caves. Tending to consume larger fruits than other Cynopterus
species. In Southern Vietnam pregnant takes place in May-June.

Cynopterus brachyotis (Mueller, 1838)

CoMMON NAMES. Doi cho tai ngén; Lesser short-nosed fruit bat;
KopoTtkomop/iblii KpbUlaH MaTaiiCKUi.

MATERIAL STUDIED. Forty five specimens from Dong Nai, Tay Ninh, Ba Ria-
Vung Tau and Lam Dong provinces and from Phu Quoc L.; eight additional
specimens from Cambodia.
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IDENTIFICATION. A small-sized fruit bat (weight
ca. 21-35 g; forearm ca. 59-68 mm; CBL ca. 26—
28,8 mm; App. II., Table 2), essentially resembling
C. sphinx. External characters and coloration pattern
most similar to the latter species, differing predomi-
nantly in smaller size and weight, and slightly in a
somewhat shorter muzzle.

DISTRIBUTION AND COLLECTING SITES. See Map
6. Indomalayan species, widely distributed from
southern India and Sri Lanka to southern China,
Vietnam, Sunda and Philippine Islands. Reported
from Lao Cai, Bac Kan, Hoa Binh, Ninh Binh,
Nghe An, Ha Tinh, Quang Tri, Thua Thien-Hue,
Da Nang, Kon Tum, Gia Lai, Dak Lak, Lam Dong,
Khanh Hoa, Ninh Thuan and Tay Ninh provinces
(Dang Huy Huynh et al., 1994; Dang Ngoc Can
Map 6. Cynopterus et al, 2008), however, part of these records, espe-
brachyotis. cially from Northern Vietnam, could be referred to

misidentified immature C. sphinx. We found this
species only in the southern part of the country, in Dong Nai (Ma Da and
Cat Tien), Tay Ninh (Lo Go Xa Mat), Ba Ria-Vung Tau (Binh Chau) prov-
inces and on Phu Quoc I. Supposedly have wide distribution throughout the
Southern Vietnam in the same habitats, as C. sphinx, and sometimes may be
more abundant.

COMMENTS ON NATURAL HISTORY. Natural history essentially similar to that
of C. sphinx. Roosts in canopies, palm leafs, also in buildings and twilight
zone of caves (Medway, 1978). Diet consists, wild figs, bananas and some
other fruit, pollen, and also of small amount of insects (probably consumed
together with fruit; ibid.) In Southern Vietnam this bat inhabits the same
habitats as C. sphinx; in Ma Da and Tay Ninh it seems to be more abundant
than the latter.

Genus Sphaerias Miller, 1906

GENERAL CHARACTERISTICS. A monotypic genus (see comments under spe-
cies below) of predominantly extralimital distribution, not characteristic for
Indochina.

Diacnosis. Dental formula: 1%/, C'/, P*/, M'/, x2 = 30. Postorbital foramen
absent (see diagnosis of Cynopterus). Cheek teeth conspicuously narrowed.
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Sphaerias blanfordi (Thomas, 1891)

ComMoN NAMES. Doi qua nui; Himalayan fruit bat; Kpsiman brardopaa.

MATERIAL STUDIED. Five specimens: from Tam Dao (collected by Dr.
G.V. Kuznetsov) and from Vu Quang, Lao Cai and Quang Nam.

IDENTIFICATION. A small fruit bat (weight ca. 25 g.; forearm ca. 51-60 mm,;
CBL ca. 26 mm), externally somewhat resembling a small Cynopterus. The
calcar and external tail are absent; the interfemoral membrane is greatly re-
duced and, together with the tibiae, covered with dense wooly hair, similar to
Macroglossus. Pelage is dense and long, dark brownish-gray above and below.
Membranes, ears and muzzle are dark blackish gray; wing digits and margins
of ears are whitish.

White ear margins and digits give this species certain similarity with
Cynopterus, from which it is distinguished by darker color, absent tail and
hairy uropatagium. From Macroglossus it differs by considerably shorter muz-
zle and also darker color.

DISTRIBUTION AND COLLECTING SITES. See Map 7. Extralimitally it is known from
mountain massifs of northern India, Bhutan, south-west Tibet, Myanmar, north-
ern Thailand and south-western China (Bates, Harrison, 1997). Up to recent time
the only two known localities of S. blanfordi in Vietnam were Tam Dao and Vu
Quang (Borissenko, Kruskop, 2003); however more
recently it was revealed widely in Northern Vietnam.
Dang Ngoc Can et al. (2008) report this fruit bat from
Ha Giang, Tuyen Quang, Bac Kan, Son La, Phu Tho,
Ninh Binh, Nghe An, Thua Thien-Hue and Quang Nam
provinces; it was also found in lower parts of Hoang
Lien Son mountains, Lao Cai (Rozhnov et al., 2008).

COMMENTS ON NATURAL HIsTORY. Little is known on
the biology of this bat in Vietnam. Supposedly it is con-
fined to mountain primary forest formations. The speci-
men from Tam Dao was captured in mist net set across
a stream (G.V. Kuznetsov, pers. comm.); the specimen
from Vu Quang was captured in a mist net set at canopy
level in a mountain Fokienia forest at 1300 m a.s.1.

Genus Megaerops Peters, 1865

GENERAL CHARACTERISTICS. Small fruit bats (fore-
arm ca. 45-60 mm) with shortened muzzle and light

. Map 7. Sphaerias blan-
pelage coloration. fordi.
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Diacnosis. Skull on Fig. 41. Dental formula: I/, C'/ P/, M'/, x2 = 28,
Upper canine with reduced or absent secondary cusp. Premaxillae in simple
contact anteriorly. Postorbital foramen large. External tail virtually absent.

DistriBUTION. Northeastern India to the Philippines; sporadically distrib-
uted throughout Indochina.

TaxoNoMICAL REMARKS. Four species currently recognized, one of which
occurs in Vietnam.

Megaerops niphanae Yenburta, Felten, 1983

ComMON NaMES. Doi qué cut dudi; Tail-less fruit bat; Kpsiman 6ecxBocTsIit.

MAaTERIAL STUDIED. Fourteen specimens form Dong Nai, Ha Tinh, Ba Ria-
Vung Tau and Gia Lai provinces; also three additional specimens from Cambodia.

IDENTIFICATION. A small fruit bat (weight ca. 22-28 g; forearm ca. 52—
63 mm; CBL ca. 25.6-26.7 mm; App. II., Table 2). External tail is absent;
the interfemoral membrane is reduced, not as hairy as in Sphaerias. Pelage is
fine and soft, light brownish gray above and below. Membranes are light gray;
limbs, ears and muzzle are pale brownish pink, not well pigmented.

From M. ecaudatus, several times mistakenly reported from Indochina
(Kock, 2000), this species differs by rostrum shape, which is trapezoidal
in lateral view (not parallel-sided). From both Cynopterus and Sphaerias,
Megaerops may be distinguished by paler and more
grayish coloration and absence of white margins on
ears, from the former—also by absence of tail and
lacking any rufous tinges on mantle and back, from
the latter—by less conspicuous fur on interfemoral
membrane.

DISTRIBUTION AND COLLECTING SITES. See Map 8.
Indochinese species of middle elevations. Distributed
from east India to Vietnam. In Vietnam it was re-
ported (as M. ecaudatus) from Vinh Phuc, Kon Tum,
Lam Dong and Ninh Thuan provinces (Dang Huy
Huynh et al., 1994). Dang Ngoc Can et al. (2008)
reported this fruit bat also from Lao Cai, Phu Tho,
Ninh Binh, Nghe An, Ha Tinh, Quang Binh, Thuan
Thien-Hue, Gia Lai, Dak Lak, Khanh Hoa and Dong
Nai provinces. We found it in Dong Nai (Ma Da), Ha
Tinh (Vu Quang), Lam Dong (Loc Bao), Dak Lak
(Chu Yang Sin) and Ba Ria—Vung Tau (Binh Chau)

Map 8. Megaerops .
niphanae. provinces.
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COMMENTS ON NATURAL HISTORY. Natural history poorly investigated.
Probably, a tree-dweller, inhabiting mainly forested areas and cultivated land
with orchards. Seems to be distributed throughout a wider spectrum of alti-
tudes, than Cynopterus; found in Thailand at elevations from 138 to 2092 m
a.s.] (Bates, Harrison, 1997), in Vu Quang—from ca. 100 to 1300 m a.s.l.
(Kuznetsov et al., 2001), in Chu Yang Sin—at ca. 1030 m a.s.l. In Binh Chau
animals were captured on the edge of dry dipterocarp forest at low elevation,
almost at the sea level. Animals maintained in captivity in Vu Quang did not
show any strong preference to any of the fruit offered.

Genus Macroglossus F. Cuvier, 1824

GENERAL CHARACTERISTICS. Small nectarivorous bats (forearm ca. 36—
51 mm) with characteristically elongated muzzle (Fig 8b).

Diacnosis. Skull on Fig. 42. Dental formula: I/, C'/| P*/, M?/, x2 = 34.
Upper incisors minute; premolars and molars reduced in size. Premaxillae sol-
idly fused together. Rostrum long, slender and conspicuously deflected against
braincase (Fig. 9b). External tail virtually absent.

DistriBuTiON. Throughout Indochina to Solomon Islands and northern
Australia.

NaturaL HISTORY. Specialized nectar-feeders inhabiting both primary and
variously disturbed habitats.

TaxonoMIicAL REMARKS. Two species currently recognized, both of which
have been reported from Vietnam. However, despite these species are thought
to be clearly separated by morphology, no genetic difference was revealed be-
tween them at least in Indochina (Francis et al., 2010).

Macroglossus sobrinus K. Andersen, 1911

ComMoN NaMES. Doi an mat hoa; Hill long-tongued bat; bonbiroit qimuHHO-
SI3BIKMH KPbUIaH.

MAaTERIAL sTUDIED. Eighteen specimens Ha Tinh, Quang Binh, Binh Phuoc
and Dong Nai provinces.

IDENTIFICATION. A small fruit bat (weight ca. 18-28 g; forearm ca. 45—
50 mm; CBL ca. 26.6-27.0 mm; App. II., Table 2) of characteristic appear-
ance. The muzzle is greatly elongated and slender, conspicuously curved
downward; tongue very long with a papillary brush at the end. External tail is
virtually absent; interfemoral membrane greatly reduced, covered, together
with tibiae, with dense fur. The pelage is dense and wooly; uniformly light
brown above, somewhat paler below. Membranes, ears and muzzle are also
light brown.
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Distinguishable from M. minimus by larger size
and shape of the internarial groove, which does not
extend to the upper lip.

DISTRIBUTION AND COLLECTING SITES. See Map
9. Indo-Malayan species, distributed from the
north-easternmost India and Myanmar to Vietnam
and western Great Sunda islands. Reported from
Vietnam by Dang Huy Huynh et al. (1994) as M.
minimus sobrinus for Lam Dong, Vung Tau and Ho
Chi Minh City. Reported by Dang Ngoc Can et al.
(2008) also from Bac Kan, Son La, Phu Tho, Ninh
Binh, Nghe An, Ha Tinh, Quang Binh, Thua Thien-
Hue, Quang Nam, Gia Lai, Ninh Thuan and Dong
Nai provinces. We found this bat in Vu Quang, Ke
Bang, Bu Gia Map and Cat Loc (Ha Tinh, Quang
Binh, Binh Phuoc and Lam Dong provinces, respec-
tively). Supposedly, it inhabits forested landscapes

Zﬂoieig&gacmglossus (both primary and secondary) throughout South and

Central Vietnam.

COMMENTS ON NATURAL HISTORY. The habits of this bat in Vietnam are poorly
known. Extralimitally it is reported to be confined to forests of various types,
feeding on nectar and pollen of banana trees and roosting in the canopy of
palms and banana trees (e.g., Lekagul, McNeeley, 1977; Nowak, 1994, Bates,
Harrison, 1997). Two specimens were captured in Cat Loc (Cat Tien National
Park) in a mist net set on a hill covered with cashew plantations. In Vu Quang
it was observed flying around flowering Macaranga trees (one specimen cap-
tured with mobile traps) and captured in mist nets set within vegetation (pre-
dominantly Musa, Macaranga and Ficus). In Ke Bang these bats were cap-
tured over a stream or near flowering bananas, in secondary plant formations,
in Bu Gia Map this bat observed feeding on banana flowers. In all these sites
droppings of this species indicated the presence of pollen. Reproduction cycle
is, probably, bimodal polyestry; pregnant females were captured in August (in
Vu Quang) and in March —April (in Ke Bang).

Macroglossus minimus (E. Geoffroy, 1810)

ComMoON NaMES. Doi an méat hoa bé; Lesser long-tongued bat; Manbrii
JUTMHHOSI3BIKHI KPBUIaH.

MATERIAL STUDIED. One adult female from Con Son I.; two specimens from
the Philippine Islands were also examined.
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DiagNosis. A small fruit bat (weight ca. 15-20
g; forearm ca. 41-45 mm; CBL ca. 24.5-26.5 mm).
In general appearance it greatly resembles M. sobri-
nus, from which it differs, besides smaller size, by
internarial groove, distinctly extending to upper lip,
and less prominent chin on the anterior extremity of
mandible.

DISTRIBUTION AND COLLECTING SITES. See Map
10. This species is distributed through southern
Indochina, on the Moluccas, Java and Philippines.
However, records from Cambodia (Hendrichsen
et al., 2001) and, probably, Vietnam are sometimes
thought to be misidentifications of M. sobrinus.
Nevertheless, both Macroglossus species were re-
ported from Pu Mat Nature Reserve (Nghe An prov-
ince; Hayes, Howard, 1998). However this locality
does not included into species distribution by Dang  map 10. Macrogiossus
Ngoc Can et al. (2008) who reported this bat from  minimus.

Ninh Binh, Ninh Thuan, Lam Dong and Kien Giang
provinces, from T.P. Ho Chi Minh and from Con Son Island. We found this bat
only on Con Dao islands.

COMMENTS ON NATURAL HISTORY. Natural history supposedly similar to that
of M. sobrinus. This species mainly confined to coastal areas, predominantly
mangroves (Medway, 1978), however, see above. Single female on Con Son
Island was netted in the thick bushes on the slope of main ridge.

FAMILY MEGADERMATIDAE ALLEN, 1864

CommoN NAMES. Ho doi ma, Old World false vampires; JlxeBamiupsi.

GENERAL CHARACTERISTICS. A morphologically distinctive family containing
specialized gleaners with variously pronounced preference for insectivory and
carnivory (feeding on small vertebrates); the only bats in Vietnam known to
hunt on small vertebrates.

Diacnosts. Premaxilla greatly reduced, its palatal branch lost and nasal
branch nearly obliterated, cartilaginous, not retained in collection specimens,
consequently, upper incisors are absent. Nasals also somewhat reduced. Ears
exceptionally large, about the length of head and body, their inner margins
fused at bases; tragus long, slender, and unevenly bifid (Fig. 8d). Wings large
and broad; uropatagium also broad. External tail absent.
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DistriBuTION. Widely distributed from tropical Africa throughout the
Indomalayan Region southward to tropical Australia, in various habitats.

NaturaL HisTory. Ground and foliage gleaners and essentially perch-hunt-
ers, detecting their prey by passive location. Some species are specialized car-
nivores, feeding on small vertebrates.

TAXONOMICAL REMARKS. Taxonomical position somewhat uncertain; either
assigned to or excluded from Rhinolophoidea. Four currently recognized gen-
era, one of which occurs in Vietnam.

Key to the species of Vietnamese Megadermatidae

1 Vertical noseleaf relatively short, ca. 6—7 mm, approximately equal in
height to horizontal noseleaf, with rounded apex and distinctly convex
sides; its median ridge with wide heart-shaped base. Inner margins of ears
fused at about 15% or less of their height. Lacrymal width of skull greater
than distance from orbit to canine. Coronoid process distinctly higher than
lower canine, with steep posterior margin........ Megaderma spasma (p. 83)

— Vertical noseleaf relatively long, ca. 10 mm, conspicuously higher than
horizontal noseleaf, with straight top and slightly convex sides; its median
ridge with relatively narrow rounded base. Inner margins of ears fused at
about 30% of their height. Lacrymal width of skull less than distance from
orbit to canine. Coronoid process equal or less in height than lower canine,
with shallow posterior margin..........cc.cceeceveennenee. Megaderma lyra (p. 84)

Genus Megaderma E. Geoffroy, 1810

GENERAL CHARACTERISTICS. General appearance (Fig. 9d, Fig. 10c) and natu-
ral history patterns typical of the family.

Diacnosis. Skull on Fig. 43. Dental formula: 1%, C'/, P/, M/ x2 = 28.
Upper canines strong, projecting forward beyond the anterior part of skull,
with large supplementary posterior cusp, and small supplementary cusp on the
anterior part of cingulum. Small upper premolar much reduced and intruded,
entirely hidden behind the crown of large premolar. Mesostyles of upper mo-
lars reduced. Skull with almost entirely reduced premaxillae and greatly re-
duced nasals. Sagittal crest well-developed.

DistriBUTION. From the Indian subcontinent through southeastern Asia
to the Philippines and Moluccas; occurring throughout Indochina, but never
abundant.

TaxoNoMICAL REMARKS. Contains two species, usually referred to separate
subgenera (M. lyra belonging to the subgenus Lyroderma Peters, 1872), both
occurring in Vietnam.
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Megaderma spasma (Linnaeus, 1758)

ComMON NAMES. Doi ma nam; Lesser false vampire; Manaiickuii JkeBaM-
Hp.

MATERIAL STUDIED. Twenty two specimens from Dong Nai, Tay Ninh, Dak
Lak, Lam Dong and Ba Ria—Vung Tau provinces; also five specimens from
the Philippine Islands.

IpENTIFICATION. Small to medium-sized megadermatid (weight ca. 13-28 g;
forearm ca. 52—62 mm; CCL ca. 21.9-23.6 mm; App. II, Table 3) of charac-
teristic appearance. Ears very large (ca. '/, of head and body length or longer)
with a long bifid tragus.

The presence of a well-developed tragus readily distinguishes this bat
from all other leaf nosed bat families. Essentially similar to M. lyra, differing
in smaller size, shorter and more convex-sided vertical noseleaf, ears being
joined along ca. 30—50% of their length.

DISTRIBUTION AND COLLECTING SITES. See Map 11. Widely distributed
throughout the Indomalayan region, from western India to Vietnam, Philippine
and Sunda Islands (Corbet, Hill, 1992). In Vietnam This species seems to be
common and widespread in lowland woodlands. It was reported mainly from
the southern and central parts of the country: Dak Lak, Tay Ninh and Dong
Nai provinces, Con Son Island (Dang Huy Huynh et
al., 1994), Thom and Phu Quoc Islands (Kuznetsov,
Pham Trong An’, 1992), Ninh Binh, Nghe An, Quang
Binh, Quang Tri, Thua Thien—Hue, Binh Dinh, Dak
Nong and Kien Giang provinces (Dang Ngoc Can et
al., 2008). We found this species in Tay Ninh (Lo Go
Xa Mat), in Dong Nai (Vinh Cuu and Cat Tien), Binh
Phuoc (Bu Gia Map), Dak Lak (Yok Don) and Lam
Dong (Loc Bao) provinces and on Con Dao islands.

COMMENTS ON NATURAL HISTORY. Specialized
gleaner, probably—perch-hunter, taking its prey
from the ground, tree branches and trunks and also
in the air by slow but very maneuverable hawking,
or by short spurts from the perch. Roosts are usu-
ally found in hollow trees, local houses and caves
(Bates, Harrison, 1997; V.A. Matveev, pers. comm.;
our survey). Diet reported to be composed of vari-
able large flying and flightless insects, but not of ver-

i1 . Map 11. Megaderma
tebrates (Phillips, 1980). Feces collected in Ma Da  spasma.
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forest contained remains of mantids and large cockroaches. However, a captive
individual in Tay Ninh was maintained for several weeks on a diet of insects,
and lizards (Hemidactylus frenatus, Mabuya sp.), thus showing a tendency
towards carnivory. Births probably correlated with the end of dry season: fe-
males with newborns were observed in Yok Don in second half of April, on
Con Son Is. —in the beginning of June.

Megaderma lyra E. Geoffroy, 1810

CoMMON NAMES. Doi ma béc; Great false vampire; Maauniickuii mxeBam-
mp.

MaTeRIAL STUDIED. Nine specimens from Dong Nai, Binh Phuoc and Dak
Lak provinces; one specimen from India was also examined.

IDENTIFICATION. A medium to large megadermatid (weight ca. 35-60 g; fore-
arm ca. 5672 mm; CCL ca. 24.5-28 mm; App. II, Table 3), in general shape
somewhat similar to Hipposideros (even in resting posture). Body short and
solidly built. Ears large, only slightly less than half of head and body length.
Ear pinna broadly rounded on top. Tragus ca. '/, of ear length, characteristi-
cally bifid, with its main (posterior) tip pointed and slightly lopsided ante-
riorly. Wings large and wide, dark brownish gray in color. The noseleaf is
erect, ca. 10 mm in length, with straight top and relatively low convex sides, in
comparison with previous species. Its base rounded,
simple in shape. Pelage mouse-gray on dorsum and
somewhat lighter on underparts, tipped with white on
throat and belly; juveniles are darker than adults.

The presence of a well-developed tragus readily
distinguishes this bat from all other leaf nosed bat
families. Essentially similar to M. spasma, differing
in larger size, longer and more convex-sided vertical
noseleaf, ears being joined along ca. 10—15% of their
length.

DISTRIBUTION AND COLLECTING SITES. See Map
12. Trans-Indomalayan species. Widely distributed
from Pakistan to Thailand and eastern China. In
Vietnam until recently it was known from only Hoa
Binh Province (Huynh et al, 1994) and from Phong
Nha—Ke Bang National Park (Timmins et al., 1999;
Kruskop, 2000b). Later was also reported from
Tuyen Quang, Bac Kan, Lang Son, Son La, Thai
Map 12. Megaderma lyra. ~ Nguyen, Ninh Binh, Hoa Binh, Nghe An, Ha Tinh,
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Thua Thien-Hue, Gia Lai, Dak Lak, Lam Dong and Dong Nai provinces (Dang
Ngoc Can et al., 2008). We captured this bat in Cat Tien, Bu Gia Map and Chu
Yang Sin (Dong Nai, Binh Phuoc and Dak Lak Provinces, respectively).

COMMENTS ON NATURAL HISTORY. Specialized ground-gleaner, probably,
perch-hunter, taking prey from ground, water surface, walls and ceilings of
caves. Feeds on large insects and arachnids and also on small vertebrates, in-
cluding other bats (Advani, 1981; Csorba et al., 1999). Food remains of this spe-
cies in Bu Gia Map contained parts of large grasshopper, bones of Rhacophorid
frogs and feathers and bones of small birds (4drachnothera, Malacopteron and
Ceyx). Food remains gathered in Cat Tien, contained mainly bird feathers and
also bone remains of arboreal rodent Chiropodomys gliroides. Cave-dweller;
in Ke Bang a group of 3 individuals was observed inside a cave, inhabited also
by three Hipposideros species (Kruskop, 2000a). In Bu Gia Map food remains
were found and bat was observed in the abandoned house (Kruskop, 2010a)
though it was not probably a main roost of the animal.

FamiLy HipPOSIDERIDAE LYDEKKER, 1891

CoMmMON NAMES. Ho doi miii; Old World leafnosed bats, False horseshoe
bats; JIucronocsl, ITogkoBory0sl, JIoKHBIE TOJKOBOHOCHI.

GENERAL CHARACTERISTICS. Includes bats of variable appearance but with
strong adaptations towards perching on ceilings of roosts and “walking” be-
low them using only hind feet. Complex noseleaf structures facilitate the
emission of narrow-band constant frequency echolocation signals, enabling
to detect fluttering prey against background clutter, using Doppler-shifted
echoes.

Diacgnosts. Skull with slender premaxillae sutured only to the palate with
no nasal branch (eventually broken off in collection specimens) and pro-
nounced nasal inflations. One pair of reduced upper incisors and one pair of
small lower premolars present. Noseleaf of complex structure (Fig.11), with
a well-developed anterior leaf (horseshoe) and variously shaped (and devel-
oped) intermediate and posterior leafs, the former with no connecting process
and the latter with no well-defined dorsal process (lancet). Ear with no tragus
and variously developed (usually prominent) antitragal lobe. Tail vertebrae
flex dorsally. Toes with two phalanges each.

DistriBuTion. Widely distributed in the Old World tropics from western
Africa eastward through the Indomalayan Region to Australia, penetrating into
subtropical areas of Africa and Asia. Very common and sometimes abundant
throughout Indochina.
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Fig. 11. Head of Hipposideros grandis, demonstrating Hipposiderid noseleaf structure.

NATURAL HISTORY. Specialized insectivores, mostly aerial foragers, how-
ever, a number of gleaners are known; perches are often used to detect and
consume prey. Quite common in various primary and disturbed landscapes,
especially abundant in areas with caves, where they may form huge colonies,
often mixed with other bat species. They require more or less exposed roosting
sites (e.g., large tree hollows, caves, attics, etc.), where they could hang freely
from the ceiling.

TaxoNOMICAL REMARKS. Sometimes regarded as a subfamily within
Rhinolophidae (Koopman, 1994; Simmons, Gaisler, 1998), but should be con-
sidered as a separate family according to Corbet and Hill (1992), Bogdanowicz
and Owen (1998). McKenna and Bell (1997) suggest to use Rhinonycterinae
Gray, 1866 for this group instead of Hipposiderinae, because Gray’s name has
priority over Lydekker’s one. For reasons to use Hipposideridae Lydekker,
1891 as valid name for this family see Simmons (2005).

There are four genera traditionally reported for Vietnamese fauna. However,
enigmatic genus Paracoelops known only by the holotype of single species,
P. megalotis Dorst, 1947 is now found to be a result of misidentification (Vu
Dinh Thong et al., 2012c).
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Key to the genera of Vietnamese Hipposideridae

External characters

1

Tail rudimentary, not longer than 2 mm. Anterior noseleaf deeply emar-
ginated anteriorly, supplemented by two forwardly projecting lappets.
Interfemoral membrane much reduced ...........cccceeeeneenne. Coelops (p. 109)

External tail well-developed. Anterior noseleaf more or less horseshoe-
shaped, without forwardly projecting lappets. Interfemoral membrane

Posterior leaf divided into three lobes, amongst which the median is tallest
and pointed. Tail definitely projects beyond the posterior margin of inter-
femoral membrane............cccoeevevvieiieieiieieieeeee e Aselliscus (p. 87)

Posterior leaf has shape of a transverse skin ridge, without distinct lobes. Tail
not projected beyond posterior margin of membrane.... Hipposideros (p. 89)

Cranial characters

1

2

Upper canine with two supplementary cusps (Fig. 14b)........ccecvevvevenns 2
Upper canine without distinct supplementary cusps... Hipposideros (p. 89)

Posterior supplementary cusp of upper canine small, more than twice lower
than large premolar. Posterior palatal emargination deep, at the level of
anterior border of last upper molars. Small lower premolar subcircular in
0CCIUSIALl VIEW ...ovviiiiieiiiciieeie e Aselliscus (p. 87)

Posterior supplementary cusp of upper canine large, equal in height to large
premolar. Posterior palatal emargination shallow, almost at the level of pos-
terior border of last upper molars. Small lower premolar elliptical in occlu-
SIAL VIBW ...ttt Coelops (p. 109)

Genus Aselliscus Tate, 1941

GENERAL CHARACTERISTICS. Small leafnosed bats with tricuspid posterior

noseleaf. Probably the most primitive representatives of their tribe.

Diacnosis. Dental formula: I'/, C'/| P*/, M/, x2 = 30. Premaxillae are di-

verging anteriorly. Rostrum greatly inflated. Sagittal crest poorly developed.
Edge of the posterior noseleaf possesses three pointed processes. Tail well-
developed, extends beyond the posterior margin of interfemoral membrane.

DistriBUTION. Two isolated areas: Burma and southern China south to

Malaya and the Moluccas.

NATURAL HISTORY. Virtually unknown.
TAxoNOMICAL REMARKS. Two species recognized, one found in Vietnam.
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Aselliscus stoliczkanus (Dobson, 1871)

ComMmMON NAMES. Dot mili ba 14; Stoliczka’s trident bat; FOxxHOa3uarckuii
Tpe3yOIIeHocC.

MATERIAL STUDIED. Nine specimens from Thanh Hoa, Lao Cai, Hai Phong
and Ha Noi provinces, including one specimen from Hanoi donated by Dr.
Dao Van Tien. Description below also follows Medway (1978), Lekagul and
McNeely (1977), Nowak (1991).

IpEnTIFICATION. A small leaf nosed bat (weight ca. 6—8 g; forearm ca. 39—
44 mm [5.2-5.7 g and 43.5-45.6 mm in Cat Ba specimens], CCL 26—26.5 mm;
App. II, Table 4), somewhat resembling a small short-eared Hipposideros.
Anterior noseleaf narrow, with two pairs of supplementary leaflets. Posterior
noseleaf terminating with three moderate and rather bluntly pointed processes.
Intermediate noseleaf distinctly narrower than anterior and posterior noseleafs.
Frontal sac is present in both sexes. Tail slightly extends beyond interfemoral
membrane. Ears proportionally short, broad with acutely pointed tips.

Readily distinguishable from the remainder Vietnamese leaf nosed bats by
its characteristic tricuspid posterior leaf.

DISTRIBUTION AND COLLECTING SITES. See Map 13. Distributed sporadical-
ly from Myanmar and southern China south to Malaya. An uncommon bat,
with highly sporadic distribution in North and Central Vietnam. Reported
by Dang Huy Huynh et al. (1994) from Lao Cai, Lai Chau, Lang Son, Hoa
Binh, Ninh Binh and Quang Binh provinces, found in
Phong Nha by D. Hendrichsen (Timmins et al., 1999;
Hendrichsen et al., 2001). Also reported from Tuyen
Quang, Bac Kan, Son La, Phu Tho, Hai Phong,
Thanh Hoa, Nghe An, Quang Tri and Thua Thien-
Hue by Dang Ngoc Can et al. (2008). Specimen in
ZMMU collected by Dao Van Tien probably origi-
nated from T.P. Hanoi. We found this bat in Hoang
Lien Son (Lao Cai province) and on Cat Ba Island.

COMMENTS ON NATURAL HISTORY. Natural history
poorly known. Probably, a cave-dweller (Bates et al.,
2000). On Cat Ba Island almost all individuals (with
single exception) were captured over the road on the
edge between agricultural landscape and secondary
growth (Abramov, Kruskop, 2012). This bat is fast-
flying aerial hawker that most probably prefers open

Map 13. Aselliscus stolic- landscapes.
zkanus.
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Genus Hipposideros Gray, 1831

GENERAL CHARACTERISTICS. Small to fairly large bats (forearm ca. 32—
115 mm) with morphological characteristics typical of the family.

Diacnosis. Skulls on Fig. 44-45. Dental formula: I'/, C'/ P/, M/, x2 = 30.
Upper canine simple, without supplementary cusps (Fig. 14a). Sagittal crest
variably developed but not in the immediate postorbital region. Extra phalan-
ges of foot completely fused (i.c., all toes with two phalanges). Posterior nose-
leaf lacking any well-defined dorsal process; usually it is low, with rounded
or straight upper margin, somewhat bended forward. Tail well-developed, not
extending beyond interfemoral membrane.

DistriBuTiON. Widely distributed throughout the Old World tropics, south
to Australia. Very common throughout Indochina.

NATURAL HISTORY. Particularly common in limestone areas and places with
artificial caverns, however, some may use human buildings or hollow trees as
shelter. Several species form large colonies in caves, often together with other
bats. Most species are aerial insectivores (Panyutina, 2008), few perch-hunters
and, probably, gleaners are also known.

TAxoNOMICAL REMARKS. An extremely diverse and taxonomically complex
genus containing no less then 70 living species (Simmons, 2005), and the
descriptions of new species are regularly publishing in last years. Its struc-
ture represents a real nightmare for taxonomists. This genus was thought to
be paraphyletic against closely related Aselliscus and Afro-Arabian Asellia,
Anthops and extinct Pseudorhinolophus, however there was no common
point of view on this topic (Bogdanowicz, Owen, 1998; Hand, 1998; Wang
et al., 2003; Francis et al., 2010). Latest molecular genetic results support the
Hipposideros monophyly (Murrey et al., 2012). Previously we supposed that
some morphologically distinct and commonly accepted species groups may
correspond to previously proposed genus-group names (e.g., those of Peters,
1871 and Tate, 1941) thus reflecting hierarchical structure of morphoecological
diversity within Hipposideros. Hence we found it appropriate to tentatively re-
establish some of these names in subgeneric rank, namely Gloionycteris Gray,
1866, Chrysonycteris Gray, 1866 and Ptychorhina Peters, 1871 (Borissenko,
Kruskop, 2003). However, such deviation has no support from either morpho-
logical (Hand, Kirsh, 1998) or genetic data (Francis et al., 2010; Murrey et
al., 2012), except for Chrysonycteris since there some genetic evidences for
monophyly of the “bicolor” species group. The name Gloionycteris should
not be used because its type species—H. armiger—shown to be closely re-
lated to H. larvatus, member of nominotypical subgenus, and not to other large
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Hipposideros (Gu et al., 2008; Francis et al., 2010). Relationships between
African and Asian lineages even more uncertain than that between Asian ones,
so, the name Ptychorhina very doubtfully can be adopted for any Asian species.
Until a more reliable phylogenetically substantiated structure will be proposed,
it will be more adequate to use hierarchy of species groups sensu Koopman
(1994) and Simmons (2005), with certain changes: H. armiger and H. turpis
should be included in “/arvatus™ species group, and H. galeritus should be
removed to the group of its own, as it was suggested by Tate (1941) and now
supported be Murrey et al. (2012).

Key to Vietnamese Hipposideros

1 Larger species: FA longer than 51 mm, condylocanine length more than

20 TNttt ettt 2
— Smaller species: FA not longer than 51 mm, condylocanine length less than
1O MMttt 10

2 Fleshy outgrowths always present behind the posterior leaf in the shape of
bilobed erected structure, which somewhat exceed posterior leaf in height
in young animals and females and very large in males (Fig. 12). Two pairs
of supplementary leaflets aside anterior leaf. Upper profile of the skull con-
spicuously concaved in anterior half (Fig. 13a).......ccccccovirviirinrieiieieennns 3

— Fleshy outgrowths behind posterior leaf, if present, not have bilobed shape.
Three to four pairs of supplementary leaflets aside anterior leaf. Upper pro-

file of the skull not concaved (Fig. 13b).....cccccovvviiiiiiieiiieieee e, 5
3 Zygomatic width 17 mm or more. Anterior noseleaf rounded, with only
medial emargination ............coeceeveeeerieieneee e H. pratti (p. 99)

— Zygomatic width not more than 17 mm. Anterior noseleaf looks somewhat
angular because of small lateral emarginations ............cccceeeeevierenieniennnns 4

4 Larger: condylocanine length more than 26.5 mm. Median emargnation on
the anterior leaf less than 1.5 mm in depth .............. H. scutinares (p. 101)
— Smaller: condylocanine length no more than 26.5 mm. Median emargna-
tion on the anterior leaf 1.5-2 mm in depth........................ H. lylei (p. 100)
5 Contrast white or (in adult females) yellow spot present on each shoulder.

Nasal swellings of skull enlarged, thus upper profile of the rostrum is on the
level of braincase (Fig. 13¢) ...ocvverinenenencnicnicicne H. diadema (p. 102)

— No contrast spots on shoulders. Nasal swellings not conspicuously en-
larged; rostral upper profile more or less gradually slopes to braincase (Fig.
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Forearm more than 65 mm. Outgrowths
behind the posterior leaf conspicuous,
especially in males (though never have
bilobed shape). Posterior leaf proportion-
ally narrow, usually narrower than inter-
mediate one. Fur coloration usually dark
brown or blackish...........ccccoeveinininn. 7

Forearm less than 65 mm. Outgrowths
behind the posterior leaf less conspicu-
ous, represented only by protuberances
between noseleaf and eyes. Posterior
noseleaf slightly wider than intermedi-
ate one. Fur coloration commonly dull-
brown to Orange ..........cceceeeevveereerreenenn. 9

Forearm less than 80 mm, condylocanine
length less than 25 mm, upper toothrow
10.2 mm or less ....... H.alongensis (p. 98)

Forearm more than 80 mm, condylo-
canine length more than 25 mm, upper
toothrow more than 10 mm. .................. 8

Skull more robust: condilocanine length
usually more ttan 27 mm, upper tooth row
more than 11.7 mm, width across upper
canines 8 mm Or MOTe.........ccevveuerreeevennn

Skull less robust: condilocanine length
less than 27 mm, upper tooth row no more
than 11.5 mm, width across upper canines
less than 8 mm.............. H. griffini (p. 97)

Coloration usually dull-brown or greyish.
Size smaller: forearm usually less than
58 mm, condylo-canine length usually
less than 19.5 mm......H. larvatus (p. 92)°
Coloration usually bright reddish-brown
or rich broun. Size larger: forearm more
than 57.5 mm, condylo-canine length

Fig. 12. Head of a male Hippo-
sideros scutinares, demonstrating
facial «shield».

Fig. 13. Rostral profiles of large
Hipposideros: a) H. scutinares; b)
H. armiger; c) H. diadema.

¢ — but see comments under H. grandis about specimens from Con Son Islands.
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more than 19.5 MM........cocooiiiiiiiiiiieee H. grandis (p. 94)
10 Anterior noseleaf with two pairs of supplementary leaflets. Ears relatively
short, not reaching the end of muzzle when laid forward ..................co.c.....
..................................................................................... H. galeritus (p. 108)

— Anterior noseleaf with one pair or no supplementary leaflets. Ears large,
extending to or beyond the end of muzzle when laid forward................. 1

11 Larger: FA over 45 mm, CCL over 16.5 mm. Internarial septum expanded
into a disk-like structure. Anterior noseleaf with a medial emargination 12
— Smaller: FA less than 44 mm, CCL less than 16 mm. Internarial septum not
forming a disk-like structure. Anterior noseleaf lacking a medial emargina-
tion and supplementary leaflets..........ocevivieriiiieniiieceeeeeeee e 13

12 Internarial disc wider, about 2.5 mm. Anterior noseleaf with well-devel-
oped lateral leaflets........ccoovvieiiiiiriieieceeeeeeee e H. rotalis’

— Internarial disc narrow, about 1.8 mm in width. Anterior noseleaf without
any supplementary leaflets ..............coceeeeenee. H. khaokhouayensis (p. 107)

13 Smaller: forearm less than 37 mm (usually less than 35 mm); upper
toothrow shorter than 5.3 mm .........ccccevevevienieenens H. cineraceus (p. 105)

— Larger: forearm more than 35 mm (usually more than 38 mm); upper
toothrow more than 5.5 MM .........ccovviiiiiiiiiiiceeceeeeeee e 14

14 Ears shorter than 20 mm, when laid forward reaching, but not extending
beyond the end of Muzzle .........cccocvvvveviiiieiicieiecee, H. ater (p. 106)

— Ears longer (over 20 mm) when laid forward extending beyond muzzle.....
...................................................................................... H. pomona (p. 103)

Hipposideros larvatus (Horsfield, 1823)

CoMMON NAMES. Dol nép mui xam; Horsfield’s leafnosed bat; JIucronoc
Xopchunna.

MATERIAL STUDIED. Twenty one specimens from Quang Ninh, Ninh Binh,
Quang Binh, Quang Tri, Son La and Tuyen Quang provinces and from Cat Ba
Island; also two specimens from China.

IDENTIFICATION. A medium-sized leaf nosed bat (weight ca. 11-15 g; fore-
arm ca. 51.5-58.6 mm; CCL ca. 18.2-19.7 mm; App. 1I, Table 4). Noseleaf
structure is relatively complex. Anterior leaf with three supplementary leaflets,
with a pronounced medial emargination. Intermediate leaf with one medial

7 —see comments under H. khaokhouayensis.
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and a pair of lateral inflations. Posterior noseleaf is subdivided into four cells
by three well-developed septa. Adult males possess a well-developed frontal
gland just behind posterior noseleaf. Pelage is short and soft, buff brown or
grayish-brown above, ochraceous brown below; dorsal hairs with conspicu-
ously lighter bases, darker midparts and paler extreme tips, giving dorsal fur a
glossy appearance. Immature individuals are more grayish than adults. Muzzle
pale, anterior and posterior leafs and supplementary leaflets brownish-gray.

This bat is very similar in external appearance to H. grandis and H. turpis, from
which can be distinguished mainly by smaller size. It differs from H. galeritus by
larger size and larger number of supplementary leaflets; from small specimens of
H. lylei it differs in the absence of fleshy outgrowths behind posterior leaf.

Hipposideros larvatus actually represents a complicated taxonomic group
very probably containing of more than one species (Francis et al., 2010). Two
subspecies were reported from Indochina, including Vietnam, previously:
H. [ grandis Allen, 1936 and H. [. alongensis Bourret, 1942 (Corbet, Hill,
1992; Koopman, 1994; Borissenko, Kruskop, 2003;
Kruskop, 2003); now they are treated as separate spe-
cies (Simmons, 2005; Vu Dinh Thong et al., 2012b).
Probably, H. larvatus s. str. occurs in Vietnam only
in northern part of the country, on lowland territo-
ries of Central Vietnam and on some coastal islands.
Specimens from the north may be provisionally as-
signed with the Chinese H. I poutensis Allen, 1906.
Taxonomic status of forms from Halong and Central
Vietnam needs clarification; at least latter one could be
a separate species. Specimens from Con Dao Islands,
though close in measurements to H. larvatus, actually
more probably belong to H. grandis according to ge-
netic data (Kruskop, 2011a).

DISTRIBUTION AND COLLECTING SITES. See Map
14. Thought to be one of the most widespread and
abundant Hipposideros species in the eastern half of
the Indomalayan region, from north-eastern India to  Map 14. Hipposideros lar-
Hainan Island and Malacca, also extending on Sunda ~ Vafus complex: combined

. . range — gray shading;
Islands, probably east to Timor (Corbet, Hill, 1992). . .own Iocalities for 4.
From Vietnam it was reported sporadically through-  /arvatus — black squares;
out the territory, including most of the coastal islands ~ Verified localities for H.
grandis — black dots;

(Kuznetsov, An’, 1992; Dang Huy Huynh et al.,  yndescribed form (H. cf.
1994; Kuznetsov, 2000). We found this species in Ke  /arvatus) — open square.
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Bang (Qung Binh Province; Kruskop, 2000b, but see comments above) and
on Cat Ba Island (Abramov, Kruskop, 2012). Specimens from Son La (in col-
lection of IEBR) and Tuyen Quang (collection of ROM) are also tentatively
belonging to this species.

COMMENTS ON NATURAL HISTORY. Aerial insectivore with powerful and rela-
tively maneuverable flight. In Ke Bang these bats seem to live solitary or in
small groups; on Cat Ba Island we also did not observed more then one or two
animals simultaneously. Probably a cave-dweller, also inhabiting temples and
old mines. All animals observed on Cat Ba demonstrate powerful, swift and rela-
tively maneuverable flight; probably they mainly forage in disturbed and second-
ary formations with medium-cluttered space. Echolocation signal in general is
described with CF component at ca. 110 kHz or higher (Thabah et al., 2006);
however on Cat Ba we observed echolocation signals detectible at 93—103 kHz
with main frequency at ca. 98-99 kHz (Abramov, Kruskop, 2012).

Hipposideros grandis Allen, 1936

CoMMON NAMES. Doi nép mui xam 16n; Grand leafnosed bat; JIucronoc
CpeaHuil.

MATERIAL STUDIED. A total of 29 specimens from Lam Dong and Dong Nai
provinces; 20 specimens from Con Dao archipelago; also 21 specimens from
Cambodia were examined.

IDENTIFICATION. A medium-sized leaf nosed bat (weight in mainland indi-
viduals ca. 15.5-22.6 g; forearm ca. 57.6—64.2 mm; CCL ca. 19.6-21.7 mm;
App. 11, Table 4); animals from Con Dao population are significantly smaller.
In general appearance and noseleaf structure greatly resembles H. larvatus
(see comments under that species). Anterior leaf wider than in H. larvatus,
with three supplementary leaflets. Adult males possess a well-developed pale-
whitish frontal gland just behind posterior noseleaf (Fig. 11). Pelage is short
and soft, relatively dark russet brown or orange above (in two different color
phases), ochraceous brown below; dorsal hairs with conspicuously lighter bas-
es, darker midparts and paler tips, giving dorsal fur a glossy appearance. Ears
and membranes are well-pigmented, dark. Muzzle pale, anterior and posterior
leafs and supplementary leaflets gray.

Differs from very similar H. larvatus by larger size (first of all, by cranial
measurements) and, usually, by brighter coloration, from H. alongensis and
H. armiger—by smaller size, fur coloration and absence of fleshy outgrowths
behind posterior leaf.

This species for long time was treated as a race of H. larvatus (Koopman,
1994), though its distinctiveness was shown on morphological (Kitchener,
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Maryanto, 1993), acoustic and genetic (Thabah et al., 2006) data. However
proper name for this form is provisional and needs further investigation of
the type material (Francis, pers. comm.). Animals from Con Dao archipelago
were traditionally allocated to H. larvatus and even to Bornean subspecies H.
l. neglectus Sody, 1936 (Van Peenen et al., 1970; Koopman, 1994). However
available genetic data indicate them as an insular smaller race of H. grandis
(Kruskop, 2011a).

DISTRIBUTION AND COLLECTING SITES. See Map 14. Distributed in Myanmar,
Thailand, Cambodia and Vietnam. In Vietnam it is known living sporadical-
ly throughout the southern part of the country. It is known from Vinh Cuu
Reserve (Son et al., 2009), Cat Tien and Cat Loc National Parks and Con Dao
Islands; there are almost no doubts that animals from Phu Quoc (reported as H.
larvatus by Dang Ngoc Can et al., 2008) also belong to this species.

COMMENTS ON NATURAL HISTORY. Presumably inhabits lowland forested ar-
eas. Aerial insectivore. Usually a highly gregarious cave-dweller. A large colo-
ny of this species, associated with Miniopterus spp., was observed in a cave in
Cat Loc. In Cat Tien observed aggregations include from dozens to hundreds
of individuals. On Con Son Island about two thousands of Hipposideros were
observed simultaneously when they moved from the day roost to their forag-
ing areas. Flight is relatively fast and powerful but not very maneuverable.
Foraging areas include forest edges, forest roads and clearings. Echolocation
signal is of fairly low intensity, CF component at ca. 98 kHz (Thabah et al.,
2000).

Hipposideros armiger (Hodgson, 1835)

CoMMON NaMEs. Doi nép miii qua; Himalayan leafnosed bat; I'imamaiicknit
JICTOHOC.

MaTeRIAL sTUDIED. Thirty specimens from Ha Tinh, Quang Binh, Khanh
Hoa, Dak Lak, Lam Dong, Dong Nai and Lao Cai provinces.

IDENTIFICATION. A very large leaf nosed bat (weight ca. 37-51 g; forearm
ca. 86-92.5 mm; CCL ca. 27.4-29.8 mm; App. I, Table 4). Ears moderate,
broadly triangular. Noseleaf with four pairs of supplementary leaflets (outer
pair may be greatly reduced). Anterior leaf lacking a median emargination.
Intermediate leaf with a well-defined median process. Posterior leaf narrow-
er than anterior and even intermediate leafs, with three septa and four cells.
Frontal gland well-developed in males. As opposed to H. pratti, this species
has no bilobed “shield” behind the posterior leaf, but possesses a pair of con-
spicuous fleshy elevations (outgrowths) above each eye. Fur dark gray-brown
to black dorsally, slightly paler dark gray on underparts. Muzzle, tips of ears
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and membranes dark gray-brown. Skull with a large sagittal crest. Upper pro-
file of rostrum slopes gradually from anterior end of sagittal crest (Fig. 12b).

H. armiger differs from all other Hipposideros of similar size by uniform
dark coloration and noseleaf proportions; from closely related H. griffini—by
larger skull size. Vu Ding Thong et al. (2012a) wrote that there is clear dif-
ference between the two species in echolocation call frequency. However we
found frequency characteristic to H. griffini in H. armiger from several place
in Central and South Vietnam.

DISTRIBUTION AND COLLECTING SITES. See Map 15. Indomalayan species,
widely distributed from Nepal to Taiwan and Malacca. In Vietnam it was re-
ported from several from Ha Giang, Lao Cai, Tuyen Quang, Bac Kan, Lang
Son, Son La, Vinh Phuc, Hai Phong, Hoa Binh, Ninh Binh, Phu Tho, Nghe An,
Ha Tinh, Quang Binh, Quang Tri, Thua Thien-Hue, Quang Nam, Da Nang,
Kon Tum, Binh Dinh, Dak Lak, Dong Nai and Lam Dong provinces and on
Phi Quoc Island (Dang Huy Huynh et al., 1994; Dang Ngoc Can et al., 2008).
It is also reported for most of the coastal islets, in both northern (Tonkin Gulf)
and southern parts of Vietnam (Kuznetsov, Pham Trong An’, 1992; Kuznetsov,
2000); however its occurrence on Con Dao archipelago looks quite doubt-
ful (Kruskop, 2011a). We found this species in Vu Quang Nature Reserve
(Kuznetsov et al., 2001), in Ke Bang (Kruskop,
2000b), on Hon Ba mountain (Borissenko et al.,
2006), on Dalat Plateau (Abramov et al., 2009), in
Chu Yang Sin mountains, in Bao Lam and on Hoang
Lien Son. This species is likely to be common in
limestone (and, possibly, other montane) areas else-
where in North and Central Vietnam though sporadic
in southern part of the country.

COMMENTS ON NATURAL HISTORY. This bat oc-
curs in various landscapes from agricultural lands
to primary forests though probably prefers outer or
disturbed parts of forest massifs. It was found from
low elevations up to ca. 1500 m a.s.l. in Hoang Lien
Son and Central Highlands. Roosting bats have been
found in caves. This species uses large cavities on
the ceiling, where individuals keep a certain distance
(ca. 15 cm) from each other (Kruskop, 2000a). In Cat

Map 15. H"POS’dEf %? Ba National Park roosting in buildings was reported
armiger — gray shading,
black dots: H. griffini — (Abramov, Kruskop, 2012). Our data suggest that

black squares. foraging behavior is represented by relatively slow
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aerial hawking over clearings, riverbeds, or along forest edges at the canopy
level (Borissenko et al., 2001). Droppings of this bat always contain fragments
of thick chitin covers, and particles of large beetles and cicadids were collected
under the roosting site of this species. The peak of births in Central Vietnam
is probably confined to the end of April. According to Vu Dinh Thong et al
(2012), call frequencies of H. armiger in Vietnam varies from 64.7 to 68.8
kHz. However, echolocation calls in Ke Bang, Bao Lam and Hon Ba, referred
to the given species, were moderately loud CF at 78 kHz; on Cat Ba Island
echolocation calls at ca. 62 kHz were fixed.

Hipposideros griffini Thong, Puechmaille, Denzinger, Dietz, Csorba,
Bates, Teeling and Schnitzler, 2012

ComMON NaMEs. Doi nép miii Grip-phin; Griffin’s leafnosed bat; JInctonoc
I'pudduna.

MATERIAL STUDIED. No material was seen; description below is based on Vu
Dinh Thong et al. (2012a).

IpENTIFICATION. A very large leaf nosed bat (weight ca. 44 g; forearm ca.
83.3-90.0 mm; CCL ca. 25.5-26.5 mm), very similar to H. armiger in gen-
eral appearance and proportions. Fur coloration from brown to gray, somewhat
paler on the underparts. Ears moderate, broadly triangular. Noseleaf with four
pairs of supplementary leaflets (outer pair is the smallest). Anterior leaf with
a minute median emargination. Intermediate leaf is equal in width to anterior
one, with a swollen median septum. Posterior leaf narrower than anterior and
intermediate. Adult males have definite fleshy outgrowths and well-developed
glandular sack behind the posterior leaf. Skull with well-developed sagittal
crest, robust, similar to that of H. armiger but smaller and with more narrow
zygomatic arches.

From H. armiger with which it is occurs sympatrically on Halong Bay
Islands, H. griffini differs mainly by smaller skull.

DISTRIBUTION AND COLLECTING SITES. See Map 15. This bat was found to date
only on Cat Ba Island, Hai Phong province (terra typica) and in Chu Mom Ray
National Park, Kon Tum Province (Vu Dinh Thong et al., 2012a).

COMMENTS ON NATURAL HISTORY. Species is restricted to karstic and moun-
tainous territories covered with variably disturbed forest. It is probably a cave-
dweller and an aerial insectivore, similar in that to H. armiger and H. larvatus.
Echolocation frequencies vary from 76.6 to 79.2 kHz. Males, captured in Chu
Mom Ray in august were reproductively active.
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Hipposideros alongensis (Bourett, 1942)

CoMMON NAMES. Doi nép miii nho; Halong bay leafnosed bat; Xamonrckuii
JIMCTOHOC.

MATERIAL STUDIED. Seven specimens from Vung Tau and Ninh Binh
Provinces; two specimens of Hipposideros turpis from Japan were taken for
comparison. Description below is also based on Vu Dinh Thong et al. (2012b).

IpENTIFICATION. A medium to large leaf nosed bat (weight ca. 27-35 g.; fore-
arm ca. 66—71 mm in Cat Ba population, ca. 68-76 in mainland population;
CCL 22.5-24.4 mm; App. 11, Table 4), in general appearance resembling H.
armiger and extralimital H. pendleburyi. Ears relatively large (ca. %/, of head
and body length), broadly triangular and pointed. Noseleaf with three or four
pairs of supplementary leaflets. Posterior leaf almost equal in width to the an-
terior leaf. Frontal gland well-developed. Fur of various brown tinges, with
light hair roots; belly paler than back. Ears and membranes dark gray-brown,
muzzle less pigmented.

Amongst the Vietnamese leaf nosed bats, this species could be confused
with large specimens of H. grandis or with small H. lylei. It differs from the
former by nevertheless larger size and narrower posterior leaf and from the
latter by the poor development of fleshy outgrowths behind the posterior leaf.
From the closely related H. armiger and H. griffini this species differs by
smaller external and cranial measurements.

This bat was initially described from islands of Halong bay as a sub-
species of H. larvatus (Corbet, Hill., 1992) and later was allocated to the
Japanese H. turpis also as a local subspecies (Topal, 1993). The typical race
of this species is confined to Ryukyu Islands (Ohdachi et al., 2009). Another
form also thought to be a race of H. turpis—pendleburyi Chasen, 1936,
somewhat larger than the Ryukyu specimens, was described as a separate
species from peninsular Thailand. As we stated previously, our specimens
from Cuc Phuong (collected by G.V. Kuznetsov) correspond well with the di-
agnosis provided in Lekagul and McNeely (1977), and thus seem to be simi-
lar to the Thai form. However, these specimens demonstrate some difference
from typical H. turpis (according to the description in Yoshiyuki (1989) and
available skull images (Abe, 2000)), on the one hand, and with typical alon-
gensis, on another. There was supposed that the Indochinese Hipposideros
represents a form, distinct from the Ryukyu H. turpis, and probably must be
allocated to H. pendleburyi or to the species of its own (Vu Dinh Thong et
al., 2012a; Abramov, Kruskop, 2012). Finally, this complex was revised by
Vu Dinh Thong et al. (2012b) who raised H. alongensis to the full species
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distinct from both H. pendleburyi and H. turpis, and
described mainland form as a separate subspecies
H. a. sungi Thong et al., 2012.

DISTRIBUTION AND COLLECTING SITES. See Map
16. As a separate species, H. alongensis is current-
ly known only from Vietnam; however there are
strong probabilities that it will be find in Laos and
Southern China. It was reported from Tuyen Quang,
Bac Kan, Yen Bai, Ninh Binh, Thanh Hoa Provinces
and from islands of Ha Long bay, including Cat Ba
(Dang Ngoc Can et al., 2008; Vu Dinh Thong, Furey,
2008; Abramov, Kruskop, 2012; Vu Dinh Thong et
al., 2012b).

COMMENTS ON NATURAL HISTORY. Natural history
in Vietnam poorly known. This bat is a cave-dweller
and an aerial insectivore, similar in life stile to H. ar-
miger and H. larvatus. Colony seen on Cat Ba Island Map 16. Hipposideros
counts about 130—150 individuals; it was situated in  alongensis.

a doom-shaped cavern on the grotto ceiling, at about

10-12 m from the flour. Vu Dinh Thong et al. (2012b) reported about typical
colony size between 300 and 500 individuals. Echolocation calls detected on
Cat Ba were loud CF, at about 78 kHz (Abramov, Kruskop, 2012). According
to Vu Dinh Thong et al. (2012b), frequency of CF calls is around 79 kHz in H.
a. alongensis and 73 kHz in H. a. sungi. Newborns were reported from May
to June.

Hipposideros pratti (Thomas, 1891)

CoMMON NAMES. Doi nép mili Prat; Pratt’s leafnosed bat; JluctoHoc
[parra.

MaTERIAL STUDIED. No collection material from Vietnam was studied; one
specimen from China seen in Geneva Museum of Natural History. Description
below is mainly based on Allen (1938) and Robinson et al. (2003).

IDENTIFICATION. A large leaf nosed bat (forearm ca. 79—89.5 mm; CCL ca.
27.8-30 mm), in general appearance similar to H. armiger. Ear moderate, ca.
'/, of head and body length. Noseleaf with two distinct pairs of supplemen-
tary leaflets. Anterior noseleaf more rounded than that of H. armiger, with a
distinct median emargination about 1 mm in depth. Posterior leaf narrower
than anterior leaf, with only the medium septa well pronounced. Fleshy out-
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Fig. 14. Upper canines
(left lateral view) of Hippo-
sideros (a) and Coelops

(b).

Map 17. Hipposideros
pratti — gray shading; H.
scutinares — black dots.

growths behind the noseleaf form a conspicuous
shield-like bilobed structure (Fig. 12), smaller in fe-
males and subadults, larger in adult males. Frontal
gland well-developed, opening between lobes of the
“shield”. Pelage cinnamon brown above and paler
below, with dark hair roots. Muzzle and ears pale
brown, poorly pigmented, membranes brown. Skull
with a large sagittal crest; its upper profile between
posterior edge of nasal opening and sagittal crest
conspicuously concaved (Fig. 13a).

This species differs from closely related H. lylei
and H. scutinares by narrower “shield” and single
and shallow emargination on the anterior leaf; from
the former also by larger size. All three species dif-
fer well from H. armiger and H. turpis by the trans-
verse bilobed “shield” and two pairs of supplemen-
tary leaflets near the anterior leaf; from H. diadema
also by definitely different coloration; from all other
Vietnamese Hipposideros—by larger size.

DISTRIBUTION AND COLLECTING SITES. See Map
17. A Chinese species; distributed in Southern
and Eastern China and also in northern Vietnam
(Allen, 1938; Robinson et al., 2003). In Vietnam
is confirmed only from vicinity of Sa Pa, Lao Cai
Province (Robinson et al., 2003). However Dang
Ngoc Can et al. (2008) also reported this bat for
Lai Chau and Lang Son provinces; record in Quang
Binh province apparently represents a misidentifi-
cation of H. scutinares.

COMMENTS ON NATURAL HISTORY. Natural history

poorly known, probably similar to that of H. armiger. Cave-dweller, living
in colonies; often uses the same shelter with H. armiger, but inside the cave it
keeps in separate clusters (Allen, 1938).

Hipposideros lylei Thomas, 1913

ComMoN NAMES. Doi mui khién; Lesser shield-faced leafnosed bat; Mabrit

LIUTOMOPABIH JINCTOHOC.

MATERIAL STUDIED. No collection material was studied. Description below is
mainly based on Robinson et al. (2003) and Francis (2008).
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IDENTIFICATION. A large leaf nosed bat (forearm
ca. 73-84 mm; CCL 24.1-26.5 mm), essentially re-
sembling H. pratti, and formerly even thought to be a
subspecies of the latter (Tate, 1941). Anterior noseleaf
with one medial and a pair of lateral emarginations;
medial one is ca 1.5-2 mm in depth. Transverse fleshy
“shield” is very large and wide, especially in adult
males. Coloration similar to that of H. pratti, relative-
ly pale, with darker hair bases. Ears and margins of
noseleafs are blackish or pink.

This species may be distinguished from H. prat-
ti by three emarginations on the anterior leaf, about
twice larger “shield” and by smaller size.

DISTRIBUTION AND COLLECTING SITES. See Map
18. Indochinese and Malayan species, inhabiting
Myanmar, Yunnan, Thailand, Malaya and Vietnam.

. . . . Map 18. Hipposideros
In Vietnam is known from Lao Cai Province (where ,y,e’; PP

presumably coexists with H. pratti) and from Cuc

Phuong National Park; Ninh Binh Province (Robinson et al., 2003).
COMMENTS ON NATURAL HISTORY. Probably similar to that of H. armiger and

H. pratti.

Hipposideros scutinares Robinson, Jenkins, Francis and Fulford, 2003

CoMMON NAMES. Doi nép miii dong duong; Greater shield-faced leafnosed
bat; Bonpmioi IUTOMOPIBIN JINCTOHOC.

MATERIAL STUDIED. Ten specimens from Quang Binh province.

IpENTIFICATION. A large leaf nosed bat (weight ca. 32—-46.5 g; forearm ca.
76.8-81 mm [77.9-82.7; Robinson et al., 2003]; CCL 26.7-28.2 mm; App.
II, Table 4), essentially resembling H. pratti and H. lylei (with the latter was
previously confused: Kruskop, 2000; Hendrichsen et al., 2001; Borissenko,
Kruskop, 2003). Anterior noseleaf with one medial and a pair of lateral emar-
ginations. Transverse fleshy “shield” smaller in females and immatures, very
large in adult males though proportionally smaller than in H. /ylei. Coloration
similar to that of H. pratti, relatively pale, with brown or ginger hair bases, pale
midparts and brownish tips. Noseleafs and “shield” are pinkish.

This species may be distinguished from H. pratti by three emarginations
on the anterior leaf, wider noseleaf (9.5 mm and wider) and by smaller skull;
from H. lylei—by larger skull and smaller medial emargination on the ante-
rior leaf. Available genetic data did not show difference between this species
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and H. pratti (Francis et al., 2010), though it could be result of misidentifica-
tion or DNA introgression.

DISTRIBUTION AND COLLECTING SITES. See Map 17. Known only from central
parts of Laos and Vietnam. In Vietnam reported from Phong Nha and Ke Bang;
Quang Binh Province (Kruskop, 2000; Hendrichsen et al., 2001; Robinson et
al., 2003).

COMMENTS ON NATURAL HISTORY. According to wing proportions, the forag-
ing behavior of this bat may be similar to that of H. armiger —relatively slow
aerial hawking. In Ke Bang this species was observed in various habitats,
both primary (evergreen deciduous forest) and secondary. In Phong Nha and
Ke Bang roosts of H. lylei were situated in limestone caves (Timmins et al.,
1999; Kruskop, 2000a); animals clustered into small colonies, in the latter
case mixed with H. armiger. Colonial behavior is similar to that of the latter
species. The peak of births in Central Vietnam is probably confined to the
end of April.

Hipposideros diadema (E. Geoffroy, 1813)

ComMoON NAMES. Doi mii 16n; Diadem leafnosed bat; bonsIoii aucroHoc.

MATERIAL STUDIED. Two adult specimens from Binh Phuoc province; also
six specimens from the Philippine Islands were examined.

IDENTIFICATION. A large leaf nosed bat (weight ca.
33-45 g; forearm ca. 75-92 mm; CCL ca. 25-30 mm;
App. 11, Table 4), externally essentially resembling
H. pratti. Anterior noseleaf with no emarginations,
usually with three supplementary leaflets. No fleshy
outgrowths behind posterior noseleaf besides small
protuberances above each eye. Posterior noseleaf
wider than the anterior noseleaf, conspicuously
curved downwards. Pelage dark to golden brown
with pale hair bases and characteristic contrast spots
on shoulders: white, cream-colored or (in adult fe-
males) yellow. Underparts creamy-white or yellow-
ish. Naked facial parts, noseleafs and ears in studied
Vietnamese specimens were conspicuously yellow.
Wing membranes brown, darker than the skin along
fingers and forearms.

Differs from all similar-sized Hipposideros by
characteristic coloration pattern and wide and curved

Map 19. Hipposideros . . .
d,-aZema. PP posterior noseleaf. The subspecies H. d. masoni
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(Dobson, 1872) was reported from throughout the Indomalayan mainland (type
locality in Burma), differing in minor noseleaf characters (Dobson, 1876).

DISTRIBUTION AND COLLECTING SITES. See Map 19. Sunda and Malayan
species, inhabiting Indochina and Malacca, Nicobar, Sunda, Philippine and
Moluccan Islands. In Vietnam it was reported from Quang Tri and Lam Dong
provinces (Dang Huy Huynh et al., 1994), from Tuyen Quang and Bac Kan
provinces (Dang Ngoc Can et al., 2008), from Bu Gia Map in Binh Phuoc
Province (Kruskop, 2010a) and from some coastal islands, including Con Dao
and Phu Quoc (Kuznetsov, An’, 1992), though its presence on Con Dao looks
extremely doubtful (Kruskop, 2011a).

COMMENTS ON NATURAL HISTORY. Natural history in Vietnam not known.
Probably, a slow-flying aerial insectivore. In Malaysia and the Philippines it is
a predominantly gregarious cave-dweller, often associated with H. armiger. It
also uses hollow trees, inhabiting forested areas, both primary and secondary,
from sea level to 900 m a.s.l. (Medway, 1978; Heaney et al., 1998). Specimens
in Bu Gia Map were netted in the tall evergreen forest at the elevation of ca.
400 m a.s.l. over the forest trail; absence of known karst in that site let us to
suppose that in Bu Gia Map this bat probably dwells in hollow trees.

Hipposideros pomona K. Andersen,

ComMoN NaMES. Doi miii xinh; Andersen’s leafnosed bat; bonpmeyxnii mu-
CTOHOC.

MATERIAL STUDIED. Twenty-four specimens were examined from Quang
Ninh, Ha Tinh, Quang Binh, Dong Nai, Dak Lak, Ba Ria—Vung Tau prov-
inces; from Cat Ba and Phu Quoc Islands (this includes 3 specimens from
unknown locality (collected by Dr. Dao Van Tien)).

IDENTIFICATION. A small leaf nosed bat (weight ca. 5.5-8 g; forearm ca. 39—
43 mm; CCL ca. 14.2-14.6 mm; Bates, Harrison, 1997; App. II, Table 4). Ears
relatively enlarged, with broadly rounded tips. Noseleaf structure relatively
simple. Anterior leaf without supplementary lateral leaflets and lacks a median
emargination. Intermediate leaf also simple, with slightly convex upper border.
Posterior leaf slightly wider than anterior and median leafs; it is slightly con-
vex and possesses three poorly developed septa, dividing it into four cells. The
pelage is grayish or brownish above and pale white below; dorsal hairs with
conspicuously pale bases and glossy silvery tips, giving the dorsal surface a
smoky appearance. Muzzle and bases of ears pale, poorly pigmented; ear tips,
posterior leaf and membranes dark.

Differs from H. galeritus by larger ears and absence of supplementary leaf-
lets, from similar-sized H. ater it could be distinguished by longer ears and
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slender internarial septum; from H. cineraceus also by larger size and usually
by more brownish coloration. Form extralimital H. bicolor and H. atrox it dif-
fers in minor details of noseleaf structure and in minute stick-like baculum
(Douangboubpha et al., 2010).

Specimens from Vietnam were usually referred to the larger subspecies
H. p. gentilis Andersen, 1918 (type locality in Myanmar; see e.g. Koopman,
1994). Recent genetic studies (Francis et al., 2010) suggest that H. pomona ac-
tually represent a complex of species-level forms, of which three presumably
occur in Vietnam, replacing each other from north to south. In this case genti-
lis should be restricted to Central and Western Indochina; the valid name for
the northern from could be sinensis Andersen, 1918; and one from Southern
Vietnam is probably still unnamed. Taxonomy of H. pomona s. lato thus repre-
sents subject for special study.

DISTRIBUTION AND COLLECTING SITES. See Map 20. Distributed from eastern-
most India to south-eastern China and peninsular Thailand (Corbet, Hill, 1992).
Distribution in Vietnam seems to be very sporadic. We found this bat in Ha
Tinh (Vu Quang), Quang Binh (Ke Bang), Dong Nai (Cat Tien), Dak Lak (Chu
Yang Sin) and Ba Ria— Vung Tau (Binh Chau) provinces and on Cat Ba Island.
The older records of H. bicolor and, in part, H. fulvus from Vietnam (e.g.,
Dang Huy Huynh et al., 1994) should be treated as mistakes, based on misiden-
tified H. pomona (see Hill et al., 1986). Taking into
account these records, H. pomona was reported from
Son La, Hoa Binh, Ha Noi, Quang Nam, Da Nang
and Lam Dong Provinces; also from several coast-
al islands, including Phu Quoc (Kuznetsov, Pham
Trong An, 1992; Abramov et al., 2007; in latter case
erroneously reported as H. ater). Dang Ngoc Can
et al. (2008) report this species also from Lai Chau,
Lao Cai, Tuyen Quang, Bac Kan (Ba Be and Kim Hy
NP), Lang Son, Phu Tho, Thai Nguyen, Vinh Phuc,
Ninh Binh, Thanh Hoa, Nghe An (Pu Mat), Quang
Tri, Trua Thien-Hue, Kon Tum, Gia Rai, Dak Lak
provinces and from the Cat Ba island; report for Con
Son Island should be erroneous.

COMMENTS ON NATURAL HISTORY. Natural history is
poorly known; probably a perch-hunter (gleaning or
aerial). Occurs mainly in forested areas: lowland or
submontane. In northern India it was found from 462

Map 20. Hipposideros
pomona. m to 1631 m a.s.l. (Bates, Harrison, 1997). Roosts
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mainly in caves or karstic hollows; in Ke Bang a colony of ca. 50 individuals
inhabited a small limestone cave together with H. armiger, partly in mixed ag-
gregations (Kruskop, 2000a). On Cat Ba Island small group was found living
in karstic cave. In Cat Tien this species was observed using hollow tree as a
day roost.

Hipposideros cineraceus Blyth, 1853

CommoN NaMES. Doi mili bé; Least leafnosed bat; KapimkoBsrii miuctoHoc.

MATERIAL STUDIED. Twenty specimens from Ha Tinh, Quang Binh and Dong
Nai provinces and from Con Dao Islands.

IDENTIFICATION. A very small-sized leaf nosed bat (weight ca. 3.74.9 g;
forearm ca. 33-35.5 mm; CCL ca. 12.6-13.9 mm; Corbet, Hill 1992; App. II,
Table 4). Externally this bat essentially resembles H. pomona, except for dis-
tinctly smaller size and shorter ears. Noseleaf structure relatively simplex and
shows no principal differences from that of H. pomona, except that the inter-
narial septum is inflated and bulbous. Coloration usually pale gray or brown-
ish-gray above, with white hair roots, and dirty-white below, though yellowish
and even pale-orange specimens are known.

Differs from all other Vietnamese Hipposideros by smaller size, from H.
pomona also by shorter ears and inflated internarial septum. Latest genetic
data (Francis et al., 2010) suggest that this is actually
a complex of forms, relationships and level of diver-
sification between which needs further special study.

DISTRIBUTION AND COLLECTING SITES. See Map 21.
As accepted traditionally, Malayan species, distrib-
uted sporadically in northern Pakistan and India,
from easternmost India to Vietnam and peninsular
Thailand, on Sumatra, Kangean, Borneo and Luzon
Islands (Corbet, Hill, 1992). In Vietnam this bat was
reported from Bac Kan, Quang Ninh, Thanh Hoa, Ha
Tinh, Quang Binh, Quang Tri, Thua Thien-Hue, Lam
Dong (Dang Ngoc Can et al., 2008) and Ha Noi (Dang
Huy Huynh et al., 1994) provinces. We found this bat
in Vu Quang Nature Reserve (Kuznetsov et al., 2001),
in Phong Nha—Ke Bang (Kruskop, 2000b), in Cat
Tien National Park (Nam Cat Tien and Cat Loc) and
on Con Dao archipelago (Kruskop, 2011a).

COMMENTS ON NATURAL HISTORY. Probably perch-

; . . ; Map 21. Hipposideros
hunter and gleaner. This species displays relatively  cineraceus.
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cryptic behavior. It was mainly observed when flying within and out of the
vegetation, one individual was observed perching on a low thin branch about
1.5 m from the ground. In Cat Tien captures were made mainly on the edges
of primary forest: over forest roads and semi-dry brook beds. On Con Son
Island this species was also seen mainly in forest habitats. A colony of ca. 15
individuals was found in Ke Bang in a limestone cave, inhabited also by other
bat species. Animals used small cavities and holes in the distant part of cave
as roosts and passes, which made their capture rather difficult. Such behavior
may have been a response to the presence of Megaderma lyra. When mega-
derms left the roost, H. cineraceus began to use open space more frequently
(Kruskop, 2000a). Births take place from second part of April to May.

[Hipposideros ater Templeton, 1848]

CommoN NaMES. Doi mili tro; Dusky leafnosed bat; Cymepeunsrit nmcto-
HOC.

MateriAL STUDIED. No collection material was seen. The diagnosis below
follows Bates and Harrison (1997).

IpENTIFICATION. A small leaf nosed bat (weight ca. 8 g; forearm ca. 35—
42 mm; CCL ca. 13—-15 mm). Noseleaf structure relatively simplex and es-
sentially similar to that of H. cineraceus. Coloration pattern essentially similar
to H. pomona.

Externally similar to H. pomona and H. cineraceus, differing from the for-
mer by shorter ears (less than 20 mm) and inflated internarial septum, and from
the latter by larger overall size. Also H. ater has relatively large and long bacu-
lum (more than 1 mm) while that of H. pomona is minute (Douangboubpha et
al., 2010; 2011)

DISTRIBUTION AND COLLECTING SITES. Widely distributed from western India
to Indochina, Malacca Peninsula, Great Sunda Islands, the Philippines and the
Moluccas (Corbet, Hill, 1992). Distribution in Vietnam is uncertain since there is
high possibility of misidentification (as it was with Phu Quoc record). Previously
reported from Thanh Hoa Province (Dang Huy Huynh et al., 1994). According
to Douangboubpha et al. (2011), H. ater does not occur extralimitally to Indian
subcontinent. These authors allocate specimens from Thailand to the new spe-
cies, H. einnaythu, but they did not examine any material from Indochina.

COMMENTS ON NATURAL HISTORY. Natural history in Vietnam not known. In
the Philippines it was found from sea level to 1200 m a.s.l., mainly in forested
areas. Roosts reported in caves (Heaney et al., 1998).
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Hipposideros khaokhouayensis Guillen-Servent, Francis, 2006

CommoN NaMES. Doi miii Khao Khouay; Khaokhouay leafnosed bat;
Jlaoccknit muctoHOC.

MATERIAL STUDIED. One specimen from Hai Phong province; description
below is also based on Guillen-Servent, Francis (2006).

IpENTIFICATION. A medium-sized leaf nosed bat (weight ca. 7.7-9.6 g;
forearm ca. 45.5-48.5 mm; CCL ca. 16.0-17.6 mm) from the H. bicol-
or species group. Noseleaf well-developed and wide, covering muzzle.
Anterior leaf with a narrow medial emargination, without supplementary
leaflets. The intermediate leaf definitely narrower than posterior leaf; the
latter is subdivided by tree septa, similar to H. pomona. Internarial septum
is expanded into disc-like structure about 1.8 mm in width. Both sexes pos-
sess a frontal glandular sac behind posterior leaf. Ears large and rounded.
Dorsal pelage is long and soft, mid-brown, with pale tips and white bases
of individual hairs; underparts are paler. Skull with moderately developed
nasal swellings.

This species differs from H. pomona and H. cineraceus by definitely larg-
er size, disc-like internarial septum and better developed rostral swellings on
skull. From similar size H. galeritus it can be distinguished also by larger and
more rounded ears and by absence of supplementary leaflets.

Another leaf nosed bat of the same size and appearance, the extralimital H.
rotalis Francis, Kock, Habersetzer, 1999, described from Laos, may be distin-
guished by wider internarial disc (about 2.5 mm in width) and presence of a
pair of supplementary leaflets. There is possibility that this species will be find
in Vietnamese part of Truong Son mountain range.

DISTRIBUTION AND COLLECTING SITES. Until recently this Hipposideros was
known from only small area in Central Laos (Francis, 2008). However it was
then found on the island Cat Ba in Hai Phong Province (Vu Dinh Thong et al.,
2008; Abramov, Kruskop, 2012).

COMMENTS ON NATURAL HIsTORY. Natural history poorly known. Inhabits
evergreen forests at the elevation of ca. 100—400 m a.s.l.; however on Cat
Ba adult female was captured near street lamp in front of National Park of-
fice (Abramov, Kruskop, 2012). Roosts unknown but probably associated with
karst outcrops. Pregnant females ere reported in Laos in February and May.
Echolocation call in Laos are at 87-91 kHz (Guillen-Servent, Francis, 2000),
94.3 kHz on Cat Ba Island (Vu Dinh Thong et al., 2008).
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Hipposideros galeritus Cantor, 1846

ComMoON NAMES. Dol mii Galé; Fawn leafnosed bat; XoxJiarslii 1uCTOHOC.

MATERIAL STUDIED. Seventeen specimens were examined from Tay Ninh,
Dong Nai, Lam Dong, Khan Hoa and Dak Lak provinces and from Con Son
Island.

IpENTIFICATION. A small to medium-sized leaf nosed bat (weight ca. 5.5-6.8 g;
forearm ca. 45-51 mm; CCL ca. 14.6—15.8 mm; App. II, Table 4). The noseleaf
structure is more complex than that of H. pomona. Anterior leaf without a medial
emargination, but with two well developed supplementary leaflets, the proximal
leaflets are expanded and fused to form one impaired structure surrounding the
anterior leaf and considerably exceeding it in width. The intermediate leaf is
simple, equal to or wider than posterior leaf. The latter is subdivided by septa
into four cells, similar to H. pomona. Males possess a frontal gland behind pos-
terior leaf. Ears triangularly pointed; antitragal lobe is subangular, ca. '/, of ear
length. Pelage is thick and soft, dark to reddish brown, paler on the underparts;
hairs with pale bases. Muzzle and ears variously pigmented, membranes dark.

This species differs from all small-sized leaf nosed bats in the presence of
characteristic antitragal lobes and two supplementary leaflets of horseshoe. From
H. larvatus it differs in smaller overall size and shape of antitragi and noseleafs.

DISTRIBUTION AND COLLECTING SITES. See Map 22. Hipposideros galeritus
has a disrupted range consisting of three areas: India and Sri Lanka; Thailand
and Malaya; Java and Borneo (Corbet, Hill, 1992). In
Vietnam it was first recorded from Cat Tien National
Park, Dong Nai province (B. Hayes, in: Pham Nhat et
al., 2001). We also found fawn leaf nosed bat on Con
Son Island (Kruskop, 2011a), in Lam Dong province
(Cat Loc and Bao Lam), in Lo Go Xa Mat, on Hon
Ba and Chu Yang Sin mountains.

COMMENTS ON NATURAL HISTORY. Aerial insecti-
vore, foraging along forest roads and trails and forest
edges, predominantly in fairly open habitats. In Tay
Ninh and Cat Loc and on Con Son island these bats
were observed flying along roads and above grass-
land, ca. 1.5 to 5 meters from the ground; flight is
relatively fast and maneuverable. Reported to be a
cave-dweller, living solitarily, in small aggregations
of up to 25 individuals or in families consisting of a

Map 22. Hipposideros male, female and young (Bates, Harrison, 1997).
galeritus.
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Genus Coelops Blyth, 1848

GENERAL  CHARACTERISTICS. ~ Very  small
Hipposiderid bats with peculiar general appear-
ance.

Diacnosis. Skull on Fig. 46. Dental formula: 1'/,
C'/, P?/, M?/, x2 = 30. Dental branch of maxilla and,
respectively, upper canines, greatly extending for-
ward. Upper canine with pronounced internal sup-
plementary cusp (Fig. 14b). Basicranial foramina
greatly enlarged. .Mandibular symphysis U-shaped. Fig. 15. Interfemoral mem-
Ears rounded, without transverse folds formed by  brane of Coelops.

“ribs” of cartilage. Anterior leaf (horseshoe) divided
into halves by a median notch extending back to the nasal septum. First metacarpal
elongated. Uropatagium conspicuously emarginated, external tail absent (Fig. 15).

DistriBUTION. North-east India, southern China, Indochina, Malaya, Java,
Borneo, and the Philippine Islands. Occurs in Indochina sporadically.

TaxoNoMICAL REMARKS. Two species are recognized, one of them reported
from Vietnam.

Coelops frithii Blyth, 1848

CommoN NaMEs. Doi thuy khong dudi; Tail-less leafhosed bat; becxBocTbrit
JIFCTOHOC.

MATERIAL STUDIED. Four specimens from Ha Tinh, Dong Nai and Lam Dong
provinces.

IpENTIFICATION. A very small leaf nosed bat (weight ca. 3.5 g; forearm ca.
37-42 mm; App. 1, Table 4), somewhat resembling a small Hipposideros.
External tail virtually absent, interfemoral membrane slightly reduced.
Wings broad and rounded, terminal phalanges of 4th and 5th wing digits
with conspicuous T-shaped cartilaginous apexes.
Ears broadly rounded (Fig. 16), with very well
developed antitragal lobes, not separated by
notches. Noseleaf rather simplex, compared to
Hipposideros, with reduced intermediate leaf
and small posterior leaf not subdivided by me-
dian septa.

DISTRIBUTION AND COLLECTING SITES. See
Map 23. Distributed sporadically throughout
the Malayan subregion, from eastern India and

; ] Fig. 16. Face of Coelops
Myanmar to south-eastern China, Taiwan, Java frithii, anterior view.
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and Sumatra. In Vietnam it was reported mainly
from the north of the country: from Lai Chau, Lao
Cai, Tuyen Quang, Lang Son, Hai Phong, Ninh
Binh, Thanh Hoa and Thua Thien-Hue provinces
(Dang Huy Huynh et al., 1994; Dang Ngoc Can et
al., 2008). We recorded this species in Vu Quang
(Ha Tinh province; Kuznetsov et al., 2001), Nam
Cat Tien (Dong Nai province; Polet, Ling, 2004)
and from vicinity of Con Giao mountain on Dalat
Plateau (Lam Dong Province; Abramov et al.,
2009).

COMMENTS ON NATURAL HISTORY. Natural history
is very poorly known. Supposed to be a forest spe-
cies, roosting in trees or caves (Bates, Harrison,
1997; Francis, 2008). Both Cat Tien specimens were
found dead inside houses. One observation made in
Vu Quang suggests this bat to hunt just a few centi-
meters above ground level, amongst grassy vegeta-
tion (ferns). On Dalat Plateau these bats were observed foraging above the
stream very close to water surface (Abramov et al., 2009).

Map 23. Coelops frithii.

FAamiLy RHINOLOPHIDAE GRAY, 1825

ComMmMoON NAMES. Ho doi 14, Horseshoe bats; ITonkoBoHOCEIE.

GENERAL CHARACTERISTICS. A monotypic family. Similarly to Hipposideridae,
these bats are adapted towards perching on ceilings of roosts and “walking” be-
low them using only hind feet. They also use complex noseleaf structures for the
emission of narrow-band constant frequency echolocation signals, enabling to
detect fluttering prey against background clutter, using Doppler-shifted echoes.

Genus Rhinolophus Lacepede, 1799

GENERAL CHARACTERISTICS. Small to medium-sized bats of characteristic rhi-
nolophoid appearance.

Diacnosis. Skulls on Figs. 47-48. Dental formula: I'/, C'/, P*/, M/, x2 =
32. P, minute and sometimes vestigial, however, usually present. P* of vari-
ous sizes, positioned within toothrow or extruded. Upper molars with well-
developed hypocone basins. Premaxillae slender, only their palatal branch de-
veloped and sutured to the palate. Noseleaf structure complex, containing four
major elements (Fig. 17): anterior leaf (horseshoe), intermediate leaf (sella),
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Lancet
(posterior leaf)

Connecting process

Sella
(intermediate leaf)

Internarial cup

Hoerseshoe
(anterior leaf)

Supplementary
leaflet

Fig. 17. Head of Rhinolophus chaseni, demonstrating details of noseleaf structure.

connecting process and posterior leaf (lancet); additional structures present
in some species (lappets, internarial cup). Ear without tragus and with a large
antitragal lobe. Toes (except for hallux) with three phalanges. Tail vertebrae
flex dorsally.

DistriBuTioN. Widely distributed throughout the Old World: in the south-
ern Palaearctic, Africa (except Madagascar), Indomalayan Region, south to
Eastern Australia. Very common and diverse throughout Indochina.

NATURAL HISTORY. Specialized insectivores, predominantly aerial foragers;
many use perches to detect and consume prey, others hunt in continuous flight.
Particularly abundant in areas with caves, however, quite common in various
primary and disturbed landscapes. They require more or less exposed roost-
ing sites, where they could hang freely from the ceiling. Powerful constant
frequency (CF) echolocation signals are emitted. The frequency of these calls
is usually species-specific and may be used in field identification of similar
species occurring in one locality.

TAXONOMICAL REMARKS. A very complex genus with no less than 80 recog-
nized species and numerous named forms of contradictory status (Csorba et
al., 2003), ca. 17 of them reported from Vietnam.
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Key to the Vietnamese Rhinolophus

1

2

Sella with conspicuous basal lappets (Fig. 18h—i) ......ccoovvieiieiiieee 2
Sella without basal lappets (Fig. 18a—g) ....cccceverieriiieiiieieeeeee 4
Size very large: FA over 65 mm, CCL over 27 mm. Lancet well-developed.

Internarial cup not expanded, its margins not leaf-like. Sella of moderate
size. Connecting process broadly rounded. Ears less than '/, of forearm
L1NGEN e R. luctus (p. 133)
Size smaller: FA under 65 mm, CCL under 25 mm. Lancet greatly reduced.
Internarial cup expanded sidewards to form prominent leaflets. Sella very
long, leaf-like, approaching ears in length. Connecting process with very
wide base. Ears exceed %/, of forearm length ............cccoooviiiiiinn. 3

Size larger: forearm over 50 mm. Lancet broadly rounded. Margins of in-
ternarial cup passing beneath base of sella.......R. paradoxolophus (p. 134)

Fig. 18. Schematic profile of the connecting process and sella of selected Rhinolophus
species, outlined from alcohol-preserved specimens (lateral view, scale to the right of each
picture is 1 mm): a) R. affinis; b) R. chaseni; c) R. sinicus; d) R. pusillus; e) R. cf. lepidus; f) R.
acuminatus; g) R. pearsoni; h) R. luctus; i) R. paradoxolophus. Lp — basal lappets.
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Size smaller. Forearm less than 47 mm. Lancet more or less triangular.
Lateral margins of internarial cup conjoint with the margins of sella..........
.................................................................................... R. marshalli (p. 135)

Upper and lateral parts of lancet curved forward and form a truncate struc-
ture enclosing the posterior part of connecting process, which is very low,
AlMOSE ODSCUIE......eeviieeiieiieeie ettt R. shameli (p. 130)

Lancet not curved forward, with erect tip, hastate or triangular at frontal
view. Connecting process of various shape, but usually well-defined........ 5

Sella definitely widened, it’s width at base more than 3 mm; ear length over

21 MM s 6
Sella narrow, it’s width at base less than 2 mm; ear length less than
22 MM e 9

Size smaller: forearm less than 50 mm; CCL less than 17 mm. Ears exceed-
ing '/, of forearm length. Notch present between connecting process and
apex of sella (at lateral view)

Size larger: forearm length over 50 mm; CCL over 20 mm. Ears do not
exceed '/, of forearm length. Anterior part of connecting process reaches
the tip of sella, no notch present at lateral VIeW ..........cccoveeverieneicenenen. 8

Size larger: forearm usually more than 42 mm, CCL over 14 mm...............
...................................................................................... R. macrotis (p. 131)
Size smaller: forearm usually less than 41 mm, CCL no more than 14 mm
.................................................................................... R. siamensis (p. 132)

Smaller: forearm less than 55 mm, condylocanine length less than 22 mm
...................................................................................... R. pearsoni (p. 128)

Larger: forearm over 54 mm; condylocanine length over 22 mm ...............
................................................................................ R. yunnanensis (p. 128)
Connecting process broadly rounded, sometimes very low (Fig. 18a—c);
supplementary leaflets of horseshoe usually well-developed .................. 10
Connecting process prominent, triangular, acutely pointed or horn-like
(Fig. 19d-f), although its tip may be rounded; supplementary leaflets of
horseshoe usually reduced to haired folds beneath horseshoe.................. 16

10 Lancet triangular in shape, its latral sides more or less stight (Fig. 19a).... 11

Lancet abruptly narrowed at center, its lateral sides concaved (Fig. 19b)..15

11 Size larger: forearm usually larger than 48 mm; CCL larger than 18.5 mm

........................................................................................... R. affinis (p.115)
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Fig. 19. Shape of posterior leaf (lancet) in a) Rhinolophus malayanus; b) R. thomasi.

— Size smaller: forearm no more than 48 mm; CCL no more than 18.5 mm

............................................................................................................. 12
12 Anterior rostral swellings moderate, less elevated (Fig. 20c, 21b). Sella
PANAUIALE ...t R. chaseni (p. 116)

— On skull anterior median swellings greartly inflated and strongly elevated
(Fig. 20a-b, 21a). Sella parallel-sided ..........cccoeverieinieiieeeeeeee, 13

13 Posterior median rostral swellings inflated; in lateral view anterior median
swellings shallowly concave posteriorly (Fig. 20b) . Postorbital constric-
tion wider than 2 mm .......cccoocoeiiiiniiiee, R. malayanus (p. 118)

— Postrior mediam rostral swellings not inflated; anterior median swellings in
lateral view sharply concave posteriorly (Fig. 20a). Postorbital constriction
ADOUL 2 MM OF NAITOWET ....c.vetititietiatesierteetesieseeseeeeeeeeeeseeseeseeseeneaneaneas 14

14 Skull larger: CCL more than 16.8 mm, width across canines more than
4.9 mm. Postorbital constriction 1.8 mm or less ............. R. stheno (p. 119)
— Skull smaller: CCL 16.7 mm or less, width across canines no more than
4.9 mm. Postorbital constriction about 2 mm in width .........cccccoceninennnn
............................................................................ R. microglobosus (p. 120)
15 Size smaller: forearm no more than 46 mm. Lancet short, with reduced tip.
Second upper premolar removed from the tooth row ... R. thomasi (p. 123)
— Size larger: forearm more than 45 mm. Lancet normal, with unreduced tip.
Second upper premolar in the tooth row ..........c.ccceene. R. sinicus (p. 121)

16 Size larger: forearm no less than 46 mm, CCL more than 17 mm ..............
................................................................................. R. acuminatus (p. 127)

— Size smaller: forearm no more than 42 mm; CCL less than 17 mm ....... 17
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17 Connecting process very acute, slightly bent forward (“horn-like”). CM3
no more than 5.5 MM ......ccceveiieviiiiiiiieeeeee e R. subbadius (p. 125)

— Connecting process variably acute, triangular, not bent forward. CM3 usu-
ally more than 5.4 MM..........ccoevviiieiiiieiiceccceeeeeee e 18

18 Size on the averedge larger: forearm more than 37 mm (usually about 40),
CM3 more than 6 mm; skull about 8 mm in width .. R. cf. lepidus (p. 126)

— Size on the averedge smaller: forearm less than 40 mm (usually no more
than 37), CM3 no more than 6.2 mm; skull no more than 7.5 mm in width

19 Sella relativel wide. Tibia longer than 16 mm ....................... R. cornutus®
— Sella relatively narrow. Tibia no loger than 15 mm...... R. pusillus (p. 123)

Rhinolophus affinis Horsfield, 1823

ComMON NAMES. Doi 1a dudi, Intermediate horseshoe bat, A3uarckuii moz-
KOBOHOC.

MATERIAL STUDIED. Sixty seven specimens were examined originated from
Lao Cai, Ha Tinh, Quang Tri, Lam Dong, Dong Nai, Kon Tum and Dak Lak
provinces. Specimens from Vu Quang were kindly identified by Dr. Gabor
Csorba, Hungarian Museum of Natural History.

IDENTIFICATION. A small to medium-sized horseshoe bat (weight ca. 9.9—
16.9 g; forearm ca. 48—53 mm; CCL ca. 18.7-20.5 mm; App. II, Table 5).
External appearance typical for R. “megaphyllus” group. Horseshoe of mod-
erate size, with well-developed supplementary leaflets and deep medial emar-
gination; connecting process broadly rounded. Sella not enlarged, slightly
convex at frontal view, without basal lappets. Internarial cup not expanded.
Lancet subtriangular in shape, with unreduced tip. Pelage fine and soft (not
wooly), its coloration is uniformly dark grayish brown to reddish brown (in
reproducing individuals). Rostrum of skull with well-developed lateral ante-
rior nasal compartments and moderate medial compartments, both anterior
and posterior, forming a shape somewhat intermediate between that of R.
borneensis and R. malayanus. Small upper premolar usually less reduced,
than in the remainder Indomalayan species of the “megaphyllus” group, not
extruded from toothrow.

This species could be distinguished from other Indochinese representa-
tives of the “megaphyllus” group by definitely larger size; from larger speci-

8 —See comments under R. pusillus.
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mens of R. sinicus —by larger condylocanine length
and lancet shape; from similar-size R. pearsonii and
R. acuminatus —by different shape of connecting
process.
C DISTRIBUTION AND COLLECTING SITES. See Map 24.
Widely distributed from Nepal and northern India to
south-eastern China, Malayan peninsula and Sunda
Islands (Corbet, Hill, 1992). In Vietnam reported
from Lao Cai, Lang Son, Ninh Binh and Lam Dong
Provinces (Dang Huy Huynh et al., 1994). We found
this species in Vu Quang Nature Reserve (Kuznetsov
et al., 2001), in Nam Cat Tien, on Lang Bian (Da
Lat) Plateau (Abramov et al., 2009), on Hoang Lien
Son (Kruskop, Shchinov, 2010), Cu Yang Sin moun-
tains and in Bao Lam. Kingsada et al. (2011) also
report this bat for Bac Kan, Vinh Phuc, Kon Tum, Lai
Map 24. Rhinolophus Chau, Dien Bien, Tuye':n Quang, Yinh Phuc, Ha Tay,
affinis. Thanh Hoa and Ho Chi Minh provinces. Supposedly,
this species is distributed in mountainous territories
throughout Vietnam. Specimens from Qung Tri are represented in the collec-
tion of ZISP (collected by A. Abramov, A. Tikhonov).

COMMENTS ON NATURAL HISTORY. An aerial insectivore hunting in continuous
flight; perching behavior was only rarely observed (Borissenko et al., 2001).
In Langbian and Vu Quang these bats were frequently observed flying along
streams and roads, about 1.5-2 m above the ground. Also they were quite fre-
quent around campsites, flying into houses or under tents. This species inhabits
mainly forested areas, both primary and secondary formations, but not heavily
disturbed landscapes. In Vu Quang it was found from 200 to 1300 m a.s.l.,
on Chu Yang Sin—from 1000 to 1600 m a.s.l., on Langbian plateau—up to
1800 m a.s.l., in Hoang Lien—at ca. 1900 m a.s.l.. Roosts are presumably lo-
cated in rock crevices or hollow trees. Echolocation calls are of relatively high
intensity; in Vu Quang the CF component was detected around 90 kHz, and on
Langbian plateau it was about 78 kHz.

Rhinolophus chaseni Sanborn, 1939

ComMmoN NaMES. Doi 14 sa den; Chasen’s horseshoe bat; [TomkoBoroc Ya3eHa.

MATERIAL STUDIED. Eighty nine specimens from Dong Nai, Binh Phuoc, Tay
Ninh, Ba Ria— Vung Tau (mainland part) and Dak Lak provinces and from Con
Dao islands.
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IDENTIFICATION. A small to medium-sized horseshoe bat (weight ca. 8—11
g; forearm ca. 43.5-49.0 mm; CCL ca. 16.9-17.8 mm (in Con Son popula-
tion—5.7-8.0 g, 40.7-44.4 mm and 16.2—16.4 mm, respectively; App. I, Table
5), essentially similar in external appearance to R. affinis, but noticeably small-
er, otherwise similar to R. malayanus. Ears and noseleafs of moderate size,
lancet somewhat shortened. Horseshoe with well-developed supplementary
leaflets and deep medial emargination. Sella proportionally elongated (com-
pared to R. affinis), slightly convex at frontal view (pandurate), without basal
lappets. Internarial cup not expanded. Connecting process broadly rounded. P2
reduced, but not extruded from toothrow. Pelage coloration is uniformly dark
brown to dark grayish brown.

Differs from R. affinis and R. rouxii by smaller size, and, supposedly in
grayer pelage coloration; from R. thomasi and R. stheno in the shape of lancet
and sella. Differs from R. malayanus mainly in the shape of the anterior nasal
swellings (e.g., Hill, Thonglongya, 1972): median rostral swellings smaller
and less inflated, not extending laterally
down the side of rostrum, while the lat-
eral swellings are conspicuously larger,
than in R. malayanus (Fig. 20).

This bat, described from Con Dao
archipelago (Sanborn, 1939) was for de-
cades considered as a partial synonym of
R. borneensis (Hill, Thonglongya, 1972).
Species-level genetic difference between
Indochinese specimens and R. borneensis
s. str. was shown by Francis et al. (2010).
Con Dao population appears to be ge-
netically identical to that from the main-
land showing that they are conspecifics
(Kruskop, 2011a), though Con Dao speci-
mens are smaller and in external measure-
ments more close to R. malayanus.

DISTRIBUTION AND COLLECTING SITES.
See Map 25. For many years this spe-
cies (as R. borneensis chaseni) was re-
stricted to Con Dao archipelago (e.g.
Corbet, Hill, 1992). Now known distribu- ,F?igl;ni%;;gjfgég;g; ey n
tion covers Cambodia, Southern Vietnam  j5anus; ¢) R. chaseni. ans — anterior
and Southern and Central Laos (Francis, nasal swellings.
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2008). Dang Ngoc Can et al. (2008) reported this spe-
cies (as R. borneensis) from Lai Chau, Tuyen Quang,
Thua Thien-Hue, Dak Lak, Tay Ninh provinces and
Con Dao islands. We found this bat in Binh Quoc
(Bu Gia Map), Dong Nai (Cat Tien and Vinh Cuu,
where this bat is quite numerous), Tay Ninh (Lo Go
Xa Mat), Dak Lak (Yok Don) and Ba Ria—Vung Tau
(Binh Chau) provinces and certainly on Con Dao.

COMMENTS ON NATURAL HISTORY. Predominantly
forest species at elevations from zero to 530 m a.s.l.,
though on Con Son Island it inhabits also bushes and
agricultural lands. Maneuverable aerial hawker, for-
ages usually at 1.5-5 meters above the ground along
forest edges, bushes, roads etc., or under the forest
cover, between the tree trunks. The specimens from
° Tay Ninh were captured while flying closely to the
ground in secondary forest formations and Acacia
plantations. Day roosts are variable. Probably this
bat can use large hollows in trees. In Bu Gia Map
this bat roosts in drainage pipes under the road; in Vinh Cuu they were found
in old underground fortifications and in buildings. In Nam Cat Tien R. chaseni
was recorded as a cave-dweller. Mating season falls on October; females give
births probably from second half of April to the end of May. Echolocation calls
are of high intensity; the CF component in Tay Ninh was detected around 80
kHz and on Con Son at ca. 102 kHz.

Map 25. Rhinolophus
chaseni.

Rhinolophus malayanus Bonhote, 1903

CommoN NaMES. Doi 1a Ma Lai, North Malayan horseshoe bat, Manaiickmii
TIOIKOBOHOC.

MATERIAL STUDIED. Five specimens from Quang Tri province and Phu Quoc
Island.

IpENTIFICATION. A small horseshoe bat (weight ca. 6.7 g; forearm ca. 38—
44 mm; CCL ca. 16.6 mm), in size and external appearance essentially similar
to R. chaseni and extralimital R. borneensis. Sella without lappets, more or
less parallel-sided; lancet hastate with elongated tip. Internarial cup not ex-
panded. Connecting process broadly rounded. P? reduced, but not extruded
from toothrow. Pelage coloration is uniformly brown to reddish brown.

Distinguished from R. affinis and R. rouxii by smaller size; from R. thomasi
and R. stheno in the shape of lancet and sella. Differs from R. chaseni and
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extralimital R. borneensis mainly in the shape of the
anterior nasal swellings (e.g., Hill, Thonglongya,
1972): medial rostral swellings large, much inflated,
extending laterally down the sides of rostrum to the
extent that the lateral swellings are relatively small.

DISTRIBUTION AND COLLECTING SITES. See Map
26. Indochinese species, inhabiting Vietnam, Laos,
Thailand, adjacent parts of Myanmar, Cambodia
and Malaya (Corbet, Hill, 1992; Bates et al., 2000;
Hendrichsen et al., 2001). In Vietnam it was reported
from Lai Chau, Bac Kan, Phu Tho, Ha Tinh, Quang
Tri and Kon Tum provinces (Dang Huy Huynh et al.,
1994; Dang Ngoc Can et al., 2008). Record from Ke
Bang (Quang Binh province; Kruskop, 2000b) was
based on misidentification. We found this bat only
on Phu Quoc Island (Abramov et al., 2007), and also
have processed specimens from Quang Tri province
in ZISP collection.

COMMENTS ON NATURAL HISTORY. Natural history in
Vietnam poorly known. Probably, an aerial insectivore and cave dweller. On
Phu Quoc animals were seen in lowland forest foraging over the bushes at
1.5-2 m above the ground (Abramov et al., 2007). Echolocation signals were
reported at 75 kHz in Thailand (Csorba et al., 2003).

Map 26. Rhinolophus
malayanus.

Rhinolophus stheno Andersen, 1905

CoMMON NAMES. Doi 1a miii nam; Lesser brown horseshoe bat; Manasuiickuii
TIOJIKOBOHOC.

MateriaL STUDIED. Three specimens from Khanh Hoa, Dak Lak and Lam
Dong provinces; also one specimen from Thailand. The diagnosis below great-
ly follows Soisook et al. (2008).

IDENTIFICATION. A small to medium-sized horseshoe bat (weight ca. 7-10 g;
forearm ca. 43.2—48.1 mm; CCL ca. 16.7-18.3; App. II, Table 5). Sella par-
allel-sided or slightly concaved in mid-part, rounded at tip. Connecting pro-
cess rounded. Lancet long, broadly triangular, with broad median septa and
unreduced tip densely covered with hairs. Outer parts of the horseshoe well-
pigmented in contrast to pale area around nostrils. Tail characteristically short,
averages shorter than tibia (13—21 mm). Anterior medial nasal compartment
of skull rostrum well-developed, while the posterior nasal compartments are
weekly developed, forming a prominent concavity of the upper skull profile.
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Interorbital space is greatly nar-
rowed, ca. 1.8 mm or less in width
(Fig. 21a). Fur coloration is gray-
ish-brown to chestnut-brown.

This species is unique in its pro-
portions of nasal compartments and
narrowed interorbital space, and
may be clearly distinguished from

] ] ) ] all the species except to R. micro-
Fig. 21. Anterior part of skull in Rhinolophus .
(upper view): a) R. stheno; b) R. chaseni. ans globosus. From the latter one it can
— anterior nasal swellings. be differ by larger skull proportions

and brighter coloration. Externally
R. stheno may be distinguished from similar-sized R. chaseni by parallel-sided
(not pandurate) sella and shortened tail, from R. thomasi and R. sinicus also by
triangular lancet; from R. malayanus —by slightly larger overall size and more
massive median septa on lancet.

DISTRIBUTION AND COLLECTING SITES. See Map 27. Malayan species, inhabit-
ing southern Thailand, Malacca, Java and Sumatra. Since R. microglobosus is
now treated as separate species, there are only five known Vietnamese locali-
ties associated with this particular species: Kon Ka Kinh, Gia Lai province,
Bach Ma, Thua Thien-Hue province (Soisook et al, 2008), Hon Ba, Khanh Hoa
province (Borissenko et al., 2006), Chu Yang Sin, Dak Lak province, and Loc
Bao, Lam dong province (orig. data).

COMMENTS ON NATURAL HISTORY. Natural history poorly known. Mainly a
cave-dweller, however netted in tall forest, far from known caves (Medway,
1978). In Thailand is known to associate with karst areas, covered with pristine
forests. In Vietnam occurs on elevations up to 1700 m a.s.l.. Echolocation call
CF, at about 84-88 kHz (Soisook et al., 2008)

Rhinolophus microglobosus Csorba, Jenkins 1998

CoMMON NAMES. Doi 1a miii béc; Indo-Chinese brown horseshoe bat;
MuanoknTaiickuii MOAKOBOHOC.

MATERIAL STUDIED. Two males from Tuyen Quang province (ROM collec-
tion); the diagnosis below also follows Csorba and Jenkins (1998) and Soisook
et al. (2008).

IpENTIFICATION. A small horseshoe bat (weight ca. 5-9 g; forearm ca. 41.4—
46.3 mm; CCL ca. 15.1-16.8). Sella parallel-sided with rounded tip. Connecting
process rounded. Lancet tall, triangular and straight-sided. Tail shorter than tibia
(15-22 mm). Anterior medial nasal compartment of skull are well-developed



Family Rhinolophidae 121

and inflated, but in less degree than in R. stheno; con-
cavity of upper skull profile is shallower. Interorbital
constriction about 2 mm in width. Fur is grayish to
yellowish-brown; underparts are pale-brown.

This bat was initially described as a subspecies of
R. stheno, with which it coexist in at least one local-
ity in Vietnam. It can be distinguished from R. stheno
by smaller cranial and dental size (CC no more than
4.9 mm; CM3 no more than 7.8 mm), shorter ears
and duller coloration. From similar-sized R. malaya-
nus it differs in narrower interorbital space, shape of
sella, wider median septa on lancet and shorter tail;
from R. thomasi—by the lancet shape.

DISTRIBUTION AND COLLECTING SITES. See Map
27. Sporadically distributed through South-East
Asia north from Isthmus of Kra: in Thailand, Laos,
Vietnam, Cambodia and south-west China (Soisook
et al., 2008). In Vietnam it was reported from Tuyen ~ ™Map 27. Rhinolophus

R stheno complex: R.
Quang (Na Hang Nature Reserve, type locality), Phu  stheno s str. — black dots;
Tho (Xuan Son), Nghe Anh (Pu Mat National Park),  R. microglobosus — gray
Thua Thien-Hue (Bach Ma), Quang Tri (Dak Rong) z?zg't?}gs;;g;:g‘ings o
and Kon Tum (Chu Mon Ray) provinces (Soisook et circles.
al., 2008; Dang Ngoc Can et al., 2008).

COMMENTS ON NATURAL HISTORY. Natural history poorly known. Known to
inhabit areas with limestone karst and lowland to hill evergreen forests. Cave-
dwelling colony of ca. 1200 individuals was reported from Thailand. Echolocation
call peak frequency is around 95-100 kHz (Soisook et al., 2008). Mainly a cave-
dweller, however netted in tall forest, far from known caves (Medway, 1978).

Rhinolophus sinicus Andersen, 1905

ComMmoN NAMES. Doi 1a Rut; Chinese horseshoe bat; FOxHOKMTaMCKII TTOI-
KOBOHOC.

MATERIAL STUDIED. Four specimens from Khanh Hoa province; an addi-
tional specimen from Nepal, kindly identified by Dr. G.S. Csorba (Hungarian
Natural History Museum). Description below also follows Csorba et al. (2003).

IDENTIFICATION. A small to medium-sized horseshoe bat (weight ca. 8.9—10.9
g; forearm ca. 45.5-47.6 [43.5-55.5 sensu Csorba et al.] mm; CCL ca. 17.0—
18.0 mm; App. II, Table 5), similar to R. affinis and R. thomasi. Horseshoe of
moderate size, connecting process is broadly rounded; sella is pandurate, with-
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out supplementary lappets, ears also of moderate size. Lancet strongly hastate:
wide at base but abruptly narrowed in distal third. Pelage coloration is gray-
brown to reddish or orange brown (in reproducing individuals). P? reduced, but
not extruded from toothrow.

Differs from R. affinis in a more strongly hastate lancet and from R.
thomasi (with which it belongs to the same species group)— by definitely
larger size.

For decades this bat was accepted as a subspecies of R. rouxii (Corbet and
Hill, 1992; Koopman, 1994; Bates, Harrison, 1997). However it was raised to
the species level by Thomas (2000; see also Csorba et al., 2003). All mountain-
ous populations, occurring from Western Himalayas to Indochina, were allo-
cated to R. sinicus, while R. rouxii s. str. distribution was restricted to lowlands
of India, Sri Lanka and Myanmar. Predominantly montane R. sinicus differs
from the lowland R. rouxii s. str. in somewhat smaller size and longer second
phalanx of third digit (usually over 65% of respective metacarpal, compared to
usually less than 66% in R. rouxii; Bates, Harrison, 1997).

DISTRIBUTION AND COLLECTING SITES. See Map 28. Rhinolophus sinicus is dis-
tributed through mountainous part of South-East Asia from northern India and
Nepal to south-east China and Indochina (Bates, Harrison, 1997; Csorba et al.,
2003). In Vietnam it was recorded (as both R. sinicus and R. rouxii) from Lao
Cai, Tuyen Quang, Bac Kan, Lang Son, Ninh Binh,
Nghe An, Thanh Hoa, Gia Lai and Thua Thien-Hue
provinces (Dang Huy Huynh et al., 1994; Hayes,
Howard, 1998; Dang Ngoc Can et al., 2008). Record
from Ke Bang, Quang Binh province (Kruskop,
2000b) was essentially based on misidentification.
We found this species on Hon Ba mountain, Khanh
Hoa province (Borissenko et al., 2006).

COMMENTS ON NATURAL HISTORY. Aerial forager,
probably sometimes using perches. Roosts found in
caves, crevices, hollow trees, temples and old build-
ings. This bat lives solitarily, in small aggregations or
in colonies up to several hundred individuals (Bates,
Harrison, 1997; Csorba et al., 1998). It inhabits pre-
dominantly forested areas. On Hon Ba these bats
were captured in mountainous forest at ca. 1500 m
a.s.l. Echolocation signal is low-intensity with CF
Map 28.Rhinolophus component at ca. 80 kHz and additional harmonic at
sinicus. 40—-45 kHz (Borissenko et al., 2006).
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Rhinolophus thomasi Andersen, 1905

CoMmMON NAMES. Doi 14 Téma; Thomas’s horse-
shoe bat; [TogkoBoHoc Tomaca.

MATERIAL STUDIED. Fourteen specimens from
Quang Binh and Quang Tri provinces (ZMMU and
ZISP).

IpENTIFICATION. A small horseshoe bat (weight
ca. 6.6—14.1 g; forearm ca. 41.7-45.4 mm; CCL ca.
15.9-16.5 mm; App. II, Table 5) in external appear-
ance similar to R. sinicus but smaller. Horseshoe of
moderate size, connecting process is broadly round-
ed; sella is parallel-sided, without supplementary lap-
pets. Connecting process distinctly notched. Lancet
short and broadly hastate (Fig. 19), with reduced tip.
P? reduced, but not extruded from toothrow.

DISTRIBUTION AND COLLECTING SITES. See Map 29.

Sporadically distributed in southern China (Yunnan),
eastern Myanmar, Thailand and Vietnam. A distinct
form latifolius Sanborn, 1939 was described from  Map 29. Rhinolophus
Muong Muon (Lai Chau Province). In Vietnam was  thomasi.
reported from Lai Chau, Lao Cai, Tuyen Quang,
Bac Kan, Land Son, Ninh Binh, Thanh Hoa, Nghe An, Ha Tinh, Quang Binh,
Quang Tri, Thua Thien-Hue, Kon Tum, Binh Dinh and Dong Nai provinces
and from some coastal islets in the Gulf of Tonkin (Kuznetsov, An’, 1992;
Huyinh et al., 1994; Dang Ngoc Can et al., 2008). We found this bat only in
Ke Bang. Record from Con Dao very probably is based on misidentification
(Kruskop, 2011a).

COMMENTS ON NATURAL HISTORY. Natural history in Vietnam poorly known,
probably in general similar to that of R. sinicus. Cave-dweller (Robinson,
Smith, 1997). In Ke Bang karstic area these bats were common in both pri-
mary forest and secondary growth. Pregnant females were observed in the end
of March and in April.

Rhinolophus pusillus Temminck, 1834

CoMMON NAMES. Doi 14 mudi; Least horseshoe bat; Kapnukossrii
TIOTIKOBOHOC.

MATERIAL STUDIED. Twenty three specimens from Ha Tinh, Hai Phong, Dak
Lak, Dong Nai and Lam Dong provinces and T.P. Ho Chi Minh; one additional
specimen from Nepal was examined.
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IpENTIFICATION. A small-sized horseshoe bat (weight ca. 4.5-5 g; forearm
ca. 35-39 mm; CCL ca. 13.2-14.6 mm; App. II, Table 5). Ears and horseshoe
not especially enlarged, supplementary leaflets present, but poorly developed;
lancet not reduced; connecting process rather long, acutely pointed, its tip
sometimes slightly bent foreword. Pelage fine and soft, light buffy brown or
grayish-brown to darker brown above, paler below. Hairs with noticeably paler
bases. In South Vietnam adult individuals often have yellowish faces, probably
because of secretion of some facial glands.

This bat could be confused with R. /lepidus, differing slightly in averagely
smaller size, finer dentition and somewhat more acute and narrow connecting
process. From R. subbadius it differs in larger size, wider connecting process
and small premolars less displaced from tooth rows.

Actually, taxonomy of the “R. pusillus” species complex represents an ex-
tremely tangled case. Up to four species were reported from Vietnam (Dang
Huy Huynh et al., 1994); meantime only R. pusillus itself was cited by Csorba
et al. (2003). There are few species-level genetic lineages in South-East Asia
and some of them can be assigned exactly with R. pusillus which in this case
should be paraphyletic against at least R. lepidus and extralimital R. monoceros
(unpubl.). At least northern and southern Vietnamese populations of R. pusil-
lus are morphologically different though level of this difference still unclear
(Abramov et al., 2012). While the whole species complex awaits revision, we
suggest accepting three species in the Vietnamese fauna namely R. pusillus s.
str., R. subbadius and R. cf. lepidus.

Another similar species once reported from Vietnam (Dang Huy Huynh
et al., 1994) is R. cornutus which seems to be hardly distinguishable from R.
pusillus. Tt differs slightly in the shape of the connecting process, which is very
long and narrowly triangular, nearly horn-like; however this feature vary in
different populations of R. pusillus. Allen (1938) cite R. cornutus for southern
China, however this bat is treated as Japanese endemic (including Ryukyu)
by Csorba et al. (2003). Until any significant evidences for the presence of
R. cornutus in Vietnam will appear, we suggest excluding this bats from the
Vietnamese faunal list.

DISTRIBUTION AND COLLECTING SITES. See Map 30. Widely distributed from
northern India and Nepal (southern slopes of Himalayas) to south-eastern
China, Hainan, Malaysia and Great Sunda Islands (Corbet, Hill, 1992). Dang
Huy Huynh et al. (1994) indicate only two records (from Bac Thai and Ninh
Binh provinces). According to Dang Ngoc Can et al. (2008) this species is also
found in Lao Cai, Tuyen Quang, Bac Kan, Land Son, Son La, Phu Tho, Thai
Nguyen, Vinh Phuc, Hai Phong, Nghe An, Ha Tinh, Quang Binh, Quang Tri,
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Thua Thien-Hue, Kon Tum, Binh Dinh, Dak Lak,
Dong Nai and Kien Giang provinces. Based on size
comparison and preliminary molecular data we iden-
tify this species from further localities: Vu Quang
Nature Reserve (Ha Tinh province; Kuznetsov et al.,
2001), Nam Cat Tien (Dong Nai province), Cat Ba
Island (Hai Phong province), Loc Bao (Lam Dong
province), Chu Yang Sin (Dak Lak province) and T.P.
Ho Chi Minh.

COMMENTS ON NATURAL HISTORY. Aerial forager,
probably perch-hunter (Borissenko et al., 2001). Few
observations were made in Vu Quang of this bat fly-
ing close to vegetation along the road. In Nepal we
observed this species in a forested area, hunting over
a stream. According to Allen (1938) this horseshoe
bat is more characteristic for humid uplands. In India
it was found mainly at relatively high altitudes, ca.
1070-1300 m a.s.l. (Bates, Harrison, 1997); howev-
er, in Vu Quang R. pusillus was caught in lowlands,
at about 200 m a.s.l. (Kuznetsov et al., 2001); in Cat Tien this bat is also com-
mon in low elevations while in Chu Yang Sin it was captured in mountain
mixed forest at ca. 1000 m a.s.l. Echolocation calls are of moderate intensity
with the CF component around 110 kHz. Probably both hollow trees and caves
can be used by this species as day roosts.

Rhinolophus subbadius Blyth, 1844

ComMoN NaMES. Doi 14 nau; Little Nepalese horseshoe bat; Kamranosbrii
MIOJIKOBOHOC.

MATERIAL STUDIED. No material was seen; the description below follows
Corbet, Hill (1992) and Bates, Harrison (1997).

IpENTIFICATION. A small-sized horseshoe bat (forearm ca. 31.5-36 mm; CCL
ca. 11.9-12.9 mm), similar to R. pusillus but slightly smaller. Connecting pro-
cess acutely pointed, somewhat horn-like

The taxonomical position of this species initially described from Nepal
is questionable, and its specific distinction from R. pusillus requires revi-
sion. Specimens from Myanmar, North China and North Vietnam have been
allocated to this species provisionally (Corbet, Hill, 1992; Bates, Harrison,
1997). Csorba et al. (2003) and Francis (2008) do not mention this species
for Vietnam. According to available literature data (ibid.) R. subbadius differs

Map 30. Rhinolophus
pusillus.
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from the otherwise similar R. pusillus by smaller size (forearm length, skull
dimensions) and more horn-like shape of the connecting process.

Once we supposed that both R. subbadius and R. pusillus may occur on Cat
Ba Island (Abramov, Kruskop, 2012). However, all the available specimens
from Cat Ba belong to the same genetic lineage of R. pusillus.

DISTRIBUTION AND COLLECTING SITES. Described from Myanmar. Sporadically
found from Nepal to NE India, Myanmar (Csorba et al., 2003) and, supposed-
ly, in North and Central Vietnam (Corbet, Hill, 1992). Records from Vietnam
(Tuyen Quang, Thanh Hoa and Quang Binh provinces; Dang Huy Huynh et
al., 1994; Dang Ngoc Can et al., 2008) are most likely to be misidentified R.
pusillus, however, see taxonomical comments above.

COMMENTS ON NATURAL HISTORY. Natural history almost unknown. In
Myanmar it was found in a bamboo clump in dense jungle at an altitude of
1230 m a.s.l. (Bates, Harrison, 1997). Probably, a cave-dweller (Timmins et
al., 1999).

Rhinolophus cf. lepidus Blyth, 1844

CommoN NaMEs. Doi 14 Ogut; Blyth’s horseshoe bat; Muauiickuii moxo-
BOHOC.

MATERIAL STUDIED. Sixteen specimens provisionally allocated to this spe-
cies, from Khanh Hoa, Lam Dong, Dak Lak and Kon Tum provinces.

IpENTIFICATION. A small-sized horseshoe bat (weight ca. 6.2-6.8 g (Bates et
al., 2000); forearm ca. 37-42 mm; CCL ca. 14.2-16.4 (Corbet, Hill, 1992) mm;
App. II, Table 5). Ears and horseshoe not especially enlarged, lancet not reduced;
connecting process well pronounced, acutely or broadly pointed, with a wide
base. Pelage most similar to that of R. pusillus in structure and coloration pattern.

Essentially similar to R. pusillus, differing in averagely larger size, more
massive dentition and generally less acute and more broadly based connecting
process. There are at least two genetic lineages tentatively associated with this
species (Francis et al., 2010); however we found no morphological difference
between these two lineages in Vietnam. Csorba et al. (2003) do not cite R. lepi-
dus fro Vietnamese fauna. It is very probable that bats from Vietnam represent
distinct species. Its valid name could be R. osgoodi Sanborn, 1939 (described
from Yunnan). Final conclusion on this subject requires studies of the type mate-
rial; until that we suggest to use open nomenclature for Indochinese individuals.

DISTRIBUTION AND COLLECTING SITES. See Map 31. Widely distributed through
the Indomalayan region, from Kyrgyzstan, India to south-east China, Malaysia
and Sumatra (Corbet, Hill, 1992; Benda etal., 2011). Questionably reported from
Vietnam by Sokolov et al. (1986) and Dang Huy Huynh et al. (1994). Francis
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(2008) cites this species for one unspecified locality
in South Vietnam. However according to Dang Ngoc
Can et al. (2008) this bat tentatively occurs in Lao Cai,
Tuyen Quang, Phu Tho, Nghe An, Thua Thien-Hue,
Quang Nam, Kon Tum, Gia Lai and Phu Quoc Island.
We have identified this species from Khanh Hoa (Hon
Ba mountain), Dak Lak (Chu Yang Sin), Lam Dong
(Da Lat plateau) and Kon Tum (Ngoc Linh) provinc-
es. Record from Con Dao Islands (Kuznetsov, 2000)
is based on misidentification (Kruskop, 2011a).

COMMENTS ON NATURAL HISTORY. Cave-dweller;
roosts in caves, tunnels, ruined temples and old houses.
Lives solitarily or in clusters from tens to several hun-
dred individuals, sometimes in association with other
bats, including Taphozous sp. and small Hipposideros
(Bates, Harrison, 1997). Inhabits forested areas from
about sea level up to 2340 m a.s.1. (ibid.); found at ca.
1500 m a.s.l. on Hon Ba and at 1630 m a.s.l. on Chu
Yang Sin. Foraging behavior probably similar to that
of R. pusillus. This species explores the edge of vegetation, space inside foli-
age, sometimes taking insects from leaf surface. Animals on Hon Ba and Dalat
plateau were captured while hawking along the forest trails.

Map 31. Rhinolophus cf.
lepidus.

Rhinolophus acuminatus Peters, 1871

ComMoN NaMES. Doi 14 miii nhon; Acuminate horseshoe bat; Cepsrit mon-
KOBOHOC.

MATERIAL STUDIED. Twenty eight specimens from Tay Ninh, Binh Phuoc,
Lam Dong and Dong Nai provinces.

IDENTIFICATION. A small to medium-sized horseshoe bat (weight ca. 8.3—
13.5 g; forearm ca. 45-50 mm; CCL 17.7-19.5 ca. mm; App. 11, Table 5). Ears
and horseshoe not especially enlarged, supplementary leaflets well-developed;
lancet not reduced; connecting process rather long and narrow, more or less
pointed apically, but not horn-like. Pelage is thick and moderately long. There
are two color phases: grayish, with smoky-gray main color of fur, and reddish,
with yellow or pale orange fur coloration.

Significantly larger than any other member of the “pusillus™ group, this
bat clearly falls within the same size class as R. borneensis, from which it
is readily distinguished by narrower and more acute connecting process
and different fur color.
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DISTRIBUTION AND COLLECTING SITES. See Map
32. Until recently there have been no reports of
this species from Vietnam, however, it has been
found in the neighboring Laos and Cambodia
(Hill, Thonglongya, 1972), and also in peninsular
Thailand, on Great and Lesser Sunda Islands and
Palawan Island (Corbet, Hill, 1992). In Vietnam
this bat is known from Lam Dong (Cat Loc), Dong
Nai (Vinh Cuu and Ma Da), Tay Ninh (LO Go Xa
Mat) and Binh Phuoc (Bu Gia Map) provinces
(Borissenko, Kruskop, 2003; Dang Ngoc Can et al.,
2008; Kruskop, 2010a).

COMMENTS ON NATURAL HISTORY. Observations in
Tay Ninh, Cat Loc and Ma Da indicate that this spe-
cies has a typical slow and maneuverable flight pat-
tern and powerful echolocation signal with the CF
component around 90 kHz. It usually foraging at
subcanopy level, several meters above the ground.
However in Bu Gia Map few specimens were netted
on the pebble shore of Dak A river, at about 1-1.5 meters above the ground.
This bat was found to be rather common in lowland dipterocarp forests (espe-
cially in Ma Da); from there it may penetrate into secondary growth formations
and even plantations, e.g. Acacia and Anacardium. Day roosts were found in
drainage manifold under the road and in the old underground fortifications (in
Vinh Cuu monument). Rut was observed in October; during this period adult
males produce strong musky scent.

Map 32. Rhinolophus
acuminatus.

Rhinolophus pearsoni Horsfield, 1851

ComMoON NAMES. Doi 1a Pecxdn; Pearson’s horseshoe bat; IToxoBoHoC
IIupcona.

MATERIAL STUDIED. Twenty one specimens from Quang Binh, Khanh Hoa,
Hai Phong, Vinh Phuc, Dak Lak and Lam Dong Provinces (including two
specimens from unknown locality in Vietnam, collected by Dr. Dao Van Tien);
also two specimens from Laos.

IDENTIFICATION. A medium-sized horseshoe bat (weight ca. 13.7-18.2 g;
forearm ca. 50-57 mm; CCL ca. 20.1-21.6 mm; original data and those of
Hill, 1986; App. II, Table 5). Ears and horseshoe not enlarged (though horse-
shoe looks wider than in similar-size R. affinis). Sella without basal lappets.
Connecting process at lateral view similar to that of R. /uctus, very low and
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broadly rounded (Fig. 18g). Pelage long, wooly, uni-
formly chestnut brown or dark brown. Upper surface
and posterior border of interfemoral membrane cov-
ered with hairs.

This species differs form other Vietnamese
horseshoe bats by overall size and distinctive struc-
ture of the connecting process. The closest relative
of very similar appearance is R. yunnanensis, which
could be distinguished mainly by larger size. R. af-
finis which is very similar in size and sometimes
occurs in the same locality, differs by the shape of
connecting process, proportionally longer tail and
by less wooly fur.

DISTRIBUTION AND COLLECTING SITES. See Map 33.
Distributed from Nepal and northern India to south-
ern China and northern Indochina (Corbet, Hill,
1992; Francis, 2008). In Vietnam it was reported
from Cao Bang, Lai Chau, Lao Cai, Tuyen Quang,
Bac Kan, Lang Son, Son La, Phu Tho, Tay Nguyen,
Vinh Phuc, Hai Phong, Ninh Binh, Thanh Hoa, Nghe An, Ha Tinh, Quang
Binh, Quanh Tri, Thua Thien-Hue, Quang Nam, Kon Tum, Binh Dinh, Gia
Lai and Dak Lak provinces (Dang Ngoc Can et al., 2008). We found this in Ke
Bang karstic area, on Cat Ba Island, on Hon Ba and Chu Yang Sin mountain
and also in Loc Bao in Lam Dong province.

COMMENTS ON NATURAL HISTORY. This species was found mainly in montane
areas, up to 3380 m a.s.l. (in Nepal; Bates, Harrison, 1997). In Ke Bang it is
closely affiliated with primary deciduous forest and with limestone outcrops
(the same was shown for this species in Thailand; Robinson, Smith, 1997).
On Cat Ba where limestone outcrops compose main part of the landscape, this
species was common in different habitats, primary and disturbed. In Ke Bang
one specimen was observed in a small limestone cavity, three individuals were
netted nearby. Perching behavior was multiply observed on Cat Ba; however
this bat can also forage as maneuverable aerial hawker.

Map 33. Rhinolophus
pearsonii.

Rhinolophus yunnanensis Dobson, 1872

ComMoN NaMES. Doi 14 BDopxdn; Yunnan horseshoe bat; FOunanbckuit moa-
KOBOHOC.

MATERIAL sTUDIED. No material was seen; the diagnosis below follows
mainly Bates and Harrison (1997).
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IDENTIFICATION. A medium-sized horseshoe bat (weight ca. 20-22 g; fore-
arm ca. 54—-64 mm; CCL ca. 22-23 mm; after Corbet, Hill, 1992; Francis,
2008), in general appearance greatly similar to R. pearsonii, but larger. Differs
from other Vietnamese horseshoe bats with simple noseleafs in larger size and
shape of the connecting process.

DISTRIBUTION AND COLLECTING SITES. Sporadically found in north-eastern
India, northern Burma, Thailand and southern China; until now the only report-
ed locality in Vietnam is Pu Mat Nature Reserve, Nghe An province (Hayes,
Howard, 1998). Dang Ngoc Can et al. (2008) cite this species for Vietnam
tentatively, providing no exact localities. Francis (2008) does not include this
bat into Vietnamese fauna.

COMMENTS ON NATURAL HISTORY. Natural history poorly known. Inhabits
high altitudes up to 1200 m a.s.l. (Bates, Harrison, 1997). In Myanmar one in-
dividual was captured in a thatched roof of a local house (ibid.) The specimen
from Pu Mat was netted at a cave entrance (Hayes, Howard, 1998).

Rhinolophus shameli Tate, 1943

ComMoN NAMES. Doi la Samen; Shamel’s horseshoe bat; IToxxoBoHoC
[Hamerrs.

MATERIAL STUDIED. Two specimens from Phu Quoc Island; also one speci-
men from Cambodia.

IpENTIFICATION. A small horseshoe bat (weight ca. 10 g; forearm ca.
47.5 mm; CCL ca. 18.3 mm) of characteristic appearance. Connecting pro-
cess is very characteristic —thickened and folded; its sides and tip are curved
forward to form a fissure enclosing the rear of the connecting process. Ears
moderate, ca. %/, of forearm length. Small upper premolar not minute, within
toothrow or slightly displaced outwards.

This bat species differs from other similar-sized horseshoe bats by char-
acteristic shape of the connecting process (see keys). From the most similar
extralimital R. coelophyllus Peters, 1867 it differs in skull characters (Corbet,
Hill, 1992): postnarial rostral depression is shallow, poorly developed, with
narrow supraorbital ridges (prominent, moderately deep, and enclosed by
broad, well-developed supraorbital ridges in the latter species).

DISTRIBUTION AND COLLECTING SITES. According to Corbet and Hill (1992),
this species has a disrupted range in Myanmar and northern Thailand and in
south-eastern Thailand and Cambodia. From Vietnam it was reported for the
first time by Hayes and Howard (1998). Dang Ngoc Can et al. (2008) provide
only three Vietnamese localities: Pu Mat (Nghe An province), Chu Mom Ray
(Kon Tum province) and Phu Quoc Island.
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COMMENTS ON NATURAL HISTORY. Natural history is poorly known. Probably,
a cave-dweller. The specimen from Cambodia was netted over a forest trail in
highly disturbed forest. On Phu Quoc this bat was common in different types
of lowland forest (Abramov et al., 2007); observed forage flight is flitting, with
sharp changes in height and direction (ibid.).

Rhinolophus macrotis Blyth, 1844

ComMoN NaMES. Doi 14 tai dai; Big-eared horseshoe bat; J{nuanoyxuit moa-
KOBOHOC.

MATERIAL STUDIED. Seven specimens were examined from Lao Cai, Tuyen
Quang, Khanh Hoa, Dak Lak and Lam Dong provinces.

IDENTIFICATION. A small to medium-sized horseshoe bat (weight ca. 5-9.5
g; forearm ca. 43—48 mm; CCL ca. 16.6 mm; animals from southern popula-
tions are smaller, with forearm ca 39—44 mm; App. 11, Table 5) of character-
istic appearance. The horseshoe is wide (about 8—10 mm in width), covering
muzzle and upper lip, with conspicuous notch in the middle. The sella projects
forward, its transition into the connecting process with a conspicuous notch,
its inferior surface very broad (over 3 mm in width). Connecting process very
broad-based, broadly rounded. Ears relatively large,
ca. '/, of forearm length. Pelage soft and wooly, buff-
brown above, slightly paler below.

This bat species differs from other similar-sized
horseshoe bats by characteristic shape of sella and
connecting process and relatively large ears.

Two subspecies were formerly accepted to
Vietnam: R. m. siamensis Gyldenstolpe, 1917 and R.
m. caldwelli Allen, 1923 (Osgood, 1932; Koopman,
1994). Now the first one is often treated as a sepa-
rate species. Specimens from Northern Vietnam most
probably could be assigned with the latter form while
smaller southern specimens belong to a distinct ge-
netic lineage and may represent an undescribed sub-
species or even species.

DISTRIBUTION AND COLLECTING SITES. See Map 34.
Distributed from Pakistan through Nepal to Southern
and Central China, Malaysia and the Philippines  map 34. Rhinolophus
(Csorba et al., 2003). In Vietnam this bat is known  macrotis — gray shading
from Lai Chau, Lao Cai, Tuyen Quang, Lang Son, f”d black dot; verified

ocality for R. siamensis —

Cao Bang, Phu Tho, Thai Nguyen, Vinh Phuc, Thanh  open square.
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Hoa, Nghe An, Quang Tri, Thua Thien-Hue, Kon Tum and Binh Dinh provinces
(Hendrichsen et al., 2001; Dang Ngoc Can et al., 2008). We found this species
in Loa Cai (Kruskop, Shchinov, 2010), Khanh Hoa (Borissenko et al., 2006), on
Chu Yang Sin mountain and in Bao Lam (Dak Lak and Lam Dong provinces).

COMMENTS ON NATURAL HISTORY. Confined to relatively high altitudes (Bates,
Harrison, 1997; Csorba et al., 1998), inhabiting mountainous primary for-
ests. In Lao Cai we found this bat at ca. 1950 m a.s.l.; specimens in Southern
Vietnam were captured at 650-1500 m a.s.l. Roosting sites in caves and
mines. Reported to be an aerial forager, feeding on small flying insects (Bates,
Harrison, 1997), however external proportions suggest at least possibility for
perch-hunting and foliage gleaning. Echolocation calls in Laos were reported
at 51-52 kHz (Francis, 2008).

Rhinolophus siamensis Gyldenstolpe, 1917

ComMON NAMES. Dot 14 mui Thai Lan; Siamese horseshoe bat; Cuamckuii
IOZIKOBOHOC.

MAaTERIAL STUDIED. No material was seen; the diagnosis below is based on
Francis (2008).

IpENTIFICATION. A small horseshoe bat (weight ca. 4.5-6 g; forearm ca. 38—
42 mm; CCL ca. 13.5-13.8 mm, after Hendrichsen et al., 2001) essentially
similar to R. macrotis. The horseshoe is wide, covering muzzle and upper lip.
The sella with very broad inferior surface. Connecting process is very broad-
based, broadly rounded. Ears large, ca. '/, of forearm length. Pelage soft and
short but not wooly, brown above.

This bat species differs from other similar-sized horseshoe bats in the same
way as R. macrotis. It was supposed to be a subspecies of the latter (Csorba et
al., 2003). However both species were found in sympatry in Laos and, prob-
ably, in Tonkin (Hendrichsen et al., 2001; Smith, Xie, 2008). At least in the
area of their sympatry, R. siamensis can be distinguished from R. macrotis by
smaller external and cranial size and by the echolocation frequency (Francis,
2008). Meantime R. siamensis and R. macrotis from China and northern
Indochina were found to be indistinguishable genetically (Francis et al., 2010).

DISTRIBUTION AND COLLECTING SITES. See Map 34. Known from Thailand,
Laos and Vietnam (Francis, 2008). Of Vietnamese records only one from Pu
Mat (Nghe An province) can be convincingly assigned to this species.

COMMENTS ON NATURAL HISTORY. Natural history is almost unknown.
Specimen in Pu Mat was captured in a large karstic cave at an altitude of 140
m a.s.l. (Hendrichsen et al., 2001). Echolocation calls in Laos were reported at
68-74 kHz (Francis, 2008).
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Rhinolophus luctus Temminck, 1835

ComMON NAMES. Doi 14 16n; Wooly, or Greater Eastern horseshoe bat;
l'uranTckuil mogKOBOHOC.

MaTERIAL STUDIED. Eight specimens from Ha Tinh, Khanh Hoa and Dong
Nai provinces.

IDENTIFICATION. A very large horseshoe bat (weight ca. 27-35 g; forearm
ca. 65.5-80 mm; CCL ca. 14.8-16.2 mm; App. II, Table 5) of characteristic
appearance. Horseshoe is wide, covering upper lip, with conspicuous notch in
the middle. There are pronounced basal lappets on either side of sella between
the latter and the internarial leaflets; connecting process very low and broadly
rounded, tip of sella extending far beyond it (Fig. 19h). Pelage thick, dense and
wooly, uniform black or grayish black with slightly paler hair tips; in repro-
ducing individuals with brownish tints. Underparts and upper parts are almost
equal in color. Noseleafs and ears are well-pigmented, blackish.

Readily distinguished from other horseshoe bats by very large overall
size and structure of sella. Another considerably smaller (forearm ca. 50—
53 mm) South-East Asian species of horseshoe bat possessing supplemen-
tary lappets of sella is R. trifoliatus Temminck, 1834. At present its nearest
reported locality is Thailand, however, its rather wide distribution range (NE
India to Java and Borneo) leaves certain probability
for its occurrence in Vietnam.

Another essentially similar species, R. beddomei,
is also mentioned for Vietnam by Dang Ngoc Can et
al. (2008) though without exact locality. According
to Csorba et al. (2003), R. beddomei distribution is
restricted to India and Sri Lanka, however recently
this bat was found in Thailand, far eastward of its
known range (Soisook et al., 2010).

DISTRIBUTION AND COLLECTING SITES. See Map 35.
Widely distributed through the Indomalayan region,
from India and Nepal to Hainan, peninsular Thailand,
Java and Borneo (Corbet, Hill, 1992; Csorba et al.,
2003). In Vietnam it was reported from Bac Kan, Thai
Nguyen, Vinh Phuc, Nghe An, Ha Tinh, Quang Binh,
Thua Thien-Hue, Quang Nam, Binh Dinh provinces
(Dang Huy Huynh et al., 1994; Hayes, Howard, 1998;
Hendrichsen et al., 2001; Dang Ngoc Can et al., 2008)  Map 35. Rhinolophus
and Dong Nai province (Polet, Ling, 2004). Record on ~ !uctus.
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Con Dao Islands (Kuznetsov, An’, 1992) is very questionable (Kruskop, 2011a).
We found this species in Vu Quang Nature Reserve (Kuznetsov et al., 2001), on
Hon Ba mountain (Borissenko et al., 2006) and in Cat Tien.

COMMENTS ON NATURAL HISTORY. Inhabits mainly forested areas. Reported to
be an aerial forager (Bates, Harrison, 1997), but observed perching on protrud-
ing branches ca. 5 m above a road in Vu Quang (Borissenko et al., 2001). In
the same area one specimen (subadult male) was taken in a niche in the cliffs
over a river (two specimens were observed there). Reported to roost in caves
and hollow trees, living solitary or in pairs (Bates, Harrison, 1997), which are
most likely to be mother-and-infant groups. Multiply was found roosting in
large hollow trees in Cat Tien. Echolocation calls are of high intensity with the
CF component around 110 kHz.

Rhinolophus paradoxolophus (Bourret, 1951)

CommoN NAMES. Doi 14 quat; Big-leafed horseshoe bat; bompmreyxwii mon-
KOBOHOC.

MATERIAL STUDIED. Two specimens from Quang Binh and Tuyen Quang
provinces.

Diagnosis. A medium-sized horseshoe bat (weight ca. 12 g; forearm ca.
51.1-51.9; CCL ca. 18 mm) of characteristic appearance. Ears very large,
exceeding '/, forearm in length, with prominent antitragal lobes nearly '/, of
ear pinna in height. Noseleaf structure very peculiar.
Lancet obscure, rounded; connecting process also re-
duced (Fig. 18i). Sella very large (reaching antitragal
lobes in height), leaf-like, with well-developed basal
lappets. Internarial cup expanded, its sides forming
prominent rounded leaflets.

Differs readily from all Vietnamese horseshoe
bats (except R. marshalli) by characteristic noseleaf
structure; from the latter species —by larger size and
structure of sella. Another similar species hitherto
recorded from southern China is R. rex (Hill, 1972)
which is considerably larger (forearm over 59 mm).

DISTRIBUTION AND COLLECTING SITES. See Map 36.
Indo-Chinese species of middle elevations. Except
for Vietnam, R. paradoxolophus was found in
Thailand, Laos and Southern China (Thonglongya,
1973; Csorba et al., 2003; Francis, 2008). In Vietnam

Map 36. Rhinolophus . . |
paradoxolophus. it was reported from Sa Pa (Lao Cai province; type lo-
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cality), Tuyen Quang, Bac Kan, Lang Son, Phu Tho, Thai Nguyen, Ninh Binh,
Nghe An, Ha Tinh, Quang Binh and Thua Thien-Hue provinces (Hendrichsen
et al., 2001; Dang Ngoc Can et al., 2008). We found this bat only in Ke Bang
karstic area (Kruskop, 2000b).

COMMENTS ON NATURAL HISTORY. Cave dweller; found in various forests,
from dry deciduous to moist evergreen and pine, with limestone outcrops
(Francis, 2008). The single individual captured in Ke Bang in April was netted
in dense undergrowth in a primary deciduous forest. Based on ear and wing
proportions, this bat could be a perch-hunter and foliage gleaner able to fly in
highly-cluttered space of forest undergrowth. Echolocation signals are very
low for horseshoe bats, at ca. 24-25 kHz (Francis, 2008).

Rhinolophus marshalli Thonglongya, 1973

ComMON NAMES. Doi 1a Masan; Marshall’s horseshoe bat; ITonkoBoHOC
Mapiuasia.

MaATERIAL STUDIED. Three individuals from Cat Ba island; the diagnosis be-
low also follows Thonglongya (1973).

IDENTIFICATION. A small to medium-sized horseshoe bat (weight ca. 5.5 g.;
forearm ca. 44—47 mm; CCL ca. 17 mm; App. II, Table 5) essentially similar to
R. paradoxolophus in external appearance. Lancet reduced, broadly triangular
with rounded tip. Sella very large. Internarial cup expanded, its sides forming
prominent leaflets giving it trapezoid appearance and
joint to the sides of sella. Ears very large with large
well-definite antitragi.

Differs from R. paradoxolophus in smaller size
and shape of sella (which is proportionally narrower)
and more expanded internarial cup.

DISTRIBUTION AND COLLECTING SITES. See Map 37.
This species distributed sporadically in Thailand,
Malaya, Laos and Northern Vietnam (Corbet, Hill,
1992; Francis, 2008). In Vietnam it is known from
Lao Cai, Bac Kan, Lang Son, Son La, Yen Bai, Bac
Giang, Ha Nam, Hai Phong, Ninh Binh, Quang Ninh,
Thanh Hoa and Nghe An provinces (Dang Ngoc Can
et al. 2008). We found this bat only on Cat Ba Island
(Hai Phong province).

COMMENTS ON NATURAL HISTORY. Little data avail-
able for Vietnam. Supposedly, a cave-dwelling spe-

N X Map 37. Rhinolophus
cies (Bates et al., 2001). On Cat Ba this bat forages  marshalii.
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in forests and over grass on forest edges; flight maneuverable and not too fast.
Echolocation signal well-detectable at 45 kHz.

SUBORDER YANGOCHIROPTERA KooPMAN, 1985

GENERAL CHARACTERISTICS. Very diverse group, comprised by forms with
adaptations towards using mainly FM echolocation and with well developed
nasal branch of premaxilla. Southeast Asian forms exclusively animalivorous
(predominantly insectivorous).

Diacnosis. The bats comprising this suborder are very diverse in external
appearance and morphology; however possess a number of common traits,
distinguishing them from both branches of Yinochiroptera. In comparison to
Pteropodidae Yangochiroptera possess adaptations for echolocation as a primary
way of orientation in flight, including morphology of larynx and large, well-
developed tympanic bullae; also smaller eyes and well-developed interfemo-
ral membrane should be mentioned. From Rhinolophoidea they can be easily
distinguished in well-developed premaxilla and upper incisors and in lack of
inflated swellings behind the nasal opening. The ears are rather complex with
well-pronounced tragi and, sometimes, also antitragal lobes, their size varying
from rather small to ca. forearm length. Noseleafs are characteristic for some
members of the suborder, but absent in any Vietnamese species. Distal phalanges
on the second digit of the wing are variously reduced, but always lacking a claw.

DistriBuTION. Distributed nearly worldwide, the range resembling that of
the whole order, except for few remote oceanic islands.

TaxoNoMICAL REMARKS. This group was initially suggested by Koopman
(1985) as an infraorder of the microchiropters. It was raised to suborder
level mainly as a result of genetic studies (Teeling et al., 2002; 2005) and
Emballonuridae and Nycteridae were moved here from Yinochiroptera
(Hutcheon, Kirsh, 2006). At present 14 families are recognized, for which
grouping up to five superfamilies was suggested (Simmons, Gaisler,
1998). However multigene approach reveals three main branches within
Yangochiroptera which can be accepted as three superfamilies (Hoofer et al.,
2003; Teeling et al., 2005), of which two occur in Vietnam:

1. Emballonuroidea (nasal branch of premaxilla, though well developed,
does not fused with maxilla, supraorbital processes are thing and long), with
two families in South-East Asia, of which Emballonuridae is represented in
Vietnam.

2. Vespertilionoidea (nasal branch of premaxilla fused with maxilla (at
least in adults), supraorbital processes are reduced or absent), represented in
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Vietnam by three of five families, namely Vespertilionidae, Miniopteridae
and Molossidae.

FAmiLY EMBALLONURIDAE GERVAIS, 1856

Common NaMES. Ho doi bao, Sheath-tailed bats; @ytisspoxBocTsie.

GENERAL CHARACTERISTICS. Small to medium-sized bats (forearm 35—
95 mm), considered amongst the most primitive Chiroptera in postcranial
morphology.

Diacnosis. Premaxillae with developed nasal and reduced palatal branch,
separated from each other and not completely fused with maxillae. Postorbital
process well-developed, in Indochinese species—long and slender (may be
broken off in collection specimens). Ears with a well-developed tragus and
poorly pronounced antitragal lobes. No supplementary outgrowths on muzzle.
Uropatagium and calcar well-developed. Tail protruding from the upper sur-
face of the interfemoral membrane about at its midpoint, its tip usually does
not reach the edge of the interfemoral membrane; tail vertebrae flex dorsally.
Second digit of wing lacking phalanges. Third digit of wing extremely elongat-
ed, when at resting posture its phalanges are flexed dorsally in a Z-like manner.

DistriBuTioN. Widely distributed throughout the Old World and New World
tropics, also on many islands of the Pacific and the Caribbean and in Australia.

NaturaL HisTORY. In Indochina the representatives of this family are spe-
cialized high-altitude aerial foragers with characteristically strong echoloca-
tion signals, sometimes audible to a human ear. They may be found in various
habitats, in southern Indochina particularly abundant in cities (e.g., Ho Chi
Minh City) and agricultural landscapes. At rest they usually cling on to vertical
surfaces, often in open situations.

TaxoNoMICAL REMARKS. Includes ca. 15 genera and nearly 50 species, di-
vided into three (Koopman, 1994; Pavlinov et al., 1995) or two subfamilies
(Simmons, 2005), of which two genera and four species from the subfamily
Taphozoinae have been hitherto reported from Vietnam.

Key to the species of Vietnamese Emballonuridae

External characters

1 Gular sac well-developed; no beard-like patch on chin and throat; wing
membrane attaches t0 ankIe ..........ccoovevvevieiiiiieiieieeeee e 2

— Gular sac absent; dark or rufous beard-like patch of fur often present



138 Bats of Vietnam

(mainly in males) on throat, wing membrane attaches to distal portion of

2 Forearm length more than 62 mm. Radio-metacarpal wing pouch absent.
Dorsal pelage blackish brown with whitish patches ...........ccccevveieriieeiennnnne.
............................................................... Saccolaimus saccolaimus (p. 142)

— Forearm length less than 62 mm. Radio-metacarpal wing pouch distinctive.
Dorsal pelage brown without whitish patches...........ccoocvevveeieviieieniiniene
.................................................................... Taphozous longimanus (p. 140)

3 Forearm 60—68 mm........cccccceeveiienennne Taphozous melanopogon (p. 139)

Forearm 70—76 MM ........cccooceeverieniiieenee Taphozous theobaldi (p. 141)

Cranial characters

1 Well-developed sagittal crest highly projects posteriorly beyond the oc-
ciput. Frontal region of skull not distinctly concave. Anterior upper premo-
lar relatively large, ca. '/, in crown area of posterior premolar-....................
............................................................... Saccolaimus saccolaimus (p. 142)

— Sagittal crest poorly developed, almost not projecting beyond occiput.
Frontal region of the skull deeply concave. Anterior upper premolar re-
duced, considerably less than '/, of crown area of posterior premolar....... 2

2 Condylocanine length not less than 21.9 mm; C-M? not less than 9.4 mm.
....................................................................... Taphozous theobaldi (p. 141)

— Condylocanine length not more than 21.6 mm; C—M? less than 9.2 mm.....
............ Taphozous melanopogon (p. 139), Taphozous longimanus (p. 140)

Genus Taphozous E. Geoffroy, 1818

Diacnosis. Skull on Fig. 49. Dental formula: I'/, C'/ P*/, M?/,x2 = 30. P*
reduced, considerably less than '/, of crown area of P*. Rostrum short, con-
spicuously narrowed anteriorly, its dorsal side flattened; frontal region of skull
strongly concave. Ventral side of dentary concave anteriorly. Tympanic bullae
incomplete medially, not connected with the basioccipital. Wing with a well-
developed radio-metacarpal pouch. Gular sac absent.

DistriBuTion.  Widely distributed throughout most of Africa, the
Indomalayan Region and Australia, marginal in New Guinea. Sporadically
throughout Indochina.

TaxoNoMmIcAL REMARKS. Fourteen species are recognized, three of which
have been reported from Vietnam (Dang Ngoc Can et al., 2008).
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Taphozous melanopogon Temminck, 1841

CoMMON NAMES. Doi bao du6i nau den; Black-bearded tomb bat;
YepHOOOPOIBI METITKOKPBLT.

MATERIAL STUDIED. Fourteen specimens from Dong Nai province and Ho
Chi Minh City.

IpENTIFICATION. A medium-sized emballonurid bat (weight ca. 23-30 g; fore-
arm ca. 64—66 [60—68] mm; CCL ca. 19.5-21.5 mm; App. II, Table 6). Gular
sac lacking in both sexes. Usually a patch of dark hair is present on the chin and
throat, more prominent in males. Wing membrane attaches to the distal portion
of tibia. Pelage brown to almost black dorsally, somewhat paler on underparts,
with pale hair bases. Muzzle and ears blackish-brown. Membranes dark gray,
with somewhat depigmented posterior margins; limbs poorly pigmented.

This species differs from similar-sized 7. longimanus by the absence of
gular sac and pattern of wing membrane attachment; from 7. theobaldi by dis-
tinctly shorter forearm and furred basal parts of membranes; from Chaerephon
(and also other molossids)— by characteristic emballonurid tail and interfemo-
ral membrane shape.

DISTRIBUTION AND COLLECTING SITES. See Map 38. Trans Indomalayan spe-
cies with distribution ranging from eastern Pakistan to Vietnam, Malacca,
Sunda and Philippine islands (Corbet, Hill, 1992).
In Vietnam this bat is known from Tuyen Quang,
Bac Kan, Vinh Phuc, Quang Ninh (islands of Ha
Long Bay), Ninh Binh, Thanh Hoa, Nghe An, Thua
Thien-Hue, Da Nang, T.P. Ho Chi Minh, Cat Ba,
Phu Quoc and Con Dao Islands (Dang Huy Huynh
et al., 1994; Kuznetsov, An’, 1992; Vu Dinh Thong,
Furey, 2008; Dang Ngoc Can et al., 2008). We
found this species to be numerous in Ho Chi Minh
City. There are two specimens in ZMMU collection
captured by Dr. M. Kalyakin in Ma Da (Dong Nai
province).

COMMENTS ON NATURAL HISTORY. Cave or house-
dwellers, forming colonies from tens to several thou-
sand individuals (Bates, Harrison, 1997). Fast-flying
aerial insectivores. In Pu Mat and Cuc Phuong colo-
nies were found in karstic caves (Hendrichsen et al.,
2001). In Ho Chi Minh City small colonies of these

; . R K o . Map 38. Taphozous mela-
bats inhabit crevices in buildings and attics. Mass ap-  nopogon.
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pearance can be observed in some city blocks at ca. 5.30-5.50 PM. Newborns
and pregnant females were found in the beginning of May.

Taphozous longimanus Hardwicke, 1825

ComMmON NAMEs. Doi bao dudi canh dai; Long-winged tomb bat;
JITMHHOKPBIIBINA MEIKOKPBLI.

MATERIAL STUDIED. Two specimens from Soc Trang and Dac Lak provinces
(ROM collection); also three specimens from Cambodia. Description below
also follows Bates and Harrison (1997), Francis (2008).

IpENTIFICATION. A medium-sized emballonurid bat (forearm ca. 55.6—62
[54—63] mm; CCL ca. 19.2-21.6 mm). Gular sac well developed in males,
represented in females by rudimentary skin fold. Dorsal color dark-brown to
almost black, sometimes speckled with white. Wing membrane dark-brown,
attaches to the ankle. Radio-metacarpal sack on wing moderately developed.
Third metacarpal bone very long, slightly longer than forearm. Upper side of
basal parts of membranes covered with short fur.

This species differs from similar-sized 7. melanopogon by the presence
of gular sac (at least in males), proportionally longer third metacarpal and
place of wing membrane attachment; from 7. theobaldi by distinctly shorter
forearm and furred basal parts of membranes; from
Saccolaimus by smaller size and presence of radio-
metacarpal wing pouch.

DISTRIBUTION AND COLLECTING SITES. See Map 39.
Distribution covers India, Sri Lanka, Great Sunda
Islands, Flores, Bali, Malaysia, Myanmar, Thailand
and Cambodia (Francis, 2008). Hendrichsen et al.
(2001) and Francis (2008) did not mention this spe-
cies for Vietnam. Matveev (2005) found this bat in
Cambodia not far from Vietnamese border. Dang
Ngoc Can et al. (2008) reported it for two Vietnamese
localities: Ngoc Linh (Quang Nam province) and
Can Gio; extra two unpublished localities are in the
vicinity of Soc Trang and in Yok Don (publishing
here by permission from Dr. Judith Eger).

COMMENTS ON NATURAL HISTORY. This species is re-
ported to be a very tolerant to habitat type. Through
Map 39. Saccolaimus its distribution range it inhabits territories with dif-
saccolaimus — black dots; ferent climate, from arid to humid, and wide variety

Taphozous longimanus — . 3
black squares. of biotopes. It can use as day roosts caves, crevices,
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building wells and hollow trees, living alone or in small colonies; sexes live
together in breading season and segregate from July to September. These bats
emerge early in the evening and fly very swiftly over canopies and buildings,
ca. 30—60 m above the ground (Bates, Harrison, 1997).

Taphozous theobaldi Dobson, 1872

ComMON NAMES. Doi bao duéi den; Theobald’s tomb bat; Menrkokpsur
Teobanbaa.

MATERIAL STUDIED. Two specimens from Cambodia; no material from
Vietnam was examined.

IDENTIFICATION. A large emballonurid species (weight ca. 31 g.; forearm ca.
71-76 mm; CCL ca. 22-23.5 mm), on the whole resembling T melanopogon,
except for distinctly larger size. No gular sac, but glandular area present on
throat in both sexes, covered in males by a patch of brown hairs. Wing mem-
brane attached to the tibia. Pelage brown-brown dorsally and brown ventrally,
with pale hair bases. Membranes uniform dark brown.

This species may be easily distinguished from all similar Indochinese bats
by distinctly larger size. From 7. melanopogon it furthermore differs by ab-
sence of fur on membranes, and from Saccolaimus —by coloration and the ab-
sence of a gular sac.

DISTRIBUTION AND COLLECTING SITES. Indo-Malayan species, distributed in
central India, Indochina (from E. Burma to Vietnam), also on Java, Borneo
and Sulawesi islands (Corbet, Hill, 1992). Within Vietnam reported from
Hoa Binh, Thua Thien-Hue, Quang Nam and Da Nang provinces and from
Can Gio (Dang Huy Huynh et al., 1994; Dang Ngoc Can et al., 2008).
Animals, attributable to this species, were visually observed by us in Ho
Chi Minh City.

COMMENTS ON NATURAL HISTORY. Fast-flying aerial insectivore, foraging over
the canopies. Natural history essentially similar to that of 7. melanopogon.
According to Francis (2008), all known roosts were found in caves, forming
colonies of over 1000 individuals. In Ho Chi Minh small colony of this species
(no more than dozen individuals) was observed roosting in a technological slot
of a block building.

Genus Saccolaimus Temminck, 1838

GENERAL CHARACTERISTICS. Bats somewhat resembling Taphozous in ap-
pearance, but with coloration pattern (black with small white spots).

DiaGnosis. Dental formula: 1'/, C'/, P*/, M?/, x2 = 30. P? relatively large,
ca. '/, in crown area of P*. Rostrum short, conspicuously narrowed ante-
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riorly, its dorsal side flattened; frontal reign of
skull strongly concave. Ventral side of dentary
convex anteriorly. Tympanic bullae extend-
ing medially and joined with the basioccipital.
Radio-metacarpal pouch on the wing reduced.
Well developed gular sac (Fig. 22).
DISTRIBUTION AND ECOLOGICAL REMARKS.
From tropical Africa through most of the
Indomalayan Region (mostly southern parts
_ of the mainland) to the Solomon Islands and
gg&fjg;:‘j;g;ocit;;;;r;saIe Australia. Predominantly confined to forested
showing gular sac. or poorly forested lowlands.
TAXONOMICAL REMARKS. Formerly was
sometimes treated as a subgenus of Taphozous (e.g., Corbet, Hill, 1992).
Five species recognized, one of them known from Vietnam.

//;‘f; "

Saccolaimus saccolaimus (Temminck, 1838)

ComMMON NaMES. Doi bao dudi rang lon; Pouch-bearing tomb bat;
Menkoropiablii MEMIKOKPBLI.

MaTeRIAL STUDIED. Five specimens from Tay Ninh and Ba Ria—Vung Tau
provinces.

IDENTIFICATION. A medium to large emballonurid (weight ca. 31-37 g;
forearm ca. 66—69 mm; CCL ca. 21.7-24.6 mm; App. II, Table 6). Gular sac
present in both sexes, more prominent in males. Radio-metacarpal pouch on
the wing is almost absent. Wing membrane attaches to the ankle. Pelage dark
brown or black dorsally, commonly marbled with white patches, and uniform
dark brown on the belly. Muzzle, ears, limbs and membranes are dark gray,
wing membranes commonly edged with white.

From other Vietnamese emballonurids Saccolaimus may be distinguished
by coloration and absence of the radio-metacarpal pouch; from all molos-
sids — by the typical emballonurid tail and interfemoral membrane.

DISTRIBUTION AND COLLECTING SITES. See Map 39. An Australasian species,
distributed from India and Sri Lanka to Great Sunda and Solomon Islands,
New Guinea and north-eastern Australia (Bates, Harrison, 1997). In Vietnam it
was found in Lo Go Xa Mat (Tay Ninh province), near the Cambodian border,
on Phu Quoc Island (Dang Ngoc Can et al., 2008) and in the vicinity of Binh
Chau (Ba Ria—Vung Tau province).

COMMENTS ON NATURAL HISTORY. Fast-flying aerial foragers, hunting on vari-
ous flying insects (including termites and beetles) at the height of 100 meters
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and more (Bates, Harrison, 1997). In Binh Chau were observed foraging over
pasture, about 5-7 meters above the ground. Roosts are found mainly in hol-
low trees, more rarely —in rock crevices (Lekagul, McNeely, 1977). In Tay
Ninh solitary males were observed in October demonstrating rut behavior,
perching on individual trees and emitting social calls.

FAMILY VESPERTILIONIDAE GRAY, 1821

ComMoN NaMES. Ho doi mubi, Plain-nosed bats; ['tajkoHOCHIC.

GENERAL CHARACTERISTICS. The most diverse and widespread bat family dis-
playing a tremendous variety of foraging and roosting adaptations.

Diacnosts. Premaxillae with reduced palatal branches and well-developed
nasal branches, completely fused with maxillae, widely apart from each other,
with at least one pair of well-developed upper incisors. Dental structure essen-
tially similar to that of other insect-eating bats. Upper molars usually with re-
duced hypocone basin. The lower molar has two principal types of the position
of postcristid relative to the posterior cusps (Fig. 23). Typically it connects the
hypoconid with the entoconid, leaving the hypoconulid separate; this condition
(characteristic of the vespertilionid genus Myotis) is called “myotodont”. If
the posteristid is shifted posteriorly joining the hypoconid with the hypoconu-
lid, this condition (characteristic of the vespertilionid genus Nyctalus) is called
“nyctalodont” (Menu, 1987).

Basisphenoid pits shallow or lacking. Dental formula variable. Small upper
premolars, when reduced, tend to become intruded from toothrow.

o

lab B2
Hc en Hc en
pc hcl pc hcl

Fig. 23. Two basic types of cusp pattern of the lower molars in vespertilionid bats (first right
molar). Left: nyctalodont (Pipistrellus javanicus) and right: myotodont (Hypsugo pulveratus).
Hc — hypoconid, pc — postcristid, en — entoconid, hcl — hypoconulid; ant — anterior side, lab —
labial side.
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External appearance most variable. No leaf-like outgrowths on muzzle.
Tail long, reaching the edge of uropatagium, which is also well-developed; tail
vertebrae flex ventrally. Calcar long, sometimes with an accessory lobe at base.
Ears (Fig. 24) always with a tragus; antitragal lobe variously present.

Penial bone (os baculum) plays significant role in Vespertilionid alfa-lev-
el taxonomy and diagnostic. It highly varies in shape within family, some-
times demonstrating morphological type common for particular genus (e.g. in
Eptesicus) or even for several related genera (e.g. for subtribe Pipistrellina). In
other cases it can be morphologically distinct in two closely related or morpho-
logically similar species, such as in some species groups of Myotis. Bacular
morphology in not known for all Vietnamese Vespertilionidae. That is because
we may provide only general picture of morphological diversity in this struc-
ture (Fig. 25) and not incorporate it as a diagnostic feature into keys.

DistriBuTION. Distributed worldwide, except for polar regions and the most
remote oceanic islands, range nearly matching that of the order. Many species
common throughout Indochina. Inhabiting a wide variety of landscapes and
displaying a wide gamut of foraging and roosting preferences.

NATURAL HISTORY. Most are aerial insectivores, however, a number of facul-
tative and specialized gleaners exist. Typically they roost clinging on to verti-
cal walls of the shelter, often in crevices.

f
9

Fig. 24. Variations in ear shape in Vespertilionidae: a) Eudiscopus denticulus; b) Myotis hors-
fieldii; c) Nyctalus noctula; d) Pipistrellus tenuis; €) Hesperoptenus blanfordi; f) Scotophilus
heathi; g) Kerivoula picta; h) Murina fionae.
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Fig. 25. Penial bone (os baculum) shape in selected Vespertilionid bats: a) Myotis muricola;
b) M. «annatessae»; c) M. ater; d) M. rosseti; €) M. montivagus; f) M. siligorensis;

g) M.horsfieldii; h) M. laniger; i) Eudiscopus denticulus; j) Kerivoula hardwickei; k) Barbastella
cf. darjelingensis; 1) Scotophilus kuhlii; m) Hypsugo pulveratus (after Hill, Harrison, 1978);

n) Pipistrellus coromandra; o) Glischropus bucephalus; p) Hypsugo joffrei; q) Eptesicus sero-
tinus. Scale bar 1 mm.
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TAxONOMICAL REMARKS. Taxonomically very complex group with ca. five
subfamilies, ca. 45 genera and about 350 species, of which 57-59 species of 20
genera have been reported from Vietnam. The monotypic genus Miniopterus was
formerly treated as a single member of its own subfamily within Vespertilionidae
(e.g. Koopman, 1994) but was recently raised up to family level on the basis of
morphological and genetic data (Mein, Tupinier, 1977; Tiunov, 1997; Miller-
Butterworth et al., 2007). Also extralimital genus Cistugo was also raised up to
family level and thus excluded from Vespertilionidae (Lack et al., 2010). The
most problematic is the composition and taxonomic structure of the nominative
subfamily. Traditionally, it was divided into four tribes, as it was suggested by
Tate (1942). However, latest phylogenetic investigations (both morphological
and molecular, see: Simmons, Gaisler, 1998) showed the insufficiency of such
division. For example, Myotini was suggested to be a separate subfamily, more
close to Murininae and Kerivoulinae than to Vespertilioninae s. str. (Hoofer, Van
den Busche, 2003). Genus Eudiscopus was provisionally allocated with Myotini.

In nominative subfamily, insufficient substantiation of the tribe Nycticeini
was shown in a set of works (Menu, 1987; Hill, Harrison, 1987; Volleth,
Heller, 1994), and various genera from this former taxon were united with
different vespertilionine groups. At least, on the basis of karyological and
molecular genetic data the nominative tribe was suggested to be divided to
few different lineages (Heller, Volleth, 1984; Volleth, Heller, 1994; Hoofer,
Van den Busche, 2003; Roehrs et al., 2010). Among them, lineage which in-
cludes genera Nycticeius and Eptesicus forms a sister clade to other former
Vespertilionini. Thus here we are accepting three tribes within South-East
Asian Vespertilioninae: Plecotini, Nycticeini (=Eptesicini) and Vespertilionini,
of which the latter one can be divided into three subtribes.

Key to the genera of Vietnamese Vespertilionidae
External characters

1 Tragus straight, narrow, with maximum width at base, sharply pointed or
only slightly blunt at top (Fig. 24b, g, h)...cccoooeiiiiiiieee 2
— Tragus of various shape; if straight, blunt or rounded on top and commonly not
narrow (Fig. 24c-e); if pointed, distinctly curved frontward (Fig. 24f) ............ 9
2 Nostrils prominent and noticeably tubular in shape. Interfemoral mem-
brane dorsally usually covered with long hairs. .........ccccooevevieiieniiciennenen. 3
— Nostrils not noticeably tubular. Interfemoral membrane not covered with
fUr or Only at BaSE. ....coeeuiiiiiiiiic e 5
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3 Size larger: forearm commonly longer than 44 mm..........ccccocevvenirencnenne
......................................... Harpiocephalus (p. 177, one species, H. harpia)
— Size smaller: forearm commonly shorter than 44 mm ............c.ceceoenenene 4

4 Canine and both upper premolars almost equal in size (this is well seen
even on alive animal) ................. Harpiola (p. 175, one species, H. isodon)

— Second premolar smaller than corresponding canine......... Murina (p. 162)

5 Ears wide with their anterior edges very close to each other, joint at base.
Nostrils on the upper side of the muzzle end ...........ccceoveiiiieiinieiicee
............................... Barbastella (p. 201, one species, B. cf. darjelingensis)

— Ears of variable shape, but their anterior edges are always widely sepa-
rated. Nostrils on lateral sides or anterior side of the muzzle end ............. 6

6 Ears funnel-shaped, their width subequal to their height (Fig. 24g). Height
of tragus not less than %/, of ear length. Fur soft and wooly, densely cover-
ing head and MUZZIE.........cccoooiiiiiiiiie e 7

— Ears not funnel-shaped, relatively long and straight; their width ca. twice
larger than length. Height of tragus usually '/, or less of ear length. Fur not
very soft and wooly; not concealing most of the muzzle and lips ............. 8

7 Tragus lacking notch in posterior margin. Dorsal fur with two or three color
bands, hair tips usually not golden...........ccccevvvevennen. Kerivoula (p. 154)

— Tragus with distinct notch in posterior margin near base. Dorsal fur with
four color bands, including pale-golden tips.........ccccevvveceereerieneenieiieeene
.................................................... Phoniscus (p. 160, one species, P. jagori)

8 Well-developed concave adhesive pads on hind feet and pads on thumb
(Fig. 26a) (forearm 34—39 MM).........ccoooiiiiiiiieiiiet e
........................................... Eudiscopus (p. 199, one species, E. denticulus)

a b c

Fig. 26. Shape of the thumb pad in various representatives of Vespertilionidae: a) Eudiscopus
denticulus; b) Myotis rosseti; c) Myotis muricola.
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— No definite adhesive pads on
feet, if present and thumb forearm
less then 31 mm ..... Myotis (p. 178)

9 Calcar with a well-developed
lobe or keel (epiblema), commonly
possessing a transverse cartilagi-
nous septum (Fig. 27) ....cccovnee. 10

— Calcar lobe (epiblema) reduced
or absent, if present, very narrow and
without a transverse septum.......... 13

10 Forearm no less than 49 mm.

Fig. 27. Interfemoral membrane in Hesperop-
tenus blanfordi. CL — calcar lobe. Tragus club-shaped, more then

twice wider in distal part then at
base (Fig. 24c). Ventral surface of wing membrane along the forearm dis-
tinctly covered with fur........ Nyctalus (p. 213, one species, N. cf. noctula)

Forearm less than 45 mm. Tragus not club-shaped, less then twice wider in
distal part then at base. Ventral surface of wing membrane, except for the
armpit not covered With fur...........coocooiiiiii e, 11

11 Tragus relatively long, its length ca. twice exceeding width. Frontal part of

face MOTIe OF 1€SS CONCAVE.......uvvviiiiieeieiieeeeeeeee e 12

Tragus short, its length subequal to width. Frontal part of face flat, without
any flexure .......ccocvvvvevivieeee e Hesperoptenus blanfordi (p. 230)

12 Well-developed not pigmented pads on the base of thumb............c.cc.c.ec...

........................................ Glischropus (p. 211, one species, G. bucephalus)

Adhesive pads on bases of thumbs absent; base of thumb usually well pig-
01 11T ST Pipistrellus (p. 203)

13 Dorsal pelage reddish with white spots on crown, back and shoulders.

Forearm and metacarpals flesh-colored, membranes between them dark-
brown. Tragus relatively long, curved forward...........cccooeeiiiininincnenne

............................................... Scotomanes (p. 230, one species, S. ornatus)

Dorsal pelage without contrast white spots. Wing has different color-
ation or, if similar, tragus is short and blunt and not visibly curved for-

14 Tragus prominently deflected forward, its distal half narrower then basal,

POINtEd...cviiiiiiiiceccceceee Scotophilus (p. 232, two species):
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14a Forearm usually less then 55 mm. Ventral pelage buffy-brown............
........................................................................................... S. kuhlii (p. 233)

14b Forearm always more then 55 mm. Ventral pelage with distinct yel-

TOWISH tINZE ..ot S. heathii (p. 234)
— Tragus short, not definitely deflected forward, not pointed, its distal half
equal in width or wider then basal ...........cceovieieiiniienieiece e, 15

15 Forearm length less then 30 mm. Head looks flattened. Distinctive adhe-
sive pads (though not concaved) present on feet and thumb.............c..c......
............................................................... Tylonycteris (p. 219, two species):

15a Pelage with distinct golden tinge, brown dorsally and pale golden-

brown on throat ...........cccoceiiiieiiiiiieee e T. pachypus (p. 220)
15b Pelage without golden tinge, dark brown dorsally, and dull gray-brown
ON thTOAL....c.tieeeieeiiecieeee e T. robustula (p. 221)
— Forearm more then 30 mm. Head not looks flattened. Usually no any adhe-
SIVE PAAS 1ottt ettt ettt ettt ettt ettt r e e reeae e saeeneas 16
16 Forearm not less then 70 mm...........c..c.c........ la (p. 224, one species, 1. io)
— Forearm commonly less then 60 mm ..........ccocoviveneneneiiiiinicncee, 17

17 Ears with well-visible white margins. Dorsal pelage dark, tipped with cu-
prous-red or orange ........... Arielulus (p. 225, one species, A. circumdatus)

— Ears with no white margins. Dorsal pelage of various color, but not tipped
With cuprous-red OF OTANEE ......c.eeuireiriieiiiii e 18
18 Pale yellowish color on throat, contrast to the rest dark ventral pelage.
Dorsal pelage dark-brown, tipped with mix of silver and pale-gold hairs ..
..................................... Thainycteris (p. 227, one species, T. aureocollaris)
— Throat more or less same color as rest of ventral pelage. Dorsal fur has dif-
FETENTE COLOT ..ttt 19
19 Forearm less then 40 mm ..........coecevveiieieniiiec e, Hypsugo (p. 214)
— Forearm usually not less then 50 mm..........cccoocieiiiiiiininiiec e, 20
20 Dorsal pelage commonly with more or less distinct yellowish tinge, ears
yellowish-brown. Forearm and metacarpals pale flesh-colored, membranes
between them dark ..........cccooeveiiiiiiinnnnn. Hesperoptenus tickelli (p. 229)
— Dorsal pelage without yellowish tinge, more or less dark, ears dark. Wings
uniformly dark brown........ Eptesicus (p. 222, one species, E. cf. serotinus)
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Cranial characters

1

Two small premolars (six cheek teeth) in each side of upper jaw (Fig.

T ) RS PSRUR 2
No more then one small premolar (four or five cheek teeth) in each side of
upper Jaw (Fig. 28C—h) ..ooouiiiiiiiieee e 4

Upper small premolars (P>7) subequal in size, not greatly reduced. Upper
toothrows somewhat S-shaped (at ventral view), sub-parallel an the levels
of C-P3 and M3, convergent at the level of P*...........cccoveiiiiiiiiiiin. 3

Second upper premolar (P3) more or less reduced, '/, or less of the first
premolar in height. Upper toothrows not S-shaped, gradually convergent in

their anterior half.............ccooooeviiiiiiiiie, Mpyotis (p. 178), part.
Upper canine is distinctly elongated and flattened laterally, with groove on
its outer surface (Fig. 29a)......... Phoniscus (p. 160, one species, P. jagorii)

Upper canine is almost circular in cross section near base, lacking groove
on outer surface (Fig. 29b) ......cccooooviiiiiiiiiiiee. Kerivoula (p. 154)

Fig. 28. Left upper toothrows in Vespertilionidae (ventral view), scale 3 mm. a) Myotis
muricola; b) Myotis hasseltii; c) Murina fionae; d) Pipistrellus coromandra; e) Glischropus
bucephalus; f) Hypsugo pulveratus; g) Hesperoptenus blanfordi; h) Scotophilus kuhlii.
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Three premolars (six cheek teeth) in
each side of lower jaw..................... 5

Five or four cheek teeth in each side
of lower jaw......cccccevveviveiiciieieeen, 6

Second lower premolar displaced in-
ward from the toothrow. Skull much
flattened: height of braincase less
then 60% of mastoid width................
...Eudiscopus (p. 199, one species, E.
denticulus)

Second lower premolar not displaced
from toothrow. Skull not flattened:
height of braincase more then 70% of
mastoid width .. Myotis (p. 178), part.

Skull very much flattened (Fig. 64):

height of braincase ca. '/, of mastoid

WIdth. .o Fig. 29. Rostral and canine shape in

a) Phoniscus jagorii and b) similar size
Kerivoula (K. kachinensis) (scale bar
6a Nasal notch not expanded back- 3 mm).

wards to the level of infraorbital foramina. Condylo-canine length of scull

less than 11 Mmoo T. pachypus (p. 220)

.... Ylonycteris (p. 219, two species):

6b Nasal notch expanded backwards over the level of infraorbital foram-
ina. Condylo-canine length of skull 12 mm or more... T robustula (p. 221)

Skull not distinctly flattened: height of braincase ca. 70% of mastoid width

OF TTIOTE ..ttt euteeie et este e et e et e et e st e e s b eateesbeeesaeebeeeaneeaeeseneesanesaneenns 7
Two upper premolars in each side (Fig. 28¢c—f).....cccovvrviiviiiinieiiieeen. 8
One upper premolar in each side (Fig. 28g—h)......ccceviriiniiieniieee, 19

Anterior upper premolar relatively large, always distinctly higher than cin-
gulum of upper canine or posterior premolar...........ccceeceveereneeneneenennnn. 9
Anterior upper premolar much reduced, less in height than canine cingu-
lum; occasionally concealed in gum and in this case seen only on a cleared

SKULL ..t 15
Anterior upper premolar not or insignificantly displaced from toothrow,
entirely seen at 1ateral VIEW .........ccoevvivieriiiieriieieieccee e 10

Anterior upper premolar significantly displaced from toothrow, partly or
entirely invisible behind other teeth at lateral View .........ccccccecevenicninncns 13
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10

11

12

Anterior upper premolar distinctly smaller then posterior premolar, differs
well from it in crown shape.........c.ccoecevveniiiencnnennn. Myotis (p. 178), part.

Anterior upper premolar (P?) quite similar to posterior premolar (P*) in
crown shape (Fig. 28c), its height and crown area not less than '/, of that of
POSEETION PIEMOIAT ....veviivieiiieiicie ettt 11

Upper molars with reduced crown elements, obscured W-shaped ecto-
loph pattern (Fig. 30a). M? much reduced, not exceeding '/, of M?in crown
Width....oooveiiiiieie Harpiocephalus (p.177, one species, H. harpia)

Upper molars with typical W-shaped crown structure (Fig. 30b). Posterior
upper molar (M?) not reduced, ca. '/, of second molar (M?) in width

Anterior upper premolar more or less smaller than posterior one, at least in
crown area, and distinctly smaller than corresponding canine.....................
............................................................................................ Murina (p. 162)

Both upper premolars are almost equal in size and shape to each other and
t0 CANING ..ovveeeeieieiieieiceecee, Harpiola (p. 175, one species, H. isodon)

Lower molars of nyctalodont-type (postcristid connected with hypoconu-
THA) ettt 14

— Lower molars of myotodont-type (post-
cristid connected with entoconid) ................
.................................. Hypsugo (p. 214), part

14 Outer upper incisor situated directly
laterally from the inner one (Fig. 28e), all
four incisors form an almost straight trans-
VETSE TOW ..vveireeeeesienreneeneennes Glischropus
(p. 211, one species, G. bucephalus)

— Outer upper incisor situated latero-pos-
teriorly from the inner one ............ccccoeeeneee
...................................... Pipistrellus (p. 203)

15. Condylocanine length more than 25 mm
........................ la (p. 224, one species, 1. io)

— Condylocanine length less than 20 mm .

16 Lower molars of nyctalodont-type...17

Fig. 30. First upper molars in Murini-  _  [ower molars of myotodont-type....... 18
nae: a) Harpiocephalus harpia; .
b) Murina fionae. 17 Condylocanine length more than
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16 mm. Rostral part of skull very massive, almost as high as anterior part
of braincase ..........cccceeeennne. Nyctalus (p. 213, one species, N. cf. noctula)

— Condylocanine length less than 16 mm. Rostrum not massive, gradually
steep to somewhat doomed braincase ..........cceevevveeieniieieneeieseeee e
............................... Barbastella (p. 201, one species, B. cf. darjelingensis)

18 Well-developed supraorbital crests protrude over the orbit profile in the
shape of angular projections. Condylocanine length more than 14 mm......
........................................... Arielulus (p. 225, one species, A. circumdatus)

— Supraorbital crests poorly developed, no supra-orbital projections.
Condylocanine length less than 14 mm.................... Hypsugo (p. 214), part

19 Only one upper incisor in each side (Fig. 28h) .......cccevivieiiiiinieee 20
— Two upper incisors in each side (outer incisor may be highly reduced and
almost completely covered in UM) ......cceveeiiinienenieniriec e 21
20 Anterior palatal emargination quite large and broad, extends backward to
the level of upper premolars................... Scotophilus (p. 232, two species):

20a Larger: condylocanine length not less than 19 mm, upper toothrow
(C-M?) more than 7 Mm ........ccoeveveieieieiieeeereeieeeene S. heathii (p. 233)

20b Smaller: condylocanine length not more than 18 mm, C—M? less than
48111 1 1 PSPPSRI S. kuhlii (p. 234)

— Anterior palatal emargination small and narrow, extending backwards to
the level of the mid-line of upper canine ...........ccocceeevereeiiniecinieeceee
............................................... Scotomanes (p. 230, one species, S. ornatus)

21 Outer incisor situated laterally from the inner one.............cooceeeieeiene. 22
— Outer incisor situated almost directly behind the inner one (Fig. 28g)........
........................................................... Hesperoptenus (p. 229, two species):
21a Size considerably larger: upper toothrow (C—M?) not less than 7 mm .
......................................................................................... H. tickelli (p. 229)
21b Size very small: upper toothrow less than 4.5 mm.... H. blanfordi (p. 230)

22 Skull with moderately-developed supra-orbital crests and without supra-
orbital projections. Last upper molar (M?) reduced, its crown area less than
'/, of that of M*.................. Eptesicus (p. 222, one species, E. cf. serotinus)

— Skull with very prominent supra-orbital crests, divided by deep middle
rostral depression, and with well-developed supra-orbital projections. Last
upper molar (M?) not reduced, ca '/, or little more of M* in crown area......
..................................... Thainycteris (p. 227, one species, T. aureocollaris)
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Genus Kerivoula Gray, 1842

GENERAL CHARACTERISTICS. Small to medium-sized vespertilionid bats with
some archaic morphological features.

Diacnosis. Skull on Figs. 50-51. Dental formula: I/, C'/, P/, M¥/, x2 =
38. Small upper and lower premolars always lie within the axis of toothrows,
variably reduced, but usually correspondent first and second premolars similar
in shape and size. Upper toothrows somewhat convergent at the level of P*
and sub-parallel at the levels of C—P* and M', which makes them somewhat
S-shaped. Skull with very prominently concave posterior rostrum and high, of-
ten bulbous braincase. Muzzle relatively long and narrow. Ears funnel-shaped,
without any prominent folds or emarginations on posterior border; tragus long,
straight and narrow. Pelage dense and ruffled, covering most of the muzzle,
except for the tip. Sternum is short and broad; only four or five ribs connected
to it (character of the subfamily Kerivoulinae).

DistriBuTioN. Widely distributed in sub-Saharan Africa, Indomalayan re-
gion, from India to southern China, Great Sunda and Philippine Islands, also
on New Guinea and Bismarck Islands.

NATURAL HISTORY. A poorly known group of forest-dwelling bats.

TaxoNoMICAL REMARKS. Includes ca. 17 species, with no division into
subgenera and/or species groups. Some authors also include here the genus
Phoniscus with 4 species. In Vietnam three species were recorded, and the
presence of additional one needs further substantiation.

Key to the species of Vietnamese Kerivoula

External characters:
1. Larger: forearm exceeds 39 mm K. papillosa (p. 159); K. kachinensis (p. 158)
— Smaller: forearm ca. 27-39 MM ..........coooviiiiiiiiiiie e 2

2. Fur on back bright red, membranes dark brown with red markings.
Uropatagium with a conspicuous fringe of hairs ............... K. picta (p. 155)

— Fur on back brown or grey (hairs sometimes with russet tips), membranes
more or less uniform brown. Fringe of hairs on uropatagium poorly devel-

3. Larger: forearm usually more than 33 mm, tibia longer than 18 mm. .........
......................................................................................... K. titania (p. 158)
— Smaller: forearm usually less than 34 mm, tibia less than 18 mm...............
................................................................................... K. hardwickii (p. 156)
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Cranial characters
1. Larger: CBL over 15 mm, C—M?3 over 6.5 Mm. ..........cccevvereriererreirrenenene 2
— Smaller: CBL less than 14.5 mm, C-M? less than 6.5 mm. ....................... 3

2. Braincase doomed, with deeply concaved frontal profile; occipital height
more than 80% of mastoid width ............ccccevienenns K. papillosa (p. 159)

— Braincase proportionally flattened, with shallow frontal profile (Fig. 31a);
occipital height less than 70% of mastoid width.....K. kachinensis (p. 158)

3. Smaller: CBL less than 14 mm; C—M? usually less than 6 mm (5.2-6.2)..4
— Larger: CBL over 14 mm; C-M? usually over 6.2 (6.0—6.5) ......ccccceeuvuennne.

......................................................................................... K. titania (p. 158)
4. Inner upper incisor noticeably bicuspid...........cccevvrvenenen. K. picta (p. 155)
— Inner upper incisor unicusPid..........cceeververververrennnnns K. hardwickii (p. 156)

Kerivoula picta (Pallas, 1767)

CoMMON NAMEs. Doi miii nhin dém vang; Painted bat; ITecTpoKpbiIbIii BO-
POHKOYXUi1 INIaJAKOHOC.

MATERIAL STUDIED. Four specimens, supposedly from Vietnam; two addi-
tional specimens from extralimital SE Asia (deposited in ZISP collection).

IpEnTIFICATION. A small vespertilionid (weight ca. 4.5 g; forearm ca.
32-39 mm; CBL ca. 12-14 mm) of characteristic appearance. Interfemoral
membrane covered with hairs along its proximal half, hairs also extend along
hind limbs and form a characteristic fringe along the edge of uropatagium.
Pelage coloration is bright red to or-
ange above, somewhat paler under-
neath. Wing membranes dark brown
with bright red markings along the
body and limbs (in live specimens);
interfemoral membrane red through-
out. Muzzle completely covered
with hairs, only the nostrils protrud-
ing out.

Clearly differs from its conge-
nerics by characteristic coloration
pattern; from similar-sized K. hard-
wickii—also in the form of inner up- Fig. 31. Skull profiles of Kerivoula:
per incisor I'. a) K. kachinensis; b) K. titania.
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DISTRIBUTION AND COLLECTING SITES. See Map
40. Widely but sporadically distributed from south-
west India and Sri Lanka to Hainan, Malacca, Great
Sunda Islands and Moluccas (Corbet, Hill, 1992). In
Vietnam it also has sporadic distribution being re-
corded in Lao Cai, Thai Nguyen, Thua Thien-Hue,
Na Noi, Da Nang, Khanh Hoa, Kien Giang and Ca
Mau provinces (Dang Huy Huynh et al., 1994; Dang
Ngoc Can et al., 2008). We observed this species
once in Yok Don (Dak Lak province), but without
capture of a specimen.

COMMENTS ON NATURAL HISTORY. Natural habits in
Vietnam little known. This species was reported to
roost in dead down-hanging banana leafs, solitarily
or in pairs, using their bright orange-black coloration
as camouflage. It also roosts amongst dry leafs of

Map 40. Kerivoula picta — other plants, sugar cane and other tall grass, and in
gray shading, black dot; empty nests of some birds, e.g. Ploceus (Lekagul,
K. kachinensis — black McNeely, 1977; Bates, Harrison, 1997). We observed
squares; Phoniscus jago- . }I’ > ’ ? n

rii — black asterisks. this bat in dry dipterocarp forest and noticed that dry

Dipterocarpus leaves well resemble K. picta wing
coloration pattern; thus they probably could be used by this bat as day roosts.
Flight slow and maneuverable, with fluttering motion, making this bat looking
like a large moth. According to external morphology, this species seems to be
capable for ground or foliage gleaning (Kruskop, 1999).

Kerivoula hardwickii (Horsfield, 1824)

CoMMON NAMES. Doi miii nhin; Hardwicke’s forest bat; Bopomkoyxmii
IaAKOHOC Xap/ABHKa.

MateriaL STUDIED. Ten adult and subadult specimens from Dong Nai and
Binh Phuoc provinces and Con Dao archipelago.

IDENTIFICATION. A small vespertilionid (weight ca. 3.5-8 g; forearm ca.
29.6-34.6 mm; CCL ca. 11.4-13.2 mm; App. II, Table 7). In general ap-
pearance similar to K. picta, except for coloration pattern, and to K. tita-
nia. Interfemoral membrane not conspicuously haired; there is no distinct
fringe of hairs on its edge. Pelage long and woolly, buff brown to dark
brown above with dark grey hair basis; hairs on the belly more pale and
grayish. Subadult individuals are grey. Membranes uniform brown. Skull
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with moderately doomed braincase and distinctly
concaved frontal profile.

Differs from K. fitania in smaller size and more
doomed braincase (though this feature is seen just
during direct comparison of skulls). Similar size
K. picta has definitely different coloration pattern;
K. papillosa and K. kachinensis are distinctly larger.
Small Kerivoula species may be occasionally con-
fused with small Myotis species, like M. siligoren-
sis, from which they could be distinguished by in-
tensively haired muzzle, funnel-shaped ears and the
nearly equal size of the first and second small upper
premolars.

According to genetic data bats, currently re-
ferred to K. hardwickii actually represent a com-
plex of cryptic species (Francis, 2008; Francis et
al., 2010).

DISTRIBUTION AND COLLECTING SITES. See Map 41.
Widely distributed from southern India and Sri Lanka
to south and eastern China, Vietnam, Malaysia, Sunda and Philippine Islands
(Corbet, Hill, 1992). Most widespread species of Vietnamese Kerivoula. It
is known from Dak Lak (Dang Huy Huynh et al., 1994), Nghe An (Hayes,
Howard, 1998), Lai Chau, Tuyen Quang, Lang Son, Thai Nguyen, Vinh Phuc,
Ninh Binh, Thanh Hoa, Thua Thien-Hue, Kon Tum, Binh Dinh, Gia Lai, Dong
Nai (Dang Ngoc Can et al., 2008) and Ba Ria—Vung Tau (Vu Dinh Thong et
al., 2010) provinces.

COMMENTS ON NATURAL HISTORY. Natural habits in Vietnam not well
known. In the Indian subcontinent probably confined to disturbed forests and
orchards at various elevations, up to 2060 m a.s.l. (Bates, Harrison, 1997).
Roosts in houses (Csorba et al., 1998), hollow trees and in foliage (Francis,
2008). In Vietnam animals were netted in various types of pristine and sec-
ondary forests in the altitude range from 30 to 1600 m a.s.l., sometimes over
the forest roads (Hendrichsen et al., 2001; orig.). On Con Son island all in-
dividuals were captured over a small artificial water pool, matching impor-
tance of the water source for this species. As in other Kerivoula species flight
is highly maneuverable, but not fast. Judging by wing morphology, it may be
a ground or foliage gleaner (Kruskop, 1999; Kruskop, 2010b).

Map 41. Kerivoula hard-
wickei.
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Kerivoula titania Bates, Struebig, Hayes, Furey, Khin Mya Mya,
Vu Dinh Thong, Pham Duc Tien, Nguyen Truong Son, Harrison,
Francis & Csorba, 2007

CoMMON NAMES. Doi miii nhin 16n; Titania’s woolly bat; Bopoukoyxuit
miaakoHoc TutaHuu.

MATERIAL STUDIED. One specimen from Khanh Hoa province; the diagnosis
below also follows Bates et al. (2007) and Francis (2008).

IpEnTIFICATION. A small vespertilionid (weight ca. 4-8 g; forearm ca.
32.4-36 mm; CCL ca. 13.4-13.9 mm). In general appearance resembles
K. hardwickii and extralimital K. flora (with which it was once confused; see
Hendrichsen et al., 2001; Borissenko et al., 2006). Interfemoral membrane not
conspicuously haired, without fringe of hairs on its edge. Pelage brownish-
grey, with blackish bases and pale middles of individual hairs. Membranes are
translucent grey. Skull moderately doomed.

This species can be distinguished from K. hardwickii s. lato by larger over-
all size and larger skull. It differs from K. picta in coloration pattern, from K.
papillosa and K. kachinensis in definitely smaller size.

DISTRIBUTION AND COLLECTING SITES. See Map 42. Widely distributed in
South-East Asia: Myanmar, Laos, Thailand, Cambodia and Vietnam. In
Vietnam was reported for Ba Be and Kim Hy (Bac
Kan province), Ben En (Thanh Hoa province), Pu
Mat and Pu Huong (Nghe Anh province), Dak Rong
(Quang Tri province), Kon Ka Hinh (Gia Lai prov-
ince) (Dang Ngoc Can et al., 2008) and Hon Ba
(Kanh Hoa province; as K. cf. flora—Borissenko et
al., 2000).

COMMENTS ON NATURAL HISTORY. Found in ever-
green forests, both primary and secondary, often near
limestone and rivers, in the elevation range from 260
to 1600 m a.s.l.. Specimen from Hon Ba was net-
ted over a brook, flying at 1-1.5 m above the water
(Borissenko et al., 2000).

Kerivoula kachinensis Bates, Struebig,
Rossiter, Kingston, Sai Sein Lin Oo & Khin
Mya Mya, 2004

Map 42. Kerivoula titania
— gray shading; K. papil- . .
losa — black squares. woolly bat; KaunHCKuUit BOpOHKOYXHUHl IJIaIKOHOC.

CoMMON NAMES. Doi mili nhan Mi-an-ma; Kachin
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MATERIAL STUDIED. One specimen from Binh Phuoc province; the diagnosis
below also follows Bates et al. (2004).

IDENTIFICATION. A medium-sized vespertilionid (weight ca. 6.5-9.5 g;
forearm ca. 40.1-43.2 mm; CCL ca. 14.8-16.1 mm; Soisook et al., 2007).
Interfemoral membrane not conspicuously haired. Fur above long and woolly,
grey-brown with dark-grey bases; belly slightly paler. Membranes uniform
dark grey-brown. Ears moderately large, semi-translucent. Muzzle pale pink-
ish-brown, covered with fur except for nostrils. Skull characteristically flat-
tened, with very scarcely concaved frontal profile (Fig. 31a); occipital height
counts only 63—71% of mastoid width (Soisook et al., 2007).

Externally this species can be easily confused with similar-sized K. papil-
losa, from which it differs by the skull shape. All other Vietnamese Kerivoula
are definitely smaller. Differs from the remainder Vietnamese Kerivoula by
larger size. From medium-sized Myotis differs clearly in skull shape, relative
size of small upper premolars, shape of ears and muzzle.

DISTRIBUTION AND COLLECTING SITES. See Map 40. Known from Myanmar,
Thailand, Laos and Vietnam. In the latter was found for the first time in Chu
Mom Ray NP and Muong Muon, Kon Tum and Lai Chau Provinces (Vu Dinh
Thong et al., 2006). Also reported from Pu Huong, Nghe Anh Province (Dang
Ngoc Can et al., 2008) and Bu Gia Map, Binh Phuoc Province (Kruskop,
2010a, b).

COMMENTS ON NATURAL HISTORY. Confined to evergreen forests on middle
elevation, often with bamboo growth (Bates et al., 2004; Soisook et al., 2007;
Kruskop, 2010b). Specimen from Bu Gia Map was netted over the road pass-
ing through bamboo forest. Flat braincase suggests that this species use some
narrow crevices as day roosts (Bates et al., 2004). Females give births most
probably in the end of April. Echolocation calls are low intensity and short
duration FM with peak frequency at ca. 124 kHz (Soisook et al., 2007).

Kerivoula papillosa Temminck, 1840

CoMMON NAMES. Doi miii nhin Java; Papillose bat; SIBanckuii BOpOHKOY-
XHMH TTIaJJKOHOC.

MATERIAL STUDIED. Two adults from Binh Phuoc and Dong Nai Provinces;
also two specimens of K. papillosa and one specimen of K. cf. lenis from
Malaysia (ROM collection). The diagnosis below also follows Bates and
Harrison (1997).

IDENTIFICATION. A small to medium-sized vespertilionid (weight ca. 9-10 g;
forearm ca. 40—45 mm; CBL ca. 15.6-16.1 mm; Medway, 1978). Interfemoral
membrane not conspicuously haired; there is no fringe of hairs on its edge. Fur
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above brown with russet tips, pale midparts and dark roots; belly more grayish,
also with darker hair bases. Membranes uniform brown.

Differs from the remainder Vietnamese Kerivoula by larger size.
Overlap in external measurements with K. kachinensis from which differs
easily by more bulbous braincase. Could be confused with medium-sized
Myotis (M. montivagus, M. adversus, M. hasselti), however differs from
them clearly in skull shape, relative size of small upper premolars, shape
of ears and muzzle.

Indian woolly bat, K. lenis, is very similar in general appearance and
overlaps in external dimensions, but has smaller skull (CCL ca. 14.5-15.1;
C-M? ca. 6.6-6.8; Bates et al., 2004). This species is not currently known for
Vietnam (Francis, 2008). However available genetic data (Bates et al., 2007;
Francis et al., 2010) suggest that the border between K. papillosa and K. lenis
in South-East Asia is not clear and there is a huge possibility of new findings
as well as misidentifications.

DISTRIBUTION AND COLLECTING SITES. See Map 42. This bat has disrupted
distribution area which includes north-eastern India, Vietnam, Cambodia,
Malaysia, Great Sunda Islands and Sulawesi (Corbet, Hill, 1992; Bates,
Harrison, 1997; Kock, 2000). In Vietnam it was reported from Dak Lak (Dang
Huy Huynh et al., 1994), Tuyen Quang, Nghe An, Thua Thien—Hue and Dong
Nai (Dang Ngoc Can et al., 2008) provinces. We found this bat in Bu Gia Map
(Binh Phuoc province; Kruskop, 2010a)

COMMENTS ON NATURAL HISTORY. A forest-dwelling species; roosts in small
hollows within alive trees (Francis, 2008). Natural history in Vietnam virtually
unknown.

Genus Phoniscus Miller, 1905

GENERAL CHARACTERISTICS. Small vespertilionid bats, similar to Kerivoula in
external appearance, but with different tooth shape.

Diacnosis. Skull on Fig. 52. Dental formula: 1%/, C'/| P*/, M?/,x2 = 38.
Upper small premolars (P2-3) have similar size and about 2/3 of the pos-
terior premolar. All three lower premolars are more or less similar in size.
Upper canine is large and strong, with longitudinal grooves on its outer sur-
face. Lower molars with talonid and trigonid almost equal in size or talonid
slightly larger. Braincase somewhat doomed. Ear funnel-shaped, with emar-
gination on posterior edge close to ear tip. Tragus narrow and pointed, with
distinct basal notch on posterior edge, whitish in contrast to well-pigmented
ear conch. Fur thick and fluffy, with four color zones, tipped with gold over
the wide dark band.
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DisTrIBUTION. Sporadic distribution from Peninsular Malaysia through
Sunda Islands to the Philippines, New Guinea and East Australia; also Laos and
Vietnam (Corbett, Hill, 1992; Simmons, 2005; Vu Dinh Thong et al., 2006).

NATURAL HISTORY. Inhabit mainly primary forests on middle elevations.
Foraging habits seems to be similar to that of Kerivoula.

TaxoNoMICAL REMARKS. Four species are currently recognized, one of them
occurs in Vietnam.

Phoniscus jagorii Peters, 1866

CommoN NAMES. Doi tai loa kén; Peters’s trumpet-eared bat; Boponkoyxwii
raakoHoc fAropa.

MATERIAL STUDIED. One adult female from Dong Nai province; also three
specimens from extralimital territories, including the holotype (in the ROM
and ZMB collections).

IpENTIFICATION. A small vespertilionid bat (mainland specimens have weight
of ca. 5.8-8 g, forearm ca. 35-38 mm, CCL ca. 14.4-15.3 mm; Robinson,
Webber, 2000; Vu Dinh Thong et al., 2006; orig.), in general appearance great-
ly similar to Kerivoula species. Pelage long, thick and fluffy, with four color
zones on the upperparts: individual hairs have blackish basal half, followed
by pale band and black band and then tipped with orange. Limbs along bones
(including calcar) are covered with orange hairs. Tragus is narrowly pointed,
whitish or pinkish in contrast to brown main part of ear. Upper canine large
and somewhat flattened laterally. Upper incisors with pointed cusps, outer one
about twice smaller than inner, compressed to canine. Anterior upper premo-
lar large, almost equal to posterior, middle premolar somewhat shorter than
anterior, bat equal in crown area. Lower premolars large, equal in size, with
somewhat elongated bases.

This bat can be distinguished from all Kerivoula species by four color
bands on pelage and by very massive upper canines. In pelage coloration it
somewhat resembles Harpiola isodon and Murina harpioloides, from which it
easily differs by larger size, and not tubular nostrils.

DISTRIBUTION AND COLLECTING SITES. See Map 40. Sporadic distribution cov-
ers Java, Borneo, Sulawesi, Lesser Sunda Islands, the Philippines, Malayan
peninsula and Indochina (Simmons, 2005). In Vietnam known from Xuan Son
(Phu Tho province; Vu Dinh Thong et al., 2006) and from Cat Tien (Dong Nai
province; our data).

COMMENTS ON NATURAL HISTORY. Inhabiting lowland evergreen and dry dip-
terocarp forests; presence of karst in the area probably preferable (Robinson,
Webber, 2000; Vu Dinh Thong et al., 2006; Francis, 2008). Xuan Son speci-
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men was captured over the path in semi-evergreen forest with elevation 400 m
a.s.l. (Vu Dinh Thong et al., 2006). Cat Tien specimen was netted near the
small water source surrounded by secondary growth from one side and from
another side by seasonally flooded low-canopy forest (Kruskop, 2011b). Flight
is very maneuverable, sometimes close to ground. Echolocation calls are low
intensity FM at 77-140 kHz, with peak frequency at ca. 88 kHz (Vu Dinh
Thong et al., 2006).

Genus Murina Gray, 1842

GENERAL CHARACTERISTICS. Small to medium-sized vespertilionid bats with
tubular nostrils and dense wooly pelage.

Diacnosis. Skull on Fig. 53-54. Dental formula: I/, C'/| P?/, M/, x2 =
34. Dentition massive; small upper premolar (P*) similar in shape to posterior
premolar (P*), eventually nearly approaching it in size. Outer upper incisor
with pronounced supplementary cusps, slightly exceeding the inner incisor
in size. Internal upper incisor is bicuspidate. Upper molars with variably re-
duced mesostyles, but always with distinctive W-shaped pattern of ectoloph

Fig. 32. Variations in hind foot proportions and the pattern of attachment of the wing mem-
brane in Vespertilionidae and Miniopteridae: a) Myotis muricola; b) Myotis horsfieldii; c) Myotis
hasseltii; d) Myotis ricketti; e) Murina harpioloides; f) Miniopterus magnater.
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(Fig. 30b). Talonids of lower molars variable in size, but never exceed trigo-
nids. Wings very broad, with elongated thumb possessing a large curved claw.
Wing membrane attaches to the basal phalanx of outer toe (Fig. 32¢). Ears
broadly rounded with elongated sharply pointed tragi. Nostrils characteristi-
cally tubular, their tips pointing anterolaterally. Pelage characteristically dense
and wooly, variably extending onto the proximal area of the wing membranes
and often completely covering the upper surface of the interfemoral membrane
and hind limbs up to the toes.

DistriBUTION. From Southwest and South Siberia, Transbaikalia, Russian
Far East and Japan southwest to Pakistan and northern India, south to the
Philippines, New Guinea and north-eastern Australia.

NATURAL HISTORY. Strongly associated with humid forest formations. Aerial
or ground-gleaning insectivores with powerful highly maneuverable flight, ca-
pable of efficient quadrupedal ground locomotion. Roosting usually confined
to tree hollows, canopy and caves.

TaxoNoMICAL REMARKS. Number of species is very questionable: more
than dozen of species were newly described or revealed by revisions of col-
lection material in only last decade (Csorba et al., 2007; Kruskop, Eger, 2009;
Kuo et al., 2009; Csorba et al., 2011; Eger, Lim, 2011; Francis, Eger, 2012),
about twice increasing genus content. Meantime it was understood that tra-
ditional deviation into two major species groups ( “cyclotis” and “suilla”
groups sensu Koopman, 1994) has no support from genetic data (Francis et
al., 2010). Harpiola formerly was treated as a subgenus of Murina; recently
it was raised to full genus (Bhattacharyya, 2002; Kuo et al., 2006). At least
eleven species can be recognized in Vietnamese fauna, though taxonomic
position of some of them needs revision and some new undescribed forms
may be revealed.

Identification keys to Vietnamese Murina
1 Fur coloration does not includes any yellow, reddish or brown ................ 2
— Fur coloration includes variety of brownish, yellowish or reddish colors....3

2 Dorsal pelage is ashy-gray; less than half of hairs at basis are blackish.
Smaller: CCL s 14.3 07 1€SS ..ovvevvieieeeieieeieie e M. feae (p. 170)

— Dorsal pelage looks blackish; hair basis are blackish on distinctly more
than half of hair length. Larger: CCL 14.5 or more .. M. beelzebub (p. 171)

3 Size larger: forearm not less than 33.5 mm (usually exceed 35 mm), CCL
more than 15.5 MM. .o 4

— Size smaller: forearm less than 34 mm, CCL 15,5 mm or less ................. 7



164 Bats of Vietnam

10

Well-defined contrast between upper- and underparts: first are reddish or
bright-brown, latter are white or yellow. Forearm 36 mm or more. Dentition
looks gracile and proportionally small, tooth rows are convergent anteri-
orly. Postorbital constriction is 5 mm or wider ...... M. leucogaster (p. 171)

Pelage coloration is not contrast; underparts are slightly paler than upper-
parts. Forearm usually less than 37 mm. Dentition looks robust; tooth rows
are sub-parallel. Postorbital constriction width less than 5 mm................. 5

Talonid on m1-2 twice smaller than trigonid; hypoconulid almost absent..
........................................................................................ M. fionae (p. 166)

Talonid on m1-2 only slightly smaller than trigonid; hypoconulid present
though joint to entoconid (“murinodont” type of dentition) .............c....... 6

Underparts are grayish-brown; coloration in general looks dull. Frontal
profile of skull concaved; occipital height less than 6.6 mm .......................
............................................................................ M. huttoni in part (p. 167)

Underparts are pale? Reddish, or brownish; coloration in general looks
more bright. Frontal profile of skull more or less straight; occipital height
more than 6.5 MM ........ccceeeveeiieriieiecieeeee e M. harrisoni (p. 168)

Talonid on m1-2 twice smaller than trigonid; hypoconulid almost absent..
....................................................................................... M. cyclotis (p. 165)

Talonid on m1-2 no only somewhat smaller than trigonid..........c..c.cc..... 8

Dorsal pelage looks bicolored: very dark underfur is covered with shiny
golden guard hairs. Tubular nostrils noticeably long, their length exceeds

their thiCKNESS. ....veuiieiieiieeiet e 9
Dorsal pelage reddish or brown and does not looks bicolored. Length of
tubular nostrils does not exceeds their thickness ...........c.ccocceeeerienencne. 10

Muzzle tip, nostrils and ear edges are blackish. Guard hairs with orange
tinge. Ear with small emargination on posterior edge...........ccccoeeerereruennne.
............................................................................... M. harpioloides (p. 173)
Muzzle tip and ears are more pale, brownish. Guard hairs are more yellow-
ish than ornge. Ear almost without emargination on postatior edge ...........

............................................................................ M. chrysochaetes (p. 174)

Size very small: forearm usually less than 30 mm, CCL less than 13.1 mm.
Canine small, subequal to P4 in height. ...........cccoceeeie. M. eleryi (p. 172)
Size larger: forearm usually over 30 mm, CCL over 13 mm. Canine of
moderate size, higher than large premolar (P4). ......cccccoooiiiiiiiieniene 11
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11 Ear with distinct posterior emargination. Pelage with pale hair basis; ven-
tral fur almost white. P2 twice shorter than P4 ........... M. walstoni (p. 175)
— Ear with smoothly convex posterior border, or with just vestigial emargina-
tion. Pelage with dark hair basis, ventral pelage brownish or grayish. P2

equal to P4 in height or only slightly shorter ..........cccccoeeeevievienieiennenen. 12
12 Size larger: CCL more than 14.6 mm................. M. huttoni in part (p. 167)
— Size smaller: CCL less than 14.5 mm ..................... M. annamitica (p. 169)

Murina cyclotis Dobson, 1872

CoMMON NAMES. Doi 6ng tai tron; Round-eared tube-nosed bat; Kpyrnoyxuit
TpyOKOHOC.

MATERIAL STUDIED. Eleven specimens from Binh Phuoc, Lam Dong, Ba
Ria—Vung Tau, Vinh Phuc, Tuyen Quang and Quang Nam provinces; one
specimen from unknown locality in Northern Vietnam (ZMB); also thirteen
specimens from other parts of Indochina and from China (in ROM and GNHM
collections).

IDENTIFICATION. A small to medium-sized vespertilionid bat (weight ca.
6-11 g, forearm ca. 29.3-34.7 mm, CCL ca. 13.9—-15.5 mm; App. 11, Table 7),
of typical appearance. Fur dense and wooly, reddish-brown to orange on up-
perparts and pale brownish-gray with distinctly darker roots on the belly. Wing
membranes grayish-brown. Ears and muzzle pale. Ears of medium size, ca.
13—15 mm in length, and widely rounded, lacking any emargination on poste-
rior border. Dentition with characteristically reduced mesostyles on the upper
molars. Talonids on lower molars are twice smaller than trigonids; hypoconu-
lid virtually absent and postcristid joint to a single small entoconid. Anterior
and posterior premolars in each jaw almost equal in size.

This species is very similar in general appearance and dentition structure to
M. fionae and extralimital M. peninsularis, which are noticeably larger. From
M. huttoni it could be distinguished by more rounded ears and peculiar denti-
tion. From M. tiensa it could be distinguished by dental characters and smaller
overall size. From Harpiocephalus it differs in smaller overall size and less
reduced crown structures on molars.

DISTRIBUTION AND COLLECTING SITES. See Map 43. Widely distributed from
Sri Lanka, eastern and northern India and Nepal to Vietnam, Hainan I., pen-
insular Thailand and Malaysia, Borneo and the Philippines (Ingle, Heaney,
1992; Corbet, Hill, 1992; Bates, Harrison, 1997). One of the most widespread
Murina in Vietnam: it was found in Lai Chau (Osgood, 1931), Nghe An
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(Hayes, Howard, 1998), Quang Binh (Timmins et al.,
1999), Gia Lai, Ninh Binh (Hendrichsen et al., 2001),
Binh Phuoc (Kruskop, 2010a), Lao Cai (Kruskop,
Shchinov, 2010), Tuyen Quang, Bac Kan, Lang Son,
Phu Tho, Thai Nguyen, Thanh Hoa, Quang Tri, Thua
Thien-Hue, Quang Nam, Kon Tum, Binh Dinh, Dak
Lak and Lam Dong provinces (Dang Ngoc Can et
al., 2008), Ba Ria— Vung Tau province (orig.), in Can
Gio, on Cat Ba Island (Thong, Furey, 2008) and Bai
Tu Long archipelago (Vu Dinh Thong et al., 2010).
Report from Ke Bang (Kruskop, 2000b) was based
on misidentification of M. fionae.

COMMENTS ON NATURAL HISTORY. Extralimitally
this bat is confined to forests, and observed foraging
in the air near forest edges and in thickets (Phillips,
1980; Bates, Harrison, 1997). Roosts were found in
Map 43. Murina cyclotis dry cardamom leafs or in caves, where groups of sev-
— gray shading, black eral individuals may reside (ibid.). In Vietnam it was
dot; M. fionae —black found in various types of forests, including highly
squares.

disturbed growth in vicinity of villages; also in sub-
montane forests at elevations from 150 to 1620 m a.s.l. (Hendrichsen et al.,
2001). Two specimens were netted over the stream in bamboo forest in Bu Gia
Map (Binh Phuoc province) at elevation of ca. 530 m a.s.l. (our data).

Murina fionae Francis, Eger, 2012

CoMmMON NAMEs. Doi miii ng 16n; Fiona’s tube-nosed bat; Tpy6komoc
DUOHBI.

MATERIAL STUDIED. Two specimens from Quang Nam and Quang Binh
provinces; also two specimens from Laos (holotype and paratype, ROM) were
examined.

IDENTIFICATION. A relatively large tube-nosed bat (weight ca. 7 g, forearm
ca. 34.4-39.6 mm, CCL ca. 15.7-17.2 mm), of typical appearance. Fur dense
and wooly, reddish-brown on upperparts and somewhat paler and duller on
the belly. Wing membranes grayish-brown. This bat looks very similar to M.
cyclotis including rounded ear shape and very specific dentition structure, be-
sides it is larger and more dull-colored.

From similar-size M. huttoni and M. harrisoni it could be distinguished
by more rounded ears and peculiar dentition. From M. leucogaster it is easily
differ by coloration pattern and by dental characters, including more massive
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teeth. From Harpiocephalus it differs in less reduced crown structures on mo-
lars and duller coloration.

DISTRIBUTION AND COLLECTING SITES. See Map 43. Described from Laos; in
Vietnam is known from Quang Nam and Quang Binh provinces (Francis, Eger,
2012). Distribution in Vietnam as well as in other countries poorly known;
probably also occurs in Cambodia. It seems possible that some localities as-
sociated with M. cyclotis could actually belong to this species, as it was already
found for Ke Bang (Quang Binh).

COMMENTS ON NATURAL HISTORY. Life history is not well known. Specimen
in Ke Bang was netted in riverine forest over small backwater in the late eve-
ning (Kruskop, 2000b). The holotype was captured in evergreen hill forest at
altitude 1140 m a.s.l. (Francis, Eger, 2012).

Murina huttoni (Peters, 1872)

ComMON NAMES. Doi mili 6ng; Hutton’s tube-nosed bat; TpyGkomoc
XarroHa.

MATERIAL STUDIED. Six specimens from Khanh Hoa, Lao Cai, Dak Lak and
Quang Nam provinces (the latter are in ROM collection); also seven speci-
mens from China in ROM collection were examined.

IDENTIFICATION. A small to medium-sized tube-
nosed bat (weight ca. 5.9-6.5 g, forearm ca. 32.7—
36.5 mm, CCL ca. 14.7-16.1 mm; App. II, Table 7),
in general appearance similar to M. cyclotis. Ears
more slender and long, ca. 15-16 mm, lacking pos-
terior emargination. Pelage coloration brown above
and pale below, with dark hair roots. Dentition mas-
sive, with somewhat less reduced mesostyles on the
upper molars than in M. cyclotis and M. peninsularis
and with relatively large talonids on lower, compa-
rable in size to corresponding trigonids. Anterior
upper premolar proportionally smaller, about 2/3 of
posterior one.

This species may be confused with M. cyclotis,
differing in longer ears, skull measurements and
structure of lower molars (trigonid/talonid ratio).
From M. leucogaster it differs in pelage coloration  map 44. Murina huttoni —
pattern and smaller overall size. From similar-sized  gray shading, black dot;
M. feae it differs in fur coloration, ear shape, propor- - chrysochaetes — black

. o square; M. harpioloides —
tions of skull and dentition. open square.
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DISTRIBUTION AND COLLECTING SITES. See Map 44. Sporadically distributed
from northern Pakistan, northern India and Nepal to southern and south-
eastern China, northern Thailand and Vietnam (Corbet, Hill, 1992; Bates,
Harrison, 1997). Was reported by Dang Huy Huynh et al. (1994) for Buon Ma
Thuot (Dak Lak province). Dang Ngoc Can et al. (2008) mention this bat for
Quang Ninh and Gia Lai provinces. Also known in Vietnam from Quang Nam,
Khanh Hoa (Borissenko et al., 2006; erroneously as M. tubinaris) and Lao Cai
(Kruskop, Shchinov, 2010) provinces and from Bai Tu Long Islands (Vu Dinh
Thong et al., 2010).

COMMENTS ON NATURAL HISTORY. Supposed to be confined to forested middle
elevations (Smith, Xie, 2008). Vietnamese specimens were captured in pri-
mary mountainous and riverine forests at elevations from 1500 to 1900 m a.s.1.
(Hendrichsen et al., 2001; Borissenko et al., 2006; Kruskop, Shchinov, 2010).

Murina harrisoni Csorba, Bates, 2005

CoMMON NAMES. Doi miii 6ng tien sa; Fairy tube-nosed bat; Tpy6roroc-¢est.

MATERIAL STUDIED. Six specimens from Bac Kan (including paratype of M.
tiensa from Kim Hy; collection of HNHM) and Dak Lak provinces; also three
specimens from China (ROM collection).

IDENTIFICATION. A large tube-nosed bat (forearm 33.6—40.1 mm, CCL ca.
15.3—17.8 mm), in general appearance akin large M. huttoni. Ears relatively
slender and long, 15.6—17.2 mm (Csorba et al., 2007), without posterior emar-
gination or with small one close to ear base. Dorsal pelage uniformly yellow-
ish-red to reddish-brown without definite color banding; ventral pelage is uni-
formly dirty-white or pale-orange. Skull not doomed, with relatively graduate
frontal profile. Dentition robust, tooth rows are almost parallel. Anterior upper
premolar about same height as posterior one.

This species was previously confused with M. huttoni (Hendrichsen et al.,
2001). Border between these two species still not obvious; M. harrisoni is usu-
ally larger and possess more bright reddish coloration and more reduced meso-
styles on upper molars. From M. cyclotis it differs in longer ears, larger skull
measurements and structure of lower molars (trigonid/talonid ratio). From
M. leucogaster it differs in coloration pattern and distinctly more robust skull
and dentition. From Harpiocephalus it can be distinguished by less reduced
crown structure on molars and less robust skull.

This bat was mentioned in latest scientific literature mainly as M. tiensa
(Dang Ngoc Can et al., 2008; Vu Dinh Thong et al., 2011) while M. harrisoni
thought to be Cambodian endemic. However latest studies have shown these
two to be conspecifics (Francis, Eger, 2012).
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DISTRIBUTION AND COLLECTING SITES. See Map
45. This bat has sporadic distribution in Cambodia,
Laos, Thailand, eastern Myanmar, Southern China
and Vietnam (Francis, Eger, 2012). In Vietnam it
is known from Bac Kan, Nghe Anh (Csorba et al.,
2007), Dak Lak (orig.), Phu Tho, Son La provinces,
Cat Ba and Bai Tu Long Islands (Vu Dinh Thong et
al., 2010; 2011).

COMMENTS ON NATURAL HISTORY. Life history poor-
ly known. Specimens from Kim Hy and Pu Mat were
captured in variably disturbed evergreen submontane
forest (Csorba et al., 2007).

Murina annamitica Francis, Eger, 2012

CoMMON NAMES. Doi miii éng Trudng Son;
Annamite tube-nosed bat; KpymHo3yObrii mamsrit
TpyOKOHOC. Map 45. Murina harrisoni

MATERIAL STUDIED. Three specimens from Binh - gray shading; M. anna-
Phuoc, Quang Nam and Lam Dong provinces; also ~ Mtica — black squares.
three specimens from Laos (ROM collection).

IDENTIFICATION. A small tube-nosed bat (weight ca. 4.3, forearm ca. 29.7—
31.2 mm, CCL ca. 14.1-14.5 mm), in general appearance similar to M. eleryi and
extralimital M. aurata. Ears rounded ca 14 mm, with poorly developed posterior
emargination. Pelage coloration uniformly reddish-brown above; ventral part is
dirty-whitish with dark-brown hair roots. Naked facial parts, ears (except for ear
bases) and wing membranes are brown. Dentition relatively robust; maxillary
tooth rows are subparallel. Talonids on m1-2 not reduced, equal to correspond-
ing trigonids. Anterior upper premolar subequal to posterior one.

This species can be divided from M. cyclotis by structure of lower molars
(trigonid/talonid ratio). From M. eleryi it differs in somewhat duller pelage
coloration, more robust teeth and canines which exceed corresponding pos-
terior premolars in height. From M. feae it can be easily distinguished by fur
coloration.

DISTRIBUTION AND COLLECTING SITES. See Map 45. Poorly known. Was de-
scribed from Laos; in Vietnam it was reported for Quang Nam and Binh Phuoc
provinces (Francis, Eger, 2012). We found this bat in Bu Gia Map, Binh Phuoc
province (Kruskop, 2010a) and in Loc Bao, Lam Dong province.

COMMENTS ON NATURAL HISTORY. Almost not known. In Bu Gia Map sin-
gle female was netted over the small stream in palm-bamboo forest at ca.
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500 m a.s.l.. In Loc Bao specimen was captured over the trail in tall pri-
mary forest at ca. 650 m. a.s.l.

Murina feae (Thomas, 1891)

CoMMON NaMEs. Doi miii éng 16ng chan; Ashy-gray tube-nosed bat;
[enensHBII TPYOKOHOC.

MATERIAL STUDIED. Two specimens from Quang Nam province; also twelve
specimens from Laos and S. China (all in ROM collection).

IpENTIFICATION. A small tube-nosed bat (forearm ca. 28.4-32.4 mm, CCL
ca. 13.3-14.4 mm). Ears relatively short and broad, lacking emargination on
posterior border. Pelage thick and soft, ashy-gray above, pale gray with dark
gray roots on the underparts. Dentition relatively gracile; tooth rows are slight-
ly convergent anteriorly. Anterior upper and lower premolars conspicuously
smaller than correspondent posterior premolars. Talonids of lower molars are
similar in size with trigonids.

This species can be mixed with M. beelzebub because both bats lack any
shades of yellow, brown or red in coloration; M. feae can be distinguished by
smaller size, conspicuously lighter pelage coloration and outer upper incisor
which is somewhat lower than inner one (Csorba et al., 2011). From similar-
sized M. cyclotis and M. huttoni it differs in smaller skull dimensions, dental
structure and fur coloration. From the generally simi-
lar M. eleryi it differs in larger size, pelage coloration
pattern and more long canines exceeding in height
corresponding posterior premolars.

This bat was formerly treated as a part of M. tubi-
naris (Corbet, Hill, 1992; Hendrichsen et al., 2001;
Borissenko, Kruskop, 2003). After reinvestigation of
the M. tubinaris type material from Pakistan it was
described as a separate species under the name M.
cineracea (Csorba et al., 2011). Further studies of old
collections have shown that name “cineracea” is a
junior synonym of M. feae (Francis, Eger, 2012).

DISTRIBUTION AND COLLECTING SITES. See Map
46. Sporadically from northern India to Thailand
and Vietnam (Corbet, Hill, 1992; but see Csorba et
al., 2011). Was reported by Dang Huy Huynh et al.
(1994) for Dak Lak Province; known from Lai Chau

Map 46. Murina feae — (Hendrichsen et al., 2001), Thanh Hoa, Nghe Anh,
gLiyfh;g'cnkgag’t"sbeelze' Tai Nguyen, Bak Kan, Kon Tum, Son La, Phu To,
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Thua Thien-Hue and Ha Tinh (Csorba et al., 2011) Provinces. Dang Ngoc Can
et al. (2008) also reported this bat Binh Dinh and Quang Nam; record from
Kon Ka Kinh (Gia Lai) probably should be referred to M. beelzebub.
COMMENTS ON NATURAL HISTORY. Despite extensive distribution, natural his-
tory is poorly known. Confined to forested mountainous areas with altitude
range from 340 to 1250 m (Csorba et al., 2011); in Pu Mat single animal was
captured in secondary growth in river valley (Hendrichsen et al., 2001).

Murina beelzebub Son, Furey, Csorba, 2011

ComMON NAMES. Doi mili dng 16ng den; Black tube-nosed bat; UepHsrit
TpyOKOHOC.

MaTERIAL STUDIED. No material was seen; description is based on (Csorba
etal., 2011).

IpENTIFICATION. A medium-size tube-nosed bat (forearm ca. 33.7-36.3 mm,
CCL ca. 14.5-15.0 mm). Ears are relatively short and broad, smoothly rounded
without emargination. Pelage thick and soft, very dark-gray, almost black, with
whitish hair tips on the ventral side. Tooth rows are slightly convergent ante-
riorly. Anterior upper and lower premolars twice smaller than correspondent
posterior premolars.

This species can be mixed with M. feae because of lacking any yellow,
brown or red shades; if can be distinguished by larger size, very dark pelage
coloration and equal height of outer and inner upper incisors (Csorba et al.,
2011). From all similar-size Murina species as well as from Harpiocephalus it
differs first of all by very specific coloration and also by less robust dentition.

This bat was formerly treated as a part of M. tubinaris (Hendrichsen et al.,
2001).

DISTRIBUTION AND COLLECTING SITES. See Map 46. Known only from Quang
Tri (type locality) and Gia Lai Provinces (Csorba et al., 2011).

COMMENTS ON NATURAL HISTORY. Poorly known; in Kon Ka Hinh was found
in primary forest at elevation of 1600 m a.s.l. (Hendrichsen et al., 2001).

Murina leucogaster Milne-Edwards, 1872

CoMMON NAMES. Doi miii éng 16n; Greater tube-nosed bat; Boxsmoii Tpy6-
KOHOC.

MATERIAL STUDIED. Material from Vietnam was not seen; ten adult speci-
mens from China were studied (collections of ROM and SDM).

IpENTIFICATION. A medium-sized vespertilionid bat (weight ca. 7-13 g, fore-
arm ca. 36—44 mm, CCL ca. 15.1-16.6 mm). Fur dense and ruffled, reddish-
brown to orange on upperparts (however some color variations may be found)
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and very pale on the belly, with almost equal color-
ation between hair roots and tips. Wing membranes
grayish-brown. Muzzle dark. Ears are relatively short
and wide, broadly rounded on tips, with conspicu-
ous emargination on posterior border. Dentition,
compared to that of similar-size species, is relatively
light and gracile. Anterior upper premolar greatly
smaller than posterior one. Mesostyles on upper mo-
lars present. Talonids on lower molars smaller than
corresponding trigonids. Skull is variably doomed,
without sagittal crest or with weak one.

From other similar size Murina species (M.
harrisoni, M. peninsularis), this bat can be distin-
guished by contrast pale underparts and more light
dentition. From Harpiocephalus it differs in gracile
rostral part of skull and less reduced tooth structures
(in particular —mesostyle). All other Vietnamese
tube-nosed bats are distinctly smaller.

Map 47. Murina eleryi —
gray shading; M. walstoni
— black dots; M. leucogas- DISTRIBUTION AND COLLECTING SITES. See Map 47.

ter — black squares. Disrupted distribution from North-East India through
eastern and southern China to Thailand and Vietnam

(Simmons, 2005). In Vietnam is known only from two localities in Nghe An
province (Hendrichsen et al., 2001; Dang Ngoc Can et al., 2008).

COMMENTS ON NATURAL HISTORY. Single female was captured in Pu Mat over
the stream in secondary growth (Hendrichsen et al., 2001). Extralimitally to
Indochina this species inhabits hilly areas with variable type of forest and
with underground cavities; may live in mountains up to 1600 m a.s.l.. Forages
in both forested and open areas (Bates, Harrison, 1997; Smith, Xie, 2008).
Probably, similarly to closely related M. hilgendorfi, roosts on trees and in
caves and capable to glean prey items from the ground (see Tiunov, 1997).

Murina eleryi Furey, Thong, Bates, Csorba, 2009

CoMMON NaMES. Doi miii éng nho; Elery’s tube-nosed bat; FOxmbrii Ma-
JIBINA TPYOKOHOC.

MATERIAL STUDIED. Six specimens from Bac Kan province (holotype and
one paratype from Kim Hy; collection of HNHM) and Quang Nam province
(ROM collection); also two specimens from China and one from Laos (ROM).

IpENTIFICATION. A small vespertilionid bat (weight 4.0-5.5 g, forearm ca.
27.7-31.8 mm, CCL ca. 12.1-13.1 mm), one of the smallest within the genus.



Family Vespertilionidae 173

Ear broad, lacking emargination on posterior edge. Dorsal pelage is copper-
reddish, with dark grayish-brown hair roots and scattered long shiny golden
guard hairs. Underparts are creamy-white with dark-gray hair roots. Naked
parts of muzzle, ears and wing membranes are pale grayish-brown; wing por-
tions along forearms and digits are less pigmented. Dentition not robust, ca-
nines are equal in height to corresponding posterior premolars. Anterior upper
premolar about twice smaller than posterior one.

This species was previously mixed with M. aurata, from which it was sepa-
rated after reinvestigation of M. aurata holotype (Furey et al., 2009). From
similar size M. feae and M. harpioloides this species differs by pelage col-
oration and less reduced mesostyles on upper molars. From M. annamitica it
can be distinguished also by fur coloration and by less robust dentition and
distinctly smaller canines and anterior premolars. From M. walstoni it differs
in ventral pelage coloration and absence of sagittal crest on skull.

DISTRIBUTION AND COLLECTING SITES. See Map 47. Three localities in North
Vietnam were mentioned for this species in the original description: Bac
Kan, Ha Giang and Son La provinces (Furey et al., 2009). Probably all the
specimens from Indochina previously attributed to M. aurata should be al-
located to this species. In this case its distribution range also includes Thanh
Hoa, Thua Thien-Hue Provinces and Ngoc Linh Mountains (Dang Ngoc Can
et al., 2008).

COMMENTS ON NATURAL HISTORY. This species is known to inhabit variably
degraded mountainous forests (from primary to highly disturbed and partly
cut) on the middle elevations. Specimens from Laos were captured in ever-
green primary forest at 1000—1140 m a.s.l. (Francis, Eger, 2012). However
at least one specimen in Vietnam (Quang Nam) was captured in secondary
growth at ca. 200 m a.s.l. (ibid.).

Murina harpioloides Kruskop, Eger 2008

CoMMON NaMEs. Doi miii dng Lang Bian; Dalat tube-nosed bat; J{amarckmii
TPyOKOHOC.

MateRIAL STUDIED. Holotype and paratype from Lam Dong province.

IpenTIFICATION. Tiny tube-nosed bat (weight 3.0—4.2 g, forearm ca. 28.4—
29.7 mm, CCL ca. 12.3 mm), one of the smallest tube-nosed bats. Ear broad
and rounded, with small emargination on posterior edge. Pelage on the upper-
parts looks bicolor because of dark underfur and very bright shiny golden-or-
ange tips of guard hairs; underparts are pale gray with dark hair bases. Tubular
nostrils are proportionally long, about 2.5 mm from midpoint to tip. Nostrils,
end of the muzzle, ears and wing membranes are dark, rich pigmented. Upper



174 Bats of Vietnam

anterior premolar is very small, about 1/4 in crown area of posterior one.
Lower canine with small but well seen supplementary anterior cusp.

This species overlap in size with M. eleryi, from which it differs in pel-
age coloration, dark muzzle and ears and proportionally smaller anterior pre-
molar. Externally M. harpioloides is akin to Harpiola isodon, from which it
can be easily distinguished by longer nostrils and different teeth proportions.
M. harpioloides is hardly distinguishable from its closest relative, M. chryso-
chaetes, which is differs in paler muzzle, more yellowish than orange guard
hairs and more swollen braincase.

DISTRIBUTION AND COLLECTING SITES. See Map 44. To the present time this
species was found only on Da Lat Plateau in Southern Vietnam (Kruskop,
Eger, 2008; Abramov et al., 2009).

COMMENTS ON NATURAL HISTORY. On Da Lat plateau two specimens were cap-
tured in mixed (broad-leafed and coniferous) primary forest at 1450 and 1800 m
a.s.l.. The place is relatively moist probably through the whole year, sometimes
with relatively low night temperatures, at about 11-13 C° (Abramov et al., 2009).

Murina chrysochaetes Eger, Lim 2011

CoMmMON NaMES. Doi miii dng 16ng vang; Golden-haired tube-nosed bat;
30J10THCTHII TPYOKOHOC.

MATERIAL STUDIED. One specimen from Lao Cai province; also holotype
from China (ROM).

IpenTIFICATION. Tiny tube-nosed bat (weight 3.0-4.4 g, forearm ca. 26.4—
29.8 mm, CCL ca. 11.9 mm), probably smallest within the genus. It is very similar
to M. harpioloides which seems to be its closest relative, and museum specimens
can be easily misidentified. Ear broad and rounded, almost without emargination
on posterior edge. Underfur is dark on both upper and lower sides of the body;
shiny tips of the guard hairs on back are yellowish-golden. Tubular nostrils are
proportionally long. Nostrils and tip of the muzzle are well pigmented but not
very dark, mid-brown. Braincase is swollen, forming concaved frontal profile.

This species may occur in the same biotopes as Harpiola isodon, from
which it can be easily distinguished by longer nostrils and different teeth
proportions. M. harpioloides has darker muzzle tip, more orange tinge of the
guard hairs and less swollen braincase.

DISTRIBUTION AND COLLECTING SITES. See Map 44. This species was recent-
ly described from Guangxi Zhuang Autonomous Region, China (Eger, Lim,
2011), not far from the Vietnamese border. The only other locality of this bat is
Hoang Lien Son range in Northern Vietnam from where it was reported as M.
cf. harpioloides (Kruskop, Shchinov, 2010).
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COMMENTS ON NATURAL HISTORY. Type locality of this species is situated at
978 m a.s.l.. In Hoang Lien Son one female was hand netted over stream in
disturbed broad-leafed forest at 1950 m a.s.l.. Flight is fluttering, highly ma-
neuverable, but slow.

Murina walstoni Furey, Csorba, Son 2011

CommMoN NaMEs. Doi mili éng bung tring; Walston’s tube-nosed bat;
Tpy6xonoc YoncTona.

MATERIAL STUDIED. Three adult females from Dong Nai and Dak Lak prov-
inces; nine specimens from Laos; description below is also follows Csorba et
al. (2011).

IDENTIFICATION. A small vespertilionid bat (forearm ca. 31.5-33.7 mm, CCL
ca. 13.0-14.3 mm). Ear proportionally narrow, with distinct emargination on pos-
terior edge, on the level of the tragus tip. Dorsal pelage worm-brown, with pale
hair roots; ventral fur is uniformly white. Facial mask is pink, end of muzzle, ears
and membranes are pale brown. Unlike most tube-nosed bats, tail membrane al-
most naked. Skull profile is somewhat concaved above the orbits. Anterior upper
premolar twice smaller than posterior one. Talonids on lower molars are equal to
corresponding trigonids. Mesostyles on upper molars are not reduced.

This species well-differ from all the similar-size Vietnamese Murina by
pure-white ventral coloration. It also can be distinguished from M. eleryi
by larger external size and better developed sagittal crest on skull; from M.
harpioloides and M. feae —by less reduced mesostyles on molars; and from M.
annamitica—by proportionally smaller canines and distinctly smaller anterior
upper premolar.

DISTRIBUTION AND COLLECTING SITES. See Map 47. This species was de-
scribed on the basis of specimens came from two localities in Cambodia and
from Yok Don National Park (Dak Lak province, Vietnam) (Csorba et al.,
2011). We recorded this bat in Cat Tien (Dong Nai Province); other localities
unknown.

COMMENTS ON NATURAL HISTORY. Not much data available; specimens from
Cambodia and Yok Don came from mixed semi-evergreen forests of low el-
evations (Csorba et al., 2011). We capture this bat in Yok Don on the edge of
dry dipterocarp forest; in Cat Tien it was netted nearby the water source, also
on the forest edge.

Genus Harpiola Thomas, 1915

GENERAL CHARACTERISTICS. Small tube-nosed vespertilionid bats, similar to
small Murina, with characteristically large upper premolars.
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Diacnosis. Skull on Fig. 55. Dental formula: I/, C'/, P?/, M?/, 2 = 34. Both
upper premolars and corresponding canine are similar in shape; anterior upper
premolar somewhat larger than posterior one, thus all three teeth form straight
row. Anterior lower premolar also slightly larger than posterior. Outer upper
incisor equal in height and slightly smaller in crown area than inner one. Lower
molars with talonid and trigonid almost equal in size. Braincase somewhat
doomed, without sagittal crest. Lower jaw with specific lobe anterior to angular
process. Nostrils are tubular in shape and turned sideward, and upper side of
the interfemoral membrane covered with fur—as in other tube-nosed bats.

DistriBUTION. Sporadic known distributed in India, Vietnam and on Taiwan.

NATURAL HISTORY. Inhabit mountainous forests on middle elevations.
Foraging habits seems to be similar to that of similar size Murina.

TAxoNOMICAL REMARKS. Two species are currently recognized, one of them
occurs in Vietnam.

Harpiola isodon Kuo, Fang, Csorba, Lee, 2006

CoMMON NAMES. Doi mili éng ring déu; Even-toothed tube-nosed bat;
PaBHO3YOBII TpyOKOHOC.

MateriaL sTUDIED. Five individuals from Kon Tum and Lao Cai prov-
inces; also three specimens from terra typica on
Taiwan (in the collection of HNHM).

IDENTIFICATION. A small tube-nosed bat (weight ca.
3.4-8 g, forearm ca. 30-35.6 mm, CCL ca. 13.8 mm;
App. II, Table 7), in general appearance greatly simi-
lar to small Murina species. Pelage with dark-brown
underfur, covered on back with bright gold guard
hairs. Ear and tragus as in Murina. Tragus is tapering
to the tip, which is slightly curved backward, almost
reaching the ear notch. Last caudal vertebra is free
from tail membrane. Tail membrane is covered with
thick hairs right to the margin. Orange-golden hairs
also cover the upper sides of the forearms. Lower
molar structures look less reduced than in most of
Murina; hypoconulid small but distinct from ento-
conid. Formally molar type could be regarded as
“myotodont”.

Map 48. Harpiocephalus In pelage coloration H. isodon is most similar
harpia - gray shading, to Murina harpioloides, from which it differs by

black dot; Harpiola isodon R N
— black squares. larger size, paler muzzle tip and other naked parts,
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shorter nasal tubes and by tooth proportions. The latter feature significantly
divides Harpiola from all the similar-size Murina: M. eleryi, M. feae, M. an-
namitica and M. walstoni, of which it also differs by fur coloration.

DISTRIBUTION AND COLLECTING SITES. See Map 48. Was described from
Taiwan (Kuo et al., 2006). Outside of Taiwan at present it was found only in
Vietnam: in Ngoc Linh (Kon Tum province) and Hoang Lien (Lao Cai prov-
ince) mountains (Kruskop et al., 2006; Kruskop, Shchinov, 2010).

COMMENTS ON NATURAL HISTORY. Known only from mountain areas at the
elevation range from 1000 to 2400 m a.s.l.. All Vietnamese specimens were
captured over the streams in deciduous moss forests at elevation between 1950
and 2250 m. Animals foraged over the stream backwaters and shallows, fly-
ing at about 0.2 -2 meters above the water or ground. Flight is variably fast,
dodged and very maneuverable (Kruskop, Shchinov, 2010).

Genus Harpiocephalus Gray, 1842

GENERAL CHARACTERISTICS. Includes large tube-nosed bats with highly mod-
ified dental structure.

Diacnosis. Skull on Fig. 56. Dental formula: 1%/, C'/ P?/, M*/,x2 = 34. M!
and M? with almost absent mesostyle and highly obliterated W-shape pattern
of the metaloph (Fig. 31a). Canine and cheek teeth are very massive, but M? is
vestigial. Incisors greatly compressed between each other and canines.

NATURAL HIsTORY. Virtually unknown, but supposedly similar to that of
Murina.

TaxoNnoMIcAL REMARKS. Two species have been proposed (e.g., Koopman,
1994; Corbet, Hill, 1992), however, the form H. mordax, whose specific status
was proposed by Hill and Francis (1984), is hitherto known only by females.
Until the pattern of sexual dimorphism of H. harpia in Indochina is adequately
studied, we consider it premature to treat these two forms as separate species
and hence herein the genus is treated as monotypic.

Harpiocephalus harpia (Temminck, 1840)

ComMON NAMES. Doi mili dng canh 16ng; Hairy-winged tube-nosed bat;
[epcToKpBLIBIH TPYOKOHOC.

MATERIAL STUDIED. One adult male from Lam Dong province; also four
specimens from Cambodia and China were examined.

IDENTIFICATION. A medium to large vespertilionid bat (weight ca. 12.5 g,
forearm ca. 44.4-50.2 mm, CCL ca. 18.4-20.2 mm), of typical tube-nosed
bat external appearance; ears and muzzle similar to those of Murina cyclotis.
Wing membrane attaches to the base of the outer toe. Muzzle hairy, except for
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the tips of nostrils. Interfemoral membranes and parts of wings proximal to the
body are covered with long hairs which also extend over hind limbs and toes.
Pelage coloration is brightly red-brown; hairs on the back with gray bases,
hairs on under parts are pale gray with dark bases.

The form “mordax” Thomas, 1923, proposed as a separate species by
Hill and Francis (1984) is claimed to be distinguished by the following
characters. Rostrum broader: external canine width not less than 6.9 mm
(less than 6.8 mm in H. harpia). Zygomatic arch is more expanded; zy-
gomatic width exceeds 14 mm (less than 14 mm in H. harpia). Forearm
48 mm or longer (less than 50 mm in H. harpia). Mateveev (2005) suggest-
ed to treat this difference as a case of huge sexual dimorphism, with males
distinctly smaller than females. Dang Ngoc Can et al. (2008), probably fol-
lowing Hendrichsen et al. (2001), reported for Vietnam both species sepa-
rately, with five localities in H. harpia and two in H. mordax. Meantime,
male from the Dalat Plateau demonstrate size characters of the “mordax”
morphotype (Abramov et al, 2009). All specimens involved into molecular
studies are very similar to each other genetically (Francis et al., 2010).

DISTRIBUTION AND COLLECTING SITES. See Map 48. Sporadically found
throughout the Indomalayan region, from southern India to Taiwan and Great
Sunda Islands. In Vietnam firstly reported by Hendrichsen et al. (2001) from
Phong Nha, as both H. harpia (male) and H. mordax (female). Dang Ngoc Can
et al. (2008) reported this bat also from Bac Kan, Tuyen Quang, Lang Son, Hai
Phong, Quang Tri and Nghe An Provinces (from the latter—as H. mordax).
Harpiocephalus is also known from Lao Cai Province (see Kruskop, Shchinov,
2010) and from the Dalat Plateau (Abramov et al., 2009).

COMMENTS ON NATURAL HISTORY. On Da Lat Plateau the single male was
mist-netted over a small stream in disturbed primary mountainous forest, at ca.
1450 m a.s.1. In Phong Nha and Huu Lien it was found in highly disturbed veg-
etation while in Ke Bang it was captured in wet pristine forest (Hendrichsen et
al., 2001). No other data is available for Vietnam.

Genus Myotis Kaup, 1829

GENERAL CHARACTERISTICS. Small to large “typical” vespertilionid bats, usu-
ally with two small premolars in each jaw.

Diacnosis. Skulls on Figs. 57-58. Dental formula: I/, C'/ P>?/, .M/, x2 =
34-38. Anterior upper and lower premolars (P> and P,) simple, but not greatly
reduced, always within toothrows. Middle premolars (P* and P,) similar to
them in shape, variable in size, however in the upper jaw distinctly smaller than
anterior premolars, in some species intruded from the axis of the toothrows, or
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absent. Upper molars with well-developed mesostyle and reduced, but always
present hypocone; sometimes they also possess paraconules. Lower molars of
myotodont type. Upper outer incisor with supplementary cusps, larger, than
inner one. Canine without any supplementary cusps.

Ear relatively narrow, its length always exceeds its width. Tragus
straight, narrow and usually pointed. Ear pinna not funnel-shaped, slightly
folded on posterior margin. Muzzle variably covered with fur (occasion-
ally almost naked). Wings wide or moderately narrowed, with almost equal
metacarpals (5th slightly shorter than 4th and 3rd). Hind foot size and
pattern pf attachment of the wing membrane to the leg are most variable
(Fig. 32).

DistriBuTION. Worldwide, equal to that of family Vespertilionidae except
for New Zealand. In Vietnam —everywhere, on all elevations and in both pri-
mary and variously disturbed habitats.

NATURAL HISTORY. Most species are specialized aerial insectivores; several
forms are ground of foliage gleaners, or water gleaners (trawlers), capable of
feeding on aquatic invertebrates and even small fish. Most common day roosts
are hollow trees, caves, crevices in tree trunks, rocks and buildings. Usually
small aggregations of ten to thirty individuals are formed, some species are
highly colonial; males and subadults may live solitarily.

TaxoNOMICAL REMARKS. One of the most complex genera within the fam-
ily and the order, including nearly 100 species. This amount of taxa is divid-
ed into many species groups and variable number of subgenera (from three
(Findley, 1972) to nine (Pavlinov et al., 1995)). Some of these subgenera
were virtually raised to generic rank. System which was the most popular
until recently divides the genus into four major groups (Koopman, 1994):
Mpyotis s. str., Selysius, Leuconoe and Cistugo. However, this point of view
was based mainly on adaptive features and there are many molecular (Reudi,
Mayer, 2001; Stadelmann et al., 2004, 2007) and a number of morphological
evidences which strongly contradict this point of view. Hoofer and Van den
Bussche (2003) suggested to divide the genus in only two subgenera: Old
World Myotis s. str. and American Aeorestes, however this system obviously
does not reflects huge diversity within Eurasian mouse-eared bats. Finally,
African Cistugo was raised to the genus level (Stadelmann et al., 2004) and
then excluded from Vespertilionidae, and Taiwanese M. latirostris was sug-
gested to be removed to genus of its own (Lack et al., 2010). Until compre-
hensive taxonomical studies of Myotis are carried out, we suggest using for
Indochina the system offered by Kruskop (2012), placing former “myotis”
and “nattereri” species groups into Myotis s. str. and combining most of
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other Old World species into taxon with uncertain rank Leuconoe. There are
16—17 Myotis species known to date for the Vietnamese fauna. Two addi-
tional species which may be found in Vietnam and therefore included into
identification key are M. altarium and M. formosus (Dang Ngoc Can et al.,
2008; Francis, 2008).

Key to Vietnamese Myotis (external and cranial characters combined)

1

Hind foot (with claws) considerably exceeding '/, of tibia, wing membrane
attaches to metatarsus or to tibia (Fig. 32bcd). No calcar lobe. Upper mo-
lars with diStinct ParaCoONULES .........cc.eeuiriieiiiiieie et 2

Hind foot (with claws) shorter or nearly equal to '/, tibia, wing membrane
attaches to the base of the outer digit (Fig. 32a). Calcar lobe variously pres-
ent, often well developed. Upper molars without paraconules................... 6

Larger: forearm over 50 mm, CCL over 17.5 mm. Hind foot very large, ca.
3/, of tibia length ..........cocoooiiiii M. ricketti (p. 199)

Smaller: forearm less than 45 mm, CCL less than 16 mm. Hind foot does
not exceed %/, of tibia........ccooiiiiiiii 3

Size very small: forearm 35 mm or less, CCL less than 12 mm, C-M? less
than 5.5. Lower molars of nyctalodont type.......... M. annamiticus (p. 195)

Larger: forearm over 35 mm, CCL over 12.5 mm, C-M? usually over
5.5 mm. Lower molars of myotodont type.........cceceververirrieneeenieeceens 4

Wing membrane attaches to metatarsus (below ankle). P3 usually not less
than '/, P? in crown area, positioned more or less within toothrow, P* sepa-
rated from P* by a distinct gap, P? visible at lateral view...............c.c........ 5

Wing membrane attaches to ankle or lower part of tibia. P* usually reduced,
less than '/, P in crown area, variously intruded from toothrow. P2 com-
pressed against P4 (Fig. 28b), P3 not visible at lateral view..............ccoc......
...................................................................................... M. hasseltii (p. 197)

Canines relatively large, nearly twice the height of P*. Wingtip index (ratio
of third digit to forearm length) more than 1.8 ......... M. horsfieldii (p. 196)

Canines relatively reduced, about the same height as P*. Wingtip index less

than 1.8 ..o M. laniger (p. 194)
Larger: forearm usually over 37 mm, CCL over 13.5 mm........c..ccceeeenee. 7
Smaller: forearm less than 37 mm, CCL less than 13.5 mm.................... 12

Very large: forearm over 60 mm, CCL over 20 mm .. M. chinensis (p. 183)
Smaller: forearm less than 55 mm, CCL less than 17 mm......................... 8
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10

11

12

13

14

15

Larger: forearm 45-53 mm, CCL over 16 mm. Pelage bright red, mem-
branes dark brown with bright red markings along skeletal elements..........
.................................................................................................. M. formosus

Smaller: forearm less than 47 mm, CCL less than 16 mm. Pelage uniform
brown, slightly paler underneath, membranes uniformly dark .................. 9

Ears over 20 mm, when laid forward extend far beyond muzzle. Skull wih
definitely concaved upper profile. P* not intruded from toothrow ..............
................................................................................................... M. altarium

Ears shorter than 16 mm, when laid forward not extending beyond muzzle. P3,
if present, strongly intruded from toothrow, P> compressed against P* .......... 10

Smaller: CCL less than 15 mm. Pelage dark brown ...........ccccovvvvininennen.
...................................................................... M. montivagus type 1 (p. 183)

Larger: CCL over 15 mm. Pelage more pale, grayish-brown .................. 11

P? usually present, seen at least from the occlusial view. Anterorbital fora-
men over the P4, maxillar channel long ....... M. montivagus type 2 (p. 183)

P? usually absent or minute and covered in gum. Anterorbital foramen situ-
ated posterior to P4, maxillar channel short .............. M. annectens (p. 185)

Forearm 27-31 mm. Conspicuous inflated pads at the bases of thumbs. P*
and P, absent ...........cccoooiiiiiiiii M. rosseti (p. 190)

Forearm over 30 mm. Bases of thumbs without pads. P* and P, variously
reduced but always (typically) present.........ccoceveereeieneeienieeseeeeeene 13

Smaller: forearm ca. 31-36 mm, CCL less than 11.7 mm, C-M? usually
less than 5 mm. Canines small, longitudal diameter of the upper canine at
base less then 7 MM .......oooooiiiiiiii e 14

Larger: forearm ca. 32-37 mm, CCL usually over 11.5 mm, C-M? usually
over 5 mm. Canines large; longitudal diameter of the upper canine at base
€ZCEEA 7 MM ..ttt et s 16
Upper skull profile moderately concaved. Canines slightly exceed corre-
sponding large premolars in height. Lower molars of myotodont type ......
........................................................................................ M. “annatessae”’®
Upper skull profile conspicuously concaved (Fig. 33a; 35b), braincase
doomed. Lower molars of nyctalodont type. Canines equal to correspond-
ing large premolars in height or even smaller ............cccccevvininininicnns 15

CCL more than 11 mm, CM? more than 4.8 mm ....M. phanluongi (p. 193)

° See comments under M. muricola.
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Fig. 33. Skull profiles of selected small Vietnamese Myotis: a) M. siligorensis; b) M. rosseti; c)
M. annamiticus; d) M. laniger; €) M. hasseltii; f) M. horsfieldii.

— CCL less than 11 mm, CM? less than 11.6............... M. siligorensis (p. 191)

16 Pelage mid-brown, grayish-brown or gray; naked parts brownish. Smaller:
forearm usually less than 35 mm, CCL usually less than 12.7 mm, C-M3
usually less than 5.5 mm. Posteror small premolar usually in tooth row....17

— Pelage dark gray or blackish, naked parts almost black. Larger: forearm
ca. 34—37 mm, CCL usually over 12.5 mm, C-M? usually over 5.4 mm.
Posterior small premolar displaced from the tooth row ......M. ater (p. 188)

17 Fur on the underparts conspicuously lighter than on back. Calcar lobe not
developed ...ooooeeeiieiee e M. nipalensis (p. 189)
— Uderparts are only slightly paler than back. Calcar lobe usually well-devel-
OPEA oottt M. muricola' (p. 186)

10 Precise identification of members of the “muricola” group is possible only provided
that sufficient comparative collection material is available. Any identification of a
single specimen using these keys should be regarded as provisional. See also com-
ments under M. muricola.
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Mpyotis chinensis (Tomes, 1857)

ComMMON NAMES. Doi tai 16n; Chinese mouse-
eared bat; IOxHOKHTaliCKasT HOYHUIIA.

MATERIAL STUDIED. No material from Vietnam
was seen. Only one specimen from S.-E. China was
studied (collection of SDM).

IDENTIFICATION. A large vespertilionid bat (weight
ca. 25-30 g; forearm ca. 65-69 mm; CCL ca. 20.5—
22 mm). Wing attaches to the outer metatarsus just
above the basal phalanx of the first finger. Ear slight-
ly elongated, when laid forward extending beyond
the tip of the muzzle. calcar without basal lobe. P?
is ca. '/, of P?, slightly intruded from the toothrow.
Pelage color uniform olive brown or dark gray above
and slightly paler below. Membranes, ears and muz-
zle dark gray.

Readily distinguishable from the remainder
Myotis species by its size, largest within the ge-
nus. From similar-sized M. ricketti it could still be ~ Map 49. Myotis chinensis.
distinguished by larger size, smaller foot (ca. '/, of
tibia length) and the pattern of attachment of the wing membrane to the foot.

DISTRIBUTION AND COLLECTING SITES. See Map 49. Chinese species, inhab-
iting eastern and southern China, northern Thailand, Myanmar and Vietnam
(Allen, 1938; Bates et al., 2001). In Vietnam it was found in Phong Nha, Pu
Mat and Huu Lien Nature Reserves and in Cuc Phuong National Park (Bates
et al., 1999). Dang Ngoc Can et al. (2008) also reported this bat for Bac Kan,
Phi Tho and Thua Thien-Hue Provinces. Probably this Myotis inhabits all lime-
stone areas in northern half of the country.

COMMENTS ON NATURAL HISTORY. Most of the recent records of this species
in SE Asia (Bates et al., 1999; Bates et al., 2001) report it being netted near
cave entrances in or adjacent to limestone areas with rivers and streams.

Mpyotis montivagus Dobson, 1874

CoMMON NAMES. Doi tai Mién Dién; Burmese whiskered bat; bupmanckas
HOYHHUIIA.

MatERIAL sTUDIED. Eight adults from Ha Tinh and Lao Cai provinces; also
four additional specimens from Laos and Southern China (ROM collection).

IpENTIFICATION. Medium-sized vespertilionid bats (weight ca. 8-12 g;
forearm ca. 36—47 mm; CCL ca. 13.6—16.5 mm; App. II, Table 7), largest of
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Vietnamese “whiskered bats”. Pelage soft and thick, with almost black roots
and with tips dark brown dorsally and buff-brown ventrally. Naked parts al-
most black. Wings are relatively long and wide. Wing membrane attached to
the base of outer metatarsus. Calcar sometimes with small keel. Ears relatively
small, blunt and concave posteriorly. Foot of moderate size, ca. '/, of tibia
length. Skull with robust rostrum and smooth upper profile, poorly concave
in fronto-nasal part. Second upper premolar (P?) variably displaced from
toothrow, thirst and third premolars often almost in contact.

There are two distinct morphological types represented within this species
(both occur in Vietnam): smaller one, with CCL 14 mm or less; and larger,
with CCL exceeding 15 mm (Fig. 34). The first one agrees in skull dimensions
with the type specimen (Benda, 2010) and therefore should be treated as M.
montivagus s. stt. We may provisionally propose the name M. m. federatus
(described from Malaysia; Hill, Francis, 1984; Corbett, Hill, 1991) as valid for
the second type, though clarification of this subject requires investigation of
the type material.

The presence of a lobe on the calcar and somewhat shortened toothrow
makes this species possible to be confused with serotine-like bats (Eptesicus
and Hesperoptenus), from which
it clearly differs by the presence
of two upper and two lower small
premolars and by tragus shape,
typical of Myotis. From similar-
sized Myotis species from “adver-
sus” group, M. montivagus may be
distinguished by slightly smaller
foot and more massive and short-
ened rostrum of skull (and also by
more massive and broad muzzle).
Smaller type of M. montivagus can
be confused with M. ater, but has
definitely larger skull dimensions
and dark-brown, not black, fur col-
oration. Larger type looks similar to
M. adversus but always possesses
Fig. 34. Skul lateral views of the two Myotis  S¢¢0nd small upper premolar (P2)
montivagus morphotypes: a) large form, though leaned from the tooth row,

based of specimen from Vu Quang, and b) and has distinctly longer maxillary
typical form base on specimen from Lao Cai. channel
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DISTRIBUTION AND COLLECTING SITES. See Map
50. As accepted here, trans Indo-Malayan species,
though possessing disruptive distribution area.
Distributed from India and Myanmar to South-East
China and Borneo (Corbet, Hill, 1992; Francis,
2008). In Vietnam it known from Pu Mat, Nghe
An province (Bates et al., 1999), Vu Quang, Ha
Tinh province (Kuznetsov et al., 2001) and Hoang
Lien mountain range, Lao Cai province (Kruskop,
Shchinov, 2010). It is also reported for Ninh Binh
province (Dang Ngoc Can et al., 2008).

COMMENTS ON NATURAL HISTORY. M. montivagus
was observed in Vu Quang flying ca. 5 m above
the ground over a road in heavily disturbed agri-
cultural landscape ca. 200 m a.s.l. In Hoang Lien
was netted and multiply observed foraging over a
stream in disturbed primary mountainous forest at

. Map 50. Myotis an-
ca. 1900 m a.s.l. Echolocation calls tonal and rela-  pectans — black dots:

tively high-intensity, somewhat resembling those M. montivagus — black

of small eptesicoid bats, with maximum energy squares.

around 50 kHz. In Pu Mat (Bates et al., 1999) a specimen was netted over
a small stream in a cliffy forested (although moderately disturbed) area
150 m a.s.l.

Mpyotis annectans (Dobson, 1871)

CommoN NaMEs. Doi tai 16ng mat; Hairy-faced mouse-eared bat;
[lepcromMopast HOYHUIIA.

MATERIAL STUDIED. Two specimens from Lam Dong and Dak Lak prov-
inces; three additional specimens from Laos (ROM collection) were examined.
Description below is also based on Francis (2008)

IpENTIFICATION. Medium-sized vespertilionid bats (weight ca. 813 g; fore-
arm ca. 43—49 mm; CCL ca. 14.9-15.5mm; App. II, Table 7). Pelage very soft,
thick, moderately long, with dark-brown bases. Hair tips are shiny pale on
back, giving frosted effect, silvery-white on most of underparts and orange-
brown on the middle of belly. Naked parts are almost black. Facial mask is
covered with hairs. Calcar with little or no keel. Ears moderately large, with
long and slender tragus. Foot of moderate size, ca. '/, of tibia length. Skull
with robust rostrum and smooth upper profile. Second upper premolars (P?,
P,) minute, less than % of corresponding anterior premolars, highly displaced
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from toothrow, often absent, at least in one side of the jaw. Canines robust and
short, about equal to corresponding posterior premolars in height. Anterorbital
channel is proportionally short; its anterior end opens behind roots of P4.

Shortened toothrow occasionally with only two pairs of premolars makes
this species confusable with small serotines or large pipistrelles (even more it
was initially described as a pipistrelle), from which it clearly differs by tragus
shape, typical of Myotis. From similar-sized Myotis species from “adversus”
group, it may be distinguished by somewhat smaller foot and more massive
and shortened rostrum of skull (and also by more massive and broad muzzle).
From very similar externally M. montivagus it can be distinguished by paler
fur and by middle premolars, commonly absent or covered in gum.

DISTRIBUTION AND COLLECTING SITES. See Map 50. Ranges from north-
east India to N. Thailand, Laos, Cambodia and Vietnam (Francis, 2008).
Hendrichsen et al. (2001) did not mention this bat for Vietnam at all; however
Francis (2008) includes M. annectans to Vietnamese fauna. This species is
reported in Vietnam by Dang Ngoc Can et al. (2008) from Tam Dao, Pu Hoat
and Bach Ma (Vinh Phuc, Nghe Anh and Thua Thien-Hue provinces respec-
tively). We found this bat in Chu Yang Sin and Loc Bao (Dak Lak and Lam
Dong provinces).

COMMENTS ON NATURAL HISTORY. In Laos M. annectans occurs in hilly for-
ests. In West Bengal these bats were captured at 1077 and 923 m a.s.l. (Bates,
Harrison, 1997). In Chu Yang Sin this Myotis was observed and captured at
ca. 1100 m a.s.l. over the forest trail. Forest in that place is wet pristine mixed
(broad-leaf and coniferous) forest with many seasonal and permanent streams.
M. annectans seems to be an aerial hawker, with powerful flight similar to that
of medium-size serotines.

Mpyotis muricola (Gray, 1846)

ComMoN NAMES. Doi tai chdn nho; Nepalese whiskered bat; Manas HouHU-
1a, Heranbeckast ycarasi HOUHMIIA.

MATERIAL STUDIED. Eighty specimens from Ha Tinh, Lam Dong, Binh
Phuoc, Dong Nai, Dak Lak and Ba Ria—Vung Tau provinces; additionally,
thirty three specimens from India, Nepal, peninsular Malaysia, Sumatra, Java,
Borneo and Southern China (ROM, HNHM, ZISP, ZMMU).

IDENTIFICATION. Small vespertilionid bat (weight ca. 3.2—6.5; forearm ca.
32.4-38.3 mm; CCL ca. 11.9-12.5 mm; App. II, Table 7). Externally similar to
M. siligorensis and M. ater with which can be confused in the field. Different
populations (also inside Vietnam) demonstrate some variability in average
size and coloration. Cranial profile relatively smooth with less pronounced
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flexure between rostrum and brain case
(in comparison to that of M. siligoren-
sis; Fig. 35). Lower canine not less in
height than p4; upper canine is definite-
ly higher that P4. There are no proto-
conules on upper molars. Pelage is soft
and thick, from pale brownish gray or b
light gray in subadults to brown in some
adult females. Underparts are paler than
back, usually dirty-white with blackish
hair roots. Ears of moderate size, only

slightly exceeding the tip of muzzle if Fio. 35. Skull orofiles of M
ig. 35. Skull profiles of Myotis:
folded forward. a) M. muricola; b) M. siligorensis.

This bat species may be reliably dif-
ferentiated from M. siligorensis and M. ater almost only by direct comparison
of collection material. In general it differs from M. siligorensis by somewhat
larger size, skull shape and myotodont lower molars. From M. ater it differs
in smaller average size, both external and cranial (CCL in M. muricola rarely
exceeds 12.4 mm while usually over 12.5 mm in M. ater), and by lighter color-
ation. From other similar-sized Myotis, M. muricola may be distinguished by
smaller hind foot, place of attachment of wing membrane, and by absence of
paraconules on upper molars.

Taxonomy of this bat is highly tangled and awaits further studies. It is prob-
able that there are more than one species hidden under the name “muricola”
and that Indochinese populations should represent species distinct from M.
muricola s. str. from Nepal and North India (Benda, 2010; orig. data).

One more species was recently revealed on grounds of morphology and
molecular genetics and its formal description is in press (Kruskop, Borisenko,
in press). This bat, describing under the name “M. annatessae” is essentially
similar to M. muricola but differs in smaller skull size (CCL usually no more
than 12.1) and proportionally smaller canines. From M. siligorensis M. “anna-
tessae” differs in more smooth cranial profile and in myotodont lower molars.
This form is known only form Vu Quang (where it lives in sympatry with M.
muricola) and from adjacent territory of Laos.

DISTRIBUTION AND COLLECTING SITES. See Map 51. As traditionally accepted,
this species has trans Indo-Malayan distribution and inhabits wide variety of
landscapes and elevations. Distributed from Afghanistan and northern Pakistan
to Eastern China, Great Sunda and Philippine islands. In Vietnam probably
distributed through all the country (Corbet, Hill, 1992), but number of con-
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firmed localities is limited. It was indicated for Dak
Lak province by Dang Huy Huynh et al. (1994; as M.
mystacinus) and for Nghe An province by Bates et al.
(1999). Dang Ngoc Can et al. (2008) cite this species
also for Tuyen Quang, Bac Kan, Hai Phong, Ninh
Binh, Ha Tinh, Quang Tri, Thua Thien-Hue, Quang
Nam, Kon Tum, Gia Lai, Lam Dong, Dong Nai, Tay
Ninh and Kien Giang. We found this species in Vu
Quang (Ha Tinh province; Kuznetsov et al., 2001),
Lo Go Xa Mat (Tay Ninh province; Borissenko,
Kruskop, 2003), Bu Gia Map (Binh Phuoc province;
Kruskop, 2010a); Cat Tien National Park and Vinh
Cuu (Dong Nai province), on Da Lat plateau and in
Loc Bao (Lam Dong province), in Yok Don (Dak
Lak province) and in Ba Ria— Vung Tau province.
COMMENTS ON NATURAL HISTORY. A fairly common
Map 51. Myotis muricola. inhabitant of disturbed and agricultural landscape at
various elevations up to 1400 m a.s.l. (on Langbian
plateau). Commonly observed foraging over roads, streams and other linear
landscape elements in open and semi-open places, flying several meters above
the ground. In Pu Mat specimens were netted above a stream in a forested area
(Bates et al., 1999); on Langbian plateau we observed these bats foraging only
over Da Nhim river and its tributaries (Abramov et al., 2009). However, our
observations in other localities show no strong confinement of this bat either
to water or to woodland. Females observed in Lam Dong province in the first
half of April were either pregnant or lactating. Lactating females were also ob-
served in Cat Tien in November suggesting two peaks of births in this species.
We observed this bat using young banana leafs as day roosts.

Mpyotis ater (Peters, 1866)

ComMON NAMES. Dot tai nam a; Moluccan whiskered bat; Témnas HouHMIIa,
Moiykckast ycarasi HOUHHIIA.

MATERIAL STUDIED. Forty one specimen from Lam Dong, Dong Nai, Dak
Lak, Tay Ninh and Ba Ria—Vung Tau provinces.

IpENTIFICATION. Small Myotis (weight ca. 4.3—6 g, forearm ca. 32—40 mm,
CCL ca. 12.5-13.3 mm; App. II, Table 7). Pelage soft and thick, with black
roots and tips brown on ventral side and blackish brown on dorsal. Naked parts
are also almost black. In all other external characters M. ater resembles M.
muricola. Skull with very shallow concavity posterior to rostrum, latter is rela-
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tively light and slander, not looking more robust than
in M. muricola. Dentition relatively massive, canines
large, visibly exceeds correspondent large premolars
in height. Second upper small premolar is often dis-
placed from toothrow, but the gap between first and
third premolars remains.

This species is quite similar in most external and
cranial characters to M. muricola, from which it could
be distinguished presumably by darker coloration,
more robust dentition and larger skull proportions.

DISTRIBUTION AND COLLECTING SITES. See Map
52. Sunda-Malayan species of low and probably
middle elevations. Was included in M. muricola
by Koopman (1994). Not cited for Asian mainland
by Corbet and Hill (1992). Probably distributed in
Indochina, Malayan peninsula, Sunda and Philippine
islands, but not on New Guinea (Flannery, 1995).  wmap 52. myotis ater.
Was indicated in Vietnam for the first time by Bates
et al. (1999), based on records from Cuc Phuong NP, Pu Mat and Phong Nha.
Reported by Dang Ngoc Can et al. (2008) from Tuyen Quang, Ninh Binh,
Nhge An, Quang Binh, Thua Thien-Hue and Gia Lai provinces. We found
this species in Tay Ninh (Lo Go Xa Mat), Lam Dong (Cat Loc), Dong Nai
(Nam Cat Tien and Vinh Cuu), Dak Lak (Yok Don) and Ba Ria— Vung Tau
(Binh Chau) provinces. In Cat Tien this bat was firstly recorded by B. Hayes
(in: Pham Nhat et al., 2001).

COMMENTS ON NATURAL HISTORY. Natural history seems to be similar to that
of M. muricola. This bat was reported from woodlands and semi-forested areas,
close to small rivers (Bates et al., 1999). In Lo Go Xa Mat and Vinh Cuu, where
both M. muricola and M. ater were observed, it appeared to be more confined
to primary forest, although used similar habitats (roads and trails) for foraging.
Meantime in Nam Cat Tien records of this bat were made mainly in antropogeni-
cally transformed landscapes. Aerial forager. Probably a tree dweller. In Cat Tien
one animal was found roosting in a tube of young banana leaf.

Myotis cf. nipalensis (Dobson, 1871)

ComMMoN NAMES. Doi tai né-pan; Pallid whiskered bat; breqnas ycaras
HOYHHIIA.

MATERIAL sTUDIED. No material was seen from Vietnam; description below
is based on specimens from Central Asia.
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IpenTIFICATION. Small vespertilionid bat (weight ca. 6 g.; forearm ca. 31—
37 mm; CCL ca. 12.7-14.0 mm), somewhat similar to M. muricola. Pelage soft
and thick, pale buff or sandy brown on back, pale gray to white on underparts,
with darker hair roots. Naked parts pale pinkish-brown. Wing membrane also pale,
attached to the base of outer toe. Foot small, less than '/, of tibia length. Calcar
lobe usually absent. Skull similar to that of M. muricola, with moderately low
rostrum and not inflated braincase with relatively low frontal part. Small upper
premolars compressed between canine and P4, second one (P3) variably displaced
from the toothrow. Canines slightly higher than correspondent large premolars (P4
and This bat was long time thought to be a part of M. mystacinus until revision
by Benda and Tsytsulina (2001). Myotis mystacinus s. lato was regularly men-
tioned in Vietnamese mammalian checklists (Dang Huy Huynh et al., 1994; Dang
Ngoc Can et al. 2008). Though it is thought to be a misidentification of M. muri-
cola (Borissenko, Kruskop, 2003), there is a possibility of presence of this species
group in north-eastern part of Northern Vietnam. In this case it most probably rep-
resented just by M. nipalensis (Smith, Xie, 2008). This question could be clarified
only after examining the appropriate collection material. From M. muricola pallid
whiskered bat can be distinguished by paler fur coloration and larger skull; from
M. siligorensis—also by larger canines and myotodont lower molars.

DISTRIBUTION AND COLLECTING SITES. Widely distributed in mountain areas
of Asia: from Iran and Turkmenistan through Himalayas to Southern China.
It may penetrate to Northern Indochina through south-eastern spurs of the
Himalayan mountain country. However Francis (2008) does not cite this spe-
cies for Vietnam. The most frequently mentioned Vietnamese record was made
in the vicinity of Buen Ma Thot (Dac Lac; see Bates et al., 1999); however our
material from that area undoubtedly represents M. muricola. This species (as
“M. mystacinus”) was reported for Cao Bang province by Kuznetsov (2006)
with reference on personal communication of Dr. Cao Van Shung.

COMMENTS ON NATURAL HISTORY. Natural history in tropical Asia is unknown.
Outside of Indochina inhabits arid or semiarid landscapes, preferring dry foot-
hills or middle elevations. Day roosts in human buildings, rock crevices and
caves. Forages in the air, usually not far from ground; flight swift and maneu-
verable (e.g., Yanushewicz et al., 1972).

Myotis rosseti (Oey, 1951)

ComMON NaMES. Doi tai ngéon 16n; Thick-thumbed mouse-eared bat;
Toncromnanast HOYHHUIIA.

MATERIAL STUDIED. Twenty specimens from Lam Dong and Dong Nai prov-
inces.
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IDENTIFICATION. A small Myotis species (weight
ca. 4.5-5.5 g, forearm ca. 29-31 mm, CCL ca. 10.9—
11.1 mm; App. II, Table 7) with characteristic thick-
ened pink pads on feet and especially at the bases
of thumbs (Fig. 26b). Lobe on the calcar is more or
less well-developed. Posterior small premolars (P?
and p3) are absent. Ear with distinctive emargination
on outer margin; shape of ear and tragus typical for
Mpyotis. Pelage light gray, only slightly lighter on the
belly than on the back. Ear and membranes dark gray,
muzzle and limbs not especially pigmented, pinkish.

This species differs from the remainder Myotis of
Vietnam by small size, thickened pads on thumbs,
and absence of third premolars. From Glischropus it
could be distinguished by shorter forearm, dark gray
pelage, and shape of ear and tragus.

DISTRIBUTION AND COLLECTING SITES. See Map 53. Map 53. Myois ricketti —
Indochinese species. Abroad Vietnam it inhabits gy shading: M. rosseti
Cambodia, Laos and southern Thailand north from - black dots.

Isthmus of Kra (Corbet, Hill, 1992; Francis, 2008).

In Vietnam was initially reported by Sokolov et al. (1986), but without ref-
erences to any localities. Was found in Cat Tien National Park by B.Hayes
(Hayes, in: Pham Nhat et al., 2001); known from Nam Cat Tien and Cat Loc.

COMMENTS ON NATURAL HISTORY. Distinctive morphological features and
recent captures suggest this species to be confined to bamboo associations,
particularly adapted to using bamboo stems as shelter (which, however, was
not found). In Nam Cat Tien this bat is most common in semi-open landscapes
with large number of tall bamboo. Strong infestation with ectoparasites (nyc-
teribiid flies) suggests gregarious habits. In Cat Loc and Cat Tien M. rosseti
was observed foraging at ca. 1-2 m above the ground among thickets and over
corn fields in semi-disturbed and agricultural landscape. Females captured in
November had conspicuous traces of postlactation; one pregnant female was
captured in the beginning of November. This suggests a middle autumn birth
peak and thus possibly polyestrous reproductive cycles.

Mpyotis siligorensis (Horsfield, 1855)

CommoN NaMES. Doi tai s¢ cao; Himalayan whiskered bat; ['mmanaiickas
ycaTasi HOYHHILIA.
MATERIAL sTUDIED. Twenty nine specimens from Khanh Hoa, Quang Binh,
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Tuyen Quang, Lai Chau (including three paratypes of M. s. alticraniatus from
Muong Muon; collection of FMNH), Lao Cai provinces and from Cat Ba
Island; also two specimens from S-E China (ROM collection).

IpEnTIFICATION. Small and very light-built vespertilionid bat (weight ca.
2.6—4.0 g.; forearm ca. 30.4-35.6 mm; CCL ca. 10.2-10.8 mm; App. 11, Table
7). Pelage soft and thick, buff to dark brown, with darker roots. Naked parts
dark brown to black. Ears moderately long and narrow, reaching or slightly
extending tip of muzzle if laid forward, with narrowly pointed tragus. Wing
membrane attached to the base of outer toe or 1 mm higher. Foot small, less
than '/, of tibia length, with small claws. Skull with light and low rostrum,
steep frontal profile and definitely doomed braincase. Teeth small. Both up-
per small premolars loosely in toothrow. Canines narrow and small: upper
equal, and lower less in height than correspondent large premolars (P4 and
p4). Lower molars of seminyctalodont or nyctalodont type.

This bat can be confused with small individuals of M. muricola, from which
may be reliably distinguished by cranial and dental shape (minute canines, type
of lower molars) and by tiny baculum (Fig. 25). From closely related M. phan-
luongi it can be differ in smaller skull proportions and baculum shape. From
M. annamiticus this species differs by smaller hind
foot and claws, and by some dental characters, from
M. laniger—also by type of lower molars. Amongst
other genera, M. siligorensis is quite similar to small
Kerivoula, from which it could be distinguished by
proportionally shorter tail and tibiae, and not funnel-
shape ears.

DISTRIBUTION AND COLLECTING SITES. See Map 54.
Trans-Himalayan species of middle elevations, dis-
tributed from North-West India trough Nepal, north-
ern Thailand and Laos to South-East China, and also
on Malacca and Borneo. In Vietnam, according to
Corbetand Hill (1992), M. siligorensis occurs in whole
Tonkin and then somewhat south along the Vietnam-
Lao border. Subspecies M. s. alticraniatus Osgood,
1932 was described from Moung Muon (Lai Chau
province). Dang Huy Huynh et al. (1994) indicate this
bat for four localities in Northern Vietnam and also
for Kon Tum province. This species was also found

Map 54. Myotis siligoren-
sis — gray shading, black i
dot; M. phaniuongi — in Cuc Phuong, Pu Mat and Phong Nha (Bates et al.,

black squares. 1999), in Ke Bang and town of Minh Hoa (Kruskop,
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2000b), Hon Ba mountain (Borisenko et al., 2008), and from Thua Thien-Hue
and Binh Dinh Provinces (Dang Ngoc Can et al., 2008). This bat was reported
from Cat Ba island in Halong Bay by Vu Dinh Thong and Furey (2008). Report
from Cat Tien is most likely based on error in identification.

COMMENTS ON NATURAL HISTORY. Bats of this species have been netted in sec-
ondary or disturbed primary forest formations, usually near streams or at cave
entrances from low elevations to 2000 m a.s.l. (Bates et al., 1999; our data).
They are typical aerial foragers, they have been observed flying near vegeta-
tion or over riverbeds, at an altitude of ca. 0.5-3 m. In Minh Hoa (Quang Binh
province) these bats were observed foraging in the populated place, just near
or over buildings. On Hon Ba mountain and in Hoang Lien Son M. siligorensis
were netted over small streams in the moderately disturbed pristine evergreen
forest. On Cat Ba island formed by karstic ridges and valleys, this bat was one
of the most common in different biotopes, from primary forest to half-open
disturbed areas. The echolocation calls are FM signals of very low intensity
with maximum energy at 45-50 kHz, frequency range not evaluated (our data).

Mpyotis phanluongi Borisenko, Kruskop, Ivanova, 2008

ComMoN NaMEs. Doi tai Phan Luong; Phanluong’s whiskered bat; Hounnna
®an JIbloHTA.

MATERIAL STUDIED. Five specimens from Khanh Hoa (Hon Ba; the type se-
ries of four specimens) and Lam Dong provinces.

IpENTIFICATION. Small and light-built Myotis (weight ca. 4.0 g.; forearm ca.
33.5-36.9 mm; CCL ca. 11.2-11.9 mm), very similar to M. siligorensis. Pelage
soft and thick, brown with darker roots. Naked parts pale brown, paler than in
M. siligorensis. Wing membrane attached slightly higher than the base of outer
toe. Foot small, about '/, of tibia length. Skull with light and low rostrum,
somewhat curved up in lateral view, steep frontal profile and globular doomed
braincase. Both upper small premolars loosely in toothrow. Canines are small,
equal in height to correspondent large premolars (P4 and p4). Lower molars of
seminyctalodont or nyctalodont type.

This bat was confused with M. siligorensis (Borissenko, 2006), from which
it can be distinguished by larger cranial size and paler muzzle and limbs. From
all other Vietnamese Myotis except for M. annamiticus it well differs by lower
molar morphology.

DISTRIBUTION AND COLLECTING SITES. See Map 54. Still known only from
highlands (elevation of about 1300—1500 m a.s.l.) of Hon Ba massif and Dalat
Plateau (Borisenko et al., 2008; Abramov et al., 2009), but probably inhabits
similar elevations in other parts of Central Vietnam.
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COMMENTS ON NATURAL HISTORY. All know specimens were netted or ob-
served over streams and brooks in or on the border of mountainous primary
mixed forest. Bats were foraging over shore line or close to water surface. The
echolocation calls are FM signals of very low intensity with maximum energy
at about 45 kHz (Borisenko et al., 2008).

Myotis laniger (Peters, 1870)

CommoN NaMES. Doi tai bic viét; Indochinese water bat; Mugoxkuraiickas
BOZSHAS HOYHUIIA.

MATERIAL STUDIED. Twelve specimens from Lao Cai, Quang Nam and Tuyen
Quang provinces and from uncertain locality in Vietnam; also three specimens
from India (ROM, ZMMU, HNHM).

IpENTIFICATION. A small vespertilionid bat (weight ca. 3.5—4 g.; forearm ca.
31-36 mm; CCL ca. 12.4—13.1 mm), externally in general appearance resem-
bling small M. horsfieldii, and even more the extralimital Palaearctic species
M. daubentonii and M. longipes. Hind foot slightly exceeding '/, of tibia length.
Wing membrane attaches to the outer metatarsal. Fur is grey or pale grayish-
brown. Ears long and narrow, exceeding on 4—-5 mm beyond nostrils if folded
forwards. Small upper premolars within toothrow, rather loosely positioned; P*
not intruded, small or absent. Upper canine very small, slightly exceeding P*
in height. Lower canine similarly small, shorter than p4. Skull with relatively
low rostral part, abruptly elevated in the frontal region of somewhat doomed
braincase (Fig. 33d).

M. laniger differs from M. hasseltii by the place of attachment of the
wing membrane and smaller size, from M. horsfieldii by shortened canines
and small premolars not extruded from toothrow; from essentially similar
M. annamiticus by larger size, full cingulum on upper canine and myotodont
lower molars.

Tate (1941) placed M. laniger in the same group with M. daubentonii (in-
cluding M. petax), and supposed it could be only a race of the Daubenton’s
bat. Later for decades M. laniger was treated as a subspecies of M. dauben-
tonii until G. Topal (1997) substantiated its specific distinctness based on a
series of specimens collected in Vietnam. However, the measurements given
therein (particularly those of the cranium) distinctly exceed those provided by
G. Allen (1938) for a series of M. laniger from South China (which more ap-
propriately match those of M. annamiticus or M. longipes). Bates et al. (1999)
indicate both M. daubentonii and M. laniger for Vietnam; however the char-
acters provided therein cannot ensure clear identification of the two taxa. This
was accepted by Dang Ngoc Can et al. (2008), who also mentioned both bats
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in Vietnamese fauna. Direct investigation of speci-
mens have shown that M. laniger (as understood be
C. Francis; see Francis, 2008) obviously differs from
M. daubentonii being closely related with M. anna-
miticus and M. siligorensis s. lato. (see Francis et al.,
2010) and therefore should be treated within the “si-
ligorensis” species group (Tiunov et al., 2011).

DISTRIBUTION AND COLLECTING SITES. See Map 55.
Known from Indochina (Laos, Vietnam) and south-
ern China (Francis, 2008). In Vietnam is known in
Ngoc Linh (Quang Nam province), Na Hang Nature
Reserve (Tuyen Quang province) and Hoang Lien Son
(Lao Cai province); reported by Bates et al. (1999)
from Cuc Phuong National Park as M. daubentonii
and from Ta-Phinh as M. laniger. Also reported from
Bach Ma (Thua Thien-Hue province) as M. dauben-
tonii by Dang Ngoc Can et al. (2008). Map 55. Myotis laniger

COMMENTS ON NATURAL HISTORY. Not well known, ~ —9ray shading; M. an-

. . namiticus — black dot.

The specimen from Cuc Phuong was caught in an
agricultural landscape with small ponds (Hendrichsen et al., 2001). In Hoang
Lien specimens were captured over a small stream in a disturbed pristine for-
est at elevation of ca. 1850 m a.s.l., however that presumably was not their
foraging site. Foraging behavior may be similar to that of the European M.
daubentonii (Jones, Rayner, 1988; Kalko, Schnitzler, 1989).

Mpyotis annamiticus Kruskop, Tsytsulina, 2001

ComMoN NaMEs. Doi tai Truong Son; Annamite water bat; AHHaMcKast HOY-
HHLIA.

MATERIAL STUDIED. Thirteen specimens (including the holotype) from
Quang Binh province.

IDENTIFICATION. A Myotis species of very small size (weight ca. 3-5.7 g,
forearm 30.6-34.3 mm, CCL ca. 11.3—11.6 mm; App. I, Table 7). Ear narrow
and relatively long, extending to the tip of muzzle when laid forward. Tragus
about one half of ear length. Pelage relatively short and medium dense, dark
grayish-brown on the dorsum and frosted with white tips on the ventral part.
Wing membrane attaches to the middle of outer metatarsus. Frontal part of
skull distinctly elevated from low rostrum (as in M. siligorensis). Both small
upper premolars in toothrow and similar in shape unlike most of other small
Vietnamese species of Myotis, P? sometimes not in contact with P*.
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By the general skull shape (Fig. 33) this species resembles M. siligorensis,
from which it differs by the larger hind foot, place of wing membrane attach-
ment and some dental features. M. annamiticus was shown to be almost indis-
tinguishable from M. laniger by mtDNA sequences (Francis et al., 2010), but
these two bats, though looking alike externally, can be easily separated by size,
upper canine shape and morphology of lower molars (clearly myotodont in M.
laniger, nyctalodont to submyotodont in M. annamiticus).

DISTRIBUTION AND COLLECTING SITES. See Map 55. Though M. longipes is
usually thought to be restricted to Afghanistan and North India (e.g. Koopman,
1994), it was reported to Lai Chau and Hoa Binh provinces (Dang Huy Huynh
etal., 1994). These records were subsequently attributed to misidentified M. /a-
niger (Topal, 1997), however from the standpoint of the description of M. an-
namiticus, these two sites, or any one of them may be referred to this latter
species (Borissenko, Kruskop, 2003). We found this species only in Ke Bang
(Kruskop, 2000b; Kruskop, Tsytsulina, 2001; Dang Ngoc Can et al., 2008),
but probably this bat inhabiting valleys of small streams in middle elevations
through the whole Central Vietnam. Francis (2008) also cites this bat for Laos
and tentatively for southern China.

COMMENTS ON NATURAL HISTORY. Inhabiting valleys of small rivers, with vari-
ably disturbed vegetation. Foraging bats were seen only over the water surface.
The most typical flight pattern —in elongated circles ca. 10—15 cm above the
water surface with occasional upward spurts on 30—60 cm. Foraging behav-
ior very similar to that of the European M. daubentonii (Jones, Rayner, 1988;
Kalko, Schnitzler, 1989). Trawling behavior was observed in very few instanc-
es. Pregnant females were observed in the mid to late April. Echolocation calls
are high intensity steep FM signals sweep from ca. 60 to 35 kHz, with maxi-
mum energy around 45 kHz.

Myotis horsfieldii (Temminck, 1840)

CommoN NaMEs. Doi tai Paynan; Horsfield’s bat; Hournia Xopchumnaa.

MATERIAL STUDIED. Six specimens from Ha Tinh and Lam Dong provinces;
four specimens from unknown locality in Northern Vietnam (ZMB).

IDENTIFICATION. A medium-sized Myotis species (weight ca. 5.6-7.6 g,
forearm ca. 34-37 mm, CCL ca. 12.8-13.7 mm; App. I, Table 7). Ear not
extending beyond the end of muzzle when laid forward, bluntly pointed.
Hind foot enlarged, slightly over '/, of tibia length, with strongly curved
large claws. Wing membrane attaches to the metatarsus (below the ankle).
Pelage dark grayish-brown, with almost black hair bases, underparts some-
what paler. Muzzle, ears and membranes dark brown. Second small upper
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premolar (P?) strongly compressed by anterior and
posterior premolars, however not entirely removed
from the toothrow and usually seen in lateral view.

This bat is greatly similar to M. hasseltii, from
which it differs in the place of wing membrane attach-
ment (Fig. 32) and in position of second upper pre-
molar. From M. laniger as well as from extralimital
M. petax it could be distinguished by larger canines
and longer wing tip (ratio of the third digit to forearm
ca. 1.9 on the average, as opposed to 1.7 in M. petax).

DISTRIBUTION AND COLLECTING SITES. See Map 56.
Indomalayan species, sporadically distributed from
western India and Sri Lanka to Hainan, Mindanao,
Sulawesi and Java islands (Corbet, Hill, 1992). Initially
reported from Vietnam by Sokolov et al. (1986); not
even included in Vietnamese fauna by Dang Huy
Huynh et al. (1994). However, 'it is very likely t'hat e Map 56. Myotis horsfieldi
cords of M. adversus, reported in the latter publication  — gray shading; M. has-
(Lao Cai province and Hanoi City) should be referred  seltii —black dots.
to this species. Bates et al. (1999) reported M. hors-
fieldii to Phong Nha—Ke Bang National Park and Pu Mat Nature Reserve (Nghe
An and Quang Binh provinces). This bat is also reported for Quang Tri, Thua
Thien-Hue, Gia Lai and Dak Lak provinces by Dang Ngoc Can et al. (2008). We
found this bat in Vu Quang, Ha Tinh province (Kuznetsov et al., 2001) and on
Langbian plateau, Lam Dong province (Abramov et al., 2009).

COMMENTS ON NATURAL HISTORY. Confined to rivers and streams and in
Vietnam usually captured and observed only above the water (Bates et al.,
1999; our data). Typically it flies in circles ca. 10 cm above the water surface,
quite similar to the European M. daubentonii. Trawling behavior was observed
in very few instances. However on Da Lat plateau these bats were once ob-
served foraging in the air, in a manner similar to that of M. muricola (Abramov
et al., 2009). Echolocation calls are of fairly high intensity, a steep FM sweep
from ca. 100 to 45 kHz, with maximum energy around 50 kHz. Roosts were
found in caves (Bates, Harrison, 1997).

Mpyotis hasseltii (Temminck, 1840)

ComMmoN NAMES. Dot tai Hatxen; Van Hasselt’s bat; Hounuma Xaccenra.
MATERIAL STUDIED. Seven specimens from Soc Trang province and T.P. Ho
Chi Minh (ROM collection); also four specimens from Cambodia, Pnom-Penh.
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IpENTIFICATION. Medium-sized vespertilionid bat (weight ca. 13.6-15.4;
forearm ca. 37.5 mm; CCL ca. 14.0 mm; based on Cambodian specimens),
similar in general appearance to M. horsfieldii. Hind foot conspicuously en-
larged, somewhat over '/, of tibia length, with large and strongly curved claws.
Wing membrane attaches to the ankle or distal part of tibia. Pelage on upper-
parts grayish-brown, with somewhat darker hair basis, pale-gray on the un-
derparts. Ears and membranes brown, muzzle except to the most tip poorly
pigmented. Second upper premolar (P?) entirely displaced from the toothrow,
P? and P* usually in contact.

This bat may be confused with M. horsfieldii, from which it differs by slight-
ly larger skull (on the average), position of P?, slightly more pale coloration and
place of wing membrane attachment (Figs. 32-33). However the latter two fea-
tures are not too durable, especially speaking on museum specimens.

Differentiation of Myotis hasseltii from extralimital M. adversus (reported
from Vietnam by Dang Huy Huynh et al. (1994) and Dang Ngoc Can et al.
(2008), probably, erroneously) is based on a set of minor features, some of
which seem to be doubtful (Bates et al., 1999). According to Hill (1983) and
Corbet and Hill (1992), in M. adversus the dentition is similar to that of M.
horsfieldii (but see Dobson, 1876) and the place of membrane attachment is
similar to that of M. hasseltii. Tate (1941) thought M. adversus to be a syn-
onym of M. horsfieldii. The resolving of this question requires investigation of
comparative material, including type specimens.

DISTRIBUTION AND COLLECTING SITES. See Map 56. This species is sporadi-
cally distributed most of Indomalayan region, from north-east India and Sri
Lanka to Vietnam, Borneo and Java (Corbet, Hill, 1992). From Vietnam it
was initially reported by Sokolov et al. (1986) without specifying of locali-
ties. However, Dang Huy Huynh et al. (1994) reported this bat from Ha Noi
Province, with reference to the Sokolov’s paper. Bates et al. (1999), on the
basis of the collection of HNHM, reported M. hasseltii to Co-Loa. This bat
was reported by Dang Ngoc Can et al. (2008) for the vicinity of Hanoi and for
Cat Tien; however it was not mentioned for the latter place by Polet and Ling
(2004). Seen specimens in ROM collection are originated from vicinity of Soc
Trang and from T.P. Ho Chi Minh.

COMMENTS ON NATURAL HISTORY. Probably, confined to large water surfaces.
In Cambodia (observations of A. Borissenko) these bats were seen while hunt-
ing over Bassak River at ca. 20-50 cm above the water. The flight is quite fast
and straight. Echolocation calls are of fairly high intensity, with maximum
energy around 4550 kHz. Roosts are found in crevices of buildings and trees
(Bates, Harrison, 1997).
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Mpyotis ricketti (Thomas, 1894)

CommoN NAMES. Doi tai chan dai; Rickett’s big-footed bat; Asuarckas psi-
OositHast HOUHMIA, PUKeTTHS.

MATERIAL STUDIED. Two specimens from China (collections of the SDM and
ZMMU); no specimens from Vietnam have been examined.

IDENTIFICATION. Medium to large-sized vespertilionid bat (forearm ca. 53—
57.5 mm; CCL ca. 17.8-18.8 mm; based on Bates et al., 1999, and specimen
in SDM) of characteristic appearance. Hind foot greatly enlarged, about 80%
of tibia length or even larger, with enlarged and strongly curved claws. Ears
brown, bluntly pointed, not extending beyond the end of muzzle when laid for-
ward. Hind limbs up to the ankles and proximal part of interfemoral membrane
conspicuously covered with hairs. Calcars very long, ca. ¥/, of posterior border
of interfemoral membrane and longer than tibia. Dorsal pelage gray-brown,
with darker roots, ventral pelage with dark-gray hair bases and almost white
tips. Membranes dark brown. Wing membrane attaches to the ventral side of
distal part of tibia.

This species is differs well from all other Vietnamese Vespertilionidae, par-
ticularly, Myotis species, due to its characteristic hind limb proportions.

DISTRIBUTION AND COLLECTING SITES. See Map 53. M. ricketti is distributed
in eastern China, Lao and Vietnam (Hendrichsen et al., 2001; Francis, 2008).
Initially reported from Vietnam by Sokolov et al. (1986) without any exact
localities. Bates et al. (1999) reported this species for Phong Nha (Quang Binh
province), Pu Mat (Nghe Anh province) and Huu Lien (Lang Son province).
Also reported from Bac Kan province, Ba Be (Dang Ngoc Can et al., 2008).

COMMENTS ON NATURAL HISTORY. This bat with strongly pronounced trawl-
ing behavior and combined insectivorous and piscivorous habits is confined
to rivers and streams, and was captured at cave entrances (Bates et al., 1999).
In Vietnam these Myotis were found in karstic caves or were netted over large
slow streams, surrounded by open habitats or heavily disturbed vegetation
(Hendrichsen et al., 2001).

Genus Eudiscopus Consbee, 1953

GENERAL CHARACTERISTICS. A small Myotis-like bat with adhesive disks.

Diacnosis. Skull on Fig. 59. Dental formula: I*/, C'/, P*/, M/ x2 = 36.
P? not intruded and not especially compressed within toothrow. P, minute,
completely intruded from the lower toothrow, compressed between P, and P,
Skull with noticeably flattened braincase (however to a lesser degree, than
in Tylonycteris) and elongated rostrum. One upper and two lower small pre-
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molars in each side—a combination, not present in any other Vietnamese
Vespertilionid genera (except Miniopterus and rarely Myotis). Canine of
Myotis type, with blunt posterior blade and without any supplementary cusps
on cingulum. Outer upper incisor larger than the inner one in crown area, also
as in Myotis. Lower molars of myotodont type.

TAXONOMICAL REMARKS. A monotypic genus of questionable taxonomic affin-
ities. Following the work of Tate (1942) who tentatively included it within the
tribe Pipistrellini, essentially based on the thickened foot pads similar to those of
Tylonycteris, this enigmatic genus has hitherto been affiliated with the pipistrelles
(i.e., Koopman, 1972; Nowak, 1994; Pavlinov et al., 1995), particularly with
Glischropus and Tylonycteris. The only feature these taxa actually have in com-
mon is the presence of “adhesive” pads on feet and thumbs, however, most dif-
ferent in size proportions and shape and apparently evolved independently due
to similar roosting habits. In general appearance, wing proportions, shape of ear
and tragus, and dental parameters, Eudiscopus appears more similar to a medi-
um-sized Myotis. Despite that this morphological resemblance may prove to be
symplesiomorphic, we find it more appropriate to allocate provisionally this genus
to Myotini. Available provisional molecular data at least not contradict this point
of view (Kruskop et al., 2003; Borisenko et al., 2008). More refined taxonomic
studies which can finaly clarify taxonomic position of Eudiscopus are ongoing.

Eudiscopus denticulus (Osgood, 1932)

CommoN NAMES. Doi chai chan; Disc-footed bat; J{uckonor, Po3eTkoHoruii
IJIAIKOHOC.

MateriaL sTUDIED. Thirteen specimens from Lam Dong and Binh Phuoc
provinces.

IDENTIFICATION. A small-sized vespertilionid bat (weight ca. 4.6-7.8 g,
forearm ca. 35.0-37.4 mm, CCL ca. 13.4 mm;
App. 11, Table 7) externally resembling a small
Mpyotis. Wings relatively long and broad. Ear
reaches the tip of muzzle, when laid forward.
Well noticeable disk-like pads are present on
feet (Fig. 36); pads at the bases of thumbs are
poorly developed. Tragus straight and narrow,
slightly blunt at tip. Calcar lobe is not devel-
oped. Fur dense and soft, cinnamon-brown or
reddish-brown at dorsum, paler below. The
membranes are dark; ears and muzzle are paler,

Fig. 36. Left hind foot of Eu-
discopus denticulus, showing K
adhesive disc (ventral view). not as well-pigmented.
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Easily distinguishable by it’s very well devel-
oped disk-like pads on feet, by flattened braincase
and also by number of small premolars. From anoth-
er Vietnamese bats with pads on feet (Zylonycteris)
Eudiscopus is well distinguished by the ear and tra-
gus shape and by overall size.

DISTRIBUTION AND COLLECTING SITES. See Map 57.
A rare species known previously from three collect-
ing sites (Northern Laos, Southern Burma and, more
recently, Thailand; Koopman, 1972; Kock, Kovac,
2000; Schliemann, Kock, 2000). The first claimed
record of this species from Vietnam (Cao Van Sung,
1976, subsequently listed in Dang Huy Huynh et
al., 1994) is apparently erroneous and, according to
the features in the publication, may be actually al-
locate to Tylonycteris species. The first documented
record therefore is an adult female of E. denticulus  Map 57. Eudiscopus
captured in Cat Loc in 2001, representing the fourth ~ denticulus — black dots;

. . . Barbastella cf. darjelin-
known locality of this species. Dang Ngoc Can et gensis — black square.
al. (2008) also listed this bat in Son La and Nghe
An provinces. We found this species in Bu Gia Map (Binh Phuoc), where it
seems to be abundant (Kruskop, 2010a).

COMMENTS ON NATURAL HISTORY. There is little data available on the biology
of this bat, except for its roosting habits; these bats have been found in inter-
nodal spaces of bamboo stems (Kock, Kovac, 2000; Schliemann, Kock, 2000);
our observations corroborate the affiliation of this species with bamboo forma-
tions. Cat Loc specimen was captured with mobile trap while foraging over a
pasture at the foothills of a slope covered with bamboo thicket. The observed
bat had a very distinctive flight pattern: the flight was slow and highly maneu-
verable; hovering flight alternated with short gliding phases during which the
wings remained still in slightly lifted position—a similar flight pattern could
be observed in nightjars. In Bu Gia Map these bats forage over the road and
stream beds along the edges of thicket. All sightings were made close to bam-
boo growths and no Eudiscopus were recorded in the neighboring primary
forest. Newborns probably appear in the end of April.

Genus Barbastella Gray, 1821

GENERAL CHARACTERISTICS. Small to medium size vespertilionid bats with
characteristically wide ears, joint on the forehead.
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Diacnosis. Skull on Fig. 60. Dental formula: I/, C'/, P*/, M’/ x2 = 34.
Anterior upper premolars are tiny, completely displaced inwards and usual-
ly not seen in lateral view; canine and corresponding posterior premolar in
contact. Outer upper incisor slightly smaller in crown area and about three
times smaller in height than inner one; both are bicuspid and well separate
from canine. Lower molars are of nyctalodont type. Facial part of skull narrow
and short, upper skull profile gradually slopes from low facial part to doomed
braincase. Zygomatic arches narrow; zygomatic width of skull equal to mas-
toid width. Ears very broad, faced forward and joint on the forehead by their
inner margins. Face between muzzle tip and ears naked, with distinct inflations
and nostrils turned upward.

DistriBuTiON. Widely distributed from West Europe and North-East Africa
trough Caucasus and Middle East to Japan, Central China and Indochina
(Wallin, 1969; Benda et al., 2008; Francis, 2008).

NATURAL HISTORY. Inhabit various types of mountainous forests. Aerial
hawking foragers.

TAXONOMICAL REMARKS. Four species are currently recognized, one of them
occurs in Vietnam.

Barbastella cf. darjelingensis Hodgson, 1855

CoMMON NAMES. Doi mudi tai to; Eastern barbastelle; Asuarckas mmpoxo-
yIIKa.

MATERIAL sTUDIED. Two specimens from Lao Cai province; also one speci-
men from Nepal.

IDENTIFICATION. Medium-size vespertilionid bat (forearm ca. 38.7-42.1 mm,
CCL ca. 13.4-14.2 mm, Bates, Harrison, 1997; weight ca. 8-9 g; App. II,
Table 7), of very characteristic general appearance. Pelage very dark, blackish-
brown, tipped with buff-brown, and almost same in color on dorsal and ventral
side. Ear very wide, with thickened bow-curved anterior edge, and well-seen
transverse ridges or folds on posterior. Ears are faced forward and stand very
close to each other, joint on the forehead. Outer upper incisor similar or some-
what smaller than inner one in crown area and greatly smaller in height. Both
incisors possess additional cusps though on the outer one secondary cusp could
become obliterated in adults. Anterior upper premolar minute, entirely hidden
by the canine base in lateral view. Skull with low and gracile rostrum and
doomed brain case; upper profile of facial and frontal part of skull is straight,
not concaved.

The only known representative of plecotine bats (Plecotini) in Indochina. No
other vespertilionid bat in the region possesses same ear shape as Barbastella,
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so there is no way for confusion. The border between B. darjelingensis and B.
beijingensis from Central China (Zhang et al., 2007) is poorly known as well as
distribution of the latter species. Besides ear shape, Barbastella can be distin-
guished from all Vietnamese vespertilionids of similar size by narrow position
of zygomatic arches (width across them equal or even smaller than width across
mastoids). It may be treated similar to some round leaf bats (Hipposideros) from
which well differs by developed tragus and absence of nose leaves.

DISTRIBUTION AND COLLECTING SITES. See Map 57. Widely distributed mainly
in mountainous areas of Asia, from Transcaucasia and Iran through Central Asia
and Himalayas to Central and Southern China and Northern Indochina (Benda et
al., 2008; Francis, 2008; Duckworth, Pons, 2011). In Vietnam still known only
from Hoang Lien mountain range (Lao Cai province; Kruskop, Shchinov, 2010)
though may inhabit other mountain massifs close to Chinese border.

COMMENTS ON NATURAL HISTORY. Known mainly from mountain areas up to
elevation of 2350 m a.s.l. or even more. Day roosts probably in hollows un-
der bark as well as in the rock crevices; hybernaculas (in non-tropical part of
range) —in caves or old mines (Bates, Harrison, 1997). Vietnamese specimens
were netted over the stream in deciduous forest at elevation of about 2000 m.
Flight is fast and not very maneuverable. One of the captured animals was sub-
adult male possibly born in mid-winter (Kruskop, Shchinov, 2010).

Genus Pipistrellus Kaup, 1829

GENERAL CHARACTERISTICS. Small vespertilionid bats of typical to the family
appearance and nyctalodont lower molars.

Diacnosis. Skull on Fig. 61. Dental formula: I*/, C'/, P/, M/ 2 = 34.
Small upper premolar usually not reduced, but variably displaced internally
from toothrow. Gap between canine and posterior premolar variable, some-
times almost closed. Outer upper incisor not greatly reduced, variably smaller
than inner one, situated latero-posteriorly from the latter. Upper canine with-
out secondary cusps. Lower molars of nyctalodont type, talonid exceeds tri-
gonid in size. Braincase not flattened, lacking sagittal crest. Tragus moderate
in length, almost straight-sided, with blunt tip. No thickened pads on thumbs
and hind feet. Calcar lobe (epiblema) well-developed and very conspicuous.
Baculum is long and thin, commonly curved in lateral view, slightly widened
and notched at base and gradually narrowing to the weakly bifurcated tip (Hill,
Harrison, 1987; Volleth, 1989; Fig. 25n); within genus it varies mainly in size.

DistriBuTioN. Widely distributed through the Old World, from Western
Europe and Sakhalin to South Africa and some Indo-Pacific islands, and also
in northern Australia.
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NATURAL HISTORY. Typically low to medium-altitude aerial insectivores with

moderately fast maneuverable flight. Roosts are located in various crevices,
from cracked trees to man buildings.

TAXONOMICAL REMARKS. Very complex group with discussed affinities to

several other taxa, regarded as subgenera of Pipistrellus (e.g. see Koopman,
1994) or as separate genera (part of which not even closely related to the
Pipistrellus s. str.; Volleth, Heller, 1994; Hoofer, Van den Busche, 2003). As
accepted here, the given genus contains ca. 20 species, divided into two sub-
genera. Six species of nominative subgenus occur in Vietnam.

Key to Vietnamese Pipistrellus

1

Larger: forearm usually over 35 mm, CCL over 13 mm. Pelage coloration
relatively contrast: belly conspicuously paler, than back and throat (nearly
WHItISH) .o P. ceylonicus (p. 205)

Smaller: forearm usually less than 35 mm, CCL less than 13 mm. Pelage
coloration more uniform: belly only slightly paler than back.................... 2

Canine usually without secondary posterior cusp. (Overall coloration dark
brown, penis very long, over 10 mm in length) ......... P paterculus (p. 206)

Canine with posterior secondary cusp (eventually rudimentary)............... 3

Superorbital region relatively broad, forming (especially in males) abrupt-
ly incurving upper margins of orbits. Pelage coloration usually relatively
pale. Penis long, over 8 mm in length. Tragus gradually narrowing along its
terminal half, its apex somewhat pointed............ccoccorveviiriiiriniieniiieeen, 4

Superorbital region relatively narrow. Pelage coloration usually relative-
ly dark. Penis short, less than 8 mm in length. Tragus more or less even
throughout, its apex broadly rounded...........ccccoceveneiininiiiniiiinncee, 5
Larger: forearm 30-36 mm, CCL ca. 11.9-13.1 mm. Penis relatively short,
ca. 8—10 mm in length (shorter than tibia). Cingulum of P* widened to form
antero-buccal shelf (variously developed) external to P*............c..cocennee.
..................................................................................... P, javanicus (p. 206)
Smaller: forearm 29-33 mm, CCL ca. 10.9—11.1 mm Penis relatively long,
ca. 10-13 mm in length (longer than tibia). Cingulum of P* usually not
conspicuously widened anteriorly...........cccccoeeenenenne. P abramus (p. 208)

Larger: forearm 26-35 mm, CCL ca. 10.6-11.9 mm.........cccoevvviviivenieenens
................................................................................. P. coromandra (p. 210)

Smaller: forearm 25-31 mm, CCL ca. 9.3-10.7 mm........ P. tenuis (p. 209)
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Pipistrellus ceylonicus (Kelaart, 1852)

CoMMON NAMES. Doi mudi Xay Lan; Kelaart’s
pipistrelle; LleWIOHCKHIT HETOIBIPB.

MATERIAL STUDIED. No specimens from Vietnam
were examined; ten specimens from India (ROM
and GMNH collections) and one specimen of the
form raptor from Hong-Kong (HNHM) were seen;
the diagnosis below also follows Bates, Harrison,
(1997).

IDENTIFICATION. A small to medium-sized vesper-
tilionid bat (weight ca. 7-8 g, forearm ca. 33—42 mm;
Bates, Harrison, 1997CCL ca. 13.3-14.2 mm in
ceylonicus, ca. 14 mm in raptor), largest within the
Vietnamese Pipistrellus. External appearance typical
for the genus. Upper canine distinctively bicuspid.
Small upper premolar not reduced, but completely
intruded from the toothrow (compressed against ca-
nine), and invisible at lateral view. Penis not espe-

. ; Map 58. Pipistrellus
cially long. Pelage coloration gray brown to chestnut  ceylonicus — black dots;

Glischropus bucephalus —

or golden brown above, conspicuously paler (nearly black squares

whitish) below. Ears, muzzle and membranes uni-
form dark brown.

Differs from other Vietnamese Pipistrellus species by size and pelage col-
oration pattern; from similar-sized Hypsugo pulveratus—in the presence of a
well-developed calcar lobe and by nyctalodont lower molars.

DISTRIBUTION AND COLLECTING SITES. See Map 58. Distributed through the
Indian subcontinent, from Pakistan to Sri Lanka (Bates, Harrison, 1997),
and than eastward to Vietnam and Hainan I. (Corbet, Hill, 1992). Listed
for the mainland North Vietnam (without exact localities) and coastal is-
lands, by Sokolov et al. (1986), Kuznetsov and An’ (1992), Corbet and Hill
(1992) and Dang Huy Huynh et al. (1994). Was reported in Phong Nha — Ke
Bang National Park, Quang Binh province (Timmins et al., 1999), and in
Nam Cat Tien National Park (Hayes, in: Pham Nhat et al., 2001). Also
cited for Thanh Hoa and Thua Thien-Hue provinces by Dang Ngoc Can et
al. (2008).

COMMENTS ON NATURAL HISTORY. Data for Vietnam is not available; foraging
and roosting ecology essentially similar to that of other pipistrelles (e.g., Bates,
Harrison, 1997).
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Pipistrellus paterculus Thomas, 1915

CoMMON NAMES. Doi mudi Mianma; Burmese
pipistrelle; BupmaHckuii HETONBIPS.

MATERIAL STUDIED. Six specimens from Ba
Ria—Vung Tau and Dak Lak provinces.

IDENTIFICATION. A small vespertilionid bat (weight
ca. 4.3-5.7 forearm ca. 29.6-31.2 mm [29-34 mm],
CCL ca. 10.6—11.6 mm,; orig., Bates, Harrison, 1997,
App. 11, Table 7). Upper canine usually unicuspid
which is uncommon for Asiatic Pipistrellus. Small
upper premolar not reduced, variably intruded from
the toothrow, and clearly visible at lateral view. Penis
extremely long, over 10 mm in length. Pelage, ears,
face and membranes uniformly dark brown, ventral
hairs are with reddish tips.

This species is essentially similar in appearance
to P, javanicus and P. abramus, differing in a number
of minor characteristics (generally coloration pattern
and penial structure); precise identification of indi-
vidual females is possible only by shape of canine.
From similarly colored Hypsugo cadornae it differs (aside from penial mor-
phology) in smaller size, less reduced P* and nyctalodont lower molars.

DISTRIBUTION AND COLLECTING SITES. See Map 59. Sporadically distributed
from northern Pakistan to Thailand, Vietnam and southern China (Corbet, Hill,
1992; Smith, Xie, 2008). From Vietnam it was reported for the first time by
Bates et al. (1999) from Cuc Phuong National Park, Ninh Binh province. Dang
Ngoc Can et al. (2008) cite this pipistrelle for Lang Son, Ninh Binh, Ha Tinh,
Quang Tri Thua Thien-Hue and Gia Lai provinces. We captured this bat in
Binh Chau and Yok Don (Ba Ria—Vung Tau and Dak Lak provinces).

COMMENTS ON NATURAL HISTORY. Found in Vietnam in semi-open mosaic habi-
tats, including settlements (Bates et al., 1997), data on foraging and roosting
preferences unavailable. In both Yok Don and Binh Chau these pipistrelles were
netted just nearby artificial water sources, surrounded by forest. Foraging behav-
ior was not observed but supposed to be similar to that of other small pipistrelles.

Map 59. Pipistrellus
paterculus.

Pipistrellus javanicus (Gray, 1838)

ComMON NAMES. Doi mudi Java; Javan pipistrelle; SIBancKuii HETOMBIPE.
MATERIAL STUDIED. Twenty two specimens from Ha Tinh, Dak Lak prov-
inces, T.P. Ho Chi Minh and unknown locality in Vietnam (“Luong”).
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IpENTIFICATION. A small vespertilionid bat (weight ca. 4.5-7 g, forearm ca.
30-36 mm, CCL ca. 11.9-13.1 mm; Bates, Harrison, 1997; App. II, Table 7).
Tragus gradually narrowing along its terminal half, its apex narrowly pointed.
Upper canine usually bicuspid. Small upper premolar not reduced, intruded
from the toothrow, its tip visible at lateral view. Large upper premolar (P*)
with distinct antero-lingual projection. Anterior part of P* cingulum wide, of-
ten forming distinct projection or shelf. Penis long, ca. 8 mm in length, how-
ever, shorter than tibia. Pelage uniform brown of various shades, belly only
slightly paler than back. Ears, muzzle and membranes brown, well pigmented,
in general appearance looks not as dark than in previous species.

This species is most similar in appearance to P. paterculus and P. abramus,
differing in minor dental characteristics and distinctly shorter penis; precise
identification of individual females, without reference to capture locality, is
virtually impossible.

For decades P. abramus was treated as a subspecies of P. javanicus (e.g.
Koopman, 1994). However the two forms have different penial and bacular
morphology and they are distinct genetically (Francis et al., 2010). Both spe-
cies are reported to be sympatric in at least two Vietnamese localities: Vu
Quang and Cat Ba Island (Kuznetsov et al., 2001; Vu Ding Thong, Furey,
2008). Moreover, there are two distinct genetic lineages (mtDNA) of P. ja-
vanicus in Indochina and thus there is possibility
for presence of cryptic species in the complex.

DISTRIBUTION AND COLLECTING SITES. See Map 60.
Widely distributed through the Indomalayan region
from eastern Afghanistan and Pakistan to south-
ern Tibet, Indochina, Malacca peninsula, Andaman,
Nicobar, Sunda and Philippine Islands and Sulawesi
(Corbet, Hill, 1992). Was reported in Vietnam from Bac
Kan, Phu Tho, Son La, Ninh Binh, Thanh Hoa, Nghe
An, Quang Tri and Thua Thien—Hue provinces (Dang
Huy Huynh et al., 1994; Dang Ngoc Can et al., 2008;
some of northern records could be assigned to P. abra-
mus); Cu Lao Cham Island in Quang Nam province
(Kuznetsov, 2000), from Nam Cat Tien National Park
(Hayes, in: Pham Nhat et al., 2001) and from Cat Ba
Island (Vu Dinh Thong, Furey, 2008). We found this
species in Vu Quang Nature Reserve (Kuznetsov et al.,
2001), in Yok Don (Dak Lak province) and in Ho Chi  map 60. Pipistrelius
Minh City, where this species is very abundant. Jjavanicus.
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COMMENTS ON NATURAL HISTORY. This is an aerial insectivore with fast ma-
neuverable flight typical of the genus. In Ho Chi Minh City this bat was quite
common, observed foraging in open and moderately cluttered areas ca. 6—15 m
above the ground or water. Colonies of several tens of individuals were found
in crevices in buildings. In Vu Quang it was found in primary and second-
ary forest formations (up to 700 m); the typical observed foraging flight was
around the canopy of trees or just above canopy level (Borissenko et al., 2001),
more rarely in open air, once caught at subcanopy level (in primary forest). Two
day roosts were found in hollow trees at heights of over 15 m. Echolocation
calls are steep then shallow FM from ca. 70 to 45 kHz, with maximum energy
around 50-55 kHz.

Pipistrellus abramus Temminck, 1840

CoMMON NAMES. Doi mudi Nhat Ban; Japanese pipistrelle; BocTounsrii He-
TONBIPB.

MATERIAL STUDIED. A total of fifty six specimens from T.P. Hanoi (most of
them collected by G.V. Kuznetsov, skulls not extracted) and Ha Tinh province.

IpENTIFICATION. A small vespertilionid bat (weight ca. 3.8—5.8 g, forearm ca.
29-33 mm, CCL ca. 10.9-11.1 mm; Bates, Harrison, 1997; App. 11, Table 7),
greatly similar in appearance to P. javanicus. Upper canine usually bicuspid.
Small upper premolar intruded from the toothrow,
only its tip visible at lateral view. Anterior shelf of P*
cingulum less pronounced and virtually displaced to
the toothrow midline. Penis very long, ca. 10—12 mm
in length, longer than tibia. Pelage uniform light
brown of various shades, belly only slightly paler
than back; in general this bat appears paler, than the
remainder Vietnamese species of Pipistrellus. Ears,
muzzle and membranes brown, well pigmented.

This species differs from closely related P. pa-
terculus and P. javanicus only in some minor dental
characteristics (from the former—also in pelage col-
oration); precise identification of individual females,
without reference to capture locality, is virtually im-
possible.

DISTRIBUTION AND COLLECTING SITES. See Map
61. Distributed from the Russian Far East, Korea
Map 61. Pipistrellus and Japan to southern China and Vietnam (Corbet,
abramus. Hill, 1992; Tiunov, 1997). In Vietnam was reported
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from Son La and Bac Kan (“Bac Thai”’) provinces and from Hanoi city (Dang
Huy Huynh et al., 1994); from Cat Ba and Kaitien Islands (Kuznetsov, 2000;
Vu Ding Thong, Furey, 2008); from Cuc Phuong National Park, Ninh Binh
Province (Bates et al., 1997); from Thanh Hoa and Thua Thien-Hue prov-
inces (Dang Ngoc Can et al., 2008) and from Vu Quang, Ha Tinh Province
(Kuznetsov et al., 2001).

COMMENTS ON NATURAL HISTORY. This is one of the most abundant bat spe-
cies in Hanoi and, supposedly, also in other human settlements and heavily
disturbed areas of North Vietnam. Foraging behavior and echolocation calls
essentially similar to those of P javanicus. We observed these pipistrelles
in Hanoi for many time while they forage along the driveways nearby block
buildings or drinking from the swimming pool. Foraging nearby streetlamps
was also observed.

Pipistrellus tenuis (Temminck, 1840)

CoMMON NAMES. Doi mudi mét; Least pipistrelle; V3siutmblit HeTOMBIPS.

MateriaL STUDIED. Thirteen specimens from Quang Binh, Dak Lak, Binh
Phuoc provinces and T.P. Hanoi.

IDENTIFICATION. A very small vespertilionid bat (weight ca. 2.9-3.5 g, fore-
arm ca. 25-31 mm, CCL ca. 9.3-10.7 mm; Bates, Harrison, 1997; App. II,
Table 7). Tragus more or less even throughout, its apex broadly rounded. Upper
canine usually bicuspid. Small upper premolar intruded from the toothrow,
its tip visible at lateral view. P* lacking anterolabial projection and cingulum
shelf. Penis short, less than 8§ mm in length. Pelage relatively dark brown, belly
only slightly paler than back. Ears, muzzle and membranes dark brown, well
pigmented.

This species is most similar in appearance to P. javanicus and P. paterculus,
differing in size, minor dental characteristics and distinctly shorter penis.

Koopman (1994) accepted the deviation of this species to P. fenuis and P,
mimus Wroughton, 1899, and reported the latter species from Vietnam. This
point of view was accepted by Dang Huy Huynh et al. (1994). Here we as-
signed all Vietnamese records to P. fenuis, because of uncertain distinctive
characters of these species. Previously we wrote that, taking into account some
difference between Hanoi and Vu Quang individuals, once may suppose oc-
currence of both species in Vietnam (Borissenko, Kruskop, 2003). However
all the analyzed P. tenuis from different sited in Vietnam are genetically very
similar (orig.).

DISTRIBUTION AND COLLECTING SITES. See Map 62. This complex taxon is of-
ten divided into several distinct species (e.g., Flannery, 1995); therefore dis-
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tribution of P. tenuis s. str. is restricted to Indochina,
Malacca, Great and Lesser Sunda Islands, the
Philippines and Sulawesi. In Vietnam it was reported
from Son La, Vinh Phuc and Quang Tri provinces
(Dang Huy Huynh et al., 1994; as P. mimus), Ninh
Binh province (Bates et al., 1997), Ha Tinh province
(Kuznetsov et al., 2001), Lao Cai, Tuyen Quang, Bac
Kan, Yen Bai and Hai Phong Provinces (Dang Ngoc
Can et al., 2008). We found this bat also in Bu Gia
Map (Kruskop, 2010a), in Hanoi city, in Yok Don
National Park and in the vicinity of Dong Hoi.
COMMENTS ON NATURAL HISTORY. Probably char-
acteristic of agricultural and heavily disturbed land-
scape (including cities, e.g., Hanoi), where it may
prove to be abundant. Nearby Dong Hoi two males
were captured in coastal Casuarina plantations. The
only known specimen from Bu Gia Map was cap-

Map 62. Pipistrellus . .
tenuis. tured over the forest clearing were it could penetrate

from agricultural lands via the road. However in
Yok Don these bats were netted and observed in pristine dry dipterocarp for-
est. The flight pattern is similar to that of P. javanicus, but at lower altitudes.
Echolocation calls are steep to shallow FM, with maximum energy around
55-60 kHz, frequency range not determined.

Pipistrellus coromandra (Gray, 1838)

CoMMON NAMES. Doi mudi nau; Indian pipistrelle; iaaumiicKuii HETOMBIPS.

MATERIAL STUDIED. Forty four specimens from Khanh Hoa, Lam Dong, Lao
Cai and Dak Lak provinces.

IDENTIFICATION. A small vespertilionid bat (weight ca. 4.3-8.3 g, forearm
ca. 33-34.1 mm, CCL ca. 11.7-12.2 mm; App. II, Table 7). Tragus more or
less even throughout, its apex broadly rounded. Upper canine usually bicus-
pid. Small upper premolar intruded from the toothrow, its tip visible at lateral
view. P* with distinct anterolabial projection but lacking antero-labial cingu-
lum shelf. Penis short, less than 8 mm in length. Pelage dark brown, belly
only slightly paler than back. Ears, muzzle and membranes dark brown, well
pigmented.

Essentially similar to P. tenuis, differing in size and minor dental charac-
ters. Though the border between latter species and P. coromandra is not abso-
lutely clear, the two species are well divided by mtDNA sequences.
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DISTRIBUTION AND COLLECTING SITES. See Map 63.
Widely distributed on Indian subcontinent, from
Afghanistan to Sri Lanka, also in Tibet, Thailand,
Vietnam and Hainan I. (Koopman, 1994; Bates,
Harrison, 1997). Corbet and Hill (1992) did not re-
port this species to Indochina, allocating form, de-
scribed from Tonkin (P. ¢. tramatus Thomas, 1928),
to P. tenuis. Nevertheless, this species was reported
from Lao Cai, Bac Kan, Thai Nguyen, Vinh Phuc,
Ha Noi, Nghe An, Quang Tri, Thua Thien-Hue, Da
Nang, Quang Nam, Khanh Hoa, Dak Lak, Lam Dong
and Dong Nai provinces (Dang Huy Huynh et al.,
1994; Dang Ngoc Can et al., 2008). Known from
Nam Cat Tien National Park (Hayes, in: Pham Nhat
et al., 2001). We found this bat on Hon Ba mountain,
on Da Lat plateau and on Chu Yang Sin (Khanh Hoa,
Lam Dong and Dak Lak provinces), where it seems

. Map 63. Pipistrellus
to be very abundant; and on Hoang Lien Son moun-  coromandra.

tain range (Kruskop, Shchinov, 2010).

COMMENTS ON NATURAL HISTORY. Hitherto found in primary and second-
ary forest formations at high altitudes (up to 2000 m). In Hoang Lien Son
adult males were recorded in disturbed mountainous forest at ca. 1900-2000

m a.s.l., while females and immatures were common in highly disturbed and
agricultural landscapes at ca. 1300 m a.s.l. The flight pattern is typical of pip-
istrelles, fast and maneuverable. On Da Lat Plateau foraging was observed at
ca. 8—12 above land or water surface. The echolocation signal is high-intensity
FM with maximum energy around 40—42 kHz.

Genus Glischropus Dobson, 1875

GENERAL CHARACTERISTICS. Small pipistrelle-like vespertilionid bats with
pads on thumbs and hind feet.

Diacnosis. Skull on Fig. 62. Dental formula: I/, C'/, P/, M?/, x2 = 34. Small
upper premolar displaced medially from toothrow, but not reduced. Outer up-
per incisor not reduced, slightly smaller than inner one, situated directly later-
ally from the latter (Fig. 28e), therefore all four incisors form almost straight
transverse row. Upper canine with small secondary internal cusp on cingulum.
Lower molars of nyctalodont type, with talonid and trigonid almost equal in
size. Braincase not flattened. Thickened pads present on the base of thumbs and
on the sole of hind foot (however, distinctly less developed than in Eudiscopus).
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DistriBUTION. Distributed from Vietnam, Thailand and Myanmar to Sunda
Islands, the Philippines and the Moluccas.

NATURAL HISTORY. Probably, affiliate to bamboo. Foraging habits seems to
be similar to that of Pipistrellus.

TaxoNoMICAL REMARKS. Three species are currently recognized, one of
them occurs in Vietnam (Csorba, 2011).

Glischropus bucephalus Csorba, 2011

CoMMON NAMES. Doi mudi ngén 16n; Thick-thumbed pipistrelle;
TosicTonanelii HETOBIPG.

MaterIAL STUDIED. Thirty three specimens from Lam Dong and Binh Phuoc
provinces.

IpENTIFICATION. A small Pipistrellus-like bat (weight ca. 4-5 g, forearm ca.
33-36 mm, CCL ca. 11.7-12.2 mm; App. II, Table 7) with moderately-sized
pads on thumbs. Lobe on the calcar is well-developed. Ear and tragus are as
in Pipistrellus. Pelage is light-brown above and yellowish-brown below. Ear
tip and membranes dark gray; ear base, tragus, muzzle and thumb pads not
especially pigmented, pinkish.

Differs from similar-sized pipistrelles by thumb pads, position of outer up-
per incisor, and the presence of a secondary internal cusp on upper canine.
From other bats with thumb pads it could be distinguished by longer forearm
(except Eudiscopus), absence of pads on feet and less flattened skull.

This bat was for long time known as G. tylopus (Corbet, Hill, 1992;
Simmons, 2005; Francis, 2008). However recent studies have shown that ani-
mals living north from the Isthmus of Kra should be treated s a separate species
(Csorba, 2011).

DISTRIBUTION AND COLLECTING SITES. See Map 58. Inhabited Thailand,
Myanmar, Cambodia and Southern Vietnam (Corbet, Hill, 1992; Csorba,
2011). In Vietnam was found by us in Cat Loc and Loc Bao (Lam Dong prov-
ince) and Bu Gia Map (Binh Phuoc province), also reported for Vinh Cuu
(Dong Nai province; Nguyen Trong Son et al., 2009).

COMMENTS ON NATURAL HISTORY. This species shows certain affiliation with
bamboo areas. The flight pattern and echolocation signals of G. tylopus resem-
ble those of pipistrelles. In Cat Loc foraging bats were observed at dusk and be-
fore dawn above plantations of cashew nut and in agricultural landscape — par-
ticularly over rice fields, commonly hunting together with Tylonycteris sp. In
Bu Gia Map these bats represent the most numerous species in the vicinity
of bamboo growths, at ca. 500-530 m a.s.l. They were captured mainly over
road but also over the bed of forest stream. In Loc Bao these bats were not
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numerous but quite common on the cuttings and clearings in disturbed primary
evergreen forest. Lactating females were reported in the second half of April.

Genus Nyctalus Bowdich, 1825

GENERAL CHARACTERISTICS. Medium-sized to large vespertilionid bats with
robust dentition and characteristic narrowed and pointed wing tips.

Diacnosis. Dental formula: 1%/, C'/, P/, M*/, x2 = 34. Upper small premo-
lar always intruded from toothrow, reduced and usually obscured by canine
cingulum in lateral view. Outer upper incisor with small supplementary cusps,
subequal to inner incisor in crown area and about '/, of it in height. Inner upper
incisor unicuspid. Upper canine without supplementary cusps. Molars unre-
duced. Lower molars of nyctalodont type; in M, and M, talonid exceeds trigo-
nid in size, in M, they are subequal. Skull with prominent basisphenoid pits,
weak sagittal crest and well-developed lambdoid and occipital crests. Anterior
palatal emargination wide and relatively deep. Ear wide and thickened, with
short tragus, distinctly widened at distal half. Wing characteristically narrow
and pointed, with shortened fifth metacarpal and elongated third metacarpal,
which is equal to forearm in length.

DistriBuTion. Widely distributed through Palaearctic region, including Japan
and the Azores (Corbet, 1978), sporadically in Himalayas, southern China,
Thailand and Vietnam (Corbet, Hill, 1992; Smith, Xie, 2008; Francis, 2008).

NaturaL HISTORY. High altitude fast flying aerial insectivores, usually con-
fined to forest formations.

TaxonomicAL REMARKS. This genus, unambiguously recognized by all au-
thors since at least Miller (1907), is among of the most taxonomically stable
ones within Vespertilioninae. Some authors also include the “stenopterus”
species group (Miller, 1907; Ellerman, Morrison-Scott, 1966; Koopman,
1994), otherwise placed in Pipistrellus (Hill, Harrison, 1987; Volleth, 1989).
According to genetic data, Nyctalus s. str. is also closely related to Pipistrellus
(e.g. Roehrs et al, 2010). As accepted here, five to eight species are recognized,
combined into three species groups (Pavlinov et al., 1995); one species prob-
ably lives in Vietnam.

Nyctalus cf. noctula (Schreber, 1774)

CoMMON NAMES. Doi ngon ngén; Noctule; Peikas BeuepHHuIIa.

MATERIAL STUDIED. Many specimens of non-tropical races from Russia
and Central Asia, one adult female from Nepalese Himalayas; material from
Vietnam was not available, hence the given description is based on the speci-
mens from China.
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IpENTIFICATION. Medium-size to large vespertilionid bat (weight ca. 23 g.,
forearm ca. 49-50.5 mm, CCL ca. 14.8—18.3 mm; after Allen, 1938). Fur
uniform brown, without light reddish tinge. Calcar lobe well developed, with
transverse septum. Ear sub-triangular, with broadly rounded angles. Skull with
massive rostrum and sagittal crest, not projected beyond the occiput. Small up-
per premolar always present, highly reduced, entirely intruded from toothrow.

Amongst Vietnamese bats, N. noctula is most similar externally to
Scotophilus kuhlii, from which it is easily distinguished by tragus, wide and
broadly rounded on top, presence of upper small premolar and second up-
per incisor, well developed calcar lobe, and shape of occipital region of skull.
From similar-sized Eptesicus serotinus and Hesperoptenus tickelli the noctule
could be distinguished by smooth fur and narrowed and pointed wing, and also
by coloration and cranial (particularly, dental) features.

This species complex very probably includes more than one species; at least
Japanese N. furvus and Chinese N. plancei are often treated as separate species
(Simmons, 2005). Since we have examined no specimens from Indochina, we
can not convincingly affirm Indochinese population to exact form. Until the
examination of the original material we suggest to cite Vietnamese noctule as
N. cf. noctula.

DISTRIBUTION AND COLLECTING SITES. Nyctalus noctula species complex is
distributed through temperate and semiarid zone of Palaearctic and north of
Indo-Malayan region (Corbet, 1978; Corbet, Hill, 1992; Francis, 2008). N.
plancei is treated to be endemic of eastern and southern China (Smith, Xie,
2008) but, probably, exist in north of Indochina. In Vietnam this species pos-
sibly inhabit middle elevations close to Chinese and Lao borders (Corbet, Hill,
1992). No exact localities were cited by Dang Ngoc Can et al. (2008).

COMMENTS ON NATURAL HISTORY. No data available for Vietnam. Extralimitally
to South-East Asia this is a well-studied species; high-altitude and high-speed
aerial insectivore, with a wide spectrum of consumed prey items. Tree-dweller,
making its nursing and mating colonies in old hollow trees (see e.g., Gromov
et al., 1963; Kruskop, 1999; also many special publications).

Genus Hypsugo Kolenati, 1856

GENERAL CHARACTERISTICS. Small pipistrelle or serotine—like vespertilionid
bats with myotodont lower molars.

Diacnosis. Skull on Fig. 63. Dental formula: I*/, C'/, P/, M*/, x2 = 32-34.
Small upper premolar always intruded from toothrow and variably reduced, from
relatively large to absent (in some individuals it may be absent in one side of jaw).
Outer upper incisor not greatly reduced, only slightly smaller than inner one, may
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possess minute supplementary cusps. Inner upper incisor more or less bicuspid.
Upper canine usually without supplementary cusps (except of “joffrei” species
group). Lower molars of myotodont-type, talonid exceeds trigonid in size. Ear
shape as in Pipistrellus, tragus usually slightly curved forward. Calcar with weak
and narrow keel. Baculum not very long, with wide and parallel-sided body,
slightly or strongly bifurcated at base with thick basal projections and variably
widened (sometimes bulbous) at tip (Hill, Harrison, 1987; Volleth, 1989; Fig.
25m); in H. joffrei bacular morphology different than in other species (Fig. 25p).

DisTriBUTION. Southern Palaearctic, most of Africa and Indomalayan region
south to Lesser Sunda Islands.

NaTURAL HISTORY. Fast and maneuverable aerial foragers, essentially simi-
lar to pipistrelles or even small noctules in foraging and roosting habits.

TAXONOMICAL REMARKS. Species from this taxonomically complex genus
have been variously referred to Eptesicus (e.g., Ognev, 1928) and more recently
to Pipistrellus (Hill, Harrison, 1987; Corbet, Hill, 1992; Koopman, 1994);
however, they possess distinctive peculiarities differentiating them from both
of the above genera (Heller, Volleth, 1984; Volleth, Heller, 1994; Horacek,
Hanak, 1985-86). According to molecular genetic data they are obviously
distant from the Pipistrellina brunch (Hoofer, Van den Busche, 2003; Roehrs
et al., 2010). The “joffrei” species group definitely differs from all other
Hypsugo and probably should be allocated to distinct genus. As accepted here,
Hypsugo includes ca. 15 species, divided into several species groups. At least
four species occur in Vietnam.

Key to the species of Vietnamese Hypsugo

External characters

1 Forearm less then 38 mm. Fifth metacarpal equal or slightly smaller in

length than fourth and third.............ccoecieieiiiiiei s 2
— Forearm 38 mm or more. Fifth metacarpal distinctly shorter than fourth and
ERITA oo H. cf. joffrei (p. 218)

2 Dorsal pelage essentially black, tipped with golden-brown. Ears lacking
any cartilaginous ridges on posterior edge, sometimes with pale margins ..
................................................................................... H. pulveratus (p. 216)

— Pelage paler, not tipped with golden or buff-brown. Ears with cartilaginous
ridges on posterior edge, though sometimes poorly seen; never have pale
TIMATEIIIS -ttt ettt ettt ettt et ettt e e beee e s bt e st e bt et e es et e eneenbeeneesaeentenaean 3
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3 Pelage grayish-brown, wing membranes and ears relatively pale ...............
.............................................................................. H. sp. [H. cf. lophurus] !

— Pelage deed chestnut-brown, wing membranes and ears dark-colored .......
.................................................................................... H. cadornae (p. 217)

Cranial characters

1 Upper canine with more or less straight posterior edge. Inner upper incisor
about 3/2 of outer ONe N CrOWN AI€A......c..eveuvereieiereieiieiieieeeeerenie e 2

— Upper canine with more or less distinct additional cusp on posterior edge.
Inner upper incisor no less then twice exceed outer one in crown area.......
..................................................................................... H. cf. joffrei (p. 218)

2 Anterior upper premolar similar in crown area to corresponding outer inci-
sor; it is displaced inward the tooth row, but usually seen in lateral view ...
.................................................................................... H. cadornae (p. 217)

— Anterior upper premolar no more than 1/2 of outer incisor in crown area,
usually entirely covered in lateral view behind the canine base ................ 3

3 Upper skull profile slightly but visibly concaved. Nasal opening expand-
ing backward to the level of midline of upper canine root.......................
.............................................................................. H. pulveratus (p. 216)

— Upper skull profile straight. Nasal opening expanding backward over the
level of canine root, almost to the anterior edge of anterorbital foramina...

.............................................................................. H. sp. [H. cf. lophurus]"!

Hypsugo pulveratus (Peters, 1871)

ComMoON NAMES. Doi mudi Trung Quéc; Chinese pipistrelle; Kuraiickuii ko-
YKaHOBUIHBIN HETOTIBIPH.

MATERIAL STUDIED. One adult female from Quang Binh province.
IpENTIFICATION. A small vespertilionid bat (weight ca. 7.5 g, forearm ca.
34-36 mm, CCL ca. 12.6—13 mm; Bates, Harrison, 1997) of pipistrelle-like
appearance, but with reduced calcar lobe. Ears rather narrowed, with very thin
whitish margins, somewhat resembling those of Arielulus spp., but far less
pronounced. Tragus ca. '/, of ear pinna in height. Small upper premolar not
reduced, however, intruded, tightly compressed between canine and P*, invis-

" — See comments under H. pulveratus.
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ible at lateral view. Canine unicuspid. Pelage uni-
form dark grayish black, somewhat paler and more
grayish ventrally. Hairs on back slightly tipped with
golden brown.

Could be confused with similar-sized Pipistrellus
species, differing in poorly developed calcar lobe and
myotodont lower molars. From H. cadornae it differs
in overall larger size, ear and tragus shape, larger P2.

There is another species of Hypsugo known from
Vietnam, generally similar to H. pulveratus. It dif-
fers in duller, grayish, coloration, more straight upper
skull profile and deeper nasal opening of the skull.
This bat is currently known by few specimens from
Dong Nai province and, though distinct from other
Vietnamese Hypsugo, is still unnamed. It has some
common traits with extralimital H. kitcheneri and
H. lophurus however we were unable to make direct
comparison. Map 64. Hypsugo

cadornae — black dots;

DISTRIBUTION AND COLLECTING SITES. See Map 64. 4. pulveratus — black
Sporadically in southern and south-eastern China,  squares.

Thailand and Vietnam (Corbet, Hill, 1992; Bates et

al., 1997). In Vietnam reported from Ba Be National Park, Bac Kan prov-
ince, Cuc Phuong, Ninh Binh province (Bates et al., 1997); Phong Nha—Ke
Bang National Park, Quang Binh province (Kruskop, 2000b); Pu Mat, Nghe
An province and Bach Ma, Thua Thuen-Hue province (Dang Ngoc Can et al.,
2008).

COMMENTS ON NATURAL HISTORY. Specimens in Cuc Phuong were netted in
the cave entrance (Bates et al., 1997), indicating the preferable type of day
roosts. Specimen in Ke Bang was netted over the small river; some bats, ten-
tatively assign to the same species were observed hunting over the valley, ca.
10-12 m above the ground. In both cases animals were found in relatively
disturbed environment.

Hypsugo cadornae Thomas, 1916

CoMMON NAMES. Doi mudi Cadéna; Cadorna’s pipistrelle; FOxnoasuarckuit
KO)KaHOBHU/IHBII HETOIIBIPb.

MAaTERIAL STUDIED. Five specimens from Lao Cai, Dong Nai and Tuyen
Quang Provinces (ZMMU, ROM collections); one specimen from Laos
(GMNH); the given description is also based on Bates et al. (1997).
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IDENTIFICATION. A very small vespertilionid (forearm ca. 32.6-36.5 mm;
CCL ca. 12.6-12.8 mm, following Bates, Harrison, 1997; App. II, Table 7),
of pipistrelle-like appearance, but with reduced calcar lobe. Ears broad with
rounded tips. Tragus in height is slightly less than '/, of very broad ear pinna
and noticeably bent forward. Dorsal pelage chestnut brown, somewhat darker
at roots, ventral side somewhat paler.

In external appearance this species closely resembles small pipistrelles,
differing in poorly developed calcar lobe and myotodont lower molars. From
H. pulveratus it differs in smaller size, ear and tragus shape, proportionally
smaller P%.

DISTRIBUTION AND COLLECTING SITES. See Map 64. Sporadically in north-
east India (west Bengal), northern Myanmar, Thailand, Laos and Vietnam
(Robinson, Smith, 1997; Bates et al., 1997, 2000; Francis, 2008). In Vietnam
it was reported from Cuc Phuong, Ninh Binh province, and Na Hang, Tuyen
Quang province (Bates et al., 1997). We found this bat in Nam Cat Tien (Dong
Nai province; Kruskop, 2011b) and on Hoang Lien Son (Lao Cai province;
Kruskop, Shchinov, 2010).

COMMENTS ON NATURAL HISTORY. Very few data are available for Vietnam.
The specimen in Cuc Phuong was captured in disturbed environment, near
the national park headquarters (Bates et al., 1997). In Lao Cai Province adult
female was netted over a small stream in moderately disturbed montane forest,
at the elevation of about 1950 meters a.s.l. In Nam Cat Tien one specimen was
captured nearby the small water source on the edge of primary and secondary
growth. In north-east Thailand remains of one specimen were found inside a
cave (Robinson, Smith, 1997).

Hypsugo cf. joffrei (Thomas, 1915)

ComMoN NaMEs. Doi mudi mién dién; Joffrei’s pipistrelle; Herombips
Koddpe.

MATERIAL STUDIED. Four adult specimens from vicinity of Sapa (Lao Cai
Province); the given description also follows Hill (1966).

IDENTIFICATION. A small vespertilionid bat (weight ca. 12 g.; forearm ca.
35.7-39 mm; CCL ca. 14.0-14.3 mm; App. II, Table 7), externally some-
what resembling very small noctule. Muzzle is wide, blunt and massive. Ears
broad and rounded, with short and broad tragi. Dorsal pelage moderately long,
very thick, velvety, dark chestnut brown; ventral side is paler. Naked parts
are brown, somewhat paler than dorsal fur. Wings are narrow and pointed,
with third metacarpal distinctly longer than fifth. Skull wide and robust, with
distinct supraorbital projections. Upper canine large, with secondary cusp on
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posterior blade. Upper small premolar present though minute and displaced
from the toothrow.

In general appearance this species looks similar to Hesperoptenus blan-
fordi and extralimital Philetor brachypterus, distinguishing from the former by
larger size and presence of upper small premolar and from the latter by myot-
odont lower molars. From Pipistrellus ceylonicus (the only “true” pipistrelle of
comparable size in Vietnamese fauna) it differs by definitely more robust skull,
shape of canines and type of lower molars; from other Hypsugo species—by
robust skull and narrow wing. Shape of baculum in this bat is very specific and
differs from all other known Vietnamese vespertilionines.

DISTRIBUTION AND COLLECTING SITES. This bat is currently known from type
locality in Myanmar (Burma) (Hill, 1966; Francis, 2008); and from Hoang
Lien Son mountains in Northern Vietnam (Kruskop, Shchinov, 2010).

COMMENTS ON NATURAL HISTORY. Probably confined to forested biotopes
at elevations over 1300 m a.s.l.. In Hoang Lien males were captured over a
stream in humid primary forest at ca. 1900 m a.s.l., and single female was
netted over a small river surrounded by mainly agricultural landscapes and
secondary growth. According to visual observations this bat is typical aerial
hawker with powerful high speed flight (Kruskop, Shchinov, 2010).

Genus Tylonycteris Peters, 1872

GENERAL CHARACTERISTICS. Very small vespertilionid bats with thumb and
feet pads and characteristically flattened skull.

Diacnosis. Skull on Fig. 64. Dental formula: I*/, C'/, P'/, M/ %2 = 32.
Outer upper incisor (I?) with minute supplementary cusps on cingulum, ca.
twice smaller than inner incisor (I') in height and crown area. I' with small
supplementary cusp. Upper canine with supplementary cusp on posterior
blade. Lower molars of myotodont type; in M, and M, talonid slightly exceeds
trigonid. Skull with greatly flattened braincase, which height ca. twice less
than mastoid width. Supraorbital tubercles prominent. Ear with short, but not
widened tragus. Bases of thumbs and soles of hind feet with fleshy pads.

DistriBuTioN. Widely distributed throughout the Indomalayan Region from
India to southern China, Philippine and Sunda Islands and Sulawesi.

NaturaL HISTORY. Low to middle altitude aerial insectivores, with strong
confinement to bamboo formations (Medway, 1971), exhibiting moderately
maneuverable flight.

TaxoNoMICAL REMARKS. Tvlonycteris is readily distinguishable from small
Pipistrellus and Glischropus by the presence of well-developed rounded disk-
like pads on soles and at bases of thumbs, short tragus and noticeably flattened
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head, poor development of the lobe on the calcar. Most likely to be confused
with Hesperoptenus blanfordi, however, differing in the position of upper inci-
sors, uneven pelage coloration, presence of pads on feet. Though this genus is
very distinct in morphology from all other Vespertilionines, it supposed to be
closely related to Hypsugo due to genetic data (Hoofer, Van den Busche, 2003;
Roehrs et al., 2010).

Tylonycteris pachypus (Temminck, 1840)

CommoN NaMES. Doi chan dém thit; Lesser flat-headed bat, Club-footed bat;
IIJIOCKOTOJIOBBIN KOYKaHOK.

MaTeRIAL STUDIED. Nineteen specimens from Lam Dong, Dong Nai Binh
Phuoc and Dak Lak provinces and from the T.P. Hanoi.

IDENTIFICATION. A very small bat (weight ca. 2.5-4.6 g, forearm ca. 25.4—
27.4 mm, CCL ca. 10.4-10.8 mm; App. II, Table 7), of characteristic general
appearance. Thumbs and feet with very well developed flattened disk-like
pads. Pelage coloration golden or yellowish-brown on the head and underparts,
dark grayish-brown on back. Ear short, with short and blunt rounded tragus.
Membranes, tips of ears and muzzle well-pigmented, dark-brown.

Essentially similar to 7. robustula, differing in the presence of yellow-
ish or golden-brown pelage colors, shorter nasal emargination of skull and
smaller, more slender skull.

DISTRIBUTION AND COLLECTING SITES. See Map 65.
Distribution nearly coinciding with that of genus.
Isolated locality is known in southwestern India; dis-
tributed from northeastern India to southern China,
in Indochina, Malacca, Andaman, Great Sunda
and Philippine Islands (Corbet, Hill, 1992; Bates,
Harrison, 1997). In Vietnam it has been found spo-
radically throughout the country. Reported by Dang
Huy Huynh et al. (1994) from Lai Chau, Lao Cai and
Kon Tum provinces. Later was captured in Pu Mat,
Nghe An province (Hayes, Howard, 1998), Cat Tien
NP, Dong Nai province (Hayes in Pham Nhat et al.,
2001) and Cat Loc, Lam Dong province (Borissenko,
Kruskop, 2003; Polet, Ling, 2004). Dang Ngoc Can
et al. (2008) also reported this bat from Tuyen Quang,
Son La, Phu Tho, Ninh Binh, Quang Thi, Thua Thien-
Hue and Binh Dinh provinces. More recently we found

Map 65. Tylonycteris : . ok . ) !
pachypus. this bat in Hanoi city, in Bu Gia Map (Binh Phuoc
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province), in Loc Bao (Lam Dong province) and on Ch Yang Sin mountains.
Apparently it should be expected to be common in areas with suitable habitats.

COMMENTS ON NATURAL HISTORY. Within Cat Loc and Bu Gia Map this was
one of the most numerous and abundant bat species, apparently connected with
bamboo thickets on hill slopes and with agricultural landscapes of valleys.
Foraging bats were observed at dusk and before dawn in very large numbers,
often occupying much of the air space, filling it more or less evenly, often
together with other less numerous bat species, within the altitude range of ca.
10 to over 50 meters from the ground. Sometimes they formed rather dense ag-
gregations. 7. pachypus emit characteristic rather powerful tonal echolocation
calls with maximal energy around 60 kHz. Pregnant females were observed in
late April —early May; one from Cat Tien contained two embryos.

Tylonycteris robustula Thomas, 1915

ComMmoN NAMES. Dot 16 but; Greater flat-headed bat; Koconamnbiii koskaHOK.

MATERIAL sTUDIED. Eight specimens from Binh Phuoc and Dong Nai prov-
inces; the diagnosis below also follows Bates and Harrison (1997).

IDENTIFICATION. A very small bat (weight ca. 2.5-4.6 g, forearm ca. 26—
28 mm, CCL ca. 11.1-12.8 mm; App. II, Table 7), in external appearance
essentially similar to 7. pachypus. Adhesive disc-shaped pad on the base of
thumb seems to be better developed. Coloration is
mid-brown, without any yellowish color on neck and
throat.

The main differences from 7. pachypus are in
pelage coloration and deeper nasal emargination of
skull; skull is larger and more massive.

DISTRIBUTION AND COLLECTING SITES. See Map
66. From easternmost India to Vietnam, peninsular
Thailand, Sunda, Philippine Islands, Sulawesi and
Timor. In Vietnam it is reported from Quang Tri
province (Dang Huy Huynh et al., 1994) and Pu Mat,
Nghe An province (Hayes in Pham Nhat et al., 2001).
Dang Ngoc Can et al. (2008) also report this bat from
Tuyen Quang, Bac Kan, Phu Tho, Ninh Binh, Thua
Thien-Hue, Quang Nam and Kon Tum provinces.
We found this species in Bu Gia Map (Binh Phuoc;
Kruskop, 2010a) and in Nam Cat Tien, Dong Nai; in
the same province it was also reported for Vinh Cuu

Map 66. Tylonycteris
by Son et al. (2009). robustula.
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COMMENTS ON NATURAL HISTORY. Habits, supposedly, are essentially similar
to those of 7. pachypus (Medway, 1972; Bates, Harrison, 1997). However ob-
servations in Bu Gia Map shown that this species, commonly foraging as aerial
hawker, may take food also from the ground. Two females captured in Bu Gia
Map in late April were pregnant; one of them occasionally killed contained
two large embryos.

Genus Eptesicus Rafinesque, 1820

GENERAL CHARACTERISTICS. Small to large vespertilionid bat of typical ap-
pearance, with entirely absent upper small premolars.

Diagnosis. Dental formula: 1?7/, C'/, P'/, M/, x2 = 32. Upper small pre-
molar absent. Outer upper incisor variably reduced, unicuspid, distinctly
smaller than inner one. Inner incisor unicuspid. Posterior upper molar some-
times reduced. Lower molars of myotodont type, in M, and M, talonid and
trigonid almost equal in size. Upper canine without supplementary cusps.
Anterior palatal emargination small, projected backward to the level of ca-
nine mid-line. Skull with widened rostrum. In some species supraoccipital
region distinctly projecting backward. Tragi relatively broad, parallel-sided
and blunt on top. Calcar with weak and narrow keel. Baculum characteristi-
cally simple, small and short, widened and notched at base (Hill, Harrison,
1987; Volleth, 1989)

DistriBuTioN. Widely distributed in Holarctic, reaching the Polar Circle,
Central and most of South America, sub-Saharan Africa and northern parts of
Indomalayan region.

NATURAL HISTORY. Maneuverable aerial foragers, usually feeding on fly-
ing insects; some species possess abilities for ground or foliage gleaning.
Predominantly cave dwellers.

TaxonomicaL REMARKS. This genus includes ca. 30 species, divided into
two or three subgenera (Hill, Harrison, 1987; Pavlinov et al., 1995; Hoofer,
Van den Busche, 2003; but see Artyushin et al, 2009). Despite the Eptesicus
forming rather well bordered group, its interrelations with some other taxa still
uncertain; some of them were formerly included in this genus under various
ranks, namely Arielulus (Heller, Volleth, 1984) and Neoromicia (McBee et al.,
1987). According to molecular genetic data, Epfesicus belongs to the same
lineage as Nycticeius and Scotomanes (Roehrs et al., 2010) and therefore to
Nycticeiini being the largest genus within this tribe.

One species is documented from Vietnam; however there is still possibil-
ity for finding of some additional species in future since there are at least two



Family Vespertilionidae 223

additional species known from South-East Asia, namely E. pachyotis and E.
dimissus (Francis, 2008).

Eptesicus cf. serotinus Schreber, 1774

ComMON NAMES. Dot nau; Serotine; ITo3aamii xoxaH.

MATERIAL STUDIED. One adult female from Phu Tho province (collection of
HNHM); also thirty two individuals from Taiwan, South Korea and China (in
collections of ROM, HNHM, ZMMU and NIBR).

IDENTIFICATION. A large vespertilionid bat (forearm in East Asian specimens
ca. 48.2-55.8 mm; CCL ca. 18.4-20.6 mm; Vietnamese individual is the larg-
est of measured). The ears are short, subtriangular in shape, with a moderate
bluntly pointed tragus. Lobe on the calcar usually poorly developed. Pelage is
dark brown above (almost black in the only examined Vietnamese specimen),
paler and more grayish below. Hairs on the back with glossy tips. The mem-
branes, ears and muzzle are dark, well-pigmented.

Externally similar to /a, E. serotinus is distinctly smaller. From Scotophilus
and Scotomanes it differs in the number of upper incisors; from the latter
also in pelage coloration pattern. Another South Asian species of the genus
Eptesicus, E. pachyotis (Dobson, 1871), hitherto known from north-east India,
Myanmar and Thailand (Corbet, Hill, 1992; Francis,
2008), differs from E. serotinus by distinctly smaller
size (forearm less than 40 mm; Lekagul, McNeeley,
1977).

There are preliminary evidences that serotines
from East Asia belong to special genetic lineage,
distinct from west Palaearctic E. serotinus s. str.
(Artyushin et al., 2011); senior name for this lin-
eage should be andersoni Dobson, 1871. Vietnamese
specimen can be tentatively allocated to that taxon
just on the geographical grounds. However, specific
status of E. andersoni still awaits confirmation. Thus
in this book we retain the name serotinus for the
Vietnamese bats.

DISTRIBUTION AND COLLECTING SITES. See Map 67.
E serotinus s. lato is widely distributed across the
Palaearctic (Corbet, 1978). Eastern form (“anderso-

. . ; . Map 67. Eptesicus cf.
ni”’) inhabits C., E. and N.-E. China, Taiwan, Korea,  serotinus — black dot;
N.-E. India, Myanmar, Thailand and Laos (Corbet, Hesperoptenus blanfordi

. . . — black ; H. tikkeli
Hill, 1992; Bates, Harrison, 1997; Francis, 2008; _0;;’” :gj:rr:; el
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Smith, Xie, 2008). Francis (2008) includes about half of North Vietnam to the
species distribution. However, actually there is still only one known record
from Phu Tho province (Dang Ngoc Can et al., 2008; G. Csorba, pers. comm.).

COMMENTS ON NATURAL HISTORY. Aerial hawker with maneuverable power-
ful flight, nonetheless capable to take insects from ground or tree brunch-
es. Seems to be very adaptive for different landscapes and environments.
Echolocation signal lowed FM at 15—-65 kHz with maximum energy at about
30 kHz. No data available for Vietnam but apparently similar to that from
other territories.

Genus Ia Thomas, 1902

GENERAL CHARACTERISTICS. Very large serotine-like bats.

Diacnosis. Dental formula: 1%/, C'/, P2/, M?/, x2 = 34. Upper small premolar
minute, entirely intruded from the toothrow; canine and posterior premolar in
close contact. Outer upper incisor minute, unicuspid, not exceeds in height
cingulum of inner incisor. Inner incisor unicuspid. Lower molars of myotodont
type, in M, and M, talonid exceed trigonid in size. Upper canine without sup-
plementary cusps. Anterior palatal emargination small, not projected backward
beyond the posterior border of canine. Skull with widened rostrum. Sagittal
crest well developed, somewhat more prominent in anterior half. Calcar with
weak and narrow keel.

DistriBuTioN. From Nepal to south-east China and Vietnam.

TAXONOMICAL REMARKS. One species is currently recognized. The genus and
its taxonomic status were reviewed by G. Topal (1970). According to genetic
data, it is supposed to be related with Eptesicus and Scotomanes (Hoofer, Van
den Busche, 2003; Roehrs et al., 2010).

Ia io Thomas, 1902

Common NaMEs. Doi i6; Great evening bat; bonbiuioit koxxaH, bapxarHsiit
KOXKaH.

MATERIAL STUDIED. No collection material from Vietnam was examined;
four individuals from China (SDM collection).

IDENTIFICATION. A very large vespertilionid bat (weight ca. 50—63 g.; fore-
arm ca. 70-77.5 mm; CCL ca. 25.2-26.2 mm, following Bates, Harrison,
1997), externally somewhat resembling Eptesicus. The ears are short, subtri-
angular in shape, with a moderate bluntly pointed tragus. Lobe on the calcar
poorly developed. Pelage is gray-brown above and below, hairs on the back
with slightly glossy tips. The membranes, ears and muzzle are dark and well-
pigmented (the interfemoral membrane is paler below).
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DISTRIBUTION AND COLLECTING SITES. See Map 68.
Sporadically in Nepal (Csorba, 1996), Assam, south-
ern China, Thailand, Laos and Vietnam (Corbet,
Hill, 1992). In North Vietnam reported from Son
La, Tuyen Quang, Bac Kan, Lang Son, Phu Tho and
Ninh Binh provinces (Topal, 1970; Dang Huy Huynh
etal., 1994; Dang Ngoc Can et al., 2008). Also found
in Phong Nha—Ke Bang National Park (Timmins et
al., 1999; Kruskop, 2000b; Hendrichsen et al., 2001).

COMMENTS ON NATURAL HISTORY. Slow flying me-
dium to high-altitude aerial insectivore with charac-
teristic heavy flight. Roosting is conferred to caves,
where 1. io forms small colonies of several individu-
als (Topal, 1970; Csorba et al., 1998). Following
Topal (1970) this bat occurs at altitudes from 400 to
1700 m a.s.l., though in Phong Nha—Ke Bang bats
wee recorded at ca. 200 m a.s.l. (Hendrichsen et al.,  Map 68. 1a jo.

2001). Echolocations calls shallow FM, at 44—-16

kHz, with maximum energy at ca. 24—30 kHz, sometimes audible to the unaid-
ed ear (Thabah et al., 2007). Diet in China consists mainly of insects (predomi-
nantly Coleoptera, followed up by Lepidoptera and Diptera), but in March and
November also contains considerable number of small birds (ibid.).

Genus Arielulus Hill, Harrison, 1987

GENERAL CHARACTERISTICS. Small to medium-sized vespertilionid bats, simi-
lar to Eptesicus and Hypsugo, with very distinctive coloration.

Diacnosis. Dental formula: I/, C'/ P/, M?/, x2 = 32-34. P? intruded from
toothrow, variably reduced, or absent. Upper outer incisor small, ca. twice
exceeds cingulum of inner incisor in height. Upper canine without supple-
mentary cusps. Posterior upper molar not reduced. Lower molars are of myot-
odont-type, in M, and M, talonid exceed trigonid in size. Skull with broad and
massive rostrum. Sagittal crest not very prominent, but supra-orbital crests are
well-developed, continuous out of skull profile into supra-orbital projections.
Wing relatively narrow and pointed, with long distal phalanx on third digit.
Coloration of dorsal pelage very distinctive, dark with bright (orange to cop-
per) hair tips. Baculum small, ventrally concave, with short body and wide,
deeply notched base (Hill, Harrison, 1987).

DistriBuTiON. From central Nepal to southern China, Indochina and
Malacca; also on Java and Borneo.
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NaturaL HisTorRy. Not well known. Fast-flying high to medium-altitude
aerial insectivores, confined to primary and secondary forest formations.

TAXONOMICAL REMARKS. Arielulus circumdatus and allies for long time were
treated as a species group of Pipistrellus (Ellerman, Morrison-Scott, 1966).
Heller and Volleth (1984) allocate them to the genus Eptesicus, on the ground
of karyology and bacular morphology. Taxon Arielulus was described by Hill
and Harrison (1987) as subgenus of Pipistrellus. Later, on the basis of unique
combination of craniodental, external and karyological features it was raised to
the generic rank (Csorba et al., 1998; Csorba, Lee, 1999). In the latter work the
genus Thainycteris, recently described from Thailand (Kock, Storch, 1996) was
recognized a junior synonym of Arielulus; but see commnets under Thainycteris.

Arielulus circumdatus (Temminck, 1840)

CoMMON NAMES. Doi mudi den; Black gilded serotine; BpoH30BBIi KOKaHOK.

MarterIAL STUDIED. Eleven specimens from Lam Dong, Khanh Hoa and
Quang Nam provinces (ZMMU and ROM collections).

IDENTIFICATION. A medium-size vespertilionid bat (weight ca. 811 g,
forearm ca. 39.4—43.5 mm, CCL ca. 14.8-15.2 mm; App. II, Table 7) with
distinct coloration pattern. In general appearance somewhat resembling se-
rotines, but with more broad and short muzzle and
very distinct pelage. Ear moderate in size, rounded
on top, with prominent whitish margin. Tragus in
shape looks like that of Hypsugo, less than half of
ear length, blunt or bluntly pointed on tip, slight-
ly convex posteriorly and concave anteriorly. Fur
moderate in length and very dense, dark-brown or
black, conspicuously tipped with orange or light
golden on back and dirty-white on belly. Small up-
per premolar varies in size, but always displaced
inward the toothrow, occasionally absent or present
only in one side.

This species could be easily distinguished from
all other Vietnamese bats by the unique combination
of cranial characters and characteristic color pattern.
From generally similar Hypsugo pulveratus it dif-
fers by more prominent orange tips on dorsal pelage,
Map 69. Thainycteris whitish ear margins and larger size, from Thainycteris
aureocolfaris = black dots; o6 o laris —by smaller size, dorsal coloration and

Arielulus circumdatus — . ; ) ]
black squares. lacking of yellowish “collar”. Available specimens
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from Vietnam differ from Nepalese in somewhat smaller external size and less
red tinge in pelage coloration.

DISTRIBUTION AND COLLECTING SITES. See Map 69. Sporadically through
Indo-Malayan region, from central Nepal to Sumatra (Bates, Harrison, 1997;
Csorba et al., 1998; Csorba, Lee, 1999; Bates et al., 2000; Hendrichsen et al.,
2001). In Vietnam A. circumdatus was found by us in Vu Quang (Kuznetsov et
al., 2001; first published record), on Da Lat plateau (Abramov et al., 2009) and
on Hon Ba mountain (Borissenko et al., 2006).

COMMENTS ON NATURAL HISTORY. In Vu Quang it was observed in primary
Fokienia forest (1300 m a.s.l.) flying at canopy or subcanopy level above the
stream, in relatively uncluttered space. On Da Lat plateau these bats were re-
corded in primary mixed (broad-leafed and coniferous) forest at ca. 1400—
1700 m a.s.l. Animals were usually observed soon after sunset, foraging along
the forest edges or over clearings and corn fields at about 5-20 m above the
ground. Flight is fast and moderately maneuverable. Echolocation signal is
lowed FM with maximum energy at ca. 30 kHz. Day roosts were not found but
most probably situate somewhere in primary forest. Feaces contain fragments
of thick chitin, sometimes —of bright green color, demonstrating presence of
middle-size Anomala beetles in the Arielulus diet (Borissenko et al., 2006;
Abramov et al., 2009).

Genus Thainycteris Kock, Storch, 1996

GENERAL CHARACTERISTICS. Medium-sized vespertilionid bats, similar to
Eptesicus and Arielulus, with very distinctive coloration.

Diacnosis. Skull on Fig. 65. Dental formula: I/, C'/, P/, M/, x2 =
32-34. Small upper premolar usually absent or tiny and completely unseen
in lateral view. Inner upper incisor large, about half of corresponding canine
in height, virtually unicuspide; outer upper incisor tiny, scarcely exceeds cin-
gulum of inner incisor in height, partly hidden in gum. Upper canine without
supplementary cusps. Posterior upper molar not reduced. Lower molars are
of myotodont-type. Skull with very broad and massive rostrum. Supra-orbital
crests well-developed, continuous out of skull profile into large supra-orbital
projections. Coloration of dorsal pelage very distinctive, almost black with
bright silver and golden hair tips. Fur on throat and sides of neck forms yel-
lowish collar, contrasting to other dark coloration. Baculum small, triangular
in shape, with elongated main shaft, ventrally concave, without basal notch
(Eger, Theberge, 1999).

DistriBUTION. Restricted to mountainous areas of Thailand, Cambodia and
Vietnam; probably also Taiwan.
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NATURAL HISTORY. Poorly known. Fast-flying high to medium-altitude aerial
insectivores, confined to primary and secondary forest formations.

TAXONOMICAL REMARKS. Thainycteris was described from Thailand as a new
genus and species (Kock, Storch, 1996). Soon after that it was synonymized
with Arielulus on the basis of generally similar craniodental features (Csorba,
Lee, 1999). However, provisional molecular data demonstrate that Arielulus
s. str. and Thainycteris could be genetically distant (Francis et al., 2010), thus
until further studies we prefer to treat Thainycteris as a separate genus. It is
regarded as monotypic, but Arielulus torquatus from Taiwan (Csorba, Lee,
1999) seems to be more similar with this genus rather than to Arielulus s. str.

Thainycteris aureocollaris Kock, Storch, 1996

CoMMON NAMES. Doi mudi ¢b vang; Collared serotine; OMIe{HUKOBBIN KOKaH.

MATERIAL STUDIED. Two specimens Ha Tinh and Lao Cai provinces.

Diagnosis. Relatively large bat (weight ca. 13—-15.5 g, forearm ca. 47—
52 mm, CCL ca. 16.8 mm; App. II, Table 7), serotine-like in general appear-
ance. Pelage relatively long, almost black, conspicuously tipped on back with
mix of silver and pale-gold guard hairs. Throat, chin and sides of neck —with
pale yellowish “collar”, contrasting with dark underparts. Skull with very
prominent supra-orbital crests, continuous on large angular supra-orbital pro-
jections. Upper skull profile is almost straight. Deep medial depression situ-
ated between these crests, in the part of their bifurcation. Upper small premolar
absent or very tiny, in some individuals present only on one side. Dentition in
general robust and massive.

In pelage coloration among Vietnamese bats Thainycteris to some extant
resembles only Arielulus circumdatus which is much smaller. In skull shape
it differs from Eptesicus species by smaller outer upper incisor and from
Scotomanes ornatus—by presence of outer upper incisor; from both by pro-
nounced medial rostral depression and supra-orbital projections.

DISTRIBUTION AND COLLECTING SITES. See Map 69. Indo-Chinese species, found
in Thailand, Cambodia and Vietnam (Kock, Storch, 1996; Eger, Theberge, 1999).
In Vietnam it was found in Na Hang (Tuyen Quang province), Vu Quang (Ha
Tinh province), Bach Ma (Thua Thien-Hue province), Tam Dao (Vinh Phuoc
province) and Hoang Lien (Lao Cai province) (Eger, Theberge, 1999; Kuznetsov
et al., 2001; Dang Ngoc Can et al., 2008; Kruskop, Shchinov, 2010).

COMMENTS ON NATURAL HISTORY. Probably confined to primary or moder-
ately disturbed forest habitats in mountain areas (Eger, Theberge, 1999); all
Vietnamese specimens (males) captured over streams. Supposedly a fast-flying
aerial insectivore (Borissenko et al., 2001). Roosting habits unknown.
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Genus Hesperoptenus Peters, 1868

GENERAL CHARACTERISTICS. Small to large serotine-like vespertilionid bats
with characteristic position of upper incisors.

Diacnosis. Skull on Fig. 66. Dental formula: I/, C'/, P!/, M?/,x2 = 32.
Upper small premolar absent. Outer upper incisor greatly reduced, equal in
height to cingulum of inner incisor, and situated almost directly behind it (Fig.
28g). Inner upper incisor large, unicuspid. Upper canine without supplemen-
tary cusps. Anterior and middle lower molars are of myotodont type; with tal-
onids exceed trigonids in size. Rostrum short, robust and widened. Ears with
short tragi, distinctly widened in distal half (Fig. 24e). Calcar lobe variably
developed. Baculum similar to that of Eptesicus, but with distinctly narrowed
and elongated body (Hill, Harrison, 1987).

DistriBuTION. Distributed through the Indomalayan region, from western
India and Sri Lanka to Indochina, Malacca, Borneo and Sulawesi.

NaturaL HiSTORY. Poorly known; supposedly medium-speed aerial insec-
tivores.

TaxoNoMICAL REMARKS. Five species are currently recognized, divided into
two subgenera. Two species of subgenus Milithronycteris occur in Vietnam.

Hesperoptenus tickelli (Blyth, 1851)

CommoN NAMES. Doi rang cua to; Tickell’s bat; Koxxan Tukerns.

MaTeRIAL STUDIED. Three specimens from Dak Lak province; also one spec-
imen from India.

DiagNosis. A medium to large-sized vespertilionid bat (weight ca. 16-20 g,
forearm ca. 50—61 mm, CCL ca. 17.2-19.6; App. II, Table 7), most similar in
external appearance to Eptesicus and Scotophilus. No pads on thumbs or feet;
calcar with poorly developed lobe. Ears short, subtriangular in shape, with a
bluntly pointed tragus. Pelage grayish-yellow to bright golden brown, ventral
surface paler and more grayish. Membranes dark-gray, limbs pale, uropata-
gium light reddish-brown.

From similar-sized Eptesicus and Nyctalus it differs in the pattern of wing
and uropatagium coloration and position of incisors, from Scotomanes and
Scotophilus —by pelage coloration and the presence of second upper incisor.

DISTRIBUTION AND COLLECTING SITES. See Map 67. Indian species of middle
elevations. Sri Lanka and Andaman islands, Indian peninsula to Myanmar,
Thailand and Cambodia (Corbet, Hill, 1992; Francis, 2008). In Vietnam was
reported from Kon Cha Rang, Gia Lai province (Hendrichsen et al., 2001). We
found this bat in Yok Don (Dak Lak province).
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COMMENTS ON NATURAL HISTORY. Aerial insectivore roosting in tree canopy
(Bates, Harrison, 1997) or, probably, in hollow trees (Francis, 2008). Forages
presumably over canopies. In Yok Don two individuals were netted near the
artificial pool in the patch of Lagerstroemia forest.

Hesperoptenus blanfordi (Dobson, 1877)

ComMoN NAMES. Doi rang cua nhd; Blanford’s bat; Koxan brandopaa.

MateriaL sTUDIED. Eleven specimens from Dong Nai and Ba Ria—Vung
Tau provinces and from Phu Quoc Island.

IDENTIFICATION. A very small bat (weight ca. 5.9-6.7 g, forearm ca. 25-28 mm,
CCL ca. 11.8 mm; App. II, Table 7), in general appearance similar to Tylonycteris.
Thumbs with well developed pads, but no pads on feet. Pelage mid-brown with pale
tinges to dark-brown above, paler on underparts. Fur looks very smooth, with silk
shine. Forearm looks proportionally short in respect to body size. Ear short, with
short and blunt tragus. Membranes, ears and muzzle well-pigmented, grayish-brown.

This bat could be distinguished from small Pipistrellus by the position of
incisors, short tragus and presence of thumb pads; from Tylonycteris — by inci-
sors position, poor development of feet pads, and by well developed calcar
lobe with transverse septum.

DISTRIBUTION AND COLLECTING SITES. See Map 67. Southern Burma and
Thailand, whole Malacca peninsula, also on northern Borneo (Corbet, Hill,
1992). In Indochina was first found in Cambodia by V. Matveev (Matveev,
2005; voucher specimens revised). In Vietnam it is known from the former
Ma Da forestry, Dong Nai Province (Borissenko, Kruskop, 2003), Phu Quoc
Island (Abramov et al., 2007), Nam Cat Tien and Bing Chau (Dong Nai and Ba
Ria—Vung Tau provinces, original data).

COMMENTS ON NATURAL HISTORY. Specimen in Ma Da was captured in a
heavily disturbed agricultural landscape, over a shore of Ma Da river. In Cat
Tien bats were observed over the abandoned quarry and over the grassland.
The flight is fast and maneuverable, ca. 7-15 m above the ground, usually in
open places. Roosting habits unknown, the presence of thumb pads and pelage
structure suggests adaptations towards clinging to smooth surfaces. Pregnant
female was recorded in Cat Tien in the end of April.

Genus Scotomanes Dobson, 1875
GENERAL CHARACTERISTICS. Large vespertilionid bat with characteristic col-
oration pattern.
Diacnosis. Skull on Fig. 67. Dental formula: I'/, C'/ P!/, M*/, x2 = 30. First
and second upper molars with unreduced mesostyles (central outer cusps),
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posterior molar reduced. Anterior and middle lower molars of myotodont-type,
with talonid larger than trigonid. Anterior palatal emargination small, not pro-
jected backward beyond the level of canines. Skull with widened rostrum and
pronounced sagittal crest, projecting backward beyond the occiput. In external
appearance similar to serotines, but with characteristic bright reddish pelage
coloration with conspicuous white spots.

DistriBUTION. From Nepalese Himalayas to southern China and Central
Vietnam.

NATURAL HISTORY. Maneuverable aerial foragers, probably tree-dwellers.

TaxoNoMIcAL REMARKS. Usually only one species (with two or three subspe-
cies) is recognized; S. emarginatus (Dobson, 1871) is often treated as an extra
species (Shina, Chakraborty, 1971), however the rank of this form, known only
from holotype, still uncertain.

Formerly this genus was treated to be closely related with other vesper-
tilionines with single pair of upper incisors (in particular with Scotophilus;
Koopman, 1994; Simmons, 2005). According to genetic data, this genus is
closely related to /a and Eptesicus (Roehrs et al., 2010).

Scotomanes ornatus (Blyth, 1851)

ComMON NAMES. Doi dém hoa; Harlequin bat; TaxoHOC-apieKuH, ykpa-
HIEHHBIN TIIAJKOHOC.

MATERIAL STUDIED. Twelve specimens from Ha Tinh, Quang Binh, Tuyen
Quang, Ha Noi and Lam Dong provinces (ZMMU and ROM); also one speci-
men from Nepal was examined.

DiagNosis. A large vespertilionid bat (weight ca. 23-39 g; forearm 50—
64 mm; CCL ca. 19.4-19.9 mm; ; App. II, Table 7), in general appearance
similar to serotine. Muzzle broad and almost naked, brown. Ears moderate and
also brown; tragi similar to that of serotines, but concave anteriorly and convex
posteriorly. Fur dense and somewhat tousled, dorsally rufous-brown to orange
with remarkable white spots; ventral part is parti-colored brown and white,
with pale “collar”. Wing membranes dark-brown, contrasting with orange or
incarnate radius and metacarpals.

Scotomanes differ from similar-sized Scotophilus heathii by characteris-
tic coloration pattern, broader wings, and small palatal emargination; from
Eptesicus serotinus and Hesperoptenus tickelli—by presence of only one pair
of upper incisors.

DISTRIBUTION AND COLLECTING SITES. See Map 70. Himalayan species of
middle altitudes, distributed from Central Nepal (Csorba et al., 1998) to
South China and Vietnam (Francis, 2008). In Vietnam it was found in middle
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elevations in Lao Cai (Hoang Lien), Tuyen Quang
(Na Hang), Bac Kan (Ba Be), Lang Son (Huu Lien),
Vinh Phuc (Tam Dao), Ninh Binh (Cuc Phuong),
Gia Lai (Kon Ha Nung, Kon Ha Rang), Thua Thien-
Hue (Bach Ma), Ha Tinh (Vu Quang), Quang Binh
(Phong Nha—Ke Bang), Binh Ding and Lam Dong
(Bi Doup) provinces (Dang Huy Huynh et al.,
1994; Hendrichsen et al., 2001; Kuznetsov et al.,
2001;Kruskop, 2000b; Dang Ngoc Can et al., 2008;
Abramov et al., 2009).

COMMENTS ON NATURAL HISTORY. Tree-dweller,
reported to be found roosting on tree branches and
banana leafs (Allen, 1938; Lekagul, McNeely, 1977).
The typical flight pattern is slow heavy flight in open
areas or near trees or rocky walls, usually not low-
er than 10 m above the ground. The species seems
very abundant at certain localities (e.g., Vu Quang,

Map 70. Scotomanes . ;
ornatus. Da Lat plateau) at least in areas with secondary

growth. Echolocation calls are very high intensity
steep to shallow FM from ca. 80 to 25 kHz with maximum energy around 30
kHz. Feacal pellets contain fragments of thick chitin, sometimes — of bright
green color, demonstrating presence of middle-size Anomala beetles in the
Scotomanes diet (Abramov et al., 2009).

Genus Scotophilus Leach, 1821

GENERAL CHARACTERISTICS. Large vespertilionid bats, externally similar to
Eptesicus and Nyctalus, with characteristic dentition.

Diacnosis. Skull on Fig. 68. Dental formula: 1'/, C'/, P!/, M/ %2 = 30.
Anterior and middle upper molars and with greatly reduced mesostyle and thus
distorted W-shaped pattern of ectoloph. Anterior and middle lower molars are
of myotodont type, with trigonids equal or exceed talonids in size; in posterior
lower molar talonid almost reduced. M?* greatly reduced. Skull massive with
somewhat shortened rostrum and broad palatal emargination, which expands
backward to the level of upper premolars. Sagittal crest projected backward
beyond the occiput. Tragi narrowed near the tip and more or less curved for-
ward (Fig. 24f). Wings with narrowed and pointed tips, third and fourth meta-
carpals elongated, equal or even exceed forearm in length.

DistriBuTioN. Widely distributed from Africa throughout the Indomalayan
Region, most common in Indochina.
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NaturaL HisToRY. High altitude aerial foragers inhabiting mostly secondary
and disturbed habitats (including large cities).

TaxonoMmicAL REMARKS. Twelve to fourteen species are currently recog-
nized (Robbins et al., 1985; Bates, Harrison, 1997; Simmons, 2005; Vallo et
al., 2011), two of which occur in Vietnam.

Scotophilus heathii Horsfield, 1831

CommoN NaMES. Doi nghé; Greater Asiatic yellow bat; bonboit 7oMOBEIi
ITIaJKOHOC.

MATERIAL sTUDIED. Nine specimens from Ha Noi, Dak Lak, Ba Ria—Vung
Tau and Soc Trang provinces (ZMMU and ROM).

IDENTIFICATION. A large vespertilionid bat (weight ca. 37-46 g; fore-
arm 54—69 mm; CCL ca. 20.7 mm; App. II, Table 7), externally similar to
Nyctalus, which it resembles by somewhat elongate body with relatively
small head, and by long pointed wings. Pelage relatively short and smooth,
slightly longer on nape and throat. Dorsal pelage buff brown, ventral —yel-
lowish buff. Wings uniform brown, unlike that of Scofomanes. Tragus
curved frontward, with narrow, occasionally pointed distal part.

This species differ from Scofomanes and Eptesicus by general body and
wing proportions, coloration and short smooth fur. From quite similar Nyctalus
it distinguished by lacking of calcar lobe, shape of
tragus (long and pointed), relatively short metacarpal
bones (third metacarpal always shorter than radius)
and by presence of only one pair of upper premolars.

DISTRIBUTION AND COLLECTING SITES. See Map 71.
Trans Indomalayan species, which probably concerned
with human buildings. Distributed from Afghanistan
and western India to South-East China and Indochina
(Corbet, Hill, 1992). In Vietnam it was reported from
Cao Bang, Thai Nguyen, Vinh Phuc, Ninh Binh,
Quang Tri, Thua Thien-Hue, Kon Tum, Gia Lai, Dak
Lak, Lam Dong and Khanh Hoa provinces, on Phu
Quoc Island and also in cities of Hanoi and Ho Chi
Minh (Dang Huy Huynh et al., 1994; Dang Ngoc Can
et al., 2008). We captured S. heathii in Ba Ria—Vung
Tau (Binh Chau) and Dak Lak (Yok Don) provinces
and also observed tentatively this species in Ke-Bang
(Kruskop, 2000b) and in Hanoi. Examined specimen  Map 71. Scotophilus
in ROM collection came from Soc Trang province. heathii.
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COMMENTS ON NATURAL HISTORY. This is a high to medium altitude fast flying
aerial hawker (insectivore) confined to various open and semi-open habitats
from forest edges to cultivated areas, settlements and large cities (including
Hanoi and Ho Chi Minh). Roosts are found in crevices of rocks and buildings,
trees and leaf stems in the crowns of coconut palms (Bates, Harrison, 1997).
Colonies vary in size from 1 to 50 individuals (ibid.) In flight they emit high
intensity FM echolocation signals with maximum energy around 30 kHz; au-
dible vocalizations are often heard. In flight this species could be distinguished
by characteristically narrow wings and large size.

Scotophilus kuhlii Leach, 1821

ComMoN NAMES. Doi nau; Lesser Asiatic yellow bat; A3uarckuii JOMOBBIi
IJIaJIKOHOC.

MaTerIAL STUDIED. Nine specimens from Lam Dong, Dong Nai and Ba
Ria—Vung Tau provinces and from T.P. Ho Chi Minh; eleven additional speci-
mens from Sumatra and the Philippine Islands were examined (in ZMMU col-
lection).

IpENTIFICATION. Medium-size vespertilionid bat (weight ca. 16-25 g; forearm
45-55 mm, CCL ca. 18.5 mm; App. II, Table 7). Similar to S. heathii in most
external and cranial characteristics but definitely smaller. Apart from size, differ
by buff-brown ventral pelage without yellowish tints.
From Nyctalus this species differs, like S. heathii, by
one pair of upper incisors, lacking the calcar lobe and
shape of ear and tragus.

DISTRIBUTION AND COLLECTING SITES. See Map 72.
Trans Indo-Malayan species, concerned with human
buildings. Distributed from Pakistan and western India
to South-East China, Indochina, Philippine and Sunda
islands (Corbet, Hill, 1992). In Vietnam it was found
in Tuyen Quang, Bac Kan, Land Son, Ha Tinh, Quang
Binh, Quang Tri, Quang Ngai, Thua Thien-Hue, Kon
Tum, Lam Dong and Kien Giang provinces and in T.P.
Hanoi and Ho Chi Ming, including Ca Mau (Dang
Huy Huynh et al., 1994; Dang Ngoc Can et al., 2008).
According to Corbet and Hill (1993), inhabiting all the
territory of Vietnam. We captured this species in Ho
Chi Minh City, in Nam Cat Tien (Dong Nai province)
and in Binh Chau (Ba Ria—Vung Tau province) and

Map 72. Scotophilus . . .
kuhlii. observed visually in Vu Quang, Ke Bang and Hanoi.
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COMMENTS ON NATURAL HISTORY. High altitude fast flying aerial insectivore
confined to various open and semi-open habitats. Quite common throughout
Vietnam, predominantly in disturbed and agricultural landscape. In Ho Chi
Minh City it uses crevices in buildings as daytime roosts, forming colonies
of several to hundreds of individuals. In flight they emit high intensity FM
echolocation signals; vocalizations often can be audible to the unaided ear. The
flight pattern is similar to that of S. heathii; however the latter is conspicuously
larger, especially noticeable by comparison.

FAmiLYy MINIOPTERIDAE DoBsoN, 1875

Common NaMES. Ho doi canh; Bent-winged bats; JIMHHOKPBLIOBBIE.

GENERAL CHARACTERISTICS. Small to medium-sized plain-nosed bats, related to
family Vespertilionidae, with characteristically elongated distal phalanx of the third
digit. Diagnosis and distribution are given in the description of the single genus.

TaxoNoMicAL REMARKS. Contains only one genus, Miniopterus. This group
was formerly treated as a subfamily of Vespertilionidae (Koopman, 1994);
however their higher status was supposed because of specific dental features
(Mein, Tupinier, 1977) and that was confirmed by recent genetic studies
(Miller-Butterworth et al., 2007; Lack et al., 2010).

Genus Miniopterus Bonaparte, 1837

GENERAL CHARACTERISTICS. Small to medium-sized bats with characteristi-
cally inflated braincase and elongated distal phalanx of the third digit. Contains
species very similar in external appearance, differing predominantly in size.

Diacnosis. Skull on Fig. 69. Dental formula:
I’/, C'/, P/, M?/,x2 = 36. Upper molars with dis-
tinctly enlarged hypocone basins (Fig. 37). Upper
small premolar not greatly reduced, but distinctly
smaller and more simple than posterior premolar.
Inner and outer upper incisors subequal in size.
Skull with relatively low rostrum and character-
istically inflated braincase (in general appearance
similar to the skull of Kerivoula). Ears small and
wide, with short parallel-sided and blunt tragi.
Terminal phalanx of third wing digit conspicuous-
ly elongated (ca. %/, of correspondent metacarpal),
when at resting posture folded ventrally beneath

Fig. 37. First left upper molar
. . . ‘ of Miniopterus; hb — hypo-
the wing (Fig. 38). Proximal part of interfemoral  cone basin.
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membrane covered dorsally with thick hairs
up to the end of the first or second tail verte-
bra and to the midst of femurs.

DistriBUTION.  Widely  distributed
throughout the Old World tropics southeast
to Australia and the New Hebrides.

NATURAL HISTORY. Specialized high al-
titude aerial insectivores with fast maneu-
verable flight. Highly gregarious, roosting
strongly confined to caves of artificial ana-
logs thereof.

TAXONOMICAL REMARKS. A small but very
complex genus, its species predominantly
distinguished by overall size. Recent stud-
Fig. 38. Folded left wing of Miniop- ies (Appleton et al., 2004; Tian et al.., 2004;
terus in ventral view. Juste et al., 2007) have revealed distinctly

higher taxonomic diversity within the genus
than it was thought previously. More then twenty species are currently recog-
nized, not divided neither into subgenera or even into species groups; status of
many forms needs revision. Three, probably, four species occur in Vietnam.

Identification keys to Vietnamese Miniopterus
1 Smaller: forearm less than 45 mm, CBL less than 13.4 mm, C-M3 less than

5.5 mm, M3-M3 less than 5,7 mm ...........ccoeveevrnnenn. M. pusillus (p. 238)
— Larger: forearm over 45 mm, CBL over 14,5 mm, C-M? over 5,8 mm, M3—
M3 OVEL 6,3 MM ..evviiiiiiiiiiiiie e e et e eearraeeeeeas 2
2 Smaller: forearm less than 50 mm, CBL less than 16 mm, C-M? less than
6.7 mm, M3-M3 less than 7.3 mm .........ccceeeurnnn.ne. M fuliginosus (p. 236)
— Larger: forearm over 47 mm, CBL over 15.7 mm, C-M? over 6.4 mm, M3—
M3 OVEr 7.4 MM .eeiiiiiiiieiieiee et M. magnater (p. 239)

Miniopterus fuliginosus (Hodgson, 1835)
CommoN NaMES. Doi canh dai; Eastern bent-winged bat; Boctounstit mmH-
HOKPBLIL.
MATERIAL STUDIED. Four specimens from Lao Cai province; also three spec-
imens from Nepalese Himalayas and one male from South Korea.

12 See comments under M. pusillus for its distinction from extralimital M. australis.
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IDENTIFICATION. A medium-sized bent-winged bat (weight ca. 11.1-17.5 g;
forearm ca. 45-59 mm; tibia ca. 16-22 mm; CBL ca. 14.6—-15.9 mm; C-M?
ca. 5.8-6.7 mm; M*-M? ca. 6.3-7.3 mm; App. I, Table 8), of typical appear-
ance. Pelage soft and thick, uniform dark grayish-brown to reddish-brown,
with darker roots. Tip of muzzle, ear tips and membranes are dark brown, ear
bases and almost naked cheeks poorly pigmented. Frontal part of skull less
abruptly elevated than in other Vietnamese species.

From other representatives of the genus this species differs in minor ex-
ternal and dental features, mainly by skull dimensions. Formerly this bat was
treated as a subspecies (or group of subspecies) within common bent-winged
bat, M. schreibersii (Koopman, 1994; Bates, Harrison, 1997; Borissenko,
Kruskop, 2003) which thus thought to be an Old World cosmopolitan species.
Recently paraphily of M. schreibersii s. lato was shown on molecular genetic
grounds (Appleton et al., 2004; Tian et al., 2004; Kruskop et al., 2007; Francis
et al., 2010) and M. fuliginosus was regarded to be a separate species, more
closely related to M. magnater and other S.-E. Asian Miniopterus than to M.
schreibersii (see also Kruskop et al., 2012).

DISTRIBUTION AND COLLECTING SITES. See Map 73. Asia from India to Japan,
Korea, Russian Far East, E. China, Vietnam and Thailand (Corbet, Hill, 1992;
Bates, Harrison, 1997; Francis, 2008). According to Corbet and Hill (1992),
its distribution area covers the almost whole terri-
tory of India and S.-E. Asia. Dang Huy Huynh et al.
(1994) reported it (as M. schreibersii) for Lao Cai,
Ha Giang, Ninh Binh and Lam Dong provinces.
According to Dang Ngoc Can et al. (2008) this spe-
cies also occurs Tuyen Quang, Bak Kan, Lang Son,
Son La, Phu Tho, Nghe An and Thua Thien-Hue
provinces. Miniopterus record from Cat Ba Island
(Vu Dinh Thong, Furey, 2008) most likely belongs to
this species (Vu Dinh Thong, 2008). There is possi-
bility that the southernmost record in Lam Dong was
based on misidentified M. magnater.

COMMENTS ON NATURAL HISTORY. Strong and fast
flyer foraging in the air at canopy level or above
trees. Colonies usually occur in caves and rock
caverns. Appears to favor hilly and forested areas
from ca. 600 to more than 2100 m a.s.l. (Bates,
Harrison, 1997). In Hoang Lien bats were netted

' ) Map 73. Miniopterus
and observed over the river in montane forest at ca.  fuliginosus.
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1900-2000 m (Kruskop, Schinov, 2010). Females captured in middle May
were pregnant.

Miniopterus pusillus Dobson, 1876

ComMoN NAMES. Doi canh dai nho; Nikobar bent-winged bat; Huko6apckuii
JUTMHHOKPBLIL.

MATERIAL STUDIED. Six specimens from Lam Dong and Dak Lak provinces.

IDENTIFICATION. A small bent-winged bat (weight ca. 7-8.8 g; forearm
ca. 39-45 mm; tibia ca. 16—18 mm; CBL ca. 12.7-13.4 mm; C-M3 ca. 5.0—
5.4 mm; M3-M3 ca. 5.4-5.7 mm; App. II, Table 8), in general appearance
similar to M. fuliginosus. Pelage uniform grayish-brown, with almost black
roots. Tip of muzzle, ear tips and membranes dark-brown; muzzle and ear
bases poorly pigmented.

From M. fuliginosus this species could be distinguished by overall smaller
size, several skull dimensions and slightly more haired interfemoral membrane.

A similar-sized species provisionally reported from Vietnam (Cuc Phuong;
Ninh Binh Province; Dang Ngoc Can et al., 2008; B. Hayes, pers. comm.) is
M. australis, which is distinguished by shorter tibia (ca. 11-13 mm) and also
by on the average larger skull size (CBL ca. 12.7-14.0 mm; C-M? ca. 4.7—
5.7 mm; M3-M3 ca. 5.1-6.0 mm [forearm ca. 34—
40 mm]), however, its previously known distribution
range (Philippines and the eastern Sunda Islands) in-
dicates the possibility for erroneous identification of
Vietnamese specimens.

DISTRIBUTION AND COLLECTING SITES. See Map 74.
Sporadically distributed from India, Nepal and south
China to Thailand and Vietnam, Nicobar, Great Sunda
and Togian Islands, Sulawesi, Timor, the Moluccas,
New Caledonia and Loyalty Islands (Corbet, Hill,
1992). In Vietnam it was found in Nam Cat Tien
National Park, Dong Nai province (Hayes, in Pham
Nhat et al., 2001) and in Cat Loc, Lam Dong prov-
ince (Borissenko, Kruskop, 2003). Dang Ngoc Can et
al. (2008) also reported this bat from Ninh Binh, Bin
Dinh and Gia Lai Provinces. Recently we found this
specie in Chu Yang Sin (Dak Lak province).

Map 74. Miniopterus COMMENTS ON NATURAL HISTORY. Not well known.
pusiltis ~ black dofs; In Cat Loc the colony this species (probably few

M. magnater — black R ’ !
squares. hundred individuals) was found in a mixed cave col-
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ony of bats (together with M. magnater and Hipposideros grandis). The bats
were perching on exposed parts of the walls and ceiling, together with another
species of bent-winged bat (M. magnater). In Chu Yang Sin single individual
was hand netted while foraging over the trail in mixed broad-leafed and pine
forest at ca. 700 m a.s.1.

Miniopterus magnater Sanborn, 1931

ComMoON NAMES. Doi canh dai 16n; Western bent-winged bat; Bompimoit
JUTHHHOKPBLIL.

MATERIAL STUDIED. Fourteen specimens from Lam Dong province.

IDENTIFICATION. A large to medium-sized bent-winged bat (weight ca. 11.9—
15.4 g; forearm ca. 47.5-52.5 mm; tibia ca. 21 mm; CBL ca. 15.7-17.3 mm;
C-M? ca. 6.4-7.3 mm; M3-M3 ca. 7.4-8.0 mm; App. I, Table 8). Pelage
thick and soft, brownish-gray, with blackish hair bases, almost unicolored on
the upper and under sides of body. Muzzle, ear tips and margins and tragi dark
grayish-brown, membranes almost black.

Amongst Vietnamese bats this species may be confused with M. fuligino-
sus, from which it differs mainly by some larger skull dimensions.

DISTRIBUTION AND COLLECTING SITES. See Map 74. Sporadically from northern
Myanmar and Hainan to Malacca, Great Sunda Islands, Timor, the Moluccas,
New Guinea and Bismarck Islands (Corbet, Hill, 1992). In Vietnam it was
found in Nam Cat Tien, Dong Nai province (Hayes, in Pham Nhat et al., 2001;
Polet, Ling, 2004), in Cat Loc and in Bi Doup—Nui Ba, Lam Dong province
(Borissenko, Kruskop, 2003; Abramov et al., 2010). It is also reported from
Quang Tri and Thua Thien-Hue provinces (Dang Ngoc Can et al., 2008).

COMMENTS ON NATURAL HISTORY. In Cat Loc representatives of this species
composed the bulk of the mixed cave colony (together with M. pusillus and
Hipposideros grandis), reaching the size of many hundreds and, possibly,
several thousand individuals. The bats were perching on exposed parts of
the walls and ceiling, together with another species of bent-winged bat (M.
pusillus). High concentration of animals in the cave resulted in high contami-
nation with ectoparasites (mainly Streblidae and Nycteribiidae), probably
common with the remainder species. No observations of foraging behavior
available for Vietnam. On Dalat Plateau remains of this bat were found on
the road; probably the animal was killed by vehicle while foraging over road
cover.
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FAMILY MOLOSSIDAE GERVAIS, 1856

CoMmMON NAMES. Ho doi tho dudi; Free-tailed bats; CBOOOZHOXBOCTEIE,
Bynbnorossie.

GENERAL CHARACTERISTICS. Medium to large-sized (forearm up to 85 mm)
specialized aerial foragers with pronounced adaptations towards fast non-ma-
neuverable flight.

Diacnosis. Ears usually fleshy and wide, conjoined by their anterior mar-
gins or by a wide or narrow skin fold, occasionally also connected to upper
surface of muzzle. Tragus and antitragus variably developed, commonly both
are present. Tragus in some species is hidden by the larger antitragus. Lips
commonly wide and fleshy, sometimes more or less plicate. Wing characteris-
tically long, pointed and narrowed in its distal half. Hind limb thick and fleshy,
with thick digits, possessing long seta-like hairs, highly expanded over the
end of claw. Tail also thick, projected halfway beyond the posterior margin of
interfemoral membrane. Skull with more or less massive rostrum and smooth
upper profile. Sagittal crest variable in size and proportions but in Indochinese
species usually not especially developed. Always one pair of sharply point-
ed upper incisors (relatively large and simple), but lower incisors vary from
one to three pairs occasionally between individuals of same species. In all
Indochinese species two upper and two lower premolars are present; small up-
per premolar not displaced from toothrow. Coronoid process of the lower jaw
weak, only slightly higher than the articulating process.

DistriBuTioN. Widely distributed throughout the Old World and New World
tropics, also on many islands of the Pacific and the Caribbean and in Australia,
penetrating into the subtropics and arid parts of temperate zones.

NATURAL HISTORY. Specialized high-altitude aerial foragers with character-
istically strong quasi-CF echolocation signals, sometimes audible to a human
ear. They may be found in various habitats, sporadically found in large num-
bers throughout Indochina. At rest they usually cling on to vertical surfaces,
often in open situations.

TAxoNOMICAL REMARKS. In the world fauna this family is represented by
14—15 genera and ca. 90 species, inhabiting tropics and subtropics of both
Old and New World and Australia. For Vietnam one species was confirmed,
however, at least two other species could be found in this country in future.
Tadarida of the “teniotis” species group inhabit all the southern China close to
the Vietnamese border (Corbet, Hill, 1992; Smith, Xie, 2008) and also known
from Laos (Francis, 2008). Probably any of those species also inhabits the
highlands of north Tonkin (Sokolov et al., 1986; Huynh et al., 1994; Kruskop,
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Shchinov, 2010). Wroughton’s free-tailed bat, Otomops wroughtoni, was re-
cently found in Cambodia (Walston, Bates, 2001).

Key to the species of Vietnamese Molossidae

External characters
1 Larger: forearm more than 55 MM .........cccooieieriiiiiniiieneeeceeeeee e 2
— Smaller: forearm not more than 51 mm .......... Chaerephon plicata (p. 242)

2 Anterior margins of ears connected by the skin fold only at base. Dorsal
pelage uniform dark, brown or gray. Forearm length commonly less than
03 TNIM et Tadarida insignis, T. latochei

— Anterior margins of ears connected on almost full their length to each other
and to upper surface of muzzle. Fur on shoulders and nape pale grayish-
white, contrasting to other dark dorsal pelage. Forearm usually more than
03 MMttt Otomops wroughtoni

Cranial characters

1 Each zygoma with big post-orbital lobe. Additional pair of basisphenoid
pits deep and very well-defined............cocooenenencnnenn. Otomops wroughtoni

— Zygomta straight in lateral profile, without post-orbital lobe. Basisphenoid
pits week and Shallow ...........coiiiiiiiiii e 2

2 Condylocanine length less than 18 mm; upper toothrow less than 7,5 mm.
Premaxillae not fused but almost in contact....Chaerephon plicata (p. 242)

— Condylocanine length more than 21 mm; upper toothrow more than 8§ mm.
Premaxillae (and thus upper incisors) divided by small but well prominent
palatal emargination ............ccccceeverveevenneennnns Tadarida insignis, T. latochei

Genus Chaerephon Dobson, 1874

GENERAL CHARACTERISTICS. Medium-sized to large bats with general appear-
ance typical to Molossidae.

Diacnosis. Skull on Fig. 70. Dental formula: 1'/, C'/, P*/, M*/_ %2 = 30.
Ears large, wide and fleshy, with their anterior borders connected with skin
fold. Tragus very small, commonly hidden by larger antitragus. Muzzle almost
naked, lips wide and fleshy, with distinct transverse folds. Wings long, nar-
row and pointed, with characteristic short fifth metacarpal. Hind foot fleshy,
with long seta like hairs on digits. Calcar almost reduced. Skull with short and
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massive rostrum. Sagittal crest week in its posterior part and more prominent
anteriorly. Small upper premolar almost in toothrow. One pair of upper incisors
and one or two pair of lower. No anterior palatal emargination. Basisphenoid
pits always present, but variably developed. Coronoid process is low, approxi-
mately at the level of lower canine and articulary process.

DistriBUTION. Widely distributed from sub-Saharan Africa through India,
Ceylon and Indochina to Fiji Islands and northern Australia.

NaturaL HisTory. Fast flying high to medium altitude aerial insectivores,
confined to open, disturbed habitat, including large cities. Colonies of many
thousands of individuals may be formed in buildings and caves.

TAXONOMICAL REMARKS. Previously included within the genus Zadarida.
Eighteen species are currently recognized (Simmons, 2005); however since
Charerephon is thought now to be paraphyletic (Lamb et al., 2011), number of
species could be greatly changed.

Chaerephon plicata (Buchanan, 1800)

ComMmON NAMES. Doi  tho duodi; Wrinkle-lipped free-tailed bat;
OxHOa3MaTCKMA CKIa19aToryo0.

MATERIAL STUDIED. One specimen, captured in the Gulf of Tonkin.

IpENTIFICATION. Medium-sized free-tailed bat (weight ca. 12.5-21 g, fore-
arm ca. 43—-50 mm, CCL ca. 17.5-17.9 mm), distinctly differ from all other
bats found for sure in Vietnam. Ears with their anterior borders connected with
skin fold. Tragus is very small, concealed entirely by the antitragus. Muzzle
almost naked. Pelage short, very dense and soft, somewhat velvet, dark brown
on upper side, slightly paler on ventral surface. Small upper premolar is in
toothrow, slightly compressed between canine and large premolar. Lower inci-
sors individually varies in number (one or two pairs).

Amongst Vietnamese bats this species to some extent similar to Taphozous
spp., but easily differ by longer wings, wide and fleshy ears and plicate upper
lips. From all other free-tailed bats, existed in the region, C. plicata distin-
guished by distinctly smaller size.

DISTRIBUTION AND COLLECTING SITES. Trans Indo-Malayan species, often cor-
respondent to cities and towns. Distributed from western India to southern
China, Vietnam, Philippines and Indonesia. In Vietnam it was found in Hanoi
City (Dang Huy Huynh et al., 1994) and in Bac Kan (Ba Be) and Phu Tho
(Xuan Son) provinces (Dang Ngoc Can et al., 2008), but very probably gas
much more extand distribution.

COMMENTS ON NATURAL HISTORY. No precise data available for Vietnam.
Extralimitally it is reported to forage at high altitudes and roost in buildings,
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eventually forming very large aggregations (Bates, Harrison, 1997;
V.A. Matveev, A.V. Borisenko, pers. comms.). The echolocation signal is quite
powerful with a shallow FM component around 30 kHz.
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APPENDIX 1

SKULLS OF SELECTED VIETNAMESE CHIROPTERA

[lateral (left) and ventral view]

Fig. 40. Skull of Cynopterus brachyotis ZMMU S-173453 (scale bar 5 mm).
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Fig. 43. Skull of Megaderma spasma ZMMU S-101654 (scale bar 5 mm).
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Fig. 46. Skull of Coelops frithii ZMMU S-164993 (scale bar 5 mm).
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Fig. 49. Skull of Taphozous melanopogon ZMMU S-172666 (scale bar 5 mm).
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Fig. 50. Skull of Kerivoula picta ZISP-859 (scale bar 5 mm).

Fig. 52. Skull of Phoniscus jagorii ZMMU S-189237 (scale bar 5 mm).
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Fig. 55. Skull of Harpiola isodon ZMMU S-180001 (scale bar 5 mm).
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Fig. 58. Skull of Myotis annamiticus ZMMU S-167135 (scale bar 5 mm).



Appendix: Skull figures 251

Fig. 61. Skull of Pipistrellus paterculus ROM MAM-107787 (scale bar 5 mm).
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Fig. 62. Skull of Glischropus bucephalus ZMMU S-172561 (scale bar 5 mm)

Fig. 64. Skull of Tylonycteris pachypus ZMMU S-172658 (scale bar 5 mm).
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Fig. 67. Skull of Scotomanes ornatus ZMMU S-182152 (scale bar 5 mm).
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Fig. 70. Skull of Chaerephon plicata ZMMU S-166121 (scale bar 5 mm).
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WEIGHT AND EXTERNAL MEASUREMENTS
OF SELECTED VIETNAMESE BATS

APPENDIX 11

Note: The original measurements provided below were taken post-mortem
or from live individuals. Therefore they may slightly exceed those which
may be retrieved from collection specimens. These measurements also may
not entirely correspond to those provided in the Identification sections of the
respective species accounts, which were compiled from both original (when
available) and literature data. Weights are given in grams; all measurements
are in millimeters.

Table 2. Weight and external measurements of selected Vietbamese

Pteropodidae.
- =] = < =]
S 5 2 = £ b E
‘5 o g 5 | bt g
= S = = Z
g )
=
= St
Cynopterus sphinx (females)
n 11 11 11 11 3 11
avg 50.10 70.13 100.6 15.35 13.13 21.81 0
std 5.71 2.13 5.70 2.05 2.58
min 39.5 66.4 85 13.03 11.9 18.1
max 57.2 73.2 106 19 14.2 27.88
Cynopterus sphinx (males)
n 27 26 26 27 7 27
avg 42.03 69.22 94.65 13.33 12.73 20.96 0
std 3.79 2.37 5.51 2.66 1.52 1.40
min 334 65.31 85 7 11 17.9
max 50 74.57 107 18 14.2 23.13
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Cynopterus brachyotis (females)
n 7 6 7 7 1 7
avg 31.24 63.37 84.36 13.21 13.70 16.70 0
std 6.96 2.57 5.45 3.65 431
min 21.5 58.9 75.5 8 7.1
max 44.6 66.7 93 18.5 19.5
Cynopterus brachyotis (males)
n 11 11 11 11 2 11
avg 32.42 63.75 85.36 13.45 11.50 17.91 0
std 2.37 2.50 5.03 3.00 0.95
min 26.5 60.6 76 7 11 16.6
max 355 67.9 95 17 12 19.2
Megaerops niphanae
n 18 18 18 15 15 18
avg 25.40 56.90 82.50 0.00 10.81 18.25 0
std 3.00 1.57 3.00 0.00 0.65 1.61
min 21.8 53.52 78 0 10 15.5
max 353 60.15 88 0 12 21
Eonycteris spelaea
n 5 5 5 5 5
avg 52.36 68.90 | 101.40 18.18 20.41 0
std 2.15 1.32 4.56 3.76 1.31
min 49.5 66.93 97 14.2 18.51
max 54.6 70.5 108 24 21.9
Macroglossus sobrinus
n 22 22 22 21 2 22
avg 23.49 47.82 78.73 1.04 10.25 17.01 0
std 2.13 0.95 3.71 1.91 1.18
min 18 45.7 74 0 10.2 133
max 27.7 49.2 86 7 10.3 18.7
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Table 3. Weight and external measurements of Vietbamese Megadermatidae.

.| 2
= = _ = «
:
Megaderma spasma (females)
N 7 7 7 6 6 7 5
Avg 17.54 52.51 70.00 0.00 13.53 36.09 20.60
Std 6.54 8.13 7.96 0.00 0.28 7.17 0.83
Min 7.7 34.6 53 0 13 20 19.9
Max 29.2 57.7 76 0 13.8 39.8 22
Megaderma spasma (males)
N 9 9 9 5 9 9 9
Avg 16.28 54.83 71.39 0 13.58 36.90 20.46
Std 0.84 1.43 2.57 0.64 1.62 1.18
Min 15.2 53.6 67 12.4 33.8 18.8
Max 18 58 74 14.5 389 22.3
Megaderma lyra
M 41.5 66.6 95 0 15.6 36.7 17.3
M 44.5 66.4 91 0 16.7 36.8 12.3
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Table 4. Weight and external measurements of selected Vietbamese
Hipposideridae.

g .
3 2 5 & = g £
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Aselliscus stoliczkanus

N 7 8 8 8 8 8 7
Avg 5.49 43.89 | 47.25 40.75 5.89 11.71 6.16
Std 0.32 0.91 1.39 2.25 0.43 0.69 1.02
Min 5 42.8 46 37 5.2 11.1 39
Max 5.9 45.6 49 43 6.6 13 6.9

Coelops frithii
M 3.5 39.21 37 0.0 14.83
M 6.6 41.6 48 0 6.9 13.1 8.4
Hipposideros alongensis

N 4 4 4 4 4 4 4
Avg 27.43 68.78 81.25 37.88 11.85 29.93 11.15
Std 0.94 1.81 2.06 3.33 0.19 0.41 0.85
Min 26.7 66.3 79 35 11.7 29.4 9.9
Max 28.8 70.6 83 42.5 12.1 30.3 11.8

Hipposideros armiger (females)

N 5 5 5 5 3 5 2
Avg 40.88 85.90 | 92.20 56.40 12.67 31.26 11.55
Std 5.09 2.71 1.64 2.51 1.01 1.04 1.06
Min 36 82.4 90 54 11.5 29.6 10.8
Max 48 89.2 94 60 13.3 323 12.3
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Hipposideros armiger (males)

N 9 11 11 11 2 11 9
Avg 44.96 89.75 93.59 56.98 14.60 32.80 12.66
Std 4.89 2.05 4.69 3.21 1.94 1.91
Min 37.2 86.7 87.5 51.5 13.7 29.8 9.4
Max 51.1 92.5 104 61 15.5 36.6 15

Hipposideros grandis (Viethamese mainland)

N 8 8 8 8 8 8 8
Avg 17.90 59.86 | 71.50 32.81 9.34 22.86 8.49
Std 3.14 1.63 2.00 3.29 0.24 0.99 0.84
Min 14.8 56.5 68 29 9 21.4 7.6
Max 22.6 61.4 75 38 9.7 24.5 9.7

Hipposideros cf. grandis (Con Dao islands)

N 15 15 15 15 15 15 15
Avg 13.94 55.75 64.27 28.47 7.79 21.23 6.56
Std 2.11 1.06 1.33 1.73 0.58 1.00 0.46
Min 11.1 53.8 62 25 7 19.8 5.6
Max 18.7 57.6 67 31 8.6 22.7 7.5

Hipposideros larvatus poutensis

N 3 3 3 3 3 3 3
Avg 13.33 53.17 | 64.33 35.83 8.17 22.87 9.23
Min 12 52.4 64 34 7.4 21.6 8.4
Max 14.2 53.9 65 38 9.6 24.6 9.8
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Hipposideros cineraceus
N 22 22 22 22 14 22 21
Avg 4.15 34.65 43.50 26.38 5.06 16.42 4.80
Std 0.45 0.72 1.65 1.76 0.37 0.88 0.54
Min 33 33.14 41 23 4.5 14.7 4
Max 4.9 36 46.6 31 5.7 18.4 5.9
Hipposideros diadema
M 49.5 83 101 51 14.4 30.7 11.6
M 43 83.6 91 53 14.1 28.9 10.7
Hipposideros galeritus
N 12 12 12 12 11 12 9
Avg 6.43 46.33 52.54 35.94 8.15 15.11 6.22
Std 0.33 0.90 1.27 9.49 8.94 1.44 0.94
Min 5.7 44.7 51 6.4 44 13.6 44
Max 6.9 47.4 55 41.5 35 17.8 7.4
Hipposideros pomona
N 16 16 16 16 8 16 16
Avg 6.33 40.97 48.13 32.35 6.06 23.10 6.99
Std 0.93 1.46 3.52 2.26 0.42 1.76 0.86
Min 5.1 38.1 42 27 5.5 19 54
Max 7.8 42.8 54 36 6.6 25.8 8.1
Hipposideros scutinares
N 10 10 10 10 10 10 10
Avg 40.26 78.95 89.85 54.65 17.49 31.53 12.64
Std 4.07 1.14 4.50 2.52 0.94 1.70 0.76
Min 31.9 76.8 84 51 16.2 28.5 11.4
Max 46.3 80.7 98 59 19.3 33.8 13.9
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Table 5. Weight and external measurements of selected Vietbamese
Rhinolophidae.
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Rhinolophus affinis (females)

N 27 35 35 35 19 35 16
Avg 13.11 50.88 60.53 | 26.59 | 1031 | 20.14 8.00
Std 2.45 1.64 3.33 2.01 0.55 2.70 1.40
Min 9.9 48.13 53 23 9.5 8.31 6.21
Max 20.1 54 69 32 11.3 23 11.9

Rhinolophus affinis (males)

N 30 32 32 32 21 32 16
Avg 13.50 50.84 62.61 | 2593 | 9.79 | 21.06 9.77
Std 1.82 2.07 3.56 1.86 0.89 1.95 1.86
Min 9.9 44.9 53 22 8.1 16.37 7.01
Max 16.9 54 67 30 11.2 24.1 12.7

Rhinolophus chaseni (Vietnamese mainland - females)

N 12 12 12 12 10 12 5
Avg 9.49 46.38 57.00 | 27.38 | 8.92 18.33 10.04
Std 0.74 1.39 1.54 1.88 0.67 5.53 1.11
Min 8.2 444 55 24.5 8.2 1 8.7
Max 10.8 49 60 32 10 21.4 11

Rhinolophus chaseni (Vietnamese mainland - males)

N 14 14 14 14 13 14 10
Avg 9.11 44.97 57.61 | 26.14 | 8.42 19.71 9.49
Std 0.59 1.19 1.64 2.10 0.81 1.02 0.87
Min 8 432 55 22.5 7.1 18 8.4
Max 10.3 47 60 29 10 21.1 10.6
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Rhinolophus chaseni (Con Dao islands)

N 24 24 24 24 24 24 24
Avg 6.85 42.28 51.29 | 2479 | 7.27 18.65 8.45
Std 0.64 1.01 1.78 2.04 0.43 1.21 0.58
Min 5.7 40.7 48 21 6.4 15.9 7
Max 8 44.4 54 28 8 21.2 9.4

Rhinolophus stheno
F 12.4 45.6 59 19 9.3 20.1 10
F 14.3 454 56 18 80 18.6 10.3
Rhinolophus thomasi

N 12 12 12 12 12 12
Avg 9.49 43.80 51.25 | 22.92 18.22 8.10
Std 2.29 1.19 3.77 1.41 1.47 0.54
Min 6.65 413 44 21 15.8 7.2
Max 14.1 45.4 58 25 20.1 8.8

Table 6. Weight and external measurements of selected Vietbamese
Emballonuridae.
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Taphozous melanopogon
F 30.7 65.9 81 28 19.8
F 23.6 64.3 77 27 20.0




Appendix: Measurements

263

>
5
= £ = = @»
= B = = = =
g | = | E | E 3 2
z S = = =
g
=
Saccolaimus saccolaimus
N 5 4 4 4 1 4 1
avg 34.68 68.18 90.25 | 24.75 15.50 19.18 6.70
std 2.81 1.33 5.56 1.50 1.67
min 31.2 66.7 84 23 17.8
max 38 69.4 97 26 21.6
Table 7. Weight and external measurements of selected Vietbamese
Vespertilionidae.
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erivoula hardwickei
n 9 9 9 9 9 9 8
avg 3.80 32.79 42.89 42.22 6.20 13.33 8.63
std 0.38 1.18 1.60 1.87 0.36 0.68 0.66
min 33 31.5 40 39 5.7 12.1 7.8
max 4.4 35 45 45 6.9 14.7 9.5
Harpiola isodon
n 4 4 4 4 4 4 4
avg 5.20 32.23 47.00 28.50 7.18 12.88 5.88
std 1.97 2.35 432 4.64 0.97 0.41 0.28
min 34 30 43 24.5 5.8 12.5 5.6
max 8 354 53 35 8.1 134 6.2
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Murina cyclotis

n 6 6 6 6 6 6 6
avg 5.73 32.15 49.00 36.17 6.48 16.10 9.12
std 0.76 1.11 1.41 1.17 0.58 0.61 0.56
min 4.8 31 47 35 5.5 153 8.4
max 6.5 33.8 51 38 7 17.2 9.8

Murina huttoni

n 2 5 5 5 5 5 2
avg 6.55 33.76 48.40 39.10 7.34 16.56 9.30
std 0.99 4.04 1.75 1.01 0.43 1.70
min 5.9 32.7 43 37 6.1 16 8.1
max 7.2 35 54 41.5 8.6 17.1 10.5

Murina annamitica

f 4.8 30 49 35 6.6 13.9 10

m 43 29.7 48 325 5.9 14.2 9.5
Myotis annectens

m 8.7 44.5 63 50 9.6 16.7 8.6

m 8.1 43.1 58 41 8.7 15 7.6
Myotis ater

n 35 35 35 35 26 35 18
avg 5.49 36.31 48.09 40.52 6.01 12.85 6.04
std 0.52 1.20 2.42 2.12 0.37 0.63 0.63
min 4.1 339 42 35 5.1 11.4 4.9
max 6.8 38.4 53 44 7.2 14.7 6.9

Myotis muricola

n 75 77 77 77 51 76 37
avg 4.63 35.02 45.75 40.38 5.67 12.84 6.22
std 0.66 1.31 2.24 2.50 0.71 0.68 0.61
min 3.5 323 41 35 4.6 10.6 4.6
max 6.5 38.6 51 49 8 14.1 7.6
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Mpyotis «annatessaey»

n 18 18 18 18 18 18
avg 3.59 33.34 40.67 37.25 12.58 6.08
std 0.29 0.93 2.09 1.53 0.68 0.58
min 2.9 31.82 37 33.8 11.57 5
max 4.2 35.33 44 40.2 13.86 6.99

Mpyotis montivagus

n 7 8 8 8 7 8 6
avg 9.56 39.88 54.75 44.59 6.74 14.72 7.02
std 2.08 232 2.38 2.08 0.30 0.85 0.50
min 6.2 37.8 51 42 6.3 13.9 6.5
max 11.9 45.24 59 47.7 7.1 16 7.6

Myotis rosseti

n 14 14 14 14 6 9 5
avg 4.94 29.62 43.71 37.86 5.62 12.02 6.54
std 0.51 0.80 2.95 2.73 0.20 0.70 0.23
min 3.8 27.6 38 325 5.3 10.9 6.2
max 5.6 30.8 47 42 59 12.8 6.8

Mpyotis siligorensis

n 14 14 14 14 11 14 14
avg 3.16 33.13 39.07 34.64 5.64 11.93 6.69
std 0.44 1.27 1.49 2.15 0.42 0.51 0.41
min 2.6 304 37 30 5 11.2 6.1
max 4 35 41 38 6.2 12.9 7.5

Myotis annamiticus

n 13 13 13 13 13 13
avg 4.07 32.35 39.73 34.65 13.90 7.34
std 0.79 1.08 2.76 1.16 0.51 0.41
min 3 30.6 36 33 13.1 6.7
max 5.7 343 46 37 14.6 8




266 Bats of Vietnam
g
- £ = < @
z S < =) =
2
Myotis horsfieldii

n 6 6 6 6 2 6 6
avg 6.57 35.21 51.08 38.90 7.55 14.55 6.78
std 0.97 0.76 2.80 2.47 0.52 0.86
min 5.6 34.44 48.5 35.6 7.2 13.82 5.84
max 7.6 36.53 55 42.8 7.9 15.13 8.4

Eudiscopus denticulus

n 16 16 16 16 15 16 15
avg 5.65 36.02 46.53 40.16 5.15 13.48 6.72
std 0.95 0.90 1.99 2.31 0.34 0.73 0.33
min 4.6 34.6 41.5 36.5 4.4 12 5.9
max 7.8 37.6 49 45 5.7 14.7 7.2

Barbastella cf. darjelingensis

f 9.2 41.7 59 55 6.2 17.6 8.6

m 8.4 40 57 49.5 6.3 15.5 9.0
Glischropus bucephalus

n 30 30 30 30 25 30 26
avg 5.06 33.64 46.62 38.92 5.96 10.88 5.51
std 0.76 0.82 2.02 1.96 0.35 0.72 0.61
min 4 31.7 40 35 5.3 9.6 4.4
max 6.8 35.7 49 43 6.7 12.2 6.4

Pipistrellus abramus

n 30 30 30 30 14 30 16
avg 4.65 31.07 44.62 34.85 5.68 11.18 5.55
std 0.84 1.17 3.38 2.36 0.50 0.84 0.72
min 34 27.8 36.5 30 4.6 9.3 4.18
max 6.6 32.81 49 40 6.2 12.51 6.83
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Pipistrellus coromandra

n 41 30 30 30 15 30 30
avg 4.85 33.33 47.50 35.62 5.69 12.11 6.23
std 0.54 1.21 1.76 2.64 0.71 0.85 0.58
min 3.6 31.1 44 30 4.7 9.6 5.4
max 6.6 37 50 41 6.7 13.3 7.7

Pipistrellus javanicus

n 18 17 17 17 2 17 15
avg 5.81 31.96 48.58 35.32 5.90 11.40 6.08
std 0.84 1.20 3.01 2.64 0.00 0.98 0.40
min 4.5 30.34 40.3 31.8 59 9.96 5.4
max 7.55 345 53 42.5 59 13.5 6.7

Pipistrellus paterculus

n 4 4 4 4 4 4 4
avg 5.15 30.35 48.75 32.25 5.15 11.18 5.18
std 0.65 0.77 0.96 222 0.58 0.46 0.53
min 43 29.6 48 30 4.7 10.6 44
max 5.7 31.2 50 35 6 11.6 5.5

Pipistrellus tenuis

n 9 9 9 9 6 9 8
avg 3.40 28.72 41.89 32.11 4.57 10.91 6.34
std 0.56 1.77 2.80 2.56 0.42 0.54 0.52
min 2.8 26.9 38 30 4 9.88 5.5
max 4.3 31.2 46 36.5 5 11.9 6.8

Hypsugo cadornae

f 7.0 36.4 55.0 42.0 8.3 14.5 6.70
m 5.5 344 50 35.5 5.4 15 5.90
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Hypsugo joffrei
n 4 4 4 4 4 4 4
avg 11.45 37.13 60.50 41.25 7.08 12.65 4.83
std 0.53 1.21 2.65 2.50 0.29 0.95 0.74
min 10.9 35.7 58 38 6.9 11.3 4.1
max 12 38.6 64 44 7.5 13.5 5.6
Tylonycteris pachypus
n 16 15 15 15 6 15 7
avg 3.62 26.39 41.10 29.97 4.98 8.81 4.19
std 0.92 0.81 2.63 2.49 0.35 1.15 0.51
min 2.6 24.4 37 23 4.7 6.2 34
max 6.4 27.4 46 34 5.6 11.7 4.8
Tylonycteris robustula
n 8 9 9 9 9 9 9
avg 5.30 27.18 45.72 30.06 5.41 10.52 433
std 0.68 0.63 2.09 2.10 0.37 0.95 0.34
min 43 26.2 42.5 26 5 8.5 3.8
max 6.6 28.3 48 34 6.1 11.6 4.9
Hesperoptenus blanfordi
n 15 15 15 15 14 15 15
avg 6.55 27.07 52.63 29.33 5.23 10.52 5.29
std 0.40 0.63 1.76 1.68 0.36 0.39 0.75
min 5.9 259 47 26 4.8 9.7 3.8
max 7.1 27.8 54 32 5.8 11.1 6.1
Hesperoptenus tickelli
f 19.8 52.3 70 49 8.9 16.7 8.7
m 16.8 52.5 72 47 9 152 8.4
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Arielulus circumdatus

n 7 7 7 7 5 7 4
avg 9.14 40.70 57.21 44.07 8.08 14.53 6.85
std 1.00 1.68 2.45 3.28 0.41 0.80 0.61
min 8 383 53 40 7.6 13 6.4
max 10.8 43 60 48.5 8.7 15.3 7.7

Thainycteris aureocollaris

m 13.1 47 64 54 9.1 16.4 5.6

m 154 47.5 63 52.0 15.8 7.3
Scotomanes ornatus

n 9 9 9 9 3 9 7
avg 27.22 57.64 74.44 58.64 | 12.67 | 21.40 9.67
std 6.95 1.55 5.05 3.74 0.97 0.73
min 20.2 55.8 65 53 12.1 19.9 8.9
max 39.1 60.1 82 63 13.6 22.5 10.7

Scotophilus heathii

n 3 3 3 3 3 3 3
avg 40.8 61.9 87.8 64.5 11.0 17.3 10.6
min 37.5 61.7 86.0 62.5 10.2 16.7 10.3
max 47.5 62.0 91.0 66.0 11.6 18.1 10.9

n 3 3 3 3 3 3 3

Scotophilus kuhlii

n 8 8 8 8 5 8 8
avg 21.80 49.86 74.25 50.19 9.00 13.70 8.03
std 3.92 1.55 4.10 2.87 0.61 0.93 0.99
min 16.8 47 67 44.5 8.1 11.9 7.0
max 29.3 52.1 79 53.5 9.8 14.8 9.8
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Table 8. Weight and external measurements of Vietbamese Miniopteridae.

.| E
= = _ 8 @
£
Miniopterus fuliginosus
n 4 4 4 4 4 4 4
avg 13.90 47.88 63.25 58.50 9.33 11.55 6.18
std 2.66 0.56 222 1.00 0.25 0.71 0.39
min 11.6 47.5 61 58 9 10.5 5.8
max 17.5 48.7 66 60 9.6 12 6.6
Miniopterus magnater
n 11 3 11 11 3
avg 14.01 49.53 62.18 59.82 13.60
std 0.93 1.06 2.99 2.52
min 11.9 48.4 58 56 13
max 15.4 50.5 69 64 14.4
Miniopterus pusillus
n 5 4 5 5 4 1
avg 7.64 41.68 52.40 49.80 9.90 6.40
std 0.71 0.36 2.79 1.10 0.41
min 7 41.4 50 48 9.3
max 8.8 42.2 57 51 10.2
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— SINCASIS ... 104
— SUNGT oo 99
— HUPDIS oo, 90, 93, 98
Hypsugine .......cccooevevencnenns 49

Hypsugo ....49, 149, 152, 214, 215,

225
—cadornae ...... 49, 2006, 216, 217
—joffrei.19,22,49, 215, 216, 218
— kitcheneri .......................... 217
— lophurus ...................... 216,217
—pulveratus ............ 49, 205, 215,
216, 226

Ia............. 49, 149, 152,224,231
— 00 22,49, 149, 152,224
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K
Kerivoula...46, 147, 150, 154, 161,
192, 235

—flOF@....ooi 158
— hardwickii23, 46, 154, 155, 156
— kachinensis............. 23,46, 154,
155,157,158

—lenis......cccecvvviininann.. 159, 160

— papillosa 23, 46, 154, 155, 157,
158, 159

— PICHA ... 46, 154, 155
—titania............. 23, 46, 154, 155,
157, 158
Kerivoulinae............... 46, 146, 154
L
larvatus groups (Hipposideros) .44
Leuconoe...............c.c....... 47,179
Lyroderma.............cc.c......... 44, 82
M
Macroglossinae .................... 44, 62
Macroglossus.......... 44, 62,772,717,
79, 81
— minimus......... 23,44, 63, 65, 80
—sobrinus .............. 44,63, 65,79
Megachiroptera ...........ccccceeneeneen. 56
Megaderma........................ 44, 82
—Dra.............. 28,44, 82, 84, 106
— SPASMA ..., 44, 82, 83
Megadermatidae............ 24,44, 57,
58,61,81,82
Megaerops.............cccccc..... 44,77
— ecaudartus ...............c.cceeeeene. 78
— niphanae ............. 44, 63, 64,78
megaphyllus group (Rhinolophus) .
............................................ 45, 115
Microchiroptera...........ccccceeeeneen. 56

Milithronycteris.................. 49,229

Miniopteridae... 24, 49, 58, 60, 235

Miniopterus......... 49, 95, 146, 200,
235, 236
—australis .................c......... 238
— fuliginosus..................... 49, 236
— magnater-....... 49, 236, 237, 239
—pusillus.................. 49, 236, 238
— schreibersi................c.......... 237
Molossidae........ 24,50, 57, 59, 240
montivagus group (Myotis) ........ 47
muricola group (Myotis)............ 47
Murina............... 47,147,152, 162,
163,176
— annamitica............ 47,165,169,
173,175
—aurata......................... 169, 173
— beelsebub ...... 47, 163,170,171
—cineraced........................... 170

—cyclotis .......... 47, 164,165, 167
—eleryi..... 47, 164,170, 172, 175
— feae........ 47,163,169, 170, 171
—fionae ............ 47, 164, 165, 166

— harpioloides?0, 23, 24, 47, 161,
164,173

— harrisoni ....... 47, 164, 165, 166
— huttoni... 47, 164, 166, 167, 168
— leucogaster.... 47, 164, 166, 171

— peninsularis ................ 165, 172
—HONSA e, 168
— tubinaris...................... 168, 170
—walstoni................. 47,165,175
Murininae...........oeevvvveeeeenne 47,146
Myotinae .......ccoeceevereeneneeennes 47
myotis group (Myotis) .............. 179

Myotis.. 27,47, 143, 144, 148, 150,
151,152,178, 180, 200
—adversus.............. 160, 184, 198
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—altarium ...................... 180, 181
—alticraniatus........................ 192
— annamiticus.............. 20, 24, 48,
180,192, 193, 195

— “annatessae” ............... 181, 186
—annectans.............. 47,181, 185
—ater................ 47,182, 186, 188
— chinensis ... 19, 23, 47, 180, 183
—daubentonii ........... 23,194, 196
—federatus ...............cocou... 184
— fOrMOSUS............coocn..... 180, 181

197

— horsfieldii...... 48, 180, 194, 196
— laniger.....23, 48, 180,194, 197
— 1atiroStris........cccccoovevvennnn. 179
— longipes..........cccc....... 194, 196

— montivagus...47, 160, 181, 183,
186
—muricola.23,47, 182, 186, 188,
190

— MYStACINUS .................. 188, 190
— nipalensis............. 47,182, 188
= DOIAX e 197
— phanluongi....... 20, 24, 48, 181,
192,193
—ricketti........... 48, 180, 183, 199
—7OSS€ll.....ccvvven 48, 181,190
— siligorensis.............. 22,48, 157,
182,186, 191, 193
mystacinus group (Myotis)......... 47
N
nattereri group (Myotis)........... 179
Neoromicid.............ccccceeene. 222
Nyctalus.....48, 143, 148, 153, 213,
229,232
—JUPVUS oo 214

—noctula ....23, 48, 148, 153, 213

—plancei .............cccccooco. 214
Nycteridae .......ccccceevveevennne. 57,59
Nycteris tragata ......................... 60
Nycticeini.....ccooevereeneennnee 49, 146
Nycticeius..........ccoceeeuen... 146, 222
(0)

Otomops wroughtoni............... 241

P

Paracoelops ............ccccccee... 86
—megalotis........................ 23, 86

pearsoni group (Rhinolophus) ... 45
philippinensis group (Rhinolophus)

.................................................... 46
Philetor brachypterus .............. 219
Phoniscus ........... 47,147,150, 160
—jogorii...... 23,47,147,150,161
Pipistrellina........c.ccoooevencnennene 48
Pipistrellus .. 27, 48, 148, 152, 203,
204,212,215, 230
—abramus ........ 48, 204, 206, 208
— ceylonicus ..... 48, 204, 205, 219
—coromandra..... 22,48, 204, 210
— javanicus....... 48, 204, 206, 210
— TEMUS ..o 210
— paterculus...... 48, 204, 206, 209
—LeNULS......ccvevveen 48, 204, 209
— FAPIOT o 205
—rAMAtUs .............cc.cccuenn.... 211
Plecotini ..........c.......... 48, 146, 202
pratti group (Hipposideros) ....... 44
Pseudorhinolophus..................... 89
Pteropodidae ........... 24, 43,52, 56,
57,58,61, 63
Pteropodiformes............. 43, 56, 61
Pteropodinae ..........c.ccceeee 43, 62
Pteropodoidea ...........ccc.... 43, 61

Pteropus .........ccccoveviovieni. 43, 66
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— cOndOorensis ..............cc......... 68
— hypomelanus ...43, 63, 64, 66, 68
—Dlei.................. 43, 63, 64, 66, 68
—malaccensis............................ 67
— VAMPYFUS ............... 43,63, 64, 67
Ptychorhina............ccccccoceeee.. 89

pusillus group (Rhinolophus)....45,
127

R

Rhinolophidae .. 25, 45, 57, 61, 110
Rhinolophoidea.............. 44, 56, 61
Rhinolophus .......... 22,27,45, 110,
112

—acuminatus 19,45, 114, 116, 127
— affinis .... 45, 113, 115, 121, 128

—beddomei...................... 133
— borneensis... 115,117, 118, 127
—caldwelli.............cc.............. 131
—chaseni...45, 114,116, 118, 120
—coelophyllus........................ 130
— COTIULUS ... 115, 124
— latifolius ..........ccccoocveeene. 123
— lepidus........... 45,115, 124,126

—luctus....... 23,46, 112,128,133
— macrotis ........ 46, 113,131, 132
—malayanus.....45, 114, 115, 117,
118, 121

—marshalli......... 23,46, 113,135
— microglobosus. 23,45, 114,120
— MONOCEFOS ... 124

— paradoxolophus ... 46, 113, 134,
135

— pearsoni ........ 45, 113,128, 130
— pusillus.. 45, 115,123, 125, 126
L2 R 134
— FOUXTL ..o 117,118, 122
— siamensis....... 46, 113,131,132

—sinicus ...45, 114, 116, 120, 121,
123

—shameli................... 45,113,130
—stheno23, 45, 114,117,119, 121
—subbadius....... 45, 115,124,125
—thomasi...45, 114, 120, 121, 123

— trifoliatus ..............ccccoo...... 133

— YUNNAnensis ........... 45,113,129
Rhinonycterinae...........cccceeeeneene 86
ricketti group (Myotis) ............... 48
rosseti group (Myotis)................ 48
Rousettinae.............cccceeee..... 43, 69
Rousettus ........................ 43, 64, 69

—amplexicaudatus . 43, 65,70, 71
—leschenaulti......... 43, 65,69, 71
rouxii group (Rhinolophus)........ 45

S
Saccolaimus ....................... 46, 141
—saccolaimus .... 19, 46, 138, 142
Scotomanes ............... 49, 148, 153,
222,224,230
— eMarginatus ........................ 231
—ornatus.. 49, 148, 153, 228, 231
Scotophilini.......cccceeveriencnnennen. 49

Scotophilus.. 49, 55, 148, 153, 229,
231
— heathii... 49, 149, 153, 231, 233
—kuhlii..... 49, 149, 153, 214, 234

SeLYSIUS....oeeieeiaeee 179
siligorensis group (Myotis) ........ 48
Sphaerias.................. 44,74,76, 78

— blanfordi........ 18, 44, 64, 65,77
stenopterus group (Nyctalus)... 213
subniger group (Pteropus) ......... 43

T
Tadarida..................... 50, 240, 242
— INSIGNIS ..o 50, 241
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—latochei .............ccccco........ 241
—LONIOLIS ..o 240
Tadaridinae..........cc...coeveeeenneenn. 50
Taphozoinae...........cccoevveenne 46
Taphozous........... 46,127,138, 242

— longimanus....46, 138, 139, 140
— melanopogon 46, 138,139, 141

— theobaldi ....... 46, 138, 139, 141
Thainycteris............... 49, 149,153,
226,227

— aureocollaris..22, 49, 149, 153,
226, 228

TUPQLQ ..o 62
Tylonycteris............... 49,149,151,
199, 201, 219, 230

—pachypus ....... 49, 149,151,220
—robustula49, 149, 151, 220, 221
A%
vampyrus group (Pteropus)........ 43
Vespertilionidae....... 24, 46, 55, 58,
60, 143, 146
Vespertilioniformes.............. 46, 56
Vespertilioninae.................. 48, 146
Vespertilionini.................... 48, 146
Vespertilionoidea................ 46, 136
Y
Yangochiroptra............. 46, 56, 136

Yinochiroptera..43, 56, 61, 136

COMMON NAMES

VIETNAMESE
Doianmathoa.........ccceeenee.. 79 Doila dudi ...cccoeeveeveiieiiii, 115
Doianmathoabé.................. 80 Doilalon ..cooovvvveiiiieiiiec 133
Doi bao dubi canh dai............ 140 DoilaMa Lai.....coooevveeueeennnn, 118
Doi bao duoi den.................... 141 Doi la Masan..........cccceeveennen. 135
Doi bao dudi nau den............ 139 Doi 14 mili bc......c..covverreenn. 120
Doi bao dudi rang 1on ............ 142 Doi la miii nhon .......ccccoeeenee 127
Doicanh dai........cccoevvenennen.. 236 Doi 1a miii nam ............coeeeueeene 119
Doi canh dai 16n..................... 239 Doi 14 miii Thai Lan................. 132
Doi canh dai nho.................... 238 D01 14 MU ..o, 123
Doi chai chan..........c..cc.o....... 200 Dot lANau.......cooeeevveevieeieee, 125
Doi chan dém thit................... 220 D0i 14 Ogut......oovieee 126
Doi chd Ao, 73 Doi 14 PecXon...........ovverveern. 128
Doi chd mili ng ....ovvoerennn. 75 Doilaquat.....ccooveeveeieiieienns 134
Doi ché tai ngén..........c.......... 75 Doilarut..coocieieiicicieeie, 121
Doi d6m hoa........o.oveeeeeeen 231 Doilasaden ......ccccoevveeuveennnnns 116
DOT10 cuveeveeciiieeeeeeee e 224 Doi la Samen..........ccooevveennen. 130

Doi 14 tai dai......ccoveenceniennnnne 131
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Doila Toma .....ccceoeveeeecnnee. 123
Doi Ma bAC ..., 84
Doimanam........cccceeeeveeenncns 83
Doimiiibald......ccccooeninennns 88
Doi mlii bé ..o 105
Doi miii Galé........coccooveinnenne 108
Doi miii khién ......cccooveinnenne 100
Doi miii [6n ..o, 102
Doi miii nhan ......c..coccoevene.e 156
Doi miii nhin dém vang......... 155
Doi miii nhin Java................ 159
Doi mili nhan 16n ................... 158
Doi miii nhin Mi-an-ma ........ 158
Doi miii 60g ..o 167
Doi miii 6ng bung tring......... 175
Doi miii éng canh long........... 177
Doi miii ng Lang Bian ......... 173
Doi miii 6ng 16m..........co.......... 166
Doi miii 6ng 16ng chan........... 170
Doi miii 6ng long den ............ 171
Doi miii 6ng 16ng vang .......... 174
Doi miii 6ng nho .................... 172
Doi miii éng rang déu ............ 176
Doi miii éng tien sa................ 168
Doi miii éng Truong Son...... 169
Doi mili tro....ccooeeeeereeeenee, 106
Doi miii Xinh......ccccoeeevenennee. 103
Doi mudi Cadéna................... 217
Doi mudi ¢d vang................. 228
Doi mudi den ........c..cocooennnn 226
Doi mudi Java.........ccccoeen... 206
Doi MUBT MAt oo 209
Doi mudi Mianma................. 206
Doi mudi mién dién ............... 218
Doi mudi NAU ... 210
Doi mudi ngén 16n................ 212
Doi mudi Nhat Ban............... 208
Doi mudi tai to .........oovveenenn 202

Doi mudi Trung Quéc............ 216

Doi mudi Xay Lan .................. 205
Dol NAU....cceviiiiiiicnciceee 223
Doi nép miii dong duong.......... 101
Doi nép miii Grip-phin............... 97
Doi nép miti nho ..o 98
Doi nép miii Prat...........ccc......... 99
Doi nép mili qUa..........cooovreennn. 95
Doi nép mili XAMm............cooo...... 92
Doi nép miii xam 16n ................. 94
Doinghé......ccocooieiiiiiiis 233
Doi ngON NEAN.........oocvveeeee.n. 213
Doinguabé.....cccooeviiinineene 68
Doi ngya dudi 16n........cceeeee. 70
Doingualon ......ccccoocevenceenen. 67
Doingua nau......cccoeevencenennen. 69
Doingya Thai Lan..................... 66
Doi dng tai tron .........c...co........ 165
Doi qua cut dudi.....cccceoveveeneennen. 78
Doi qua [udi dai......cccoeveennenn 72
Doi qua Nli..ceeeeeiieicecee 77
Doi rang ctra nho........cccoeeeneee. 230
Doi rang cira to ......ccceeveeeennenns 229
Doi 10 bUt...ceeeiiciiiiicie 221
Doi tai bAc Viet...oovvevreererennn. 194
Doi tai chan dai........ccoccevenenee 199
Doi tai chan nho........c..ccccceee. 186
Doi tai Paynan.......c..ccccoecene. 196
Doi tai Hatxen........c.ccoceeveenenee 197
Doi tai loa kén........c.ccoceevennenee 161
Doi tai 10n ..cooeevveiiiiiiie. 183
Doi tai long mat ........ccceeeenneeee 185
Doi tai Mién Dién ......ooeoveeen.. 183
Doi tai nam 4.......ccceceeeevennennene 188
Doi tai né-pan.........ccceeeeeeennenne 189
Doi tai ngén 16n .....ccocoveeeeneen. 190
Doi tai Pan Luong.................... 193
Doi tai SO Ca0 ....coevvveeeiieeene. 191
Doi tai Trudong Son .......cceeueee. 195
Doi tho dudi ..c.covevveeiviiiiiene. 242
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Doi thuy khong dudi................. 109
Ho doibao........cccevvieeieeennn. 137
Hodoicanh................cc.o.ee. 235
Hodoila.......ooooooeiiii, 110
Hodoima.........oooiiieiieien, 81
Barbastelle

—€aSteIM . uvveeeeeeeiiieeee e, 202
Bent-winged bat

—€aSteIM . uvveeeeeeciieeeeeeeeieeene. 236

—Nikobar.........ccoeeeeeeeennnn. 238

— WESteIM..eeeeeeeeiiieeeeeeeienen. 239
Bent-winged bats .................... 235
Blanford’s bat...........cc....c....... 230
Club-footed bat ....................... 220
Dawnbat......cccooeevviicieeanen, 72
Disc-footed bat.........cc...c......... 200
False horseshoe bats.................. 85
False vampire

—GIEAL e 84

e (1<) SRR 83
Flat-headed bat

— GIEALET .evveeiieeieeiee e 221

e (1<) 220
Flying fox

— ZIANT e 67

e (1<) R 68

—Lyle’s coeieeeee 66
Forest bat

— Hardwicke’s.......ccoeeeenne.. 156
Free-tailed bat

— wrinkle-lipped.................... 242
Free-tailed bats.........c............. 240
Fruit bat

—fulvous .....ccocovieieil 69

— Geoffroy’s «.coeveevveicicieie 70

— Himalayan..........ccccoocvenenneee. 77

ENGLISH

Ho doi MU ..occovveenieiiiiieiiiieeee, 85
Ho doi MU v 143
Ho doi qua......ccoovevieiiieecnee, 61
Ho doi tho duoi ........cccueeennee.. 240
— short-nosed common............. 73
— short-nosed Horsfield’s......... 75
— short-nosed lesser.................. 75
—tail-1esS....coviiieiieiceee, 78
Great evening bat.........cccccee. 224
Harlequin bat..........ccceevriennenn. 231
Horseshoe bat
—acuminate.............ccceeeennn.n. 127
—Dbig-eared .......cooveierienn. 131
—Dbig-leafed.......cccooverreennnn. 134
—Blyth’s .o 126
—Chasen’s.......ccccceeveueeeennnn.n. 116
— Chinese ....c...coovvvveeeveeeennennn. 121
— greater eastern............eeueene. 133
— Indochinese brown.............. 120
— intermediate ........................ 115
—least....cccoeeiiieeiieeeee 123
—lesser brown.........ccccoccue..... 119
— little Nepalese .........cccu....... 125
—Marshall’s .......c..cooeveeeennen.n. 135
— North Malayan.................... 118
—Pearson’s......ccocceeeeeiinieneen. 128
— Shamel’s........ccceeeeeveeeenen.. 130
— S1amMeSe.....oveeeeeeeeeereeennnn. 132
—Thomas’s.......cccceeeeeveeeennen.n. 123
— WOOLY i 133
—Yunnan........cceeeeeeeeeeenneeeennn. 129
Horseshoe bats ...........cc............ 110
Horsfield’s bat...........ccceeeenee.. 196
Leaf-nosed bat
—Andersen’s ..........ccceeveeennen.n. 103
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—diadem .......coooevieiiiien. 102 Rickett’s big-footed bat............ 199
—dusky..cooiii 106 Serotine ........ccocevereenereenennnnn 223
—faWN 108 —Dblack gilded........ccceoeeenee. 226
—grand ......cooeviii 94 —collared .......cccevievininnnn. 228
— Griffin’s....cccoeeevenieieeee 97 Sheath-tailed bats..................... 137
—Halong bay......cccoooevviennne. 98 Tickell’s bat........ccooevieriniennens 229
— Himalayan..........ccccoeeeennnne 95 Tomb bat
—Horsfield’s......cccooeeninenene 92 — black-bearded...................... 139
— Khaokhouay.......ccccoceenenne. 107 —long-winged........ccccoceeenen. 140
—least ..o, 105 — pouch-bearing ..................... 142
—Pratt’s oo 99 —Teobald’s.......cccoveveriennn. 141
— shield-faced greater............. 101 Trident bat
— shield-faced lesser............... 100 — Stoliezka’s......ccceveeveneennenne. 88
—tail-1ess....ooiriiieiiee, 109 Trumpet-eared bat
Long-tongued bat — Peters’s....oooiienieeieee 161
—hillc 79 Tube-nosed bat
—1@SSeI i 80 — ANnamite........coeceeveereeneennen. 169
Mouse-eared bat —ashy-gray.....c.ccooeeevevcenennn. 170
— Chinese .......cccceveevereencnnn. 183 —black. ... 171
— hairy-faced......c.cccocerenene. 185 —Dalat...ccoceiiiiiiie 173
— thick-thumbed.................... 190 —Elery’s oo 172
Noctule....coeverieiieiiieeee, 213 —even-toothed .........ccccceenee. 176
Old World false vampires........... 81 — ALY e 168
Old World fruit bats ................... 61 —Fiona’s ....cccccooevieninenenn. 166
Old World leaf-nosed bats.......... 85 — golden-haired..........cc....... 174
Painted bat..........ccoceevininiinns 155 — GICALET ..o 171
Papillose bat........c.ccooeveeiennces 159 — hairy-winged.........coceeene. 177
Pipistrelle —Hutton’s ......ccccovvevinienenn. 167
—Burmese......c.cccoceevirienennnn. 206 —round-eared........cc.ccoeeeenee. 165
—Cadorna’s......ccceceevereeneennnn. 217 — Walston’s.......cccoeevervencnnen. 175
— Chinese .......cccceveevvrvencnnn. 216 Van Hasselt’s bat...........ccccc...... 197
—Indian.......cccooenieniniennnn. 210 Water bat
—Japanese........cccoceeveriencnnnn. 208 — ANNamite........coeceeveereeneennnn. 195
—Javan ..., 206 —Indochinese........ccccceceeeenee. 194
—Joffrei’s ..oovveiieie, 218 Whiskered bat
—Kelaart’s......ccocevveeninenennnn. 205 —Burmese........ccoceeverienennen. 183
—least ..o, 209 — Himalayan..........cccoooenenne. 191
— thick-thumbed..................... 212 —Moluccan ......ccoeceevereeneennen. 188

Plain-nosed bats ..........cccceeee. 143 —Nepalese......ccoeveevireenennnn. 185
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—pallid ..o 189 — Titania’s.....ccocceoeveveneeienene 158
—Phan Luong.......cccccevveeennnn. 193 Yellow bat
Wooly bat — Asiatic greater .......o.coeeeeenen. 233
—Kachin.....cccooecvvnninnne. 158 — Asiatic lesser ........coevvenenee. 234
Russian
ByJBIOTOBEIC ... .o 240 — KOCOJIATTBIH e 221
BedepHHIa peoKas ................... 213 — TUTOCKOTOJIOBBIH ......cnenne.. 220
I'magxonoc Kpbuian
] ) (3471 (RS 231 — OCCXBOCTBIH ...oovveveeneeieenneen 78
— BOPOHKOYXHI KaGUHCKHH.... 158 — Bbmanopaa........ccoceeveieeenen. 80
— BOPOHKOYXHI MECTPOKPBLIBIIN1SS — IITMHHOS3BIKAN OOJBIION. ...... 79
— BOpPOHKOYXW THTaHWH....... 158 — IITMHHOS3BIKAN MAJIBIH .......... 80
— BOPOHKOYXHA XapABHKA .....156 — KOPOTKOMOPABII HHIAMHCKALH .73
— BOPOHKOYXH SBAHCKHHA......159 — KOPOTKOMOP/bIi Manaickuil.. 75
— BOpoHKOyXHii fAropa ........... 161 — KopoTkoMopabIit Xopchuina.75
— JIOMOBBIH a3MATCKHUH ........... 234 B} (5111 (570121312 ORI 72
— JIOMOBBII OOJIBIION ............. 233 KPBITAHOBBIC ... 61
— PO3ETKOHOTHH .......coveennneen 200 Jleryuas nmucuma
— YKPAIICHHBIH. .....ccveveneneen 231 — TUTAHTCKA «.cvveneeeeeneeeeeeneenies 67
TTIaIKOHOCHIE. .. 143 e JIHTIS e 66
JIACKOHOT ... 200 ) £: 11 7:1 (USRI 68
JUTHHHOKPBLT Jleryuas cobaka
LA 100)1311(0) 7 (U 239 e 11 1101)0) 7 70
— BOCTOUHBIH .....eovevererennnen 236 — JlemeHoATa «....ooveveeiiene 69
— HAUKOOAPCKHM .....ocvvereeneneen 238 JbxeBammmp
JUTHHHOKPBIIOBBIC ........c.oeen.... 235 — WHIUHACKA e 84
KaoHT ..c.coveiiiiiiiiiieceee 67 — MATAHCKHH] ..o 83
Koxan JIKEBAMITHPHI ... 81
— OAPXATHBIN ..o 224 Jlucroroc
— bmandopaa........ccocceveenen. 230 — OCCXBOCTBIH ..o 109
LA 100)1)11(0) 7 (R 224 — OONBIICYXHH ....eovveveeneeneeene 103
— OIICHHUKOBBIH. ......covervenenne. 228 — OOTBIION ..o 102
— TTOBITHUM e 223 — TUMATAACKHIH .. 95
— THKKEIS .o 229 —Tpuddura......cceeveie, 97
Koxanoxk — KaPIIAKOBBIH ...c.eeveeeeneeee, 105
— OPOHBOBBIH .....coveeneeerenneen 226 — JTAOCCKHM....ceveneeeneeeeeneeeeenes 107
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—TIpaTTa .ccoeiieiee 99 — XaCCeMTA. ..o 197
G 1571 131712 (R 94 — XOPCOMITIA ..o 196
— CYMEPEUHBIH . ...c.eeenveeeeneneen 106 — IIEPCTOMOPAAS ... 185
— XAJIOHTCKHH......vveeevieeenieen, 98 — FO)KHOKUTANCKAS ................. 183
— XOPCOUIIA ... 92 TTOIKOBOTYOBI.....cveeneeeieeinee 85
— XOXJTATBIF «vvvveveeeeeeeeeeeeeannnn. 108 ITonxoBoHOC
— IIUTOMOP/IBIA OOJBIION ....... 101 — Q3UATCKUH v, 115
— IUTOMOP/IBIA MAJBIH .......... 100 — OONBIICYXHH ...coveevenvennnenn 134
JIACTOHOCHL. ..., 85 — TUTAHTCKHH .....oveeeenveeennen. 133
MemKoKpBIT — IITMHHOYXUH ..ot 131
— IITUHHOKPBUIBIH ........c.n..... 140 — WHIUHACKA e, 126
— METITKOTOPIBIH ... 142 — UHIOKATAUCKHUH .................. 120
—TeoBambaa......cccccevvevevennenee. 141 — KaPITHKOBBIH ....cvvevveneennenn 123
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