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Abstract: The Selta Lacandona region of Chiapas, Mexico,
bas high bicdiversity, represenis the last targe portion af
ropical rainorest in Mérico, and Jjaces imminent destruc.
tion. Through fielduark and literature searches { found
foral of 112 mammal species {including I™ Middie-
American endernics) an the Lucandona’s 331200 ba Montes
Arules Biosphere Reserve This inventtory pius those fmm
¢ight additional Neoompicai tocatities show local mammal
Jpecies richress in the Nearmpics to be in the range of T
116 species. Richrress is Arimarily correlated with the
amount of unnual rainfail, but within rainforest areas spe-
cies richness is probably not corvelated with raenfall, la-
tude, altituds, or area size Rather, above a certain limst of
rainfall and below o critical level of latitude and altitude,
mammal species richriess seem to reach ar aSYMPIotic max-
imum. Areas covered with fropical rainforesr and with g
well-knoum, relatively infact fauna have about H12-1{6
mammal species in the Montes Azuies Reserve most marn-
mals (57%) are batc The mgst bearily occupied feeding
guslds are frugivoresiberbivores and Insectivores/omrivores,
Large species and carnivores appear most vulnerable to locat
extinctlon. Montes Axules (ard thus e Selva Lacandona) is
especially noteworthy because (1) it contains a greater pro.
portion af species facing conservation probiems than ex.
pected from @ random draw of Mexicarn mammals (2) it is
probably the most diverse ecosystem in Mexico; (3) many
Species sustain (heir only Hexicarn populatichs in this area;
and (4) it is the largest remnant of fropical rainforest in
Mexico and is part of the largest expanse of that vegetation
Ype in Cemtiral America
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Diversidad de mamiferos Y conservacidn en la Selva
Locandona, Chuapas, México

Resumen: La regidn de fa Seiva Llacandona de Chiapas
México, posee ultos niveles de biodiversidad, represenca 1a
dltima porcidn grande de bosque tropical perennifoiio, y
enfrenia una destruccidn inminente Por medio de trabao
de campo y busquedas de fiterarura, se documents la pre-
Yencia de un (otal de |42 especies de mamiferos (incluyendo
a IT endémicos de Mesoarnéricaj represenitando la Reserva
de la Biosfera de Montes Azules {(1:5 de la Lacandona
331200 ha). Este tnverttanio mds los de ocho focalidades
adicionales en ef Neotripico moseraron que ia riquesa o5.
Pecifica local de los mamiferos tiende a contener entre 70 y
116 especies La riqueza estd carrelacionada con (g precipi-
tacidn anual, pero en sitios de bosque tropical Ruvioso a
riqueza especifica probablemente no estd correlacionada
con la precipitacidn, latitud, altitud. o tamario del drea Ai
parecer, por encima de clerto limite d¢ precipitacidn y por
debajo de cierto nive! de aftitud Y latitud la rigue=a espe-
ciffca de los mamiferos parece alcanzar un mdximog asin-
tdeica Las dreas cubiertas con bosque tropical perennifolioy
€On una fatnd bien conocida e intacta, tener de 112 a 116
exspecies En Montes Azuiles la mayoria de los mamiferos
(37%) ton murcidiagoz Los gremios de alimentacidn con
mayor nimero de especies incluyen a los [frugivorost
berbivoros, y a los fnsectivoros/omnivoros, Las especies
grandes y las carivoras son las mets vulnerabies a la extin-
cign local La importancia de la-Reserva de Montes Acules (¥
por to tanta de la Selva Lacandona) radica en que (1) con-
{ferte una prporcidn mayor de especies que enfrentan pro-
blemas de conservacion que L2 esperada en una muestra al
azar de la fauna Mexicana: (2} es Probablemente ef eco-
sisterna mds diversa de Mexico: (3) muchas especies poseert
su unica poblacidn Mexicanz en esta regidn; y (d) es el
mavor remanente de bosque iropical perennifplio en Mexico
Y forma parte dei mayor macivy de este fIPo da vegetacidn ont
Mesoamérica,
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{ntroduction

Tropical forests are widely known 1o be much more
species-rich than most other ccosystems (Bourliére
1983; Connell 1978; Gentry 1986: MacArthur (972,
Wilson 1988), but there are still few relacively complete
species inventories of that habitac Surveys and species
inventaries for geographical areas in the tropics are one
of the most urgent rescarch priorities for conservation
biclogy in order to adequarely protect narural resources
in arcas with high biodiversiry, high endemism, ot facing
immincnt destuction (Soulé & Kohm 1989). The ce-
gion of the Selva Lacandoaz, Chizpas, Mexico, clearly fits
the firse and third of these criteriz, and there is a2 mod-
erate level of endemism in groups such as plants, verte-
bratcs, and invertebrates,

The Sefva Lacandona is critically threatened by immi-
sent human descructlon. This is the largest remaining
piece of tropical rainforest in Mexicg. Of the original
1,500,000 ha of the Lacandara ( Gobicrno det Estado de
Chizpas et al. 1992), cucrently only about $00.000 ha
temoain covered with forest. The forested portion is seill
connected with the Guatemalan Petén by a corridor
running from Bonampak to the Yaxchilig archaeclogical
site on the Usumacinta river, the border with Guate.
malz. Over three fifths of the forested aren are within
the Montes Azules Bivsphere Reserve, Primary threats
o the ecosystem come from three sources {Medellin
1991, 1992} high grewth racc of human popuiations, oil
exploiction, and lom and fauna =xtraction for disorga-
nized commercial and subsistence purposes.

Given the geographic position of the Seiva [acandona
relatively few endemic species and generz would be
=pected. An example of 2 plan: ( and monotypic family )
aidemic to Lacandona is Lacandnnia schismatica (La-
andoniaceac; Martinez & Ramos 1989). The possibility
of finding ncw endemic species, pacticularly of planes
and arthropods, is almost certain, The core of the Re-
serve has not been studied in any significant detail for
any group.

The only Mexican tropical minforest that has been
Subjected to dewiled ecological scudies is the National
University of Mexico's Los Tuxtlas Tropical Biology Sta-
tion in southem Veracruz. This site has produced de-
iled information on the biology and ecology of twopi-
@l Mcxjcan mammals { Estrada % Coates-Estrada 1986,
Navarro 1982; Sinchez-Cordero in press}). but the n-
Yentory {39 species) is still incomplere,

This paper introduces and znalyzes the inventory of
mammal species in the Selva Lacandona (as represcnted
by the Montes Azules Biospherc Reserve ). The objec-
Uves arc to present 2 local mammal invenrory, near
completion after 10 yeas of work and to analyze this
inventory from four perspectives: (1) diversity as indi-
Qted by mammal species richness in Montes Azules
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compated with gther Neotropical cainforest areas 1nd
with other [ocal Mexican inventories; (2} roles piayed
in the ecosystem by these mammals; (3) conservation
seatus of all species; and (4) role of the Monges Azules

Biosphere Reserve in protecting endangercd spegies of
Mexican mammals.

Study Site

The Selva Lacandona (Fig. 1) is located in eastern Chi-
apas, Mexico, and includes 1 triangular projection intg
Guatemala. ft encortpasses sbout 1.5 million hectares,
‘The primary vegetation type is lowland tropical rainfor-
st (Medellin 1992). The forested area of the Selva has
been reduced by two-thirds in 40 years; only 500,000 ha
remain. Currently the Montes Azules Biosphere Reserve,
(one-fifth [3310 km?] of the total surface of the Selva
Lacandona and 0.16% of the total Mcxicn territory )
conrains the majocity of remzaining forest in the region;
about 90% of its 331,200 ha are forested (Gobierno del
Estado de Chispas 1992; Medellin 1991, 1992). The in.
veneory was primarily based in this Reserve,

The mammal fauaa of Chiapas is one of the richest in
Mexico (Alvarez det Toro 1991; Alvarez-C. & Alvarez
1391} The few biclogical studies published from the
Selva lacandona, primarily focused on the Montes
Azules Biosphere Reserve (Medellin 1992), indicate
that the region is inhabited by ar least 345 species of
birds (migratory + cesident) and 800 species of diumal
butterflies, roughly 33 znd 4%, respectively, of the
Mextican species. Vascular plant speccies richiness has
been estimaced ac about 4000 specigs. or [ 5—20% of the
toral for Mexico (E. Martinez persoial communrnication ).
Most of these tists are sdll preliminary and are expecied
(@ grow as further surveys are campieted.

Methods
Data Collecton

Litde research on the mammals of the Lacandona ap-
peass in the literature. The Arst paper dealing with mam-
mals is that of Burner and Lyman { 1957), which lists 17
species. Other mammal studies in the area examined the
Lacandon Indian use of wildbife {March 1987} and nat-
ural history of. the paca (Aguirce & Fey 1981 Gallina
1981). Two pubiications focus on the large mammal
species at the state level Alvarez del Toro (1991 ) deals

. with the lacger specics, but treats only 21 species of

rodents and 20 specics of bats in Chiapas. A guide to the
raammals of Chiapas (Aranda & March 1987) treacs
mice and bats in one page for each group. Cuardn ct al.
(1989} ceported a species of armadilly from the Lazcan.
dona that was previously unimown in Mexico.

[ have studied bac diversity of the southern Monres
Azules Rescrve around Chajul for over 10 years (Medel-
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Figure I. Geographic position of the Selva Lacandona, Chiapas, in southern Mexico.

lin 1983, 1986, in press; Medellin et al. t992a). [n ad-
ditfon, I have visited other localities in the Reserve and
Lacandona, and my colleagues from the [nstinuro Nacio-
azl de Antropologia e Historia have been working on the
small mammals in the Yaxchilin archeological site {J.
Arroyo-Cabrales, personal communication). During six
years of intermittent work in the Lacandona (1981-86),
I carried out surveys for the Mammal Collection, Inse-
ane de Biclogia, UNAM, and later for an environmental
impact project

Conservaden Biology
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Bats were captured with hard nets, by hand (in
roasts), and with mist nets. Small and medium-sized
mammals were sampled with the help of Sherman a0d
Tomzhawk traps. Large mammals werc tecorded by ool
lecting entire animals, skins, siquils, and other portians of
specimens in the ficld and by purchasing them frodt
local inhabitants. Tracks and scats were recorded aod 2
visual survey is ongoing 1t the Chajul Tropical Biclogy
Sution. A systematic wapping, marking, and relessiog
progrm was conducted at cight sites near the Chaju!
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Tropicat Biokogy Station during 1990 znd 1991 to ex.
amine the effects of zhandoned agricultural felds on che
mammal community { Medellin 1992).

Anafyses and Comparisons

1 compared the Montes Azules mammal laventory with
that of eight other !ocallties in the Neotropics for which
catire mamrnal faunas are refarively wetl-known {Table
[} Chamela in Jaiisco, Mexico; La Selva Biological
Station, Costa Ricx; Barro Colorado [stand, Panama;
Guatopo National Park ind Fundo Pecugria Masaguaral,
Venezuels; Manu National Park and Cuzco Amazdnico,
Perw; and Belém, Parn, Brazil. Some problems are evi-
denc The areas range in size from very small and en-
tirely isclated (1500 ha for Barro Colorado Island; Leigh
& Wright 1990) to large (15,320 km? for Manu; Ter-
borgh et al. 1984). Some have virtuadly no altitudinal
variztion (e.g, Masaguara, Belém), whereas Guatopa
ind Montes Azules have 1 wide range.

A key difficulty in these analyses is the assignment of
an area to the inventory. Mammals move widely within
fegions and among kabitaes, which prevents researchers
fom caleulating species—arca relationships. except on 3
political, much larger scale. such a5 staces or countries,
I used inventories from lowland regions, but included
onc midelevation locality { 10O m above sea lavel )- The
six localities in this study are in the Reserve ar within 20
km of its limits, except for Palenque, which was in-
dluded because it is part of the Laczndonz region, al-
though all species recarded from there were also re.
corded in the Reserve tocalities,

To exaumine the patterns of species richness and their
dlocation per mammal order 1 ran 1 stepwise multiple
fegression where independent variables were mean
latitude of the site, mean annual rainfall, mean altieude,
ind altitudinal range. [ first fan 2 stepwise multipie
rgression malysis on 24l sites and then removed those

Selvz Lscandonz: Diversity, Conservation 783

net covercd by tropical cainforest (Chamela and
Masaguarai). 1 did this to assess the effecrs of the pre-
dicrive vadabiles by controliing for vegetation rype. For
<xample, [ expected the initial analysis to vield some
cotrelation of mammal species richness with raintali,
which was expecred to disappear or weaken when the
nonrainforest localities were removed, Different mea.
sures of species richness (dependene variable) were
given by toral number of mammal species, specics of
bazs, rodents, cumivores, marsupials, and xenarthrans,

Mammal species from the Montes Azules Reserve
Were assigned to caccgories celevant to their bivlogy
and conservaion starys. These variables were dier, body
foass, spatial habits, temporal habits, and endangerment
status (see Table 2). Categories of endangerment status
were assigned following the classificztion proposed by
Ceballos and Navarro {1991 for noavolant species, and
the classificarion of Medellin and Arita (in press) for
bats. These categorics include "out of danger.” “fragile.”
“threatened,” and “endangered.” and as used here they
are 2pplicable only to the Mexican populations of each
Species. This means that in some cases the specics may
8ot be endangered worldwide, but only in Mexico.

In most cases tests of allocation of particular groups
0 guilds, staws, or cells in the matrix of spatial and
temponi habits, diet caregories. and body mass were
prevented by the large number of empty cells thar did
not allow the use of cacegorical models to analyze these
patterns. [n cases where samplc size in the smallesy cefl
W25 cqual to or greater than 3 [ used 1 G-rest of good.
ness of fie with Willlams' correction for samples of less
than 200 (Sokal & Rohlf L981). To test whether Montes
Azules offers shelter to 1 greater proportion of species
facing conservation probiems than expeacted by chance,
I calculated the expected frequencies from the frequen-
Cies dbserved in the ronmarine, nonvolant rmammal
fauna of Mexico 1s reported by Ceballos and Navarro
(1991) and those reported by Medellin and Arica (in
press) for bats. To examine the distribution of species

Table 1. Neowopical focrions ased in the diversity comparison and the independent vaizhles used for the stepwise analysis.

Average Average

Rainfart Altitude Allitude
Location Latitude (rmmiyr) (M above sea level) Range
Cumela 19.5° 748 250 300
M, Azules 16.3° 2,500 300 LG50
L 5elvy 10.5° 3.994 85 100
Barre Colorado 9.15° 2,656 100 165
Guatopo 1.0 1,500 700 1,25¢
Masaguaear 8.3" 1500 68 15
Cuze Amazonien 12.5° 2.387 200 50
o n 12.0° 2,028 380 300

tm 1.0 2,337 50 50

Deta are froym Chamela, Ceballns and Miranda (4986); Setua Lacandona, s study ang Gobierno del Estady, dr Chicpas (1992); La Selva, Clark
(4999); 3arm Cotorads Letgn and Weghe (1990,

; Guatope and Hasaguaral Eirerrbng el ul (1979) ard Trow (1979); Cuzco Amasdnicn,
Buuetlman ang Koechlin (1991 ); Wanu, Terborgh (1990} and Ascorra et al. (19913); Betém. Hammond 1992)
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Hedallfn
Table 2. List of mavamai species found (e the Momes Azules Blosphere Reserre, Seiva Larandona, Chispes, Mexico.
Species Dies” Mass® Space® Time® Starus’
Marsupialia
Caluromys derbiarus* o] M Ar No Co
Chironectes minimus” c M T No Th
Dideiphis marsupialis* E/Q L 5 No Co
Dideiphis virginiana® ErQ L Sc No Co
Marmosa mexicana* o 5 Ar No Co
Metackirus nudicaudarus® FrO M Sc No En
Philarnder opossum* O M 5S¢ No Co
Chiroptera
Balantiopteryx o vo 3 Vo Ne Th
Balantiopteryx plicara vo H Yo No Co
Peroprteryx kappleri® ris 5 Yo No Fe
Peropreryx macrotis o 1 Vo Na fr
Rinmchonycteris naso” vo s Yo No Th
Saccopeeryx bilineara* vo 5 Vo No Fr
Noctilio aibiventris Vo 5 Vo No Co
Nocrilio leporinus* C 5 Va No Co
Mormoops megalophyita® ro 5 Vo No Co
Prerongrus davyii o S Yo Na Co
Pteronotus gymnonorus | e H Yo No Th
Pteronotus parmneliii® Vo 5 Vo No Co
Chrotoprerus durrils” C H Vo No Th
Lonchorkina aurita* vo s Vo No Fe
Marrotus waterhousii vo 5 Yo No Co
Macropbytium macmphylium® Lo 5 Yo No Fr
Micromycrers brackyolis® vo S Yo No Fr
Micromycreris megaiotis® Qo 5 Yo No Co
Micronycrerts schmidtorum o 5 Vo No Fr
Mimon cozumelae* /o] 5 Vo No Fr
Mimorn crenudatum® o 5 Vo No Ean
Piyliostomus discolor® O S Yo No Co
Phyilostormus stennps* O s Vo No Th
Toratia evntis® Lo 3 vo No ™
Tonarig hrogilivrgis* vo 5 Va No Fr
Tonatia hidens* o 5 Yo Na En
Trachops cirrrosus” < s Vo No Er
Giossophaga commussarisi® P S Yo No Co
Glossophaga soricina* P § Yo Ne Ca
Hylomyctens underuwoodi® 13 s VYo b Er
Carvllia brevicauda® TH 5 Vo No Co
Caroliia perspicitlara® FH 5 Vo No Ca
Artibeus jamarscensis* FH b Yo No Co
Arribeus lituratus® FH 5 Yo No Co
Centurio senex® EH 5 Yo No Co
Chiroderma salvini® ¥H ] Yo No Co
iroderma viiiosum® FrH 5 Vo No fr
Dermanura azreca* FH ] Yo Mo €Ca
Dermanura pbaeotis® FH 5 Yo No Co
Dermanura watsoni® FH 5 VYo No Co
Platyrrhintes befleri® FH 5 va No Co
Sturnira lilium® FH S Yo No Co
Sturnira ludovicit FH 5 Yo Mo Co
Uroderma bilobatum® FH 5 Vo No Ca
Vampyressa pusitla” FrH § Vo Na Fr
Vamipyrodes majort FH 5 Yo No Fr
Desmodus rotundus® 8 5 Vo Ne Co
Diaemus youngi” B ) -Vo No ™
Diphylla ecdudata® B 5 va No Co
Natalug sramineus* vo 5 Vo No Co
Thyroptera tricolor” vo ] Yo No Th
Epresicus furtnalis® o s Vo No Co
Lasturus borealis® e § Yo No Co
Lasiurus ega* vo L Vo No Co

Conservation Alology
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8%
Table 2. Contnued.
specier* Dier” Mass® Space® Time* Statuy®
Myctis albesceans® Riie) 3 Yo No 13
Myons elegans® Vo 5 Vo No Co
Myotis fortidens® vo 5 Vo No Co
Myoris keayst® o -1 Vo No Co
Pipusirellus subifiavus® o 5 Ya No Coa
Bauerus dubiagquercus® vo 5 Yo Na Th
Eumops hansae* . vo s Vo No En
Molossops greenbaili” vo 5 Yo No Fr
Molossus ater” o 5 Yo No Co
Motossus molossus® vo § Yo No Cao
Primmates
Alouarta pigra® &H L Ar Di En
Areles geoffroyi” FH L As i En
Xeoarthra
Cyclopes didacryits® vo M Ar No Th
Tumandua mexicana® ve L Se o] Th
Cabassous cenralis Vo L T {3 En
Dasypus novemncincius® o L T Di Co
Carnivora
{Urocyon cingregargentens® c L T B Co
Felis onca® C YL Sc Di En
Felis concolar* C VL T Di Th
Felis pardalis*® c VL 5¢ No En
Felis unedic® C L Sc No En
Felis yagouaroundi™ C L T Di Th
Lumre (ongicaudis® < L T Di Th
Conepatus semistriatus® F/O L T No Ce
Eira barbara® < L Sc Di En
Portos flavus* 740] L Ar No fr
Procyon loror* FQ L T No Co
Nasua nasua® EO L S¢ i Co
Perissodactyla
Tapirus barrii™ FH VL T > En
Ardodacryia
Tavassu tajacu” EH vi T Oi Fr
Tayassu pecart® FH Vi, T Di En
Mazama americana* H/G YL T Di h
Odocaileus virginiarus® HG YL T o1 Fr
Rodeatia
Sciurus aureogastert GN M Ar Di Co
Jeiurus deppei* GN M Ar Di Co
Sciurus yucatanensis® GN M Ar No Co
Ortbageomys bispidus* WG M T Di Co
Heteromys desmarestianus® GN § T No Ca
Nyctomys surmichrass® GN S Ar Ne Co
Oryzomys paiustris” GN 5 T No Co
Ory=omys alfaroi” G 5 T No Co
Cryzomys melanoiis* GiN H] T No Co
Oryzormys fulvescens® GN S T No Co
Oratylormys phyllotis™ GN ] Sc No Co
Peromyscus mexicanus® GN 5 T No Co
Sigmodon hispidus* WG $ T Di Co
Tylomys nudicaudus* GN M Ar Na Co
Spbiggrrus mexicanus® FH - 4 Ar No h
Dasyprocta punctata® ErH L T Ti Th
Agousi paca” FH L T No Th
Lagomorpha -
Syluilagus brasifiensis* WG M T No Co

" Orcter, Jarm:ly, and subfarily arrangemaent follows that of Wiisort and Reeder (1993). Speciay marked urth an astiritk are those recorded by

e author,

*Dre categories were modified from Eisenberg and Thoringion (1973) arut Robinsen and Redford (1988) urith data frorm many oreas in
¥opical Amertca: herbivore/grazer (H/G), af least S0% of dief ix leaves granfvore (GN} af leaxt 50% of et i secds; poilinivare (F), af fedsr S0
Of diet i5 poiten and nectar frugivorerbertivore (FIF), at least 50% of dist s fruils, remainder mastly plant matter; frugivorelonmivore (Fa).

Comcrvanon Blology'
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af leazt SO% of diet i fricits, nmainder mosily unimal matter; insectiporagmnivore (110), af teast TU% of JdiRl Is insects: carniviere { C), af least

30% of diet is fles of weriebraies sanguivore (8), diet composed of vertebrate blood

LS carégories were assigrted ort d lagartiymic seals anad ihe Jara came from adull animals i1 o6 fieid and from Robénson and Redford
(1988): pypall (5), <100 grams: #edium (M), 2100 g <1000 g large /L) =1000 z <10.000 g very large (VL) > 100 ¢
 Spatial habies refer 10 where the specres spends most of its aciive tirme primarily reevesorad ( T); scansorial (5S¢ primartly arboreal (Ar); volans

(Vo)

* Temporal hahits refer 1o rime of Uy when species s active nocturnai {No); at feast partiaily diurmal (D1).

{ Emdargerment status caregortes follow Ceballes and Navarm (1991} for nonvolant specres und Medellin and Arita (in press) for bai
Camman, oud of adl danger (Coj; Fragile (Fr); Threatened (Th}); Endangered (En),

by conservation searus among levels of biological cate-
gories [ culculated the cxpecred discributions from the
propoctions observed in the mammal faung a0 Montes
Azules and rot those for all of Mexico.

Results

One hundred and rweive mammal species have been
recorded in the Montes Azules Blosphere Reserve. My
Held work accounted for £03 specigs, 97 of which I
found in the vicinity of the Chajul Trapical Biolagy Sta-
tion. The athers | found were in four additional lowland
rainforest localities and one midelevation { 1000 m) lo-
cality (Table 2, Fig. 1). Field work by other researchers
working at Lacanjd-Chansavab and the Yaxchilin ruias
have reported many species. among which are nine ad-
ditlonal anes (J. Arrovo-Cabraies personal communica-
tion) agr yer decected by me. Ceballes and Navaro
(1991) reported a toeal of 419 species of native Mexican
mammals, Recent additions (o the national fauna include
those by Medellin et al. (1992 9ne opossum and one
bat) and J. Arrovo-Cabrales’ { personal communication)
coilection of another bat species in Yaxchilia, Selva La-
candona for a toral of 52 Mexican mammal species,
Therefore, the mammal fauna of the Lacandona repre-
senis 15% of the Mexican total

Tabie 3. Faunal rich and i

¥

In Montes Azules there age 7 species of marsupiais (all
but one of the totak for Mexico), G4 specics of bats (48%
of the 133 Mexican species), and 2 of the 3 species of
ptimates (there is some wnecdotal evidence thar the
third primate specics [Alouasta palliatal may be
present in the aorthwest). All 4 Mexican xenarthrans
have been reported from the region, 1 lagomorph cut of
14 Mexican species, 17 (7.7% ) rodents out of 220 spe.
cies, and (2 carnivores (34.3% ) out of 35 Mexican spe.
cies. The only Mexican perissodacryl, the tapir. is well.
represented. and four of the nine Mexican artiodacryl
species are there, Rodents, carnivores, and bas are the
groups most likely to increase in species numbers
through 2dditional surveys. All the orders of nenmarine
mammals and 27 of the 33 Mcxican families are presenc
in the region. If we refate these numbers to the land area
of the Montes Azules Reserve (0.16% of the Repubiic of
Mexico), it i3 cvident that this is one of the most im-
portane biodiversity sites (measured by spegies rich-
ness) in the country.

The 112 speccics of mammals within the Montes
Azuics Biosphere Reserve represent a typical Neowopi-
cal mammal fauna (Tables 2 and 3). Cuzco Amazdnico,
Peru, seems to be nowbly richer in mammal species
than the cther areas { Table 3). Considering faunal com-
position by mammalian oeder (Table 3; Appendix )} there

by {an order ( pials. bats. pr tenarthrans, lagemocphs. rodents,

arnivores, perissodactyls. and artiodacryls) In nine localitles ia the Neoapies.
Order*
Location Mars Bats Frim  Edim [ag Rode Carm Pert At Toml Reafererice
Chameia vy 33/49 (0701] [TA% 11 1&24 15722 o0 3 &7  Ceballos & Miranda 1986
Mts Azules G 6¥ST 22 &4 1 1%W15 AL W1 &4 112 This paper
Lz Setva 504 63/56 3 (%] /1 &4 1412 i 3 116  Timm [994
B. Colorado 6 659 5/5 &6 11 1112 &6 171 33 9%  Glanz 1990; Handlcy ct al 1991
Guatopo 7y 2904z w4 7wl 138 12 i U3 69  Eisenberg ct al 1979
Masaguaral 3 $1/59 23 34 171 115 &1 90 3 ™ Eisenberg et 2. 1979
Cuzco 17 540 1310 %7 /1 2619 1%L 171 54 134 Woodman et al. 1991
Manu a7 439 1311 T V1 o421 121 11 4 114 )Jznson % Emmmons 1990; Ascor
ctal 1991a

Belém wE 4641 &5 0% 1 1&16 s L 4

112 Ascorra et 3l 199tb: Eger 1977
Handley 1967; McCarthy &
Handley 198%; Mok et al. 1982
Peterson 196%; Pine 19735
Thomas 1913 McCarthy 1993
® TEe ntumber of species is separated by a diugonai from dre perceniage of be (vial hal eack group represencs
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markable similarity berween La Seiva, Costa Rica,
-onates Azules. The appendix liss the species in-
ies for each of the nine localities,
zies richness of a given site is affected by many
mmentai and geographic factors; notable among
are rzinfall (directly correlated with primary pro-
vity), latitude, and alticude. Thus, comparisons
4 be made among locaiitics that exhibit similar
dL latitude, and adtirede, or at least areas that are
& well-defined mits thar charzcterize their physi-
ohy {c.g, within dry tropical deciduous forests,
un lowdand rainforests, within deserts ). Because the
¢ localities include sites 2s small as Barro Colorado
«d (1500 ha) and as large as the Montes Azules Re-
¢ (331,200 ha) with 1 wide range in between and
:use all chese had very similar numbers of mammal
des. the size of the area seems not to be an impor-
“facter in species richness,
1 the stepwise analysis, total mammalian species
:ness was correlated with rminfafl (mammal species
5977 + minfall) x 0.02; r = 0.69: p = 0.04), a8
5 bat specics richness (baz species = (22.18 + rain-
I X001 = 0.86:p = 0.003). Xenarthrans showed
ompound model where laticude had 2 negative cffect
4 rain had 1 positive effect {xenarthrean species =
=8 + (ladtude X —0.31) + (rainfal < 0.01): r =
"9:p = 0.14). No other group showed any significant
2nds.
When [ removed the localities not covered with rop-
2l rzinforest ( Chameta and Masaguaral ) the corretation
ith meinfall disappeared, as expected. The ondy signifi-
at modet {ar the multiple regression critica level of a
9.15) for toral mammal species richness was a nega-
‘¢ correlation with altitude {mamunai species =
23.8 + ddtude) x -0.07;r = 071 p <0.15) how.
‘er, this scemed biased Bats were correlaced with rain-
d(bacspecies = (18.07 + rainfall) X 0.013; r = 0.92,
< 0.0%). Xenarthr species dchness correlated necga-
vely with sititude range (xenarthe species = {R.41 +
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altitude range) X —0.003; r = 0.87, £ < 0.01) No
other model was significant for any other group.

Other regional {not by state) Mexican mammal in-
ventories do not reach the richness levels (112 species)
of Montes Azules; among the richest inventories are the
Chamcta Reserve with 67 species (Cebailos & Mirandz
1986), Los Tuxras with 89 (Estrada & Coates-Estrnda
1986), the Valley of Mexico with 87 (Ceballos & Gal-
indo 1984), and [a Angosturz. Chiapas with 74 (Alvarez
et al. 1984).

Bats are major coatributors o mamma) species rich.
ness in the Neotropics (Eisenberg 1989; Wilson 1990),
in Montes Azules, La Selva, and Barro Colorado bats
account for over 50% of the mammal species. Four {o-
alities {Montes Azules, L2 Selva, Manu, and Belém)
show 2 remarkably similar number of mammatian spe-
cies, but their values in the predictive variables (dier,
mass, habits in space and time, and samus) vary widely.

Sixty-six percent of the manunals in Montes Azules
are smaller than 100 g whereas only 8 (7.1% ) are larger
than 10 kg (Table 4). This is mainly due to bats, all of
which fall in size category 1. f we remove bacs, the
richest spatial habits group is the terrestrial species,
with 25 species, Of the remaining 23 species, 11 are
scansocial and 12 are arboreal. The terrestrial species
e more ot less evenly distributed among size catego-
rics. the scansorial species are primarily intermediate in
size with some large species, and the uborea species
are intermediate in size with few large species, indicae-

ing 1 negative size trend when progressively znalvzing
the spatial lavers of the forest from the bottom up. The
most heavily occupied cells in the matrix of dievhabity
size are those occupied by frugivoroussherbivorous bats
(16 species) and by insectivorousomnivorous baws 37
species).

Nearly half of the mamemal species in Montes Azules
interact directy with plants in 2 variesy of ways, includ-
ing herbivorous’grazer and granivorous species (e.g,
deer, mice), seed dispersers (e.g. tapir, many bars), znd

Table 4. Allocation of mamumal species recorded from Montes Azales Blosphere Reserve to celfs in four variables of their biology.
Sparial Resource® . .
. Terrestriai (T) Size Scansorial {Sc) Size Arboreal (Ar} Size VolanriVo) Size
Diet & M L Vi 5 M L VL 5 M L vi s M L VL Torat
W6 o1 1 o2 5
N 40 /0 Lo 13 12
P 30 3
i vl 03 V2 16:0 24
R 20 20 2t e 10 20 11
i Vo vt o/t 1 uo 370 42
« C Vo w3y oo vt o 0 12
{ : 30 3
3?_ oal 7 3 9 8 1 2 3 2 2 s 4 o 64 (12
E_.'.n" Numbers int vack ceil indicate ipecres (bal arr noctwrmaliar (east partizily diumal Abbrevictions ary Jdefined in the foomote of Tabie 3,
o
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pollinators (e.g. Caluromys. Glossopbaga spp.). The
other half of the mammal species feed mostly on insects
or vertebrates.

In Montes Azuies therc are no sloths or spiny ras
(Echimyidae). Several species of primates {ar least
Jaimiri and Cebus ) in addition to severat species of bacs
that occupy similar habitats in nearby cegions arc also
absent All these specics are present in neacby cainfor-
«s¢s o the south, but seem to reach their northern dis.
tributioral limit berween the paralels 9—10 nocth, on
the border of Panarnd—Costa Rica and southern Nicara-
guz. On the basis of species distribution, habitar affini-
ties, and the habitats preseac in the Lacandona, there are
at lease 24 specics that are expected (but not recorded)
ln the region. Among them are: two shrews (Cryprotis
parva and C nigrescens), several bats (Cenrronycteris
maximilians Diclidurus albus Preronotus persona-
tus, Micronycteris sylvestris, Vampynim spectrum,
Choeroniscus godmani, Dermanura.iolteca D. hartii,
Lastunus cinereus, Eumops auripendulus, £ nanus,
Promops centralis and Molossus pretiosus), several
tmice (Ctonyctomys harti, Reithrodontomys mexica-
nus, Peromyscus boylii, P oaxacensis, Neotoma mex-
icarta) plus the long-tailed weasel (Mustela frenata),
the grison {Galictis vittata), the striped skunk (5p:-
Ingale putorius), and the wropical ringail (Bassariscus
sumichrasti). From reports of some local inhabicans,
possibly the muntled howler monkey (Alouatta patli.
ara) reaches the western edge of the Lacandona, but no
hazd cvidence is yet available. Two species that fre-
quently are bencfitted by human activicy are expected
@ show up in the near future: 1 cottoneail (Splvilagns
floridanies) and the coyote { Canis latrans).

The marumal fauna of the Lacandona inctudes several
species that in Mexico have been rcported oniy fom
this area, including Metachirus nudicandatus, Tonatia
bidens, and Cabassous centralis. Additionally, six spe-
Cies of bats reach Mexico ondy in the fringe of minforest
near the border with Guatemnala: Micronycrerts schmid.
forum, Macrophyllum macrophytlum, Tonatia evotts,
Mimon crenulatum, Phyllostomus stenops, and Eu.
mops hansae Other than the dawm presemced here the
most recent collection of most of these species was
about 30 years ago in Campeche and Tabasco (Lay
1962; Jones 1964). The Guif fladands of these states
have since undergone drastic environmental modifica-
tions.

Endemics for Middle America (as defined by Hersh.
koviz 1958) that are present here inctude 17 species, of
which 7 (denoted by @n asterisk) arc cndemic 1o the
Central American Core. the area berween the Isthmus of
Tehuantepec and Panama: two marsupials {Caluromys
derbianus, Marmosa mexicana)}, five bats (Baian-
Hopteryx fo*, Tonatia evotis®, Mimon cozumelae, Der-
manura watsoni, Myotis elegans), the black howler
wonkey (A pigra), tree squirrels (Scrurus yucata-
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. hunting pressure, cconomic impact (pests, pets, e,

Mededlin - -

nensis*, S deppet’, S aureogaster), a1 pocker gopher
{Ortbogeamys hispidus), four mice ( Heternmys desma.
restianus, Tylomys rudicaudus®, Qtolyiomys phyilo.
ts°, and Peromyscus mexicanus), md the porcupine
(Sphiggurus mexicanus).

Assignment 0 1 st3us category must be bascd not
oaly on population densities and distributional ringe,
which ace correlated in Neotropicl mammals (Arita et
al "1990), but aiso on marc immediate factors such 15

body mass, and fecding and migratory habits, which ex-
pose a given species to habitat desuruction in at least
two scparate geographic aress. & certzin degree of au-
tococrelation will be unavoidable when agempting to
praduce a list of endzngered species by categorical or-
dination; for example, carnivores, which suswin lower
population densities (Eisenberg & Thorington 1973;
Robinson & Redford 1986}, tend to be large-bodicd.
These two fctors interace in this case w make this
group more susceptible to endangerment.

The goodness-of-fit test examining whether the dis-
tribution of species among the four status caregories
was different between the faunz of Mexico and that of
Montes Azules (Willinms' corrected G = 3.48: df = 3)
was not significant. However, when [ grouped wogether
the categortes of species at risk (fragile + threatened +
endangered) [ found thac there are moce species facing
conservation problems in the Montes Azules Reserve
than expected Rom 2 random sample of the Mexicn
mammal funa (Williams' corrected ¢ = 5.09; p <
0.023: df. = 1). Seatuses of mamunal species from Moa-
tes Azules are listed in Tabie 5. all large species face
<onservation problems, and camivores tend 10 be in the
same situation (G = 707, p < 0,01).

i
|
|

Discussion

Bzsed on the local Mexican mammal inventores avail
able the Montes Azules Biosphere Reserve (cepresent .

Table 5. Comservatjon sttus of 112 species of mammals from
Montes Aznies, Seivz Larmandona, by order.

Qut of -
Order Danger  Fragila  Threatened  Endangered 3
Marsupialia b q 1 1
Chiropterz 6 111 9 3
Primates 0 Q Q 2
Xenarchen 1 Q 2 L
Lagomorpha 1 0 ] Q
Rodentia 14 0 3 0
Camivorz 4 1 3 4
Perissodactyla o Q 1] 1 <
Articdacryia a2 2 1 |
Total 61 19 19 (=
Teral for Mexico lov [} 35 L

These starus ievels are appitcable only 1 Mexico Allocanion .:;'
on the categories by Ceballos and Navares (1991 ) and Medeilin
Arita {inl presxc). z
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:g the Selva Lacandona) is the richest region in mam-
:ab specics. Comparing it with other localitics in the
umid Neotropics. Montes Azules is as rich 15 most
ther loczlities; only Cuzco Amazonico. Peru, has more
Jecies.

" Mammal specics richness increases with decreasing
atiude. fom the tempemaie regions toward the tropics
Pagel et al 1991; McCoy & Connor 1980: Simpson
964; Wilson 1974). However, I did not find such 2
rend. Al of the localities 1 used are within the tropics
nd are primacily ac low alticudes. This suggeses thac
dthough ladmdinal gradients exist at scales that encom-
aass tropical and temperare zoncs, the rend is not de-
eemble within die lowland tropies.

The two localities not covered with wopical rainfor-
=t ace responsible for the correlation with rninfall,
Within rainforest habitaes there is no correlation be-
ween species nchness and rainfdl In those habiczrs
mammal species richness may be inversely related to
atitude. However, the pattern is not clear, There is ondy
one locality (Guatopo) ar 700 m above sex level, all the
others arc below 380. The Guatopo daca point seems to
drive the regression. It is striking thar there are 4 local-
ities for which the specics number is very similar, rang-
ing frem 112 in Montes Azules w 116 in L2 Selva. This
simijarity greaty reduces the significance of the regres-
signs because the four localities represent 3 wide range
of variation in latitude, aiticudinal fange, and rminfall.
This suggests that mammai species richness in localicies
sharing 1 vegeration pe (tropical rainforest ) and a clj-
ware parern (hot humid) is high and relatively stabie.
The similacities in marnmal species richoess among lo-
alives that vary in rainfall, laucude. and altinide scerm to
indicate an asvmpeotic maximum (round 1 LO—120) of
mamonal species-packing in areas where minfzll s ar
least 2000 mm 1 year. alucude is 3t most 380 m, and
btitude is 2t most 16,5 degress.

- These results suggest that comparisons should be
kept within particular ranges in alttude and among ar-
s with 1 similar range of microhabitats, However,
there acc virrually no invencories for such narrowly de-
fncd cegions, and these results are indicative of the high
“diversity and asymprotic nature of mammal faupas in
Topical rainforests. Area effects seem futile if we coa-
Yder that this analysis included very small areas (e.g.,
Barrg Colorado) and very large ones {e.g.. Montes
Anules Reserve), covering a wide range of area size, [n
4l areas species richnesses remained very similar; evi.
dently there is no correlation between the size of these
TS and the number of species thae inhabir ther,
Most mammai species reached their distribution Hm-
before the Pleistocene or shordy thercafter, and
Mammai distribution in the Neotropics follows 1 de.
&reasing gradient (Hershkovicz 1958 Savage 1974).
Medatlin cr oy, (19928) reported that the distribution of
Zlewst 19 species of bats reach their northern limirs in
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Pinami~Costa Rica, significandy reducing che total
number of bas found north of this region. We have
argue thae this depauperation suggests a biogeographic
boundary comparable to Hershkovi's (1958) Middle
American Province of the 8razilian Subregion, but onc
that shifted o Panama-—Costa Rica, abour four degrees
wward the west,

The mammal funa at Lacandona lacks some groups
that can be remarkably abundant and/or.widespread in
other areas of Middle America and the rest of the Neo-
tropics {£.g., Echimyidae, sloths, Cebus, Safmiri, seveml
bats). An ccological explanation for the absence of these
species in Chiapas is not immediately evidene: there is
no apparent habieat discontinuity thac would prevent
their narthward extension (as attested by the multmde
of species associated biogeographically with the Brazil-
ian subregion thac have successfully colonized the Mex-
ican wet tropics). There is only a geographic botwencck
dlong the lowland rainforest in the aorthern coast of
Honduras (Hershkovitz 1969).

Temperarure appears to at lease partially limit the dis-
tribution of animals (McMab 1973; Brown & Gibson
1983; Root 1988; Bozinovic & Roscnmann 198%9). The
winter's constanty cloudy/hazy, cold spells (“nortes™)
thac characterize southern Mexico's weather patrern
may be a partial explanation for the absence of ar least
some of these species. The sloths, for examptle, have
very low basal membolic rates (MeNab 1982) and be-
have like 1 near-ecrothermic mammal, requiring daily
exposure (© direct sunlight 0 increase digestive eff-
ciency (Mongomery & Sunquist [978; Eisenberg
L9B3). Thus. nortes probably prevent them from reach-
ing into northern Central America and souchern Mevica,

The echimyids arc terrestrial and scansorial rats feed-
ing on fruits, insects, seeds, and fungi (Eisenberg 1989),
In northern Middle America there are 1 series of scan-
sorial and arbarent (Otoplomys bhyilotis, Tylomys
Spp.. Nycromys sumichrasti, and Crorntyctomys barti)
and terrestriat (a1 least Peromyscus mexieanus and Ory-
Zomtys Spp.) racs and mice whose niches would seem-
ingly overlap ar least partizlly with those of the missing
echimyids. However, many of these species co-oegur ar
a local scale with P, semispinosus ind Hoplomys
&mnurus in Costa Rica {McPherson 1985). Additicn:
ally, the high biomass of these cchimyids (Fleming
1971} indicate that whenever they are present they are
firly successful, being one of the most abundaat mam-
mal specics. If their aiche overlapped with thac of the
ather mouse and rat species, we would cxpect that in
the absence of cchimyids the other mice would increase
in biomass © reach the levels reported in localitics
wherc the ewo occur 1ogether, However, biomass levels
reported by Fleming (1971) are hardly ever approxi-
mated by all the other mice combined in localities
where no echimyids exist, and then only under depau-
pered, isolated conditions (e.g., Los Tuxtas, Veracruz,
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Dirza & Miranda 1991; Sinchez-Cordero 1993). This
suggests that some environmental factor, perhaps a
aiche variable, is the cause of the echimyids’ absence in
southern Mexico. X

The northermn coast of Honduras is probably a kev
region to investigace the northward attenuadon of mam-
mal faunas. In partcular, piant and animal invencorics
shiould be carefully developed on both sides of the rin-
forest bottleneck in the region of the Paruca River in the
northeast and the region of the Ulua River basin, nextio
Guatemaia Comparing these two inventories and iden-
tifying and evaluating the discrepancies might belp <-
plain the funal crease observed to the north

Even with the missing specics, the faunz of Montes
Azules stands a5 very diverse in Mexico, comparable w0
Amazaonian faunas. These analyses suggest that within
the lowland Neotropical mainforest, differences in spe-
cies richness are probably not refated to limitations of
rainfail, latinede, and altitude. ‘Rather, above a certain
limit of rainfall and below a critical level of latitude and
altitade, mammal species richness seems to reach an
asymptotic maximum. This ebscrvation should be re-
exampined once more complete mammal inventories are
zvailable for the Neowopical rainforest

Herbivorous vertebrates affect the forest vegetation
in many ways, fTom specific selective pressures 1o struc:
mural charagteristics. A significant influence of herbivo-
rous mammals on {orest structure wnd specics compo-
sition fias been suggested by Dirzo and Mirznda (1991 ).
They found that where the large herbivorous species
had been hunted ouc in the past 20 vears (Los Tuxtlas)
darmage to seedling and sapling foliage was zero and
seedling density was 33 per m’. fn contrast, in an area
with an intact mamimat faunz ( Meones Azules) this dam-
age accounts for 27% of the leaves of scedlings and
saplings, and seedling density was 23 per m?, Of their 20
1.m® plots 14 had one dominant species. and there was
an average of 2.3 species per plot in Los Tuxtlas. Ondy 2
showed dominance in Montes Azules, and the piots con-
tined an average of 6.7 species. The Shanaon-Wiener
value in Los Tuxtlas was 1.07 and 3.71 in Montes Azules.

Additionally, Putz et al. (1990) cxamined the forest
composition in small islands where seed predacors and
herbivores have been absent for 75 years in Panama.
They found lower diversity levels in the large urees, and
the sume few dominant tree species dominated under-

story and herbaceous lavers. Dominants in these islands:

are mammal-preferred, large-sceded species. .
Similarty, if the species occupying the top of th
trophic pyramid are absent. frugivores, granivores, and
herbivores become unnarturally abundant and forest
strucrure will change accordingly, with either a thinned
undergrosth or undergrowth deminated by species not
predated upoa by vertebrates. For example, De Steven
and Putz {1984) evaluated se=d predation and recruit-
ment of a wee species favored by mammals (Dipteryx
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panamensis). Predadon on Dipreryx secds and seed
fings on Barro Colorado {where sced predatoes have
low predation pressures ) was much greater than on the
mainland { where predation by humans and other carm
vares is strong), which resulted in decreased recruic
ment of scedlings into saplings and saplings into trees
Although some experimenzal work remains (0 be done
to ascertain the process outlined here, it is intuitivet
clear that herbivorous mammais determine (o an impor-
tant extent the diversity and suucrure of tropical for-
ests.

The analysis of conservation status has some prob-
lerns of autocorrelaton. Cebillos and Navarro (1991).
whose classification is employed here, used a serics o
traits of each species to assign endangerment points. For
example, carmivorous speties received one point, whiie
large species ceceived up to six points. Endangered spe
cies were those with at lcast 11 points, thrcatened spe
ces had 9 or 10 peints. and fragile species were those
with § points. Below that level species were considered
out of danger. [t is evident from my results that all large
species face conservation problems and thac being a car.
nivore affecrs the probabilicy of being endangered it
least in part due to the classification method. Aric er 3.
(1990) found the same. Carnivores in generat live 1t
lower densities and need larger habicar areas than spe
cies in other trophic levels (Eisenberg 1980; Robinson
& Redford 1986: Redford & Rabinsoa 1991). Thus, car-
nivores tend o be endangered. Similarly, large species
Uve at lower densities (Eisenberg 1980: Robnson &
Redford 1986) and are the most sought-after amimals for
hunting. in theee studies on hunting in South Ameries
21 of 24, 13 of 15, and 20 of 22 mammal species weigh
over 1 kg (Vickers 1991: Avres ecal. 1991 Mirermeicr
1991, respectively), whereas the vast majoricy of the
Neotropical mammals weigh less than 1 kg Redford
(1992) has also shown thac it is the larger species tat
suffes the greatest hunting pressure, All this implics that
large specics indecd are more susceptible 0 endanger-
ment

A greacer propection of specics face conservation
problems in the Montes Azules Biosphere Reserve than
expected from 2 random draw of the Mexican founa T
is imperative to conserve this area as ve would be pra-
tecting 2 significancly greater number of Tagile. thrext-
ened, and endangered species than in other portions a
Mexico. The Selva Lacandona ( together with its exien
sions into Peren and Calakmut) contains oae of the 125
viable populations of jaguars, white-lipped peccarich.
and wpirs in Middlc America The outstanding spesich
richness of Lacandona sirengthens the imporance X
conserving the region. The fact thar at lgast mine specid "
are represented in Mexico only in the Lzcandona
pauimony value to it and further reinforces the aced &
proteet the region.

The urgency and significince of conserving the i
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Lacandona is clearty evident by the large aumber of
species of different groups thac inhabit it. This poine is
further emphasized since: (1) Moates-Azules {and thus
Lacandona) contains 3 greater number of species facing
conscrvation problems than expected by chance 2lone;
(2} e is the maost species-rich ecosystem in Mexico; (3
wany species are represented in Mexico by their pop-
uladions in Lacandona; and (4} it is the largest remmnant
of the uopical minforest ecosystem in Mexico and part
of the largest expanse of this vegetation type in Middle
* Americz, Conservation of the Lacandona represents one

of our last chances to explore, test, and appiy sustain.

able develepment practices in one of the most diverse
. ecosystems of the world
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Appendix. Mammal species inventory of nine neotropical locations.

My La Sefua,
Chamela  Aruies R

Coiorado

Barro Cuzeo

Guatopo  Maraguaral  Amaz Marru Beiern

Marsupilla
Caluromys derbiamus X X
Caturmmys lanatus
Caluromys phriander
Caluramyswps irmpta
Glironia sp.
Chirmnectes marmmig
Dideiphiz martupiaiic
Dideiphis virgimana
Marmasa canescens
Marmasa fuscata
MHarmarae rrexicana X X
Marmosa murina
Marmesa mbinsomi
Marmoseps nocrivagus
Marmosaps parwdens
Mecackirus nudicaudans X
Micoursus cinerea
Micoureus regina
Monodelphis adusta
Marodelpiis americana
Monodeiphis brevicavudata
Philander andersond
Philarnder opassum ' x X

Chiroptera
Balantoptery= o X
Balantiopteryx plicata hd X
Cerrorpeteris maximeliani
Carmtura brevirosmris
Cyrarops daiecta
Dicliduruy aibus X
Perapteryx bappleri
Perapleryx lnucoprera
Peropieryx macris
Rbynchonycterit naso «
Saccopteryz bilineata X
Jaccopteryx canseqns
Saccopteryx feprura
Noctilio albivenmris
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hamelas  Arules

Moy

La Saiva, Barro
Colomado  Guatopo  Masaguaral

R

Cuzep
Amar

Manu

Beiemn

Nocrtlin teporimus
Mormoops megalophyila
Plaranosus dayys
Prerenolus gymnorarus
Pterongrus parneliit
Plaronntus pertonaius
(hrrofoprerus aurves
Lonchorning auritg

Macropaylivm macropyilum

Macronus watertousii
Microryriemiz brachyotts
Micrormycteris dapiect
Micromyeteris birsuea
Micromycreris megaiaris
Micrmycteris minutg
Micronycrerts nicefort
Micranycteriy jcbhimdiorum
Micronyereric syiveyrris
Mimon crenuiarum
Mimon corumeiae
Phyilostomus discoiar
FPhylioscomus elongatus
Phyilostomus hastatics
Phyliosramus sirtops
Tonalia bidens

Torarig braniitense
Tonatia carrbert
Tonaria evnnis

Tonara siiviepta
Trackops cirrosus
Yampyrum specerum
Liomyctens spurveiti
Lonconphyiia mordax
Lormchopryiia mobusia
Lonchophytla thomast
Aroura caudifer
Chosrmnucus godmant
CHoeDnLCUS minor
Glassophaga commussarisy
Glassophaga tangrmsons
Glossaphaga sorcing
Hylorpeteris undernodt
Lepronyeiers curasoae
Lickonyetart obscurn
Musorycteris barrisons
Cartiifia brevicauda
Carvilia castanea
Caroliia perspretitata
Corollia subrufa
Rbinopbyila pumifio
Rbinopbytiz sp

Amemrida centurio
Artibeus jamarcensic
Arttbeus Ninrarus
Ambeus obreurus
Artibeus planirosors
Cemmurio tanex
Qiroderma satuimi
Qroderma minitaum
hiroderma villosum
Dermanura andersen:
Qermanura azreca
Bermarurg cinerea

Dﬂ"n.anuﬂ: Jroma
Dermanure hartei
Dermanura sharoris
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