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ABSTRACT

[tatiaia National Park (PNI) and its surroundings present a unique fauna due to different forest for-
mations with well-defined climatic and vegetation bands. The Itatiaia massif has four vegetation types
that follow an altitudinal gradient: lower montane forest, montane forest, upper montane forest, and
Campos de Altitude. Hence, this region is ideal for studying geographical variation in biological diver-
sity. The main objectives of this study were to report on nonvolant mammal species known to occur
in Itatiaia National Park and its surroundings and to determine if their distributional pattern is related
to elevation. A review of the literature and a complete survey of specimens deposited in museums,
as well as small-mammal trapping were carried out in order to obtain a complete record of the species
from the region. Precise locality data were obtained for all specimens recorded, allowing the inclusion
of each collected or observed individual in an altitude and vegetational class. We made a direct or-
dination gradient of marsupial, primate, and rodent species abundance with the altitude. Sixty-nine
mammal species were collected or reported for the Itatiaia massif, belonging to seven orders and 20
families. Of these, 33 species (47.8%) are included in the official list of threatened or believed-to-
be threatened species in Rio de Janeiro State. The orders Rodentia, Carnivora, and Didelphimorphia
had the highest species richness, with 25, 14, and 13 species respectively. When species were grouped
according to the vegetation, 16 species occured in the lower montane, 56 in the montane forest, five
in the upper montane, and 21 in the high-altitude fields (Campos de Altitude). The communities of
marsupials, primates, and rodents have an ordination pattern related to the altitude. Species richness
was higher between 500 m and 1,500 m above sea level in montane forest, which is in agreement with
recent studies showing that species richness can reach its maximum at mid-elevations.

Key words: species composition, altitudinal gradient, inventories, vegetational types, Atlantic Forest.

RESUMO

Padrao de distribuicio altitudinal e riqueza de mamiferos ndo-voadores no Parque
Nacional do Itatiaia e seu entorno, no Sudeste do Brasil

O Parque Nacional do Itatiaia e seu entorno apresenta fauna peculiar em razao de diferentes formagoes
vegetais, consistindo em faixas definidas de clima e de vegetacdo. O macigo do Itatiaia tem quatro
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tipos de vegetacdo que seguem um gradiente altitudinal: Floresta Submontana, Floresta Montana,
Floresta Alto-Montana e Campos de Altitude. Por isso, essa regido é ideal para estudar variacdo
geografica na diversidade bioldgica. O principal objetivo deste estudo foi relatar as espécies de
mamiferos ndo-voadores conhecidas para o Parque Nacional do Itatiaia e seu entorno e determinar
se elas apresentam padrdo de distribuigdo altitudinal. Foram realizados revisdo completa da literatura
e levantamento de espécimes depositados em museus, bem como esforgos de captura de pequenos
mamiferos, a fim de obter o levantamento completo das espécies da regido. Dados precisos sobre as
localidades foram obtidos para todos os espécimes levantados, permitindo a colocagdo de cada individuo
coletado ou observado dentro de uma classe de altitude e de vegetacdo. Foi elaborado gradiente de
ordenacédo direto da abundancia de espécies de marsupial, de primatas ¢ de roedores com a altitude.
Foram coletadas ou relatadas 69 espécies de mamiferos para o macigo do Itatiaia, pertencendo a 7
ordens e 20 familias. Dessas, 33 espécies (47,8%) estdo incluidas na lista oficial de espécies ameagadas
de extingdo, ou presumivelmente ameagadas, do Estado do Rio de Janeiro. As ordens Rodentia,
Carnivora e Didelphimorphia apresentaram as mais altas riquezas de espécies, com 25, 14 e 13 espécies,
respectivamente. Quando agrupadas de acordo com a vegetacdo, 16 espécies ocorreram na Floresta
Submontana, 56 ocorreram na Floresta Montana, 5, na Floresta Alto-Montana ¢ 21, nos Campos de
Altitude. As comunidades de marsupiais, primatas e roedores tém padrido de ordenagdo relacionado
com a altitude. A riqueza de espécies foi maior entre 500 m ¢ 1.500 m, na Floresta Montana, o que
esta de acordo com estudos recentes que mostram que a riqueza de espécies alcanca seu valor maximo
em elevagdes medianas.

Palavras-chave: composicdo de espécies, gradiente altitudinal, inventario, tipos de vegetacdo, Mata

Atlantica.

INTRODUCTION

Rio de Janeiro State has been largely ignored
as far as the study of its mammals is concerned. In
the only extensive study of this type (Tribe, 1987),
77 nonvolant mammal species (excluding Cetacea
and considering only native species) were reported.
Pereira et al. (2001), also studying nonvolant terrestrial
mammals, listed 43 species from the southern coastal
region of Rio de Janeiro State while Bueno (1998)
found 21 species in Tijuca National Park. Since the
beginning of last century, Itatiaia National Park (PNI)
has attracted special attention because of its fauna
(Avila-Pires & Gouvéa, 1977; Holt, 1928; Pinto,
1951, 1954) and the range of different forest for-
mations found there, identified for the first time by
Ule (1896). In 1965, Segadas-Viana & Dau showed
that the Itatiaia massif presents zones and well-defined
climatic and vegetation bands. According to Ururahy
et al. (1983), the Itatiaia massif has four vegetation
types that follow an altitudinal gradient: lower montane
forest (from 400 to 499 m in the study area); montane
forest (from 500 to 1,499 m); upper montane forest
(from 1,500 to 1,999 m), and high-altitude fields (more
than 2,000 m). Recently, Safford (1999) compared
the high-altitude fields of some localities in sou-
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theastern Brazil (Itatiaia, Serra da Mantiqueira, Serra
do Caparad, Serra dos Orgios, and Serra do Mar)
with the pdramos of the Andes, and showed a floristic
similarity that extends to climate and soil.

The geographic localization of Itatiaia National
Park, between two large urban centers, and the fact
that the high-altitude fields are islands in a varied
and extensive landscape, characterizes this region
as a nucleus of the Atlantic Forest Biosphere Re-
serve, one of the biggest conservation units in the
world (Conservation International of Brasil, 2000).

The PNI and its surrounding provide an ide-
al opportunity for studying geographical variation
inbiological diversity. Studies of animal distribution
along an altitudinal gradient provide useful information
on their ecology, habitat preferences, and species
replacement (Goodman et al., 1996). The four vege-
tation types described for the Itatiaia massif present
distinct soil and floristic composition (Ururahy ef al.,
1983). Hence, each species of the mammal fauna is
expected to be more strongly associated with one or
another type of vegetation.

Besides testing the hypothesis that species from
some orders (Didelphimorphia, Primates, and Rodentia)
follow a pattern of distribution associated with
altitude, we also have made an up-to-date list of
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nonvolant mammal species known to occur in PNI
and its surroundings, along with some karyological
information as well as conservation status.

MATERIAL AND METHODS

The field work aimed to increase the number
of localities studied in the area and to provide
material for correct specific identification (Rodentia,
Sigmodontinae). We used banana, manioc, and
peanut butter as bait in Sherman live traps. These
were set differently depending on development of
the research, topography, and the presence of trees,
in which they were set at up to 7 m from the ground.
The traps were generally placed in lines ca. 5 to
20 m apart. Each line had from 10 to 25 traps, with
none or a minimum of five arboreal traps, for a total
of 100 traps open at least during three nights. Field
work was carried out during the following periods:
12/29/95-1/2/96, 2/9/97-2/12/97, and 6/13/97-6/17/
97 in Brejo da Lapa; 7/17/97-7/19/97 and 9/29/00-
10/2/00 in Serrinha do Alambari for trapping small
non-volant mammals; and 8/20/99-8/23/99, 10/31/
99-11/3/99, and 2/1/00-2/4/00 for direct observations
of large mammals and for trapping small mammals
at Piscina Maromba.

A review of the literature and a complete
survey of specimens deposited in the Museu Na-
cional, Rio de Janeiro (MN-UFRJ), Museu de
Zoologia da Universidade de Sao Paulo (MZUSP),
and Museu do Parque Nacional de Itatiaia were
carried out.

Field work was done with a permit issued by
the Instituto Brasileiro do Meio Ambiente e dos
Recursos Naturais Renovaveis (IBAMA), # 025/99,
to H. G Bergallo and L. Geise, and # 02001.005474/
98-96 to D. E. P. Bossi. After the complete analysis,
specimens (skull, partial skeleton, and skin) will be
deposited in the MN-UFRJ.

Precise locality data were obtained from the
United States Board on Geographical Names — Brasil
(1963), maps (Instituto Brasileiro de Geografia e
Estatistica — IBGE, scale 1:25,000 and 1:50,000),
and during field work with a GPS and an altimeter.
Vegetation types follow Ururahy et al. (1983).

Specimens were identified to the species level
by comparison with voucher specimens deposited
in museums, and by using morphological (skin and
skull) descriptions available for Didelphimorphia
(Emmons & Feer, 1997; Lange & Jablonski, 1998;
Mustrangi & Patton, 1997); Xenarthra and Carnivora

(Emmons & Feer, 1997; Eisenberg & Redford,
1999); Primates (Auricchio, 1995; Emmons & Feer,
1997; Vivo, 1991); and Rodentia (Emmons & Feer,
1997; Geise, 1995; Oliveira, 1998; Tribe, 1996;
Weksler, 1996). Specific names followed Wilson
& Reeder (1993) in the absence of a more recent
account. We adopted the name Cebus nigritus as
a valid species, following Silva-Jr. (2001). The
conservation status of each species is according to
Bergallo et al. (2000). Finally, we considered as
small mammals those species weighing up to 5 kg
(Fleming, 1979).

When species identification was not possible
by morphological comparison only, karyological data
were used. Chromosomes were obtained from bone
marrow cultures with cell cultures in MEM
Dulbecco’s medium (Ford & Hamerton, 1956) with
some modifications. Karyological data (diploid
number = 2n, fundamental number = FN) for rodents
of the subfamily Sigmodontinae (Muridae) are given
according to Geise (1995) and Geise et al. (1998).

We made a direct ordination gradient of mar-
supial, primate, and rodent species abundance with
altitude, since these orders were more widely reported
in this study, by visualization, trapping, and voucher
specimens. Direct gradient analysis focuses on res-
ponse curves of species with respect to a complex
of environment variables that gradually change in
geographic space (Ter Braak & Looman, 1995). Each
species has its own response to the environmental
gradient, and most of them have one optimum along
the gradient and decline to either side (Gauch, 1982).

The record of each collected or observed in-
dividual was placed in an altitude class, each of which
comprised 100 m. The first class comprised altitudes
between 400 and 499 m above sea level (a.s.l.); the
second one, 500 and 599 m a.s.l.; and so on, up to
the last, from 2,200 to 2,499 m a.s.l., representing
two classes joined together, as few specimens were
collected above 2,399 m a.s.l. To find the position
of the species in the altitude gradient, the mean altitude
reported for each species was calculated and the
species ranked from the lowest to the highest mean.
As capture results differed between altitudes, cap-
ture frequencies of each species in the altitude classes
were transformed into proportions.

RESULTS

Specimens captured and karyotyped are in-
dicated by &. The <> indicates visualizations without
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collecting numbers. Specimens listed with other
symbols refer to records from: * Avila-Pires &
Gouveéa (1977), # Miranda-Ribeiro (1905), and ¢
Oliveira (1998). Acronyms for institutions are: MN
(Museu Nacional/UFRJ); MZUSP (Museu de
Zoologia da Universidade de Sao Paulo); PNI
(Museu do Parque Nacional de Itatiaia); AMNH
(American Museum of Natural History); BMNH
(British Museum of Natural History); and MCZ
(Museum of Comparative Zoology, Harvard). Other
prefixes correspond to field numbers of: LF (L.
Flamarion); HGB, HGB-DB, and HGB-FMH (H.G.
Bergallo) and LG (L. Geise). To avoid repetition
of coordinates and altitude data, only the locality
name is given after the first reference to a locality.
The symbol for males is " ; for females, § ; and
when sex was indeterminate, I. The conservation
status (CS) is given when species are on the official
list of threatened or believed-to-be threatened
species in Rio de Janeiro State (Bergallo e al., 2000).

Order Didelphimorphia

Family Didelphidae

Caluromys philander (Linnaeus, 1758) —
Itatiaia, sede do Parque Nacional do Itatiaia (Sede
do PNI) (22°27°S 44°36’W, 800 m) (g™ PNI 1442%).

Didelphis aurita Wied-Neuwied, 1826 —
Resende, Serrinha do Alambari (22°22°S 44°33°W, 850
m) (<); Itatiaia, site of PNI (800) (g™ PNI 72%*, 190%),
site of PNI (830 m) (g™: PNI 770%*), site of PNI (850
m) (g™: PNI 1241%; @ : PNI 414%*).

Lutreolina crassicaudata (Desmarest, 1804) —
[tatiaia, Maromba (according to Avila-Pires and
Gouvéa (1977), specimens were collected but not
preserved). CS: threatened/critically endangered.

Marmosa murina (Linnaeus, 1758) — Itatiaia,
Rio Campo Belo (22°26’S 44°37°W, 920 m) (I: MN
1268%*); site of PNI (800 m) (#, specimen (fur and
skull) for this register was not found by us in any
visited museum).

Marmosops incanus (Lund, 1840) — Resende,
Serrinha do Alambari (g": HGB-FMH 02,% : MN
48009); Itatiaia, Maromba (22°26’S 44°37°W, 1,170 m)
(I: HGB-DB 26), Penedo (22°23°S 44°38°W, 500 m) (I:
MZUSP 29172).

Marmosops paulensis Tate, 1931 — site of PNI
(830 m) (g": PNI 1036* — skin; PNI 1040* — skull,
both numbers refer to the same individual). CS:
believed threatened.

Micoureus travassosi (Thomas, 1920) —
Itatiaia, sede do PNI (800 m) (g™: PNI 46 — data from
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voucher cards), Macieiras (no coordinate data, 1,830
m) (g™: PNI 768* — same number for a specimen of
Philander frenatus).

Monodelphis dimidiata (Wagner, 1847) —
[tatiaia, site of PNI (815 m) (g*: PNI 311*,¢: PNI
430%*); site of PNI (850 m) (Male: PNI 935); Maromba
(900 m) (7™ : PNI 1041%*); Maromba — Maua (1,200 m)
(I: PNI 623%*), Rio Campo Belo (920 m) (I: MN 1311).

Monodelphis americana (Miiller, 1776) — Itatiaia,
site of PNI (815 m) (g™: PNI 423*); site of PNI (830 m)
(I: PNI 431); site of PNI (850 m) (: MZUSP 11695);
Maromba (1170 m) (a™: HGB-DB 35).

Monodelphis scalops (Thomas, 1888) — Itatiaia,
site of PNI (815 m) (g": PNI 312%). CS: believed
thereatened.

Monodelphis theresa Thomas, 1921 —
collected in the PNI by E. Gouvea, no specific
locality cited (I: MZUSP 11695). CS: threatened/
probably extinct.

Philander frenatus Olfers, 1818 — Resende,
Serrinha do Alambari (<>); Itatiaia, Penedo (g*:
MZUSP 29209), site of PNI (550 m) (% : AMNH
61541%*), site of PNI (800 m) (%: MN 1195%, PNI
193*); site of PNI (830 m) (#) (g: PNI 1034*,%: PNI
1027*, MN 26618); Macieiras (1,830 m) (g™ PNI 48*
same number for a specimen of Sylvilagus
brasiliensis, MZUSP 7424, 7425, 1: PNI 768 — same
number for a specimen of Micoureus travassosi);
Brejo da Lapa (22°23°S 44°43°W, 2100 m) (Male: MN
48043); Maua (23°40’S 46°27°W, 764 m) (g™: MN
27833,% : MIN 26783, I. MN 26799).

Thylamys velutinus (Wagner, 1842) — Resende,
Serrinha do Alambari (& HGB-FMH 01).

Order Xenarthra

Family Bradypodidae

Bradypus variegatus Schinz, 1825 — Itatiaia,
Maromba (lote 29) (1,000 m) (g™ PNI 1449 — data from
voucher cards), Maromba, lote 41 (1,200 m) (g: PNI
146* — data from voucher cards), Pinheiro Grande
(lote 21) (no coordinate data, 850 m) (g™ PNI 1359
— data from voucher cards).

Family Dasypodidae

Cabassous tatouay (Desmarest, 1804) —
Itatiaia, Macieiras (1,830 m) (g": PNI 55* — same
number for a specimen of Alouata fusca). CS:
believed threatened.

Dasypus novemcinctus Linnaeus, 1758 —
Itatiaia, site of PNI (800 m) (g™: PNI 864*, 1168* — data
from voucher cards).
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Dasypus septemcinctus Linnaeus, 1758 —
Itatiaia, site of PNI (830 m) (g™ PNI 1048*), Maromba
(1,100 m) (g™ PNI 70*). CS: believed threatened.

Family Myrmecophagidae

Myrmecophaga tridactyla Linnaeus, 1758 —
Itatiaia, Vale do Paraiba (no coordinate data, 450 m)
(I: PNI 816 — data from voucher cards). CS:
threatened/probably extinct.

Tamandua tetradactyla (Linnaeus, 1758) —
Itatiaia, Vale do Paraiba (no coordinate data, 450 m)
(I: PNI 216%*), site of PNI (800 m) (g™: PNI 82%).

Order Primates

Family Callithrichidae

Callithrix aurita (E. Geoffroy, 1812) — Itatiaia
(22°29°S 44°33°'W, 400 m) (a™: MN 2828*; I. MN 2818,
2819%); Casunga (no coordinate data, 750 m) (Avila-
Pires & Gouvéa, 1977); Santana (right margin of
Paraiba River) (ig": PNI 1425a). CS: threatened/
vulnerable.

Callithrix penicillata (E. Geoffroy, 1812) —
Itatiaia (no locality data) (I: MN 2799); Itaboca, Santa
Rita de Jacutinga (22°04’S 44°04°W, 790 m) (I: MCZ
1433, 1824).

Family Cebidae

Alouatta fusca (E. Geoffroy, 1812) — Itatiaia,
Hotel Granja Agulhas Negras (lote 92) (22°26°S
44°36°W, 1,700 m) (g" : PNI 86*; % : PNI 85%);
Maromba (1,100 m) (I: PNI 55 — same number for a
specimen of Cabassous tatouay). CS: believed
threatened.

Brachyteles arachnoides (E. Geoffroy, 1806)
— Itatiaia, (22029°S 440,33’W, 400 m) (g™ : MZUSP
9962); PNI (no locality data, 1,000 m) (<>); Maromba
(Picaddo) (1,300 m) (g™: PNI96*, % : PNI 95%, 1: PNI
94%*); Cachoeira da Maromba Road (22°26’S 44°37°W,
1,305 m) (<*). CS: threatened/critically endangered.

Callicebus nigrifrons (Spix, 1823) — Resende,
Serrinha do Alambari (<); Itatiaia, (22°29°S 44°33°W,
400 m) (I: MZUSP 7430); site of PNI (750 m) (g™ PNI
1460, 1461); Rio Campo Belo, lote 27 (920 m) (g™ PNI
75%,8: PNI 77*%, I. PNI 57, 76*); Hotel Granja Agulhas
Negras (lote 90) (1,150 m) (I: PNI 620*); Macieiras
(1,720 m) (% : AMNH 61539%); Maromba (lote 29)
(1,100 m) (g™: PNI 1450, MZUSP 7426, 7429; & PNI
1459, MZUSP 7427, 7428, 19548); Chevap-funil (no
locality data) (g": MN 25897). CS: threatened/
vulnerable.

Cebus nigritus (Goldfuss, 1809) — Itatiaia, Sede
do PNI (750 m) (¢ PNI 1466, 1467), site of PNI (800 m)
(g™ MN 21171), Maromba, lot 96 (1,100 m) (£ : PNI97*),
Maromba (lot 41) (1,220 m) (i PNI 224%), Maromba (lot
41) (1,250 m) (g : PNI 220%).

Order Carnivora

Family Canidae

Cerdocyon thous (Linnaeus, 1766) — Itatiaia,
road to Itamonte (BR 354) between kilometers 20-
21 (22°29°S 44°40°W, 500 m) (§: MN 42800); Vale do
Paraiba (no coordinate data, 400 m) (g™ PNI 44*, 84*
— same number for a specimen of Chrysocyon
brachyurus, 187*, 753, 769*, 1172*, 1. PNI 39);
Campos do Itatiaia (226:23’S 44.40°W, 2,450 m) (*:
PNI 198%).

Chrysocyon brachyurus (Illiger, 1815) —
[tatiaia, Vale do Paraiba (g" : PNI 84 — data from
voucher cards — same number for a specimen of
Cerdocyon thous), Campos do Itatiaia (2,400 m)
(I: PNI 714%*). CS: believed threatened.

Family Felidae

Herpailurus yaguarondi (Lacépede, 1809) —
[tatiaia, Brejo da Lapa (22°21°S 44°41°W, 2,125 m)
().

Leopardus pardalis (Linnaeus, 1758) — Itatiaia,
site of PNI (800 m) (g™ : PNI 805*). CS: threatened/
vulnerable.

Leopardus tigrinus (Schreber, 1775) — Itatiaia,
Vale do Paraiba (400 m) (I: PNI 32*), sede do PNI
(970 m) (g": PNI 33*); Sitio Pitumendaba (22°26’S
44°37°W, 980 m) (g™ : PNI 1003* — data from
voucher cards); Recreio Maromba (22°26’S
44°37°W, 850 m) (¢ : PNI 1441 — data from voucher
cards); Hotel Alsene (22°22°S 44°42°W, 2,290 m)
(I: LG 87). CS: believed threatened.

Leopardus wiedii (Schinz, 1821) — Itatiaia,
site of PNI (600 m) (g™: PNI433*), site of PNI (780
m) (g": PNI 1039%*). CS: threatened/vulnerable.

Panthera onca (Linnaeus, 1758) — Itatiaia,
Retiro de Ramos (Serra das Pyramides) (22°24°S
44°50°W, 2,180 m) (# sighting). CS: threatened/
critically endangered.

Puma concolor (Linnaeus, 1771) — Itatiaia, site
of PNI (500 m) (I: PNI 386*). CS: threatened/
vulnerable.

Family Mustelidae

Conepatus semistriatus (Boddaert, 1785) —
Itatiaia, Campos do Itatiaia, Abrigo Rebougas (2,400 m)
(according to Avila-Pires & Gouvéa (1977), one
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specimen collected but not preserved); Vale do Paraiba
(340 m) (* sighted); Ultimo Adeus (no locality data, 700
m) (* visualization). CS: believed threatened.

FEira barbara (Linnaeus, 1748) — Resende,
Serrinha do Alambari (<*); Itatiaia, site of PNI (550
m) (g*: PNI 1203*;¢ : 1204*), lote 90 (1,080 m) (%:
PNI 83%*). CS: believed threatened.

Galictis cuja (Molina, 1782) — Itatiaia, Vale do
Paraiba (400 m) (g™ PNI 761%, 778%, 933%*, 934%),
sight of PNI (830 m) (g™: PNI 525*; I: PNI 428%*),
Retiro de Ramos (I: MN 3127).

Lontra longicaudis (Olfers, 1818) — Resende,
Serrinha do Alambari (<>); Itatiaia, Vale do Paraiba
(400 m) (% PNI 81*), Maua (23°40°S 46°27°W, 764 m)
().

Family Procyonidae

Nasua nasua (Linnaeus, 1766) Itatiaia, site of
PNI (830 m) (g™ PNI 1198*), site of PNI (840 m) (o™
PNI 1217*;%: PNI 1216*), Maromba (1,100 m) (g™:
PNI 265%), Campos do Itatiaia (Cabeceiras do Rio
Petro) (no coordinate data) (# sighting).

Procyon cancrivorus (G. Cuvier, 1798) —
Itatiaia, Vale do Paraiba (400 m) (g*: PNI 348%;
Female: PNI 420%*, I: PNI 419), site of PNI (830
m) (g™: 387%).

Order Artiodactyla

Family Tayassuidae

Mazama americana (Erxleben, 1777) — PNI,
from lower limit of the forest (* sighting). CS:
threatened/endangered.

Pecari tajacu (Linnaeus, 1758) — Resende,
Serrinha do Alambari (<-); Itatiaia, lote 25 (no
coordinate data, 900 m) (%: PNI 1469 — data from
voucher cards); Picaddo (Engenharia) (no coor-
dinate data, 1,200 m) (I: PNI 145* — same number
for a specimen of Tayassu pecari); Maromba (1,300
m) (Female: PNI 1462, 1463), Maromba, lote 27
(900 m) (g™: PNI 1473); Rio Bonito (no coordinate
data, 900 m) (I: PNI 20). CS: threatened/vulnerable.

Tayassu pecari (Link, 1795) — Itatiaia, Rio
Bonito (900 m) (I: PNI 24*), Rio Campo Belo,
lote 41 (1,150 m) (g™: PNI 144*, 145 — same number
for a specimen of Pecari tajacu), Rio Campo Belo,
lot 27 (940 m) (%: PNI 80*); Maromba (1,000 m) (§:
PNI 42 — same number for a specimen of Sciurus
aestuans), site of PNI (1,056 m) (§: AMNH 61536%,
61537*, 61538%*). CS: threatened/endangered.
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Order Perissodactyla

Family Tapiridae

Tapirus terrestris (Linnaeus, 1758) — (* —
sighting). CS: threatened/endangered.

Order Rodentia

Family Sciuridae

Sciurus aestuans Linnaeus, 1766 — Resende,
Serrinha do Alambari (<*); Itatiaia, site of PNI (830
m) (g™: PNI 71%,%: PNI 725*, 1318); Pinheiro Grande,
lote 21 (no coordinate data, 980 m) (g™: PNI 1089%);
Maromba (1,100 m) (I: PNI 42* — same number for a
specimen of Tayassu pecari, 43*).

Family Muridae

Nectomys squamipes (Brants, 1827) — Itatiaia,
site of PNI (770 m) (g™ PNI 1035 — same number for
a skull of Rhipidomys mastacalis), Maromba (1,170
m) (§: HGB-DB 27, 29).

Oligoryzomys flavescens (Waterhouse, 1837)
Resende, Serrinha do Alambari (Male: MN 48007);
Itatiaia, Maromba (1,170 m) (§: HGB-DB 34); Campos
do Itatiaia (2,300 m) (g™ MZUSP 2168, §: MZUSP
2167).

Oligoryzomys nigripes (Olfers, 1818) Itatiaia,
Brejo da Lapa (22°23°S 44°43°W, 2,100 m) (g™: MN
480464, 48047 %). Karyotypes: 2n = 62, FN = 82.

Oryzomys angoya (Hensel, 1873) — Itatiaia,
site of PNI (830 m) (I: PNI 1031* — same number
for a skin of Rhipidomys mastacalis).

Akodon cursor (Winge, 1887) — Resende,
Serrinha do Alambari (g*: MN 47988, 47989 &,
47993 %, 47994%; ¢ : MN 47986 %, 47987, 479904,
47991 &); Itatiaia, Penedo (g": MZUSP 29223,
29226;'% : MZUSP 29224); Maromba (1,170 m) (5*:
HGB-DB 21, 22, 23). Karyotypes: 2n= 14, FN=19/20.

Akodon montensis (Thomas, 1913) — Resende,
Serrinha do Alambari (I: HGB-FMH 03); Itatiaia,
Brejo da Lapa (22°23°S 44°43°W, 2,100 m) (g*: MN
48033 %; % : MN 48031 &). Karyotypes: 2n =24, FN =
42

Akodon reigi (Hershkovitz, 1998) — Itatiaia,
Brejo da Lapa (22°23°S 44°43°W, 2,100 m) (g™: MN
48041, 480424, 48067, 48070%; % : MN 480294,
48066, 48068%). Karyotypes: 2n =44, FN = 44,

“Akodon” serrensis Thomas, 1902 — Itatiaia,
Maromba (1,170 m) (g": HGB-DB 28), Brejo da Lapa
(22°23°S 44°43°W, 2,100 m) (g: MN 48027 &,
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480284, 480304); Retiro de Ramos (#) (g™ MN 2513

holotype of Akodon serrensis leucogula (Miranda
Ribeiro, 1905)); Caminho do Couto (22°22°S 44°42°W,
2,460 m) (#); site of PNI (775 m) (g™: MN 32599).
Karyotypes: 2n =46, FN = 46.

Brucepattersonius spp. Hershkovitz, 1998 —
Itatiaia, Brejo da Lapa (22°23’S 44°43°W, 2,100 m) (g™
MN 48016, 48018, LG109, & LG 84,110,111, 113, 114),
Campos do Itatiaia (2,300 m) (g™: PNI 1191%*). CS:
believed threatened.

Oxymycterus dasytrichus (Schinz, 1821) —
Resende, Serrinha do Alambari (g": HGB-FMH 04,
MN 47981 &, 47985; % : MN 47984, 47982); Itatiaia,
site of PNI (815 m) (g : MN 42434 ¢, PNI 1205), site of
PNI (750 m) (™ PNI 1026 — skin; PNI 1029 — skull, both
numbers refer to the same individual, PNI 1032%);
Itatiaia (22°30°S 44°34°W, 400 m) (I. BMNH
1422316 #). Karyotypes: 2n = 54. CS: believed
threatened.

Oxymycterus sp. — Itatiaia, Alto do Itatiaia
(22°23’S 44°38°W, 2,179 m) (g": MZUSP 2160* ¢,
MZUSP 2074; I. AMNH 61542 ¢, MZUSP 2073);
Brejo da Lapa (22°23°S 44°43°W, 2,100 m) (g": MN
46703). CS: believed threatened.

Thaptomys nigrita (Lichtenstein, 1829) —
Itatiaia, site of PNI (830 m) (g™ PNI 865* — skin; PNI
851 — skull, both numbers refer to the same indivi-
dual); Brejo da Lapa (22°23°S 44°43°W, 2,100 m) (g™:
MN 48074); Campos de Itatiaia (2,300 m) (g™: MZUSP
2169%). CS: threatened/vulnerable.

Delomys collinus (Thomas, 1917) — Itatiaia,
Brejo da Lapa (22°23°S 44°43°W, 2,100 m) (g™ MN
33698, 33700, 44058, 440594, 44064, 60572, 60575, LG
106;% : MN 44062 %, 44063, 33701, 33702, 60574,
60576). Karyotypes: 2n = 82, FN = 86. CS: believed
threatened.

Delomys dorsalis (Hensel, 1872) — Resende,
Serrinha do Alambari (g™: HGB-DB 62&, 64&);
Itatiaia, Brejo da Lapa (22°23°S 44°43°W, 2,100 m) (g™
LG 133, 1414;9 : LG 138%, 1394, LF 2175);
Maromba (1,170 m) (g™: HGB-DB 194, 20&); Retiro
de Ramos (#), Alto de Itatiaia (22°26’S 44°39°W, 2,000
m) (g": MZUSP 2163, 2164). Karyotypes: 2n =82, FN
= 80.

Juliomys rimofrons Oliveira & Bonvicino, 2002
— Itatiaia, Brejo da Lapa (22°23°S 44°43°W, 2100 m)
(g™ MN61646, 46703; ¢ : MN61647).

Oecomys sp. (Thomas, 1906) — Itatiaia, Hotel
Casa Alpina (no coordinate data, 1,600 m) (2 skins,
without register number, deposited in the Museum of
the Itatiaia National Park, identified as Oecomys

simplex); sede do PNI (850 m) (g™ : PNI 1002 — skin; PNI
1006 — skull, both numbers refer to the same individual);
Maromba (1,500 m) (g™: PNI 624 — skin; PNI 608* —
skull, both numbers refer to the same individual).

Rhipidomys sp. (Lund, 1840) Itatiaia, site of PNI
(830 m) (g™: PNI 1031 — skin — same number for a
specimen of Oryzomys angoya; PNI 1035 — skull —
same number for a specimen of Nectomys squamipes,
both numbers refer to the same individual). CS:
believed threatened.

Family Erethizontidae

Sphiggurus insidiosus (Lichtenstein, 1818) —
Itatiaia, Maromba (1,100 m) (g™: PNI 186*; % : PNI
240%*); Maromba, Picadéo (Engenharia) (1,200 m) (g
PNI 264%*). CS: believed threatened.

Family Caviidae

Cavia aperea Erxleben, 1777 — Itatiaia, site of
PNI (830 m) (g™ PNI 404*; I: PNI 630%*), Campos do
Itatiaia, Abrigo Rebougas (22°22°S 44°40°W, 2,300 m)
().

Family Agoutidae

Agouti paca (Linnaeus, 1766) — Itatiaia, Vale
do Paraiba (430 m) (I: PNI 564), site of PNI (830
m) (§: PNI 241%*; I: PNI 242%*). CS: threatened/
vulnerable.

Family Hydrochaeridae

Hydrochaeris hydrochaeris (Linnaeus, 1766) —
Itatiaia, Vale do Paraiba (400 m) (I: PNI 541, 562%),
Vale do Paraiba (470 m) (‘g: PNI 466%*), Vale do
Paraiba (500 m) (I: PNI 465%).

Family Echimyidae

Euryzygomatomys spinosus (G. Fischer, 1814) —
[tatiaia, Maromba (1,100 m) (I: MZUSP 8078). CS:
believed threatened.

Kannabateomys amblyonyx (Wagner, 1845) —
[tatiaia, Fazenda Light-Santana das Tocas (no
coordinate data, no altitude data) (§: PNI 1051);
Caminho dos Trés Picos (lote 126) (22°26’S 44°36'W,
1,200 m) (‘§: PNI 1274). CS: threatened/vulnerable.

Trinomys gratiosus (Moojen, 1948) — Resende,
Serrinha do Alambari (a™: HGB-FMH 05), Maromba
(1170 m) (g™ HGB-DB 24), site of PNI (830 m) (g™: PNI
1025 — skin; PNI 1028 — skull, both numbers refer to
the same individual), Penedo (§: MZUSP 29394).

Order Lagomorpha

Family Leporidae

Sylvilagus brasiliensis (Linnaeus, 1758) —
Itatiaia, site of PNI (830 m) (g™: PNI 422*; Female:

Braz. J. Biol., 64(3B): 599-612, 2004
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PNI 48* — same number for a specimen of
Philander frenatus, PNI 772%), Vale do Paraiba (400
m) (I: PNI 1503).

The 69 mammal species collected and reported
here belong to eight orders and 20 families. Of these,
32 species (46.4%) are included in the official list
of threatened or believed-to-be threatened species
of Rio de Janeiro State (Bergallo et al., 2000).
Twenty-two species are endemic to the Atlantic
Forest (Fonseca et al., 1996; Oliveira, 1998; Lara
& Patton, 2000; Silva, 2001; Geise ef al., 2001),
and 31.9% of these are endemic.

The orders Rodentia, Carnivora, and Didelphi-
morphia had the highest species richness, with 25
(36.2%), 14 (20.3%), and 13 species (18.9%), respec-
tively. Those orders with less species were Artiodactyla,
with three (4.3%) and Perissodactyla and Lago-
morpha, both with one species (1.4%), the last of which
is a monospecific order in South America.

Fifty-one species (74%) were small mammals.
(The biggest mammal presently registered for this
area is Tapirus terrestris.) The smallest of these were
rodents (genera Thaptomys, Oligoryzomys, and
Juliomys) and marsupials (genera Monodelphis and
Marmosops).

When species were grouped according to
vegetation, 16 species occurred in the Floresta Sub-
Montana; 56, in the Floresta Montana; five, in the
Floresta Alto-Montana; and 21, in the Campos de
Altitude. Some species occurred in more than one
vegetation type, and others occurred in only one.
Of the 56 species recorded for the Floresta Montana,
31 were registered only in this vegetation; from the
two species listed for the Floresta Alto-Montana,
only one species occurred only there; and eight
species were specific to the Campos de Altitude
(Table 1), of which six species belongs to the sub-
Family Sigmodontinae.

Figs. 1, 2, and 3 show that the communities of
marsupials, primates, and rodents formed an altitude-
related continuum. Marsupials were mainly recorded
between 700 and 900 m a.s.l. while only five species
were observed above 1,000 m (Fig. 1). Primates were
recorded in greater number between the lower level
of the park and 1,300 m a.s.l., but none were observed
above 1,700 m a.s.l. (Fig. 2). Rodents showed a clear
distributional pattern along the altitude gradient,
varying from those restricted to lower altitudes to
those restricted to higher ones (Fig. 3). Species
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richness was higher between 800 m and 1,100 m a.s.l.
(Fig. 3). However, as species data in this study were
not collected with identical methodologies along the
altitude gradient, the results must be analyzed with
care.

DISCUSSION

The number of species recorded for the Itatiaia
massif is similar to the first list for the whole of Rio
de Janeiro State (Tribe, 1987). An important study
about the mammal fauna of the PNI was carried out
by Avila-Pires & Gouvéa (1977) who listed 62
mammals, of which 47 are nonvolant species. Faunal
survey scarcity, taxonomic problems, and difficulties
in collecting some orders, explain present lack of
knowledge of most Atlantic Forest mammal fauna.
However, increasing numbers of specialists and more
collecting in the area of PNI and its surroundings have
increased knowledge of the local mammal fauna.
Consequently, the species listed by Avila-Pires &
Gouvéa (1977) increased by 22, which may also be
explained by the increase of taxonomic characters
currently used (e.g., karyotypes and DNA sequences),
as well as rectification of misidentifications of some
species. This difference might have been greater if
genera with morphologically similar species (e.g.,
Brucepattersonius, Smith & Patton, 1999) had been
systematically reviewed, allowing a formal species
description through genetic techniques, as has been
already done with Delomys, now recognized through
karyological data to have three different species
(Bonvicino & Geise, 1995; Voss, 1993).

Some species not listed by us probably occur
in the area, such as Mazana nana (Artiodactyla) and
Potos flavus (Carnivora), as the PNI is included in
the area of their geographic distribution (Eisenberg
& Redford, 1999). In the public exhibition of the
PNI Museum some specimens of both species are
found. While lacking collection data, local people
say that these were captured in the park.

A fauna was observed that was peculiar to the
Campos de Altitude. Included species (mainly
Sigmodontinae rodents) are also observed in other
localities with similar habitats, e.g., “Akodon”
serrensis, Akodon reigi, and Delomys collinus, found
in the National Park of Bocaina, Caparad, and Serra
dos C)rgﬁos (Bonvicino et al., 1997; L. Geise, pers.
obs.). Such allopatric distributions can probably be
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explained by isolation in montane rainforest remnants
during climatic dry periods (Montane Isolate Hypo-
thesis, Moreau (1966)) and, if we consider the low
divergence rates observed in samples of Akodon
montensis between such montane isolates (Geise et
al., 2001), they have not resulted in significant
phenotypic evolution or speciation, maintaining until
now the same species. The Montane Isolates Hypo-
thesis, first introduced by Moureau (1966) and
postulating that isolation in montane rainforest
remnants during climatic dry periods led to diver-
gence and speciation, has not been explicitly exa-
mined in the Atlantic Forest, even though the
mountainous topography of the region suggests
that montane isolation is a plausible mechanism for
geographic isolation. For these taxa, montane iso-
lation almost certainly holds, but it is not clear
whether it will continue to drive future speciation.
Again, future analyses of DNA variation in small

mammals will be useful. Species richness in PNI and
its surroundings was higher in Floresta Montana
between 500 and 1,500 m a.s.l. with a mid-elevation
richness peak. Although it is postulated that species
richness is higher in lowland tropical forest
(MacArthur, 1972; Patterson et al., 1996, 1998), recent
studies have showed that species richness can reach
its maximum in mid-elevations, yielding a curvilinear
pattern along elevational gradients (e.g., for birds,
Goodman et al., 1996; for small mammals, Heaney,
2001). Hypotheses explaining elevational changes in
species richness vary (Brown, 2001; Rahbek, 1995).
Heaney (2001), studying small mammal elevational
gradients in the Philippines, suggested that annual
rainfall, total abundance of individuals in the
community, food resource diversity, areas of reduced
competition from other organisms, areas characterized
by high rates of speciation, and areas of community
overlap were correlated with diversity.

9‘ y N 'A Philander frenatus
'A ' Lutreolina crassicaudate

' A P ) Monodelphis dimidiata

4,4‘ ' ' Monodelphis americana
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. A Marmosa murina

: A ) Thylamys velutinus

' A ' ' ' Marmosops paulensis
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' A ' Caluromys philander
4‘:‘ ) ) Marmosops incanus
0 500 1000 1500 2000 2500

Altitude

Fig. 1 — Distribution of the relative frequency of capture of marsupial species in Itatiaia massif, along an altitudinal axis.
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Fig. 2 — Distribution of the relative frequency of capture of primate species in Itatiaia massif, along an altitudinal axis.
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TABLE 1
Order and species reported for the Itatiaia National Park and its surroundings in different vegetation types. Filled
cells indicate the species presence in that vegetation type.

Species Submontana Montana | Alto-Montana | Campos de Altitude

Caluromys philander

Didelphis aurita

Lutreolina crassicaudata

Marmosa murina

Marmosops paulensis

M. incanus

Micoureus travassosi

Monodelphis americana
M. dimidiata

M. scalops
Philander frenatus

Thylamys velutinus

Bradypus variegatus

Cabassous tatouay

Dasypus novemcinctus

D. septemcinctus

Myrmecophaga tridactyla

Tamandua tetradactyla

Callithrix aurita

C. penicillata

Alouatta fusca

Brachyteles arachnoides

Callicebus nigrifrons

Cebus nigritus

Cerdocyon thous

Chrysocyon brachyurus

Herpailurus yaguarondi

Leopardus pardalis

L. tigrinus
L. wiedii

Panthera onca

Puma concolor

Conepatus semistriatus

Eira barbara

Galictis cuja

Lontra longicaudis

Nasua nasua

Procyon cancrivorus

Pecari tajacu
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TABLE 1 (Continued).

Species Submontana

Tayassu pecari

Sciureus aestuans

Nectomys squamipes

Oligoryzomys flavescens

O. nigripes

Oryzomys angoya

Akodon cursor

A. montensis

Akodon reigi

“Akodon” serrensis

Brucepattersonius spp.

Oxymycterus dasytrichus

Oxymycterus sp.

Thaptomys nigrita

Delomys collinus
D. dorsalis

Juliomys rimofrons

Oecomys sp.

Rhipidomys sp.

Sphiggurus insidiosus

Cavia aperea

Agouti paca

Hydrochaeris hydrochaeris

Euryzygomatomys spinosus

Kannabateomys amblyonyx

Trinomys gratiosus

Sylvilagus brasiliensis

Although the terms Floresta Submontana, Flo-
resta Montana, Floresta Alto-Montana and Campos
de Altitude are useful for descriptive purposes, what
actually exists is a continuum between them. The three
orders studied here showed a continuum pattern related
to the altitude gradient. The majority of marsupials
presented an optimum between 500 and 1,000 m,
forming a distribution with few intermediate species.
On the other hand, the rodent community showed all
kinds of species distributions, including those with
wide distribution and those restricted to a single altitude
band. The Order Primates formed an altitude- related
continuum pattern, but none of the species were

Montana

Alto-Montana

Campos de Altitude

observed above 1,720 m a.s.l. Grelle (2000) observed
a 1,500 m maximum limit for endemic primate species
from the Atlantic Forest. According to Grelle (2000),
the absence of primates in high altitudes there may
be due to the tree-line lowering during the glaciations
(Safford, 1999). This also explains why only cursorial
mammals were found in Campos de Altitude. The
low diversity of Didelphimorphia in this area of the
PNI shows the necessity of a major sampling effort,
requiring especially the use of pitfall traps, since such
fauna have already been collected in other Campos
de Altitude (L. Geise, pers. obs.; Bonvicino ef al.,
1997).
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A higher richness was observed in the Floresta
Montana and the Campos de Altitude. Both
Submontana and Alto-Montana areas showed a lower
richness, probably due to the fact that the former has
a narrow altitude band (400 to 500 m) in Itatiaia and
fewer samples were collected in both bands (authors,
pers. obs.). This could be observed due to the occur-
rence of some species in all bands except in Alto
Montana (e.g., Cerdocyon thous, Leopardus tigrinus,
Galictis cuja, Conepatus semistriatus and Lontra
longicaudis). Although specimens of Oligoryzomys
nigripes were only collected in Campos de Altitu-
de, and specimens of Philander frenatus were not

collected in the submontana region, it is possible that
they are present in all vegetational bands since these
species can be found at sea level in other regions (e.g.,
Pereira et al., 2001).

An Akodontini domain was observed in the
Campos de Altitude, as half of the Sigmodontinae
rodents are from this Tribe. The same pattern was
mentioned by Bonvicino et al. (1997) for Caparad
National Park. In the Akodon genus, a species
segregation occurs, since A. cursor is found at low
altitudes, “Akodon” montensis and A. serrensis at
mid- and high altitudes, and Akodon reigi only in
high altitudes.

Oxymycterus sp.

Bruceppatersonius spp.

Delomys collinus

Oligoryzomys nigripes

Akodon reigi

Juliomys rimofrons
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Fig. 3 — Distribution of the relative frequency of capture of rodent species in Itatiaia massif along an altitudinal axis. Table 1 —
Order and species reported for the Itatiaia National Park and its surroundings in different vegetation types. Filled cells indicate the

species presence in that vegetation type.
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Forest fragments in Rio de Janeiro State have
been drastically reduced in recent decades (Tanizaki-
Fonseca & Moulton, 2000), with no records of ori-
ginal diversity. The peculiarities of the PNI region
and constant loss of its vegetation cover by anthropic
pressures, such as fire, indicate the need to increase
understanding of its biota, through such measures
as long-term research programs with mammals,
including species of Chiroptera. Such programs,
including sporadic captures as well as correct species
identification through morphological analyses and
using genetic techniques, are necessary to adequately
assign correct diversity status in this important area.
It is also essential to conserve and protect the pristine
Atlantic Forest vegetation as well as the Campos
de Altitude ecosystem, where most cases of
endemism in the PNI are found. Research on other
groups of animals and plants must be promoted as
it will improve identification of evolutionarily distinct
regions and important ecological attributes so as
to develop more informed conservation efforts.
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