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Mammals and Birds of the Manu Biosphere Reserve, Peru

Bruce D. Patterson, Douglas F. Stotz, and Sergio Solari

Abstract

The eastern slope of the tropical Andes and adjacent Amazonian lowlands are home to some of the

world's richest biotas. Here we report on recent surveys and inventories of mammal and bird faunas in

Peru's Manu National Park and Biosphere Reserve and compile these records with prior literature,

museum specimens, and unpublished records to produce updated lists for both taxa. The lists of 222

species of mammals and 1005 species of birds recorded along an elevational transect in the Manu
Biosphere Reserve are the largest for any similarly sized area in the world. Mammals recently

documented in the reserve include 147 species, 130 with specimen vouchers. Twelve species were new to

science, and most of these have been recently described; four others might be new and are currently

being evaluated. Twenty-nine mammal species are newly added to Manu's list. The cumulative tally

comprises 20 species of opossums, 1 shrew opossum, 2 armadillos, 5 sloths and anteaters, 92 bats, 14

primates, 21 carnivores, 1 tapir, 7 even-toed ungulates, 58 rodents, and 1 rabbit. Avian records include

682 species with specimen vouchers and another 108 documented by recognizable photographs or voice

recordings. The avifauna is largely resident, including 911 species that are year-round residents, 42

migrants from the north, 24 migrants from the south or other tropical areas, and 28 vagrants

(represented by fewer than three records).

Resumen

La vertiente oriental de los Andes y las selvas bajas adyacentes de la Amazonia alojan algunas de las

biotas mas diversas del planeta. Aqui presentamos los resultados de recientes estudios e inventarios de

faunas de mamiferos y aves en el Parque Nacional y Reserva de Biosfera del Manu, en Peru, y

anadimos estos datos a la literatura previa, especimenes de museo y registros no publicados para

producir listas actualizadas para ambos grupos. La lista de 222 especies de mamiferos y 1003 especies

de aves registradas en la Reserva de Biosfera del Manu a lo largo de este transecto son las mas diversas

para alguna area de tamano similar en el mundo. Los mamiferos recientemente registrados en la

reserva incluyen 147 especies, de las cuales 130 estan representadas por especimenes de museo. Trece

especies corresponden a especies no descritas y nuevas para la ciencia, la mayoria de ellas

recientemente descritas, pero otras dos podrian ser nuevas y estan siendo actualmente

evaluadas. Veintinueve especies son adiciones recientes a la lista conocida de mamiferos del Manu. El

conteo acumulativo incluye 20 especies de didelfidos, 1 musarana marsupial, 5 perezosos y

hormigueros, 2 armadillos, 92 murcielagos, 14 monos, 21 carnivoros, 1 tapir, 7 sajinos y venados,
58 roedores, y 1 conejo. Los registros de aves incluyen 682 especies con especimenes de museo y otras

108 documentadas por fotografias o registros de cantos reconocibles. La avifauna es mayormente
residente, incluyendo 914 especies que son residentes anuales, 41 que migran desde el norte, 22 que

migran desde el sur u otras areas tropicales, y 26 fuera del rango geografico normal (representadas por
menos de tres registros).
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Biological Surveys and Inventories in Manu

Bruce D. Patterson,
+

Douglas F. Stotz,* and Sergio Solari

Introduction

In 1973, the Peruvian government created one

of the largest and most pristine nature reserves

anywhere in the world. The preserve was

christened "Manu" after the meandering river

that courses through its lower reaches. Most of

the park is situated in the lowlands of the

department of Madre de Dios, although its

highlands lie in the adjacent department of

Cuzco.

The park's origins were chronicled by Kim

MacQuarrie in a beautiful book illustrated with

photographs by Andre and Cornelia Bartschi

(MacQuarrie, 1992, 1998). To us, it seems

especially fitting that this magnificent park owes

its origin to Peruvian naturalist-collector Celes-

tino Kalinowski. Kalinowski was born and made
his home in the Marcapata valley just south of

Manu. He traveled widely in Peru and beyond,
and he shipped specimens that he collected to

major natural history museums the world over.

However, his collections were especially strong

from the region surrounding his home. The place

names "Hacienda Cadena" and "Quince Mil"

are well known to students of South America's

vertebrate faunas. So valuable were those he

*

Preferred citation: Patterson, B. D., D. F. Stotz,

and S. Solari. 2006. Biological surveys and inventories

in Manu, pp. 3-12. In Patterson, B. D., D. F. Stotz,

and S. Solari, eds., Mammals and Birds of the Manu
Biosphere Reserve, Peru. Fieldiana: Zoology, n.s.,

No. 110.

f
MacArthur Curator of Mammals, Department of

Zoology, The Field Museum, 1400 South Lake Shore

Drive, Chicago, IL 60506-2496, U.S.A.

* Conservation Ecologist, Environmental and Con-
servation Programs, The Field Museum, 1400 South

Lake Shore Drive, Chicago, IL 60506-2496, U.S.A.

Graduate Student, Department of Biological

Sciences, Texas Tech University, Lubbock, TX
79409-3131, U.S.A.

shipped to the bird and mammal divisions of

Chicago's Field Museum that the Museum

sponsored his trip to Chicago to study his and

other collections and to confer with the scien-

tists Colin Sanborn, Philip Hershkovitz, Mel-

vin Traylor, and Emmet Blake who were

studying material that he sent here.

Alarmed by growing commercial development
in southeastern Peru in the 1960s, Kalinowski

sought to secure governmental protection for the

natural areas remaining in best condition. He

actively lobbied governmental official Don Fe-

lipe Benavides to advocate setting aside a "re-

served zone" consisting of the entire watershed

of the Manu River. He also escorted Major Ian

Grimwood, an English consultant hired to locate

a national reserve in the Amazon, to Manu.

Although Grimwood had earlier concluded that

much of Peru's Amazon forest had already been

despoiled, Kalinowski opened his eyes to Manu's

pristine riches. A three-week trip sufficed to

convince Grimwood that Manu was the place for

the reserve, and he so reported his recommen-

dation to the government. A year later, in 1968,

Manu was declared a national reserve, and

hunting and lumbering were prohibited. In

1973, the area became a national park, ensuring

its legal status and protection. In 1977, UN-
ESCO recognized its global status by making the

national park and an adjacent reserved zone an

area of 1,881,200 hectares Manu Biosphere
Reserve. A decade later, it was named a World

Heritage Site, one of only 200 areas in the world

accorded this designation (MacQuarrie, 1992).

Recognition of Manu's incredible biological

riches has grown hand in hand with the reference

collections of its plants and animals. Seemingly,

each collection made there added more species to

the regional fauna; many proved to be species new
to science. Despite focused biological collections

in Manu for more than 50 years, this still applies

today, even to the best-known vertebrate
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groups birds and mammals (Fitzpatrick and

Willard, 1990). During the course of surveys in

Manu in 1999 2001, our teams added dozens of

additional bird and mammal species to the park
list and collected the first-known specimens of

many undescribed species of mammals.

Modern surveys in the park can be traced to

collections made by John W. Fitzpatrick and

David E. Willard, mostly after their arrival at the

Field Museum in the late 1970s. Manu had

already become incorporated as a national park,

and both men had completed their doctorates at

Princeton University, where John Terborgh had

initiated studies of Manu. Over a series of years,

they visited various sites along the Eastern

Versant and in isolated foothill ranges, like the

Pantiacolla. Their collections and surveys con-

tributed to Manu's first scientific mammal and

bird inventory, organized around Terborgh's

studies at Cocha Cashu (Terborgh et al., 1984).

One of us (DFS) was a participant in the last

of these expeditions, which took place in 1985.

Remarkably, the team met Celestino Kali-

nowski, who gave them a long-delayed consign-

ment of specimens for the Field Museum;
Kalinowski died the following year. But the

collections that Fitzpatrick, Willard, and their

companions made and deposited in the Field

Museum and San Marcos University in Lima

attracted the attention and interest of others,

including the authors. In 1984, James L. Patton

and colleagues from the University of California

at Berkeley sampled mammals at various mon-

tane sites along the Alto Madre de Dios drainage

as well as in adjacent valleys of Cuzco. Between

1987 and 1992, Don E. Wilson and colleagues

from the Smithsonian Institution conducted

a series of studies at Pakitza, a guard station at

the northeastern boundary of the park, under the

auspices of Terry Erwin's BIOLAT (Biological

Diversity of Latin America) program. In 1989

1990, Victor Pacheco evaluated the mammals of

Puesto de Vigilancia Acjanaco and environs as

part of a team led by Kenneth Young, returning

in 1991 under the aegis of BIOLAT to sample the

Cosnipata drainage; Cesar Ascorra, Sergio So-

lari, and Elena Vivar, all of the Museo de

Historia Natural, San Marcos, also participated

in these programs. Results of these expeditions

were summarized in Manu mammal lists by
Patterson et al. (1992) and Pacheco et al. (1993),

who presented the first detailed listing of

mammals distributed in the reserve, document-

ing 190 species across 32 sampling localities.

Voss and Emmons (1996) updated the mammal
list for Cocha Cashu and Pakitza, tallying 139

species at this lowland "site". Meanwhile,

Terborgh and Carol L. Mitchell executed the

"Amazon Biodiversity Project," adding several

species to Manu's list of mammals (Mitchell,

1998). Solari made additional trips to explore

highland communities with support of the

Chicago Zoological Society (Brookfield Zoo).

Harald Beck of the University of Miami studied

and sampled small terrestrial mammals at Cocha

Cashu, which were reported in Beck (2002) and

Leite-Pitman et al. (2003).

The far-more-complete bird list grew much
more slowly and in less specified fashion through

repeated visits by ornithologists and birders

attracted to Manu's incomparable avifauna. An

early list assembled by Charles Munn that

included records from Fitzpatrick and Willard

was published in the first MacQuarrie volume

(Munn & Wust, 1992). Concerted sampling in

the environs of Pakitza was reported by Grace

Servat (1996). Barry Walker and associates

continued to ply the slopes for additions to the

bird list (Walker, 1998, and continuing). In-

cidental records by itinerant ornithologists con-

tinued into the 21st century.

The establishment of the Biotic Surveys and

Inventories (BS&I) program at the National

Science Foundation breathed new life into efforts

to inventory hyperdiverse tropical biotas. Because

a primary focus of the BS&I program is to

generate collections and databases for unstudied

groups and regions, the mammals and birds of

Manu were not a high priority. Most Andean

vertebrates are represented in collections even if

many remain poorly known. However, the ecto-

parasites of these species surely were. No system-

atic collections or study had ever been devoted to

the mites, ticks, fleas, chewing lice, sucking lice, bat

flies, bot flies, and others that treat Andean

mammals and birds as hosts, although Guerrero

had published some novelties from early expedi-

tions (Guerrero, 1996a, 1996b). We enlisted a cadre

of collaborators to study these collections and

recruited several ectoparasitologists to assist us in

harvesting arthropods in the field.

Methods and Study Area

Our field plan called for sampling vertebrate

and parasite communities over an elevational
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Fig. 1 . A digital elevation model of Manu showing the elevational positions of the 8 collecting localities visited

in 1999-2001.

gradient, to encompass the maximal range of

habitats and inhabitants. Because the lowest

stretches of the Manu reserve including the

Cocha Cashu Biological Station and the BIO-

LAT research station at Pakitza were the best

sampled, we intentionally focused our work on

higher elevations. There, the succession of

habitats and their elevational limits are a complex

product of biology, edaphic factors, temperature,
and precipitation (Young, 1992).

Over a three-year span, we worked at eight

sites distributed along an elevational gradient

oriented by the Carretera Paucartambo-Shintuya
and north of the axis created by this road along
the Rio Alto Madre de Dios (Fig. 1). Although
the gradient was intended to be complete and

balanced in itself, it was designed to complement
and expand earlier sampling efforts (Pacheco et

al., 1993). Teams of mammalogists, ornitholo-

gists, and parasitologists were assembled from

the staff, students, and associates of the Field

Museum and Museo de Historia Natural, Uni-

versidad de San Marcos (Figs. 2, 3). From 1999

to 2001, we took to the Field during the dry
season (August-November), although the "2000

field season" was eventually executed during
March and April 2001. We spent three weeks at

each elevation, using as many techniques as

possible for documenting and collecting mam-
mals and birds at each elevation and for

harvesting their ectoparasites.

For mammals, we used mist nets at each

elevation, placing them on the ground in likely

flyways and as parts of extended net lines or

hoisting them into trees in canopy sets. We also

deployed arrays of both live (Tomahawk-Na-
tional and Sherman traps) and snap traps

(Museum Special and Victor rat traps) set in

alternation and with vegetable and animal baits.

We also employed lines of pitfall traps strung
with drift fences. Where permitted, we used

shotguns (.410 caliber and 20-gauge) and several

times documented animals recently collected by

indigenous hunters. When identifications were

firm, we also made sight records while checking

traps or nets or while conducting bird counts.

Birds were primarily collected using mist nets

12 m long and set at ground level in forest

habitat; nets were typically placed in lines of 4 to

10 nets running along trails. We occasionally set

single nets in patchy habitats or second growth.
Additional birds came opportunistically from

nets set specifically for bats. Typically these nets

were single nets (6 and 12 m) placed in openings.
Most were at ground level, although a few nets at

most camps were elevated 5 m or more above the

ground. At some camps (Aguas Calientes,

Suecia, Maskoitania, and Consuelo), we also

collected birds with shotguns.

Observations of birds not collected at the

camps came from daily forays from camp. Each

day, Stotz and Pequeno left camp before dawn

PATTERSON ET AL.: MAMMALS AND BIRDS OF THE MANU
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Fig. 2. Participants of the 1999 Zoological Expeditions to Manu: (back) Douglas F. Stotz, Maximo Careche,

Sergio Solari, Navidad Avendano, Matthew D. Dean, John Chavez, Lucia Luna, Jose G. Tello, Jessica Amanzo;
(front) Bruce D. Patterson, Christian Albujar, Thomas P. Gnoske, Tatiana Pequeno.

on roads or trails and returned to camp in early

afternoon. Some days, they returned to the field

for one to two hours in the late afternoon.

Approximately half the days, they remained

together in the field, and half the days they
covered portions of the area separately. All

observations were made within a 5 km radius

of camp. The elevations spanned by these

observations varied with local topography and

is given with other site-specific information

below. Included among these observations are

a few species only observed by companions: Jose

Tello in 1999 and Brian O'Shea in 2000 and

2001.

Although the collections we made will be the

subject of separate studies, both descriptive and

monographic, we include some characterizations

of each site to detail the provenience of listed

species. Coordinates for each of these sites are

listed beyond in the Gazetteer.

Aguas Calientes 450 m, a camp on the left

bank of the Rio Alto Madre de Dios, 2.75 km E
(downstream) from Shintuya. The name derives

from geothermal springs that empty into the

river near our camp, set in a clearing on the first

terrace above the river. The camp lay at the foot

of a 50-m slope leading up to various successions

of lowland terra firme forest. Most sampling
effort was concentrated on the forests of the

upper terrace. Birds and larger mammals were

observed from 500 to 650 m.

Maskoitania 480 m, an ecotourism camp on

the left bank of the Rio Alto Madre de Dios,

about 13 km downstream from Atalaya. Our

camp was 0.4 km from the landing beach, in

a large grass-filled clearing surrounded by

secondary lowland forest. Trails emanated from

this site south along the river; west into thick,

brushy, bamboo-filled forest; and to the north-

west, where 3 km distant we encountered sub-

stantial glades of mature forest. Birds and

mammals were observed from 450 to 500 m.

Consuelo 1000 m, a roadside camp set at the

foot of a long ridge descending to the road from

the WNW. Our lines and nets extended from the

cloud forest at the crest of this ridge to the

tropical riparian growth along the boulder-

strewn Rio Cosfiipata far below the road. Several

FIELDIANA: ZOOLOGY



Fig. 3. Participants of the 2001 Zoological Expeditions to Manu: (back) John Chavez, Carl W. Dick, Raul

Cobos, Don Gettinger, Douglas F. Stotz, Bruce D. Patterson; (front) Maximo Careche, Sergio Solari, Ursula

Paredes, Edith Suazo, Tatiana Pequeno, July Poma, Brian J. O'Shea.

glades of second-growth forest were sampled
below the highway, and smaller patches of nearly

pure bamboo were also trapped and netted.

Observations of birds and mammals at this site

spanned the 800- to 1200-m interval.

San Pedro 1450 m, an ecotourism lodge near

the bridge by that name, along the road (near km
marker 152). A large stream comes down from

the west; several smaller creeks also feed into

this. The slope is moderate, and small areas were

flooded during our sampling. In the secondary
forests of the area down the slope, the primary

understory vegetation included thickets of Chus-

quea, which become monocultures in deforested

regions. However, upslope, we sampled a rela-

tively mature and humid forest, with large trees

covered in epiphytes, and a dense understory

composed of ferns, palms, and small trees also

covered by mosses and epiphytes. Birds and

larger mammals were observed from 1250 to

1700 m.

Suecia 1920 m, a place marked by a road-

side restaurant called "El Rocotal," opposite

a cleared slope blanketed by pepper plants.

Collecting lines and transects in cloud forests at

this elevation extended perhaps 1 50 m above the

camp and as much as 120 m below it, following
the courses of the road and tumbling river. The

upper (and steep) part reached a flat patch of

cloud forest with tall, medium-sized trees (60 cm
dbh) and rocky ground. We traveled along the

road for up to 2 km in each direction, looking
for accessible patches of undisturbed cloud

forests to sample with nets and lines; observa-

tions here spanned the 1800- to 1822-m range.

We sampled along several creeks, one studded

with large boulders and flanked by small

epiphyte-covered trees, others smaller and bor-

dered by bushes.

Pillahuata 2450 m, a small, old settlement

along the road (near km marker 128) in

a particularly steep region (slopes often above

50); the area itself is severely affected by the

road, which crosses those hills several times.

Because of roadworks and the exposure, vegeta-

tion surrounding our camp was dryer than
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typical forests at this elevation. Above Pilla-

huata, we sampled mammals in a mix of

grassland and thorn scrubs; we also sampled in

the forest around (through a few short trails);

here the understory was open, with large trees

covered with epiphytes and thick litter (20 cm).

Birds and larger mammals were observed here

from 2450 to 2700 m.

La Esperanza 2850 m, near a roadside res-

taurant and spring by that name. The region

surrounding this camp marked an ecotone

between mossy and elfin forests in mesic situa-

tions and more xeric ericaceous or chaparral-like

brush on more open slopes. Certain trap and net

lines followed the course of fast-flowing streams

that eventually crossed the road, passing beneath

bridges or culverts. Our observations of birds

and larger mammals from this site ranged from

2750 to 2950 m.

Puesto de Vigilancia Acjanaco 3450 m, but

also above (to 3550 m) in the pajonal near Abra

Acjanaco or Cerro Macho Cruz, as well as below

(to 3250 m) along Trocha Ericcson, a hiking trail

from Puesto de Vigilancia Abra Acjanaco into

the Manu Reserve. In the pajonal, the dominant

vegetation is bunchgrasses (Poaceae) almost 1 m
high, with a few sparse shrubs. Because of low

slopes, high elevation and exposure, the climate

is cold and wet and the vegetation open.

Downslope, along Trocha Ericcson, mossy elfin

forest blankets the steep, humid slopes of the

narrow trail between elevations 3250 and

3350 m. Two small, almost dry creeks and one

broad (50 m) landslide bisect this trail. To

distinguish these two contrasting habitats, which

were sampled from a single camp in our 1999

expedition, we have annotated specimen records

from this site as PA and TE. Accordingly,
records from our 1999 fieldwork at PA or TE
appear boldfaced in Table 1. Bird and mammal
observations along both the trail and the road

ranged from 3100 to 3550 m.

For Tables 1 and 2, we compiled cumulative

records of all mammals and birds documented in

the Manu Biosphere Reserve. Most mammal
records are documented by museum vouchers

and are based on study (and in some cases

restudy and reidentification) of specimens. As
noted by Pacheco et al. (1993), most of these

localities fall within the Cosnipata and Alto

Madre de Dios drainages and the Cerros de

Pantiacolla, with additional samples from Pa-

kitza along the Rio Manu; sight records and
some vouchers document the fauna from Cocha

Cashu. Bird sampling was concentrated in the

same areas but strengthened along the lower

reaches of the Rios Madre de Dios and Manu.
Besides records from recent expeditions, we drew
on the work of Fitzpatrick, Stotz, and their

colleagues between 1980 and 1985; numerous

trips through the region by Walker beginning in

the mid-1990s; and publications on birds at

Cocha Cashu (Bolster & Robinson, 1990; Ter-

borgh et al., 1984). Fitzpatrick and Walker
obtained additional records from other obser-

vers, mainly leaders of tours for bird-watchers

through the area. There are a small handful of

records based on other collections made in the

region by Blake or C. Kalinowski in the 1950s

(housed at FMNH) and Whitely in the 1870s.

Elevations for the records come from altimeters

or GPS readings and are rounded to the nearest

50 m.

Gazetteer

Following are localities documenting the

distribution of mammals in the Manu Biosphere
Reserve (Fig. 4). Coordinates, given in decimal

degrees south latitude and west longitude, were

determined from several sources: various muse-

um records (FMNH, MUSM, and MVZ);
published literature sources (LIT), especially

Stephens and Traylor (1983) and Wilson and

Sandoval (1996); the National Imagery and

Mapping Agency's online database of foreign

geographic feature names (GNS) this database

is now the official repository of foreign place-

name decisions approved by the U.S. Board on

Geographic Names (USBGN); 1:100,000 series

maps from the Instituto Geografico Militar

(IGM) del Peru; and by direct determination

(GPS). Following a description of the locality are

acronyms denoting the disposition of voucher

materials: FMNH, Field Museum of Natural

History, Chicago, Illinois; KU, Natural History

Museum, University of Kansas, Lawrence, Kan-

sas; MUSM, Museo de Historia Natural, Uni-

versidad Nacional Mayor de San Marcos, Lima,

Peru; MVZ, Museum of Vertebrate Zoology,

University of California, Berkeley; and USNM,
National Museum of Natural History, Washing-
ton, D.C.

AA 13.1667 / 71.589 (MVZ)
Abra Acjanaco, 32 km NE (by road) Paucar-

tambo, km 112 (also 32 km NNE [by road]

Paucartambo; Quebrada cerca de Abra Acja-

naco), 3140-3450 m (MVZ).
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Fig. 4. Thirty-three localities sampled for small mammals and represented by codes in Table 1. Names and
locations of these localities are given in the Gazetteer.
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AC 12.6683 / 71.269 (GPS)

Aguas Calientes, Rio Alto Madre de Dios, ca.

1 km below Shintuya (also Quebrada Aguas
Calientes, left bank, Rio Alto Madre de Dios,

2.75 km E Shintuya), 450-520 m (FMNH,
MUSM, MVZ).

Al 12.1902 / 71.0184 (FMNH)
Altamira, 350-400 m (FMNH).

AM 12.5833 / 71.25 (MUSM)
Alto Rio Madre de Dios, 15 km below

Shintuya, 420-430 m (FMNH, MUSM).
BA 13.15/71.5911 (IGM)
Buenos Aires, carretera Paucartambo-Pilco-

pata, km 132, 2360 m (MUSM).
BN 13.2273 / 71.6196 (MUSM)
Albergue Bosque de las Nubes (also Bosque de

las Nubes, carretera Paucartambo-Pilcopata,
km 150, Puente Union; Est. Biol. Bosque

Nublado), 1480-1800 m (MUSM).
BV 12.95/71.1333 (GNS)

Puerto Buena Vista (= El Carbon) 550 m
(FMNH).

CC 11.85/ 71.3166 (LIT)

Cocha Cashu Biological Station (also ca.

70 km NW mouth of Rio Manu on Rio

Manu; Rio Manu, 70 Airline km above

Mouth, N Bank), 380 m (AMNH, MUSM,
MVZ, USNM).

CJ 12.0184 / 71.2147 (MUSM)
Cocha Juares (also Rio Manu, 40 km up from

mouth), 365 m (MUSM).
CM 13.196 / 71.6197 (MUSM)
Cerro Macho Cruz, above Puesto de Vigilan-

cia Abra Acjanaco, 3450 m (MUSM).
Cn 13.0667/ 71.1833 (LIT)

Cosfiipata, 1000 m (FMNH).
Co 13.0236 / 71.49185 (GPS)

Consuelo, 15.9 km SW Pilcopata (also Con-

suelo, km 165, 17 km by rd W of Pilcopata),
1000-1400 m (FMNH, MUSM).

CP 12.5833/71.25 (LIT)
Cerro de Pantiacolla (also Cerro de Pantia-

colla, above Rio Palotoa; Cerro de Pantia-

colla, E slope near summit), 900 1300 m
(FMNH).

CS 1 1.9930 / 71.2270 (MUSM)
Cocha Salvador (Rio Manu, ca. 50 km from

mouth; also Rio Manu, Salvador), 370 m
(FMNH, MUSM, USNM).

HA 12.8773 / 71.3865 (FMNH)
Hacienda Amazonia (Alto Rio Madre de Dios,

Hacienda Amazonia; also Hacienda Amazo-
nia, ridge above), 500-1050 m (FMNH,
MUSM).

HE 12.9/71.2 (MVZ)
Hacienda Erika, Rio Alto Madre de Dios

opposite Salvacion, 350-500 (MVZ).
It 12.7833 / 71.2167 (LIT)

Itahuania, 450 m (FMNH, MUSM).
LE 13.1777 / 71.6045 (GPS)
La Esperanza (39 km NE [by road] Paucar-

tambo, km 119), 2850-3240 m (FMNH,
MUSM, MVZ).

M 12.25 / 70.9 (GNS)
Manu (Boca Rio Manu, near Manu) 365 m
(FMNH, MUSM, USNM).

Mk 12.7717 / 71.3855 (GPS)

Maskoitania, 13.4 km NNW Atalaya, left

bank Rio Alto Madre de Dios, 480 m
(FMNH, MUSM).

ML 13.197 / 71.5767 (MUSM)
Morro Leguia, carretera Paucartambo-Pillco-

pata, km 135 (54 km NE [by road] Paucar-

tambo, km 134), 2100-2250 m (MUSM,
MVZ).

P 12.9018 / 71.3742 (MUSM)
Pilcopata, Queros (also Pilcopata, Sabaluyo),
350 m (MUSM).

PA 13.196 / 71.6197 (GPS)
Puesto de Vigilancia Acjanaco (Acjanaco;

Challabamba, Puesto de Vigilancia Acjanaco;
also Parque Nacional Manu, Puesto de Vigi-

lancia Acjanaco), 3350-3500 m (FMNH,
MUSM).

PB 1 1.8385 / 71.3852 (LIT)

Playa Bonita, northern limit of Manu Nation-

al Park (near border with Reserved Zone Alto

Purus; 6-7 km N of Cocha Cashu), 350 m
(Leite-Pitman et al., 2003).

Pi 13.1622 / 71.5975 (GPS)
Pillahuata (48 km NE (by road) Paucartambo,

km 128), 2460-2600 m (FMNH, MUSM,
MVZ).

Pk 11.9464/71.2833 (LIT)

Pakitza (Pakitza Control Post, 57 km above

mouth of Rio Manu; Pakitza, 40 km above

mouth of Rio Manu; Rio Manu, Puesto de

Vigilancia de Pakitza), 340-350 m (MUSM,
USNM).

Qc 12.9939 / 71.4540 (MUSM)
Quitacalzon, carretera Paucartambo-Pillco-

pata, puente, km 163, 1180 m (MUSM).
RP 12.5767 / 71.4356 (FMNH)

Palotoa (Rio Palotoa, left bank, 12 km up-

stream from mouth), 450-490 m (FMNH,
MUSM).

Sh 12.6833 / 71.25 (GNS)
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Shintuya (Yanamayo [Shintuya]), 420^450 m
(FMNH, MUSM).

SI 13.0/71.3 (GNS)
Santa Isabel, 4 km SW of; Rio Cosfiipata,
1700 m (KU).

SP 13.05467 / 71.54623 (GPS)
San Pedro (72 km NE [by road] Paucartambo,
km 152), 1400-1550 m (FMNH, MUSM,
MVZ).

Su 13.1005 / 71.5675 (GPS)
Suecia, Km 138.5 Carretera Shintuya, 1900

2100 m (FMNH, MUSM).
T 13/71.1833 (GNS)
Tono, 5 km S Rio Tono and 18 road km W
Patria, 800-950 m (FMNH, MUSM).

TC 13.2 / 71.6333 (MVZ)
Tres Cruces, 18 km N Paucartambo (20 km N
[by road] Paucartambo, km 100), 3505-3625 m
(MUSM, MVZ).

TE 13.196 / 71.6197 (MUSM)
Trocha Ericcson; (below) Puesto de Vigilancia

Acjanaco, 3250-3350 m (FMNH, MUSM).
VC 12.9018 / 71.3938 (MUSM)
Hacienda Villa Carmen, 600 m (FMNH,
MUSM).
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Mammals of the Manu Biosphere Reserve

Sergio Solari/ Victor Pacheco,* Lucia Luna, Paul M. Velazco," and

Bruce D. Patterson^

Mammals occurring in the Manu Biosphere Reserve. New additions to the faunal list are denoted by

asterisks; common names not used by contributors to Wilson and Reeder (2005) are denoted by carets.

Records documented during recent NSF-funded surveys of the reserve are in boldface, first listing

those with museum vouchers, while sight, sound, or sign records appear in parentheses. Locality codes

and their locations are listed in the Gazetteer and shown in Figure 4. Minimum and maximum
elevations along the Manu transect are in meters.

Common name Localities Min Max

Didelphimorphia

Didelphidae

Caluromys lanatus

Caluromysiops irrupta
Chironectes minimus

Didelphis marsupialis
Glironia venusta

* Gracilinanus aceramarcae

Gracilinanus agilis

Marmosa andersoni

Marmosa quichua
Marmosa rubra

Marmosops bishopi
4

Marmosops impavidus

Marmosops noctivagus

Metachirus nudicaudatus

Micoureus regina

Monodelphis emiliae

Monodelphis glirina

Monodelphis peruviana
*

Monodelphis ronaldi

Philander opossum

Brown-eared Woolly Opossum
Black-shouldered Opossum
Water Opossum
Common Opossum
Bushy-tailed Opossum
Aceramarca Gracile Opossum
Agile Gracile Opossum
Anderson's Mouse OpossumA

Quechuan Mouse Opossum
Red Mouse Opossum
Bishop's Slender Opossum
Tschudi's Slender Opossum
White-bellied Slender Opossum

Brown Four-eyed Opossum

Bare-tailed Woolly Mouse Opossum

Emilia's Short-tailed Opossum
Amazonian Red-sided Opossum
Peruvian Short-tailed OpossumA

Pine's Short-tailed OpossumA

Gray Four-eyed Opossum

VC (CC)



Continued.



Continued.



Continued.



Continued.



Continued.



Continued.

Common name Localities Min Max

Mesomys hispidus Ferreira's Spiny Tree Rat CC, Pk 340 380

Pattonomys occasius Bare-tailed Armored Tree Rat (CC) 380 380

Proechimys brevicauda Short-tailed Spiny-Rat CC, Pk 350 380

Proechimys pattoni
50

Patton's Spiny-Rat Mk, Pk 340 480

Proechimys simonsi Simons' Spiny-Rat AC, Co, HE, It, M, Mk, 340 1180

Pk, Qc, VC
Proechimys steerei Steere's Spiny-Rat CC, It, M, Pk 340 450

Total Species recorded to date: 222 Species

Taxonomic notes

'

Recent work (Costa et al., 2003) shows that Gracilinanus agilis occurs primarily in the Cerrado, so this could

actually be G buenavistae or G. peruana (see Voss et al., 2005).
2
In keeping with other honorific names for mouse opossums, the common name for this species has been

changed from that in Gardner (2005).

Voss et al. (2001) recognized it as a valid species from western Amazonia, different from M. murine which is

apparently restricted to the Guyanas. Its type locality (Ocobamba, Cuzco) is close to MBR.
4
Previously listed by Pacheco et al. (1993) as Marmosops parvidens but distinguished from that form by Voss et

al. (2001).
5

Previously listed by Pacheco et al. (1993) as Monodelphis brevicaudata, this follows the usage of Voss et al.

(2001).
6
Recognition of Monodelphis peruviana as specifically different from M. adusta, previously listed by Pacheco et

al. (1993), follows unpublished analyses by Solari.

7
This new species of short-tailed opossum was described by Solari (2004) from a specimen taken at Pakitza.

8
Allocation of the silky anteater to a family of its own follows reappraisals of its distinctions by McKenna and

Bell (1997), Gaudin and Branham (1998), and Delsuc et al. (2002).
9
Substantial changes in the higher-level classification of Primates reflect ongoing phylogenetic studies many

informed by molecular sequence analyses and the reclassifications of Rylands et al. (2000) and Groves (2001).
10

This new record for the MBR is based on a sight record by Leite-Pitman et al. (2003) from Playa Bonita, at the

northern border of Manu National Park.

11
In view of its broad distribution outside the Rio Tapajoz drainage, the more descriptive name used in Wilson

and Cole (2000) and in various governmental listings is employed here.

12
Collins and Dubach (2000) demonstrated the distinction of Ateles chamek from A. paniscus, placing it closer

to A. belzebuth.

13
This high-elevation species is being described by V. Pacheco, S. Solari, and R. Cadenillas.

14 Simmons (2005) listed planirostris as a synonym of A. jamaicensis, but Lim et al. (2004) showed that the two

are distinct and not each other's sisters, recovering the relationships ((((obscurus + planirostris) + ampins) +

(lituratus + intermedins)) + jamaicensis).
15

Formerly listed as Carollia castanea, this new species was described by Solari and Baker (2006).

16
This new species from southeastern Peru and northern Bolivia was described by Pacheco et al. (2004) from

specimens collected in the Cosnipata Valley.
17

Many authorities have treated Dermanura, Koopmania, and Enchisthenes as subgenera of an inclusive

Artibeus. None disputes the monophyly of these taxa {Koopmania and Enchisthenes are monotypic) or the

monophyly of an Artibeus-Koopmania-Dermanura clade. We follow Van Den Bussche et al. (1998) in according

generic status to both Dermanura and Enchisthenes. Although D. cinerea had been included in earlier checklists of

Manu (e.g., Pacheco et al., 1993), Solari and coworkers (in prep.) restrict this species to northern South America.

Specimens formerly listed as D. cinerea instead represent D. anderseni.

18
Use of Lophostoma instead of Tonatia for these species follows Lee et al. (2002).

19
This usage follows Simmons (2005), who employed the name that d'Orbigny and Gervais associated with the

text description {"silvicolum"), not the revised plate associated with it ("syhicolum").
20
The etymology of this scientific name was in honor of brothers Frank and Karl Schmidt; the common name is

accordingly amended here to reflect its plural character.

21
This large, brightly striped species represents the southern member of what was formerly known as P. vittatus;

it was described by Velazco (2005) from specimens collected during the recent transect.
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22
This montane-forest species was formerly reported as P. dorsalis but corresponds to a new species described

by Velazco (2005) from transect-collected specimens.
23

This species was formerly reported as P. lineatus (Pacheco et al., 1993) and is treated as a synonym of that

species by Simmons (2005). Distinction of P. nigellus from P. lineatus follows Velazco and Solari (2003) and is

supported by phylogenetic analyses of Velazco (2005).
24

This species was distinguished from Vampyressa pusilla, as this species had been previously listed (Pacheco et

al., 1993), by the molecular analyses of Lim et al. (2003).
25

Porter and Baker (2004) have shown that Vampyressa s.l. is paraphyletic M. macconnelli is sister to a group
of species (including melissa, throne, and pusilla) properly called Vampyressa, but a second group of species is basal

to that clade. Accordingly, they allocated brocki and bidens to the genus Vampyriscus and separate Mesophylla
from the Central American Ectophylla, where it sometimes has been placed.

26
During our field survey at San Pedro (2000), Roland Kays identified this small spotted cat over a bamboo

field near our camp.
27 New MBR record based on a sight record and tracks from Cocha Cashu, by Leite-Pitman et al. (2003).
28

This new record for MBR is based on track records at Cocha Cashu by Leite-Pitman et al. (2003).
29 Use of Bassaricyon alleni for Peruvian populations of olingo (in place of B. gabbii as this record was

previously listed) follows Wozencraft (2005).
30

For purposes of their meta-analysis, Voss and Emmons (1996) excluded Pacheco and Vivar's (1996) record of

swamp deer from their list of forest animals of Cocha Cashu and Pakitza, believing it to be a savanna transient.

However, there is no question concerning the accuracy or authenticity of the record.

Recognition of Peruvian white-tailed deer as the distinct species Odocoileus peruvianus follows the provisional
treatment of Molina and Molinari (1999).

Recognized as a valid species by Thorington and Hoffmann (2005); however, its status was early questioned

by Voss and Emmons (1996).

On two occasions during our camp at Suecia, different parties observed a small reddish-brown squirrel

obviously larger than Mierosciurus yet decidedly smaller than Sciurus igniventris or S. spadiceus. It appeared less

reddish and more brown than S. pyrrhimts from the Huallaga drainage but may be related to that form.

Inclusion of the subfamily Sigmodontinae in Cricetidae instead of Muridae follows Steppan et al. (2004) and
Musser and Carleton (2005).

This species is being described by Luna and Patterson.

36 Amazonian Nectomys are distinguished from Nectomys squamipes of the Atlantic Forest by their

chromosomes (Bonvicino et al., 1996). Species limits in Amazonian water rats, especially N. apicalis and N.

garleppii, need further investigation (Patton et al. 2000). With a type locality in Ocobamba, Cuzco, the name

garleppii certainly applies to Manu populations, whether or not it proves to be distinct from apicalis.
37

Pending further study, the two ichthyomyine records for MBR are listed as a single species.
38 New record based on specimens from Cocha Cashu reported by Leite-Pitman et al. (2003).
19
This seems to be the best name for this small and grayish "colilargo," which occurs within the geographic and

altitudinal range described by Carleton and Musser (1989).
40

This undescribed species is identified by the same name it was designated in Carleton and Musser's (1989)
revision of Microryzomys. The awkwardness of this nomenclature and the abundance, ubiquity, and ecological
roles of colilargos as agricultural pests and reservoirs for disease vectors warrant renewed attention to revisions of

this group.
41 New record based on specimens from Cocha Cashu reported by Leite-Pitman et al. (2003).
42

Patterson and Luna are evaluating the distinctions of this species.
43

This distinctive mouse was described by Luna and Patterson (2003) in the enigmatic sigmodontine genus
Rhagomys, hitherto known only from coastal Brazil (see also Percequillo et al., 2004). Its relationships to other

sigmodontines are assessed in D'Elia et al. (2006), who relate it to the Andean endemics Aepeomys and

Thomasomys as well as the widespread genus Rhipidomys.
44

This species was listed by Terborgh et al. (1984) and Pacheco et al. (1993) as Rhipidomys leucodactylus but

represents the distinct species R. gardneri for reasons discussed by Patton et al. (2000).
45

This new species, denoted Thomasomys sp. 1 in Pacheco (2003), is a member of the aureus group and was
earlier listed by Pacheco et al. (1993) as that species.

46
This new species, denoted Thomasomys sp. 9 in Pacheco (2003), is a member of the oreas group and was earlier

listed by Pacheco et al. (1993) as that species. Also includes a specimen from Tres Cruces previously listed as T.

gracilis.
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47
Usually called Dasyprocta punctata, both the scientific and common names for the smaller agouti follow

Emmons and Feer (1997).
48

This crested cloud forest rodent was pictured in Patterson (2002) and is being described by Patterson and

Velazco.

49
This species was previously recognized and listed as an Echimys; its removal from that genus is justified by

Emmons (1993) and Patton et al. (2000). This new genus has recently been erected by Emmons (2005).
50

This species was previously listed as Proechimys sp. nov. (Pacheco et al., 1993) and was subsequently described

by da Silva (1998).
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Birds of the Manu Biosphere Reserve

*~
Barry Walker, Douglas F. Stotz,* Tatiana Pequeno, and

John W. Fitzpatrick"

Birds known from Manu Biosphere Reserve*, including records with vouchers or sight, sound, or

sign records (localities in parentheses). Taxonomy, nomenclature, English names, and sequence follow

Remsen et al. (2006), except as noted. Elevational range is given in meters. Localities for records

documented during recent NSF-funded surveys of the reserve are presented with those supported by
museum vouchers in bold, with sight and sound records appearing in normal font. Codes for seasonal

status are R, Resident; B, Boreal Migrant; A, Austral Migrant; V, Vagrant. Documentation is encoded

with s, Specimen (an asterisk indicates that a specimen collected during 1999-2001 expeditions was the

first specimen for the MBR); r, Recording; p, Photograph; [blank], heard or seen only.
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Continued.

Elevational Seasonal

range (m) status Localities

Documen-
tation

White-chested Swift

Chestnut-collared Swift

White-collared Swift

Gray-rumped Swift

Pale-rumped Swift

Chimney Swift

Amazonian Swift

Short-tailed Swift

White-tipped Swift

Andean Swift

Fork-tailed Palm-Swift

Lesser Swallow-tailed

Swift

Trochilidae

Buff-tailed Sicklebill

Rufous-breasted Hermit
Pale-tailed Barbthroat

Reddish Hermit
2

White-browed Hermit
White-bearded Hermit
Green Hermit

Koepcke's Hermit
Needle-billed Hermit
Great-billed Hermit
Blue-fronted Lancebill

Green-fronted Lancebill

Gray-breasted Sabrewing

White-necked Jacobin

Brown Violet-ear

Green Violet-ear

Sparkling Violet-ear

Black-throated Mango

Violet-headed

Hummingbird
Rufous-crested Coquette
Festive Coquette
Wire-crested Thorntail

Black-bellied Thorntail

Blue-chinned Sapphire
Blue-tailed Emerald

Fork-tailed Woodnymph
Rufous-throated Sapphire
White-chinned Sapphire
Golden-tailed Sapphire

Many-spotted
Hummingbird
White-bellied

Hummingbird
Green-and-white

Hummingbird
Sapphire-spangled

Emerald

Speckled Hummingbird

Cypselodes lemosi



Continued.



Continued.



Continued.



Continued.
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Elevational Seasonal

range (m) status Localities

Documen-
tation

Long-tailed Woodcreeper



Continued



Continued.



Continued.



Continued.

Elevational Seasonal

range (m) status Localities

Documen-
tation

Long-crested
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Elevational Seasonal

range (m) status Localities

Documen-
tation

Bank Swallow



Continued.

Elevational Seasonal

range (m) status Localities

Documen-
tation

Red-billed Pied Tanager

Hooded Tanager
Slaty Tanager
Black-capped

Hemispingus
Superciliaried

Hemispingus
Oleaginous Hemispingus
Black-eared Hemispingus
Drab Hemispingus

Three-striped

Hemispingus
Gray-hooded

Bush-Tanager
Rufous-chested Tanager
Orange-headed Tanager
Rust-and-yellow Tanager
Black-goggled Tanager

Yellow-crested Tanager

Flame-crested Tanager
White-shouldered Tanager
White-winged

Shrike-Tanager
Masked Crimson Tanager

Silver-beaked Tanager
Blue-gray Tanager
Palm Tanager
Blue-capped Tanager
Blue-and-yellow Tanager
Hooded Mountain-

Tanager
Scarlet-bellied Mountain-

Tanager
Blue-winged Mountain-

Tanager
Grass-green Tanager
Buff-breasted Mountain-

Tanager
Chestnut-bellied

Mountain-Tanager
Fawn-breasted Tanager
Yellow-throated Tanager
Golden-collared Tanager
Orange-eared Tanager

Turquoise Tanager
Paradise Tanager
Green-and-gold Tanager
Golden Tanager
Saffron-crowned Tanager

Golden-eared Tanager
Flame-faced Tanager
Yellow-bellied Tanager
Spotted Tanager
Bav-headed Tanaser

Lamprospiza
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Elevational Seasonal

range (m) status Localities

Documen-
tation

Golden-naped Tanager
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Continued.

this small, more intensely colored form along forest streams in the lower parts of the Manu area, but there is no
documentation of this. Our suspicion is that longipennis is best treated not as a subspecies of ruber but rather as

a subspecies of stuarti and that birds at Manu are all longipennis, except perhaps for a population of ruber in the

lower parts of the area. Clearly, further fieldwork needs to be focused on small hermits in the region.
3 The treatment of highland populations in the Momotus momota complex is controversial. Remsen et al. (2006)

treat aequatorialis (comprised of two subspecies) as conspecific with the lowland momota. It is clear from the

documentation accompanying this decision that one of the primary factors in lumping aequatorialis into momota
was the existence of other lowland taxa within momota that were likely just as deserving of species status. In the

absence of specific studies of the appropriate taxonomic rank for these taxa, the committee thought that there was
no reason to treat aequatorialis differently.

We treat Momotus aequatorialis as distinct from M. momota to emphasize its disjunct elevational range in Manu
and throughout its range (e.g.. Hilty & Brown, 1986; Ridgely & Greenfield, 2001) and in recognition of its long
treatment as distinct by a number of authors (Chapman. 1923; Hilty & Brown. 1986, Fjeldsa & Krabbe, 1990;

Ridgely & Greenfield, 2001; Dickinson, 2003).

Philydor erythrocercum is a widespread Amazonian foliage-gleaner. Philydor ochrogaster is the montane

representative of it from central Peru to northern Bolivia. It is sometimes treated as a separate species (e.g., Sibley
& Monroe, 1990), but its treatment as a subspecies by Remsen et al. (2006) is consistent with that by most authors.

We treat it as a separate species here to emphasize its disjunct elevational range in Manu and throughout its range
while acknowledging that there may be intergradation with the subspecies subfulvus in northern Peru (Ridgely &
Tudor, 1994).

5 The Amazonian Xiphocolaptes orenocensis is occasionally treated as a distinct species from the Central

American and Andean Xiphocolaptes promeropirhynehus (e.g., American Ornithologists' Union, 1983). However,
most authors concur with their treatment by Remsen et al. (2006) as conspecific. We treat these taxa as separate

species here in part because of the vocal differences between them but mainly to emphasize the distinct elevational

ranges of the Amazonian orenocensis and the Andean forms of promeropirhynehus.
6 Two subspecies of Myiarchus tuberculifer replace one another elevationally in the Andes. The highland

population atriceps and a lowland tuberculifer intergrade in the Andes of southern Bolivia (Lanyon, 1978). In

Manu, there are M. tuberculifer along the entire elevational gradient. The similarity of the two forms and lack of

specimens at intermediate elevations make it impossible for us to distinguish the elevational range of the two forms.

The lowest elevation for which there is a specimen of atriceps in Manu is 1050 m; the highest tuberculifer specimen
comes from 300 m.

7
The species treated here as incertae sedis (as in Remsen et al.. 2006) include a number of taxa usually treated as

cotingas, although most have at one time or another been placed in other families, especially Tyrannidae. Recent

studies (Prum et al., 2000; Johansson et al., 2002; Chesser, 2004) indicate that the taxa from Tityra through

Pachyramphus form a monophyletic group, but whether that group should be part of Cotingidae or a separate

family (Tityridae) remains unclear. Piprites has usually been treated as a member of Pipridae. Most recent studies

have not found evidence to support its inclusion there but have not made a convincing case for an alternate

treatment.

8
Donacobius was long treated in Mimidae but more recently has been treated in Troglodytidae (e.g., American

Ornithologists" Union, 1983). Molecular studies by Barker (2004) showed that Donacobius belonged in neither

Mimidae nor Troglodytidae but did not provide a clear alternative placement within an existing family. As a result,

Remsen et al. (2006) treat it as incertae sedis, as do we.

9
Recent molecular studies suggest that a number of genera traditionally placed in Thraupidae are not tanagers.

Additionally, a set of mostly island taxa, spread among a several families but placed mainly in Emberizidae, form
a monophyletic group associated with Thraupidae (Klicka et al., 2000; Burns et al., 2002, 2003; Yuri & Mindell,

2002). Because of incomplete taxon sampling and some disagreement among different studies of the placement of

some genera, Remsen et al. (2006) treat these taxa as incertae sedis, awaiting the results of additional ongoing
studies.
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