THE PROCESS OF DISCOVERY IN AND NEW SPECIES FROM NORTHERN
PERU, CORDILLERA COLAN, DEPARTMENT AMAZONAS, PROVINCE BAGUA

Thomas B. Croat! & Ann M. Grace?

'P. A. Schulze Curator of Botany, ?Volunteer Research Assistant

Missouri Botanical Garden
4344 Shaw Blvd.
St. Louis, Missouri 63110, U.S.A.
thomas.croat@mobot.org

Thomas S. Schulenberg

Research Associate, Cornell Laboratory of Ornithology

159 Sapsucker Woods Road
Ithaca, New York 14850, U.S.A.
tss62@cornell.edu

Philip J. Barbour

Research Associate
Botanical Research Institute of Texas
28534 County Road 511
Sidon, Mississippi 38954, U.S.A.
pjbarbour1@gmail.com

Gary L. Graham

Author/Conservationist
2500 Mystic Valley Parkway, Unit 1004
Medford, Massachusetts 02155, U.S.A.
garylgraham.com

ABSTRACT

Areview of discoveries of plants and animals by a 1978 expedition from Louisiana State University to Peru is presented. Genesis of this study
was owing to the senior author’s observation of unusually high species richness in Araceae among a collection of plants made in northern
Peru. A subsequent review showed that the region was rich in many ways. Determinations to date include 983 species belonging to 513
genera and 145 families of which 81 species are endemic. Included are 59 plant taxa new to science described elsewhere. Eleven aroids
(Araceae) from northern Peru are described herein and illustrated as new. Some records represent new taxa described from voucher speci-
mens independently collected by botanists at prior or later dates and different localities. A collection was assigned the nov. sp. category of
noteworthiness if Tropicos database (http://www.tropicos.org) showed either the Alwyn H. Gentry, etal. and or the Philip J. Barbour acces-
sion to be the first such collection known. Specimen searches in Tropicos by senior collector as Philip Barbour and separately by Gentry and
constrained by appropriate dates revealed 1687 independent determined voucher specimens of which 1545 are noteworthy (92%) by the
designated categories. Noteworthy categories are described and presented in appendices 2 and 3. Extralimital plant distribution records are
not described here. Four new bird species/subspecies and seven new frog species were discovered on this expedition. It is important to note
that after only 43 years much of the region where many of these discoveries were made is now largely devoid of natural vegetation. Appendix
4 provides detailed descriptions of habitat on Cordillera de Colan as recent as 2017. This study is a reminder that areas newly opened for
exploration should be thoroughly and quickly studied to capture the greatest scientific benefit. It shows how much could be attained in a
small span of time by a small but dedicated group of biologists.

RESUMEN

Se presenta una revision de los descubrimientos de plantas y animales durante una expedicion realizada en 1978 desde la Universidad
Estatal de Luisiana a Pert. El origen de este estudio se debio a la observacion del autor principal de una riqueza de especies inusualmente alta
de Araceae en una coleccion de plantas procedente del norte de Perti. Una revision posterior mostro que la region era rica en muchos senti-
dos. Las determinaciones hasta la fecha incluyen 983 especies, pertenecientes a 513 géneros y 145 familias, de las cuales 81 especies son
endémicas. Se incluyen 59 taxones de plantas nuevas para la ciencia descritas en diversas publicaciones. Once ardceas (Araceae) del norte de
Perti se describen e ilustran como nuevas. Algunos registros representan nuevos taxones descritos a partir de especimenes de testigos
recolectados independientemente por botanicos en fechas anteriores o posteriores y en diferentes localidades. A una recoleccion se le
hubiera asignado la notable categoria de sp. nov. si la base de datos Tropicos (http:/www.tropicos.org) mostrara las muestras de Alwyn H.
Gentry etal. o las de Philip J. Barbour, por ser las primeras recolecciones conocidas. Las busquedas de especimenes en Tropicos por parte de
un coleccionista principal, como Philip Barbour, y por separado por Gentry y restringidas por fechas apropiadas revelaron 1687 espe-
cimenes testigo determinados independientemente, de los cuales 1545 son dignos de mencion (92%) por las categorias designadas. Las cat-
egorias dignas de mencion se describen y presentan en los apéndices 2 y 3. Los registros de distribucion de plantas fuera de los limites no se
describen aqui. En esta expedicion se descubrieron cuatro nuevas especies y subespecies de aves y siete nuevas especies de ranas. Es impor-
tante senalar que después de solo 43 afios, gran parte de la region, donde se hicieron muchos de estos descubrimientos, ahora esta despro-
vista de vegetacion natural. El Apéndice 4 proporciona descripciones detalladas del habitat en Cordillera de Colan tan reciente como 2017.
Este estudio es un recordatorio de que las dreas recientemente abiertas para exploracion deben estudiarse a fondo y rdapidamente para captu-
rar el mayor beneficio cientifico. Ello mostraria cuanto se podria lograr en un pequeno lapso de tiempo por un pequeno pero dedicado grupo
de bioclogos.
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INTRODUCTION

An ornithological expedition by biologists from Louisiana State University (LSU), Baton Rouge, Louisiana, to
Peru in 1978, resulted in discovery of many new species of plants and new species of frogs and birds. This
isolated region is in La Peca District of Province Bagua of Department Amazonas in northern Peru (Fig. 1A).
Cordillera de Colan in the Serrania de Bagua had not previously been explored and has not since been simi-
larly studied by biologists or botanists to our knowledge. The region is in Lower montane wet forest life zone
with cloud forest, elfin forest and paramo at highest elevations. Presently, a portion of this protected area is
designated as Cordillera de Colan National Sanctuary (Deguignet et al. 2014). Expedition members worked in
Peru from 29 May—9 November but mostly worked from base camps on Cordillera de Colan beginning at
Camp 1, 8.9 trail km NE of the town of La Peca and ending at Camp 5, 19.9 trail km NE of La Peca at elevations
between 1600 and 3358 m (Figs. 1A, 1B, 1C). Plant collections from Cordillera de Colan were primarily made
during a five-month period between 10 June (Barbour 2188)-22 October (Barbour 4222), 1978. While collec-
tions of all organisms were made throughout this entire range, plant collections were made at elevations
between 1600 and 3358 m.

A team led by Dr. Al Gentry (1945-1993) from Missouri Botanical Garden arrived on Cordillera de
Colan on 13 June and departed 16 June 1978, and collected accession numbers Gentry et al. 22843-23079
(Figs. 2A, 2B, 2C). This team included Dr. Mike Dillon, a National Endowment to the Arts Postdoctoral
Fellow, Missouri Botanical Garden; James C. Aronson, field work coordinator, Flora of Peru project, Missouri
Botanical Garden; and Peruvian botanist Camilo Diaz Santibanez. The expedition attracted a broad array of
participants including mammologists Lynn Barkley (LSU) and Bernie Peyton with New York Zoological
Society (NYZS). Peyton, then a bear biologist, joined the LSU group to conduct a rapid assessment of the status
of Andean Spectacled Bear (Tremarctos ornatus Cuvier), a rare and vulnerable species unique to South
America (Fig. 3A). Peruvian guide Enrique Ortiz assisted LSU while staging for field work from Gustavo del
Solar’s hacienda in his lemon orchards at Las Pampas in Department Lambayeque (Fig. 3B). Morris Williams,
an LSU graduate student, joined the group during the latter half of the expedition (Fig. 4). LSU typically con-
ducted one primary expedition in Peru a year for as long as six months, but would also have individuals doing
field work simultaneously in various locations. Ornithologists Bill Eley (LSU), Ted Parker (LSU), David
Hunter (LSU), Richard Semba (Yale) and Peruvian guide Manual Sanchez made a return trip from the previ-
ous year to Cerro Chinguela east of Huancabamba, Department Piura, to work at an elevation of 2900 m (Fig,
5). From Cerro Chinguela this group later traveled east and descended to a lower elevation of 1675 m to an
area known as Playon. These trips were primarily to collect bird specimens for the LSU ornithological collec-
tion housed at LSU Museum of Natural Science, Baton Rouge, Louisiana. Richard Semba collected bird eye-
balls for collaborative work with Charles Sibley, an American ornithologist and molecular biologist at
Peabody Museum Yale University (Fig. 5). Gary Graves (LSU) joined this same group later in early July to
study Diglossa flowerpiercers (Thraupidae) (Fig. 5).

Bat specialist Gary Graham (LSU) brought undergraduate botany students Philip Barbour (LSU) and
Katherine Shaw (LSU) into the group with the original intention of collecting plants with ecological implica-
tions for bat activity (Figs. 6, 7). After this proved infeasible owing to the difficulty of representative sampling
of bats and plants in canopies, Barbour began collecting all plants at different elevations (Figs. 8A, 8B).
Because of the constant wet conditions, collecting techniques necessitated forgoing drying plant specimens in
the field. Plant material was pressed in plant presses with aluminum corrugates and after sufficiently relaxed,
were then wrapped in newspaper and tied in bundles (Figs. 9A, 9B). Three to four bundles each were then
placed in a heavy plastic bag to which enough of a local form of consumable alcohol was added until thor-
oughly wetted. These bags where tightly sealed and periodically taken down to La Peca for storage until even-
tual air shipment to Missouri Botanical Garden (Figs. 10A, 10B). The group made a thorough collection of
plants and birds but also collected amphibians, reptiles and mammals as time allowed.
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Fortunately, the group included emergency room physician Scott Emerson, M.D., (Marquette, Michigan),
a friend of Gary Graham, whose suturing skills proved invaluable when Al Gentry sustained a cut above his
right eye by disarticulation of a fully extended clipper pole. Peruvian guides for the LSU group were Manuel
Sanchez and Klaus Wehr, both also long-term field assistants for ecologist John Terborgh (Duke University)
(Fig. 10B). A team of primatologists joined the LSU team to study the critically endangered Yellow-tailed
Woolly Monkey (Oreonax flavicauda Humbolt). Their Peruvian team included Mariella Leo, Roberto
Rodriquez, Reinhold Pape and two local field assistants (Figs. 11A, 11B).

Ted Parker and Al Gentry were killed 3 August 1993 when their plane crashed during an exploratory
flight over cloud forest in the Guayaquil region of Ecuador. Ted and Al had been doing Rapid Assessment
Program surveys for Conservation International at the time (Fig. 12).

At the time of the expedition most participants were graduate students at LSU. Cordillera de Colan asa
location for an expedition was chosen by ornithologist Tom Schulenberg and bat specialist Gary Graham who
noted that because the location was remote from other known areas it had high potential for being home to
new species (Figs. 13A, 13B). Ornithologist, Dr. John P. O’'Neill, from LSU Museum of Natural History, Baton
Rouge, Louisiana, coordinated funding and used his extensive network of connections in Peru to facilitate
obtaining permits, lodging and other logistics. O'Neill arrived at Cordillera de Colan on 25 June 1978 and
spent a few days at first camp (Fig. 14). O’Neill was in route to a site along Rio Cenepa where he and Dr. Brent
Berlin (then at University of California, Berkley) were conducting research on the nature of ethnobiological
knowledge among the Aguaruna and Huasbisa, two Jivaroan Indian populations of the rain forests of north-
central Peru (Berlin & O’Neill 1981).

Botanist Philip J. Barbour, who now has a Ph.D. and is a retired wildlife biologist with USDA Natural
Resources Conservation Service in Ft. Worth, Texas, collected most of the plant material from the region.
Barbour was an undergraduate at LSU, and worked primarily alone. In 1978, he moved to different camps
along with other biologists and collected all forms of plants including fungi, mosses, lichens, ferns and sper-
matophytes. It was most fortunate that a botanist was able to visit this remote area because of the high species
richness and endemism in the region.

Plants were collected along an approximately 20-km route (mostly accessible only by foot) which began
at the town of La Peca (el. 1650 m) and ended at Camp 5, the highest base camp (el. 3358 m) (Figs. 15A, 15B).
From each base camp, cloud forest, elfin forest and paramo were sampled from trails created for access to
adjacent habitat. Departures off centerline of trails were seldom more than 50-100 m on either side due to dif-
ficulty of working in undisturbed, very wet cloud forest, elfin forest and paramo.

TAXONOMIC TREATEMENT

Anthurium barbourii Croat, Sp. nov. (Fig. 16). Tvre: PERU. Amazonas: near O'Neill base camp, ca. 12 trail km E of La Peca in
Serrania de Bagua, 5°34'S, 78°17'W, 1650-1800 m, lower montane wet forest, 13-14 Jun 1978, A. Gentry, M. Dillon, ]. Aronson, C.
Diaz & P. Barbour 23028 (1oLotype: MO-2686511).

The species is a member of section Belolonchium characterized by its obpyriform blades with moderately close primary lateral veins and the
collective veins arising from one of the lowermost pairs of basal veins as well as by the hooding green spathe and moderately narrowly

cylindroid-tapered, sessile dark maroon to blackish spadix.

Epiphytic or terrestrial to 2 m; internodes short, 1 cm long, 1.5 cm diam.; cataphylls persisting as fibrous
sheaths 5-16 c¢cm long, drying light brown to reddish brown. LEAVES 104-157 cm long with petioles
53.5-89.2 cm long (average 60) 0.4-0.8 cm diam., drying acutely and narrowly V-shaped, medium to dark
brown; blades obpyriform, 50.5-67.7 cm long, 35.5-37 cm wide, broadest at the level of the petiolar plexus,
1.5 times longer than wide, 0.9 times longer than petiole, anterior lobe broadly convex, 33.5-53.5 cm long,
acuminate at apex; posterior lobes 17.8-18.7 cm long, 12.9-13.5 cm wide; sinus broadly parabolic 13.4-14.2
cm long, 9-11 cm wide; basal veins 6 pairs, 1% pair free to the base, 2nd and 314 pair fused 1 cm, 3rdgnd 4th pair
fused 1.7 cm, 5™ and 6™ pairs fused 2.7 cm, posterior rib naked to 4.5 cm and with leaf edge increasing there-
after; midrib narrowly rounded above, drying acutely 2-3-ribbed, narrowly rounded below with a medial rib,
drying acutely ribbed medially; primary lateral veins 14-16 pairs arising from the midrib at a 50°-60° angle,
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drying concolorous and less conspicuous on upper surface, acutely raised and drying darker brown on lower
surface; collective veins arising from one of the lowermost pairs of basal veins, 2-4 mm from margin, loop-
connecting with primary lateral veins; upper surface semiglossy, minutely ridged and alveolate; lower sur-
face smooth but minutely granular upon magnification; both surfaces drying medium reddish brown to dark
brown. INFLORESCENCE 52.6 cm long, erect; peduncle 23.2-64.5 cm long, 0.2-0.4 cm diam., drying
V-shaped, dark brown; spathe light green, 6.5-12.5 cm long, 0.8-1.6 cm wide, drying dark brown; spadix
dark maroon to blackish, 7.5-12.8 cm long, 0.8-1.1 cm diam., drying dark brown; flowers 9-10 visible per
spiral, 1.8 mm long by 1.5 mm wide, lateral tepals covered with a brownish crustiose layer of a wax-like sub-
stance which scratches off; lateral tepals 1.2 mm wide, outer margin obtusely 3-sided, broadly rounded on
inner margin. INFRUCTESCENCE 12.8 cm long by 1.4 cm diam., drying dark brown.

The species is not apparently close to any other described species. In the Lucid Anthurium Key, the spe-
cies tracks to Anthurium bogotense Schott, A. chorense Engl., A. macleanii Schott and A. obpyriforme Leimbeck.
Anthurium bogotense, A. chorense and A. macleanii all differ in having the posterior lobes either directed out-
ward or inward. Anthurium obpyriforme is also found in Ecuador, Loja Province and may be distinguished by
having fewer primary lateral veins, a spathe that is 3 times wider and a spadix that is green, more prominently
tapered, pendant and longer than that of A. barbourii.

Distribution.—Anthurium barbourii is endemic to Peru, known only from the type locality in the Serrania
de Bagua at 1650-1800 m in a Lower montane wet forest life zone.

Etymology.—The species is named in honor of Dr. Philip J. Barbour who was responsible for making
most of the collections of plants from the La Peca region and who helped with the collection of this species
that bears his name. Barbour’s incredible efforts collecting for months and living in harsh field conditions has
made this study possible.

Anthurium camiloi Croat, Sp. nov. (Fig. 17). Tvee: PERU. Amazonas: near O'Neill base camp, ca. 12 trail km E of La Peca in
Serrania de Bagua, 5°34'S, 78°23'W, 1650-1800 m, lower montane wet forest, 13—14 Jun 1978, A. Gentry, M. Dillon, J. Aronson, C.
Diaz & P. Barbour 23074 (HoLotYpPE: MO-2805637; 1s0TYPE: USM).

The species is a member of section Belolonchium characterized by its epiphytic habit, short internodes, persistent reddish-brown cataphyll
fibers, subterete, sulcate petioles, triangular-ovate blades which are sagittate-hastate at base, brown-drying with dense purple-brown
speckles on the lower surface as well as by the somewhat hooding green spathe and short-stipitate, pinkish gray, moderately long-tapered
spadix.
Epiphyte; stem to 3 cm diam.; internodes short; catapylls persisting as red-brown fibers. LEAVES 97.6 cm
long with petioles 59.2 cm long, 0.6 cm diam., drying broadly sulcate with a medial rib, medium brown; bla-
des ovate-sagittate, 40.6 cm long, 30 cm wide at the point of petiole attachment; anterior lobe 26 cm long,
narrowly long acuminate (apiculum 2.2 cm long); posterior lobes 16 cm long, 15 cm wide, directed down-
ward; sinus broadly hippocrepiform, 10 cm long, 13 cm wide; midrib narrowly rounded and darker than
blade surface on upper surface, dominantly and narrowly raised on lower surface, drying concolorous; basal
veins 7 pairs, naked to the 5" pair, 1% pair free to the base, 2" to 4" each fused 1.2-2 cm to the subsequent
basal vein, 5%, 6" and 7" branching off at the same point; primary lateral veins 6 pairs, arising from the
midrib at 30°-40° narrowly flattened and sunken above, acutely raised and more prominent below; collective
veins arising from the lowermost basal veins, loop-connecting to the other basal veins and the primary lateral
veins 3-5 mm from the margin; upper and lower surfaces epunctate, minutely granular, drying semiglossy,
dark grayish brown with dark purple-brown speckles on the lower surface. INFLORESCENCE to 73.8 cm
long, sub-pendant; peduncle 62 cm long, 6 mm diam., terete, drying dark brown; spathe green, 10.2 cm long,
24 cm wide, positioned at 180° from the peduncle and hooding spadix, drying medium brown; spadix pink-
ish gray, tapering, 11.8 cm long, 0.8 cm diam.; flowers 8-9 visible per spiral, 2.5 mm long, 2.7 mm wide, lat-
eral tepals 1.6 mm wide, the outer margins 2-sided, inner margin slightly convex, anthers 0.35 mm long, 0.4
mm wide, not yet emerging.

In the Lucid Anthurium Key, Anthurium camiloi keys to A. chacoense Croat, which differs in having a much
longer naked portion of the posterior rib (mostly 7-13 cm) and a purple to red spadix; A. flavolineatum Sodiro,
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differing in having a much narrower, more triangular blade and a purplish spathe with prominent green lines;
A. macleanii, differing in having more than 20 primary lateral veins and a shorter peduncle (to 20 cm long); A.
tonianum Sodiro, differing in having a larger blade (more than 60 cm long) with more prominently concave
margins and a purple, more cylindroid spadix; and A. tremulum Sodiro, differing in having a much longer,
more narrowly tapered blades and purplish violet spadices.

Distribution.—Anthurium camiloi is endemic to Peru, known only from Amazonas Department in the
Serrania de Bagua at 1650-1800 m in a Lower montane wet forest life zone.

Etymology.—The species is named in honor of the Peruvian botanist, Camilo Diaz who helped collect the
type specimen. Diaz is one of the best plant collectors in Peru and has collected many new and interesting
Araceae. Camilo was a member of the expedition to La Peca carried out by Al Gentry, Mike Dillon and Jim
Aronson in 1978. At the present time he is Profesor Auxiliar in the Department of Ciencias Farmacéuticas at
the Universidad Peruana Cayetano Heredia in Peru.

Anthurium dillonii Croat, Sp. nov. (Fig. 18). Tvre: PERU. Amazonas: near O'Neill base camp, ca. 12 trail km E of La Peca in
Serrania de Bagua, 05°34'S, 78°17'W, 1650-1800 m, lower montane wet forest, 13—14 Jun 1978, A. Gentry, M. Dillon, J. Aronson, C.
Diaz, & P. Barbour 23075 (rnoLoTypE: MO-2805635; 1s0TYPE: USM-46692).

The species is a member of section Calomystrium characterized by its moderately elongate internodes (for a member of section
Calomystrium), broadly ovate blade with the collective veins arising from the 3 or 4" basal veins, surfaces which lack both dark dots and
short pale lineations, the lanceolate, green spathe and the pinkish to yellowish shortly cylindroid-tapered spadix.

Epiphytic; internodes 0.5-2.0 cm, 1 cm diam.; cataphylls persisting with a few short dark brown fibers.
LEAVES 106.1 cm long with petioles 66-67 cm long, 0.4-0.6 cm diam., drying finely ribbed, dark brown,
broadly and acutely sulcate to flattened abaxially; blades broadly ovate, 38-39.4 cm long, 29.5-31 cm wide,
broadest 1.5 cm above the point of petiole attachment, 1.3 times longer than broad, 0.6 times as long as petiole,
broadly acute at apex, cordate at the base, subcoriaceous; upper surface drying semiglossy, dark greenish
brown, densely and minutely granular, lacking short pale lineations or dark dots; lower surface lighter yel-
lowish brown, minutely and densely reddish brown-speckled, not dark-dotted or short-pale- lineate; midrib
drying concolorous and acutely raised above, broadly convex below; anterior lobe 24.8 cm long, broadly
convex on margins; posterior lobes 11.2-13.9 cm long, 11.5-13.5 cm wide; sinus hippocrepiform, 8.2-9.6 cm
long, 14 cm wide; basal veins 5 pairs with prominent secondary veins branching out from the 13 and 2" basal
veins and extending to the collective veins, 1°tand 2" pairs free to the base, the 3" and 4" fused for 0.8 cm, 4™
and 5" pairs fused 0.5 cm; primary lateral veins 9 pairs arising at a 50°-60° angle, acutely raised on lower
surface, inconspicuous on the upper surface; collective veins arising from the 3" pair of basal veins, loop-
connected to the basal and primary lateral veins 2-4 mm from the margin. INFLORESCENCE 32.2 cm long,
erect; peduncle 25 cm long, 0.5 cm diam., drying broadly sulcate, coarsely ribbed, dark brown; spathe green,
oblanceolate, 10-11.5 cm long, 2.2-2.8 cm wide, erect-spreading drying dark brown; spadix sessile, shortly
cylindroid, pinkish to yellowish, 7.3 cm long, 1.5 cm wide; flowers 8 visible per spiral, 4.5 mm long, 4.3 mm
wide, tepals smooth, drying dark brown, lateral tepals 3.0 mm wide, outer margins 3-sided, inner margins
straight. INFRUCTESCENCE with berries, drying dark brown.

In the Lucid Anthurium Key, the species tracks to both Anthurium linganii Croat and A. magdae Croat &
Lingan, both of which may be distinguished by having more narrowly ovate blades, long, more intact cata-
phylls (In contrast A. dillonii has only a few cataphyll fibers persisting at lower nodes). In addition, A. dillonii
has 8 flowers visible per spiral and the flowers are 4 mm wide whereas A. linganii and A. magdae both have
12-15 flowers visible per spiral and the flowers are only 2 mm wide. The spadix of A. dillonii is pink to yellow-
ish while the spadices of A. linganii are creamy, light green and A. magdae are white.

Distribution.—Anthurium dillonii is known only from the type locality in the Serrania de Bagua at
1650-1800 m in a Lower montane wet forest life zone in cloud forest.

Etymology.—The species is named in honor of American botanist Michael Dillon (retired) from the Field
Museum of Natural History in Chicago who helped collect the specimen. Dillon, an old friend and former
employee of the Missouri Botanical Garden, has collected many interesting and new species, especially in
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Peru and Chile. He is an expert on the Asteraceae and the floristics of the lomas, a characteristic vegetation
type along the Pacific coast of Chile and Peru.

Anthurium grahamii Croat, Sp. nov. (Fig. 19). Tyvee: PERU. Amazonas: Serrania de Bagua, near O'Neill base camp, ca. 12 km E
of La Peca, 5°34'S, 78°17'W, 1650-1800 m, lower montane cloud forest,13-14 Jun 1978, A. Gentry, M. Dillon, J. Aronson, C. Diaz, &
P. Barbour 22913 (roLotype: MO-2686519; 1sotvpes: F, 22913 USM).

Anthurium grahamii is a member of section Caloymystrium characterized by its epiphytic habit, short internodes, persistent intact cataphyll
fibers, subterete, sulcate petioles, ovate-triangular, sagittate-hastate blades, drying dark grayish brown with the collective veins arising
from one of the lower pairs of basal veins and 4 pairs of basal veins as well as by the green lanceolate spathe and pinkish gray moderately
tapered spadix.

Epiphytic, low-creeping; internodes 1-1.5 cm long, 1.2 cm diam.; cataphylls persisting intact or as shredded
fibers 7-18.8 cm long, drying dark brown. LEAVES 54 cm long with petioles subterete, drying C-shaped with
medial rib 21.4-45.5 cm long (averaging 31 cm), 3-4 mm diam., drying dark brown; blades ovate-sagittate,
19.5-25 cm long, 10.6-18.3 cm wide, 1.4-2.3 times longer than wide (averaging 1.7), 0.4-1 times longer than
petiole (averaging 0.75); anterior lobe 18.2-18.6 cm long, margin convex; posterior lobes 7.3-8.8 cm long,
6-9.2 cm wide; sinus broadly parabolic, 4.3-5.1 ¢cm long, 3.3-4.2 cm wide; midrib narrowly rounded on
upper surface, more broadly rounded on lower surface, basal veins 4 pairs arising free from the base; pri-
mary lateral veins 6 pairs arising at 50°-60° from the midrib; collective veins arising from the 3" pair of
basal veins, running 1-3 mm from the margin; all veins more prominent on the lower surface, narrowly
rounded and drying concolorous; upper surface drying matte dark brown to nearly black, minutely granular;
lower surface drying lighter reddish brown, minutely granular and with scattered round, white pustules
0.3-0.5 mm diam. INFLORESCENCE 33.5 cm long, erect with peduncle 14.8-26.6 cm long, 3.5-4.5 mm
diam., 1.7-2.6 times longer than spathe, broadly C-shaped, drying medium to dark brown; spathe greenish
cream 8.4-10.2 cm long, 1.7-2.8 wide, drying reddish brown; spadix greenish cream-colored, 9.5-15.7 cm
long, 1.2-1.8 cm diam., flowers 7-9 visible per spiral, 3.2-3.7 mm long, 3.2-3.5 mm wide; lateral tepals
3-sided, 3.2 mm wide.

The species is similar to A. striatipes Sodiro, but that species is a member of section Belolonchium and dif-
fers by having leaf blade more conspicuously constricted on the anterior lobe, has the lower surface dark red-
dish brown with speckling scarcely darker than the rest of the surface as well as by having the major veins on
the lower surface lacking acute medial ribs. In addition, A. striatipes has a spadix that is red or dark violet
rather than pinkish gray.

Distribution.—Anthurium grahamii is endemic to Peru, known only from the type locality in the Serrania
de Bagua in the Department of Amazonas at 1650-1900 m, in a Lower montane wet forest life zone.

Etymology.—The species is named in honor of zoologist, Dr. Gary L. Graham who was one of the main
contributors to the expedition to Cordillera de Colan and was instrumental in providing information about
the collecting sites of the expedition. At the time of the expedition Dr. Graham was a graduate student study-
ing bats at the LSU Museum of Natural History, Baton Rouge. He later earned his Ph.D. at the University of
New Mexico, Albuquerque.

Paratypes: PERU. Amazonas: Serrania de Bagua, near O'Neill base camp, ca. 12 km E of La Peca, 5°34'S, 78°17'W, 1650-1800 m, 13-14
Jun 1978, A. Gentry, M. Dillon, J. Aronson, C. Diaz & P. Barbour 22929 (MO, USM); ca. 17 trail km E of La Peca, 1850-1900 m, 22984 (MO).

Anthurium katherineshawiae Croat, sp. nov. (Figs. 20A—D). Tvre: PERU. Amazonas: Prov. Bagua, Cordillera Colan, SE of
La Peca, 5°34'S, 78°19'W, 2286—2407 m, 30 Sep 1978, P. Barbour 3720 (HoLotypE: MO-2795923-26).

The species is a member of section Calomystrium characterized by its usually short internodes, persisting intact cataphylls, terete petioles,
large gray-drying narrowly cordate-sagittate blades with the collective veins arising from one of the lowermost primary lateral veins and
the acutely ribbed basal veins (numbering up to 10) which are mostly fused into a broadly arching posterior rib.

Epiphytic; stem erect; internodes short; cataphylls persisting intact, reddish brown; petiole terete, 1.6 cm
diam. when fresh; blades cordate-sagittate, 87-112 cm long, 66-67 cm wide, 1.3-1.6 times longer than broad,
broadest at point of petiole attachment, narrowly acuminate at apex, posterior lobes 32.5 cm long, 31.8 cm
wide; sinus broadly reniform, 18.3 ¢cm long, 20 cm wide; midrib drying narrowly rounded above, broadly



Croat et al., The process of discovery: New species from northern Peru 399

rounded below; basal veins 10 pairs, 13 pair free to the base, posterior rib naked to 5" pair and broadly arch-
ing to 12.8 cm, 2" to 8" pairs each fused to the subsequent pair for 0.5-2.5 cm; primary lateral veins 6 pairs,
arising at 35°~45° from the midrib, drying narrowly rounded, medium brown on the upper surface, narrowly
rounded and slightly more prominent on the lower surface; collective veins arising from the 1% pair of pri-
mary lateral veins, loop-connecting to higher primary lateral veins, 2-3 mm from the margin; upper surface
epunctate, drying with reticulate venation, glossy, medium gray-green; lower surface epunctate, drying
reticulate, semiglossy, medium brown. INFLORESCENCE 105.3 cm long, subpendant; peduncle 84.8 cm
long, 0.8 cm diam., drying brown and coarsely ribbed; spathe green, 25 cm long, 8.5 cm wide, directed at 180°
from the peduncle, hooding the spadix; spadix brown, 20.5 cm long, 1.8 cm diam., tapering, drying dark
brown; flowers 19-21 visible per spiral, 2.3 mm long, 2.4 mm wide; lateral tepals 1.1 mm wide, outer margins
2-sided, inner margins curving downward.

In the Lucid Anthurium Key, the species tracks to Anthurium effusispathum Croat, a similarly large
Calomystrium, which is found a few hundred miles north in Ecuador, but that species has 11-17 pairs of pri-
mary lateral veins while A. colanense has 6-8 pairs of primary lateral veins. Collective veins arise from basal
veins in A. effusispathum whereas in A. katherineshawiae they arise from the 3™ or 4™ pairs of primary lateral
veins. In addition, A. effusispathum has 13-15 flowers visible per spiral in the spadix while A. katherineshawiae
has 19-21 flowers visible per spiral. Because of the large size of its blade, spathe, and spadix, no other
Anthurium sect. Calomystrium specimens from the La Peca area may be confused with A. katherineshawiae.

Distribution.—Anthurium katherineshawiae is endemic to Peru, known only from the type locality in the
Peruvian Department of Amazonas in the Province of Bagua in the Cordillera de Colan, at 22862407 mina
Lower montane wet forest life zone.

Etymology.—Anthurium katherineshawiae is named in honor of Katherine Shaw Barbour, who at the time
was an LSU undergraduate botany student and dear friend of Philip J. Barbour.

Anthurium lapecaense Croat & Hormell, Sp. nov. (Fig. 21). Tyvee: PERU. Amazonas: Prov. Bagua, Cordillera Colan, SE of
La Peca, third camp, 5°34'S, 78°19'W, 2743 m, humid cloud forest-elfin forest ecotone, 25 Sep 1978, Philip Barbour 3584 (HOLOTYPE:
MO-2800703, 1sotypE: USM).

Anthurium lapecense is a member of section Cardiolonchium characterized by its terrestrial habit, subterete petioles, ovate-sagittate, bullate,
greenish drying, ovate-sagittate blades and the pink-red spathe and orange-red spadix.

Terrestrial; stem not seen. LEAVES with petioles subterete, estimated to be 45 cm long, diam 0.3 cm.,
obtusely sulcate adaxially, drying prominently and deeply ribbed, greenish yellow, matte, sheathed to 11 cm;
geniculum 2.5 cm long, slightly darker than petiole; blades ovate-sagittate, 38.3—47 cm long, 20.2-24.3 cm
wide, broadest near petiole attachment, 1.89-1.93 times longer than wide, blade 1.3 times longer than petiole,
abruptly acuminate at apex, deeply lobed at base, somewhat bullate, dark green and matte above, scarcely
paler and matte below; midrib narrowly rounded and slightly paler above and below; primary lateral veins
11-14 pairs, weakly raised and concolorous above, narrowly round-raised and paler, densely granular-punc-
tate below; anterior lobe 28-35.2 cm long, broadly convex along margins; posterior lobes 12.3-14.3 cm long,
narrowly rounded at apex; sinus narrowly hippocrepiform to spathulate, 9.8-10.8 cm deep, 11.5-14.5 cm
wide; basal veins 7-8 pairs, 15 pair free to the base, 2" pair fused 1.3-2.5 cm, 3" pair fused 3.5-4.5 cm; pos-
terior ribs naked 2.7-3 cm; collective veins arising from 3"—4™ pair of basal veins; tertiary veins in part
prominently raised below; upper surface moderately smooth, densely short pale-lineate when young; lower
surface densely granular and short-pale lineate when young, becoming more conspicuously granular but
more sparsely short-pale lineate on older leaves. INFLORESCENCE 42.5 cm long, erect; peduncle 28.8 cm
long with stipe 0.4 cm long; spathe pink-red (lost); spadix moderately long-tapered, orange-red, 14.7 cm long,
0.5 cm diam.; flowers 7-8 visible per spiral, 1.8-2.2 mm long, 1.3-1.8 mm wide; tepals minutely granular;
lateral tepals 0.9-1 mm wide, the outer margins 2-3-sided; stamens held just above the edge of the tepals;
anthers 0.6—0.8 mm wide and long; pollen yellow-orange when fresh, drying yellowish.

The species is similar to Anthurium ionanthum Croat which has blades of similar size, but that species has
blades that are smooth, not at all bullate and has a spadix which is much shorter and somewhat
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lavender-purple not orange-red at anthesis. Anthurium lapecense might also be confused with A. benktsparrei
Croat from southern Ecuador and northern Peru but that species differs in having a shorter, short-tapered
spadix that is typically blue-purple and usually with the leaf blades more narrowly triangular and often with
concave margins on the anterior lobe. In addition, it is usually lacking leaf blades that are in any way bullate
on the upper surface and with the lower surface with less conspicuous tertiary veins. In the Lucid Anthurium
Key, Anthurium lapecense tracks with A. lappoanum Croat from Ecuador which differs in having blade surfaces
that are markedly bullate, the first 3 basal veins are all free to the base, the collective vein arises from the 1%
basal vein and the spadix is green to yellow.

The species is a member of sect. Cardiolonchium characterized by its terrestrial habit, subterete petioles,
ovate-sagittate, bullate, greenish-drying, ovate-sagittate blades and the pink-red spathe and orange-red spa-
dix. The species is similar to Anthurium ionanthum Croat which has blades of similar size, but that species has
blades that are smooth, not at all bullate and has a spadix that is much shorter and somewhat lavender-purple,
not orange-red at anthesis.

In the Lucid Anthurium Key, the species tracks to Anthurium benktsparrei Croat which differs by having
blades more narrowly triangular with the lateral margins usually straight to concave and with a shorter, much
more cylindroid spadix; A. coripatense N. E. Br. which differs by having a dark purple spadix and A. sangui-
neum Engl., differing by having a much broader spathe and thicker green spadix and an unpublished species
from Ecuador which differs in having blade surfaces that are markedly bullate, the 13" basal veins which
are all free to the base, the collective vein arising from the 1% basal vein and the spadix which is green to yel-
low (B. Sparre 18990; Croat 91427, 103718).

Distribution.—Anthurium lapecense is known only from the type locality in the Cordillera de Colan SE of
La Peca in Amazonas Department of Peru, at 2743 m in a Lower montane wet forest life zone.

Etymology.—Anthurium lapecense is named for the type locality near the village of La Peca in the
Cordillera Coldn in Amazonas Department of Peru.

Anthurium oneillii Croat, Sp. nov. (Fig. 22). Type: PERU. AmazoNas: Prov. Bagua: 12 km E of La Peca (by trail), 5°34'S, 78°17'W,
1700 m, 6 Jul 1978, Philip Barbour 2642 (1oLotypE: MO-2674248; 1soTypE: USM).

The species is a member of section Calomystrium characterized by its epiphytic habit, short internodes, long-petiolate leaves, narrow
brown-drying blades with conspicuous, slender lobes and with inconspicuous primary lateral veins as well as by the long-pedunculate
inflorescence with a reflexed green, lanceolate spathe and a long-tapered pale yellow-green, sessile spadix.

Epiphytic; internodes short (ca. 0.6 cm long), ca. 1.5 cm diam. when fresh, drying ca. 1 cm diam.; cataphyll
14.7 cm long, deciduous, drying medium yellow-brown. LEAVES 67-74 cm long with petioles 35.5-37.8 cm
long, 0.3 cm diam., terete drying ribbed, medium yellow-brown; blades narrowly oblong-ovate in outline
with long narrow posterior lobes, 31.5-36 cm long, 6.6-7.5 cm wide, 4.8-5.2 times longer than wide, 0.83-0.90
times as long as petioles, subcoriaceous, drying moderately thin; anterior lobes 24-25 cm long, margins are
slightly convex at the apex becoming straight at the sides and along the posterior lobes, the latter 7.5-8.0 cm
long, 2.4-2.9 cm wide; sinus 7.3-8.5 cm deep, 0.8-1.2 cm wide; midrib narrowly rounded, 1.5 mm wide, dry-
ing darker than surface, finely ribbed above, broadly rounded to medially sunken, concolorous below; basal
veins 10-12 pairs, branching into a fine network; primary lateral veins not apparent, neither straight nor
obviously more different from the interprimary lateral veins, superficially appearing to be 60-70 pairs and
branching into a fine network; collective veins 0.5 cm from margin barely distinguishable as they trace
through the marginal reticulum; upper surface matte, drying medium yellow-brown, moderately smooth;
lower surface matte, somewhat lighter yellow-brown, densely granular upon magnification.
INFLORESCENCE 53.3 cm long, erect with peduncle 35.4-37 cm long, terete drying ribbed medium yellow-
brown; spathe 8.2-9.8 cm long, 0.8-1.0 cm wide, reflexed, lanceolate, light green, drying dark brown; spadix
16.3-20.5 cm long, 2-4 mm diam., sessile, long-tapered, dull yellow-green, drying dark brown; flowers 5-6
visible per spiral, 1.8-2.2 mm long, 1.4-1.6 mm wide; tepals moderately smooth, lateral tepals 1.0-1.2 mm
wide, the outer margin broadly 2-sided; stamens held just above the tepals; anthers 1.3 mm long, 2.3 mm
wide, thecae ovoid to subrounded, moderately divaricate.



Croat et al., The process of discovery: New species from northern Peru 401

In the Lucid Anthurium Key, Anthurium oneillii tracks to A. andreanum Linden which may be distin-
guished by its shorter ovate blades (18-30 cm long) and especially by its broad red spathe and usually yellow
spadix; A. longissimilobum Croat, which differs by its very distinctive triangular blade which is 30-70 cm long
(versus almost oblong for A. oneillii) in addition to a broad sinus that is V-shaped with the lobes (10-15 cm
long) directed outward, In addition A. longissimilobum has numerous, inconspicuous primary lateral veins
which arise from the midrib at a very obtuse angle (70-80°).

Distribution.—Anthurium oneillii is endemic to Peru, known only from the type locality in Amazonas
Department, Province of Bagua in the mountains east of La Peca at 1700 m in a Lower montane wet forest life
zone.

Etymology.—The species is named in honor of Dr. John O’Neill, an ornithologist from Louisiana State
University, who helped organize and fund the expeditions to the La Peca region that allowed Philip Barbour
to make so many new collections of Araceae there. O’Neill also found many new species of birds in the region.

Anthurium perlatum Croat, Sp. nov. (Fig. 23). Tyee: PERU. AMazONAS: Bagua Province: slopes of Cerro Colan, ca. 20 km E. of
La Peca; humid cloud forest, along small quebrada, 1700 m, 12 Aug 1978, Philip Barbour 2857 (noLotype: MO-2802285).

The species is a member of sect. Belolonchium and is characterized by its terrestrial habit, short internodes, persisting reddish brown per-
sistent cataphyll fibers, long, more or less D-shaped yellowish brown-drying petioles, prominently sagittate brownish drying blades with
8 pairs of heavily branched (with 4-6 lateral branches) basal veins, none of which are free to the base, a well-developed weakly curved
posterior rib which is naked about half its length, collective veins arising from the 2" pair of basal veins and 4-5 mm from the margin as

well as by its long-pedunculate inflorescence with a green lanceolate spreading spathe and a weakly tapered maroon spadix.

Terrestrial, stem short; internodes short, 2.5-3.5 cm diam.; cataphylls persisting as reddish brown fibers;
petioles 57 cm long, drying weakly glossy, yellowish brown, 7-8 mm diam., more or less D-shaped in cross-
section, broadly convex adaxially with a slightly spreading margin, rounded abaxially; blades sagittate, 36.3
cm long, 36 cm wide, about as long as wide, drying yellow-brown and weakly glossy above, grayish yellow-
brown and weakly glossy below; anterior lobe 24.3 cm long, the margin somewhat concave midway; poste-
rior lobes 17-18 cm long, 12.4-13 c¢cm wide, directed outward and downward; basal veins 8 pairs, 1° pair
fused 8-10 mm; 2nd pair fused 3 cm; 4th pair fused 4.5 cm, 5th pairs fused 6.6 cm; 6th & 7th pairs fused 10 cm;
secondary veins (branches of the basal veins 4—6 pairs for the major veins; posterior ribs broadly spreading,
naked 5-5.3 cm, about half its length; collective veins arising from the 2" pair of basal veins and 4-5 mm
from the margin, moderately loop-connecting the primary veins; primary lateral veins 8—10 pairs arising at
a 50° angle, convex and concolorous above, bluntly acute and concolorous below. INFLORESCENCE erect-
spreading, long-pedunculate; peduncle 25.5 cm long, slightly more narrow than petioles; spathe green, lan-
ceolate, 11.5 cm long, 2.5 cm wide, green, spreading; spadix 10 cm long, drying 6 mm diam., maroon, drying
dark reddish brown, matte, weakly tapered; flowers 7-8 visible per spiral, 1.8 mm long, 1.3 mm wide; lateral
tepals 0.8—1 mm wide; inner margin broadly rounded, outer margin 2-sided.

In the Lucid Anthurium Key, the species tracks to Anthurium cymbispathum Sodiro from Ecuador which
differs by its much more prominently constricted anterior lobe and its stipitate spadix; A. dolichophyllum
Sodiro from Ecuador differing by its fine scabridulous ribs on the major veins of lower surface as well as by its
stipitate spadix; A. effusilobum Croat, differing by its much smaller stature, more slender, most prominently
spreading posterior lobes, the shorter hooding spathe and the moderately short stipitate spadix; A. flavolinea-
tum Sodiro, differing by its slender spreading posterior lobes, the purplish spathe with greenish veins and the
stipitate spadix; A. herthae K. Krause, differing by its much narrower, more prominently spreading posterior
lobes and stipitate spadix and A. schunkei K. Krause which differs by its proportionately longer and narrower
leaf blades, spathulate sinus and stipitate spadix.

Distribution.—Anthurium perlatum is endemic to Peru, known only from the type locality in Amazonas
Department on Cordillera de Colan at 1700 m in a Premontane rainforest life zone.

Etymology.—The species epithet is from the Latin “perlate” (meaning very broadly), referring to the very
broadly arching sinus.
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Anthurium philipii Croat, Sp. nov. (Fig. 24). Type: PERU. Amazonas: near O’'Neill base camp, ca. 12 trail km E of La Peca in
Serrania de Bagua, 05°34'S 78°23'W, 1981 m, humid cloud forest, 20 Jul 1978, P. Barbour 2737 (1oLotypE: MO-2674392).

The species is a member of section Calomystrium characterized by its terete petioles, narrowly ovate-sagittate blades dark-punctate on the
lower surface and short pale-lineate on the upper surface with a hippocrepiform to closed sinus and with the collective veins arising from
the Ist or 2nd pair of basal veins and extending to the apex very close to the margin as well as by the green spathe and spadix.
Terrestrial; internodes 0.3-0.5 cm long, 1.3 diam., cataphylls persisting as reddish brown fibers 3-5 cm.
LEAVES 98.5 cm long with petioles reddish, 49 cm long, 3.5-5 mm diam., drying C-shaped with medial rib
adaxially, broadly rounded abaxially, medium to dark brown; blades ovate, 49.5 cm long, 29.2 cm wide,
broadest at the point of attachment of the petiole, 1.7 times longer than wide, nearly equal to petiole in length,
abruptly acuminate (apiculum 1.2 cm long), prominently lobed at base, drying subcoriaceous, semiglossy,
medium yellow-brown on both surfaces; anterior lobe 35.7 cm long, essentially convex but slightly concave
near middle; posterior lobes 17 cm long, 11.5 cm wide, directed inward toward base; sinus spathulate, 13.8
cm long, 6.5 cm wide; midrib narrowly rounded in valley above, prominently convex below; basal veins 6
pairs, each subsequent pair fused to the next for 0.6-1.2 cm, primary lateral veins 11 pairs, arising at a
40°-50° angle, acutely raised on both surfaces but more prominent so on the lower surface; collective veins
arising from the lowermost pair of basal veins and running 2-3 mm from the margin; upper surface minutely
granular, sparsely short-pale-lineate, lacking dark dots; lower surface conspicuously dark-dotted, minutely
granular, sparsely pustular, lacking short pale lineations. INFLORESCENCE 45.8 cm long with peduncle
reddish, 35.7 cm long, 3.5 mm diam., narrowly sulcate adaxially; spathe green with reddish edges near the
apex; spadix stipitate (stipe ca. 4 mm long), darker green, 9.8-10.1 cm long, 1.8 cm wide, drying 8 mm diam.,
slightly tapered, medium yellow-brown; flowers 5-6 visible per spiral, 3.2 mm long x 2.5 mm wide, tepals
conspicuously granular-ridged; lateral tepals 1.5 mm wide, outer margins bluntly 3-sided, stamens exserted,
filaments emerging to 2 mm above the tepals; anthers oval, 0.6 x 0.8 mm, thecae scarcely divaricate.

Anthurium philipii is similar to Anthurium dillonii which is found in the same area, but that species has
blades 1.3 times longer than broad, a sinus that is broader and hippocrepiform and a shorter cylindroid spadix
with 10-12 flowers visible per spiral and larger flowers (4 mm long) versus having blades 1.7 times longer
than broad, a narrower, spathulate sinus and a long-tapered spadix with 5-06 flowers visible per spiral and
flowers to 3.2 mm wide in A. philipii.

In the Lucid Anthurium Key, Anthurium philipii tracks with A. lutescens Engl. which may be distinguished
by longer petioles and peduncles, (50—60 cm long), a large, ovate spathe (18 x 3.5 cm) and a sessile spadix; A.
grande N.E. Br. ex Engl. also has a large spathe (20 cm x 4 cm), sessile spadix and fewer primary lateral veins
“-.

Distribution.—Anthurium philipii is known only from the type locality in the Serrania de Bagua at 1981 m
in a Lower montane wet forest life zone.

Etymology.—The species is named in honor of American botanist, Dr. Philip J. Barbour, formerly an
undergraduate at LSU who collected most of the plants from the LSU Cordillera de Colan Expedition. While
at Missouri Botanical Garden, Barbour was a graduate student at St. Louis University. He later earned an M.S.
degree from Louisiana State University. After farming in Mississippi for 18 years he returned to graduate
school and earned a Ph.D. in Forest and Wildlife Ecology from Mississippi State University. Philip now retired
with the USDA National Resources Conservation Service as a Central Region Biologist and Botanist at the
Central National Technology Support Center in Fort Worth, Texas.

Anthurium schulenbergii Croat, Sp. nov. (Fig. 25). Tvee: PERU. Amazonas: near O'Neill base camp, ca. 12 trail km E of La
Peca in Serrania de Bagua, 1981 m, humid cloud forest, 20 Jul 1978, P. Barbour 2737A (MO-2674391.

The species is a member of section Belolonchium, characterized by its terrestrial habit, short internodes, semi-intact, shredding fibrous cata-

phylls, petioles narrowly sulcate when dried, narrowly ovate-sagittate, brown-drying blades with a spathulate sinus and a collective vein

arising from the 3rd and 4th pairs of basal veins as well as by the long-pedunculate inflorescence with a hooding green spathe and a short-

stipitate, cylindroid, curved green spadix.

Terrestrial; internodes short, 0.5-0.8 cm long, 1 cm diam.; cataphylls 6-13 cm long, persisting as fibrous
sheaths or shredded fibers, drying light, reddish brown. LEAVES at least 56.9 cm long, with petioles reddish,
drying narrowly sulcate adaxially with a prominent medial rib, unknown length, 3 mm diam., drying
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medium reddish brown; geniculum 1 c¢m long, drying darker brown; blades upper surface dark green,
obpyriform, 36 cm long, 19.5 cm wide at the point of petiole attachment, sides nearly straight, 1.9 times longer
than broad, 1.7 times longer than petiole; anterior lobe 26.7 cm long, abruptly acuminate at apex, margins
straight; posterior lobes directed inward 9.7 cm long, 7 cm wide; sinus spathulate, 8.5 cm long, 4.9 cm wide;
midrib rounded-convex on lower surface; basal veins 5 pairs, 15 pair free to the base, 2", 3" and 4" pairs are
each fused to the subsequent pair 0.5-1 cm, the 5" pair branching directly from the 4™ pair, posterior rib
naked 4 cm; primary lateral veins 9 pairs, arising from the midrib at a 40°-50° angle, concolorous, incon-
spicuous above, narrowly rounded, concolorous below; collective veins arising from the 3t or 4 pairs of
basal veins and running 1-3 mm from the margin; all veins drying narrowly rounded, concolorous and more
prominent on the lower surface; upper surface epunctate, drying matte, very dark brown with minutely
granular texture; lower surface epunctate, drying semiglossy, medium reddish brown, minutely granular.
INFLORESCENCE 58.9 cm long, pendant; with reddish peduncle 51.4 cm long, 5 mm diam., drying coarsely
ribbed, dark brown; stipe 0.5 cm; spathe green with reddish coloring along the edges and near the apex,
oblong-elliptic, 8.6 cm long, 1.8 cm wide drying medium reddish brown; spadix cylindroid, barely tapered,
darker green, 9.8 cm long, 1.8 cm diam.; flowers 10-12 visible per spiral, 3.0 mm long, 2.8 mm wide, lateral
tepals 1.7-1.8 mm wide, outer margins 2-sided, inner margin broadly rounded.

In the Lucid Anthurium Key, it tracks with Anthurium angustatum (Kunth) Schott which may be distin-
guished by its shorter peduncles (30 cm long), broadly ovate spathe (3—4 cm wide) and 2 cm stipe; Anthurium
oxybelium Schott which has slenderer blades (2.3 length-width ratio versus 1.9 length-width ratio, 1t and 2"
basal veins usually free to the base and a longer spadix (10-20 cm long).

Distribution.—Anthurium schulenbergii is endemic to Peru, known only from Amazonas Department in
the Serrania de Bagua on Cordillera de Colan near La Peca, Peru at about 2000 m in an area of Lower montane
wet forest life zone.

Etymology.—The species is named in honor of ornithologist, Dr. Thomas S. Schulenberg of Cornell
University, Ithaca, New York. Schulenberg was one of the main contributors to the expedition to Cordillera de
Colan and was instrumental in providing information about the collecting sites of the expedition. At the time
of the expedition Schulenberg was a graduate student at Louisiana State University. He later received his Ph.D.
from the University of Chicago and worked for the Field Museum in Chicago. In the same way that we have
found new species of plants, Schulenberg discovered new species of birds for the area.

Rhodospalha barbourii Croat, Sp. nov. (Figs. 26A—-C). Tyre: PERU. Amazonas: Prov. Bagua. Cordillera Colan SE of La Peca,
humid cloud forest, third camp, 1798-1866 m, 17 Oct 1978, P. Barbour 4143 (HoLotyeE: MO-2800734, 1sotyeEs: US, USM).

Rhodospatha barbourii is most similar to Rhodospatha latifolia Poeppig found at lower elevations (200-800 m), but that species has larger
blades (25-50 cm long and 11-17 cm wide) which are proportionately narrower (length to width ratio of 2.5-2.8 versus 1.6-2 for R. barbou-
rii), has 30 or more primary lateral veins (versus 14-22 pairs for R. barbourii), has the petioles sheath persisting intact sheath and has 15-17

flowers visible per spiral on the spadix.

Epiphytic, somewhat scandent; internodes short or up to 2 cm long, to 2 cm diam; cataphylls deciduous or
persisting as fibers. LEAVES 50.6 cm long with petioles 24.7-31.5 cm long (average 28.1 cm) 0.3-0.4 cm
diam., drying medium brown, sulcate adaxially, broadly rounded abaxially, usually sheathed to the genicu-
lum; sheath becoming pale-fibrous with some fragments of epidermis; geniculum slightly thicker than peti-
ole, drying darker brown, becoming fissured; blades ovate-elliptic 17-27.7 cm long (average 22.5 cm), 8.4-16
cm wide (average 12.8 cm), 1.6-2.0 times longer than broad, 0.84 times longer than petiole, abruptly acumi-
nate at apex, obtuse to subcordate at base, dark green above, lighter green below, drying subcoriaceous, semi-
glossy, dark brown above, medium brown, minutely granular below; midrib concolorous, broadly sulcate
above, light brown, rounded-raised below, primary lateral veins 14-22 pairs, arising from the midvein at a
70°-80° angle, drying flattened, concolorous above, acutely raised, light brown below; collective veins
absent, primary lateral veins extend along margin occasionally overlapping. INFLORESCENCE 23.8 cm long
with peduncle 8-11 cm long, 0.5-0.6 cm diam., drying sulcate, light brown; spathe white, drying dark brown
subcoriaceous, 13.5-18.5 cm long, 5-6 cm wide, hooding spadix; spadix white, 12-17 cm long, 1.5-2 cm
diam., 6-10 flowers visible per spiral, style irregularly 4-5 sided, 4.5 mm long, 5.5 mm wide, light tan.
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Distribution.—Rhodospatha barbourii is endemic to Peru, known only from the Department of Amazonas
in the Cordillera Colan, southeast of La Peca at 1798-1866 m elevation in a Lower montane wet forest life zone.

Etymology.—The species is named for my old friend Dr. Philip J. Barbour, who collected the type speci-
men of this species and was responsible for collecting most of the plants from the La Peca Region. Without his
great efforts this paper would not have been possible.

MATERIALS AND METHODS

Appendix 1 was compiled from data in Appendices 2 and 3. Appendices 2 and 3 were primarily compiled
from analyses in Missouri Botanical Garden Herbarium (MO) database (Tropicos.org 2019). Additional
online herbarium databases examined were Aarhus University Herbarium (AAU), Aarhus, Denmark,
(Aarhus University Herbarium.org.2019); British Museum of Natural History (BM), London, England,
(British Museum of Natural History.org 2019.); Field Museum of Natural History (F), Chicago, Illinois, (Field
Museum of Natural History.org. 2019); Museum National d’'Histoire Naturelle (PC), Paris, France, (Museum
National d’Histoire Naturelle.org. 2019); New York Botanical Garden (NY), Bronx, New York, (New York
Botanical Garden.org. 2109); Swedish Museum of Natural History (S), Stockholm, Sweden, (Swedish Museum
of Natural History.org. 2019); and United States National Museum of Natural History (US), Washington, D.C.,
(United States National Museum of Natural History.org. 2019). Appendix 4 is a report on a trip back to Cordillera
de Colan by Dr. Gary Graham in 2017. Creation of categories of noteworthiness was for assigning a factor of
significance as related to individual collections to gain a sense of how important these collections are to science.
Seven categories range from highest value (sp. nov.) to relatively least important albeit still noteworthy (1st
collection for Province Bagua). Voucher specimens that did not fall into any of the categories were excluded
from the analyses except for a few that were determined to genus only yet noteworthy. The analyses in
Tropicos were primarily from specimen searches by senior collector as Barbour (advanced search, date from
05/01/1978-12/01/1978 and separately by Gentry (advanced search, date from 13/06/1978-16/06/1978.
Because Tropicos was the primary database used for compiling appendices, most inferences are constrained
to what is in the database. The authors recognize that active management of Tropicos and other online data-
bases results in updates and changes in nomenclature that may be different from what is reported here.

RESULTS

On the 1978 LSU expedition Barbour cataloged 2572 accession numbers from 2188-4978 represented by
8370 voucher specimens based on an average of three specimens for each number. Many of the collections
have proven to be new, including four Araceae (Croat et al. 2014), published elsewhere, and 11 new aroid spe-
cies, described herein. Based on a search of collections by Philip Barbour and by Alwyn H. Gentry et. al., in
Tropicos http://www.tropicos.org/ there are 1702 herbarium specimens (excluding fungi and lichens) of
which 1192 are determined to a taxon and 510 are not fully determined. After more than 41 years 285 records
still lack family identification, 18 records are to family only and 207 records are to genus only. The indetermi-
nates include four Gentry etal. collections, of which three are shown as Pteridophyta J.Y. Bergen & B.M. Davis
(AHG et al., 229054, 22978, 23084), and one has no designated taxon (AHG et al., 23019) (Appendix 1).
Determinations to date include 983 species belonging to 513 genera and 145 families. Included are 59 plant
taxa new to science described elsewhere. Families included are two fungi: Baeomycetaceae and Tremellaceae;
one alga: Characeae; eight lichen: Cladoniaceae, Coccocarpiaceae, Collemataceae, Icmadophilaceae,
Parmeliaceae, Pyrenulaceae, Stereocaulaceae and Teloschistaceae; three mosses: Neckeraceae, Plagiochilaceae
and Rhizogoniaceae. Families represented by 22 species or more (number in parentheses) are Asteraceae (77),
Orchidaceae (55), Rubiaceae (45), Araceae (43), Solanaceae (32), Poaceae (27), Pteridaceae (26), Polypodiaceae
(25), Melastomaceae (24), Hymenophyllaceae (23), Bromeliaceae (22) and Dryopteridaceae (22). Brako &
Zarucchi (1993) does not include Magnoliaceae in the flora of Peru. Gentry (1993) does not include Magnolia
in Northwest South America (Columbia, Ecuador, Peru). The noteworthy collection Gentry et al., 22968,
Magnolia elfina A. Vazquez, a new species known only from the type locality may be the first addition of this
family to the flora. Extensions of known distributions of taxa are not included. A summary of plant families
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collected is presented in Appendix 1. Noteworthy collections of fungi, alga, lichens, mosses, club mosses,
spike mosses, horsetails, quillworts, ferns and gymnosperms are listed in Appendix 2 and noteworthy angio-
sperms in Appendix 3. Most of the vascular plant collections made in the La Peca region are at Missouri
Botanical Garden. Searches in Tropicos revealed 1687 independent (unique to Barbour and Gentry et al. then
combined) determined herbarium voucher specimens of which 1545 are noteworthy by designated measures
(92%). Species in category of noteworthiness—sp. nov.—with notation of—not used for a type—indicates
that those specimens were first collections for Peru based on collection dates. Species with notation—not
from Cordillera de Colan (212 accessions)—indicates that those voucher specimens were not collected on
Cordillera de Colan (as defined by locality from La Peca to Camp 5), but were collected in Department
Amazonas, or Province Bagua or during the expedition and as such were considered noteworthy collections
for purposes of this report. Eighty-one species are endemic to Peru (Table 1).

Arrangement of families is based on Plant Systematics—a phylogenetic approach (Judd et al. 1999)
updated from Angiosperm Phylogeny Website (Stevens 2001). Fern allies collected are nine species of club
mosses, Lycopodiaceae; 10 species of spike mosses, Selaginelliaceae; one species of horsetail, Equisetaceae;
two species of quillwort, Isoetaceae (Fig. 27); two species of large frond, fleshy root ferns, Marattiaceae; 23
species of filmy ferns, Hymenophyllaceae; 20 species of tree ferns, Cyathaceae; 138 species of other ferns in 16
families (187 fern species in 20 families total) and two collections of Gymnosperms, both Podocarpus,
Podocarpaceae; two families of early angiosperms Nymphaeles grade: Nymphaeaceae and Chloranthaceae;
six families of Magnolids (non-monocot paleo-herbs): Aristolochiaceae, Piperaceae, Lauraceae, Siparunaceae,
Annonaceae, and Magnoliaceae; 21 monocot families: Araceae, Tofieldiaceae, Dioscoreaceae, Cyclanthaceae,
Alstroemeriaceae, Smilacaceae, Amaryllidaceae, Orchidacaeae, Arecaceae, Bromeliaceae, Cyperaceae,
Eriocaulaceae, Juncaceae, Poaceae, Xyridaceae, Commelinaceae, Haemodoraceae, Costaceae, Heliconiaceae,
Marantaceae, and Zingiberaceae; 84 dicot families including three Eudicots: Berberidaceae, Ranunculaceae,
and Sabiaceae; 30 Rosids: Vitaceae, Oxalidaceae, Clusiaceae, Euphorbiaceae, Hypericaceae, Malpighiaceae,
Ochnaceae, Passifloraceae, Phyllanthaceae, Violaceae, Fabaceae, Polygalaceae, Moraceae, Rosaceae,
Urticaceae, Begoniaceae, Cucurbitaceae, Geraniaceae, Combretaceae, Melastomataceae, Myrtaceae,
Onagraceae, Staphyleaceae, Sapindaceae, Malvaceae, Muntingiaceae, Brassicaceae, Caricaceae, Cleomaceae,
and Tropaeolaceae; 12 Superasterids: Balanophoraceae, Loranthaceae, Olacaceae, Opiliaceae, Santalaceae,
Amaranthaceae, Cactaceae, Caryophyllaceae, Nyctacginaceae, Phytolaccaceae, Polygonaceae, and Talinaceae;,
nine Asterids: Hydrangeaceae, Loasaceae, Clethraceae, Ericaceae, Lecythidaceae, Marcgraviaceae,
Myrsinaceae, Primulaceae, and Styracaceae; 16 Lamiids: Convolvulaceae, Solanaceae, Apocynaceae,
Gentianaceae, Rubiaceae, Acanthaceae, Bignoniaceae, Calceolariaceae, Lamiaceae, Lentibulariaceae,
Gesneriaceae, Orobanchaceae, Plantaginaceae, Scrophulariaceae, Verbenaceae, and Boraginaceae; and six
Campanulids: Aquifoliaceae, Asteraceae, Campanulaceae, Apiaceae, Araliaceae, and Caprifoliaceae.

Approximately 1800 P. Barbour lichen collections are deposited at LSU Herbarium (Jennie Kluse, LSU
Herbarium personal communication). To date, of 1800 records only a small set of 166 collections have been
determined which resulted in 58 distinct taxa. A Checklist of Lichens of Peru (as of 1 September 2016, by Dr.
Tassilo Fuerer, University of Hamburg) lists 298 taxa at: http:/www.lichens.uni-hamburg.de/lichens/south-
america/peru_Lhtm). Appendix 2 includes 16 species of lichens, eight of which are on Dr. Fuerer’s checklist,
eight of which are not. Barbour’s lichen collections suggest that once identified, many new taxa may be added
to the known lichen flora of Peru. Importantly, we recognize very cautiously limited inferences from having
not done a literature review on published lichen records from Peru.

The Cordillera de Colan plant collections yielded many non-angiosperm novelties even though a consid-
erable number remain undetermined. Eleven new species, or varieties are listed in Appendix 2: a club moss,
Lycopodiaceae: Phlegmariurus coldnensis B. @llgaard, PJB 3384 HT (MO), IT (AAU, USM), PJB 3446 (MO);
three tree ferns, Cyathaceae: Cyathea cystolepis var. boreopallescens Lehnert, PJB 3611 (AAU, MO), 3745 (US),
not used for type; Cyathea obnoxia Lehnert, PJB 2836 (MO, US), 3612 (MO, US), 3723 (F, MO), not used for
type; Cyathea werffii R.C. Moran, PJB 4516 (MO), not used for type; other ferns, an Athyriaceae: Callipteris
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TagLe 1. Species endemic to Peru.

Family

Species

Lycopodiaceae
Dryopteridaceae

Dryopteridaceae
Polypodiaceae

Thelypteridaceae
Thelypteridaceae
Alstroemeriaceae
Alstroemeriaceae
Amaryllidaceae
Araceae

Araceae

Araceae

Araceae

Araceae
Araceae
Araceae
Araceae
Araceae
Araceae
Araceae
Araceae
Araceae
Araceae
Arecaceae

Bromeliaceae
Bromeliaceae
Bromeliaceae
Bromeliaceae
Marantaceae
Orchidaceae
Orchidaceae
Acanthaceae
Acanthaceae
Acanthaceae
Acanthaceae
Annonaceae
Aquifoliaceae
Araliaceae

Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae

Asteraceae
Asteraceae
Asteraceae
Berberidaceae
Calceolariaceae
Calceolariaceae
Campanulaceae
Campanulaceae

Huperzia coldnensis B. @ligaard, PJB 3446 (MO), 3384 HT (MO), IT (AAU, USM); endemic to type locality
Elaphoglossum mickeliorum F.B. Matos & R.C. Moran, AHG et al., 22977 (F, MO, NY); not used for a type;
endemic to Peru

Elaphoglossum pachyrrhizum Mickel, PJB 4111 HT (MO), IT (US); endemic to type locality

Campyloneurum amazonensis B. Leon, AHG et al., 22930 HT (USM), IT (F, MO, US), PJB 2487 (MO), 2495

(F, MO); endemic to Peru

Thelypteris ctenitoides A.R. Smith, PJB 3416 HT (MO); endemic to type locality

Thelypteris erythrothrix A.R. Smith, PJB 3894A HT (MO); endemic to type locality

Bomarea macranthera Kraenzl., PJB 3419 (MO); endemic to Peru

Bomarea sclerophylla Kraenzl., PJB 3182 (MO), 3190 (MO), 3226 (MO); endemic to Peru

Rauhia staminosa Ravenna, PJB 4234 (USM); endemic to Peru

Anthurium barbourii Croat, AHG et al., 22914 HT (F, MO), 23028 (MO, USM), endemic to type locality
Anthurium camiloi Croat, AHG et al., 23074 HT (MO); endemic to type locality

Anthurium dillonii Croat, AHG et al., 23075 HT (MO); endemic to type locality

Anthurium grahamii Croat, AHG et al., 22913 HT (F, MO, USM), 22929 (MO, USM), 22984 (MO, USM); endemic
to type locality

Anthurium katherineshawiae Croat, PJB 3720 HT (MO); endemic to type locality

Anthurium lapecaense Croat, PJB 3584 HT (MO); endemic to type locality

Anthurium oneillii Croat, PJB 2642 HT (MO); endemic to type locality

Anthurium perlatum Croat, PJB 2857 HT (MO); endemic to type locality

Anthurium schulenbergii Croat, PJB 2737A HT (MO); endemic to type locality

Philodendron barbourii Croat, PJB 4511 HT (MO), IT (USM); endemic to type locality; not from Cordillera de Colan
Philodendron dillonii Croat, AHG et al., 22965 HT (MO); endemic to type locality

Rhodospatha barbourii Croat, PJB 4143 HT (MO), IT (US, USM); endemic to type locality

Spathiphyllum gracile G.S. Bunting, PJB 4517 (MO); not from Cordillera de Colan; endemic to Peru
Xanthosoma barbourii Croat & Delannay, PJB 2694 (MO), 3967 HT (MO); endemic to type locality
Pholidostachys amazonensis A.J. Hend., PJB 4471 HT (USM), IT (MO); not from Cordillera de Colan; endemic
to type locality

Pepinia peruana H. Luther, PJB 2868 (MO, US); not used for a type, endemic to Peru

Pitcairnia scandens Ule, AHG et al., 23066 (MO); endemic to Peru

Puya pitcairnioides L.B. Sm., PJB 4224 (MO); not from Cordillera de Colén; endemic to Peru

Puya aff. pratensis L.B. Sm., PJB 3375 (MO); endemic to Peru

Ischnosiphon fusiformis Anderson, PJB 4430* HT (MO), IT (GB); not from Cordillera de Colén; endemic to Peru
Elleanthus hirsutis Barringer, AHG et al., 22990 HT (F), IT (F, MO), PJB 2518 (F, MO), endemic to Peru

Malaxis termensis var. elata C. Schweinf., PJB 2865 (MO); endemic to Peru

Aulonemia humillima (Pilg.) McClure, AHG et al., 22898 (MO, US); endemic to Peru

Chusquea aspera L.G. Clark, AHG 22931 (MO, US); endemic to Peru

Aphelandra jacobinioides Lindau, AHG et al., 22912 (US), PJB 2543 (MO, US); endemic to Peru

Sanchezia cf. flava Leonard, AHG et al., 22835 (MO); not from Cordillera de Colan; endemic to Peru
Cremastosperma oblongum R.E. Fr., AHG et al., 23009 (MO); endemic to Peru

Ilex microphylla Hook., PJB 3176 (MO), 3463 (MO); endemic to Peru

Schefflera vel sp. nov. JR. Forst. & G.Forst., PJB 3742 (MO); Schefflera gayleriana sp. nov., det. Marcela

Mora 2018; endemic to type locality

Gynoxys coldnensis Dillon & Sagastegui, PJB 3409 HT (F), IT (HUT, MO); endemic to type locality

Liabum wurdackii Ferreyra, PJB 4304 (MO, US); not from Cordillera de Colan; endemic to Peru

Munnozia olearioides (Muschl.) H. Rob. & Brettell, PJB 3175 (MO); endemic to Peru

Onoseris weberbaueri Ferreyra, AHG et al., 23110A (MO); not from Cordillera de Colén; endemic to Peru
Pentacalia barbourii M.O. Dillon & Sagéstegui, PJB 3450 HT (F), IT (LSU, MO), now Monticalia barbourii
Pentacalia cutervonis H. Rob. & Cuatrec., PJB 3966 (US), 4124 PT (MO, US); endemic to Peru

Pentacalia miniaurita (Sagast. & M.O., Dillon) Cuatrec., PJB 3410 (US); endemic to Peru

Pseudogynoxys poeppigii (DC.) H. Rob. & Cuatrec., AHG et al., 22822 (MO): not from Cordillera de Colan; endemic to
Peru

Senecio miniauritus Sagastegui & Dillon, PJB 3410 (F, MO); not used for a type; endemic to Peru

Verbesina lopez-mirandae Sagast., AHG et al., 22833 (MO, US); not from Cordillera de Coldn; endemic to Peru
Vernonia jalcana Cuatrec., PJB 3760 (MO); endemic to Peru

Berberis tomentosa Ruiz & Pav., PJB 3171 (MO), 3390 (MO); endemic to Peru

Calceolaria arbuscula Molau, PJB 3432 HT (GB), IT (MO), PJB 3147 (MO); endemic to type locality
Calceolaria hirsuta Molau, PJB 3404 HT (GB), IT (MO); endemic to type locality

Centropogon eborinus E. Wimm., PJB 4010 (MO); endemic to Peru

Centropogon lasiodorus B.A. Stein, PJB 4116 (MO), endemic to Peru; not used for a type
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Family

Species

Campanulaceae
Caprifoliaceae
Ericaceae
Gentianaceae
Gentianaceae
Gentianaceae
Gentianaceae
Gesneriaceae

Loasaceae
Loasaceae
Magnoliaceae
Malpighiaceae
Malvaceae
Melastomataceae
Melastomataceae
Onagraceae
Piperaceae
Primulaceae

Primulaceae
Rubiaceae
Rubiaceae
Sabiaceae
Solanaceae

Tropaeolaceae
Urticaceae
Urticaceae

Lysipomia gracilis (E. Wimm.) E. Wimm, PJB 3422 (MO); endemic to Peru

Valeriana ledoides Graebner, PJB 3206 (MO), 3234 (MO); endemic to Peru

Disterigma baguensis Pedraza, PJB 4102 HT (MO), IT (F, NY); endemic to type locality

Gentianella chlorantha Pringle, PJB 3439 HT (MO), IT (HAM), 3456 (MO), endemic to type locality
Gentianella oreosilene J.S. Pringle, PJB 3387 (MO), 3538 (MO); endemic to Peru

Halenia mathewsii Gilg, PJB 3435 (MO); endemic to Peru

Symbolanthus nebulosus J. E. Molina & Struwe, PJB 3252 HT (MO); endemic to Province Bagua

Besleria placita C.V. Morton, AHG et al., 23027 (MO, US), PJB 2965 (MO, US), 3689 (MO), 4014 (MO, US),
4331 E (MO, US); not from Cordillera de Colén; endemic to Peru

Nasa coldnii Dostert & Weigend, PJB 3573 HT (MO); endemic to the type locality

Nasa dyeri subsp. australis Dostert & Weigend, AHG et al., 22856 (MO); not used for a type; endemic to Peru
Magnolia elfina A.Vazquez, AHG et al., 22968 HT (MO), IT (F), endemic to type locality

Stigmaphyllon peruvianum Nied., AHG et al., 22784 (MO), not from Cordillera de Colan; endemic to Peru
Abutilon piurense Ulbrich, PJB 2143 (MO); not from Department Amazonas; endemic to Peru
Brachyotum maximowiczii Cogniaux, PJB 3227 (MO, US); endemic to Peru

Miconia hamata Cogniaux, Gentry et al. 23006 (MO, US), PJB 2745 (MO, US); endemic to Peru

Fuchsia llewelynii MacBride, PJB 3700 (MO), 3828 (MO, US), 4147 (MO); endemic to Peru

Peperomia boekei Callejas, PJB 3240 PT (MO, NY); endemic to Department Amazonas

Cybianthus incognitus Pipoly, AHG et al., 22859 PT (F, MO, USM), 22911 (MO), PJB 2405 PT (AMAZ, F, MO, USM),
2567 PT, (AMAZ, BRIT, F, MO, NY, US); endemic to Peru

Myrsine dilloniana Pipoly, PJB 3257 HT (MO), IT (AMAZ, F, LL-TEX, USM); endemic to type locality
Agouticarpa spinosa C.H. Perss. & Delprete, PJB 2977 (MO), not used for a type; endemic to Peru
Psychotria cf. moyobamba Standl., AHG et al., 23036 (MO); endemic to Peru

Meliosma pumila? A.H. Gentry, PJB 4158 (MO); endemic to Peru

Deprea pecaensis S. Leiva, Deanna & Barboza, AHG 22873 (MO), 23032 (MO); PJB 2682 (MO); not use for a
type; endemic to Province Bagu

Tropaeolum bicolor Ruiz & Pav., PJB 3574 (MO); endemic to Peru

Pilea minutiflora Krause, PJB 2958 (MO); endemic to Peru

Pilea ramosissima? Killip, PJB 4152 (MO); endemic to Peru

andina L. Pacheco & R.C. Moran, PJB 2858 (MO), not used for type; three Dryopteridaceae: Elaphoglossum
mickeliorum EB. Matos & R.C. Moran, AHG et al., 22977 (F, MO, NY), not used for type; Elaphoglossum
pachyrrhizum Mickel, PJB 4111 HT (MO); Megalastrum pubirachis R.C. Moran, J. Prady & Sundue, PJB 2394
(MO), not used for type; a Polypodiaceae: Campyloneurum amazonensis B. Leon, AHG et. al. 22930 HT (MO),
IT (MO); two Thelypteridaceae: Thelypteris ctenitoides A.R. Smith, PJB 3416 HT (MO) and T. erythrothrix A.R.
Smith, PJB 3894 HT (MO); 58 new species are listed in Appendix 3: 17 Araceae: Anthurium barbourii sp. nov.
Croat, AHG et al., 22914 (F, MO, USM), 23028 HT (MO, USM); Anthurium camiloi sp. nov. Croat, AHG et al.,
23074 HT (MO, USM); Anthurium dillonii sp. nov. Croat, AHG et al., 23075 HT (MO); Anthurium grahamii sp.
nov. Croat, AHG et al., 22913 HT (F, MO, USM), 22929 (MO, USM), 22984 (MO, USM); Anthurium katherines-
hawiae sp. nov. Croat, PJB 3720 HT (MO); Anthurium lapecaense sp. nov., Croat, PJB 3584 HT (MO); Anthurium
oneillii sp. nov. Croat, PJB 2642 HT (MO); Anthurium perlatum sp. nov. Croat, PJB 2857 HT (MO); Anthurium
philipii sp. nov. Croat, PJB 2641 (MO), 2737 (MO), 2816 (MO); Anthurium schulenbergii sp. nov. Croat, PJB 2737A
HT (MO); Philodendron barbourii Croat, PJB 4511 HT (MO), IT (USM); Philodendron dillonii Croat, AHG et al.,
23075 HT (MO); Rhodospatha barbourii sp. nov. Croat, PJB 4143 HT (MO), IT (US, USM), Spathiphyllum barbou-
rii Croat, PJB 4460 HT (MO), Xanthosoma barbourii Croat & Delannay, PJB 2694 (MO), 3967 HT (MO), (Fig.
28); one Arecaceae: Pholidostachys amozoensis A J. Hend., PJB 4471 HT (USM), IT (MO); two Bromeliaceae:
Pepinia peruana H. Luther, PJB 2868 (MO, US); not used for type; Puya cajasensis Manzan. & W. Till, PJB
3471A (MO); not used for type; one Cyclanthaceae: Sphaeradenia oxystigma R. Erikss., PJB 2546 (MO); not
used for a type; one Marantaceae: Ischnosiphon fusiformis Anderson, PJB 4430 HT (MO), IT (GB), not from
Cordillera de Colan; six Orchidaceae: Elleanthus hirsutis Barringer, AHG et al., 22990 HT (F), IT (F, MO), PJB
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2518 (F, MO); Epidendrum recurvitepalostachyum Hagsater & E. Santiago, PJB 3202 (F, MO), not used for a
type; Epidendrum rhopalostele Hagsater & Dodson, AHG etal., 22871 (MO, NY), 22996 (MO); PJB 2485 (MO),
2549 (MO), not used as type; Fernandezia cf. hagsateri (Dodson) M.W. Chase, PJB 3163 (MO), not used for a
type; Maxillaria patella].T. Atwood, PJB 3256 (MO), not used for a type; Pityphyllum huancabambae (Kraenzl.)
Whitten, PJB 2708 (MO), not used for type; Sphyrastylis dalstromii Dodson, AHG et al., 23062 (MO), PJB 2468
(MO), 2469 (MO), 2550 (MO), 2551 (MO), 2577 (MO), 2661 (MO), 2688 (MO), not used for a type; one
Araliaceae: Schefflera gayleriana JR. Forst. & G. Forst., PJB 3742 (MO); four Asteraceae: Gynoxys coldnensis
Dillon & Sagastegui, PJB 3409 HT, (F), IT (HUT, MO); Pentacalia barbourii Dillon & Sagastegui, PJB 3450 HT
(F), IT (LSU, MO) (Fig. 29.) and Pentacalia cutervonis H. Rob & Cuatrec., PJB 3966 (US), 4124 (MO, US); not
used foratype, Senecio miniauritus Sagastegui & Dillon, PJB 3410 (MO), not used for a type; two Calceolariaceae:
Calceolaria arbuscula Molau, PJB 3432 HT (GB), IT (MO), PJB 3147 (MO)and C. hirsuta Molau, PJB 3404 HT
(GB), IT (MO); one Cleomaceae: Podandrogyne roseoleuca Cochrane, PJB 2681 HT (WIS), IT (F, MO, US), 2467
(F, MO); one Ericaceae: Disterigma baguensis Pedraza-Penialosa, PJB 4102 HT (MO), IT (F, NY); three
Gentianaceae: Gentianella chlorantha Pringle, PJB 3439 HT (MO), IT (HAM), 3456 (MO); Macrocarpaea jactans
J.E. Grant, AHG et al., 23030 (MO), PJB 2635 (MO); not used for a type; Symbolanthus nebulosus J.E. Molina &
Struwe, PJB 3252* HT (MO); one Geraniaceae: Geranium sibbaldioides subsp. beckianum Aedo, AHG et al.,
23147 (MO), PJB 3423 (MO); not used for a type; two Gesneriaceae: Columnea katzensteiniae (Wiehler) L.E.
Skog & L.P. Kvist, AHG 22920 et al., (MO, US); not used for a type and Glossoloma baguense (L.E. Skog) J.L.
Clark, AHG et al.,, 22908 HT (NY), IT (MO, NY), PJB 2747 (MO, US), 2973 HT (US), IT (C, MO), 2747 (MO, US),
2973 HT (US), 3836 (MO, US, USM); one Lecythidaceae: Eschweilera baguensis Mori, AHG et al., 22908 HT
(NY), IT (MO, NY), PJB 2536 (MO) (Fig. 30); two Loasaceae: Nasa andersonii Weigend, PJB 3570 (F, MO), not
used for a type, Nasa coldnii Dostert & Weigend, PJB 3573 HT (MO), endemic; one Loranthaceae: Psittacanthus
baguensis Kuijt, PJB 3583 (F, LEA, MO), not used for a type; one Magnoliaceae: Magnolia elfina A. Vazquez,
AHG et al., 22968 HT (MO), IT (F), endemic to type locality; one Melastomaceae: Quipuanthus epipetricus
Michelang. & C. Ulloa, PJB 4451 (MO), not used for type, not from Cordillera de Colan; a Myrsinaceae:
Cybianthus pastensis (Mez) G. Agostini, PJB 3599 (MO, US); a Piperaceae: Peperomia boekei Callejas, PJB 3240
PT (MO, NY); endemic to Department Amazonas (Fig. 31); a Polygonaceae: Muehlenbeckia tilifolia var. glabra
Brandbyge, PJB 3576 (MO), 4084 (MO): not used for a type; three Primulaceae: Cybanthus incognitius Pipoly,
AHG et al., 22859 PT (F, MO, USM), 22911 (MO); PJB 2405 PT (AMAZ, F, MO, USM), 2567 PT (AMAZ, BRIT,
F, MO, NY, US); not used for a type; Myrsine cupuliformis Pipoly, PJB 3758 (MO); not used for a type; Myrsine
dilloniana Pipoly, PJB 3257 HT (MO), IT (AMAZ, F, LL-TEX, USM), endemic to type locality; two Rubiaceae:
Agouticarpa spinosa C.H. Perss. & Delprete, PJB 2977 (MO); not used for a type; Notopleura acuta C.M. Taylor,
AHG et al., 22878 (MO), not used for a type; a Siparunaceae: Siparuna cascada S.S. Renner & Hausner, PJB
2946 (MO), not used for a type; a Solanaceae: Deprea pecaensis S. Leiva, Deanna & Barboza, AHG et al., 22873
(MO), 23032 (MO), PJB 2682 (MO), not used for type; and one Styracaceae: Styrax nui B. Walln., PJB 3254 PT
(MO); not used for a type.

DISCUSSION

A team led by Dr. Al Gentry from Missouri Botanical Garden including Dr. Mike Dillon, a specialist on
Asteraceae from Chicago Field Museum, graduate student James C. Aronson and Peruvian botanist Camilo
Diaz Santibanez, arrived at LSU Camp 1 on 13 June and departed 16 June 1978. Philip Barbour collected with
Gentry and his crew while they were on Cordillera de Colan and was encouraged by Gentry to come to
Missouri Botanical Garden in St. Louis for graduate work, which he did. Barbour returned to Peru in summer
1980 as a graduate student at St. Louis University and as an employee of Missouri Botanical Garden. He col-
lected plants for three months 64 river km SW of Puerto Maldonado for Flora of Peru Project (then under
Gentry'’s jurisdiction). Home base for this collecting trip was Explorer’s Inn Lodge at the confluence of Rio La
Torre and Rio Tambopata in Department Madre de Dios.

Large numbers of lichens, mosses and fungi were also collected on Cordillera de Colan. Lichens were
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deposited at LSU herbarium, Baton Rouge with plant anatomist and lichenologist Dr. Shirley Tucker and these
collections are mostly undetermined. Fungi were deposited in Bernard Lowry Mycological Herbarium at LSU.
One Basidiomycete specimen, Tremella fibulifera Moller, PJB 2189 (LSU) established a new record for Peru.
Mosses were deposited at Missouri Botanical Garden.

Collecting sites in La Peca region were located on ridges and slopes of Cordillera de Colan ENE of the
village of La Peca. Now 43 years after this major expedition, and with Google Earth, we were able to come up
with what appear to be accurate coordinates for collection localities. The latitude—longitude coordinates plus
elevations of lowest and highest campsin the collection area are estimated respectively at 5°34.94'S, 78°23.36'W
(1600 m) and 5°33.67'S, 78°19.42'W (3358 m). Life zones based on Holdridge life zone system (Holdridge 1979)
range from Tropical lower montane wet forest up in elevation through Tropical montane wet forest. Forests
throughout the elevational gradient are more commonly referred to as cloud forests with elfin forests at high-
est forested areas and along ridge tops. A relatively small area of paramo occurs above tree line within arctic
alpine zone starting about 3200 m.

The expedition established a total of five base camps at different elevations on Cordillera de Colan. In
2017 Gary Graham relocated camps 1 and 2 with a Garmin GPSMap©64s and provided reliable estimates on
camps 3, 4 and 5 (Appendix 4). All members of the LSU expedition and temporary visiting friends of members
helped in the preparation of bird voucher specimens for the Museum of Natural Science.

Camp 1: S5°34.941', W 78°23.356/, at 1764 m (900 m above la Peca), 8.9 trail km from La Peca. Specimens
were collected between 1600 and 1900 m. Personnel were Philip Barbour, Lynn Barkley, Scott Emerson, Gary
Graham, Tom Schulenberg, and Katherine Shaw. This also was the camp that was visited by Al Gentry, Mike
Dillon, Jim Aronson, and Camilo Diaz.

Camp 2: 55°34.890', W 78°22.501', at 1993 m (229 m higher than Camp 1 and 2.0 trail km from Camp 1).
Camp 2 was used from 9-17 July and later from 9-17 August. Personnel in July were Barbour, Barkley,
Emerson, Graham, David Hunter (August), Schulenberg, Shaw (July) and Morris Williams (August) and in
August were Barkley, Graham, Hunter, Schulenberg and Williams. The primatology team of Mariella Leo
(graduate student), Roberto Rodriguez (undergraduate student of Amazonian mammals) and Reinhold Pape
(friend of Roberto Rodriguez) worked out of Camp 2. In 1980 Leo published the First Field Study of the Yellow-
tailed Woolly Monkey (Leo 1980). Her paper reported results of spending five months in Peru studying the
Yellow-tailed Wooley Monkey. In her paper, the locality El Arenal, correlates with LSU camp 2. The Peruvian
National Office for Evaluation of Natural Resources (ONERN 1976) would classify this area as having two life
zones. Premontane tropical humid forest (bh-PT) and low montane tropical humid forest (bh-MBT) with
elevations of 1800-2200 m. Leo provides a habitat description that is worth quoting. “The monkey’s habitat is
one of steep gorges and ravines, with trees 20-40 m high, depending on the zone; the trunks are usually
under 1 m diameter, except for some Cedrela sp. and Ficus spp. In the lower zones the understorey is dense
with many Palmaceae species; on the most humid side of the mountain there are many vines and Bromeliaceae
and Orchidaceae and in the upper parts and on top ‘suro’ Chusquea sp. is a predominant. The variations result
in several microclimates. The lowest temperature registered was 8° C (46.4° F) (Santa Catalina and
Yambrasbamba) and the highest 25° C (77° F) (Yambrasbamba, Pucatambo, Shillac). Although the study was
made in the so-called dry season (Mar—Sep) it drizzled almost every day, with changes in intensity and dura-
tion and occasional showers [50 mm (1.96 in) in two days in San Cristobal]. Every morning the fog crept up
the mountain, making the forest humid and cold.” (Luna 1980). Mariella Leo Luna’s paper Conservation of the
Yellow-tailed Woolly Monkey made recommendations to the Peruvian government for the protection and con-
servation of the endangered monkey through the establishment of protected areas, enforced legislation, con-
servation education and ecological planning of human settlement and development in the region (Luna 1982).
Also, in Camp 2 was bear biologist Bernie Peyton. Peyton was conducting a two-year survey (1977-1979) of
the Andean Spectacled Bear for the Ministerio de Agricultura Departamento de Flora y Fauna in collaboration
with the New York Zoological Society (Peyton 1980, 1981). In addition to looking for Andean Spectacled Bear,
Peyton was also interested in finding Mountain Tapir also called Woolly Tapir.
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Camp 3: S5°34.747', W 78°19.993, at 2446 m and 5.0 km above camp 2. Specimens were collected from
2446-3050 m elevation). The camp was used between 21 August and 17 September 1978. Personnel were
Barbour, Barkley, Graham, Hunter, Schulenberg, and Williams.

Camp 4: S5°34.644', W78°19.265', at 3097 m and 1.8 km above camp 3, with collections made between
3097 and 3300 m. This camp was used between 27 August and 17 September. Personnel were the same as for
Camp 3.

Camp 5: 55°33.668', W78°19.423', at 3358 m and 2.9 km above camp 4, with specimens collected between
3330 m and 3358 m. This camp was used between 8 and 24 October. Personnel were Barbour, Barkley, Patty
Brown, Graham, Schulenberg, and Williams.

From each base camp, cloud forest, elfin forest and paramo were sampled from trails created for access to
adjacent habitat. Departures off centerline of trails were not more than 30 m on each side due to difficulty of
working in undisturbed, very wet cloud forest, elfin forest and paramo. The paramo at times was exceedingly
difficult to navigate due to extremely dense fog that greatly impaired orientation. The geographical extent
from which most of the plants on Cordillera de Colan were collected was estimated to be 122 ha (301 ac)
which is the area within a rectangle 20 km long by 60 m wide. Even with such an unscientific estimation of
the geographical extent it is evident that Cordillera de Colan was very species rich. Barbour’s collecting was
not systematic but opportunistic in that he collected everything he could get to that was fertile, in flower, fruit-
ing or both. Sterile specimens were not collected.

The La Peca region was rich in endemic species of plants and in birds. All members of the expedition
helped prepare museum specimens for the LSU Museum of Natural History collection in Baton Rouge. Several
new species or subspecies were discovered during the Colan expedition with one species where a 1978 site
was a type locality. New bird species or subspecies described from the region include a hummingbird,
Coppery Metaltail, Metallura thesesiae parkeri G.R. Graves, (Trochilidae), (Graves 1981); Unstreaked Tit-
Tyrant, Uromyias agraphia plengei T. Schulenberg & G. Graham, (Tyrannidae), (Schulenberg & Graham
1981); Plain-tailed Wren, Pheugopedius euophrys schulenbergi T.A. Parker & J.P. O'Neill, (Troglodytidae),
(Parker & O’Neill 1985); and Pale-billed Antpitta, Grallaria carrikeri T. Schulenberg & M. Williams,
(Grallariidae) (Schulenberg & Williams 1982).

Additionally, new species of birds were collected at Cordillera de Colan that also have been collected
elsewhere, contributing greatly to the description of each of these species even though the type locality was
not Cordillera de Colan: Cinnamon Screech-Owl, Megascops petersoni J.W. Fitzpatrick & J.P. O’Neill,
(Strigidae) (Fitzpatrick & O’Neill 1986); Chestnut Antpitta, Grallaria blakei G.R. Graves, (Grallariidae)
(Graves 1987); Chachapoyas Antpitta, Grallaria gravesi M.L. Isler, R.T. Chesser, M.B. Robbins & P.A. Hosner
(Grallariidae) (Isler et al. 2020); Ochre-fronted Antpitta, Grallaricula ochraceifrons G.R. Graves, (Grallariidae)
(Graves et al. 1983); White-winged Tapaculo, Scytalopus krabbei T.S. Schulenberg, D.F. Lane, A J. Spencer, F.
Angulo & and C.D. Cadena (Rhinocryptidae) (Krabbe et al. 2020); Cinnamon-breasted Tody-Tyrant,
Hemitriccus cinnamomeipectus JW. Fitzpatrick & J.P. O'Neill (Tyrannidae) (Fitzpatrick & O’Neill 1979); and
Johnson's Tody-Flycatcher, Poecilotriccus luluae N.K. Johnson & R.E. Jones (Tyrannidae), (Johnson & Jones
2001). Other collections represented important records for Peru including Mountain Avocetbill, Opisthoprora
euryptera (Trochilidae) (Schulenberg et al. 2010); Imperial Snipe, Gallinago imperialis (Scolopacidae)
(Schulenberg et al. 2010); Long-whiskered Owlet, Xenoglaux loweryi J.P. O'Neill & G.R. Graves (Strigidae)
(O'Neill & Graves 1977); Ocellated Tapaculo, Acropternis orthonyx (Rhinocryptidae) (Schulenberg et al.
2010); and Rufous-browed Hemispingus, Poospiza rufosuperciliaris, E.R. Blake, & P. Hocking (Thraupidae)
(Blake & Hocking 1974).

Bat specimens, data on bat behavior and their ecological relationships were collected by Gary Graham
with assistance of other expedition members. This information resulted in a series of articles which made
important contributions to knowledge of these mammals in Peru (Graham 1983, 1986, 1987, 1990; Graham
& Barkley 1984).

In addition to birds and mammals, collections of amphibians and reptiles were made. Seven new species
of frogs were described based on specimens collected by Lynn Barkley, Tom Schulenberg, and Morris
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Williams. New species described from Cordillera de Colan were Gastrotheca abdita Duellman 1987 (Hylidae),
Colostethus spilotogaster Duellman 2004 (Dendrobatidae); Eleutherodactylus avicuporum Duellman &
Pramuk 1999; Eleutherodactylus atrabracus Duellman & Pramuk 1999; Eleutherodactylus serendipitus
Duellman & Pramuk 1999; Eleutherodactylus cuneirostris Duellman & Pramuk 1999 (all Eleutherodactylus,
Leptodactylidae); and Telmatobius colanensis Wiens 1983 (Leptodactylidae). Three snakes were collected and
deposited at LSU: a bright yellow-black arboreal pit viper Bothriopsis oliolepis Werner, a Bothrops atrox L. and
alarge Micrurus Wagler (Tom Schulenberg, pers. com.).

Cordillera de Colan has a population of Critically Endangered Yellow-tailed Woolly Monkey (Oreonax
flavicauda Humbolt), the largest endemic primate found in Peru (DeLuycker 2007). Yellow-tailed Woolly
Monkey was observed multiple times in several locations and photographed by 1978 expedition members.
Gary Graham reports from his 2017 trip to Cordillera de Colan that although they did not see Yellow-tailed
Woolly Monkey, locals assured them that it was still reasonably common within their narrow elevational
range. Graham’s group did see freshly torn branches at 2423 m apparently used in their displays. We were also
aware of potential presence of the very rare and endangered Mountain Tapir or Woolly Tapir (Tapirus pincha-
que Roulin). Mountain Tapir lives at high elevations (2000 m—4300 m) thus above rainforests and is endemic
to the eastern and central cordilleras cloud forests and paramo in Ecuador, Columbia and Peru. Although no
tapir sign was found in 1978, on Gary Graham’s trip back to Cordillera de Colan in 2017 his group found one
set of clear foot prints in mud at about 2070 m along a game trail. Another mammal of interest on Cordillera
de Colan was Peruvian endemic Hairy Long-nosed Armadillo, Dasypus pilosus Fitzinger. Morris Williams
collected a specimen for LSU Museum of Natural Science (LSU 21888, &, 3200 m, 5" camp; 12 September
1978).

Noteworthy is Gary Graham’s documentation of habitat changes that have occurred between 1978 and
2017 (Appendix 4). In 1978 most habitat loss was below first camp. The original LSU Camp 1 had been sur-
rounded by tall, undisturbed forest. In 2017, between ' to % of forest between La Peca and Graham’s camp 1
had been cutand converted to grazing. Some patches remained along streams and on some steeper slopes. The
area around LSU Camp 1 was cleared of all woody vegetation. Recent forest clearing was most severe near the
trail used in 1978 between camps 1 and 2, which had also been used back then then by mules apparently
traveling from valleys and communities further south. An old small lumber cutting hut had been built, but
abandoned, almost exactly where Camp 2 had been placed. Forest cutting continues and is advancing east.
Gary reports, “I could stand on Colan ridge near our 1978 Camp 4 and not see any signs of humanity, which
continues to be an inspiration for me and provides hope for conservation of the unique elfin forest habitats
and all their endemic species.”

Most of Philip Barbour’s collections are in Missouri Botanical Garden herbarium and many of these
remain undetermined. Total aroid flora from the region is not particularly large (Brako & Zarucchi 1993) with
only 41 species (Appendix 3) including 27 species of Anthurium (13 of which are new), five species of
Philodendron (two new species), two species of Rhodospatha (one new species), three species of Spathiphyllum
(one new species), two species of Stenospermation and two species of Xanthosoma (one new species).

This study of exploration of Cordillera de Colan in Department Amazonas of northern Peru highlights
the importance of joint efforts by botanists and zoologists to concentrate efforts on poorly known areas at a
time when collection of specimens is possible and to conduct thorough and intensive studies. These rich col-
lections will continue to provide science with more records and a better understanding of tropical species
diversity in animal and plant populations for years to come.

Many of the cryptogamic collections remain undetermined and many phanerogamic collections remain
undetermined even after 41 years. The importance and timing of the LSU expedition is more important when
we consider that today lower elevations where these 1978 collections were made, and which have proved so
valuable to our understanding of the biodiversity of Peru, are nearly devoid of vegetation. Already by the late
1980s, when the area was visited by ornithologist Jaime Garcia-Moreno, much of the natural vegetation
around species-rich 1 camp was gone. This emphasizes the importance of such expeditions that take time
and effort to explore remote areas. However, even remote areas are not remote for very long. The miserable
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trail from Bagua to La Peca, with knee-deep mud in places and on which the senior author finally gave up and
turned back during his trip to the region in April 1984, has now been replaced with a good road. What hap-
pened to the ecology of the La Peca region and what happens everywhere simultaneously points out the need
for more such prolonged studies in areas where vegetation still exists.

Since the LSU 1978 Coldn expedition, the Santuario Nacional Cordillera de Colan (SNCC) was estab-
lished in 2009 providing protection for a large area east of the Colan crest where the 1978 camp 4 had been
located. At 39,215.80 hectares, this national park was established for water conservation and to protect biodi-
versity. (http://www.sernanp.gob.pe/cordillera-de-Colan). In 2011, the Copallin Private Conservation Area
(ACP) was established to conserve the biodiversity of cloud forests and watersheds on private and community
lands west of Cordillera Colan ridge and to provide a buffer for the SNCC. The Copallin ACP is 11,549 hect-
ares and includes the mid and higher elevations of the 1978 LSU expedition research area. For a well-done
video of the Copallin ACP visit http:/www.conservamospornaturaleza.org/video/acp-Copallin/, which
includes Mariella Leo Luna, who joined the 1978 LSU research effort so she could study Yellow-tailed Woolly
Monkey. ACPs are designed to be complementary to the national system and are formally approved by a min-
isterial resolution (https://www.iucn.org/downloads/peru_en.pdf). As such, ACPs are not designated by the
government, but instead are recognized by it. Landowners within an ACP voluntarily accept specific terms
and conditions of use, with a view to ensuring conservation of biological diversity, landscapes and environ-
mental services. Given the voluntary basis for ACP, they do not have as much enforcement strength and
capacity as do the nationally protected areas, many of which struggle against similar threats facing ACPs.
Implementation and enforcement of conservation goals on national parks are not effective enough: staff num-
bers and management budgets are inadequate and political support is insufficient. Such challenges are ampli-
fied with ACPs. The Copallin ACP currently has strong leadership and bylaws with good community support.
They also are assisted by a very smart, competent Peace Corp volunteer who has helped them develop busi-
ness and implementation plans and has helped acquire scientific data, including use of wildlife cameras to
monitor Andean Spectacled Bears. Although the ACP have taken actions to limit forest clearing, they can only
afford two park guards to cover the entire 11,500 hectares. These two gentlemen are very well informed and
do exceptional work increasing awareness in the ACP communities and enforcing the ACP rules. But, the area
is very large, and they are not reliably paid, which is a problem that offers an opportunity for additional out-
side assistance.
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Fic. 1A. Peru, Department Amazonas, Province Bagua, location of town of La Peca. Image credit: Philip J. Barbour.

Fic. 1B. Map of camps 1-5 on Cordillera de Colén. Credit: Gary Graham.
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Fic. 1C. Katherine Shaw and Scott Emerson standing next to drying coffee berries on an unpaved street in La Peca with Cordillera de Colénin background;
Jun 1978. Photo by Philip J. Barbour.

Fic. 2A. Cordillera de Coldn, Camp 1. Typical camp set up with plastic tarps, support poles, tents and campfire. Klaus Wehr, Scott Emerson and Lynn
Barkley, el. 1764 m; cloud forest; mid-Jun 1978. Photo by Philip J. Barbour.
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Fi. 2B. Cordillera de Colan, Camp 1. Lynn Barkley (front), Peruvian assistant, Al Gentry, Mike Dillon, Katherine Shaw, Scott Emerson (facing away), Jim
Aronson, Camilo Diaz Santibanez and a local Peruvian boy; el. 1764 m; 13—16 Jun 1978. Note the white bandage above Gentry’s right eye. Photo by
Philip J. Barbour.

Fic. 2C. Cordillera de Coldn, Camp 1. Jim Aronson (front), Gary Graham, Al Gentry, Mike Dillon, Scott Emerson, Philip Barbour, Camilio Diaz Santibanez;
el. 1764 m; 13-16 Jun 1978. Photo provided by Philip J. Barbour.
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Fic. 3A. LSU expedition collaborators Bob Olney (Bernie’s younger step-brother), Bernie Peyton (New York Zoological Society) and Gustavo Del Solar
holding a White-winged Guan while staging for field work from Chiclayo, Department Lambayeque, Peru. Gustavo was a significant supporter of LSU
research and owned several large lemon orchards in Olmos from which other expedition members staged for simultaneous field projects; 7 Aug 1978.
Photo by Philip J. Barbour.

Fic. 3B. Enrique Ortiz, a Peruvian collaborator and LSU ornithologist Ted Parker at Las Pampas—lemon orchards owned by Gustavo del Solar in Olmos,
Department Lambayeque, Peru, Jun 1978. Photo provided by Ted Floyd.
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Fi. 4. Dr. John P. 0'Neill, LSU principal investigator, examining a Western Fire-eye, Pyriglena maura. Camp 1, el. 1764 m; late Jun 1978. Photo by Tom
Schulenberg.

Fi. 5. 1978 LSU ornithological expedition members staging for field work from Gustavo Del Solar’s lemon orchards “Las Pampas” north of Olmos, De-
partment Lambayeque, Peru; May 1978. Back standing—Manual Sanchez, Morris Williams, Bill Eley, Gary Graves, Tom Schulenberg; front—Ted
Parker (kneeling), sitting—Philip Barbour, Katherine Shaw, Gary Graham, Lynn Barkley, Richard Semba and Scott Emerson. Photo by Enrique Ortiz.
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Fi. 6. Lynn Barkley (back, sitting), Katherine Shaw, Scott Emerson, Tom Schulenberg, & Gary Graham preparing to depart Bagua Chica for Chiclayo
then Lima to renew visas; 26 July 1978. Klaus Wehr remained in Bagua Chica. Photo by Philip J. Barbour.

Fic. 7. Philip Barbour, undergraduate botany student,
LSU equipped for lichen collecting and bird watching,
Cordillera de Colan, 1% camp, el. 1764 m; May 1978. Photo
by Katherine Shaw.
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Fic. 8A. Philip Barbour cataloging and pressing plants, Cordillera de Colan, 3rd camp, el. 2446 m; mid—late Aug 1978. Photo by Philip J. Barbour.

Fic. 8B. Plant specimens to be pressed and locally sourced furniture, Cordillera de Colan, 3rd camp, el 2446 m; cloud forest/elfin forest ecotone; Aug
1978. Photo by Philip J. Barbour.
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Fic. 9A. Plants collected, catalogued and pressed. Note aluminum corrugates, standard equipment in wet cloud forest, Cordillera de Colan, 3rd camp,
el. 2446 m; Aug 1978. Photo by Philip J. Barbour.

Fic. 9B. Collected plant specimens ready to be processed. Note the folded aluminum plant dryer under the table on the left. Despite trying, the dryer
was not practical in constantly wet conditions, Cordillera de Coldn, 3rd camp, el 2446 m; Aug 1978. Photo by Philip J. Barbour.
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Fic. 10A. Katherine Shaw & Scott Emerson packing plant specimens down from Cordillera de Colan, 1st camp to La Peca for storage until air-shipped
to Missouri Botanical Garden; late Jun 1978. Photo by Philip J. Barbour.

Fic. 10B. Peruvian guides, Manual Sanchez (left) & Klaus Wehr preparing to hike down to La Peca for R&R with moss and lichen voucher specimens,
Cordillera de Coldn, 3rd camp; mid—-late Aug 1978. Photo by Philip J. Barbour.
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Fie. T1A. Zoologists Mariella Leo, Reinhold Pape, a Peruvian hunter/guide with shotgun, and zoologist Roberto Rodriguez visiting the LSU camps while
studying Yellow-tailed Woolly Monkey, Cordillera de Colan, 2nd camp, el. 1993 m; cloud forest; mid—July 1978. Photo by Philip J. Barbour.

Fic. 11B. Roberto Rodriguez, Reinhold Pape, Mariella Leo, Scott Emerson and Lynn Barkley preparing a museum specimen of a Yellow-tailed Woolly
Monkey, Cordillera de Coldn, 2nd camp, el. 1993 m; mid-July 1978. Photo by Philip J. Barbour.
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Fic. 12. Ted Parker (left) and Al Gentry in a helicopter
in Ecuador. Conservation International photo by Kim
Awbrey.

Fic. 13A. Tom Schulenberg holding a mist-netted Yungas Pygmy-0wl, Glaucidium bolivianum, Cordillera de Colan, 3rd camp, el. 1993 m; mid—late Aug
1978. Photo by Philip J. Barbour.
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Fic. 13B. Gary Graham, crossing a stream via a log bridge between
Cordillera de Coldn camps 2 and 3. Photo provided by Gary Graham.

Fi. 14. Town of La Peca. Katherine Shaw, Dr. Scott Emerson and Dr. John P. 0'Neill, LSU principal investigator, with young Peruvian admirers. We were
the first North Americans to visit La Peca, Jun 1978. Photo by Philip J. Barbour.
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Fic. 15A. Undisturbed elfin-forest ridge tops, Cordillera de Colan between 4t camp (el. 3097 m) & 5th camp (el. 3358 m). Looking SE down at 4th camp.
Note the very small white area on the ridge top which are plastic tent tarpaulins; Aug 1978. Photo by Philip J. Barbour.

Fic. 15B. Tom Schulenberg, Manuel Sdnchez, and Morris Williams, Cordillera de Colén, 5th camp, el. 3358 m; paramo; late Aug—early Sep 1978. Photo
by Philip J. Barbour.
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Fic. 16. Anthurium barbourii Croat. Holotype. Scan of Missouri Botanical Garden specimen (Gentry et al. 23028 MO). Tropicos.org. Missouri Botanical
Garden. 11 Apr 2019 http://www.tropicos.org/Image/100541470.
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Fic. 17. Anthurium camiloi Croat. Holotype. Scan of Missouri Botanical Garden specimen (Gentry et al., 23074, MO). Tropicos.org. Missouri Botanical
Garden. 11 Apr 2019 http://www.tropicos.org/Image/100604651.
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Fic. 18. Anthurium dillonii Croat. Holotype. Scan of Missouri Botanical Garden specimen (Gentry et al. 23075, MO). Tropicos.org. Missouri Botanical
Garden. 11 Apr 2019 http://www.tropicos.org/Image/100604673.
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Fi6. 19. Anthurium grahamii Croat. Holotype. Scan of Missouri Botanical Garden specimen (Gentry et al. 22913, MO0). Tropicos.org. Missouri Botanical
Garden. 11 Apr 2019 http://www.tropicos.org/Image/100622913.
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Fic. 20A. Anthurium katherineshawiae Croat. Holotype. Scan of Missouri Botanical Garden specimen (Philip J. Barbour 3720, sheet 1 of 4, M0). Tropicos.
org. Missouri Botanical Garden. 11 Apr 2019 http://www.tropicos.org/Image/100604669.
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Fi6. 20B. Anthurium katherineshawiae Croat. Holotype. Scan of Missouri Botanical Garden specimen (Philip J. Barbour 3720, sheet 2 of 4, M0). Tropicos.
org. Missouri Botanical Garden. 11 Apr 2019 http://www.tropicos.org/Image/100604670.
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Fic. 20C. Anthurium katherineshawiae Croat. Holotype. Scan of Missouri Botanical Garden specimen (Philip J. Barbour 3720, sheet 3 of 4, M0). Tropicos.
org. Missouri Botanical Garden. 11 Apr 2019 http://www.tropicos.org/Image/100604671.
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Fi6. 20D. Anthurium katherineshawiae Croat. Holotype. Scan of Missouri Botanical Garden specimen (Philip J. Barbour 3720, sheet 4 of 4, M0). Tropicos.
org. Missouri Botanical Garden. 11 Apr 2019 http://www.tropicos.org/Image/100604672.
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Fic. 21. Anthurium lapecaense Croat. Holotype. Scan of Missouri Botanical Garden specimen (Philip J. Barbour 3584, M0). Tropicos.org. Missouri
Botanical Garden. 1 May 2019. http://www.tropicos.org/Image/50254162.
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Fic. 22. Anthurium oneillii Croat. Holotype. Scan of Missouri Botanical Garden specimen (Philip J. Barbour 2642 MO). Tropicos.org. Missouri Botanical
Garden. 11 Apr 2019 http://www.tropicos.org/Image/100363848.
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Fic. 23. Anthurium perlatum Croat. Holotype. Scan of Missouri Botanical Garden specimen (Philip J. Barbour 2857, MO). Tropicos.org. Missouri Botanical
Garden. 11 Apr 2019 http://www.tropicos.org/Image/100599038.
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Fi6. 24. Anthurium philipii Croat. Holotype. Scan of Missouri Botanical Garden specimen (Philip J. Barbour 2737 MO0). Tropicos.org. Missouri Botanical
Garden. 11 Apr 2019 http://www.tropicos.org/Image/100541492.
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Fic. 25. Anthurium schulenbergii Croat. Holotype. Scan of Missouri Botanical Garden specimen (Philip J. Barbour 2737A MO). Tropicos.org. Missouri
Botanical Garden. 11 Apr 2019 http://www.tropicos.org/Image/100541469.
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Fic. 26A. Rhodospatha barbourii Croat. Holotype (MO0). Scan of Missouri Botanical Garden specimen (Philip J. Barbour 4143, sheet 1 of 3, M0). Tropicos.
org. Missouri Botanical Garden. 11 Apr 2019 http://www.tropicos.org/Image/100605018.
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Fic. 26B. Rhodospatha barbourii Croat. Isotype (US). Scan of Missouri Botanical Garden specimen (Philip J. Barbour 4143, sheet 2 of 3, M0). Tropicos.org.
Missouri Botanical Garden. 11 Apr 2019 http://www.tropicos.org/Image/100605021.
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Fi. 26C. Rhodospatha barbourii Croat. Isotype (USM). Scan of Missouri Botanical Garden specimen (Philip J. Barbour 4143, sheet 3 of 3, M0). Tropicos.
org. Missouri Botanical Garden. 11 Apr 2019 http://www.tropicos.org/Image/100605022.
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Fic. 27. Isoetes novo-granadensis H.P. Fuchs, (Isoetaceae) a quillwort; only collection for Peru, (Philip J. Barbour 3189, MO); Cordillera de Colan, 5th camp,
el. 3350 m; paramo; 25 Aug 1978. Photo by Philip J. Barbour.

Fi. 28. Xanthosoma barbourii Croat & Delannay (Araceae) Holotype. Scans of Missouri Botanical Garden specimens (Philip J. Barbour 3967, Sheets 1 &
2, M0). Tropicos.org. Missouri Botanical Garden. 10 Apr 2019 http://www.tropicos.org/Image/100526520 (sheet 1 of 2), http://www.tropicos.org/
Image/100526448 (sheet 2 of 2); Cordillera de Colan, 3" camp, el. 2446 m; cloud forest; endemic to type locality.
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Fic. 29. Pentacalia barbourii M.0. Dillon & Sagast., (Asteraceae). Line drawing of Holotype, Field Museum of Natural History (Philip J. Barbour 3450, F)
now Monticalia barbourii (M.0. Dillon & Sagast.) Pruski. Endemic to type locality on Cordillera de Colén. Photo by Philip J. Barbour.
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Fic. 30. Eschweilera baguensis S.A. Mori, (Lecythidaceae); flowers and leaves of a new tree species from Cordillera de Colan, Gentry, et al. 22908 holotype
(NY), isotype (MO, NY), & Philip J. Barbour 2536 (MO); 1st camp, el. 1764 m; 14 & 28 Jun 1978. Photo by Philip J. Barbour.

Fic. 31. Peperomia boekei Callejas, (Piperaceae). A unique shrub-
like Peperomia, endemic to Peru; Cordillera de Colan, 4th camp,
el. 3097 m; Philip J. Barbour 3240, MO, NY; specimens were col-
lected with a machete; 28 Aug 1978. Photo by Philip J. Barbour.
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445

Fic. 32. Map of camps 1-5 on Cordillera de Colan (see also Fig. 1B).

Fic. 33. Map of Graham 2017 camps 1-3 and 1978 LSU camps 1-5 plus trails on Cordillera Colan.
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Fic. 34. Deforestation at exact site of 1978 LSU camp 1. Compare with publication figures 2 A-C, 4, and 7.

Fic. 35. View east from Colan ridge near 1978 LSU Camp 4 on October 9, 2017 showing a pristine forest with Jove (left) and Gary Graham in the
foreground.
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New species from northern Peru

Croat et al., The process of discovery.

enbeg a5Uln0Id 10j UOIIII|[0D
Ajuo “zewy 3daQ 10j U030 IS |

(4) 78T 4rd ‘(SN ‘OW) STOETZ ‘2 32 DHY “DA "D wnipjoaipiad Jadid

enbeg dUIA0lg 10} UOIIDR||0d A|lUO

(WSN 'OW) LZL¥ 8rd “DA D UoyduAy10:0w Jadid

enbeg adUIn0Ig 10} SUOIDI|[0D IS |

(ow)
9/92 '(OW) S£9Z ‘(OW) €29 "(OW) £6£T dd “[94L wnivinwiwi 13did

enbeg 3dUIA0Ig J10) UO[ID[|0D IS |

ugjod
01432 WOJ} 30U (OW) 6ZE 9rd “Aed 8 ZINY winjAydosaiay 4adld

N1 104 UOND3||0d AlUQ

(OW) 2S8T ard ‘0N1pOS winppj20La Jadid

enbeg
9DUIN0IJ 10} UOI13]|0d AJuo “zewy 3dag

L L L 10} U0I1D9||0D 15| ‘NIR J0) UOIDIB||0D IS| (OW) 9t Lt drd “2a "D (‘biw) binoAspp sadig
enbeg
9DUINOId 10} SUOIDR||0d Ajuo “zewy 1dag
L L L 10} SUOI123]|0D 15| ‘NI 10} SUONDID||0D 1S | (OW) 9Lt “(OW) ¥89 ard “DA "D wnquiljipidsn Jadid
enbeg 95Ul 10) UOI1ID|[0D
l l 15| ‘seuozewy 1da( 10} SUOIDR||0D IS | (AN ‘OW) L£ST 9rd @p "D’V ‘d|01pue) wnipnisod Jadid
enbeg aduino.d 104 SUOIIID[|0D (OW)
L L AJuo “zewy 1daQ 104 SUOIDD||0D IS #£92 4rd ‘(AN 'OW) 6£82C DHY ‘ap D'V ‘S|olpue) wnibpiod sadid
L L L ni3d 10} uond3||0d AlUO (AN 1) STOET ‘1€ 32 DHV “dUNn, asuaponbd Jadid
L niad 10} uond3||0d Aluo (OW) €89T Ard ‘3P "D'V ‘d||0pueD WnUDojjLiID3 12dld
L enbeg dUlA0Id 10} U030 IS| (OW 1) 9€ L 4rd ‘|YeA ajpnbav sadid
1 enbeg 3dUINOId 40 UOI1D3[|0D 1S | (OW 4) €552 drd “1941 sndoy>11) biwoiadad
enbeg
9DUINOI4 10§ UO1129]|0D Ajuo “zewy 1daQg
L L L 10} UOID9||0D 15| ‘NIR 40) UOIDII||0D S| (AN ‘OW ) 696€ 4rd “DA "D bUDLILAO] DIWOIIdad
‘zewy 1dag
L L 104 UOI123]]0 AJUO ‘NIdd J0J UOIIID||0D IS | (OW 4) 80¥€ grd "yauny| pijojiulipl piwosadad
enbeg adulno.d 10}
1 1 uo[123]|03 15| “Zewy 1da J0j UoNDS||0d IS | (OW) 8%/ drd “Aed 9 ZIny DILLIIS DIWIOIIAA]
enbeg
9DUINOId 10 UO1129]|0D Ajuo “zewy 1daQg
L L L 10J UOID9||0D 15| ‘NIR 40) UOINDIB||0D S| (OW) 0$62 ard “DA "D bj1ydoyd3)ajs piwioiadad
denbeg | denbeg ‘g 'zewy ‘a ‘zewy niad niad ‘Aou SSANIHLYOM3ILON SNOQ3ITALODONOW/SIWHIdSOIDNY
‘liod1sL *1103 Kjuo ‘lio31sL *1103 Kjuo ‘1103 ‘1103 ds
ISL Kjuo




Journal of the Botanical Research Institute of Texas 15(2)

504

enbeg a5UIn0id 10j UOIIII|[0D
Ajuo “zewy 3daQ 104 UOND3||0D IS |

(OW) sSz€ ard “Ajodid (‘yauag) smpuibiow snyupighy

enbeg adUIN0IJ J0) SUOIIIB||0D IS |
“zewy 3da 404 SUONDI3||0D IS | “Aou “ds

niag 03 JIWIPUS (SN ‘AN ‘OW 4
‘1148 'ZYWY) ‘Ld £9SZ (WSN ‘O 4 ‘ZVINY) Ld S0+Z 8fd (OW) L1622
“INSN ‘O ) Ld 6582 “[e 12 DHY ‘Alodlid snyuboduy snyiupighd

aeade|nwid

enfeg 35UIA0Id J0j UOIIIB|[0D IS |

ue|o) 0119)
wol 30U (OW) ‘xxx LYEY Grd |12WS (3301]|3) DIDIOUNG DLIDIISIZ]

"zewy 1da( 40§ SUOIID3||0D
KJUO ‘NI 104 SUOIID3[|02 3| “Aou “ds

2dA1 e 1oy pasn 1ou ‘(OW)
¥80t ‘(OW) ‘9.S€ 9rd ‘9bAqpueig piqpj6 “sen pijojiijiz bry22quUalyanNY

enbeg aUinold 10 SUOND3||0d AJUQ

(OW) 800t ard
‘(OW) €68TT “|e 32 DHY "USISI (Y3UN) DIjojuWwD] DIY23qU3JYaNN

aeadeuobAjod

enbeg aduln0id 10j UOIIII|[0D
Ajuo “zewy 3daQ 104 U0NDI3||0d IS |

Ug|0D 018D WOIY 10U (O) TSEY 8fd “IIH-1S 'Y DIOJIUIAL DIDPLNIAS

enbeg dUIAOIg 10§ UOIID[|0D IS |

uR|0D 0443 WO J0U ‘(OW) ¥8EY rd “1 bivjnoiupd pjpbAjo4

‘zewy 1daQ
104 SUO1123]|0D AJUO ‘NIdd 10§ SUOIIID|0D IS |

(OW) ¥¥6Z (OW)
ST 9rd (OW) 9687 “[e 32 DHY ‘e1A31134 DID21ODIGD DUILUOW

aeadejebLjogd

enbeg a5Uln0Id 10} UOIIIB|[0D
15| “zewy '3da( 104 UOIID3||0D IS |

UB|0D 013D WIS 10U (OW) ¥LEY 8fd “MS (1) DIJOJIUDIND DIPOWIS

‘zewy 3daq 404 U01133][0d AjuQ

(OW) L£Y€ Ard ‘yauny ppibu obbiupjd

<xxINId 92UIN0IJ 10§ UOND3||0D AlUQ

UB|OD 013D W04 30U {(ON) xx+8€ LT drd “140/bw 0bpIuDld

enbeg dUIN0Ig 10} UOIID||0D
Kjuo “zewy 3da( 10j UOI}I3||0D IS |

(OW) £882C “Ie 12 DHY “weT sipiisnp obviupjyg

Nniad J0j Uo23||03 Aluo

(OW) £S¥€ drd "ywuny boboiy

aea>euibejueld

enfeg 92UIN0Id 104 UOIIDS||0D IS |

ue|o) 04D
WOl 30U {(O) « L LEZ “[2 32 DHY “bIW (1) bIjj2quin aydiowoyiod

ue|od
l xxxBINld "1d9Q 40) UOI1D3||0D AJUO | 0LIBD WIS I0U {(ON) %x££S LT Ard “bIW (1) PIDJI2qWIN Yydiowoyi04
'denbeg | denbeg ‘g zewy ‘qzewy niad niad *Aou SSINIHLYOMILON SNOQITALODOONOW/SINHIdSOIDNY
‘l1o2>3sL *1103 Ajuo ‘l1o>3sL *1103 Ajuo ‘110> ‘110> *ds
ISL Kjuo

panuniuod SWY3IdSOIDNY 40 LSIT AILVLONNY "€ XIANIddVY



505

New species from northern Peru

Croat et al., The process of discovery.

enbeg aduln0Id 10) SUOIDF||0D
Ajuo “zewy 1daQ 40§ SUOIID||0D IS |

OW) £8LE ‘(OW) ¥9LE grd
(“(OW) ZSLEZ DHY “IPHUS (‘Aed '8 ZINY) Wins03as wnjjAydoifuy

enbeg a5uin0ld 10} Uo119]|0d AlUQ

(OW) Zrv€ drd “|puels (Ned B ziny) awLioyy wnjjAydoifoiy

u01129]]02 AJuo “zewy 1da(Q 40} UO1D3||0D
15| ‘N3 104 UOII3||0d 15| “Aou “ds

enbeg adulno.d 10y
nJad 01 dIWapus ‘2dA1 e Joy
pasn 10u (OW) ££6T 9rd ‘21d[2Q 73 ss19d "H'D bsoulds pdipo13noby

seadeiqny

Nniad 10} uo119)|03 AlUQ

(OW) 98€€ drd ‘uonug 1Agsni snqny

‘zewy ‘1dag
10} U01123]|03 A|UO ‘NI3 40 UOIID3[|0D IS |

(OW) £6€€ drd ‘'ywuny smpiqoib sngny

enfeg 35UIA0Id 10} UOIIIB||0D IS |

(OW) 266TT '[e 39 DHV ‘9pugdeW o ' pIojndis snunid

enbeg
9DUINOI4 10§ UOI129]|0D Ajuo “zewy ‘1daQg
10} UOI129][02 15| “NISd 10) UONIDS||0D IS |

(OW) 8¥¥€ Ard "Yauny sipAju bjjiwaydly

Nniad 104 U0ND3||0d AlUQ

(OW) 8E¥€ Ard ‘YdeqasUD bubLIa|Yd3) DIjIWAYD|Y

oeadesoy

enbeg adUIA0Id 10 U002 AlUQ

(OW) 08£€ 8rd “(OW) ¥9LET DHY “ss3[9Q xa D@ bydbay snjnounuvy

aeade|ndunuey

Nniad 10§ UoND3||0d AlUQ

(OW) YSELY ard ‘Z2N (Yaund) pyzupiiw 2ubojAls

enbeg adUIN0Id 104 UOIDB[|0D IS |

(OW) SELY 9rd ‘ZaW (Yauny)) sapjoisipio aukbojAis

NnJdd 10 SUOID3||0d AJuo “Aou “ds

Aujedo| adAy 03 J1wWBpU {(NSN
"X3L114 ‘ZYWY) L1 (OW) LH £ST€ drd “Ajodid bupiuojjip aulsiApy

enfeg 9UIN0Id 10§ SUOIIID[|0D
Kjuo “zewy 11daQ 10§ SUOID3||0D IS |

(OW) zove
‘(OW) £6€€ ‘(OW) 09L€ drd “Buaids (Aed 78 ZInY) suapuadap auisiAp

Nn19d 10§ UoND3||0d Ajuo “Aou ‘ds

9dA3 e 1oy pasn Jou ‘(O) 8SZ€ drd ‘Alodid siwogiindnd aursiAy

enbeg
9DUINOI4 10§ UO1129]|0D Ajuo “zewy “1daQg
10} UOI129]|02 15| “NISd J10) UOIIDS||0D IS |

(SN "O) EEVE Ard "Yumpues pupup biy>pwisA7

nbeg 92UIN0Id 104 SUOIIDB|[0D
15| “zewy '3da( 10§ SUOIIDD|0D IS |

(owW) 622t
ard ‘(OW) xSZ£TT B 39 DHY “}NYS 3 "Wa0Y bIpUOIINW DIUINbIDL

L

L

enbeg adUIn0lg 10} UOIIID|0D
Ajuo “zewy daQ 104 U301 35|

(OW) 665€ drd 1unsoby "D (z3) sisuaispd snyaubigAd

‘d enbeg
‘l1o23sL

'd enbeg
1103 Ajuo

‘g ‘zewy
‘o3 31s1L

‘@ ‘zewy
*1103 Ajuo

niad
‘o>
ISL

niad
‘110>
£uo

"Aou
ds

SSINIHLYOMILON

SNOQ3ITALODONOW/SINHIdSOIDNY




Journal of the Botanical Research Institute of Texas 15(2)

506

enbeg aduln0id 10j UOIIIB|[0D
AJuo “zewy 3da( 104 SUOIID[|0D IS |

(OW) 676 9rd ‘(OW) 0062 '|e 32 DHY “|PUelS /Ua/1ydnq DIain0d}|Dd

enbeg dUIn0Id 10} UOIIR||0d A|lUO

(OW 4) ¥Z0€Z “[2 39 DHY “0jAeL W'D bujpup ‘dsqns bujpup painodiiod

enbeg adUIN0Ig 10} SUONDI|[0D IS |

(OW) 259z drd “(OW)
0862 "1 19 DHY “I0]Ae "D (9Snety| *y) byiupina| pinajdojoN

NnJad 10} SUOND3||0d AJUQ

(OW) 806€ ‘(OW) £89€ €rd “ojAeL W'D (19AmQ) j2xnp pin3jdoroN

enbeg
9DUINOI{ 10§ UO[1D3]|0D 35| “zewy 1daq
10} UOI19][02 15| ‘NIdd 10} UOIIII||0D IS |

ug|oy
0119 Wwoiy 10U (OW) 0LSH 9rd “1o]Ke] "W bisabuod pinajdolon

enfeg 35UIA0Id J0j UOIIIB|[0D IS |

(OW) €8¢ drd “10|AeL "D (19AMQ) DIjoj1>DdD DIN3jdoION

enbeg adulno.d 10y
u0[3123]]0D A|uo “zewy 1daQ 40j UOII3|[0D
151 ‘Nidd J0J UONDJ[|0D 15| “Aou “ds

adfye
104 pasN 10U {(OW) 8£8T7T “[e 12 DHY “10jAe] ‘W'D pIndp pinajdoloN

enbeg adUIn0Id 10} UO1I3[|0d AlUQ

(OW) EPPE 9rd ‘@2nuQ (4 1 X2 SUNW) sIsuappupib pidliaN

enbeg aduIn0lg 10) UOIID3|0d A|lUO

(OW 4) ¥£6T 9rd ‘weyuispm pioydounsAy biiauyy

ugjod
l enbeg 95uln0.d 10 U110 1S | 01430 WOJ) 10U {(OW) €611 Grd ‘Woog "'g (euell] ) SIAaD| DIJas]
enbeg 35Uln0ld 10} UOI1I3|[0D
L L 11 “zewy 1da( 40§ U003 IS | (OW) 0L6€ grd '92auny| (DA X "14eg) b/joj1Ib| DIUUDWLOH
L "zewy 1daQ 10j uon3|j0d AlUO (OW) 192 drd ‘uinbser panispiod vijjiH
ue|o) 04D
l enbeg 95Uln0Id 10) UO11I9][02 AJUQ | wiouy 10U ‘(OW) S LY Ard “WIAS1S bubIANIad “JeA DIjojipiod DjIydoaD
enbeg
9DUINOI4 10§ UO1129]|0D Ajuo “zewy 1daQg
L l L 10} UOI199][02 1S | “NISd J0) UONIDS||0D IS | (OW) £6S€ 9rd ‘@snely| ) 18 "WnYdS "y SUaISa[NIa02 *Jd baDID
enbeg 95Ul J0) UOI1ID|[0D
l l 15| “zewy 1daq 40j U01133]|0d 1S | (OW) ¥S9T 9rd ‘sisuainobay Ja|In (1e) pioy1buol paipssnod
L niad 10} uonda||od AluQ (OW) 860€T “[e 12 DHY ‘@umoig d wnjasdA20330)
enbeg a5uin0ld 10} UOI11I9]|0d Ajuo
L l ‘seuozewy 1suwniedsaq 1oy uond9|031s| (OW) Y L8LE drd 'UosIapuy ] bupasnpiy > buoydury
(OW) zs62Z ‘(OW) 06822 (OW)
l enbeg aJUIN0Id J0) SUOIIB||0D IS | S787T 1219 DHY ‘|eiqe) *13 3 odnjebideg (‘weT) bjowal blialiog
denbeg | denbeg ‘g ‘zewy ‘g ‘zewy niad niad *Aou SSINIHLYOM3ILON SNOQ3ITALODOONOW/SIWHIdSOIDNY
‘l103>3sL *1103 Ajuo ‘l1031sL *1103 Ajuo ‘103 ‘1103 ds
L Kjuo

panuniuod SWY3IdSOIDNY 40 LSIT AILVLONNY "€ XIANIddVY



507

: New species from northern Peru

Croat et al., The process of discovery.

enbeg aJUIN0Id J0) SUOIIIB||0D IS |

UR|0D 043D WOy
10U (OW) €05t ‘(OW) YEVY Ard “Aed '8 ZInY sA110qoIdIW DLIIOYIASH

enbeg adUINOIJ 10§ UOIIDB||0D IS |

(OW) 0¥ 8(d “Med 78 ziny pjjAydo.opw pLIOY>Asy

enbeg
9DUINOIJ 10§ UOI1D3]|0D 15| “Zewy 1daq
104 UOI1D3]|0D IS | ‘NI 10} UOIIID|0D 1S |

(OW) £18T 9fd “IPUIS D10} DLIOYIAS]

enbeg a5UIn0Id 10} UOII3||0d AJUQ

(OW) £€8€ 9rd “0IKeL W'D DUDIYIWISPIADP DLIOYIASH

‘zewy 1da( Joy
SU0[123]]0D A|UO ‘NISd 40} SUOIIDD||0D IS |

(OW) 1592 "(OW) ¥8€Z 9rd
‘(OW) ZZOET “(ON) 898TT ‘[€ 12 DHY “|puelS bubjuodpy> LIIOYIAsq

‘zewy 1dag
104 UO1129]|0D AJUO ‘NIdd 10§ UOIIID||0D IS |

(OW) TSST 9rd “IPUeIS DHWD *J3 bLIOYIASq

zewy 1da( Joy
SU0[123]]0D A|UO ‘NISd 40} SUOIIDD||0D IS |

(SN ‘ow)
678 "(OIN) 0SLT 9fd 40IA_L "D X3 "|PUBIS S/jDUDIINA DAINODIID]

N1 104 SUOII3|0d A|UO

(OW) L9LY (OW) 818Z 8rd “10JABL W'D bUDOJN D2INO3I[D]

enbeg adUIA0Ig 10) UOIID3|0d A|UQ

(OW) 009€ drd “yruag supjndjs bainodyjpd

m:mmm 9DUINOId 104 UOID9]|0D 1S |

ugjo
0413) Wou) 10U QW) 9t 9rd ‘1p1ylog ('|gny) bsowadnl bainodipd

enbeg 9DUIN0Id 10§ SUOIID3||0d AJUQ

(OW) L£6€ "(OW)
€592 4rd (OW) THOET DHY “0JAeL W'D DLOIUIDIDd D2IN0IIDY

"zewy 3daQ 40j uopd3||0d AjuQ

(OW) €0LE rd "WeyuIspm pndistif] painodiiod

‘zewy 3daQ 40y uopd3||0d AjuQ

(OW) 86€€ 9rd "WeyUISM Dndistif] 4> Dainodiiod

enfbeg 92UIN0I 104 UOIIDS||0D IS |

Ug|0D 018D WOy 10U (OW) SEVY 8fd “IPUBIS DNPIN] DAINODIDY

enfbeg 92UIN0Id 104 UOIIDD||0D IS |

UR|0D 04430 WO J0U ‘(OW) OEEY rd ‘DSNeuy| Y DYIUDISD| DaINOJIDY

enbeg
3DUIA014 10§ SUOIIIR)|0D AJuo “zewy 3daQ
10} SUOI123]|0D 1S | ‘NId J0J SUOIIDD||0D IS |

(OW) 291 "(OW) ¥¥£T 8rd “Ipuels 1ysfal bainosljod

NI 104 UOI3||0d AlUO

(OW) 0Z Lt 9d ‘@Snesy| *y 13 "WNYIS ") DWOIYI01313Y DIIN0JIDY

‘zewy 3daQ 40y uond3||0d AjuQ

(OW) £0¥€ 8rd “|PueIS dDJ2.413Y D2IN03I|D]

enbeg
3DUIN014 10§ SUOIDR)|0D AJuo “zewy 3dag
10} SUOI123]|0D 1S | ‘NId J0J SUOIIDD||0D IS |

(OW) £89Z '(OW)
¥85C Ard ‘(OW) §/6T “|e 39 DHY “|puels biojljiopib painodljod

L

l

enbeg 3dUIAO.d 10} UOI1I3|0d
Ajuo “zewy 1daq 1oy uond3||0d 15|

(OW) 699 drd “0|Ae] "W bubaipwibfps 21n02IILY

d enbeg
‘n033sL

‘d enbeg
*1103 Kjuo

‘g ‘zewy
‘o3> 31sL

*d ‘zewy
1103 Kjuo

niad
‘110>
IsL

niad
‘110>
Ajuo

‘Aou
*ds

SSINIHLYOMILON

SNOQITALOOONOW/SINHIdSOIDNY




Journal of the Botanical Research Institute of Texas 15(2)

508

xxxdNbaAequieT aduin0ld 10§ UOIIDR||0D 35|

ug|0D) 0419 W0JS 10U {(OWN) x«xZ L LT 9rd “Yyruag GEB.\\_:\NQ G.EBLQGU

enbeg aduUInoId 104
uo1323||03 35| “zewy ‘3da( 104 UOIIIS||0D IS|

Ug|0D 0413D WUy 10U “(OW) LOEY 8fd “ PUDdLaWD Dajppng

enbeg adUIA0Ig 10} UOI}DD[|0d
Ajuo “zewy 1daQ 10j uon3||0d 15|

(OW) 6£62T “[e 39 DHY ‘SZ3Uny| (§7) SI/DUOIPLIAW DOSUOJY

seaderie|nydosdg

‘zewy 1daQg
10} UO1323]|03 A|UO NI 10§ UOI1D3||0D IS |

Ug|0D 013D WOlY 10U (OW) L8ZH 8fd “dda0d pAioqip piubfias

enbeg adUIN0Id 10§ UOIIDB||0D IS |

ug|0D 013D WOl
10U {(OIN) 4787 “|€ 32 DHY ‘Yauny wndin20.21w wnwiadsoipiv)

enfeg 92UIN0Id 104 UOIIDS||0D IS |

ug|oD 041D Wolj 10U ‘(OW) LSTY
4rd ‘dwn|g (Yuny|) wndip20.o1w “1eA wnqpIvdipy wnuiiadsoipip)

enbeg adUIN0Id 10§ UOIDB||0D IS |

uejo) 011D
w0l 30U {(OW) L8ZTT “|e 33 DHY "1 Wnqpapdiipy Wnuiiddsolpip)

aeadepuides

"zewy 3daQ 40j Uo1d3||0d AjuQ

ue|0) 041D
w01y 10U {(OW) £££TT “|2 13 DHY “g4n wnuijuabip uoipuappioyd

enfbeg 91Uln0id 104
u01329]|0 35| “zewy 3da 10j UONI3||0d IS |

(OW) S¥6T 9rd ‘SUSIM (IS31d D) Pnbijqo pioyaydoipuag

enbeg adUIN0Id 104 UOI3I3]||03 AJUQ

(OW) £5S€ 9rd ‘waybat] uea bupjuapul “jye pioyydoipuag

enbeg adUIN0Id 104 UOI3I3]|03 AJUQ

(OW) 96 1€ grd ‘waybal] uea bubjuapui| pioyiydoipuag

enbeg adUIN0Id 104 UOI3I3]|03 AJUQ

(OW) 2z ard Miny puipup duydppruy

oeadejejues

enfeg 9UIN0Id 104 UOIIIB||0D IS|

N13d 03 dIWAPUS {(OW) 85 L 9rd ‘A1uUsD "H'Y ;pjiwnd pwsolay

seadeiqes

enfeg 92UIN0Id 104 UOIIDS||0D IS |

ugjod
0113D) WO4J 30U “(OW) [LEEY Grd "YDSZIOY DaUIII0D DIZIIMAISIDA

enbeg 9DUIN0I 104 UOIIDR||0D IS |

UB|0D 013D WoIJ 10U (OW) Z0SY 8fd “IA PPodAIpid DLIOYAS]

enfeg 92UIn01d 104 UOIID3||0D AlUO

(OW) S€8¢ drd “40|KeL WD (|pueIs) sisuaspqad bLoydAsd

L

‘zewy 1daQ 10} uons9||0d AU

niad 01
JIWBPUD {(OW) 9E0ET | 312 DHY “|PUBIS bquinqoAow *jd bLIIOYIASY

‘denbeg | denbeg | ‘g-zewy | ‘q‘zewy niad niad *Aou SSANIHLYOMILON SNOQITALODOONOW/SINHYIdSOIDNY
‘lod>31sL ‘o3 Ajuo | °od3sL *1103 Ajuo ‘11> ‘11> *ds
L Auo

panunuod SWYIdSOIDNY 40 1SIT A3LYLONNY "€ XIANIddY



509

New species from northern Peru

Croat et al., The process of discovery.

enbeg
9DUIAOId 10} SUONIR||0D 15| “Zewy 1daQ
104 SUOI199][03 1S | ‘NISd 10J SUOIIID||0D IS|

(AN ‘OW) ZOOET "€ 32 DHY ‘UId1S °S WnJoydp wnupjos

enbeg
92UIA0I{ 10} SUOIDR||0d AJuo “Zewy 1daQ
104 SUOI199][03 1S | ‘NISd 10) SUOIIDD||0D IS|

(OW) L£8T "(OW) 669T drd ‘ddeuy 'S asuanbpliqp wnubjos

enbeg 9UINO.J 10§ UOIIB]|0D 1S |

up|0D 01D WIOI) 10U ((OW) ZETY 9rd “1 psouinn|b bupodiN

ugjod
L x%xBINId 1011151J 10} UOIDI||0d A|UQ |  0MIDD WO I0U {(ON) xxx6¥ LT 9ld “UIIeD) (*]) SapojpsAyd vipupdin
enbeg adulnold J0j SUOI1D|0D OW)

Ajuo “zewy 1daq 104 SUONDD||0D IS |

(Z¥0ET (OW) TOOET “|B 32 DHY “U933g ('UIPUSS) DIDIPDI SAYIUDIIAT

enfeg 92UIN0Id 104 UOIIDS||0D IS |

(OW) LS L Srd 13331 (‘Aed '8 ZINY) DIjO43ND 4 S3YIUDIA]

enfeg 92UIN0Id 104 UOIIDS||0D IS |

(OW) €96¢€ 9rd 4211g ('Aed %8 ZINY) DI[O} 11NV SAYIUDIIA]

enfeg 92UIN0Id 104 UOIIDD||0D IS |

(OW) Z€8€ 8rd “ZUnH (Iq|yez) bupianiad 4> xpuipy

enbeg aduln0ld 10}
SUOI129|02 15| “Zewy 1daQ 10§ SUOND3||0d
15| ‘N3 10§ SUOI1D3||0D 15| “Aou *ds

nbeg s5uinold
01 21wapud ‘2dA) e 4oy pasn Jou (OW) Z89Z 8rd ‘(OW) ZEOET
‘(OW) €£87C DHY ‘ezoqieg i3 euueaq ‘eAla 'S sisuapdad baidag

enbeg adulnoud 104
SU01329]|0 AJUO ‘NIdd 10j SUOIIDD||0D IS |

(OW) 951 (O) £6€ 8rd "euueaq (eAdT °s) painj paidag

N34 104 UOID3||0d AlUQ

(OW) 299T drd “zunH (|pueis) piqo|b paidaqg

enbeg aduinold 10}
uo1323)|0D 35| “Zewy 3daQ 104 UOID3||0D IS |

ug|oD 0413 W0} 10U !(Dd ‘OW) Tiey ard “IIlW bixoul binibg

enfeg 92UIn01d 104 UOIIIB||0D
Ajuo “zewy 1daq 104 UoND3||0d 15|

(OW) 9£2t 9rd “JPH1 WNIDNdLND "> Winijsa)

oeadeue|os

enbeg adUIN0Id J0) SUOIII||0D
15| “zewy '3da( 104 SUOIIDD||0D IS |

(OW) £51¥ grd
“(OW) 9562 “[ 19 DHY “DA 'V (‘Aed '8 ZInk) piopouiqns punipdis

enbeg a5uln0ld 10}
u01329]|03 35| “zewy 3da 10j UoIB||0d 15|

(OW) LE9T drd ‘sunjsad (yauny)) bioyipupib bunipdis

"zewy "1daQ 1o} uons9||0d
K|Uo 'n1ad 404 UOI3)|03 IS | “Aou “ds

adAy e oy
Pasn 10U {(OW) 9¥6C 9(d UUSneH 1 JSUudy 'S'S bpbISLI bunipdis

aseadeunsedis

‘d enbeg
‘no23s1L

‘d enbeg
*1103 Kjuo

‘g 'zewy
‘No23s1L

‘g ‘zewy
*1103 Kjuo

niad
‘11o>
sL

niad
N [>)
Ajuo

SSINIHLYOMILON

SNOQ3ITALODOONOW/SINHYIdSOIDNY




Journal of the Botanical Research Institute of Texas 15(2)

510

L Nn1ad 40§ UoN3|03 AluQ

(OW) €£6TT “[2 39 DHY “IoH,1 DIbuLIayI)

enbeg adUIN0Id 104 SUOIIDI||0D
Kjuo “zewy 3daQ 10§ SUOIID3||0D IS |

(OW) €LL¥ “(OW) ¥¥9T
ard ‘(OW) ¥€622 “[e 32 DHY “19pa13]0S (delq) bsoads babubii]

enbeg adUln0Id 40§ SUI}I]|0D
Kjuo ‘I’zewy 1daq Joj SUONID|0D 15|

(ow)
0992 9fd ‘(OW) 0ZOET “[e 39 DHY 'USpul] 8 "YdUe|d S/j/qou Dabublij

enbeg a5UIn0Id 10§ UOII3||0d AJUQ

(OW) 06EW gfd ‘|leun subdHIN WNUDOS

enbeg aduln0id 10j SUOIIR||0d A|lUO

(OW) 091t (OW) 6Z8€ gfd “Aed B ZINY Winbuia} Wnupjos

enbeg adUIN0Id 10§ UOIDB||0D IS |

(OW) 60t¥ Ard ‘|eung wnJojijissas wnubjos

(AN) 8€T¥ 9rd "“si9d wnipdi wnubjos

"zewy 3daQ 40j Uo1d3||0d AjUQ

ug|od
113D WO} 10U ‘(AN ‘OW) €52t 8rd 1 whijogjauiduwid wnupjos

enbeg adUIN0Id 10} SUOIIDD||0D
Ajuo “zewy 1daq Joj SUONID|0D 15|

(OW) LE8E Ard (OW) 980€T @ 33 DHY “Aed B ZINY 2HW Wnubjos

‘zewy 1daQg
10} SUOI123]]0D A|UO ‘NISd 10} SUOIIDD||0D IS |

(OW)
£00ET ‘(OW) 6¥6TT “[e 19 DHY ‘[euna DYIUDIDIIA 1335 WNUD|OS

enfeg 92UIN0Id 104 UOIIDS||0D IS |

(AN) 8S6€ 9rd 'S3[PZUOD d '8 UBUINIES WNIUBWD|YIBUO] WNUD|OS

‘zewy 1de( 1oy
5U01123]]02 AJUO ‘NI J0J SUOIIIB[|0D 1S |

(AN ‘OW ‘Wg) S6S€ (AN ‘O) SO¥€ 8fd ‘[eung wnipbirap] wnupjos

enfeg 92UIN0Id 104 UOIIDS||0D IS |

ugjop
0113D) WoJy 30U “(ON) 995+ 9rd ‘syog (12331g) uobodopua wnupjos

‘zewy 3daQ 40y uopd3||0d AjuQ

(AN ‘OW) ¥S8T 4rd ‘leun auyuod wnubjos

enbeg 3dUIAOd 10} UOI1I3|0d
Ajuo “zewy 1daq 1oj uond3||0d 15|

(OW) 880 drd ‘ddeuy| s g usunjies oAnspup wnupjos

(AN ‘OW)

L enfeg 92UIN0Id 104 UOIIDS||0D IS | 6982 “|e 39 DHY “Bly ‘I %8 324N uep wnyAydosiup wnubjos
(AN ‘OW)

L enbeg 2UIN014 104 SUONDI]|0D 35 | £992 9(d (OW) LSOET “[€ 39 DHY “Aed %8 ZInY sdadup wnupjos

enbeg 95uln0id 10} SUOIIID|0D IS |

(OW) 87zt "(OW) 856€ 9rd

W WNUDILIWD WNUD|OS

L

l

enbeg
92UIA0I{ J0) UOI19][02 15| “Zewy 1daQg
10§ UOI123[|0D 1S | ‘NI 10} UOIIDD||0D S|

(AN) 06E¥ 9rd “e166n11ed 3 33N "W SISDGOUSPD WNUDOS

‘denbeg | denbeg | ‘g-zewy | ‘q‘zewy niad niad *Aou SSANIHLYOMILON SNOQITALODOONOW/SINHYIdSOIDNY
‘lod>31sL ‘o3 Ajuo | °od3sL *1103 Ajuo ‘11> ‘11> *ds
L Auo

panunuod SWYIdSOIDNY 40 1SIT A3LYLONNY "€ XIANIddY



51

New species from northern Peru

Croat et al., The process of discovery.

enbeg aouInoid
10} U01129]|02 AJUO ‘NI J0J UOIIDI3||0D 1S |

(OW) Z8S€ ard ‘dii ¢pjAydoriAw bajid

enbeg 35UIA0Id J0j UOIII3||0D
Ajuo “zewy 3daq 104 UONDI3)|0D IS |

(OW) £££€ 9rd ‘dijiiyl bysubLAW DajId

‘zewy 3daQ
10} U01129]|02 AJUO ‘NI 40 UOIIDI3||0D 1S |

N13d 03 dIWBPUS {(OIN) 8S6Z Grd ‘dSNesy| bioynnuIw pajid

zewy 3daQ
10} UOI1D3]|0d AJUO ‘NI 10§ UOIIDD||0D IS |

(OW) SSL¥ 8rd “"PP3aM bubluosawn! bajid

‘zewy 3daQ
10} U01129]|02 AJUO ‘NI 40 UOIII3|[0D 1S |

(OW) L£6TT “[e 32 DHY ‘d1|) DIOJ1jA10201pAY D3]Id

"zewy "1daQ 10} uon29||0d Aluo

(OW) 600% ‘(OW) £09€ dd “PPIM pInsily bajid

Nn13d 40§ UoN3||0d AluQ

(OW) 980% 8fd “PPaM snijojLbajul > xouayd

enfeg 35UIA0Id 10} UOIII3||0D
Ajuo “zewy 3da 104 UOII3) 0D 35|

(OW) €€ 9rd “PP3M DJjojiw|n bLaWY30g

aeadxednin

enbeg aUIn0.d 10§ UOIID3]0d AUQ

(OW) ZL Lt 8rd ‘uloq|idH ;wnpupdai wnjoapdoi]

‘zewy 1daQ
10} U01129]|02 AJUO ‘NI 40 UOIIDIB|[0D 1S |

(OW) ¥66€ 4rd "Yauny| suazxsagnd wnjoapdo.j

‘zewy 1daQ
10§ SUO1133]]0D A|UO ‘NIdJ 10} SUOIIDB||0D IS |

(OW) z£5€ drd “(OW)
€787 1€ 19 DHY “|PIYDS X3 Jauabep "H iuupwijaiuly wnjoabdod]

‘zewy 1da( 104 uo1133]j0d A|UQ

NJ1dd 01 21WPUR ((OW) ¥£SE 9rd “Ad %8 ZINY 10]021q Winjoapdoi]

aeadejoaedoa)

enbeg adUIA0Id 10} UOIIDD|0d
Ajuo “zewy 1daQ 104 UoND3||0d 15|

uejod
0113 W14 10U {(OW) 0£Z¢ 9rd “umaen (-boer) wnipnaiupd wnuypg

seadeuljel

"zewy 3daq 40j uod3||0d AluQ

(OW) 870€T “[e 33 DHY ‘Away ' snubipupjuad xvifis

"zewy "1daQ 1o} uons9||0d
K|Uo 'n1ad 404 UOI3)|0D IS | “Aou “ds

9dA1 e 1oy pasn 10U {(OW) ¥STE 9rd “Ul[eM g Inu xpif1s

aearedeifys

enfeg 92UIn01d 104 UOIII3||0D AlUO

(OW) 295Z 8d “MS SIjp3uapi>30 pajAydvis

aeadesjfyders

‘d enbeg
‘no23s1L

‘d enbeg
*1103 Kjuo

‘g 'zewy
‘No23s1L

‘g ‘zewy
*1103 Kjuo

niad
‘11o>
sL

niad
N [>)
Ajuo

‘AOU

SSINIHLYOMILON

SNOQ3ITALODOONOW/SINHYIdSOIDNY




Journal of the Botanical Research Institute of Texas 15(2)

512

enbeg dUIA0Ig 10) UOIID[|0d IS |

Ug|0D) 013D WOJY 10U (OIN) £0Z LET “[€ 39 DHY “UdIY DS0Ia SNSSID

oeadeYA

enbeg 9dUIN0Id 10} UOIIDID||0D
Ajuo “zewy 1da 10j uond3||0d 35|

(OW) 68EE rd “HNYDS X3 "|[du0g 3 "qUINH SUPUDIS DIOIA

aeade|oIp

enbeg 9UIN0I 10§ SUOIIDS|[0D IS |

(OW) ¥zt ard “(OW) £80€T
‘(OW) ¥28TT “[e 33 DHY ‘|YeA (‘YD) SIsuauuaApd pjaydiviAyonis

enbeg dUIA0ld 10} UOIIR||0d A|lUO

UR|0D 04430 WO J0U ‘(OW) €£Tt drd “s43d (1) padvnddpy bALd

enbeg 9DUIN0Id 10} UOIIDD||0D
Kjuo “zewy 3da( 10j UOIII3||0d IS |

ue|0D 018D WOJ) 10U (ON)
*66.TT "[E 12 DHY ‘UIP|ON (YIuny) subidal “JeA biojjipou bjAyd

‘zewy 1dag
10} U01323]|02 A|UO NI 10§ UOI1D3||0D IS |

Ug|0D 0130 WOy 10U (OW) LT 8fd U911 DYOJIN DUDIUD]

enbeg dUIAOIJ 10} UOIIDD[|0D IS |

Ug|0D) 0413D WOlY 10U (OW) F6E 8fd 1 DIfOJ) DUDIUDT

enfeg 95UIn01d 10§ UOIIDI||0D 1S |

ug|od
01190 WOl 10U ‘(ON) £8787C “| 12 DHY “12neyds sisuago/nd bupiup

oeadeuaqian

enbeg 3dUINOId 10 UOIIDD[|0D IS |

(OW) 9987 “|e 12 DHY ‘|ndai] Sijjow "jje bwnoinog

Nn13d J0j UoN23|03 AluQ

(OW) $98TT ‘1€ 12 DHY “Iqp|IW X2 93nids p3pjnoidp bwinoinod

‘zewy 1da( 10j uonda||od AluQ

(OW) 060 grd ‘qsny “nou 'ds [9A DIDGOIqNS D3I

enbeg
9DUIA0Id 10} UOI123]|0d AJuo “zewy 1dag
10§ UOI129]|0D 1S | ‘NI 40§ UOIIID||0D 1S |

(OW) £66€ drd “PPaM psobLls DajId

‘zewy 1daQg
10} U01123]|03 A|UO ‘NI3 40J UOIII3[|0D IS |

Niad 01 JIWSPUS (O) 7§ L 8rd ‘dIlIIN ¢DUiss|sowp bajid

enbeg 3dUIN0Id 10} UOI1I3]|0d
Ajuo “zewy 1daQ 1o uond3||0d 15|

(OW) ¥60% 8rd "PPIM (u10d) pijojibajnd pajid

enbeg aduinoid
X 10§ UO1123]|0D A|UO ‘NISd 10) UONDS||0D IS |

(OW) 0Lt ard “d1I pIjoj112q0 D3)id

L

enbeg aouinoid
X 10} UOI123]|03 AJUO ‘NI 10} U010 1S |

(OW) €60 8rd ‘dijjiy "Aou *ds [9A DJjoJ112GO DajId

denbeg | denbeg | ‘g-zewy | °q-zewy niad niad *AoU SSANIHLYOMILON SNOQ3ITALODOONOW/SIWHIdSOIDNY
‘10311 *1103 Kjuo ‘10311 *1103 Kjuo ‘1103 ‘1103 H
L Kjuo

panuniuod SWY3IdSOIDNY 40 LSIT AILVLONNY "€ XIANIddVY



513

New species from northern Peru

Croat et al., The process of discovery.

"Zewy '3daQ WO 10U,y

ShSL sjejoL £L61 U1 PR123||0D | Hyx ‘Gfd 30U ING “[E 13 DHYx

oElLL € Xipuaddy 807 = UR|0D 0419 WOJ4I0U ‘SIIWIPUD 7/

60¥ Z xipuaddy 86 = ¢ xipuaddy ‘Aou ‘ds

‘Aouds69=85+ L1 L | =g xipuaddy ‘rou “ds

*€10¢ Joquiadas uapJen |edjuelog LINossi biosodidol] (7)

‘987 1-1:Sy "P4eD 309 LNOSSIA 109

1545 “160UO ‘NISd Jo swiadsouwAb pue syuejd bulamoly ayi Jo

anbojeied "€66 | 1Yddniez ] sawer pue oxeiq slo (1) :$32IN0S #
8LL 3 44 60¢C 06l SLL L8 89

Ug|0D 0419D W04 10U ‘(OW) 6SEY

L enbeg aduINOId 10§ UONDB[|0D IS | ard ‘pipjj121343A *dsqns SIAJe[ 3D 19 UOS|ODIN () DIDJJI21143A SNSSID

denbeg |‘denbeg | ‘q'zewy | ‘q-zewy niad niad ‘Aou SSANIHLYOMILON SNOQ3ITALODONOW/SINHIdSOIDNY
‘l1031sL *1103 Ajuo ‘l1031sL ‘1103 Ajuo ‘10> ‘103> ds
ISL Ajuo




514 Journal of the Botanical Research Institute of Texas 15(2)

APPENDIX 4
RAPID HABITAT ASSESSMENT REPORT OF CORDILLERA COLAN, DEPARTMENT OF AMAZONAS, PERU
IN 2017, 43 YEARS AFTER INITIAL RESEARCH EXPLORATION BY LOUISIANA STATE UNIVERSITY

Gary L. Graham

Conservationist, Retired
2500 Mystic Valley Parkway, Unit 1004, Medford, Massachusetts 02155, U.S.A.
ggrahamglobal@gmail.com

ABSTRACT

In October 2017, a small team led by the author explored trails, camps, and habitats of the Cordillera Colan originally used during the 1978
Louisiana State University research expedition. Our purpose was to document the habitat losses that occurred during the 43 years between
expeditions and georeference the camps used in 1978. Most of the habitat above 2,300 m remains in the same high-quality condition
observed during the original expedition. Forest cutting for timber and conversion to grazing intensifies below that and between ' to % of
the forest between La Peca and our first 2017 camp at 2,200 m had been cut or fragmented. Accurate latitude, longitude, and elevation data
for the 1978 and 2017 are provided. We observed during our 2017 trip several of the unique or new bird species from the 1978 expedition.
A large area (39,215.80 hectares) east of the Colan ridge is now protected by the Santuario Nacional Cordillera de Colan (SNCC) estab-
lished in 2009. In 2011, the Copallin Private Conservation Area (ACP, 11,549 hectares) was established to conserve the biodiversity of
cloud forests and watersheds on private and community lands west of the Cordillera Colan ridge and to provide a buffer for the SNCC.

The ACP needs additional guards to provide adequate protection and community awareness. I provide an outline for potential assis-
tance in the Conclusions.

RESUMEN

En octubre de 2017, un pequeno equipo dirigido por el autor exploro senderos, campamentos y hébitats de la Cordillera Colan original-
mente utilizados durante la expedicion de investigacion de 1978 de la Universidad Estatal de Louisiana. Nuestro proposito fue documentar
las pérdidas de habitat que ocurrieron durante los 43 anos entre las expediciones y la georreferenciacion de los campamentos utilizados en
1978. La mayor parte del habitat por encima de los 2,300 m permanece en la misma condicion de alta calidad observada durante la expe-
dicion original. La tala de bosques para la madera y la conversion al pastoreo se intensifica por debajo de eso elevacion. Entre Y2 a to % del
bosque desde La Peca hasta nuestro primer campamento de 2017 a 2,200 m se habia cortado o fragmentado. Se proporcionan datos precisos
de latitud, longitud y elevacion para 1978 y 2017. Observamos durante nuestro viaje de 2017 varias de las especies de aves tinicas o nuevas
de la expedicion de 1978. Una gran drea (39,215.80 hectareas) al este de la cordillera de Colan ahora esta protegida por el Santuario
Nacional Cordillera de Colan (SNCC) establecido en 2009. En 2011, el Area de Conservacion Privada Copallin (ACP, 11,549 hectéreas) se
estableci6 para conservar la biodiversidad de bosques nubosos y cuencas hidrograficas en terrenos privados y comunitarios al oeste de la
cordillera del Colan y para proporcionar un amortiguador para el SNCC. La ACP necesita guardias adicionales para proporcionar una

proteccion adecuada y conciencia de la comunidad. Proporciono un resumen de la asistencia potencial en las Conclusiones.
INTRODUCTION

In the decades following the 1978 expedition, given habitat losses around the world, I had become increas-
ingly concerned about the potential for major habitat and species losses within the area we were so fortunate
to have studied as described above this publication. Finally, with a great deal of assistance from Fernando
Rubio, a local expedition organizer from Tarapoto and Leyda Gueiler Rimarachin, former park guard for the
Copallin Private Conservation Area (ACP), and my son, Jove Graham, I was able to organize a 10-day expedi-
tion to rapidly assess the conservation status of the Cordillera Colan area.

MATERIALS AND METHODS

With a great deal of assistance from Fernando Rubio, a local expedition organizer from Tarapoto and Leyda
Gueiler Rimarachin, former park guard for the Copallin Private Conservation Area (ACP), and my son, Jove
Graham, I was able to organize a 10-day expedition to rapidly assess the conservation status of the Cordillera
Colan area. Mr. Rubio and I developed the 10-day plan for reaching each 1978 camp. We used Google Earth
(GE) in planning to approximate locations for the 1978 camps and trails and a Garmin GPSMap©64s to mea-
sure with more precision the exact locations of the LSU and 2017 camps.

In addition to myself, participants included Jove Graham, Brooke Danaher (Jove’s wife), Reyes Rivera
(friend and LSU field assistant for over 40 years), and Leyda.

September 28, 2017.—After securing additional supplies in Jaen, Department of Cajamarca, the previous



Croat et al., The process of discovery: New species from northern Peru 515

day, we departed early using a rented truck and driver to go from Jaen to La Peca where we picked up Leyda
and continued on the road 1 km E toward Arenal. There, as previously arranged, we met Sr. Urbano Diaz and
loaded our equipment onto his three mules. We hiked with the mules to Arenal where we met our principal
local contacts Sr. Elder Centurion and Salvador Diaz and had lunch. Arenal is a wonderful tiny little commu-
nity that had not changed at all in 43 years and has the best coffee I've ever had. Some of the older people there
remembered us and were grateful we had returned. We then hiked following Urbano with his mules and
Salvador through LSU camps 1 & 2 to our 2017 camp 1, which was beneath a shed used by ACP staff.

September 29.—Hiked east on super muddy trail in newly cut pasture for about 0.5 km then cut trail led
by Salvador almost to the Quebrada Copallin. Jove cut three of his knuckles from the razor-sharp cut bamboo
trunks. These cuts required serious bandages but no stitches. We were lucky it was his left hand because he
was the primary machetero using his right hand. We returned to our first camp for another night.

September 30.—Leyda and Salvador finished cutting the trail to the Quebrada where Salvador pointed
Leyda to the “general” area for the 1978 LSU camp 3. Jove and Brooke took a large backpack load each to
Quebrada Copallin. My cold started this day. We spent one more night at 2017 camp 1.

October 1.—Moved entire camp 2.5 km east to our 2017 camp 2. Sr. Diaz left early from 2017 camp 1
destined for Lima. I had not distinguished with Salvador beforehand the difference between an exact location
and a general region for camp 3 and erroneously thought he was guiding us to the actual LSU camp 3. I did not
discover this until I arrived at the Quebrada. Given the time lost already, the apparent proximity of an ACP
trail to, or near to, the Colan ridge, the worsening of my cold, and the slower than anticipated rate we have
been able to cut trails, I decided to try to reach the Colan ridge and, I hoped LSU camps 4 & 5 using the ACP
trails before trying to locate actual LSU camp 3, if time permitted. We set up tarps and tents for our second
camp about 100 m up from the quebrada in a reasonably flat, dry area on a forested SW running ridge that
connected with the ACP trail. I could see a flattened, bamboo laden area about a km north of our 2017 camp 2
where I was reasonably sure that LSU camp 3 had been located. But given the above challenges, we opted to
proceed east toward the Colan ridge. We obtained water up from the quebrada.

October 2.—With a full-blown cold, I stayed in camp while Jove and Brooke retrieved some of the equip-
ment we had left along the trail the previous day. Leyda and Reyes cut a primitive path to the existing ACP
trail and located the ACP refuge hut where Leyda recommended we establish our 3*4 camp. Most of the area
around our camp had been cleared for grazing and was basically a marsh except on parts of the ridge. The mud
and cattle-hoof pits made for very tough moving around. Leyda and Reyes got turned around coming down at
night and did not return to camp until 10:00 pm.

October 3.—Moved 2.3 trail kms to 2017 camp 3 inside a primitive ACP hut. Hard rain much of the after-
noon. Jove and Brooke made two trips between camps. Given my cold (and age I have to admit), I was slower,
so Reyes hiked with me, each carrying a good backpack load and arriving at the hut at 4:30pm. Leyda was
much faster, and after dropping off her backpack located the trail that turned east off from the ACP mule trail
and explored part of the way up to where the ACP wildlife cameras were placed. Obtained and treated water
from a small natural sinkhole about 50 m from the hut.

October 4.—Brooke and Jove made one more trip down to 2017 camp 2 for remaining food and equip-
ment. Another very hard rain most of the afternoon when they returned. The ACP camera trail was only about
% km up the trail so Leyda, Reyes and I used machetes to cut our way up toward the ridge through thick elfin
forest and bamboo along the steep slope. Thus, the going was slow, and we returned to camp that night after a
long day. After assessing our slow progress, I arranged through my wife Lauren in MA using our satellite
phone, and Fernando Rubio, our trip coordinator out of Tarapoto, to confirm our expedition would take 10
days to reach the ridge.

October 5—We cut a rough trail to the Colan ridge. Top third was very hard—steep and no obvious
ridge to follow. After confirming that we were in fact on the ridge, Leyda and I hiked north toward LSU camps
4 & 5 for about 15 minutes before running out of time. Returned to camp about 2 hours after sunset. Ridge
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trail followed a well-worn bear trail with old signs (few cut branches) that someone (probably a park guard)
had made their way along the ridge part of the distance toward the old LSU camp sites.

October 6.—We all made the long hike up to the Colan ridge following the bear trail that had fresh bear
tracks along the way. A small patch of wetland (paramo-like) had a hole apparently dug by the bear for drink-
ing water. Fresh debris on the edge had apparently been recently removed from the hole by the bear. We cut
our way north to within about 0.5 km of LSU camp 4 before deciding there was no way we could make it to
LSU camp 4 before nightfall given that everyone was worn out. I was fighting off my cold, Brooke was having
difficulty with one of her eyes that had been hit by a twig, and a lightning storm was rapidly approaching. We
established where we were on the GPS compared to where LSU camp 4 was mapped on GE. I examined all the
land features I could see beyond a small hill between us and camp 4. The hill prevented me from seeing the
actual LSU campsite, but I could see just north of where we had camped in 1978 thus establishing that the GE
mapped location was accurate. I could also see where the ridge ran into the flatter area at the north end of the
ridge where we established LSU camp 5 in 1978. The area appeared the same as I remembered, mostly paramo
mixed with small patches of elfin forest and a few rock outcrops. I could see the large stream that was close to
camp 5 and easy to see on the GE map, which makes me confident that LSU camp 5 is also mapped close to
where we had built the camp in 1978. I was the last one to make it into camp a couple of hours after dark. I was
bone tired, but happy we had made it to the top for Jove and Brooke to see what it was like to have camped
there as we did in 1978.

October 7.—Two park guards (Dioni Silva and Julio Cabrera) plus another worker arrived around 10:00
am. They helped carry the equipment down from our 2017 camp 3 to Cambio-Pitec. About 30 minutes down
trail from the junction of the ACP trail with the trail we had cut from 2017 camp 2, the park guards showed us
a large beautiful set of waterfalls they had recently discovered. I did not make it all the way to the waterfalls,
but Jove and Brooke did. I cut the knuckle of my left hand middle finger on bamboo similar to Jove’s cut. It too
required bandages but no stitches. The hike down took considerably longer than expected, mainly because I
was dragging with the cold. It was also depressing to be leaving such a pristine landscape, one of my favorites
on earth, and re-entering areas with people, pastures, and cows. I arrived at Cambio about half an hour before
dark. We cleaned up a little and threw our backpacks into the back of a pickup we had arranged for before the
trip. After dropping Leyda off at her house in Bagua Grande, we drove to Chachapoyas arriving at 10:00 pm
where we met my younger son, Fory Graham. The hot shower was one the best, but it took me half an hour to
remove the caked mud that had been on my calves and feet since day one.

October 12.—After a couple days rest and visiting ruins and the endemic Marvelous Spatuletail near
Chachapoyas with Jove, Brooke and Fory, we took a rented truck and driver to Copallin where I gave a sum-
mary of our 1978 research findings and our 2017 expedition. This presentation was a requirement for obtain-
ing permission to enter the Copallin ACP and Colan area. I emphasized the important need to increase
protection of the area for water, biodiversity, and tourism services.

RESULTS

LSU 1978 Camp Sites and Paths.—The locations of all the 1978 LSU camps and paths are presented in Figure
32.1n 2017, Tlocated LSU 1978 camps # 1 & 2 using a local resident (Salvador Diaz) from Arenal (small com-
munity nearby) to guide us to camps from Arenal. I recognized parts of the trail, especially the little jog south
from the main mule trail to camp 1, a small lagoon near camp 2, and the sandy soil forest leading to camp 2.
The actual camps were easy to recognize once I arrived there. The trails were the same ones we used in 1978
with a few minor deviations. The GPS data for LSU Camp 1 was S 534.941', W 78°23.356/, at 1,764 m (900 m
above La Peca), and 6.9 trail km from La Peca (including 2.0 trail km from Arenal). LSU Camp 2 was S
5°34.890', W 78°22.501', 1,993 m (229 m higher than camp 1), and 2.0 trail km from camp 1.

We did not rediscover exact locations of LSU camps 3, 4 & 5. We were misled by Sr. Diaz that he could
lead us to camp 3. Instead, he led us to a general region where he was told as a kid that LSU had camped. That
area was 2 km southeast of where we had mapped LSU camp 3 on GE. In addition, it took us a day longer than
planned to cut a trail to this region and move everything to 2017 camp 2. Leyda said that at 2017 camp 1 we
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were close to a trail used by the park to access their hut and ultimately the ridge. These factors combined with
my having a cold led me to the decision to try to use the ACP trails to get to the Colan ridge line and ultimately
LSU camps 4 & 5 sooner and work on finding LSU camp 3 on the way down as time permitted.

Unfortunately, it also took us 2 days longer than expected to cut a connecting trail to the ACP trail and
move camp to the ACP hut (one day was with torrential rain). Then it took a day longer than planned to cuta
trail to the Colan ridge. On our 9" day we hiked to the ridge and as far north along it toward L.SU camps 4 and
5 as we could, less than %2 km from 1978 camp 4, before having to turn around due to an approaching storm
and running out of daylight. From that vantage point I could follow with binoculars the Colan ridge up to a
small hill beyond which we had mapped LSU camp 4 on GE. I could see enough details of the ridge to deter-
mine that LSU camp 4 was, in fact, just beyond that hill as mapped on GE. I also could recognize, using bin-
oculars, parts of the ridge between LSU camps 4 & 5 as well as the general area where we had made LSU camp
51in 1978. 1 later re-examined 1978 photos of LSU camps 4 and 5 and used landscape features to confirm more
precisely on GE maps where the camps were originally located. For camp 4 I used the drainage patterns on the
east facing slope. Although the landslides are different, as expected after 43 years, the major drainages can
reliably be recognized in the photos and GE maps. For camp 5, I used the rocky features in the photos (two
medium and one small cliffs) to find the flat place on the GE map where the tent was placed. Consequently,
I'm confident that the location for LSU Camp 4 is S 5°34.644', W 78°19.265' at 3,097 m. LSU Camp 5 is located
at$5°33.368', W 78°19.423' with an elevation of 3,358 m.

We ran out of time and did not descend along the ridge from near LSU Camp 4 to where LSU camp 3 had
been established. I could, however, see with binoculars from 2017 camp 2 a flattened area along the ridge
approximately where we had placed LSU camp 3 on the GE map. It had the features I remembered for camp 3:
asmall reasonably flat area along the ridge, mostly bamboo, not very far from the Quebrada Copallin, and not
far downbhill from a small cliff we had to climb to get from LSU camp 3 to LSU camp 4. These combined factors
made me confident that the location of LSU camp 3 is approximately S 5° 34.747', W 78° 19.993' at 2,446 m.

Given the locations of LSU camps 3, 4, & 5 and GE mapped paths between them based on the best of my
recollections, the following distances apply using GE path measurements: LSU camp 2 to LSU camp 3 about
5.0 km, LSU camp 3 to LSU camp 4 about 1.8 km, and LSU camp 4 to LSU camp 5 about 2.9 km. The total
kilometers from La Peca to LSU camp 5 as measured on GE map is about 18.5 km.

2017 Camp Sites and Paths.—Figure 33 shows the 2017 camps and paths superimposed onto the 1978
camps and trails. 2017 camp 1 was located at S 5°35.016', W 78°21.940' with an elevation of 2,113 m, 2017 camp
2 was S 5°35.484', W 78°21.051" at 2,042 m, 2017 camp 3 was at S 5°35.550', W 78°20.205' with an elevation of
2,423 m. The GE mapped path distances between the camps were 2.5 km for our camps 1 to 2 and 2.3 km for
camps 2 to 3. We cut a 1.6 km trail upslope east from the ACP trail near our camp 3 to the Colan ridge then
another 1.3 km to our most distant point north along the ridge.

Habitat changes.—A primary goal of this trip was to document the extent of cloud forest loss during the
43 years that have passed since the 1978 LSU expedition. In 1978, most of the habitat loss was below the first
camp but with a small pasture actively being cut adjacent to and west of the trail about %2 km from LSU camp
1 toward camp 2 at about 1,950 m. The LSU camp 1 had been surrounded by tall forest (see Figs. 7-9 in the
primary publication associated with this Appendix).

In 2017, between Y2 to % of the forest between La Peca and our 2017 camp 1 had been cut and converted
to grazing. Some patches remained along streams and on some steeper slopes. The area around LSU camp 1
was cleared of all woody vegetation (Fig. 34). Recent forest clearing was most severe near the trail we used in
1978 between camps 1 and 2, which had also been used back then then by mules apparently traveling from
valleys and communities further south. An old small lumber cutting hut had been built, but abandoned,
almost exactly where LSU camp 2 had been placed.

Forest cutting continues, and is advancing east, as evidenced that the area around 2017 camp that was
the most recently cleared, including a patch about 0.5 km east of the camp where most cut trees remained on
the ground.
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Forest cutting was more extensive along the Quebrada Copallin valley (south and east of 2017 camp 1)
up to and slightly beyond our 2017 camp 2. Large patches of forest had been recently cut east and upslope from
that camp. GE images show that clearing on both slopes had moved up Copallin valley to the point where the
1978 path had crossed Quebrada Copallin. Most of these clearings were below 2,200 m, but there was an
abandoned pasture around our 2017 camp 3 at 2,400 m. It had been abandoned after the Copallin ACP was
established in 2011. Most of the forest cutting on Colan appears to be for grazing, but some has been for wood
products and materials for buildings. Many in the area are concerned about commercial harvesting of select
species, but I did not see evidence of such activity.

That I could still stand in 2017 on Colan ridge near our 1978 camp 4 and not see any signs of humanity
(Fig. 35) in all directions, other than to the west, continues to be an inspiration for me and provide hope for
conservation of the unique cloud and elfin forest habitats and all their endemic species.

Bird and Other Wildlife Notes.—TIt basically took all my time and energy to make sure we made it to the
Colan ridge. Consequently, I spent very little time actually looking for birds. I did, however, make the follow-
ing noteworthy observations:

Turkey Vulture (Cathartes aura). I include this vulture because it was common around 2017 camps 1 & 2
but were not included in Tom Schulenberg’s Unpublished List Birds of the Cordillera Colan, Amazonas, Peru.
The difference between 1978 and 2017 probably reflects the extensive conversion of cloud forest to grazing
pastures up to 2,100 m.

Long-whiskered Owlet (Xenoglaux loweryi). We heard a single individual calling from mid-level in trees
very near 2017 camp 2 (2,113 m) about an hour after dark on both nights at this camp. The bird responded to
recorded calls on my phone projected through a small speaker, but I did not see it.

Andean Potoo (Nyctibius maculosus). Heard at dusk all three nights near 2017 camp 2 with a call that is
unmistakable. I've heard it before on the Manu road, and I had a Xeno-canto recording from Ecuador on my
phone at the camp for comparison. Immediate area around camp 2 was cleared for grazing with dead tree
poles scattered throughout. Uncut forest was 150 m north of camp and a small patch 150 m east of camp. Calls
seemed to come from the edge but could have come from one of the dead trees in the clearing. I did not attempt
to locate the birds and did not see any flying around.

Yellow-browed Toucanet (Aulacorhynchus huallagae). Dan Lane suggested that we look for this species.
We did not locate any after carefully examining five or so A. prasinus between 2017 camps 1 and 3 looking
specifically for the yellow brow line and yellow undertail coverts.

Chestnut Antpita (Grallaria blakei). I'm pretty sure, but not certain, that I heard this bird singing on the
trail near 2017 camp 3. I listened to its song on my phone later that night in camp and thought it was close.
did not play its song on the trail to determine a response because it was raining hard, and I was worn out and
ina hurry to get to camp.

Johnson (Lulu’s) Tody-flycatcher (Poecilotriccus luluae). This flycatcher was common around 2017 camp
2 where I saw and heard it several times each day. The birds readily responded to my recorded calls of the
species.

We were very fortunate to discover one set of clear foot prints in mud of the very rare and endangered
Mountain Tapir (Tapirus pinchaque), the only tapir to live at high elevations, thus above rainforests. We found
the tracks between our 2017 camps 1 & 2 at about 2,070 m. It was following a game trail. We were told by the
local guide that they are still hunted, to which I responded that it was against the law. We did not see the ani-
mal, nor did we discover any signs of the animal during the 1978 research.

We did not actually see an Andean Spectacled Bear (Tremarctos ornatus), although many signs, including
several sets of fresh tracks and recently eaten bromeliads, were abundant east of the Quebrada Copallin. We
were very close to one, judging by how fresh the tracks were, while hiking the last day along the Cordillera
Colan crest. Our local guide carried a shotgun because he was afraid of being attacked by a bear. I told him
and others in Copallin that an attack was extremely rare and that it was illegal to shoot a bear.

We did not see, nor hear, the Yellow-tailed Wooly Monkey (Oreonax flavicauda), although locals assured
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us the species was still reasonably common within their narrow elevational range. We did see freshly torn
branches near 2017 camp 3, apparently used in their displays.

DISCUSSION
While acknowledging concerns about the extent and rate of habitat destruction described above, I'm encour-
aged by the local and governmental efforts to protect the remaining intact forests. Since our LSU 1978 Colan
expedition, the Santuario Nacional Cordillera de Colan (SNCC) was established in 2009 providing protection
for a large area east of the Colan crest where our 1978 camp 4 had been located. At 39,215.80 hectares, this
national park was established for water conservation and to protect biodiversity. (http:/www.sernanp.gob.pe/
cordillera-de-Colan).

In 2011, the Copallin Private Conservation Area (ACP) was established to conserve the biodiversity of
cloud forests and watersheds on private and community lands west of the Cordillera Colan ridge and to pro-
vide a buffer for the SNCC. The Copallin ACP is 11,549 hectares and includes the mid and higher elevations of
the 1978 LSU expedition research area down to our 2017 camp 1 at 2,100 m (http:/www.apeco.org.pe/web/
images/programas/bosques_montanos/FICHA%20ACP%20Copall%C3%ADn.pdf). For a beautiful, well-
done video of the Copallin ACP visit: http:/www.conservamospornaturaleza.org/video/acp-Copallin/. It is
narrated by Mariella Leo Luna who joined the 1978 LSU research effort to study the Yellow-tailed Wooly
Monkey.

ACPs are designed to be complementary to the national system and are formally approved by a ministe-
rial resolution (https:/www.iucn.org/downloads/peru_en.pdf). As such, ACPs are not designated by the
government, but instead are recognized by it. Landowners within an ACP voluntarily accept specific terms
and conditions of use, with a view to ensuring the conservation of biological diversity, landscapes and envi-
ronmental services. Given the voluntary basis for ACP, they do not have as much enforcement strength and
capacity as do the nationally protected areas, many of which struggle against similar threats faced by ACPs.
Implementation and enforcement of conservation goals on the national parks are not effective enough: staff
numbers and management budgets are inadequate, and political support is insufficient. Such challenges are
amplified with ACPs.

The Copallin ACP currently has strong leadership and bylaws with good community support. They were
assisted by a very smart, competent Peace Corp volunteer who has helped them develop business and imple-
mentation plans plus helping acquire scientific data, including use of wildlife cameras to monitor Andean
Spectacled Bears. Although the ACP have taken actions to limit the forest clearing, they can only afford two
park guards to cover the entire 11,500 hectares. These two gentlemen are very well informed and do excep-
tional work increasing awareness in the ACP communities and enforcing the ACP rules. But the area is very
large, and they are not reliably paid, which is a problem that offers an opportunity for additional outside
assistance.

I am working with the Copallin ACP team on a plan to help fund one more park guard. The basic idea is
to use a US-based conservation NGO to accept donations that would be tax deductible for US donors and
would be transferred to a credible Peru organization like the Asociacién Peruana Para La Conservacion De La
Naturaleza (APECO) to directly fund the position through the Copallin ACP. The Peru organization would
also provide oversight to make sure the funds are not used for anything other than to support another park
guard. Each park guard makes about $5,500 a year. That salary plus operating costs would be less than
$10,000 a year and the funding would need to be sustainable.

The view from the Coldn summit was inspiring in 1978 and perhaps even more so in 2017. It makes me
hopeful for all things natural and motivates me to continue working for their conservation.

APPENDIX 4 ACKNOWLEDGMENTS
I feel privileged to have been a member of the 1978 LSU group that conducted the biological inventory of this
wonderful area, which led to the discovery of many new species of plants and animals. I'm fortunate to now
have been able to conduct this 2017 rapid habitat assessment with my son Jove, his wife Brooke, my Peruvian
friend and colleague of 40 years, Reyes, and Leyda. I would not have been physically able to make the
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expedition without the extensive help of these wonderful people. Jove was amazing in how much weight he
carried while taking the lead cutting trails. Brooke was wonderful at planning and preparing meals plus also
carrying heavy loads on the trails. Leyda, who manages her own cloud forest ACP near Bagua Grande, was
exceptionally helpful with many aspects, but especially with her knowledge of plants and their uses. Reyes, a
slow hiker like me, was always by my side on the trails. Fernando Rubio of Tarapoto was invaluable coordinat-
ing all aspects of the trip from securing transportation and mules to arranging rent of the satellite phone.
Lauren Sullivan, my wife, was very helpful coordinating communications and logistics while we were on the
expedition because the satellite phone we had rented only worked for international calls. She was also very
patient with me during the several months I was preparing for this expedition.

Thanks to the LSU donors in 1978 for making that Colan research expedition possible. Our 2017 Colan
adventure was self-funded. LSU helped by proving the GPS unit that was very useful in 2017.
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