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Abstract

Recent collections received for identification contain three conspicuous new species for the mid altitude
forests of Amazonian Peru. Licania palcazuensis, L. apiknae and L. monteagudensis are described as new
and their relationship to other species is discussed. A key is provided for all the species of Licania subgenus

Licania section Licania known to occur in Peru.
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Introduction

Since a world monograph of the Chrysobalanaceae (Prance and Sothers 2003a,b) new
species are still being discovered (Prance 2013) and recently studied collections reveal
three more in the genus Licania, all from Amazonian Peru, a region that is still yielding
many novelties. The sterile inventory material that I have seen from this region indi-
cates that there are many more yet to be described. The new species described here fall
into two of the subgenera, subgenus Licania and subgenus Moquilea.
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Species descriptions

Licania palcazuensis Prance, sp. nov.
urn:lsid:ipni.org:names:77142292-1
Figs 1, 2

Ab omnibus speciebus Licaniae inflorescentibus multi-ramificantibus, pseudopedicellis
1-3 floribus instructis, pilis bracteolium glandulosis differt.

Description.Tree to 25 m tall, young branches sparsely tomentellous, conspicuously
lenticellate with age. Leaves with small triangular to linear stipules to 1.0 mm long,
early caducous; petioles 4—7 mm long, terete, rugose, sparsely tomentellous; lami-
na oblong to oblong-lanceolate, subcoriaceous, 4-8.5 x 1.5-3 cm, cuneate at base,
acuminate at apex, the acumen 4-8 mm long, glabrous above, densely rufous lanate-
tomentose beneath, with scattered palisade glands mainly near to midrib; midrib
plane above, prominent beneath; veins 10—12 pairs, plane above, prominulous be-
neath. Inflorescence terminal and axillary much-branched panicles with many short
branches bearing 1-3 flowers, the rachis and branches rufous-brown tomentose.
Bracts and bracteoles membraneous, triangular-acute, ¢ 1 mm long, borne at base
and on pseudopedicels, the ciliate margins with glandular hairs; pedicels 0-5 mm
long, flowers articulate just below receptacle base where upper bracteoles are borne
2-7 mm below articulations. Receptacle campanulate, rufous-tomentose on exte-
rior. Flowers seen only in young fruiting condition; calyx lobes 5, markedly trian-
gular, tomentose on exterior, interior glabrous towards base, tomentellous towards
apex. Petals triangular, margins ciliate. Stamens 12—14, inserted around complete
circle, slightly exceeding calyx lobes in length. Style basal; ovary of young developing
fruit densely rufous-tomentose becoming less so with age, unilocular with 2 ovules.
Mature fruit not seen.

Peru. Pasco: Oxapampa, Palcazu District, Parque Nacional Yanachaga-Chemillén,
Cerro Panjil-Ozuz, Permanent plot tree 24, 10°10'S, 75°10"W, 850 m, 12 May 2005,
A Monteagudo, A Penia, R. Francis et al. 8250 (holotype, K; isotypes, AMAZ, HUT,
MO, MOL, USM).

Additional material seen. Same locality, Tree 347, 10 June 2005, 15 May
2005, A. Monteagudo, A Peqia, R. Francis et al. 8585 (AMAZ, HUT, K, MO, MOL,
USM), Tree 171, 15 May 2005, A. Monteagudo, A Penia, R. Francis et al. 8418
(K, MO USM).

Differs from all other species of Licania in the inflorescence branching with
pseudopedicels bearing one or several flowers that articulate from it, and the brac-
teoles have marginal hairs that terminate in tiny glands. This species belongs to
subgenus Mogquilea on account of the number of exserted stamens and the presence
of petals, but the inflorescence distinguishes it from all the other species of the
subgenus. The field notes mention that the flowers are white and that the fruit has
yellow spots.
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Figure 1. Photo of the holotype of Licania palcazuensis (Monteagudo et al. 8250).
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Figure 2. Close up of distinctive inflorescence of Licania palcazuensis.

Licania apiknae Prance, sp. nov.
urn:lsid:ipni.org:names:77142293-1
Figs 3, 4

Ab L. laxiflora petiolis 10—13 mm longis (haud 4-8mm), apicibus foliorum acutis
haud acuminatis, floribus parvioribus differt.

Description. Tree to 24 m tall, young branches glabrous, not lenticellate. Leaves
with small lanceolate, caducous stipules to 2 mm long; petioles 10-13 mm long,
sparsely puberulous or tomentellous when young, terete; lamina ovate-elliptic, cori-
aceous, 5—14 x 3.5-9 cm, rounded to subcuneate at base, acute to apiculate at apex,
glabrous and shiny above; lower surface with deeply reticulate venation filled with
a rufous pubescence; midrib impressed above, prominent beneath; veins 6-8 pairs,
slightly impressed above, prominent beneath; secondary veins prominent and more
or less parallel forming a reticulate pattern, tertiary venation flattened forming sto-
matal crypts. Inflorescence terminal and axillary towards apex of flowering branch-
es, racemose once-branched panicles, the rachis and branches brown-tomentellous.
Flowers ca 1.5-2 mm long, sessile on primary branches of inflorescence. Bracts and
bracteoles minute, caducous. Receptacle cupuliform, sessile, short-tomentose on
exterior, densely tomentose within; calyx lobes 5, acute, tomentose on both surfac-
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Figure 3. Photo of the holotype of Licania apiknae (Diaz et al. 7016).

es. Petals absent. Stamens 5-6, inserted to one side of ring. Style basal, pubescent
for 2/3 of length, included; ovary pilose-tomentose, inserted at base of receptacle.
Fruit not seen.

Peru. Amazonas: Bagua Prov., Imaza Dist., Comunidad Aguaruna de Putuim,
Monte Alto de Putuim, 5°00'54"S, 78°22'44"W, 500 m, 25 Aug 1994, C.Diaz,
S.J.Kayip, & P. Atamain 7016 (holotype K; isotype MO).

Additional material seen. Peru. Amazonas: Bagua Prov., Imaza Dist., Comunidad de
Yamayakat, Quebrada Kus-Chapi, Rio Marafion, 04°55'S, 78°19'W, 550 m, Feb 1995,
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Figure 4. Close up of inflorescence of Licania apiknae.

R. Visquez et al. 19477 (K, MO); Comunidad Aguaruna de Putuim, Monte Alto de Pu-
tuim, 22 Aug 1994, C. Diaz et al. 7041 (K, MO).

Closest to Licania laxiflora Fritsch a species of the Guianas and Central Amazonia, but
differs in the blunt leaf apex, the longer petioles (10-13 mm versus 4-8mm), the smaller
flowers and bracteoles and the more compact inflorescence. This species has been confused
with Licania harlingii Prance, but differs from that species in the longer petioles (5-6mm
in L. harlingii), the blunter leaf apex, the deeply reticulate leaf venation beneath. It belongs
to subgenus Licania section Licania on account of the included stamens and the absence
of petals. The name for this species is derived from “Apikna”, the Aguaruna name for it.

Licania monteagudensis Prance, sp. nov.
urn:lsid:ipni.org:names:77142294-1
Figs 5, 6

Ab L. harlingii foliis coriaceis, minoribus 3—7 x 1.5-3.5 (haud 7-12 x 3—7 cm), venis
6-7 (haud 8-11), petiolis 2-3 mm longis (haud 5-6 mm) differt.

Description. Tree to 25 m tall, the young branches sparsely puberulous, not conspicu-
ously lenticellate. Leaves with lanceolate stipules to 2 mm long, caducous, adnate to
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Figure 5. Photo of the type of Licanis monteagudensis (Monteagudo et al. 5164).
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Figure 6. Close up of the inflorescence of Licania monteagudensis.

base of petiole; petioles 2—-3 mm long, terete, tomentellous when young; lamina ellip-
tic, coriaceous, 3—7 x 1.5-3.5 cm, cuneate at base, acuminate at apex, the acumen 3-6
mm long, glabrous above, densely brown-tomentellous beneath; midrib plane above,
prominent beneath; veins 6-7 pairs, plane above, prominulous beneath. Inflorescence
of terminal and subterminal panicles of racemes, the rachis and branches yellow-brown
tomentose. Bracts and bracteoles lanceolate to triangular, 1-2 mm long, tomentose,
caducous. Flowers almost sessile on primary inflorescence branches. Receptacle turbi-
nate, tomentose on exterior, densely tomentose--pilose within, constricted at base to
a minute pedicel 0.5 mm long; calyx lobes 5, acute, triangular, tomentose on exterior,
sparsely tomentose within. Petals absent. Stamens 5-6, inserted opposite four calyx
lobes. Style basal, pubescent for % of length; ovary rufous tomentose. Fruit pyriform,
2-2.5 x 1 ¢m, exterior densely rufous-brown tomentose.

Peru. Pasco: Distr. Palcazu, Parque Nacional Yanachaga-Chemillén, Estacién Bio-
logica Paujil, 10°43'S, 74°54"W, 800 m, 12 May 2003, A. Monteagudo, G. Ortiz & R.
Francis 5164 (holotype, K; isotype, MO)

Additional material seen. Ecuador. Morona-Santiago: Limon Indanza, Cor-
dillera del Condér, Comunidad Shuar Warints, 03°09'16"S, 78°14'50"W, 1020 m,
5 0ct 2002, G. Toasa 8917 (AAU, K, MO, NY, QCNE, US). Peru. Pasco: Distr. Pal-
cazu, Parque Nacional Yanachaga-Chemillén, Cerro Paujil-Ozuz, 10°10'S, 75°10"W.
850 m, 15 May, 2005, A. Monteagudo et al. 8418 (K, MO, USM). Amazonas: Bagua
Prov., Distr. Imaza, Comunidad Aguaruna Putuim, Anexo de Yamayakat, SW of Pu-
tuim, 700—750 m, 20 Jan 1996, C. Diaz et al. 7723A (K, MO); Cerros de Putuim,
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5°03'20"S, 78°20'23"W, 350 m, 12 Jun 1996, R. Visquez et al. 21114 (K, MO);Tyu
Mujaji, Comunidad Wawas, 5°15'56"S, 78°22'07"W/, 600 m, 25 Oct 1997, R. Visquez
et al. 24699 (K, MO); Quebrada El Amendro, 5°14'40"S, 78°21'24"W, 430 m, 9 Mar
1998 (K, MO).

This species falls into subgenus Licania section Licania and it is close to Licania
harlingii Prance but differs in the smaller more coriaceous leaves (3—7 x 1.5-3.5 vs
7—12 x 3—7cm), fewer veins (6—7 vs 8—11) and the shorter leaf acumen. The habitat is
noted as primary forest. This is named for Abel Monteagudo, the collector of the types
of two of the species described here.

Since two of these new species and the recently described Licania condoriensis Prance
(2013) from the borders of Peru and Ecuador all belong to subgenus Licania section
Licania 1 have provided a key based mainly on vegetative characters to all species of the
section known to occur in Peru. All other species of Licania from Peru fall into other sub-
genera and sections of Licania of Prance and Sothers (2003a). They differ from L. apiknae,
L. condoriensis and L. monteagudensis in one or more of the following characters:

Stamens 10-50, exserted (Subgenus Moquilea)

Petals present

Leaf undersurface with a furfuraceous pulverulent pubescence (Section Pulverulenta)
Inflorescence a panicle of cymules (Section Cymosa)

Leaf undersurface glabrous or with a hirsute pubescence (Sections Hymenopus and Hirsuta)

Key to Peruvian species of Licania subgenus Licania section Licania

1 Stipules adnate to base of petiole, usually persistent..........cccoeeeireecinecnennene.
2 Leaf base usually subcordate, midrib impressed above..........cccoeeviiincennnee
3 Leaf undersurface with hair-filled stomatal crypts; stamens 5.......c.ccccoveeeee.
................................................................................... L. bracteata Prance
3' Leaf undersurface deeply reticulate, but without stomatal crypts; stamens
81T e L. mollis Benth
2' Leaf base rounded to cuneate, never subcordate; midrib plan or impressed
4 Leaf lower surface with stomatal crypts........ccceveevueucnee L. parviflora Benth
4' Leaf lower surface deeply reticulate or plane under pubescence.....................
5 Leaf apex round or mucronate; midrib deeply impressed; primary veins
TO=12 PaS.ccoouiiiiiiiiiiiiie et L. paraensis Prance
5' Leaf apex acute or acuminate, midrib plane or slightly impressed; primary
VEINS 59 PAULS ..viiviiiiiniiiiiiiiticticee s
6 Leaf undersurface smooth under dense lanate-farinaceous pubescence...........
7 Flowers 1.5-2 mm, flowers and inflorescence with sparse grey-puberulous
pubescence not completely covering surface.............. L. kunthiana Hook. f.
7' Flowers 2.5 mm, flowers and inflorescence with a dense tomentellous pubes-



10 Ghillean T. Prance | PhytoKeys 42: 1-10 (2014)

8 Leaves 4—15 x 2.5-8 cm; stamens 3......cecvvveeerveveerveeennnn L. micrantha Miq
8' Leaves 3—7 x 1.5-3.5 cm; stamens 5—6............... L. monteagudensis Prance
6' Leaf undersurface reticulate under pubescence which is hard to remove; flowers
and inflorescence with densely tomentellous pubescence..........covvevceiecucucnennns
9 Petioles glabrous; leaf undersurface only slightly reticulate.... L. cidii Prance
9' Petioles tomentellous even when old; leaf undersurface deeply reticulate ......
......................................................................................... L. blackii Prance
I Stipules axillary and often caducous..........ccevveveeiniciniicnincincccecee
10 Leaf base distinctly cordate, lamina triangular-ovate; midrib and petioles
villous-pubescent ........cccceeiiiiiiniiiiiiiin L. trigonioides ]. F. Macbr.
10' Leaf base rounded to cuneate; lamina usually elliptic; midrib and petioles
glabrous or short-puberulous ...........cooiiiiiiiiiie,
11 Leaf undersurface with stomatal crypts ........ccevvevevirieiincinnicrincinccceee
12 Stamens 3; primary leaf veins 7-9 pairs ........ L. triandra Mart. ex Hook. f.
12' Stamens 5-8; primary leaf veins 13—15.......ccoueuenee. L. condoriensis Prance
1 Leaf undersurface without stomatal crypts (deeply reticulate in L. apiknae) ....
13 Petioles 10-13 mm long; leaf undersurface deeply reticulate; midrib impressed
ADOVE .ttt L. apiknae Prance
13’ Petioles 5-6 mm long; leaf undersurface more or less plane under pubescence;
midrib plane or slightly impressed.........c.ccocceuvinicurunenaee. L. harlingii Prance
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Abstract

The genus Nekemias (Vitaceae) was first recognized by Rafinesque in 1838. It has been treated as a syno-
nym of Ampelopsis Michx. Recent phylogenetic studies suggest that Ampelopsis as traditionally delimited
is paraphyletic. To maintain the monophyly of each of the genera of Vitaceae, we herein segregate the
Ampelopsis sect. Leeaceifoliae lineage from Ampelopsis and recognize these taxa in Nekemias Raf., which has
a disjunct distribution in eastern to southeastern Asia and eastern North America. Nomenclatural changes
are made for nine species and one variety: Nekemias arborea (L.) J. Wen & Boggan, V. cantoniensis (Hook.
& Arn.) J. Wen & Z.L. Nie, N. celebica (Suess.) ]. Wen & Boggan, N. chaffanjonii (H. Lév. & Van.) J.
Wen & Z.L. Nie, N. gongshanensis (C.L. Li) J. Wen & Z.L. Nie, N. grossedentata (Hand.-Mazz.) J. Wen &
Z.L. Nie, N. hypoglauca (Hance) J. Wen & Z.L. Nie, N. megalophylla (Diels & Gilg) J. Wen & Z.L. Nie,
N. megalophylla var. jiangxiensis (W.T. Wang) J. Wen & Z.L. Nie, and N. rubifolia (Wall.) J. Wen & Z.L.

Nie. A taxonomic key is provided for the genus to facilitate identification.

Keywords
Ampelopsis, Asia, eastern North America, Nekemias, Vitaceae
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Introduction

Ampelopsis Michx. (Vitaceae) is one of the 15 recognized genera in Vitaceae with about 25
species (Suessenguth 1953; Chen et al. 2007; Wen 2007; Wen et al. 2013a). The genus
was shown to be paraphyletic by recent phylogenetic analyses based on plastid (Soejima
and Wen 2006; Ren et al. 2011; Nie et al. 2012) and nuclear GA/1 (Wen et al. 2007) anal-
yses. The plastid data (Soejima and Wen 2006; Ren et al. 2011; Nie et al. 2012) supported
that the African Rhoicissus and the South American Cissus striata complex formed a clade
with the simple or palmately leaved Ampelopsis (sect. Ampelopsis), while the nuclear data
(Wen et al. 2007) suggested that they were more closely related to the pinnately leaved
Ampelopsis (sect. Leeaceifoliae, as designated by Galet 1967 in the unpublished thesis). All
analyses so far have supported the monophyly of each of the two sections based on leaf
morphology (Galet 1967). Apart from the differences in leaf morphology, the two sections
also differ in their axillary buds, with taxa in sect. Ampelopsis having serial accessory buds,
and those in sect. Leeaceifoliae having complex axillary buds as in Vitis vinifera (Bernard
1972-1973; Gerrath and Posluszny 1989; Soejima and Wen 2006; Wen et al. 2007).
Within Vitaceae, five or six main clades are well supported based on analysis of mo-
lecular sequence data with the Ampelopsis-Rhoicissus-Cissus striata clade as one of these
major clades of Vitaceae (Soejima and Wen 2006; Wen et al. 2007, 2013b; Ren et al.
2011; Liu etal. 2013). Ingrouille et al. (2002), however, resolved Ampelopsis as the basal-
most branch of Vitaceae albeit with no support, and further argued that the presence of
pinnate leaves, the thick corolla, and the floral and vegetative development in Ampelopsis
were the least-derived characters within Vitaceae as compared with those in the outgroup
taxa from Leeaceae. To maintain the monophyly of each of the genera of Vitaceae, we
herein segregate the Ampelopsis sect. Leeaceifoliae lineage from Ampelopsis. Rafinesque
(1838) established the genus Nekemias with Ampelopsis bipinnata Michx. [= A. arborea
(L.) Koehne] possessing pinnately compound leaves as the type species. Nekemias has
been rarely mentioned in subsequent taxonomic work on Vitaceae or treated as a syno-
nym of Ampelopsis (Merrill 1949; Suessenguth 1953; Wen 2007), but it represents the
earliest name at the generic rank for the pinnately-compound leaved Ampelopsis clade.

Taxonomic synopsis

Nekemias Raf., Sylva Tellur. 87. 1838.

Ampelopsis Michx., pro parte

Woody climbers. Branchlets with prominent lenticels. Pith white, continuous through
nodes. Tendrils leaf-opposed, mostly bifurcate to sometimes trifurcate, and lacking
adhesive discs. Leaves alternate, petiolate, stipulate, pinnately to ternately bipinnately
or sometimes tripinnately compound. Inflorescences bifurcately compound cymes,
long peduncled, leaf-opposite. Flowers pedicellate, mostly bisexual; calyx saucer-like;
corolla of 5 thick petals; stamens 5, opposite to petals; disc adnate to the base of the
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ovary; ovary 2-locular, style short, conical, stigma rounded. Fruit a berry, globose or
subglobose, purple, blue or black, 1-4 seeded. Seeds obovoid.

Type species. Nekemias bipinnata (Michx.) Raf. [= Nekemias arborea (L.) J. Wen
& Boggan].

Nine species with eight occurring in warm temperate to tropical areas of eastern and
southeastern Asia (Suessenguth 1940; Galet 1967; Chen et al. 2007), and one species dis-
tributed in eastern North America extending to the Caribbean (Brizicky 1965). This inter-
continental disjunct distribution between eastern Asia and eastern North America represent
a classical biogeographic pattern of the Northern Hemisphere (Wen 1999; Wen etal. 2010).

Below we provide a taxonomic synopsis for the genus.

1. Nekemias arborea (L.) J. Wen & Boggan, comb. nov.
urn:lsid:ipni.org:names:77142315-1
Figure 1A-B

Basionym: Vitis arborea L., Sp. Pl. 1: 203. 1753.

Ampelopsis bipinnata Michx., Fl. Bor.-Amer. 1: 160. 1803, nom. illeg.

Cissus stans Pers., Syn. Pl. 1: 143. 1805, nom. illeg.

Cissus bipinnata (Michx.) Nutt., Gen. N. Amer. PL. 1: 144. 1818, nom. illeg.
Nekemias bipinnata (Michx.) Raf., Sylva Tellur. 87. 1838, nom. illeg.

Vitis bipinnata (Michx.) Torrey & A. Gray, FI. N. Amer. 1: 243. 1838, nom. illeg.
Cissus arborea (L.) Des Moulins in Durand, Actes Soc. Linn. Bordeaux 24: 156. 1862.
Ampelopsis arborea (L.) Koehne, Deutsch. Dendrol. 400. 1893.

Ampelopsis arborea (L.) Rusby, Mem. Torrey Bot. Club 5: 221. 1894, comb. superfl.

Distribution. USA (Alabama, Arkansas, Florida, Georgia, Illinois, Indiana, Ken-
tucky, Louisiana, Mississippi, Missouri, New Mexico, North Carolina, Ohio, Okla-
homa, South Carolina, Tennessee, Texas, Virginia and West Virginia) and the Car-

ibbean.

2. Nekemias cantoniensis (Hook. & Arn.) J. Wen & Z.L. Nie, comb. nov.
urn:lsid:ipni.org:names:77142316-1
Figure 1C-D

Basionym: Cissus cantoniensis Hook. & Arn., Bot. Beech. Voy.: 175. 1833.

Cissus diversifolia Walp., Nov. Actorum Acad. Caes. Leop.-Carol. Nat. Cur. 19 (Suppl. 1):
314. 1843, nom. illeg., non DC. 1824.

Ampelopsis cantoniensis (Hook. & Arn.) K. Koch, Hort. Dendrol. 48: 11. 1853.

Vitis leeoides Maxim., Mel. Biol. Acad. Sci. St. Petersb. 9: 148. 1873.

Viitis cantoniensis (Hook. & Arn.) Seem., Bot. Voy. Herald: 370. 1875.

Ampelopsis cantoniensis(Hook. & Arn.) Planch., Monogr. Phan. 5: 460. 1887, comb. superfl.

Ampelopsis cantoniensis var. harmandii Planch., Monogr. Phan. 5: 460. 1887.



14 Jun Wen et al. | PhytoKeys 42: 11-19 (2014)

N\ el

Figure I. Images of representative species of Nekemias Raf. A=B Nekemias arborea (L.) J. Wen & Boggan,
voucher specimen: /. Wen 12005 (US), collected from Montgomery Co., Texas, USA C=D N. cantoniensis
(Hook. & Arn.) J. Wen & Z.L. Nie, voucher specimen: J. Wen 10613 (US), collected from Xichou Xian,
Yunnan province, China E=F V. celebica (Suess.) J. Wen & Boggan, voucher specimen: /. Wen 10242
(US), collected from SE Sulawesi, Indonesia.



Synopsis of Nekemias Raf., a segregate genus from Ampelopsis Michx. (Vitaceae) 15

Ampelopsis leeoides (Maxim.) Planch. [epithet published in error as “/ecoides” by Planchon
in 1887], Monogr. Phan. 5: 462. 1887.

Ampelopsis loureiroi Hort. Mazel. ex Planch., Monogr. Phan. 5: 461. 1887, nom. nud. pro syn.

Vitis multijugata H. Lév. & Vaniot, Bull. Soc. Agric. Sci. Arts Sarthe 40: 41. 1905.

Leea theifera H. Lév., Repert. Spec. Nov. Regni Veg. 8: 58. 1910.

Ampelopsis annamensis Gagnep., Bull. Soc. Bot. France 92: 166. 1946.

Ampelopsis cantoniensis var. leeoides (Maxim.) EY. Lu [published in error as “leecoides”;
changed to “/ecoides” in Index Kewensis], Fl. Taiwan 3: 667. 1977, nom. invalid.

Distribution. China (Anhui, Fujian, Guangdong, Guangxi, Guizhou, Hainan, Hong
Kong, Hubei, Hunan, Taiwan, Xizang, Yunnan and Zhejiang), India, Japan (including
the Ryukyu Islands), Vietnam, Laos, Malaysia (peninsular), and Indonesia (Java).

3. Nekemias celebica (Suess.) J. Wen & Boggan, comb. nov.
urn:lsid:ipni.org:names:77142317-1
Figure 1E-F

Basionym: Ampelopsis celebica Suess., Repert. Spec. Nov. Regni Veg. 49: 14. 1940.

Distribution. Indonesia (Sulawesi).

4. Nekemias chaffanjonii (H. Lév. & Van.) J. Wen & Z.L. Nie, comb. nov.
urn:lsid:ipni.org:names:77142323-1

Basionym: Vitis chaffanjonii H. Lév. & Van., Bull. Soc. Agric. Sci. Arts Sarthe 40: 37. 1905.
Leea dielsii H. Lév., Repert. Spec. Nov. Regni Veg. 8: 58. 1910.

Meliosma cavaleriei H. Lév., Repert. Spec. Nov. Regni Veg. 9: 457. 1911.

Ampelopsis watsoniana E.H. Wilson, J. Roy. Hort. Soc. 42: 37. 1916, nom. nud.

Vitis watsoniana (E.H. Wilson) Bean, Trees & Shrubs Brit. Isles 2: 673. 1921.
Ampelopsis chaffanjonii (H. Lév. & Van.) Rehder, J. Arnold Arbor. 15: 25. 1934.

Distribution. China (Anhui, Chongging, Guangxi, Guizhou, Hubei, Hunan, Jiangxi,
Sichuan and Yunnan).

5. Nekemias gongshanensis (C.L. Li) J. Wen & Z.L. Nie, comb. nov.
urn:lsid:ipni.org:names:77142318-1

Basionym: Ampelopsis gongshanensis C.L. Li, Chinese J. Appl. Environ. Biol. 2(1): 48. 1996.

Distribution. China (Yunnan).
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6. Nekemias grossedentata (Hand.-Mazz.) J. Wen & Z.L. Nie, comb. nov.
urn:lsid:ipni.org:names:77142325-1

Basionym: Ampelopsis cantoniensis var. grossedentata Hand.-Mazz., Sitzungsber. Kaiserl.
Akad. Wiss., Math.-Naturwiss. Cl., Abt. 1, 59: 105. 1877.
Ampelopsis grossedentata (Hand.-Mazz.) W.T. Wang, Acta Phytotax. Sin. 17(3): 79. 1979.

Distribution. China (Fujian, Guangdong, Guangxi, Guizhou, Hubei, Hunan, Jiangxi
and Yunnan).

7. Nekemias hypoglauca (Hance) J. Wen & Z.L. Nie, comb. nov.
urn:lsid:ipni.org:names:77142319-1

Basionym: Hedera hypoglauca Hance, Ann. Bot. Syst. 2: 724. 1852.
Ampelopsis hypoglauca (Hance) C.L. Li, Chinese J. Appl. Environ. Biol. 2(1): 48. 1996.

Distribution. China (Fujian, Guangdong, Hong Kong and Jiangxi).
8. Nekemias megalophylla (Diels & Gilg) J. Wen & Z.L. Nie, comb. nov.
urn:lsid:ipni.org:names:77142320-1

Basionym: Ampelopsis megalophylla Diels & Gilg, Bot. Jahrb. Syst. 29: 466. 1900.

8a. Nekemias megalophylla (Diels & Gilg) J. Wen & Z.L. Nie var. megalophylla

Vitaeda megalophylla (Diels & Gilg) Borner, Abh. Nat. Ver. Bremen 21: 280. 1913.

Distribution. China (Chongqing, Gansu, Guizhou, Hubei, Shaanxi, Sichuan and Yunnan).

8b. Nekemias megalophylla var. jiangxiensis (W.T. Wang) J. Wen & Z.L. Nie,
comb. nov.
urn:lsid:ipni.org:names:77142321-1

Basionym: Ampelopsis jiangxiensis W.T. Wang, Bull. Bot. Res. North-East. Forest. Inst.
1(1-2): 170. 1981.

Ampelopsis megalophylla var. jiangxiensis (\W.T. Wang) C.L. Li, Chinese J. Appl. Environ.
Biol. 2(1): 48. 1996.

Distribution. China (Jiangxi).
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9. Nekemias rubifolia (Wall.) J. Wen & Z.L. Nie, comb. nov.
urn:lsid:ipni.org:names:77142322-1

Basionym: Vitis rubifolia Wall., Fl. Ind., ed. Carey & Wall., 2: 480. 1824.
Ampelopsis rubifolia (Wall.) Planch., Monogr. Phan. 5: 463. 1887.
Ampelopsis megalophylla var. puberula \W.T. Wang, Acta Phytotax. Sin. 17(3): 79, 90. 1979.

Distribution. China (Guangxi, Guizhou, Hunan, Jiangxi and Sichuan), and India.

Taxonomic key to species of Nekemias

Leaves abaxially strongly glaucous...........cocooiiiiiiiii, 2
Leaves green on both surfaces ..........ccoovciiiiiniiciiinicccce 3
Lower leaves pinnately compound, leaflet blades 7-15 x 3—7 cm..................
............................................................................................ N. chaffanjonii
Lower leaves bipinnately compound, leaflet blades 2.5-6 x 1-3.5 cm...........

Leaves pinnately compound..........ccoeevrineniiiininicnieinincnenicecncseneeas 4
Leaves bipinnately, ternately bipinnately to tripinnately compound ........... 5
Leaflets 3.5-14 x 2—6.5 cm, margin 5—15-toothed, abaxially densely ferrugi-
nous pilose; berries 815 mm in diameter......c.ccecevvvvceniecnnnnee. N. rubifolia
Leaflets 3-6 x 0.5-3 c¢m, margin entire or with 1 to several inconspicuous
teeth, midvein abaxially sparsely pilose; berries 5-7 mm in diameter ............
.......................................................................................... N. gongshanensis

Tendril trifurcate; leaflets 4—12 x 2—6 cm...ccevevcvceiiiennnes N. megalophylla
Tendril bifurcate; leaflets 1=5 x 0.5=2.5 CIM ceeeueeeeeeeeeeeeeeeeeeeeeeeeeee e 6
Leaflet margin with 2—4 large coarse teeth; from North America or the Carib-
BAN ..ttt erae e N. arborea
Leaflet margin serrate with 515 teeth on each side; from Asia................... 7
Leaflet margin coarsely serrate, central leaflet ovate-elliptical............ccccc.c......
.......................................................................................... N. grossedentata
Leaflet margin + undulate, central leaflet obovate or ovate.........cccoceeeeeeeee. 8
Leaves and inflorescences pilose to glabrescent..................... N. cantoniensis
Leaves and inflorescences pubescent to densely s0........cccoueueennee N. celebica
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Abstract

The premise of this study is to present the collection of the FURB herbarium, its collection area and type
specimens, as well as its projects and contributions to the flora of the Subtropical Adantic Forest. The
FURB herbarium currently has nearly 41,000 records of vascular plants and has the largest collection
of lycophytes and ferns in Southern Brazil, with more than 8,000 records. More than 4,500 scanned
images of 4,436 species are available online, and it is expected that the whole collection will be scanned
in less than one year. There are 198 families of angiosperms, 33 of ferns, three of lycophytes and six of
gymnosperms. All collections of the Floristic and Forest Inventory of Santa Catarina project are recorded
in FURB, which represents almost 35,000 herbarium specimens. The families with the largest number of
species are: Cyperaceae (109 species), Rubiaceae (129), Solanaceae (131), Poaceae (155), Melastomataceae
(157), Myrtaceae (257), Orchidaceae (288), Fabaceae (323), and Asteraceae (426), between angiosperms.
Among the ferns and lycophytes are: Hymenophyllaceae (30), Thelypteridaceae (31), Aspleniaceae (32),
Dryopteridaceae (43), Pteridaceae (54) and Polypodiaceae (60). There are five type specimens among
them: one holotype, one isotype and three paratypes. To date, the FURB herbarium has donated 19,521
herbarium duplicates for identification or expansion of other herbaria.
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Introduction

The Dr. Roberto Miguel Klein Herbarium (FURB) was founded in 1990 by Lucia
Sevegnani, PhD. Roberto Miguel Klein (1923-1992) was an important botanist and
ecologist. In 1949, together with Father Raulino Reitz, he founded the Sellowia Jour-
nal, which published contributions of researchers linked to Herbdrio Barbosa Rodri-
gues (HBR). In addition to HBR, the Sellowia papers are considered Klein’s major
works, among those that treated the relation between malaria outbreaks and the local
flora (Klein 1967) and addressed the vegetation structure of Southern Brazil, pub-
lished in a series of papers co-authored by Henrique Pimenta Veloso (Veloso and Klein
1957, 1959, 1961, 1963, 1968a, 1968Db).

Klein and Reitz also created the Flora Ilustrada Catarinense (Reitz 1965; Citadini-
Zanette 2013), published in 149 fascicles between 1965 and 1989. In addition to con-
ducting a floristic assessment of Santa Catarina State, Klein studied autoecology and
gathered information about tree communities, making himself one of the outstanding
dendrologists of Southern Brazil (Amado 2013). His importance has been proven by
tributes such as the genus Kleinodendron L.B.Sm. & Downs, besides 75 specific epi-
thets, from 37 families (IPNI 2012). After his death, Klein’s scientific contributions
were not forgotten. The Flora Ilustrada Catarinense came to be published from 1996
on, with 17 volumes published to date (Bortoluzzi et al. 2011).

The FURB herbarium has been registered in Index Herbariorum since 2005, un-
der the acronym FURB (http://sweetgum.nybg.org/ih/herbarium.php?irn=148203).
The aim of the herbarium is to study the plant diversity of the local vegetation, es-
pecially that of the Serra do Itajai National Park, Itajai Valley, and Santa Catarina
State. Initially the collection was established by professors for didactic purposes, but
with the advent of new projects, such as the Floristic and Forest Inventory of Santa
Catarina (IFFSC project - Vibrans et al. 2010), the collection has undergone a massive
increase in the amount of material. At the beginning of the IFFSC project, the FURB
herbarium had only approximately 5,000 herbarium specimens (now there are more
than 41,000). At present, 86% of the FURB collection is georeferenced, with only a
few early specimens not having coordinates.

The software that is used has been developed especially for the herbarium and
the data has become available online, in INCT databases (http://inct.splink.org.br/),
SpeciesLink (http://splink.cria.org.br/), and Reflora (http://reflora.jbrj.gov.br). The
software (Herbaria 3.1), an Access-based software, has been developed by EPAGRI
(http://www.epagri.sc.gov.br) in partnership with the herbarium staff (for more infor-
mation see Miszinski et al. 2012).

The angiosperm collections are organized according to the APG system (Reveal
and Chase 2011), the ferns according to Rothfels et al. (2012) and Smith et al. (2006),
the lycophytes according to Qllgaard (2012), and the gymnosperms according to
Christenhusz et al. (2011).
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Data resources

The data underpinning the analyses reported in this paper are deposited in the GBIF,
the Global Biodiversity Information Facility, http://ipt.pensoft.net/ipt/resource.
do?r=furb_herbarium_database_11-09-2014

Available data

The herbarium has 41,325 specimens (Figure 1 and Figure 2), in addition to the larg-
est collection of ferns and lycophytes (8,360 specimens) in Santa Catarina State. The
full database is available via the INCT Virtual Herbarium (http://inct.splink.org.br/
FURB). There are 4,556 images of 4,436 species.

Recent projects

Flora Catarinense Revisited

This project aims to find the nomenclatural types collected in Santa Catarina in her-
baria and publications; recollect specimens in the field in the type localities, mainly the
older ones; scan nomenclatural types; perform collections; and get information about
rare and endemic species that are only known by the type or by very few documented
specimens in collections.

IFFSC — Floristic and Forest Inventory of Santa Catarina State

This project aims to develop the floristic inventory of forest formations in Santa
Catarina and generate information to support the formulation of forest policy in the
state, in particular the economic-ecological zoning for rural land use planning and
environmental licensing, as well as the defining of priority areas for conservation,
restoration of degraded ecosystems, and the updating of red lists. To complete these
objectives, the remaining forests are periodically inventoried and their horizontal
and vertical structures analyzed. The genetic diversity and structure of populations
of 13 endangered species are assessed, as well as the social and economic importance
of the state’s native forest resources. Finally, a georeferenced information system has
been designed and implemented and is to be updated in order to assist the prepara-
tion of the endangered species list. The project publications can be downloaded from
the IFFSC website (http://www.iff.sc.gov.br/ — Vibrans et al. 2013a, 2013b, 2013c,
2012a, 2012b).
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Figure I. Number of specimens distributed among the division of vascular plants.

DNA bank

The establishment of a DNA database linked to the FURB herbarium aims to provide
subsidies for studies in molecular biology including species of flora of Santa Catarina.
In Brazil these initiatives have been shown to be necessary, since, despite the enormous
biodiversity of the flora of the country, molecular studies are scarce (Santos et al. 2002).
The bank starts in 2014 with the goal of maintaining samples of the main species of
Santa Catarina’s vascular plants and fungi. Field surveys will be performed and samples
collected from young leaves will be stored in silica gel. This inexpensive andeffective
method, neither injurious to the DNA nor detrimental to the dehydration of leaves
(Chase and Hills 1991), grants researchers the ability to preserve the DNA material for
at least 10 years (Hodkinson et al. 2007), reducing the costs of research and allowing
material to be donated and loaned. Gaudeul and Rouhan (2013) recommend a uni-
versalization of the method and this should be done in any field, since it is practical,
avoids surveys in specific fields for this purpose, and increases the scientific value of the
specimens and collection. In fact, other field surveys will be done, in addition to those
related to the project, to ensure the existence of samples in DNA database. In the first
year, the collections will prioritize the Itajai Valley region of the state, which is home to
54 municipalities, and it estimated that at least 20% of the tree species will be collected
and made available for study. The sample for the DNA bank will continue with the sec-
ond cycle of IFFSC, whose collections will be performed throughout the state, and it is
estimated that material will be collected for DNA extraction for about 75% of the tree
species. The database of the species can be found at www.furb.br/herbarium.
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Figure 2. Number of specimens of the main families of angiosperms (a), ferns and lycophytes (b) in
FURB collection. Number of specimens of angiosperms (c), ferns and lycophytes (d).

Temporal coverage

The earliest specimen is dated March 1, 1937, a Prosopis nigra Hieron. (Fabaceae),
but the first specimen for the FURB herbarium was collected on September 7, 1991,
of a Plinia rivularis (Cambess.) Rotman. (Myrtaceae). The distribution of collected
specimens by year can be seen in Figure 3. A great increase occurred between 2007
and 2012, during the first cycle of the IFFSC project. The second cycle of the project
will start in 2014 and will surely result in an increase of the the number of specimens.

Plant sampling

Most of the plant samples are from Southern Brazil, Santa Catarina State (Figure 4) be-
ing the most widely represented area, and the aim is to cover the widest possible range
of plant diversity of this territory. The majority of the samples comes from the IFFSC
project and from the field work of undergraduate students. Other parts of the Brazilian
South are represented mainly by exchanged samples.
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Figure 3. Temporal coverage of Herbarium FURB.
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Plant processing procedures

After being dried in ovens at 65 to 70 degrees Celsius, the specimens are incorporated
into the database. All data such as scientific name, location, city, coordinates, altitude,
and general descriptions of the plant are recorded. The registration number is gener-
ated automatically by the software. Afterwards, the plants are glued with hot glue onto
A2 sheets, packed in plastic bags in order to avoid being contaminated by insects or
fungi and to prevent loss of material during handling, and subsequently frozen for five
days at -20 degrees Celsius. Next, the plants are stored in specific cans that are sealed
and stored separately in groups: lycophytes and ferns, gygmnosperms and angiosperms.
Among the groups, the cans are alphabetized according to family and gender.

All databases are reviewed by a DataClean tool, from CRIA (http://splink.cria.
org.br/dc/index?criaLANG=pt&colecao=FURB), which checks the coordinates, to-
ponymy, scientific names, and their authors. The “doubtful” records are reviewed by
the curator. The names are checked using the List of Species of Brazilian Flora (2014),
and the identifications are made by specialists visiting the herbarium or by comparison
with photos or duplicates sent to other institutions.

The FURB herbarium uses a specific software, Herbaria 3.1 (Miszinski et al. 2012),
that includes several control possibilities of the collection. These control possibilities
include information about the synonymous names used, preventing the same species
from being registered under several names. Thus, we use specific fields for family,
genus, and specific epithet. When we enter a genus name, its family and division is
automatically filled based on an ancillary table. A list of epithets linked to the genus
is then released, allowing the choice of the same (new epithets can be linked at any
time), which is chosen to fill the author’s name and still shows the presence of varieties
or subspecies.

Rare, endemic species and ecosystems sampled

FURB maintains 68% of all species listed by the List of Species of Brazilian Flora
(2014) for Santa Catarina and 33.9% of all species in the Brazilian Atlantic Forest
(Stehmann et al. 2009). The Adlantic Forest in Santa Catarina has three forest types:
Evergreen Rainforest, Mixed Forest, and Seasonal Forest (for more information see
Klein 1978 and Oliveira-Filho et al. 2013). 75% of FURB samples were collected in
Evergreen Rainforest, 16% in Mixed Forest, and 5% in Seasonal Forest. The other
formations (grasslands, mangroves, and coastal vegetation) constitutes 4% of the col-
lections. Species of natural grasslands are represented still less, but will increase due
to sample campaigns to be held within the IFFSC project during 2014 and 2015.
Furthermore, 27 species of the Brazilian Official List of Endangered Species (Brazil
2008) are represented in the collection, available for conservation and other studies, 19
of these being native of Santa Catarina. Of the 235 endemic species of Santa Catarina
(Brazilian List of Species of Flora 2014), 52 are found in the herbarium.
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Table I. Number of specimens from main Conservation Units represented in the herbarium.

Protected area Species
Morro do Bat Municipal Park 101
Canela Preta Biological Reserve 123
Prima Luna Private Reserve of Natural Patrimony 159
Lagoinha do Leste Municipal Park 165
Caraguatd Private Reserve of Natural Patrimony 194
Sdo Joaquim National Park 211
Bugerkopf Private Reserve of Natural Patrimony 248
Acarai State Park 260
Lagoa do Peri Municipal Park 283
Dona Francisca Environmental Protection Area 292
Serra do Tabuleiro State Park 340
Rio Vermelho Humboldt Environmental Protection Area 522
Sao Francisco de Assis Municipal Park 592
Serra do Itajai National Park 2428

The database SpeciesLink (http://splink.cria.org.br/) shows that the FURB her-
barium possesses 0.0725 records per sq km of the Southern region. Although seem-
ingly small, it is a high number compared to other featured herbaria in Santa Catarina;
FLOR, JOI and CRI have 0.0677, 0.0150, and 0.0119 records per sq km, respectively.
Among these herbaria, FURB also has the largest number of herbarium specimens
with photographs available online (4,354 in total), and the goal is to start photograph-
ing all specimens before the end of 2014. It also deserves to be mentioned that the
collection has 1,417 unique names not found in other herbaria. This is quite a high
number despite the fact that, due to the impracticability of this analysis, possible syno-
nyms were not excluded.

Although the flora of Santa Catarina is well documented in the FURB herbarium,
recent studies are still reporting new records for the state (Gasper and Sevegnani 2010,
Gasper et al. 2012b, Funez and Gasper, unpublished data), suggesting that there are
even more species to find.

The Conservation Units are represented at FURB by 2,428 specimens collected
in Serra do Itajai National Park, the largest remaining area of Evergreen Rainforest
(Atlantic Rain Forest), 4,771 specimens being collected in other Conservation Units

(Table 1).

Taxonomic coverage

The main herbarium collection is composed of vascular plants (Figure 1), representing
4,267 species. Among the vascular plants is the collection of ferns (368 species and
7,904 specimens) and lycophytes (33 species with 456 specimens), which corresponds
to 20% of the total specimens and 9,4% of the species. Bryophytes lato sensu corre-
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spond to 0,2% of the collection. There are 198 families of angiosperms (Figure 2), 33
of ferns, 3 of lycophytes and 6 of gymnosperms. There are 203 plants without identifi-
cation. The main collections are from Santa Catarina State (Figure 4).

With the implementation of an exchange program and the aim of supporting other
collections, the FURB herbarium has donated 19,521 herbarium specimens. The fami-
lies with more than 500 duplicates donated are: Solanaceae (532 donations), Bromeli-
aceae (542), Aspleniaceae (612), Piperaceae (769), Orchidaceae (848), Myrtaceae (854),
Melastomataceae (1,026), Rubiaceae (1,054), Polypodiaceae (1,156), Fabaceae (1,257),
Asteraceae (1,478), and Lauraceae (1,621). Likewise, 3,794 herbarium specimens have
already been loaned to perform theses, dissertations, and other taxonomic studies.

It is worth mentioning that there are five types in the collection: Holotypus of
Vriesea rubens ].G.Silva & A.F.Costa (Bromeliaceae), isotypus of Croton pygmaeus
L.R.Lima (Euphorbiaceae), paratypus of Calystegia brummirtii P.P.A. Ferreira & Sim.-
Bianch (Convolvulaceae), paratypus of Pleurostachys arcuate W.W. Thomas, M. Alves
& R. Trevis (Cyperaceae), and paratypus of Sarcoglottis catharinensis Mancinelli &
E.C.Smidt (Orchidaceae).

Taxonomic ranks

Kingdom: Chlorobionta

Subclass: Lycopodiidae (lycophytes), Equisetidae, Marattiidae, Ophioglossidae,
Polypodiidae, Psilotidae (ferns), Ginkgoidae, Cycadidae, Pinidae, Gnetidae (gymno-
sperms), and Magnoliidae (angiosperms)

Lycophyte families: Isoetaceae (1 specimen/1 species); Lycopodiaceae (326/21) and
Selaginellaceae (129/11).

Fern families: Anemiaceae (261 specimens/6 families); Aspleniaceae (833/32); Ath-
yriaceae (234/13); Blechnaceae (542/18); Culcitaceae (1/1); Cyatheaceae (425/10);
Cystopteridaceae (2/1); Davalliaceae (2/1); Dennstaedtiaceae (70/9); Dicksonia-
ceae (69/2); Dryopteridaceae (954/43); Equisetaceae (13/3); Gleicheniaceae (99/9);
Hemidictyaceae (1/1); Hymenophyllaceae (578/30); Lindsaeaceae (185/8); Lomariop-
sidaceae (40/6); Lygodiaceae (32/1); Marattiaceae (104/5); Marsileaceae (3/3); Ophio-
glossaceae (25/4); Osmundaceae (12/2); Parkeriaceae (3/1); Plagiogyriaceae (2/1);
Polypodiaceae (2163/60); Psilotaceae (5/1); Pteridaceae (760/54); Saccolomataceae
(44/2); Salviniaceae (16/6); Schizaeaceae (25/2); Tectariaceae (68/4); and Thelypteri-
daceae (330/31).

Gymnosperm families: Araucariaceae (17 specimens/3 species); Cupressaceae (59/10);
Cycadaceae (6/3); Ginkgoaceae (2/1); Pinaceae (26/8); and Podocarpaceae (40/4).
Magnoliidae families: Acanthaceae (384 specimens/35 species); Achatocarpaceae
(2/2); Actinidiaceae (1/1); Adoxaceae (15/3); Aizoaceae (3/2); Alismataceae (14/4);
Alstroemeriaceae (23/4); Amaranthaceae (185), 23); Amaryllidaceae (51/13); Anac-
ardiaceae (135/13); Annonaceae (271/23); Apiaceae (84/22); Apocynaceae (339/70);
Aquifoliaceae (196/8); Araceae (547/35); Araliaceae (123/21); Arecaceae (154/14);
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Aristolochiaceae (13/6); Asparagaceae (15/6); Asteraceae (2839/426); Balanophoraceae
(10/2); Balsaminaceae (7/1); Basellaceae (10/1); Begoniaceae (325/24); Berberidaceae
(16/3); Bignoniaceae (271/53); Bixaceae (8/2); Boraginaceae (172/23); Brassicaceae
(23/8); Bromeliaceae (1676/85); Burmanniaceae (11/1); Burseraceae (12/1); Cabom-
baceae (1/1); Cactaceae (356/28); Calceolariaceae (4/3); Calyceraceae (12/2); Cam-
panulaceae (81/19); Canellaceae (17/2); Cannabaceae (65/4); Cannaceae (25/2); Cap-
paraceae (18/3); Caprifoliaceae (32/7); Cardiopteridaceae (13/3); Caricaceae (11/3);
Caryocaraceae (4/1); Caryophyllaceae (31/12); Casuarinaceae (8/1); Celastraceae
(116/18); Ceratophyllaceae (1/1); Chloranthaceae (37/1); Chrysobalanaceae (44/13);
Cleomaceae (5/2); Clethraceae (65/2); Clusiaceae (140/9); Combretaceae (46/14);
Commelinaceae (176/19); Connaraceae (11/3); Convolvulaceae (133/33); Costaceae
(15/4); Crassulaceae (3/1); Cucurbitaceae (124/26); Cunoniaceae (52/5); Cyclan-
thaceae (26/1); Cyperaceae (656/109); Dilleniaceae (60/7); Dioscoreaceae (36/10);
Droseraceae (2/1); Ebenaceae (11/4); Elacagnaceae (1/1); Elacocarpaceae (43/5); Eri-
caceae (69/11); Eriocaulaceae (48/15); Erythroxylaceae (74/14); Escalloniaceae (27/5);
Euphorbiaceae (594/83); Fabaceae (1611/323); Fagaceae (8/6); Gentianaceae (29/7);
Geraniaceae (3/2); Gesneriaceae (364/25); Goodeniaceae (4/1); Griseliniaceae (18/1);
Gunneraceae (8/1); Heliconiaceae (64/3); Hernandiaceae (1/1); Humiriaceae (8/2);
Hydrangeaceae (1/1); Hydrocharitaceae (3/1); Hydroleaceae (5/1); Hypericaceae
(35/5); Hypoxidaceae (7/1); Icacinaceae (3/1); Iridaceae (97/17); Juglandaceae (2/1);
Juncaceae (59/9); Juncaginaceae (1/1); Krameriaceae (3/1); Lacistemataceae (5/3); La-
miaceae (448/70); Lauraceae (921/66); Lecythidaceae (4/2); Lentibulariaceae (15/5);
Liliaceae (13/2); Linaceae (1/1); Linderniaceae (3/3); Loasaceae (4/2); Loganiaceae
(69/8); Loranthaceae (56/5); Lythraceae (120/21); Magnoliaceae (26/3); Malpighiace-
ae (255/43); Malvaceae (388/66); Marantaceae (97/10); Marcgraviaceae (33/3); Melas-
tomataceae (1811/157); Meliaceae (368/18); Menispermaceae (41/6); Menyanthaceae
(5/1); Molluginaceae (3/1); Monimiaceae (297/12); Moraceae (259/24); Musaceae
(5/3); Myristicaceae (16/4); Myrtaceae (1899/257); Nyctaginaceae (132/11); Nym-
phaeaceae (3/1); Ochnaceae (152/8); Olacaceae (25/2); Oleaceae (15/4); Onagraceae
(166/18); Opiliaceae (2/1); Orchidaceae (2611/288); Orobanchaceae (22/6); Ox-
alidaceae (53/10); Papaveraceae (3/2); Passifloraceae (116/23); Paulowniaceae (7/1);
Pentaphylacaceae (9/2); Peraceae (54/2); Phrymaceae (2/1); Phyllanthaceae (72/11);
Phytolaccaceae (92/12); Picramniaceae (21/4); Piperaceae (1528/89); Pittosporaceae
(1/1); Plantaginaceae (90/18); Platanaceae (2/1); Plumbaginaceae (3/2); Poaceae
(641/155); Podostemaceae (3/1); Polygalaceae (93/11); Polygonaceae (110/21); Pon-
tederiaceae (24/9); Portulacaceae (7/6); Primulaceae (427/21); Proteaceae (36/7);
Quillajaceae (9/1); Ranunculaceae (25/6); Rapateaceae (3/2); Rhamnaceae (58/11);
Rhizophoraceae (7/1); Rosaceae (178/17); Rubiaceae (1779/129); Rutaceae (256/23);
Sabiaceae (32/1); Salicaceae (195/21); Santalaceae (59/10); Sapindaceae (435/40);
Sapotaceae (100/15); Saxifragaceae (1/1); Schlegeliaceae (7/1); Schoepfiaceae (4/2);
Scrophulariaceae (32/3); Simaroubaceae (14/4); Siparunaceae (5/1); Smilacaceae
(68/4); Solanaceae (1218/131); Styracaceae (53/4); Symplocaceae (84/15); Talinaceae
(15/1); Tamaricaceae (1/1); Theaceae (18/2); Thymelaeaceae (37/3); Trigoniaceae
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(19/1); Tropaeolaceae (2/1); Typhaceae (8/2); Urticaceae (208/25); Velloziaceae (6/5);
Verbenaceae (286/38); Violaceae (47/8); Viscaceae (3/0); Vitaceae (53/8); Vivianiaceae
(12/1); Vochysiaceae (28/15); Winteraceae (103/2); Xanthorrhoeaceae (2/1); Xyri-
daceae (27/11); and Zingiberaceae (27/8).

Research activities

Herbarium collections have a fundamental importance in biodiversity conservation,
exhibiting aspects such as reducing the distribution of a particular species or accumu-
lating information in regard to rare or endangered species (e.g. Schatz 2012; Iganci
and Morim 2012), and they often serve as a starting point for conservation (Bridson
and Forman et al. 1992; for more information see Pyke and Ehrlich 2010). Currently,
many species are described using the herbarium specimens, and this fact according to
Bebber et al. (2010), is one of the great frontiersof new species.

To date, the collection has enabled comprehensive floristic studies of the three
forest types of Santa Catarina (Gasper et al. 2012a, 2013a, 2013b; Sevegnani et al.
2013a). Phytosociological analyses were conducted by Schorn et al. (2012), Lingner
et al. (2013a), and Meyer et al. (2013a). Understory species and regeneration strata
were researched by Meyer et al. (2012, 2013b, 2013c). Spatial distribution of vascular
plant and fern diversity were analyzed by Gasper and Sevegnani (2010), Gasper et al.
(2012b), and Uhlmann et al. (2012). The influence of environmental (geoclimatic)
variables on species richness, composition, and distribution in forest remnants was
investigated within Evergreen Rainforest by Lingner et al. (2013b), fern species being
considered by Gasper et al. (2013c). Spatial patterns of Dicksonia sellowiana Hook.
(Dicksoniaceae), a threatened species, have been described by Gasper etal. (2011) ina
study that was also based on the FURB collection. Finally, the collection has enabled
studies on secondary succession and the assessment of the conservation status of the
sampled forests (Vibrans et al. 2012¢; Sevegnani et al. 2013b, 2013c).

In the future, the phylogenetic information will be provided by the DNA stored
in the bank and will be extremely important for taxonomic studies. For this reason it is
crucial that incentives for research and the maintenance of herbarium activities continue.

Current situation and future perspectives

Of the 170 active herbaria listed in the Catalogue of the Brazilian Herbaria (http://
www.botanica.org.br/rede_herbarios.php), most have fewer than 50,000 records (80%
according to Peixoto et al. 2000). It is estimated that the FURB herbarium will reach
this value in two years, and in the meantime must have its registration approved as
“Fiel Depositdrio” (Azevedo 2005; CGEN 2014).

In addition to the novelties promoted by the e-taxonomy, the availability of data
online, including the recently added images, allows for the rapid updating of herbari-
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ums (Smith and Figueiredo 2009;. Smith et al. 2011), as well as the discovery of gaps in
collections (Canhos et al. 2013).

Finally, one of the novelties of the FURB herbarium is the expansion of its fungi
collection. This may result from the second cycle IFFSC, with the collection of macro-
fungi, which requires special care (Wu et al. 2004). The collection of macrofungi in
the Herbarium FURB is small at presentand has only 159 specimens, stemmed mainly
from sporadic collections of a small number of students.
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Abstract

Bidens meyeri (Asteraceae/ Compositae) is described and illustrated from Rapa, Austral Islands, (French
Polynesia). This new species is presumed to be most closely related to Bidens saint-johniana from nearby
Marotiri Island. Bidens meyeri may be distinguished from B. saint-johniana based on the length of the
peduncle (3 cm versus 10 cm), apex of the inner involucral bracts (glabrous vs. puberulent), smaller leaves
(2.0-2.3 cm vs. 5-6 cm), and the general smaller size of the new species. Known from less than 50 in-
dividuals and restricted to one remote location, Bidens meyeri falls into the IUCN Ciritically Endangered
(CR) category. The new species is named in honor of Dr. Jean-Yves Meyer, Délégation 4 la Recherche,
Polynésie Francaise,

Keywords
Asteraceae, Austral Islands, Bidens, Coreopsideae, Compositae, conservation, endemic, French Polynesia,

TUCN Red List Category, Oceania, Rapa Iti.

Introduction

The Austral Islands are situated in the Southern Pacific and are part of French Polyne-
sia. The Archipelago lies south of the Society Islands and consists of seven main islands
of volcanic origin, and one atoll (Maria). The high islands include Rurutu, Tubuai,
Rimatara, and Ra’ivavae as well as Rapa (27°36'00"S; 144°17'00"W), the second larg-
est island (i.e., 40 km?). Rapa is about 5 million years old and it is very rugged, char-

Copyright VickiA. Funk, Kenneth R.Wood. This is an open access article distributed under the terms of the Creative Commons Attribution License
(CC BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.
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acterized by steep central ridges, mist shrouded spires, and towering black basalt sea-
cliffs (Clarke 1971, Clouard and Bonneville 2005, Appelhans et al. 2014). The highest
peak, Mont Perau (ca. 650 m), is covered by a small area of cloud forest (Meyer 2010).

Rapa is a high volcanic island and its climate is considered to be wet subtropical /
subtemperate with a mean annual temperature of 20.6°C, a minimum at 8.5°C, and
mean annual rainfall of 2500 mm at sea level (Barsczus 1980; Meyer 2011). Levels of
endemism have been reported as very high among certain organisms, such as weevils
(Paulay 1985). Area, altitude, and nearest land mass all have an effect on the evolu-
tion of the biota in these islands with Rapa being the second largest, highest, and most
distant of all of the Austral islands. It is nearly 1200 km southeast of Tahiti, 3700 km
northeast of the north island of New Zealand, and 8500 km southwest of the Baja
Peninsula in Mexico. Threats to the biodiversity are primarily a result of burning, graz-
ing (in particular goats and cattle), and invasive alien plant species.

Rapa has 238 native taxa of flowering plants and ferns including infraspecific cat-
egories, 85 of these are endemic to the Austral islands (35%), 73 of these are single is-
land endemic taxa (30%) including this new species of Bidens. Considering only flow-
ering plants, Rapa has 152 native flowering plant taxa, of these 65 (43%) are endemic
to the Austral islands and 53 (35%) are endemic to Rapa (Meyer 2002, Wood 2002,
Wood pers. com.). Two island endemic genera in the Compositae have been reported:
Apostates N.S. Lander in the Madieae tribe, part of the Heliantheae Alliance, and Paci-
figeron G.L. Nesom in the Astereae. Also, there are endemic Compositae species on
Rapa that belong to two ‘endemic to Polynesia’ genera, namely Fizchia Hook. f. and
Oparanthus Sherff both in the Coreopsideae tribe which is also part of the Heliantheae
Alliance (Florence 1997, Shannon and Wagner 1997, Wagner and Lorence 2014).

In March — April 2002, during an expedition supported by the National Geographic
Society, a group of scientists from the New York Botanical Garden (NYBG); the Délé-
gation 2 la Recherche, Polynésie Francaise; and the National Tropical Botanical Garden
(NTBG), Kaua'i, Hawai'i, conducted a botanical survey of the island of Rapa. They ex-
pected to stay there for a month. In fact, because of a logistic problem that delayed the
supply ship (their means of transportation), several of them stayed for two months. During
this Rapa expedition a number of very interesting taxa were discovered, one of which was a
Bidens that could not be placed into any existing species (Fig. 1; Meyer 2002, Wood 2010).

Describing this taxon was unusually difficult because of the scant material (Fig.
2 a, b). Other samples were collected during the expedition but are inaccessible. The
collector of the holotype specimen gathered several isotypes that would have been suf-
ficient, however, all except the small one he retained (the type) have evidently been
misplaced and with the untimely death of the expeditions team leader, Dr. Timothy
Motley (NY followed by ODU), the specimens have not been available for study. On
a subsequent expedition in December of 2002, an additional collection was made by
Jean-Yves Meyer close to the original location (Meyer 2315; Fig. 1). Meyer’s collection
was sent to the Paris herbarium (P) but cannot now be located (Meyer, pers. com.).
After waiting for over ten years we have decided to go forward with the description of
this new taxon as it is being included in a forthcoming molecular analysis and needs to
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Figure 1. Photos of Bidens meyeri: A Close up of a flowering plant, note the gloved finger holding the
plant B J-Y Meyer climbing with Bidens in his teeth, note yellow flowering plant on the cliff face just
above his left hand. [Photo credits: A by J-Y Meyer; B by R Englund; both taken 16 Dec 2002].
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be recognized for future conservation efforts. The leaf sample for the molecular analysis
was taken from the holotype, prior to its designation as a holotype, with permission
from the National Tropical Botanical Garden.

Taxonomic treatment

Bidens meyeri V.A. Funk & K.R. Wood, sp. nov.
urn:lsid:ipni.org:names:77142603-1
Fig. 2A-C

Type. Austral Islands. Rapa, cliffs above Maitua, rappel below Maungaoa, 3 Apr
2002, K.R. Wood ¢ Heimoana Faraire 9515 (holotype: PTBG-067702!); 27°37'30"S;
144°20'20"W.

Description. Sub-shrub with 3—4 branches growing on cliff faces, ca. 25 cm tall,
small side branches ca. 8 cm tall; szems brown, glabrous, lower portion smooth, upper
portion striated, ca. 1 mm wide (when dry), glabrous, older nodes with the remains of
leaf bases. Leaves opposite, simple, somewhat fleshy, glabrous, without true petioles
but looking petiolate because of narrowed blade bases, 2.1-2.3 cm long; broad part of
leaf ovate, glossy green above, dull green below, 1.1-1.5 cm long x 1.0-1.2 cm wide;
margins of broad part of leaf dentate with teeth curved toward apex and with mucro-
nate tips, 6-9 teeth per side; apex mucronate or apiculate; venation pinnate usually
with one lateral vein for each tooth; narrow portion of leaf ca. 1 cm long decurrent with
leaf bases wrapping around stem and nearly touching one another. Heads solitary,
~ 1 cm in diameter (excluding rays), peduncle 3 cm long, glabrous with prominent
ribs (when dried); involucral bracts in 2-3 rows, outer two rows bright green, purple
tipped in some, slightly fleshy, glabrous with 3 prominent veins (when dried), arched
outward, ca. 5 mm x 1.3 mm (at the broadest point near the apex), apex rounded with
a small acute tip; innermost row (may also be outer row of receptacular bracts) lan-
ceolate, brownish with lighter hyaline margins, glabrous, 5.5 mm x 1.1 mm (at widest
point near the base). Ray flowers yellow with many veins, 8-9 per head, sterile, ca. 9
mm long (including 2 mm tube) x 1.5-2.0 mm wide; disk flowers ca. 3040, perfect;
corollas yellow, glabrous; anther thecae dark, pollen yellow; szyle branches yellow. Pap-
pus of 2 very short irregular awns with scattered hairs but without barbs. Achenes im-
mature but apparently dark colored and glabrous, at least near the apex.

Additional collection. Austral Islands: Rapa, Tevaitau on cliff, only two plants
seen, 272 m, on bare rock, 16 Dec 2002, J.-Y. Meyer 2315 (Specimen hopefully at P).
Fig. 1.

Distribution and ecology. The type of Bidens meyeri was discovered during a
rappel utilizing ropes and climbing-saddle around the windswept mesic cliffs above
Maitua, Rapa, French Polynesia. The holotype location is the only population of any
size; the second collecting site had only two individuals. The type locality can be de-
scribed as a windswept mesic cliff habitat with small ledges and pockets of granular



Bidens meyeri (Asteraceae, Coreopsideac): a new critically endangered species...

VG iz wesy

PLANTS OF THE AUSTRAL ISLANDS

L —

St 25 s v, b 0k e c 02
ot e s sy o
s 2, 14

[

/
Soutai o oo bt Jdgen ox. actd g2 g,
Uestod or Seetling. Plowor save bright yollar,
sk Gooy ygliy. it brom. Stigase orenga-
s o sz

43

Figure 2. Photos of Bidens type specimens: A=C Bidens meyeri holotype (PTBG): A-B Specimen be-
fore mounting A Side with the involucral bracts and (mostly) upper surface of the leaves showing B Side

with the flowers and (mostly) the undersurface of leaves showing € Holotype of Bidens meyeri, housed
at PTBG D Holotype of Bidens saint-johniana, housed at BISH. [Photo credits: A-~C by Jesse Adams,

PTBG; D sent by BISH].
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soil, bordered by steep slopes interspersed with herbs and low-statured native forest
and shrubland. The aspect is northeast with a 70% open canopy for exposure to sun.
Associated tree species include Oparanthus coriaceus (F. Br.) Sherft, O. rapensis (E. Br.)
Sherft, Corokia collenettei Riley, Fitchia rapense F. Br., Metrosideros collina (J.R. Forst.
& G. Forst.) A. Gray var. villosa (L.) A. Gray, Apetahia margaretae (F. Br.) Wimmer,
and Sophora rapaensis H. St. John. Shrubs, vines, and herbs include Plantago rupicola
Pilg., Dianella intermedia Endl. var. punctata F. Br., Veronica rapensis F. Br., Kadua
rapensis E. Br., Alyxia stellata (J.R. Forst. & G. Forst.) Roem. & Schult., Dichelachne
crinita (L. £.) Hook. f., and some Freycinetia arborea Gaudich. Associated ferns include
Blechnum attenuatum (Sw.) Mett., Blechnum vulcanicum (Blume) Kuhn var. rapense
E.D. Br., Sphaeropteris medullaris (G. Forst.) Bernh., Alsophila stokesii (E.D. Br.) R.M.
Tryon, Polystichum rapense E.D. Br., Belvisia dura (Copel.) Copel., Thelypteris marga-
retae (E.D. Br.) Ching, Davallia solida (G. Forst.) Sw., Selaginella arbuscula (Kaulf.)
Spring, Nephrolepis exaltara (L.) Schott, and Preris comans G. Forst (Wood 2002, pers.
com.). Meyer 2315 was collected at a site with Pyrrosia serpens (G. Forst.) Ching, Pep-
eromia sp., Verbena litoralis Kunth, Commelina diffusa Burm. f, Davallia solida (G.
Forst.) Sw. and Psilotum nudum (L.) P. Beauv (pers. com.).

Etymology. The new species is named in honor of Dr. Jean-Yves Meyer, friend
and conservation biologist at the Délégation a la Recherche, Polynésie Francaise, in
recognition of his research of this species and his efforts in exploring and conserving
the unique biota of Rapa (e.g., Meyer 2011).

Discussion

The only other native species of Bidens from the Austral Islands is B. saint-johniana
Sherft (1937) found on Marotiri, a group of small rocky islets located ca. 80 km
southeast of Rapa. Marotiri has been surveyed only twice by botanists: St. John and
Forges. Bidens saint-johniana was first collected at the Southeast Islet, 22 July 1934,
by Harold St. John (Fosberg 1972; St. John 1982) and his assistant at the time, Ray
Fosberg (St. John 15683; holotype: BISH; isotype E http://plants.jstor.org/specimen/
f0075334f?history=true; images of both were examined; Fig. 2D), and again in 1979
by B. Richer de Forges (Nicolas Hallé 6860, P; Hallé 1980). Bidens saint-johniana is a
much more robust plant than B. meyeri, its leaves are larger (total length 5-6 cm, width
at the widest part 3.5-4.0 cm) and peduncle longer (10 cm vs. 3 cm), and the apex
of the inner involucral bracts is puberulent (vs. glabrous). Based on the images of the
holotype (BISH; Fig. 2D) and isotype (F) the leaves are not thickened and the teeth
are larger and not as curved and do not have a mucronate tip. Finally the length of the
side branches was 14—15 c¢m as opposed to those of B. meyeri which are less than 8 cm.

When the new species was run through the key in the Bidens treatment writ-
ten by Welsh (1998) covering the Society Islands, it did not key out to anything
remotely similar and it did not fit any of the descriptions. It does, however, have
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some superficial resemblance to B. molokaiensis Sherft and B. mauiensis Sherff from
Hawnaii, as Sherff (1937) observed.

Rapa’s flora is usually mentioned as being closely allied to that of New Zealand
and Australia. However, after evaluating the results of numerous exceptions, some
botanists (e.g., van Balgooy 1971) consider Rapa to be an ‘anomalous district’ in the
SE Polynesian Province, and the high levels of endemic biological diversity in both the
flora and fauna still puzzle many scientists because of the island’s relatively small size.
There are 53 flowering plant species (35%) that are single island endemics to Rapa, in-
cluding three endemic plant genera, namely Apostates (Asteraceae: Bahieae), Pacifigeron
(Asteraceae: Astereae) and Metarrophis F. Br. (Urticaceae). The new species is clearly
related to the Pacific Bidens radiation (Hawaii & French Polynesia) rather than taxa
found on Rapa’s neighbors to the South.

Conservation status

Utilizing the World Conservation Union (IUCN) criteria for endangerment (IUCN
2001), we find that Bidens meyeri easily falls into the Critically Endangered (CR) cat-
egory, and faces a very high risk of extinction in the wild. The IUCN alphanumeric
summary of our evaluation of criteria and subcriteria is: Blab(v); B2a, B2b(i-iii); D.
These criteria are defined as: B1, extent of occurrence less than 100 km?; Bla, known to
exist at only a single location; B1b(v) continuing decline inferred in number of mature
individuals; B2, total area of occupancy less than 10 km? B2a, one population known;
B2b(i-iii), habitat continuing decline inferred; D, population estimated to number
fewer than 50 individuals. Threats to B. meyeri include possible fires, habitat degrada-
tion and destruction by feral goats (Capra hircus L.), along with competition with non-
native plant taxa especially Psidium cattleianum Sabine and, of course, climate change.

Acknowledgements

We would like to thank Jean-Yves Meyer and Priscille Frogier of the Délégation a la
Recherche de la Polynésie Francaise, for their support of research in French Polynesia;
Staff at the National Tropical Botanical Garden for continued support and assistance
at the PTBG herbarium, especially Tim Flynn, Dave Lorence, and Jesse Adams; Timo-
thy J. Motleyt (NYBG at the time of the expedition), organizer of the 2002 Rapa
Expedition, and the National Geographic Society for partial funding; Steve Perlman
(NTBG), Jean-Francois Butaud (Service du Développement Rural, Tahiti), Cerdan
and Heimoana Faraire (Rapa) for field assistance. We also thank Jean-Yves Meyer, Ron
Englund, and Jessie Adams for the photographs, Alice Tangerini (US) for helping as-
semble Fig. 2, Shelly James (BISH) who kindly made available a high-resolution image
of the holotype of B. saint-johniana, and the herbarium of the Field Museum (F), and
JSTOR Global Plants Initiative for putting the image of the isotype online.



46 Vicki A. Funk & Kenneth R. Wood | PhytoKeys 42: 39-47 (2014)

References

Appelhans MS, Wagner WL, Wood KR (2014) Melicope balgooyi Appelhans, W.L.Wagner &
K.R. Wood, a new species and new record in Melicope section Melicope (Rutaceace) for the
Austral Islands. Phytokeys 39: 77-86. doi: 10.3897/phytokeys.39.7691

Barsczus HG (1980). Les iles Australes (Polynésie francaise) et la théorie des points chauds.
Notes et Documents de Géophysique. ORSTOM, Papeete, Tahiti, 27 pp.

Clarke JEG (1971) The Lepidoptera of Rapa Island. Smithsonian Contributions to Zoology
56: 1-282. http://www.sil.si.edu/smithsoniancontributions/zoology/pdf_hi/sctz-0056.pdf

Clouard V, Bonneville A (2005) Ages of seamounts, islands and plateaus on the Pacific Plate.
In: Foulger GR, Natland JH, Presnall DC, Anderson DL (Eds) Plates, plumes, and para-
digms. Geological Society of America, Special Paper 388, 71-90. doi: 10.1130/0-8137-
2388-4.71

Florence ] (1997) Flore de la Polynésie francaise. Volume 1. Collection Faune et Flore Tropi-
cales. Editions de TORSTOM, Paris, 34 pp.

Fosberg R (1972) Morotiri (Bass Rocks) Austral Islands. Atoll Research Bulletin 162: 9-10.
hetp:/fwww.sil.si.edu/digitalcollections/atollresearchbulletin/issues/00258.pdf

Hallé N (1980) Les Orchidées de Tubuai (archipel des Australes, Sud Polynésie): Suivies d’un
catalogue des Plantes a fleurs et Fougeres des iles Australes. Cahiers de I'Indo-Pacifique.
2(3): 69-130. [catalogue 85-130]

TUCN (2001) IUCN Red List Categories and Criteria Version 3.1. Prepared by the [UCN Ciri-
teria Review Working Group. IUCN, Cambridge. http://www.iucnredlist.org/technical-
documents/categories-and-criteria/200 1 -categories-criteria

Meyer J-Y (2002) Rapport de mission d’exploration botanique & Tubuai et Rapa (Australes) du
13 mars au 5 avril 2002. Délégation 4 la Recherche de la Polynésie francaise, Papeete, 26
pp. http://www li-an.fr/jyves/Meyer_2002_Rapport_mission_Tubuai_&_Rapa.pdf

Meyer J-Y (2010) Montane cloud forests in remote islands of Oceania: the example of French
Polynesia (South Pacific Ocean). In: Bruijnzeel LA, Scatena FN, Hamilton LS (Eds) Trop-
ical Montane Cloud Forests: Science for Conservation and Management. Cambridge Uni-
versity Press, Cambridge, 121-129.

Meyer J-Y (2011) Rapa, iles Australes: guide de la flore indigene et endémique. Direction de
I'Environnement, Délégation a la Recherche: STPmultipress, Papeete.

St. John H (1982) Marotiri rock pinnacles in the South Pacific. Occasional Papers of the Bernice
P. Bishop Museum 25(4): 1—4. http://hbs.bishopmuseum.org/pubs-online/pdf/op25-4.pdf

Shannon RK, Wagner WL (1997) Oparanthus (Asteraceae, subtribe Coreopsidinae) revisited.
Allertonia  7: 273-295. https://repository.si.edu/bitstream/handle/10088/20991/bot_
Shannon_and_Wagner_1997_Oparanthus.pdf?sequence=1

Sherff EE (1937) Some Compositae of southeastern Polynesia (Bidens, Coreopsis, Cosmos,
and Oparanthus). Occasional Papers of the Bernice P. Bishop Museum 12(19): 1-19.
http://hbs.bishopmuseum.org/pubs-online/pdf/op12-19.pdf

van Balgooy MM]J (1971) Plant-geographical analysis of the pacific. Blumea Supplement
6: 1-122.



Bidens meyeri (Asteraceae, Coreopsideac): a new critically endangered species... 47

Wagner WL, Lorence DH (2011) Two new Marquesan species of the southeastern Polynesian
genus Oparanthus (Asteraceae, Coreopsidinae). PhytoKeys 4: 139-148. doi: 10.3897/phy-
tokeys.4.1603

Welsh SL (1998) Flora Societensis: a summary revision of the flowering plants of the Society
Islands. Mehetia, Tahiti, Moorea, Tetiaroa (iles du vent); Huahine, Raiatea, Tahaa, Bora
Bora, Tupai, Maupiti, and Mopelia (iles sous le vent). Orem, Utah: E.P.S. Inc., 420 pp.

Wood KR (2002) Further Notes on Rapa, Austral Islands, French Polynesia. Garden Chroni-
cles, National Tropical Botanical Garden, Kalaheo, Hawai'i, 3(2): 13-15.

Wood KR (2010) Tales from the Field: Following an inner voice in search of Rapa’s rare Apos-
tates. The Bulletin, National Tropical Botanical Garden, Kalaheo, Hawai'i, 27(2): 11-17.
http://ntbg.org/sharing/magazine.php#804






PhytoKeys 42:49-55 (2014)

A peer-reviewed open-access journal
&
doi: 10.3897/phytokeys.42.7604 e'PthOI(eVS

http://phytokeys.pensoft.net Launched to accelerate biodiversity research

Dorstenia luamensis (Moraceae), a new species
from eastern Democratic Republic of Congo

Miguel E. Leal'

| Wildlife Conservation Society, Kiwafu Road 802, Kansanga, Kampala, Uganda

Corresponding author: Miguel E. Leal (mleal@wcs.org)

Academic editor: Hugo De Boer | Received 28 March 2014 | Accepted 7 October 2014 | Published 24 October 2014

Citation: Leal ME (2014) Dorstenia luamensis (Moraceae), a new species from eastern Democratic Republic of Congo.
PhytoKeys 42: 49-55. doi: 10.3897/phytokeys.42.7604

Abstract

A new species of Dorstenia L. (Moraceae), D. luamensis M.E.Leal, is described from the Luama Wildlife
Reserve, west of Lake Tanganyika and north of the town of Kalemie in the eastern part of the Democratic
Republic of Congo (DRC). This species is endemic to the region and differs from any of the other species
by its fernlike lithophytic habit and lack of latex. A description and illustration of this species is presented
here. Dorstenia luamensis M.E.Leal inhabits moist and shady vertical rock faces close to small waterfalls in
the forest; the species is distributed in small populations within the type locality, and merits the conservation
status of endangered (EN).

Keywords
Dorstenia, Albertine Rift, endemic, lithophytic

Introduction

In 2012, a specimen of Dorstenia L. was collected from the Luama Wildlife Reserve
in eastern DRC (M.E. Leal 2551) hanging from vertical cliffs and rock faces close to a
waterfall on the shear zone of two plateaus. These plants have a typical Dorstenia L. in-
florescence but their hanging habit and lack of latex is unusual. The only other hanging
Dorstenia species (hemi-epiphyte) is D. astyanactis Aké Assi first described from Ivory
Coast (Ake Assi 1967) and later also collected in Cameroon (Pollard et al. 2003). Its
inflorescence only has one appendix whereas the specimens from Luama have between

Copyright Miguel E. Leal. This is an open access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.
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8 to12 appendices. The only other species in Africa mentioned in the revision of Berg
and Hijmans (1999) growing on rocks is D. zanzibarica Oliver, but this species has
dentate leaves and its receptacle is triangular to subquadrangular.

The specimens collected in the Luama Wildlife Reserve keyed out to the section
of Kosaria using Berg and Hijman (1999) key to the sections of Dorstenia based on
the two rows of appendages, short ones in the inner and longer ones in the outer row.
Ignoring its hanging herbaceous habit, the specimens keyed out closest to D. benguel-
lensis Welw. in the key to “Succulent and semi-succulent species of the Old World”
(Bergman and Hijman 1999). They also mention in the species description that D.
benguellensis Welw. grows “often among rocks” close to water courses and that its
morphology is highly variable.

Therefore in this study, I compared the specimens collected from the Luama Wild-
life Reserve with D. benguellensis Welw. to determine: 1) whether differences are insig-
nificant and the existing description of D. benguellensis Welw. should be broadened to
incorporate these specimens, or 2) whether differences are significant and these speci-
mens should be described as a separate species. I argue that differences beyond habit
are significant and that they merit their own status as a new species from the Luama
Wildlife Reserve, D. luamensis M.E.Leal.

Methods

The collected specimens from the Luama Wildlife Reserve were compared to D. benguel-
lensis Welw. following terminology and description format of Berg and Hijman (1999).
Similarly, characteristics used in the Berg and Hijman (1999) key were applied to validate
whether these specimens from the Luama Wildlife Reserve were significantly different
from similar species within section Kosaria. The website Global Plants (www.plants.jstor.
org) was also consulted to identify and measure specimens of Dorstenia collected and
entered into the database after the publication of Berg and Hijman (1999).

Results

Table 1 shows the description of D. benguellensis Welw. and the specimens collected in
the Luama Wildlife Reserve. Besides the hanging habit and lack of latex, the specimens
collected differ most distinctively from D. benguellensis Welw. on leaf arrangement,
spiral versus horizontal; leaf shape subfalcate with an asymmetric base versus oblong,
sub(ob)ovate, linear, elliptic, ovate and a symmetrical base; and peduncle length 0.1
cm versus (0.3)0.5-2.5(7) cm. The only specimen of D. benguellensis Welw. entered
in the Global Plants database website collected close to a waterfall was M.G. Bingham
13204, but it did not resemble the specimens collected at the waterfall in the Luama
Wildlife Reserve as its habit was erect and its leaves ovate.
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D. benguellensis D. luamensis
Plant Succulent herb Herbaceous Herb
length Up to 50(-60) cm 10-17 cm
Root system Tuber Tuber
posture Erect Hanging
Leaves arrangement Spiral horizontal
lamina Oblong, sub(ob)ovate, linear, elliptic, ovate Subfalcate
dimensions 1-15%x0.2-4.5 cm 5-7x1.1.4 cm
apex acute to subacuminate or obtuse Acute and micrunate
base cuneate, sometimes obtuse to rounded asymetrical cunate and rounded
margin finely to raher sC;’rar::ilr};i:rslijE::: subcrenate) or Entire to coarsely dendate
surfaces puberulous to hirstellous or to hispidulous

Glabrous, subspiculate, bicolorous

lateral veins

4-12, up to 25 pairs, often (fainly) loop connected,
reticulum rather narrow

5-7

petiole (0-)0.1-0.2(-0.5) cm long 1-2 mm long
stipules persistent, trla.ngular to oblong, up to 5mm long, Not observed
sometimes foliaceous, puberulous
Inflorescences solitary or sometimes in pairs solitary
(0.3-)0.5-2.5(-7) cm long, ca. 1-1.5 mm thick 0.1cm long
Peduncle - - -
minutely puberulous to hirstellous or to hispulous glabrous
discoid to broadly turbinate, sometimes, shallowly cup- elliptic to round, 34 mm in
shaped, suborbicular 0.5-2(2.5) cm in diameter diameter, patelliform
receptacle

outside sparsely, to densely minutely puberulous to
hirtellous to hispidulous

glabrous

flowering face

(sub)orbicular, sometimes to subangular or almost elliptic,
fringe up to Imm broad or absent

elliptic to round

inner (=marginal) row numerous, triangular to subulate or
filiform, up to 1-5(-7) mm long, forming a (sub)crenate
rim, or indistinct and the rim entire to faintly repand,

triangular lobes, 1 mm

appendages

outer (=submarginal) row, usually ca. 5-12 mm, less
commonly more than 12, up to 23, or less than 5, down
to 2, or even 0, (broadly) ligulate to filiform or sometimes
subspatulate or oblong, (0.1)0.2-3.5(-8) cm long, up to
2.5 mm broad

subspathulate, 2-3 mm long,
0.5 mm broad

staminate flowers

+crowed, tepals 2, puberulous with white, red-brown or
almost black hairs, stamen 2, filaments ca. 0.3-0.5 mm
long, slender

few, glabrous, stamen 2,
filaments ca.0.1 mm

pistillate flowers

several to many, free part of the perianth shortly tubular,

puberulous with white, red-brown or almost black hairs,

stigmas 2, filiform, ca. 0.2-0.3 mm long, equal or unequal

in length, sometimes one of the stigmas strongly reduced
or a single stigma

few, glabrous, stigmas 2, filiform,
ca. 0.1 mm long,

Endocarp

body tetrahedral to subglobose, ca. 2 mm long,

tuberculate, pale brown

Not observed
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Discussion

D. benguellensis Welw. and the specimens collected from the Luama Wildlife Reserve
are most conspicuously different in vegetative morphology, both in size and shapes.
Key differences mentioned in the key to “succulent and semi-succulent species of the
Old world” (Berg and Hijman 1999) distinguishes sister species mainly based on veg-
etative morphology, e.g. absent, short or long internodes; habit hanging, erect or as-
cending; root tuberous or rhizome at the base and or at internods; petiole short or
long; number of lateral veins; length of the plant; and some ambiguous characteristics
for some species such as absence or presence of stipules.

D. benguellensis has been characterized as highly variable, which might raise the
question whether the specimens from the Luama Wildlife Reserve are an adaptation
to growing on vertical rock faces. Are there two types of D. benguellensis Welw.?
The most common one is erect and grows in between rocks and the hanging one is
rare and only grows on vertical rock faces. If this were the case, than I would have
expected to find the erect type at the same location of the hanging type. This was
however, not the case.

Conclusion

Based on the differences in vegetative morphology, the specimens from the Luama
Wildlife Reserve can easily be keyed out from the sister species in the same section of
Kosaria (see the key provided under “distinct from other species”. These plants from
the Luama Wildlife Reserve resemble ferns hanging from rocks. This has not been
observed elsewhere for the genus. Therefore, I conclude that the specimens from the
Luama Wildlife Reserve merit their own separate status as new species, Dorstenia lua-
mensis M.E.Leal, sp. nov.

Taxonomic treatment

Dorstenia luamensis M. E. Leal, sp. nov.
urn:lsid:ipni.org:names:77142870-1
Figs 1A, B, 2

Diagnosis. Haec species notabilis ab omnibus Dorstenia speciebus differt ob filicinu
lithophitu habitu novu familae

Type. THE DEMOCRATIC REPUBLIC OF CONGO, Katanga Province,
Tumbwe Sector, Luama Wildlife Reserve, M.E. Leal 2551 (holo LWI, iso BR),
$5°14,526', E 28°52,215', 1176m, 31 October 2012.

Description. Lithophytes 10-17 c¢m long with a tuber 0.5 cm; stems aerial,
hanging, glabrous; internodes 2.5-3 c¢m long; no white latex or translucent exu-
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Figure 1. Dorstenia luamensis M.E. Leal A habit B receptacle.

Figure 2. A population of Dorstenia luamensis M.E.Leal on a vertical rock face (photo: M.E. Leal 2012).

date. Stipules absent or deciduous without scars. Leaves distichous; blade narrowly
subfalcate 5-7 x 1-1.4 cm, membranaceous, apex micrunate, base cunate, adaxi-
al side glabrous and subspiculate, abaxial side white and glabrous; margins entire;
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petiole 1-2 mm long; venation brochidodromous; 5-7 pairs of secondary veins;
tertiary veins scalariform. Receptacle elliptic to round, 3—-4 mm in diameter, patel-
liform; margin greenish with triangular lobes (1 mm) and subspathulate appendages,
2-3 mm long; peduncle 1 mm long, glabrous. Staminate and pistilate flowers (7 to
8) tightly packed in receptacle: perianth short lobed, whit apex minutely 2—3 lobed,
glabrous; stigma 0.1 mm long. Drupes and seeds are unknown.

Distinction from other species. This new species can be distinguished from any
other Dorstenia species by its fernlike habit, hanging from vertical rock faces and the
absence of latex.

The new species is added to the existing key of Berg and Hijman (1999) the “key
to succulent and semi-succulent species of the Old World”

1 Stems succulent and thick, internodes short; leaves subrosulate ....................
........................................................................................ section Acauloma

1 Stems (semi-)succulent, or herbaceous, internodes long; leaves spaced, some-
times crowded at Stem apices ........ocevveveerrerienieenenieennens section Kosaria, 2

2 Plants stem hanging

3 Plant lithophyte, multiple appendages ..........ccccevvvveriicucinnne. D. luamensis

3 Plant epiphyte, one appendage.........c.ccccuvveueueuiinnirieieiinnne. D. astyanactis

2 Plants stem erect to ascending

4 Plants annual, without a rhizome or a tuber......cccecovevvveveveeeenne. D. annua

4 Plants perennial, with rhizome or a tuber

5 Petiole relatively short, (0-)0.1-0.2(-0.5) cm long .............. D. benguellensis

5 Petiole relatively long (0.2-)0.5-2.5(-3) cm long........ccccevvviiiiiniiiiniinnnn.

.................................................................. other species of section Kosaria

Phenology. The specimens were collected in late October.

Ecology. D. luamensis M.E.Leal inhabits moist and shady vertical rock faces close
to small waterfalls in forest within a riverine forest-open woodland-savanna mosaic.

Distribution and conservation status. The species is distributed in small popula-
tions within the type locality, and according to these demographic characteristics it
merits the conservation status of endangered (EN).

Etymology. The epithet /uamensis refers the Luama Wildlife Reserve which is
drained by the Luama River.
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Abstract

Four new species of Pilea (Urticaceae) from the Andes of Venezuela are described and illustrated: Pilea
matthewii sp. nov., P miguelii sp. nov., P nicholasii sp. nov., and P, nidiae sp. nov. The affinities of these
species and their positions within the informal classifications of Pilea proposed by Weddell and Killip are
discussed. Notes on other species of Pilea found in Venezuela also are presented.

Keywords
Urticaceae, Pilea, Venezuela, Andes

Introduction

Pilea Lindl. (Urticaceae), a large genus of 700 or more species, is found worldwide in
tropical, subtropical, and temperate areas although it is absent from Australia, New
Zealand, and Europe (Monro et al. 2012). Southeast Asia is believed to be the center
of morphological and phylogenetic diversity for the genus, while the center of species
diversity is in the Caribbean and Andes (Monro 2006). Field and herbarium work
focused on producing a flora of Guaramacal National Park (Portuguesa and Trujillo
states), which protects part of the Venezuelan Andes, convinced us that the following
four species of Pilea from the Andes of Venezuela should be described as new.

Copyright Laurence J. Dorr, Basil Stergios. This is an open access article distributed under the terms of the Creative Commons Attribution License
(CC BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.
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There has been no critical examination of the genus Pilea in the northern Andes
(including the Coastal Cordillera of Venezuela) since Killip (1936, 1939) published his
regional revision and it is not surprising that undescribed species are found. The most
recent enumeration of the genus for Venezuela (Romaniuc Neto 2008) recognized 28
species of which 12 are reported from Andean states. In addition to the four species de-
scribed here, we believe Romaniuc Neto (2008) overlooked two species reported from
Venezuela, recognized another two species that do not occur in the country, and listed
two species that might not occur in Venezuela. Thus, by our count there are at least
32 species of Pilea in Venezuela, the majority occurring in the Andes and the Coastal
Cordillera. Our modifications to the enumeration of the species of Pilea known from
Venezuela (Romaniuc Neto 2008) are summarized in the final section of this paper.

We are aware that the classification of Pilea proposed by Weddell (1869) and modified
by Killip (1936, 1939) is artificial, but Killip’s informal classification especially is the only
current practical way to group Andean species. A world-wide monograph of the genus is
unlikely to be prepared anytime soon although Monro (2006) has proposed a phylogenetic
framework for revising the genus based on ¢pDNA, #7DNA, and morphology. He did
not find support for Weddell’s (1869) classification but did find a strong geographical
signal in his molecular phylogeny. This led Monro (2006) to conclude that a combination
of morphologically and geographically circumscribed groups may provide a pragmatic
way to identify monophyletic units for an eventual global revision of Pilea.

Methods

The new species are based principally on our collections and those of our collabora-
tors, which were made as part of the Flora of Guaramacal project (PORT-US). We
also examined collections from throughout Venezuela and adjacent Colombia that are
deposited in MO, NY, PORT, US, and VEN (herbarium abbreviations follow Index
Herbariorum, http://sweetgum.nybg.org/ih). The US collections were particularly use-
ful because Killip was based at the U.S. National Herbarium (US) when he published
his revisions of the Andean species of the genus (Killip 1936, 1939).

Sheet numbers are cited for the holotypes deposited in PORT. Barcodes are cited
for isotypes deposited in US. Identification numbers (sheet numbers and/or barcodes)
are not available for the remaining type material collected by us and our collaborators,
which will only be distributed upon publication of this paper.

A morphological species concept was adopted and descriptions were modeled on
those of Monro (2001, 2006) and Monro et al. (2012) in order to facilitate comparisons.
Material was examined and measured using an Olympus SZH binocular microscope.

Conservation assessments were undertaken using IUCN (2001) criteria. However,
the only available data for our new species concern the geographic range of these spe-
cies: [IUCN criteria B1 (extent of occurrence) or B2 (area of occupancy). We have no
data with respect to population size or dynamics (viz., whether or not populations are
declining or expanding).
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Taxonomic treatment

Pilea matthewii Dorr & Stergios, sp. nov.
urn:lsid:ipni.org:names:77142871-1
Figure 1

Pilea sp. A; Dorr et al., Contr. U.S. Natl. Herb. 40: 146. 2000 [2001].

Diagnosis. Pilea matthewii resembles P crugeriana Wedd. from which it differs by
having simple (versus 3-rayed) foliar cystoliths and shortly pedicellate (versus sessile)
staminate flowers.

Type. VENEZUELA. Trujillo: Mpio. Boconé: Piramo de Guaramacal, SE
of television towers, ca 09°14'N, 070°11"W, 2000 m, 28 Apr 1988, L.J. Dorr et al.
4994 (holotype (9): PORT [39536]; isotypes (?): NY, US (excluding &' branchlet)
[00534984], VEN).

Description. Herb, 30-80 cm tall; terrestrial; dioecious. Stems erect, succulent,
branched, drying dark grayish-brown or almost black, glabrous, cystoliths fusiform to
elliptic or absent, internodes 7-50 x 1-3 mm (shorter and narrower distally), terete,
somewhat angular in cross-section when dry. Stipules ca 0.5-1 mm long, broadly del-
tate, drying dark brown with lighter brown margins, persistent. Leaves petiolate, dis-
tichous; petioles at each node unequal by a ratio of 1:3-24; major petioles 3—15 (-20)
mm long, canaliculate above, glabrous; minor petioles 0.5-1 mm long or subsessile,
canaliculate above, glabrous; laminae at each node unequal by a ratio of 1:3.1-11.1;
major laminae in a pair 2.2-11.5 x (0.8-) 1.2-2.7 c¢m, lanceolate or elliptic, slightly fal-
cate, sub-chartaceous to chartaceous, 3-nerved from the base, midrib and lateral nerves
prominent below, lateral nerves visible almost the entire lamina length but disappearing
just below the apex, secondary nerves 8-16 pair, borne 70-80 (=90)° to the midrib and
then strongly curved distally, upper surface drying dark grayish-brown or almost black,
glabrous except for scattered, minute, orange-brown peltate scales, cystoliths fusiform
or absent, lower surface drying dark greenish- or reddish-brown, glabrous, base slightly
asymmetrical, cuneate, margin regularly toothed, apex acuminate; minor laminae in a
pair 0.7-2 x 0.4-1.5 mm, ovate to broadly-ovate, base slightly asymmetrical, auriculate,
apex abruptly acuminate, otherwise as major laminae. Inflorescences 8-10 per stem,
unisexual; bracts ca 0.75—1 mm long; bracteoles ca 0.75 mm long. Staminate inflores-
cences (1) 2 per axil, 6-12 mm long, bearing 12-25 flowers in a lax cyme; peduncles
1.5-7 mm long, usually shorter than major petioles, occasionally with cystoliths and/or
minute, peltate scales present, otherwise glabrous; pedicels ca 0.5 mm long, glabrous.
Staminate flowers ca 1.5 x 1 mm immediately prior to anthesis, whitish-green; tepals
4, ca 1.5 mm long, occasionally cystoliths present and often minute, peltate scales pre-
sent at base, otherwise glabrous, the subapical appendages unequal, ca 0.25 mm long,
corniculate, glabrous; stamens 4. Pistillate inflorescences (1) 2 per axil, ca 3 mm long,
bearing 10-26 flowers in a congested cyme; peduncles ca 1-15 mm long, glabrous;
pedicels 0.25-1 mm long, glabrous. Pistillate flowers ca 1-1.25 mm long; cucullate
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Figure 1. Pilea matthewii. A Habit of pistillate plant; note the sessile unequal leaf laminae at each node
B Branchlet of staminate plant; note the unequal leaf laminae at each node € Leaf detail (upper surface
of minor lamina) showing cystoliths D Staminate inflorescence E Staminate flower F Staminate flower
showing anthers G Pistillate inflorescence H Pistillate flower. (A-C, G, H from L.J. Dorr et al. 4994
(US); D-F from B. Stergios et al. 20080 (US)).
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tepal ca 1-1.25 mm long, + lanceolate, appendage ca 0.25 mm long; lateral tepals ca
1-1.25 mm long, narrowly ovate. Infructescences 8-17 (-29) mm long; peduncles
5-13 (-23) mm long; achenes ca 1-1.5 x 0.5-1 mm, compressed, asymmetrically el-
lipsoid or lachrymiform, verrucose, margin narrowly thickened.

Distribution and ecology. Known only from the Andes of Venezuela (Portuguesa
and Trujillo states) where it is found in the understory of cloud forest; 1000-2600 m.

Etymology. The epithet recognizes Matthew Dorr who participated in a number
of expeditions to Guaramacal in search of specimens for the Flora of Guaramacal pro-
ject (PORT-US).

Specimens examined. VENEZUELA. Portuguesa: Mpio. Sucre: Parque Nacio-
nal Guaramacal, Sector El Paramito, Camino Real Paramito — Batatal, 09°19,03'N,
070°04,25"W to 09°20,35'N, 070°04,08"W, 1550—-1950 m, 17 Mar 1999, N. Cuello et
al. 1470 (PORT, US); Los Paramitos, a 20 km por aire al SO de Biscucuy, a orillas de la
quebrada El Alto tambien conocida como La Lora, 09°20'N, 069°05"W, 1000-1500 m,
17 Sep 1983, B. Stergios et al. 6340 (PORT); La Divisoria de la Concepcién, 09°18'N,
070°06"W, 1700 m, 23 Oct 1985, H. van der Werffet al. 7560 (PORT). Trujillo: Mpio.
Boconé: linderos del Parque Nacional Guaramacal, Laguna de Agua Negra, 09°18'N,
070°10"W, 1840 m, 27 Oct 2001, J. Angulo & J. Infante 17 (PORT); 2 km al N-O
del Caserio Cerros de Guaramacal, 42 km al S-E de Bocond, ca 09°11'N, 070°10"W,
1500 m, 25 Jul 1984, G. Aymard & F. Ortega 2903 (PORT); Limites del Pdramo de
Guaramacal y el bosque nublado, 25 km al S-E de Bocond, ca 09°13'N, 070°10"W,
2200-2600 m, 26 Jul 1984, G. Aymard er al. 2954 (NY, PORT); Parque Nacional
Guaramacal, Sector Las Cruces, Camino Real La Aguadita — Batatal, 09°20,11'N,
070°05,57"W, 1900-1950 m, 17 Mar 1999, N. Cuello et al. 1486 (PORT, US), Ibid.,
N. Cuello et al. 1498 (NY, PORT, US); P.N. Guaramacal, “El Campamento” below
Cerro El Diablo, ca 10 km S of Boconé on road from Fundacién La Salle to El Santua-
rio, 09°09'N, 070°17"W, 1910 m, 21 Jul 1995, L.J. Dorr et al. 8192 (G, K, NY, PORT,
US, VEN); Parque Nacional Guaramacal, trail from la Laguna de las Aguas Negras to
la Qda. Salvaje, N slope of mountain, 09°19'N, 070°11'W, 27 Oct 1998, L.J. Dorr et
al. 8292 (K, PORT, US); Parque Nacional Guaramacal, road from Boconé to Guara-
macal, SE of Bocon, ca 15 km from the post of the park guards, 09°13'N, 070°12"W,
2 Nov 1998, L.]. Dorr et al. 8404 (PORT-unicate), Ibid., L./. Dorr et al. 8407 (K, MO,
PORT, US); Parque Nacional Guaramacal, trail from El Cafenol (E of Mosquey) to
Fila Los Recostaderos, 1790-2200 m, 12 Jun 2001, L./. Dorr et al. 8924 (K, PORT,
US); 12 km ESE of Bocond, 1 km N to 4 km NE of Guaramacal, 09°12’ to 09°13'N,
070°09"W, 1600—-1900 m, 15 Mar 1982, R. Liesner et al. 12947 (PORT, VEN), Ibid.,
R. Liesner et al. 12998 (PORT, VEN), Ibid., R. Liesner et al. 13019 (PORT, VEN);
Parque Nacional Guaramacal, sector El Santuario, “La Punta,” 1860 m, 9-16 Jul 1998,
B. Stergios 17348 (PORT, US), Ibid., B. Stergios 17401 (K, NY, PORT, US); Par-
que Nacional Guaramacal, sector El Santuario, vertiente y cresta-divisoria entre gbda.
Honda y gbda. Kubiscti, 2000-2300 m, Jan 2001, B. Stergios & R. Caracas 19064 (K,
PORT, US); Parque Nacional Guaramacal, sector vertiente sur, Aug 2001, B. Stergios
& R. Caracas 19301 (PORT, US); Cerro Guaramacal, Boconé, bajando hacia el caserio
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Table . Diagnostic characters that distinguish Pilea matthewii and B crugeriana.

Characters Pilea matthewii Pilea crugeriana
Foliar cystoliths simple 3-rayed, rarely simple
Leaf margins teeth sharp, apices often hyaline | teeth blunt, rarely sharp, apices never hyaline
Stipules persistent caducous
Staminate flower pedicels ca 0.5 mm sessile
Staminate tepals appendages ca 0.25 mm unappendaged

de Guaramacal, 25-26 Nov 1982, B. Stergios et al. 4700 (PORT, US); Parque Nacional
Guaramacal, trail from Casa Vicuyal toward Pdramo de Vicuyal, 2200-2600 m, 10 Apr
2003, B. Stergios et al. 20080 (K, MO, NY, PORT, US); Parque Nacional Guaramacal,
Casa Vicuyal, 2100 m, 12 Apr 2003, B. Stergios ex al. 20182 (K, MO, NY, PORT, US);
Parque Nacional Guaramacal, SE slopes of Cerro Guaramacal on road from Boconé to
Guaramacal, Qda. Pollo, 09°13'N, 070°10"W, 2200 m, 22 Sep 2003, B. Stergios et al.
20668 (K, MO, NY, PORT, US). Parque Nacional Guaramacal, “El Campamento,”
below Cerro El Diablo and vicinity, 1800-2000 m, 16-18 Aug 2005, B. Stergios et al.
20859 (K, PORT, US).

Discussion. Pilea matthewii belongs in the Heterophyllae species group of Wed-
dell (1869) and the Centradenioideae species group of Killip (1936). The new species
most closely resembles P. crugeriana of the Coastal Cordillera of Venezuela, but it is
readily distinguished by its simple (versus 3-rayed) cystoliths and shortly pedicellate
(versus sessile) staminate flowers. Other characters that separate these two species are
given in Table 1.

Conservation status. Using [IUCN criteria (IUCN 2001) we could not identify
a threat to Pilea matthewii. We are aware of 15-20 distinct populations in Guarama-
cal National Park, which protects an area of 225 km?. Although this area is relatively
small, the species is frequently encountered and the number of known populations
exceeds the number of locations deemed critical under IUCN criterion B2(a) for either
Endangered (E) or Vulnerable (VU). In addition, the east-facing slopes of the Sierra
Nevada de Mérida, which have similar habitat, are very poorly collected (Dorr et al.
2005) and might harbor additional populations of this species.

Pilea miguelii Dorr & Stergios, sp. nov.
urn:lsid:ipni.org:names:77142872-1
Figure 2

Pilea sp. B, Dorr et al., Contr. U.S. Natl. Herb. 40: 146. 2000 [2001].
Pilea sp. B, vel aff., Dorr et al., Contr. U.S. Natl. Herb. 40: 146. 2000 [2001].

Diagnosis. Similar to Pilea haenkei Killip in the extreme difference in size of leaf lami-
nae at each node, but differing in lamina shape (narrowly ovate to ovate or obovate
versus ovate-lanceolate) and base (asymmetrically cuneate versus cordate).
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Type. VENEZUELA. Trujillo: Mpio. Boconé: “Laguna Negra,” carretera entre
Batatal y Mosquey, 1700 m, 3 Apr 1994, B. Stergios & M. Nino 16028 (holotype:
PORT [58122]; isotypes: NY, US [00727846]).

Description. Herb or shrublet, to 1.5 m tall; terrestrial; monoecious. Stems erect,
branched, + suffruticose, drying dull green or dark blackish-brown, glabrous, cystoliths
fusiform, sometimes very dense, internodes 2.3—-11 cm x 2-3 mm (shorter distally),
terete and becoming + angulate in cross-section when dry. Stipules ca 2 mm long, del-
toid, drying light-brown, caducous. Leaves petiolate, distichous; petioles at the same
node unequal by a ratio of 1:(5—) 10-20, major petioles 0.5—4 c¢m long, minor petioles
ca 1 mm long or subsessile, glabrous; laminae of leaves at each node unequal by a ratio
of 1:5-11.5; major laminae in a pair 5-11.5 x 2-5.5 (=7) cm, narrowly ovate to ovate
or obovate, slightly asymmetric, membranous, 3-nerved from the base or lateral nerves
diverging from the midrib 1-2 mm above the base, secondary nerves 12—14 pair, borne
80-90° to the midrib; upper surface dull or dark green, glabrous, cystoliths fusiform,
unequal in size, often dense, lower surface pale or dull green, glabrous, midrib and sec-
ondary nerves prominently raised, base asymmetrically cuneate, margin coarsely cre-
nate to serrate its entire length, apex long acuminate; minor laminae in a pair 0.9-2 x
0.5—1 cm, otherwise as major laminae. Inflorescences > 20 per stem, unisexual, white,
whitish-green or green; bracts broadly deltate, ca 1 mm long; bracteoles broadly del-
tate, ca 1 mm long. Staminate inflorescences 4 per axil, 10-15 x 17-20 mm, bearing
> 50 flowers in a loose, spreading cyme; peduncles 2-5 mm long, glabrous; pedicels
ca 0.5-1 mm long, glabrous. Staminate flowers ca 1 mm long, greenish-white; tepals
4, ca 0.75 mm long, + verrucose; stamens 4. Pistillate inflorescences 4 per axil, ca 10
x 18 mm, bearing > 50 flowers in a loose, spreading cyme; peduncles 2-5 mm long,
glabrous; pedicels 0.5-0.75 mm long, glabrous. Pistillate flowers ca 0. 5 mm long.
Infructescences not seen.

Distribution and ecology. Known only from the Andes of Venezuela (Lara, Mé-
rida, and Trujillo states) where it forms colonies in the understory of cloud forest;
1490—2600 (—3210) m.

Etymology. This species is named for S. Miguel Nino, professor at UNELLEZ,
Guanare, and valued collaborator in our investigations of the Andean flora.

Specimens examined. VENEZUELA. Lara: Mpio. Mordn: Quebrada Los Ce-
dros (09°31'N, 070°01'W), 15 km al S de Humocaro Alto, hacia Guaité, 1500 m,
8 Jul 1974, J.A. Steyermark & V. Carreiio Espinoza 110270 (VEN). Mérida: Mpio.
Arzobispo Chacén: NW- and W-facing slopes of Quebrada de Montafia, in La Mon-
tafa de Los Torritos, tributary to Rio Canagud, above Finca La Montafia, 8 km SW
of Canagud, 1925-2075 m, 8 May 1944 , /. A. Steyermark 56365 (US). Mpio. Rangel:
Quebrada entre Aracay y La Cuchilla, 08°56'N, 070°36"W/, 2250 m, 28 Dec 1985, A.
Fernandez 1582 (PORT). Mpio. Libertador: between Los Corales and Las Cuadras,
1490-3210 m, 25 Mar 1944, J.A. Steyermark 55767 (US). Trujillo: Mpio. Boconé:
Limites del Pdramo de Guaramacal y el bosque nublado, 25 km SE de Bocond, ca
09°13'N, 070°10"W, 2200-2600 m, 23 Jan 1986, G. Aymdm’ et al. 5000 (PORT);
Parque Nacional Guaramacal, en los alrededores del acueducto de Bocond, detras de la
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Figure 2. Pilea miguelii. A Habit; note the unequal leaf laminae at each node B Leaf detail (major
lamina upper surface) showing cystoliths € Staminate inflorescence D Detail of staminate inflorescence.
E Staminate flower showing tepals covering anthers F Pistillate inflorescence G Pistillate lower H Pistil-
late flower with tepals teased apart to show mature ovary. (A from B. Stergios & M. Niro 16028 (PORT);
B-E from B. Stergios & M. Nijio 16028 (US); F-H from J.A. Steyermark 55767 (US)).
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Laguna de Los Cedros, 09°14'38"N, 070°13'12"W/, 1850 m, 12 Mar 1998, N. Cuello
et al. 1399 (PORT, US); Parque Nacional Guaramacal, vertiente occidental, Sector El
Santuario, alrededores de La Cueva, ca 09°10'N, 070°18"W, 1800 m, 1 May 1998, V.
Cuello et al. 1432 (NY, PORT, US); 13 km ESE of Boconé, 1 km W of Guaramacal,
09°11'N, 070°09'W, 1600 m, 16 Mar 1982, R. Liesner et al. 12896 (MO, PORT,
VEN). Entre Boconé y El Batatal, 1800 m, 5 Sep 1966, J.A. Steyermark & M. Rabe
97410 (NY, US, VEN).

Discussion. Pilea miguelii belongs in the Heterophyllae species group of Weddell
(1869) and the Centradenioideae species group of Killip (1936). The new species is
easily recognized by the combination of the extreme difference in leaf laminae size at
each node and the branching inflorescences.

One of the specimens (Steyermark 56365, US) that fits our concept of Pilea miguelii
was identified by Killip (in sched.) as P. losensis Killip, but the similarity is superficial.
Killip (1936) included P. losensis in his Multiflorae species group and unlike our new
species the leaf laminae at each node are + equal in size (versus distinctly unequal),
the laminae are narrowly elliptic to oblong-elliptic (versus narrowly ovate to ovate or
obovate), and the apices are acuminate (versus long acuminate). In addition, the type
of P. losensis, at least, is sparingly branched while most collections of P. miguelii are
profusely branched.

Another specimen (Steyermark 55767, US) that fits our concept of Pilea miguelii
was identified by Killip (in sched.) as P. carnosula Wedd., also in his Multiflorae spe-
cies group (Killip 1936). This “new record” for Venezuela was reported by Steyermark
(1957 as “carnulosa’) and subsequently repeated by Romaniuc Neto (2008 as “carnu-
losa”). The two species are only superficially similar. The leaf laminae at each node are
+ similar in size in P. carnosula and the major laminae of P. carnosula are smaller than
those of P. miguelii (0.8—4 versus 5-11.5 cm long).

The very dense, whitish covering of cystoliths on the leaves and stems of one collec-
tion (Steyermark & Rabe 97410) from Trujillo makes the material look different than
the type of Pilea miguelii, but a careful examination of other morphological characters
(leaf size, shape, venation, etc.) convinces us that this sterile collection belongs with 2.
miguelii as does another sterile collection (A. Fernandez 1582) from Mérida that also
has a dense covering of cystoliths.

Table 2 summarizes the differences between Pilea miguelii and other species to
which it is compared (see diagnosis) or with which it has been confused.

Table 2. Diagnostic characters that distinguish Pilea miguelii and several similar species.

Pilea haenkei Pilea losensis

unequal

Characters Pilea miguelii Pilea carnosula

Leaf laminae at a node unequal + equal + equal

narrowly ovate to ovate narrowly elliptic to

Leaf shape

or obovate

narrowly lanceolate

ovate-lanceolate

oblong-elliptic

Major lamina size

5-11.5 x 2-5.5 (<7) cm

0.8-4 x 0.5-1.5 cm

9-13 x 3.5-4.5 cm

6-12x2-2.5cm

Leaf base

asymmetrically cuncate

indistinctly cordate

indistinctly cordate

indistinctly cordate

Leaf apex

long acuminate

long acuminate

acuminate

acuminate
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Conservation status. We cannot discern a threat to Pilea miguelii using [IUCN
criteria (IUCN 2001). We are aware of 15-20 distinct populations, all but one of
which is in either Guaramacal National Park or the Sierra Nevada National Park. The
extent of occurrence (EOO) is less than 5000 km? and the area of occupancy (AOO)
is less than 500 km?, which might suggest that the species is Endangered (E) under
criteria B1 or B2, but there are > 5 populations and no evidence of their decline.

Pilea nicholasii Dorr & Stergios, sp. nov.
urn:lsid:ipni.org:names:77142873-1
Figure 3

Pilea sp. C, Dorr et al., Contr. U.S. Natl. Herb. 40: 147. 2000 [2001].

Diagnosis. Most similar to Pilea hydrocoryliflora Killip from which it can be distin-
guished by the distinctly asymmetrical laminae that are pruinose (i.e., with a waxy,
powdery, whitish bloom) below.

Type. VENEZUELA. Trujillo: Mpio. Boconé: Parque Nacional Guaramacal, La-
guna de Agua Negra — parte alto [sic] de la Qda. Salvaje, 2000-2100 m, 14 Apr 2003,
B. Stergios & L.J. Dorr 20208 (holotype: PORT [86924]; isotypes: BM, G, K, MO,
NY, P, US [00728426]).

Description. Herb, to 50 cm tall; terrestrial or hemiepiphytic; monoecious. Stems
erect, ascending or spreading, rarely trailing, branched or not, succulent, drying brown
or dark reddish-brown, glabrous, younger stems often with minute peltate glands,
cystoliths fusiform or absent, internodes 6-50 x ca 1-3 mm (shorter distally), terete,
+ flattened when dry, fragrant when crushed (fide Licata & Culleo 233). Stipules ca
1-1.25 mm long, broadly deltate, drying dark brown, persistent. Leaves petiolate, dis-
tichous; petioles at each node unequal by a ratio of 1:4.3-17 (-33); major petioles
12-33 mm long, canaliculate above, glabrous; minor petioles 1-4 mm long or subses-
sile, canaliculate above, glabrous; laminae of leaves at each node unequal by a ratio of
1:1.2-3.2; major laminae in a pair 3.7-9 x 1.4-3.2 cm (laminae usually larger distally),
ovate or obovate, asymmetrical, subcoriaceous, 3-nerved from the base or lateral nerves
diverging from midrib 1-2 mm above the base, sometimes forming flap-like domatia
where the 3 nerves join, midrib and lateral nerves prominent or not, lateral nerves vis-
ible almost the entire length but disappearing just below the apex, secondary nerves
6-9 (-20) pair, often becoming obscure or fading distally, borne 60-80 (-90)° to the
midrib, often strongly curved distally, upper surface dark green, drying dark brown or
reddish-brown, glabrous or with minute, peltate scales, cystoliths fusiform, varying in
length, lower surface pruinose, pale green, drying whitish with scattered dark spots and
minute, peltate scales, cystoliths sometimes present, base cuneate or less commonly
truncate, asymmetrical, margin regularly toothed, sometimes teeth overlapping the
lamina, apex acute to shortly acuminate, sometimes asymmetrical; minor laminae in a
pair 1.4-3.5 x 0.8—1.6 mm, otherwise as major laminae. Inflorescences 1-5 per stem,
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unisexual; bracts ca 1 mm long; bracteoles ca 1 mm long. Staminate inflorescences 1
per axil, 33-50 mm long, bearing (18-) 40—60 flowers in a + compact to loose cyme;
peduncles 25-45 mm long, equal to or exceeding major petioles in length, glabrous
except for minute, peltate scales, occasionally cystoliths present; pedicels 0.5-1.25 mm
long, glabrous. Staminate flowers ca 1 x 1.5 mm immediately prior to anthesis, white,
creamy-white, greenish-white or greenish-red; tepals 4, ca 1 mm long, glabrous, oc-
casionally cystoliths present and also often minute, peltate scales, apices ca 0.25 mm
long, glabrous; stamens 4. Pistillate inflorescences 1 per axil, 1-12 mm long, bearing
15-30 flowers in a + compact head-like cyme; peduncles 0.5-8 mm long, glabrous;
pedicels ca 0.25-1 mm long, glabrous. Pistillate flowers ca 1.25 mm long, cucullate
tepal ca 1 mm long, elliptic or ovate, lateral tepals minute. Infructescences 23-28 mm
long; peduncles 19-25 mm long; achenes 1-1.5 x ca 1 mm, slightly compressed, + el-
lipsoid, verrucose, margin narrowly thickened.

Distribution and ecology. Known only from the Andes of Venezuela (Lara, Por-
tuguesa, and Trujillo states) where it is found in the understory of montane and cloud
forest; 1900—2800 m.

Etymology. This species is named for Nicholas Dorr who assisted with field work
in the Venezuelan Andes, but clearly prefers the rigors of Chichiriviche to those of the
mountains.

Specimens examined. VENEZUELA. Lara: Mpio. Mordn: SW-facing slopes at
Los Aposentos, above Las Sabanetas, above Humocaro Bajo, 2500-2530 m, 3 Feb
1944, J.A. Steyermark 55213 (NY, US, VEN); Pica que va desde Buenos Aires a Pdra-
mo Las Rosas, 09°34'N, 070°06"W, 2300-2600 m, 15 Nov 1984, H. van der Werff ¢
R. Rivero 7963 (PORT). Portuguesa: Mpio. Sucre: Fila del Helechal, en el limite con
el Edo. Lara, 80 km al NO de Guanare, al N de Chabasquén, ca 2000 m, 09°32'N,
069°58'30”W, 9 Feb 1984, B. Stergios et al. 6722 (PORT, US). Trujillo: Mpio. Bo-
coné: Guaramacal, 20 km al E de Bocond, ca 09°14'N, 070°11"W, 1900-2300 m, 7
Feb 1987, G. Aymard et al. 5226 (PORT); Parque Nacional Guaramacal, vertiente
sur, ca 09°12'45'N, 070°09'51”W, 2350 m, 21 Apr 1998, N. Cuello et al. 1416 (NY,
PORT, US); Parque Nacional Guaramacal, trail from la Laguna de las Aguas Negras
to la Qda. Salvaje, N slope of mountain, 09°19'N, 070°11'W, 27 Oct 1998, L./. Dorr
et al. 8279 (PORT, US); Parque Nacional Guaramacal, road from Boconé to Guara-
macal, SE of Bocond, ca 15 km from the post of the park guards, S slope of mountain,
09°13'N, 070°12"W, 3 Nov 1998, L.J. Dorr et al. 8455 (K, MO, PORT, UYS), Ibid.,
L.J. Dorr et al. 8471 (G, K, MO, P, PORT, US); Parque Nacional Guaramacal, trail
from El Cafenol (E of Mosquey) to Fila Los Recostaderos, 1790-2200 m, 12 Jun
2001, L.J. Dorr et al. 8872 (G, K, MO, P, PORT, US); Parque Nacional Guarama-
cal, en la vertiente norte, 2300 m, 27 May 1995, A. Licata ¢ N. Cuello 158 (PORT,
US), Ibid., 09°14'59.78”N, 070°12'43.36”W, 2100 m, 19 Jun 1995, A. Licata ¢ N.
Cuello 233 (PORT, US); Camino al Cerro Guaramacal via la laguna de “Los Cedros,”
21 Mar 1981, B. Stergios 2544 (PORT); P.N. Guaramacal, vertiente norte, 2100 m,
Mar 2003, B. Stergios 19986 (PORT, US); Parque Nacional Guaramacal, sector tro-
cha Laguna Negra — quebrada del Salvaje, 1850-2100 m, 15 Jun 2002, B. Stergios &



68 Laurence J. Dorr ¢ Basil Stergios | PhytoKeys 42: 57-76 (2014)

tafl ,. .

for 00000 B

g
10190

Figure 3. Pilea nicholasii. A Habit; note the unequal leaf laminae at each node B Leaf detail (major
lamina upper surface) showing cystoliths € Stipules, stem, and petiole bases with cystoliths D Staminate
inflorescence E Staminate flower + in bud F Staminate flower showing stamens G Infructescence H, |
Pistillate flowers with developing achenes. (A, D-F from B. Stergios et al. 20074 (US); B, C from B.
Stergios & R. Caracas 19671 (US); G-l from B. Stergios 19986 (UYS)).
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R. Caracas 19671 (MO, PORT, US); Fila de Agua Fria, 09°16.70'N, 070°8.65"W,
2700-2800 m, Jan—Feb 1996, B. Stergios ¢ L. Zambrano 17701 (PORT, US); Cerro
Guaramacal, Boconé, 09°15'N, 070°13"W, ca 2000 m, 29 Nov 1983, B. Stergios et
al. 6561 (NY, PORT); Parque Nacional Guaramacal, trail from Casa Vicuyal toward
Paramo de Vicuyal, 2200-2600 m, 10 Apr 2003, B. Stergios et al. 20074 (G, K, MO,
NY, PORT, US); Parque Nacional Guaramacal, NE slopes of Cerro Guaramacal be-
tween Laguna de Los Cedros and the summit of the road to Guaramacal, 09°15'N,
070°125"W, 21 Sep 2003, B. Stergios et al. 20639 (PORT, US). Mpio. Carache: Entre
La Pefa y Agua de Obispo, 22-28 km de Carache, 2400-2500 m, 1 Mar 1971, J.A.
Steyermark 104972 (US-2 sheets).

Discussion. The majority of collections of Pilea nicholasii have either staminate or
pistillate inflorescences on a stem. Several collections, including the type (Stergios &
Dorr 20208), however, have both staminate and pistillate inflorescences on the same
stem, and at least one collection (Cuello et al. 1416) has both staminate and pistillate
inflorescences arising from the same leaf axil. This suggests to us that the species is
monoecious rather than dioecious.

Sometimes the pedicels on staminate inflorescences are sterile. The cause of this
is not clear: it may be that some male flowers are caducous or, as suggested by one of
the reviewers of this manuscript, the consequence of fungal infection. A number of
the pistillate inflorescences, especially on specimens with conspicuous staminate in-
florescences, are very cryptic with very short peduncles. Other pistillate inflorescences
have pronounced peduncles. In any case, there appears to be a bias toward collecting
specimens with either staminate inflorescences or infructescences probably because
these plants are more visible and manifestly fertile.

Pilea nicholasii belongs in the Heterophyllae species group of Weddell (1869).
Its placement in one of the species groups proposed by Killip (1936) is somewhat
problematic as depending upon which pair of leaves at a single node are measured
P. nicholasii falls into either Killip’s Centradenioideae species group with major leaf
laminae more than twice as long as minor leaf laminae or his Capitellatae species group
with the major leaf laminae less than twice as long as the minor ones. Among species
placed in the former group, P. nicholasii is similar to P. hydrocotyliflora Killip, which
was described from Colombia (Norte de Santander). However, the undersurface of
the laminae is pruinose in the former and glabrous in the latter species. This makes the
leaves of P. nicholasii look lighter below than above while those of P. hydrocoryliflora
are uniformly green. In addition, the major laminae of the former are markedly asym-
metrical whereas in the latter they appear to be + symmetrical.

Pilea nicholasii also bears a superficial resemblance to Pilea pichisana Killip, an-
other species in the Centradenioideae group that is known only from Peru (Junin).
The major leaf laminae of P. pichisana, however, are smaller than those of P. nicholasii
(2-2.8 x 1-1.3 versus 7-9 x 1.4-3.2 cm) and the cystoliths are different (punctiform
versus fusiform).

Pilea nicholasii does not appear to have any close allies in the Capitellatae species
group of Killip (1936). It keys to a group of three species that are monoecious, but
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Table 3. Diagnostic characters that distinguish Pilea nicholasii and two similar species.

Characters Pilea nicholasii Pilea hydrocotyliflora Pilea pichisana
Leaf symmetry asymmetrical + symmetrical symmetrical to asymmetrical
Major lamina size 7-9 x 1.4-3.2 cm 4-8 x 1.5-2.5cm 2-2.8 x 1-1.3 cm
Leaf base cuneate of less commonly subrounded rounded or subacute
truncate
Leaf apex acute to shortly acuminate long acuminate acute or acuminate
Foliar indument pruinose glabrous glabrous
Foliar cystoliths fusiform fusiform punctiform

none of these three species has the pruinose undersurface of the leaf laminae found in
our new species.

Characters for distinguishing Pilea nicholasii from P. hydrocoryliflora and P. pichisana
are given in Table 3.

Conservation status. Using [UCN criteria IUCN 2001) we could not identify a
threat to Pilea nicholasii. We are aware of 15-20 distinct populations, the majority of
which are in Guaramacal National Park. The extent of occurrence (EOO) is less than
5000 km? and the area of occupancy (AOO) is less than 500 km?, which might sug-
gest that the species is Endangered (E) under IUCN criteria B1 or B2, but there are
> 5 populations and as with P. matthewii we would expect the species to be found in
similar habitat along the east-facing slopes of the Sierra Nevada de Mérida.

Pilea nidiae Dorr & Stergios, sp. nov.
urn:lsid:ipni.org:names:77142874-1
Figure 4

Pilea sp. D, Dorr et al., Contr. U.S. Natl. Herb. 40: 147. 2000 [2001].

Diagnosis. Similar to Pilea flexuosa Wedd. from which it differs by its asymmetrically
elliptic to narrowly-elliptic or obovate (versus broadly ovate) laminae that are asym-
metrically cuneate (versus rounded or cordate) at the base.

Type. VENEZUELA. Trujillo: Mpio. Boconé: Parque Nacional Guaramacal,
sector vertiente sur, 2800-2900 m, 25-30 Jul 2002, B. Stergios & R. Caracas 19810
(holotype: PORT [85861]: isotypes: K, MO, US [00772535]).

Description. Herb, to 1.25 m tall; terrestrial; dioecious. Stems erect or prostrate
(fide Stergios & Caracas 19810), succulent, branched, drying reddish-brown, dull pur-
ple (fide Szeyermark 55533) or almost black, glabrous, cystoliths punctiform or short
fusiform, often clustered at nodes, internodes 0.8-3.5 x 1-4 mm (shorter distally),
terete in cross-section, angulate when dry, nodes constricted (at least when dry). Stip-
ules 6-11 mm long, narrowly triangular, drying pale brown or tan, persistent. Leaves
petiolate, distichous; petioles at the same node unequal by a ratio of 1:11.5-13.5
(—23), canaliculate above, glabrous; major petioles 2.3—2.7 cm long; minor petioles ca
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1-2 mm long; laminae of leaves at each node unequal by a ratio of 1:1.7-2.2, major
laminae in a pair 6.5-9.5 x 1.5-3.2 cm, asymmetrically elliptic to narrowly-elliptic or
obovate, membranous, 3-nerved with lateral nerves diverging from midrib 1-6 mm
above the base, forming pocket domatia where the 3 nerves join, midrib and lateral
nerves prominent below, slightly impressed (or not) above, lateral nerves visible almost
the entire lamina length but disappearing below the apex, secondary nerves 8—14 pair,
borne 70-90° to the midrib and then curved distally, upper surface dark green, drying
dark brown, glabrous except for scattered, minute peltate scales, cystoliths fusiform or
absent, lower surface pale green drying dark brown, glabrous except for scattered, min-
ute peltate scales, base cuneate, asymmetrical, margin coarsely toothed entire length,
apex long acuminate; minor laminae in a pair 3-5 x 0.8-1.5 c¢m, otherwise as major
laminae. Inflorescences 1-10 per stem, unisexual, green suffused with maroon; bracts
ca 2 mm long; bracteoles ca 1 mm long. Staminate inflorescences 1 per axil, 2.8-3.5
cm long, bearing ca 50 flowers in a compact head-like cyme; peduncles 2-3 c¢m long,
glabrous with minute, scattered peltate scales, occasionally cystoliths present; pedicels
ca 0.25 mm long. Staminate flowers ca 1.5 x 1-1.25 mm (mature flowers not seen);
tepals 4, ca 2 mm long, notched inside; stamens 4. Pistillate inflorescences 1 or 2 per
axil, ca 5 mm long, bearing ca 50 flowers in a + loose cyme; peduncles ca 2 mm long,
glabrous; pedicels minute. Pistillate flowers ca 0.5-0.75 mm long, cucullate tepal ca
0.5 mm long, + lanceolate; lateral tepals minute. Infructescences 1-2.5 cm long, fre-
quently including receptive pistillate flowers; peduncles 0.7-1.8 cm long; achenes ca
1.25 x 1 mm, compressed, asymmetrically ellipsoid or lachrymiform, verrucose, mar-
gin narrowly thickened with a very narrow hyaline wing,.

Distribution and ecology. Known only from the Andes of Venezuela (Lara and
Trujillo states) where it is found in the moist, shaded understory of montane forest;
2285-2900 m.

Etymology. This species is named in honor of Nidia Cuello, Director of Herbario
PORT, UNELLEZ, Guanare, and expert on the vegetative ecology of Guaramacal
National Park.

Specimens examined. VENEZUELA. Lara: Mpio. Mordn: Trail from Humoca-
ro to Buenos Aires (caserio) below Pdramo Los Rosas (ca 09°40'N, 070°05'W), 2750
m, 25 Jul 1979, R. Liesner et al. 8158 (MO, VEN); Between Buenos Aires to Canyon
of El Callado, above Humocaro Alto, 2285-2740 m, 12 Feb 1944, J.A. Steyermark
55533 (NY, US). Trujillo: Mpio. Boconé: Pdramo Guaramacal, 20-21 km beyond
jet. with hwy. NE of Bocond, ca 09°13'N, 070°13"W, 2640-2700 m, 14 Mar 1984,
J.L Luteyn & E. Cotton 9705 (MO, NY, PORT, VEN).

Discussion. Pilea nidiae belongs in the Heterophyllae group of Weddell (1869).
Its 3-nerved, toothed leaves that are unequal in size at each node and conspicuous,
persistent stipules place it in the Flexuosae group of Killip (1936, 1939). We have not
encountered any other Andean species from Venezuela with stipules that are as large
as those of P. nidiae.

The leaf laminae of one of the paratype collections (Steyermark 55533) are narrow-
er than in the type of Pilea nidiae and densely covered in cystoliths above and below
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Figure 4. Pilea nidiae. A Habit; note the unequal leaf laminae at each node B Leaf detail (major lamina
upper surface) showing cystoliths € Stipules and stem covered with cystoliths D Staminate inflorescence
E Infructescence F, G Pistillate flowers with developing achenes. (A, D from J.L. Luteyn & E. Cotton
9705 (NY); B, C from J.A. Steyermark 55533 (US); E=G from B. Stergios & R. Caracas 19810 (US)).
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Table 4. Diagnostic characters that distinguish Pilea nidiae and P, flexuosa.

Characters Pilea nidiae Pilea flexuosa
Stipule shape (length) narrowly triangular (6-11 mm) ovate orbicular (4-6 mm)
Major leaf lamina size 6.5-9.5 x 1.5-3.2 cm 2-6 x1.5-4 cm

Leaf shape elliptic to narrowly elliptic or obovate broadly ovate

Leaf base cuneate rounded or cordate
Leaf apex long acuminate abruptly acute to acuminate

(the type mostly lacks cystoliths). All other characters (leaf shape, venation, toothing,
etc.) agree with our concept of this new species.

Conservation status. Using IUCN criteria IUCN 2001) we tentatively consider
Pilea nidiae to be Endangered (E). The known range of the species is less than 5000
km? (IUCN criterion B1) and there are only four known populations and of these only
two are in a protected area (IUCN criterion B1(a)). We know nothing, however, about
the dynamics of these populations and whether or not they are declining.

Additional Notes on Pilea in Venezuela

The following list includes corrections, additions, and deletions to the checklist of Pilea
published in the catalog of the vascular flora of Venezuela (Romaniuc Neto 2008).

Pilea acuminata Liebm. — This species should be added to the flora of Venezuela. Our
voucher is: Trujillo: Mpio. Bocond: 13 km ESE of Bocond, 1 km W of Guarama-
cal, 09°11'N, 070°09'2, 1600 m, 16 Mar 1982, R. Liesner et al. 12884 (PORT).
Earlier Dorr et al. (2000) reported this collection as Pilea pubescens Liebm., with
which it is allied, but from which it can be separated by the coarse serrations on
the leaf margin. Also, according to Killip (1939) P. pubescens is a species found at
low elevations in South America.

Pilea arguta (Kunth) Wedd. — The authorship as given by Romaniuc Neto (2008)
is corrected. Also, Killip (1939) expressed doubt as to whether or not this species
occurs in Venezuela. The type locality is “prope Nova Valencia Caracasarum,” but
the species is otherwise known only from high elevations in Colombia and Ecua-
dor and it has not been recollected near Valencia, Carabobo nor anywhere else
along the Coastal Cordillera of Venezuela.

Pilea carnosula Wedd. — This species should be deleted from the flora of Venezuela
because the published record (Steyermark 1957; Romaniuc Neto 2008) of its oc-
currence is based on a misidentification of a specimen (Steyermark 55767, US)
here considered to be Pilea miguelii (see above).

Pilea centradenioides Seem. — Although Romaniuc Neto (2008) stated that this species
occurred in the Distrito Federal, it was not reported from Venezuela by Killip (1936,
1939). The Coastal Cordillera record conflicts with what otherwise appears to be a
range corresponding to the Chocé in Central and South America. Consequently, we
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suspect the Venezuelan record is based on misidentification of material that might
represent P. crugeriana.

Pilea dauciodora Pav. ex Wedd. — Dorr et al. (2000) reported this species from Tru-
jillo, a state record overlooked by Romaniuc Neto (2008). Lara also should be
added to the distribution given by Romaniuc Neto (2008). The following col-
lections serve as vouchers: Lara: Mpio. Mordn: Parque Nacional Dinira, Pdramo
de Jabdn, 09°34'N, 070°06"W, 2900 m, 29 Dec 1999, R. Riina et al. 911 (US);
S- and SW-facing slopes at Palojosco above Los Aposentos, above Humocaro Bajo,
2530-2375 m, 4 Feb 1944, J.A. Steyermark 55233 (US).

Pilea fallax Wedd. — Dorr et al. (2000) reported this species from Trujillo, a state
record overlooked by Romaniuc Neto (2008). In addition, the authorship cited by
Romaniuc Neto (2008) is here corrected.

Pilea hyalina Fenzl — Killip (1939) reported this species from Aragua, a state record
overlooked by Romaniuc Neto (2008). Miranda and Zulia also should be added
to its Venezuelan distribution. Our vouchers are: Miranda: Mpio. Sucre: Parque
Nacional El Avila ruta entre Puesto de Guarda Parques Sabas Nieves y Quebra-
da Chacaito, 10°32'N, 066°51'W, 1000—1500 m, Oct 1992, A. Ferndndez 8321
(US). Zulia: Machiques de Perija: Sierra de Perijd, faldas inferiores, a lo largo del
Rio Yasa, vecinidad de «Guasdma,» arriba de «Kasmera» (Estacién Biolégica de la
Universidad del Zulia), al Suroeste de Machiques, 500-600 m, 26-27 Aug 1967,
J.A. Steyermark & J.E. Ferndndez 99757 (US).

Pilea latifolia Wedd. — This species was reported from Venezuela by Killip (1939),
who cited a collection (Cruger s.n., K) that lacks detailed locality data but which
presumably was made in the Coastal Cordillera.

Pilea lindeniana Wedd. — Killip (1939) reported this species from Mérida, a state
record overlooked by Romaniuc Neto (2008).

Pilea losensis Killip — Killip (1936) described this species from a single collection from
Colombia (Norte de Santander) and later (Killip, 1939) extended its range to in-
clude Venezuela (Aragua). The Venezuelan voucher (H. Pittier 13984, US), how-
ever, is imperfect and we are uncertain as to its identity. Romaniuc Neto (2008)
reported this species from Mérida but we do not know the source of his report.
Killip (in sched.) did determine a collection from Mérida (Steyermark 56365, US)
as Pilea losensis but that collection does not agree with the type of P. losensis and we
believe it represents P. miguelii (see above).

Pilea microphylla (L.) Liebm. — Dorr et al. (2000) reported this species from Tru-
jillo, a state record overlooked by Romaniuc Neto (2008). Romaniuc Neto (2008)
considered Pilea serpyllacea (Kunth) Liebm. to be a synonym of P. microphylla
but the cyme and leaf shape characters cited by Killip (1936) distinguish the two
species. We have not seen material of P. serpyllacea from Venezuela and the vouch-
er (Gehriger 258, US) cited by Killip (1939) has subsessile (versus pedunculate)
cymes and appears to be one of the large-leaved forms of P. microphylla s.1.

Pilea parietaria (L.) Blume — This appears to be the correct name for the Andean
species that Killip (1939) recognized as Pilea rhombea (L.£.) Liebm. Monro (2001)
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placed P. rhombea, described from Mexico, in synonymy under P. parietaria, de-
scribed from the West Indies. Monro (2001), however, did not mention a South
American element. Killip (1939) thought that P. rhombea and P. alsinifolia Wedd.
were both confused with the West Indian P. parietaria. He did acknowledge, how-
ever, that all three species were part of the same complex.

Pilea rhombea (L.£.) Liecbm. — This species should be deleted from the flora of Venezuela
because it is a synonym of Pilea parietaria (see above).
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Abstract

Tynanthus is a genus of lianas that is broadly distributed through the Neotropics. Two new species of
Tynanthus from Brazil are here described and illustrated: 7. densiflorus, from Amazonas, and T espiritosan-
tensis, from Espirito Santo. T densiflorus is recognized by the conspicuous interpetiolar glandular fields,
a feature rarely found in Zynanthus, and the dense thyrses. Tynanthus espiritosantensis, on the other hand,
is recognized by the bromeliad-like prophylls of the axillary buds and the lax thyrses. Information on the
distribution, conservation status and morphologically similar species are provided.

Keywords
Amazonia, Atlantic forest, “cipé-cravo”, lianas, neotropical flora

Introduction

Tynanthus Miers (Bignonieae, Bignoniaceae) is a monophyletic genus of lianas that is
easily recognized by small bilabiate flowers, fruits with raised margins and by the smell
of cloves in vegetative organs (Lohmann 2006). These features, along with flowers ar-
ranged in thyrses, corolla externally densely pubescent, thecae curved forward, ovary
densely pubescent and poorly developed nectar disk characterize the genus (Medei-
ros and Lohmann submitted). Species of Tynanthus are distributed throughout the
Neotropics, occurring predominantly in wet forests (Lohmann and Taylor 2014). The

Copyright M.C.M.P.de Medeiros, L.G. Lohmann. This is an open access article distributed under the terms of the Creative Commons Attribution License
(CC BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.
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highest diversity of Tynanthus is found in Brazil, with most species occurring in Ama-
zonia and the Atlantic Forest.

During the preparation of a taxonomic revision of 7ynanthus (Medeiros and
Lohmann submitted), multiple collections with morphological features that did not
match any of the described species were found. Additional fieldwork and molecular
phylogenetic studies provided further support for the recognition of two new species in
the genus, one from the Amazon region and another from the Atlantic Forest of Brazil.

Material and methods

Morphological analyses and compilation of phenology and distribution data were
based on specimens deposited at CVRD, G, INPA, K, MBM, MG, MO, NY, RB, SP,
SPF and US (Thiers, continuously updated). Descriptions were elaborated following
terminology presented in Radford (1986), Weberling (1989), the Leaf Architecture
Working Group (1999), Gomes-Silva (2009), Nogueira et al. (2013) and Lohmann
and Taylor (2014).

Key to the species of Tynanthus with known occurrences in Brazil

1 Interpetiolar glands present..........cccccuvciiiiiiiiiiiiiiiii, 2
r Interpetiolar glands absent...........cccccoiiiiiiiiiii, 3
2 Leaflets with caudate-mucronate apices; flowers arranged in dense thyrses....

............................................................................................... T. densiflorus
2’ Leaflets with acuminate or obtuse-mucronate apices; flowers arranged in lax

ERLYTSES vttt T. pubescens
3 Prophylls of the axillary buds foliaceous..........ccccueuvueeiiininniiciinnnne. 4
3 Prophylls of the axillary buds minute and triangular, or bromeliad-like.......5
4 Young branchlets puberulent to glabrescent; tendrils trifid; corolla 1.2-1.7

CITL 1ttt ettt ettt ettt b ettt et T. panurensis
4 Young branchlets villous to pubescent; tendrils simple; corolla 0.4-0.8 cm ..

............................................................................................... T. polyanthus
5 Prophylls of the axillary buds minute and triangular.............cccccceovnnnnnne. 6
5 Prophylls of the axillary buds bromeliad-like ...........cccccoovivniiiinnnnn. 7
6 Flowers arranged in dense thyrses; calyx laciniate................... T. fasciculatus
6 Flowers arranged in lax thyrses; calyx minutely denticulate or truncate....... 8
7 Leaflet domatia with trichomes; petioles, petiolules and inflorescence axis

without patelliform trichomes........cccocoeiniirnicinncnne. T.espiritosantensis
7 Leaflet domatia without trichomes; petioles, petiolules and inflorescence axis

with patelliform trichomes........cccoeeeineiiniinniinncee. T. schumannianus
8 Branchlets tomentose to pubescent throughout; fruits unwinged, with mar-

gins slightly raised.........c.ccoooiiiiiiniicce T. cognatus
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8 Branchlets glabrescent (sometimes pubescent only at the nodes); fruits

winged, with margins prominently raised ..........c.cccooeeiiiinnniieiininnes 9
9 Leaflets with acuminate-mucronate apices; corolla 1-1.4 cm....... T. labiatus
9 Leaflets with caudate-mucronate apices; corolla 0.5-0.9 cm .. T. micranthus
Taxonomy

1. Tynanthus densiflorus M.C. Medeiros & L.G. Lohmann, sp. nov.
urn:lsid:ipni.org:names:77142875-1

Type. Brazil. Amazonas: Manaus-Itacoatiara, km 26, Reserva Florestal Adolpho Du-
cke, 16 Aug 1996, L.C. Procépio et al. 14 (holotype: INPA-189631!; isotypes: G!, K!,
MG, MO!, NY!, RB!, SP!, U) Fig. 1A-L.

Diagnosis. Tynanthus densiflorus differs from Tynanthus panurensis (Bureau)
Sandwith by the interpetiolar gland fields (lacking in 7" panurensis), minute triangular
prophylls of the axillary buds (versus foliaceous in 7. panurensis) and dense thyrses
(versus lax in 7. panurensis). It further differs from Tynanthus pubescens A.H. Gentry
in the leaflets with a caudate-mucronate apex (versus acuminate or obtuse-mucronate
apices in 7. pubescens) and the dense inflorescences (versus lax in 7. pubescens).

Description. Liana. Branchlets subtetragonal to terete, finely striate, with lenticels,
pubescent to puberulent, with simple and peltate trichomes; interpetiolar ridge absent
or present; interpetiolar glands present; prophylls of the axillary buds 0.5-0.8 mm long,
1-2.5 mm wide, minute, shallowly triangular, puberulent throughout, with simple and
peltate trichomes. Leaves 2-3 foliolate; terminal leaflets modified into a trifid tendril;
petioles and petiolules with a more or less conspicuous canalicule on the upper side,
puberulent to glabrescent throughout, with simple and peltate trichomes; petioles
1.8-5.6 cm long; petiolules (0.6-)1.4-3.8 cm long, lateral ones with equal lengths and
the terminal one longer, when present; leaflets (3.2-)5-16.1 cm long, (1.3-)2-9.5 cm
wide, membranous to chartaceous (sometimes subcoriaceous), discolor or concolor,
ovate, apex caudate, mucronate, base cuneate to truncate or subcordate, symmetrical or
asymmetrical, margin entire; the abaxial surface pubescent to puberulent throughout
(sometimes only on and near the veins), with simple, peltate and patelliform trichomes;
the adaxial surface pubescent to glabrescent throughout (sometimes only on and
near the veins), with simple, peltate and patelliform trichomes; glandular trichomes
evenly distributed throughout both surfaces; first venation pinnate, second venation
weak brochidodromous, third venation alternate percurrent (sometimes random re-
ticulate); pocket domatia with (sometimes without) trichomes. /nflorescence 3-9.5 cm
long, a thyrse, axillary, dense, corymbose to conical in aspect; axis densely pubescent
to puberulent, with simple and peltate trichomes; inflorescence bracts 0.5-2.5 mm
long, predominantly caducous, triangular to linear triangular, densely pubescent to
pubescent throughout; floral bracts 0.4-0.6 mm long, triangular; floral pedicels 1-7
mm long. Calyx green to grayish, 1.5-2.2 mm long, 1.4-1.9 mm wide, membranous
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L (S=)

Figure 1. Tynanthus densiflorus sp. nov.: A Flowering branch B Detail of lenticels in the oldest portion of
branchelet € Detail of pubescent indumentum in the youngest portion of branchelet D-E Interpetiolar
glands F Detail of inflorescence axis with bracts G Open corolla showing the androecium H Open calyx

showing the gynoecium I Ovary cross section showing ovules [L.C. Procépio 14 (NY)].

to chartaceous, with a transversal aperture, truncate or minutely 5-denticulate, densely
pubescent to pubescent outside, with simple and peltate trichomes, glabrous inside;
lobes 0.1-0.2 mm long. Corolla cream or pale yellow, 0.8-1.5 cm long, 0.3-0.5 cm
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wide at the tube opening, bilabiate, with two (almost totally fused) upper lobes and three
lower lobes, densely pubescent throughout outside, with simple and peltate trichomes;
tube 3—5 mm long, internally glabrous at the top, tomentose at the base, with simple,
long and short stipitate trichomes; nectar guides present, yellow; lobes entire, densely
pubescent to pubescent throughout lower ones and at margins of or throughout upper
ones; upper ones 0.4—1.4(-2.9) mm long, 0.7-1.5(-2.4) mm wide, acute to obtuse;
lower ones 2.1-4 mm long, 2-3.6 mm wide, obtuse to rounded. Androecium with
four fertile stamens inserted at 1.5-2.5 mm from the base of the corolla; shorter ones
3.5-5.5 mm long; longer ones 4.5—7 mm long; filaments with long and short stipitate
trichomes at the base; anther thecae cream, 1.1-1.4 mm long, obovate to elliptic, di-
vergent and reflexed forward, glabrous, subexserted; connective extending 0.2-0.3 mm
beyond anther attachment; staminode covered with long and short stipitate trichomes,
1.5-2.7 mm long. Gynoecium ca. 7-9 mm long; ovary 1.3-1.5 mm long, 0.7-0.8 mm
wide, conical, velutinous, with simple trichomes, with a ring of longer trichomes at
the base, with two or four series of ovules per locule; nectar disc reduced, not evident;
style 5-7 mm long, tomentose at the base, with simple trichomes; stigma with lamellae
lanceolate, glabrous. Fruit not seen. Seeds not seen.

Distribution and habitat. Known from wet forests in Manaus and proximity
(Amazonas, Brazil).

Etymology. The species epithet refers to the thyrses with flowers densely arranged.

Phenology. Flowers in August. Fruiting period is unknown.

Conservation status. According to IUCN (2001) criteria, this species is consid-
ered Vulnerable (VU B2ab(iii)). The type collection is from a protected area (Reserva
Florestal Adolpho Ducke), where a reasonable number of individuals are found (pers.
obs.). Nevertheless, the proximity of Manaus can be considered a region characterized
by continuous urbanization. Additional studies on distribution and abundance of 7.
densiflorus are still necessary in order to confirm its conservation status.

Discussion. Tynanthus densiflorus is characterized by dense thyrses, with a corym-
bose to conical aspect, as well as the presence of interpetiolar glands. The type collec-
tion of 7. densiflorus was treated as 7. panurensis (Bureau) Sandwith for the Guide of
the Ducke Reserve (Lohmann and Hopkins 1999). Indeed, the two species are similar
in the occurrence of ovate leaflets and corolla tube that is internally tomentose at base.
However, the presence of interpetiolar glands in 7. densiflorus (versus absent in 7.
panurensis), the minute prophylls (versus foliaceous in 7. panurensis) and dense inflo-
rescences (versus lax in 7. panurensis) allow the distinction of these taxa. Tynanthus
pubescens A H. Gentry is another species that is morphologically similar to 7. densi-
florus. Both taxa have similar corolla lengths (around 1-1.6 cm in 7. pubescens) and
show interpetiolar gland fields; however, the caudate-mucronate leaflet apex (versus
acuminate or obtuse-mucronate in 7. pubescens) and the dense inflorescences (versus
lax in 77 pubescens) differentiate both taxa.

Additional specimens examined. BRAZIL. Amazonas: 2-5 km N of Manaus-
Itacoatiara Road at km 79 near Rio Preto da Eva, 100-200 m, 24 November 1974,
A. Gentry 12849 (INPA, MG, MO). Rio Camanau, 28 June 1987, P. Grenand et al.
2787 (INPA). Manaus, Campus of INPA, Estrada do Aleixo, 22 November 1974,
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A. Gentry 12792 (INPA); 30 November 1974, A. Gentry 13018 (INPA, MO); 1bid.,
Transect vouchers, Line 1, 11 December 1974, A. Gentry 13181 (INPA, MO); Es-
trada do Aleixo near Manaus, km 6-7 past INPA, 2 December 1974, A. Gentry 13040
(INPA, MO); Reserva Florestal Adolpho Ducke, Parcela PPBio (L0O3 1000 m), 100
m, 02°56'03"S, 59°57'32"W, 14 December 2010, M.C. Medeiros et al. 21 (SPF); Ibid.,
préximo a estagio meteoroldgica, 120 m, 02°55'37"S, 59°58'33"W, 15 December
2010, M.C. Medeiros et al. 22 (SPF); Ibid., proximidades do refeitério da base da re-
serva, na beira da estrada, 110 m, 02°55'59"S, 59°57'56"W, 16 December 2010, M.C.
Medeiros et al. 25 (SPF).

2. Tynanthus espiritosantensis M.C. Medeiros & L.G. Lohmann, sp. nov.
urn:lsid:ipni.org:names:77142876-1

Type. Brazil. Espirito Santo: Linhares, Reserva Natural da CVRD, Estrada Oiticica, km
2.3, 6 Feb 2008, D.A. Folli 5931 (holotype: CVRD-11073!; isotype: SPF!) Fig. 2A-1.

Diagnosis. Tynanthus espiritosantensis difters from Tynanthus schumannianus
(Kuntze) A.H. Gentry by the presence of trichomes in the leaflet domatia (versus
absence in 7. schumannianus), lack of patelliform trichomes on petioles, petiolules and
inflorescence axis (versus presence in 7. schumannianus) and larger calyx, 2.3-2.7 mm
long, 1.8-2.5 mm wide (versus 1-2 mm long, 1.1-1.9 mm wide in 7. schumannianus).

Description. Liana. Branchlets tetragonal to terete, finely striate, with lenticels,
glabrescent (sometimes pubescent at the nodes), with peltate and patelliform
trichomes (sometimes simple trichomes also present); interpetiolar ridge absent;
interpetiolar glands absent; prophylls of the axillary buds 1.2-2.5 mm long,
0.7-1.1 mm wide, bromeliad-like, glabrescent (rarely puberulent), with peltate
trichomes (rarely with simple trichomes as well). Leaves (2—)3 foliolate; terminal
leaflets modified into a trifid tendril; petioles and petiolules with a more or less
conspicuous canalicule on the upper side, puberulent throughout, with simple and
peltate trichomes; petioles 1-6 cm long; petiolules 0.5-3.5 ¢cm long, lateral ones
with equal lengths and the terminal one longer, when present; leaflets (4-)5-11.9 cm
long, (1.5-)1.9-5.4 cm wide, membranous to chartaceous, discolor, elliptic, apex
acuminate or caudate, mucronate, base cuneate, symmetrical, margin entire; the
abaxial surface glabrescent (sometimes pubescent) on and near the veins, with peltate
and patelliform trichomes (sometimes also simple); the adaxial surface glabrescent
on and near the veins, with peltate and patelliform trichomes; glandular trichomes
distributed especially on the abaxial surface; first venation pinnate, second venation
weak brochidodromous, third venation alternate percurrent (sometimes random
reticulate); pocket domatia with trichomes. Inflorescence 3.6—7 cm long, a thyrse,
axillary, lax, conical in aspect; axis pubescent, with simple and peltate trichomes;
inflorescence bracts 0.7-3.9(-9) mm long, predominantly caducous, triangular to
linear triangular, pubescent throughout or only at margins; floral bracts 0.5-0.7
mm long, triangular; floral pedicels 3.5-9 mm long. Calyx green, 2.3-2.7 mm
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Figure 2. Tynanthus espiritosantensis sp. nov.: A Flowering branch B—D Leaflet with pubescent domatia in
the abaxial surface E Interpetiolar region with bromeliad-like prophylls of the axillary buds F Detail the of
inflorescence axis, showing bracts, simple and peltate trichomes G Open corolla, showing the androecium

H Anther I Open calyx showing the gynoecium [D.A. Folli 5931 (SPF)].

long, 1.8-2.5 mm wide, membranous to chartaceous, with a transversal (sometimes
oblique) aperture, minutely 5-denticulate, glabrescent (sometimes pubescent at
teeth) outside, with simple, peltate and patelliform trichomes, glabrous inside;
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lobes 0.1-0.4 mm long. Corolla white, 0.7-0.8 cm long, 0.25-0.34 cm wide at the
tube opening, bilabiate, with two (almost totally fused) upper lobes and three lower
lobes, densely pubescent throughout outside, with simple and peltate trichomes;
tube 2.5-4 mm long, internally glabrous at the top, tomentose to pubescent at the
base or glabrescent, with simple, long and short stipitate trichomes; nectar guides
absent, but with a path of long and short stipitate trichomes; lobes entire, densely
pubescent to pubescent throughout lower ones and at the margin of upper ones;
upper ones 0.4—1.1 mm long, 1-1.5 mm wide, acute to obtuse; lower ones 1.8-3.2
mm long, 2.1-2.5 mm wide, obtuse to rounded (sometimes acute). Androecium
with four fertile stamens, inserted at 1—1.5 mm from the base of the corolla; shorter
ones 2.5-3.5 mm long; longer ones 4.5-5 mm long; filaments with long and short
stipitate trichomes at the base; anthers thecae cream, 0.8—1.1 mm long, obovate to
elliptic, divergent and reflexed forward, glabrous, subexserted; conective extending
0.2-0.3 mm beyond anther attachment; staminode glabrescent, with long and short
stipitate trichomes, 2.4 mm long. Gynoecium ca. 4.5-6 mm long; ovary 0.8—1 mm
long, 0.7-0.9 mm wide, conical, velutinous, with simple trichomes, with a ring of
longer trichomes at the base, with two or four series of ovules per locule; nectar disc
reduced, not evident; style 3.3-5 mm long, tomentose at the base, with simple tri-
chomes; stigma with lamellae lanceolate, glabrous. Fruizs not seen. Seeds not seen.

Distribution and habitat. Known exclusively from wet forests in Linhares and
proximity (Espirito Santo, Brazil).

Etymology. The species epithet refers to the type locality.

Phenology. Flowers from December to February. Fruiting period is unknown.

Conservation status. According to the IUCN (2001) criteria, this species is con-
sidered Data Deficient (DD), given the small number of known collections. Further
detailed investigation on the distribution of 7. espiritosantensis is necessary in order
to properly assess its conservation status. The two localities in which this species has
been collected fall within a single municipality (Linhares), suggesting that this might
represent another narrowly distributed species of 7ynanthus. Fortunately, the type col-
lection was obtained inside a protected area (Reserva Natural da CVRD).

Discussion. Tynanthus espiritosantensis is characterized by the bromeliad-like
prophylls of the axillary buds and lax thyrses. This species is morphologically similar to
the Amazonian 7. schumannianus (Kuntze) A.H. Gentry. However, these taxa can be
easily separated by the pubescent leaflet domatia (versus glabrous in 7. schumannianus),
absence of patelliform glands on petioles, petiolules and inflorescence axis (versus
presence in 7. schumannianus) and the larger calyx, 2.3-2.7 mm long, 1.8-2.5 mm
wide (versus 1-2 mm long, 1.1-1.9 mm wide in 7. schumannianus).

Additional specimens examined. BRAZIL. Espirito Santo: Linhares, Rancho
Alto, 7 December 1984, G. Hatschbach ¢ J.M. Silva 48693 (MBM, MO, US); Reser-
va Natural da CVRD, Estrada Oiticica, préximo a porteira, antes do cruzamento com
a estrada municipal, 53 m, 19°07'59"S, 40°00'07"W, 27 January 2014, M.C. Medeiros
& R.B. Louzada 41 (CVRD, SPF).
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