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ABSTRACT

Over a century after its first collection, Gentianella tarapacana (Gilg) T.N. Ho & S.W. Liu (Gentianaceae) was rediscovered 
at its type locality Amincha (Region of Antofagasta, Province El Loa; 21°12’S; 68°20’W, 3850 m). The species is endemic 
to the Altiplano of northern Chile. It grows in wetland habitats. We designate a lectotype and provide a detailed description 
of the species, as well as an illustration and floristic information about its habitat at the type locality.

KEYWORDS: Northern Chile, Central Andes, Andean wetlands, lectotypification.

RESUMEN

Después de 125 años, Gentianella tarapacana (Gilg) T.N. Ho & S.W. Liu (Gentianaceae) fue redescubierta en su localidad 
tipo, Amincha (Región de Antofagasta, Provincia El Loa; 21°12’S; 68°20’W, 3.850 m). La especie es endémica del altiplano 
chileno y crece en los bofedales. Se designa un lectotipo y se entrega una descripción detallada y una ilustración de la 
especie, junto con información florística de la localidad tipo.

PALABRAS CLAVE: Norte de Chile, Andes centrales, bofedales, lectotipificación.

INTRODUCTION

In its current generic circumscription, Gentianella 
comprises ca. 250 mostly alpine species, which are 
distributed worldwide with the exception of central and 
southern Africa (Struwe et al. 2002). The center of species 
diversity lies in the central Andes of South America. The 
five Chilean species of the genus, G. coquimbensis (Briq.) 
Martic. et Quezada, G. magellanica (Gaudich.) Fabris ex 
D.M. Moore, G. multicaulis (Gillies ex Griseb.) Fabris, G. 
ottonis (Phil.) Muñoz, and G. tarapacana (Gilg) T.N. Ho 
& S.W. Liu (Pfanzelt, in prep.), belong to an efimbriate, 
uninectariate lineage that originated in the Eastern 
Himalayas at the end of the Tertiary and reached the 
Americas via Beringia (Von Hagen & Kadereit 2001). The 
final phase of the Andean uplift during the late Pliocene and 
early Pleistocene (Gregory-Wodzicki 2000, Kennan et al. 
1997, Van der Hammen et al. 1973) created new ecological 

opportunities in a topographically heterogeneous alpine 
environment, thus bringing about the rapid diversification 
of Gentianella. Speciation rates were estimated as of 1.48-
3.21 sp/myr (Von Hagen & Kadereit 2001), comparing 
well to the high diversification rates of other genera with 
a similar biogeographic history, e.g. Lupinus (1.93-2.78 sp/
myr; Hughes & Eastwood 2006), Astragalus (0.65-2.06 sp/
myr; Scherson et al. 2008) or Valeriana of the north Andean 
páramo (0.80-1.34 sp/myr; Bell & Donoghue 2005).

All Chilean Gentianella species grow on wet, but not 
water-logged soils of high organic content in azonal Andean 
peat-accumulating wetlands (locally referred to as bofedales; 
Squeo et al. 2006), with the exception of G. magellanica 
which is also found in mesic sites of the Patagonian 
steppe (Skottsberg 1916, Pisano 1977). The flowers of G. 
tarapacana, G. coquimbensis, and G. ottonis are visited by 
syrphid flies, in the latter case also by bumblebees that may 
act as possible pollinators (S. Pfanzelt, pers. obs.).
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The type locality Amincha (Region of Antofagasta, 
Province El Loa; 21°12’S; 68°20’W, 3850 m, Fig. 1) is an 
abandoned mining settlement in the Chilean Altiplano 10 km 
west of Ollagüe. Amincha is located at the mouth of a small 
permanent watercourse, the Quebrada Amincha, which has 
an extension of 5.2 km. Over most of its course, the stream 
is accompanied by a narrow strip of wetland vegetation. 
Precipitation in this part of the Altiplano concentrates in 
January and February, when humid air masses from the 
tropical lowlands of the Amazonas basin cross the Andes 
(Garreaud et al. 2003). Mean annual temperature and mean 
annual precipitation for Ollagüe, recorded during a 7-year 
interval, are 6.8°C and 70.6 mm respectively (Di Castro & 
Hajek 1976). Sulphur mining activities came to a halt in 
1992, but a few persons still live in the settlement and use 
the wetland as pasture for two small alpaca herds of ca. 70 
animals (J.M. Mondaca, pers. comm.). Occurrence data of 
G. tarapacana comprises just the type locality Amincha.

MATERIALS AND METHODS

We visited the type locality in January 2010 in order to 
verify if the species still existed at the site. Two specimen 
were deposited in CONC. Three fully developed flowers 

were collected and stored in ethanol. Leaf material 
was sampled for subsequent molecular studies of DNA 
sequence variation and dried in silica gel (Chase & Hills 
1991). The floristic composition of the azonal wetland and 
the surrounding zonal vegetation was assessed, since the 
previous publications of Philippi (1891) and Gilg (1896) 
do not provide detailed information about the plant species 
associated with G. tarapacana at the type locality. Standard 
herbarium procedures were applied during specimen 
examinations of SGO and ULS that included the isotype 
material. Photographs of the holotype (F 10402) and that 
of an isotype deposited in K (K 438980) were seen. LPB 
herbarium specimens were studied and compared with the 
collected material, in order to clarify the endemic status of 
G. tarapacana. Plant nomenclature follows Zuloaga et al. 
(2008), with some exceptions.

RESULTS

At the type locality, we found just a single population and 
counted 29 mostly flowering individuals in an area of ca. 200 
m2. Flower buds seem to have broken recently, as a minority 
of the plants was fully developed. Fruiting specimens were 
not observed. 

FIGURE 1. Amincha, the type locality of Gentianella tarapacana, is situated in the altiplano of the Region of Antofagasta, northern Chile.

FIGURA 1. Amincha, la localidad tipo de Gentianella tarapacana, se encuentra en el altiplano de la Región de Antofagasta, norte de Chile.
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FIGURE 2. Gentianella tarapacana. (a) growth habit, (b) corolla, (c) gynoecium. Scale bars (a) = 1 cm, (b) and (c) = 1 mm. Illustration by 
F. Herrera Barrandeguy.

FIGURA 2. Gentianella tarapacana. (a) hábito, (b) corola, (c) gineceo. Escala (a) = 1 cm, (b) y (c) = 1 mm. Ilustración de F. Herrera 
Barrandeguy.
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DESCRIPTION

Gentianella tarapacana (Gilg) T.N. Ho & S.W. Liu
Basionym: Gentiana tarapacana Gilg, Bot. Jahrb. Syst. 
22(2): 305. 1896. “Chile, Tarapacá, ad Amincha, 3800 m s. 
m. (F. Philippi).”

Annual or biennial herb, erect, glabrous, tap-rooted, up to 18 
cm high (Fig. 2a). 1-6 stems from the base, mostly unbranched 
(when branched, then in the lower third), bearing a terminal 
and sometimes 1-2 axillary flowers. Stem diameter 1.5-2.4 
mm, subtetragonal, often suffused with dark purple. Leaves 
opposite, parallel-nerved, of bitter taste, the basal portion 
abaxially often tinged dark purple; interpetiolar line present; 
basal leaves closely spaced and crowded but not always 
forming a well-developed basal rosette, oblong-obovate 
to oblong-spatulate, entire, apex acute, gradually tapering 
towards the base, 24.0-26.0 x 3.5-4.6 mm; cauline leaves 
few, sessile, oblong, entire, apex rounded, 11.0-19.0 x 2.4-
4.9 mm. Inflorescence a solitary flower or a few-flowered 
lax cyme. Flowers perfect, actinomorphic, pentamerous, 
very rarely hexamerous, gamopetalous, gamosepalous, 
diurnal, entomophilous, pedicels 3.2-15.7 cm long. Calyx 
funnelform, often suffused with dark purple,  intracalycine 
membrane absent, 6.2-11.5 mm long, lobes mostly shorter 
than the tube; tube well developed, 3.5-5.9 mm long; calyx 
lobes oblong-ovate, apex acute, 2.7-6.5 x 0.9-1.2 mm long. 
Corolla persistent, plicae absent, aestivation convolute, 
infundibuliform to hypocrateriform, divided to more than 
half the petal length; expanded limb 14-21 mm across, 
corolla 10.9-17.0 mm long; corolla tube without trichomes, 
fimbriae or scales; petals ovate, apex acute, the basal portion 
light green to yellowish, the distal portion white with a dark 
purple patch and streaks on the abaxial face, giving the flower 
a greyish appearance in the field when seen from above, 
petal margins slightly involute (Fig. 2b). One nectary per 
corolla lobe at the base of the corolla tube, V- to U-shaped. 
Stamens equal, included; filaments inserted at ca. 2/3-3/4 the 
length of the corolla tube, 4.2-5.2 mm from the base, the free 
portion 2.5-2.9(-4.0) mm long, light green, slightly flattened. 
Anthers versatile, yellow, 1.3-1.9 mm long. Ovary superior, 
sessile to subsessile, cylindrical, light green, bicarpellate, 
unilocular, 7.7-9.7 x 1.3 mm; style indistinct, stigma deeply 
two-lobed, stigmatic lobes rounded, pappilose, 0.8-0.9 x 0.5-
0.9 mm (Fig. 2c). Fruit a bivalved capsule, dehiscent at the 
apex (not seen at maturity). Seeds unknown.

MATERIAL STUDIED

Chile: Region of Antofagasta, Prov. El Loa, Quebrada 
Amincha, 3920 m, 26.I.2010, S. Pfanzelt & C. García 
440 (CONC); Amincha, II.1885, F. Philippi s/n (SGO 
41950 - isotype!); Amincha, 25.II.1885, F. Philippi s/n 
(SGO 53930 - lectotype!, here designated); Amincha, F. 
Philippi s/n (SGO 53931 - isotype!); Amincha, 3800 m, F. 
Philippi s/n (F 10402 - holotype, photography in CONC!); 

Amincha, 3800 m, F. Philippi s/n (K 438980 - isotype, 
photography!)

DISCUSSION

The type specimen of G. tarapacana was collected by 
Federico Philippi in Amincha in February 1885 on his journey 
through the regions of Antofagasta and Tarapacá in northern 
Chile (Muñoz & Prina 1987). Rudolfo A. Philippi (1891) cited 
the material as Gentiana primulifolia Griseb. Presumably, 
Philippi consulted Grisebach’s (1838, 1845) monographs 
of the Gentian family and/or Weddell (1859) for species 
determination. With regards to the corolla colouration of G. 
primulifolia, Grisebach (1838, 1845) appeared to be in doubt, 
as he described it as “purpurascentis?” and “purpureae?”, 
respectively, whereas Weddell (1859) mentions the corolla 
to be “d’un blanc jaunâtre en dedans, à lobes plus ou moins 
lavés de violet en dehors”. G. primulifolia, however, has a 
red-yellow corolla and is endemic to the Andean grasslands 
of south-central Peru (Brako & Zarucchi 1993). Gilg (1896) 
described Gentiana tarapacana Gilg based on the Amincha 
material. In his publication, he cited “Gentiana primulifolia 
Phil. (...), non Griseb.”, a name that has never been validly 
published. Ho & Liu (1993) transferred the species to the 
genus Gentianella.

As the holotype (B) was destroyed during the Second 
World War (R. Vogt, pers. comm.), the isotype SGO 53930 
is designated here as the lectotype.

Gentianella tarapacana shares with G. coquimbensis, 
which is endemic to wetlands of the Chilean Andes between 
28°44’-30°23’S, the following characters: growth habit with 
one to few stems from the base, mostly solitary flowers, 
corolla tube colouration, and calyx lobe shape, but differs 
in corolla lobe colouration, and in missing trichomes in 
the basal part of the corolla tube. Gentianella tarapacana 
presents affinities to scapose Gentianella species of the 
Bolivian and Argentinian Altiplano. These are (with the 
distinctive character states in parenthesis; Fabris 1983, 
Filippa & Barboza 2006): G. fiebrigii (Gilg) Holub (2-7 
cm high, corolla lobes are shorter than or equal the tube, 
ovary shortly stipitated), G. hieronymi (Gilg) Fabris (3-8 
cm high, ovary stipitated), G. meyeniana (Griseb.) Fabris 
(2-6 cm high, leaves linear-spatulate, calyx lobes obtuse) 
and G. pseudocrassula (Gilg) Fabris (calyx lobes triangular, 
corolla lobes 2-3 times longer than the tube).

WETLAND VEGETATION 
Floristic studies of Chilean Altiplano wetlands were 
published by Ackermann (2001), Luebert & Gajardo (2000), 
and Ruthsatz (1993, 1995). The Quebrada Amincha wetland 
contrasts sharply with the surrounding arid puna vegetation 
and harbours more than 20 vascular plant species. Using a 
preliminary habitat classification, we can distinguish three 
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groups: i) submerged, emergent or floating freshwater 
species (macrophytes), ii) vegetation forming dense 
cushions on peaty soil saturated permanently or seasonally 
with moisture, and iii) transition vegetation between moist 
and dry soil. 

i) Macrophytes like Myriophyllum quitense Kunth, 
Lemna gibba L., and Ranunculus uniflorus Phil. ex Reiche 
occur in open water. 

ii) Along a gradient of soil moisture species like Lobelia 
oligophylla (Wedd.) Lammers, Mimulus depressus Phil., 
and Ranunculus exilis Phil. dominate the wet extreme of 
the gradient, with the sporadic occurrence of Werneria 
pygmaea Gillies ex Hook. et Arn., whereas Zameioscirpus 
atacamensis (Phil.) Dhooge et Goetgh., Juncus stipulatus 
Nees et Meyen, Eleocharis pseudoalbibracteata S. González 
et Guagl., Puccinellia frigida (Phil.) I.M. Johnst., Poa sp., 
Arenaria rivularis Phil., and Lilaeopsis macloviana (Gand.) 
A.W. Hill constitute the dominant elements on soils with 
less moisture, being accompanied by Colobanthus quitensis 
(Kunth) Bartl., Plantago tubulosa Decne., Gentianella 
tarapacana, Gentiana prostrata Haenke, and Epilobium sp. 

iii) A transition vegetation on soils with less organic 
matter next to the watercourse includes Deyeuxia eminens 
J. Presl, Distichlis humilis Phil., and Festuca orthophylla 
Pilg., that form a “bunch-grassland swamp” (Molina et al. 
2007). The latter species is found also in the arid puna. In 
Quebrada Amincha, the regular burning of the bunch grasses 
is a common practice as it induces new shoot growth for 
animal forage (J.M. Mondaca, pers. comm.).

ZONAL PUNA VEGETATION 
Evergreen or drought-deciduous resinous shrubs and 
tussock grasses compose the zonal arid vegetation. This 
formation is characteristic of a “Puna Ecosystem” (Villagrán 
et al. 1981, García & Beck 2006) and according to Teillier 
(1998) it shows strong floristic links to a regional puna 
flora extending from southern Peru and western Bolivia 
to northern Chile and Argentina. The scrubland of varying 
height and vegetation cover is constituted by species like 
Parastrephia lucida (Meyen) Cabrera, P. quadrangularis 
(Meyen) Cabrera, Fabiana denudata Miers, Chersodoma 
candida Phil., and Baccharis tola Phil. Less abundant 
are Junellia seriphioides (Gillies & Hook.) Moldenke, 
Adesmia spinosissima Meyen, F. squamata Phil., Senecio 
nutans Sch. Bip., and the cushion plant Pycnophyllum sp. 
Sparsely scattered individuals of Polylepis tarapacana 
Phil. can be found as well. Between the rocks of the 
canyon walls grow Mutisia ledifolia Decne. ex Wedd., 
Haplopappus rigidus Phil., Senecio rosmarinus Phil., S. 
madariagae Phil., Caiophora sp., Solanum sp., Urtica 
sp., Cheilanthes pruinata Kaulf., and Notholaena nivea 
(Poir.) Desv. A second Solanum species, S. metarsium C.V. 
Morton, prefers sandy soils of the canyon base.

CONSERVATION

Maybe the restricted distribution accounts for the small 
number of G. tarapacana collections that have been made 
so far, in addition to a relatively low sampling effort in 
those regions of the Altiplano that are beyond vehicular 
access. Due to insufficient data, the species has not yet 
been formally assigned to a conservation category and the 
Amincha site does not belong to any protected area within 
the Chilean National Park and Reserve System (SNASPE). 
Cavieres et al. (2002) regard the central Province El Loa 
as a priority area for conservation with an elevated number 
of endemic species. As high mountain wetland ecosystems 
are extremely susceptible to climatic change and human 
disturbance (Squeo et al. 2006), the upcoming establishment 
of the Alto Loa National Reserve (DAPMA, CONAF 
Region of Antofagasta, pers. comm.) represents a valuable 
contribution to the conservation of Altiplano ecosystems.
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