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Fig. 8. Calceolaria pedunculata. - A: Flowering branch. - B: Corolla. -C: Stamen. -D : Capsule. -A -C: Harling
et al. (leg. Molau) 14890; D: Holm-Nielsen et al. 5597. - A drawn from photograph, B, C drawn from fixed
material, D drawn from herbarium material. - Scales: A 2 cm, B 5mm, C 1 mm, D 2 mm.

Sepala lanceata, attenuata, (4.5-)6.0-9.0 x 2.5-3.5 mm
in anthesi, subviridia; extra glabra, glandulosa; intus
distali parte vitta marginali breviter tomentosa obsita.
Corolla flava, extra glabra; labio superiore 5-8 X9-10
mm, arcuato; labio inferiore 1525 x 10-15 mm, ad
1/2-2/3 longitudinis saccato, proiecto. Antherae sub-
fuscae, 2.2-3.0 mm longae, totae dehiscentes; thecae
divaricatae, aequales. Filamenta c¢. 1 mm. Stylus
2.4-3.2 mm, paene rectus. Capsula late ovoides, 4-5
mm longa, glabra, glutinosa.

Lax, scandent shrub, flowering branches often
hanging out of supporting growth. Stems 0.5-2 m
long, sparsely branched. Leaves lanceate, 4.0-
11x1.6-3.4 cm, glabrous, acuminate, at base
cuneate; above dark green, glutinous; beneath
light green (turning bright yellow-green when
dried), pinnate-venose; margins sharply serrate
with mucronulate teeth. Petioles 5-13 mm,
dorsally short-hirsute. Inflorescence terminal,
comprising 1(-2) pairs of 8-10-flowered cymes.
Primary peduncles 8-15 cm long, glutinous,
usually somewhat flexuose and largely exceed-
ing the length of the subtending leaves. Cyme
bracts present. Pedicels 0.5-2.6 cm, glutinous,
glabrous or puberulous with gland-tipped hairs.
Sepals lanceate, attenuate, (4.5-)6.0-9.0 x 2.5-
3.5 mm at anthesis, light green (turning red in

exposure); externally glabrous, glandular; inter-
nally with a tomentose border along the margins
at the distal end. Corolla bright yellow, external-
ly glabrous; upper lip 5-8x9-10 mm, arched;
lower lip 15-25 x 10-15 mm, saccate in 1/2-2/3 of
its length, projecting. Anthers brownish, 2.2-3.0
mm long, opening throughout; thecae divaricate,
equal. Filaments c¢. 1 mm. Style 2.4-3.2 mm,
straight to slightly curved. Capsule widely
ovoid, 4-5 mm long, glabrous, glutinous.

Habitat. Mountain rain forest and shrub vegeta-
tion, often in steep slopes, at altitudes between
1800 and 3500 m.

Distribution. Fig. 10. Andes of northern Ecua-
dor; restricted to Cordillera Occidental in the
provinces of Carchi, Imbabura and Pichincha. In
all, 41 specimens from 25 collections have been
studied.

Remarks. In Pennell’s (1951 b) revision, this
species is treated under the name of C. fallax
Krénzlin. As pointed out in a previous paper
(Molau 1978 p. 298), C. fallax is synonymous
with C. crenata subsp. crenata (sect. Thamno-

bia).
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Fig. 9. Calceolaria stricta. - A: Flowering branch. - B: Corolla. -C: Stamen. -D : Capsule. -A -C: Harling et al.
(leg. Molau) 15430; D: Sparre 16289. - A drawn from photograph, B, C drawn from fixed material, D drawn from
herbarium material. - Scales: A 2 cm, B5mm, C 1 mm, D 2 mm.

C. pedunculata 1is distinct from all other
species of this section in a number of important
characters, viz. leaf colour, sepal shape and the
unusually long peduncles. When two pairs of
cymes are present, the first inflorescence inter-
node is very short, the four primary peduncles
apparently originating from the same place (as in
C. sotarensis).

Representative specimens. Ecuador. Carchi: Tulcan-
Maldonado road, 2900-3100 m, 2.III. 1974, Harling &
Andersson 12424 (GB); 3150-3250 m, 17-18.V. 1973,
Holm-Nielsen et al. 5581 (AAU,GB); 5597 (AAU, GB,
MO); 3100-3200 m, 31.VII.1976, Ollgaard & Balslev
8309 (AAU). - Imbabura: Cotacachi-Apuela road,
33-36 km from Cotacachi (Intac valley), 2900-2950 m,
11.VIII.1976, Ollgaard & Balslev 8723 (AAU) -
Otavalo-Apuela road, slopes of Cotacachi, c. 2700 m,
5.XII. 1976, Davis 287 (GH, S). - Pichincha: Road

Quito-Santo Domingo viaChiriboga, below San Juan,
3250 m, 27.1V. 1955, Asplund 16089 (S); 15 km NE of
Chiriboga, 2480 m, Croat 38716 (MO); 3000 m,
30.111.1942, Haught 3199 (F, NY, PH, US); between
Chiriboga and San Juan, 3000-3100 m, 28.1.1977,
Harling et al. (leg. Molau) 14890 (GB) -Corazdn, 3000
m, 14.1.1881, Lehmann 476 (G) - Sine loco, 2750 m,
1856, Jameson 337 (BM, E, FI, G, K, P).

6. Calceolaria stricta H. B. K.

Humboldt, Bonpland & Kunth 1818 p. 380 - Fagelia
stricta (H. B. K.) Kuntze 1891 p. 460 - Orig. coll.:
Bonpland s.n. (P lectotype, B-WILLD).

Hlustration. Fig. 9.
Shrub, 0.5-2 m high; the whole plant glabrous.

Leaves elliptic to lanceate, 7.5-15 x 2.7-5.8 cm,
acuminate, at base attenuate; above smooth,
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Fig. 10. Known distribution of Calceolaria peduncu-
lata (*) and C. stricta (O).

glutinous, bright green; beneath pale green,
closely reticulate-venose; margins regularly ser-
rulate. Petioles 9-27 mm. Inflorescense terminal,
comprising 1-2 pairs of 16-36-flowered cymes
on primary peduncles 3.0-10 cm long. Cyme

bracts absent. Pedicels 0.7-2.8 cm. Sepals
triangular, 2.5-3.4x 1.5-2.0 mm at anthesis,
acuminate, green, entirely glabrous. Corolla

bright yellow, externally glabrous; upper lip
5-8x6-9 mm, hooded; lower lip 15-20 x 10-15
mm, saccate in 1/2 of its length, inflated,
projecting, £ closing the orifice. Anthers buffish
to yellow-brown, 2.3-2.8 mm long, opening
throughout; thecae divaricate, equal. Filaments
0.8-0.9 mm. Style 1.3-2.2 mm, slightly curved.
Capsule + conical, glutinous, 4-6 mm long.
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Habitat. Dry shrub forest, at altitudes between
2000 and 2700 m.

Distribution. Fig. 10. Restricted to the moun-
tains of the province of Loja, southernmost
Ecuador; locally common. In all, 45 specimens
from 25 collections have been studied.

Remarks. Calceolaria stricta 1is the largest-
leaved taxon within the section Dermatophylla,
even when compared with Peruvian species.
Furthermore, it possesses unusually large num-
bers of flowers in each cyme and it has small,
glabrous sepals. In corolla shape it resembles C.

rosmarinifolia (sect. Thamnobia).

Representative specimens. Ecuador. Loja: Between
Rio Vinayacu and Loja, ¢. 2000 m, 1802, Bonpland s.n.
(B-WILLD, P) - Nudo de Cajanuma, 7 km S of Loja,
2450-2550 m, 9.VI1.1944, Camp E-116 (NY); 2400 m,
7.V.1946, Espinosa 313 (PH); 2400 m, 21.V. 1967,
Sparre 16583 (S) - Cerro Villonaco, 2600-2700 m,
12.IV. 1974, Harling & Andersson 13453 (GB);
3.XI. 1887, Poortmann 63 (P, S); 2200 m, 16.V.1967,
Sparre 16289 (S) - Loja-Zaruma road near Las
Chinches, 2400-2500 m, 30.IV. 1974, Harling & Anders-
son 14086 (GB); 13.11.1977, Harling et al. (leg. Molau)
15430 (GB) - Sine loco (“in montis Loxa”), 1842,
Hartweg 821 (BM, CGE, E, FI, G, K, LD, OXF, P,
Ww).

7. Calceolaria microbefaria Krinzlin

Much branched, scandent shrub, 0.3-3 m high,
strongly glutinous throughout. Leaves glabrous,
acute; above dark green, nitidous, finely rugose;
beneath pale greyish green; margins serrate with
mucronulate teeth, often somewhat revolute.
Petioles dorsally brownish tomentose. Sepals
ovate, acute or slightly acuminate, green to
greenish yellow, externally glabrous, internally
with a short-tomentose border along the margin.
Corolla bright yellow, very variable in size;
upper lip arched, subglobose; lower lip pendent
or projecting, exposing the orifice. Anthers
brown of buffish with paler margins, opening
throughout; thecae equal, globose, about as high
as long, divaricate.

Remarks. In the northern Andes Calceolaria
microbefaria is one of the most widespread
species of subgenus Cheiloncos, and ranges
from Venezuela to central Ecuador. It is split up
into three subspecies, each one occupying one of
the three distinct cordilleras of the Colombian
Andes. C. microbefaria subsp. microbefaria
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Fig. 11. Calceolaria microbefaria. - A-C, F: subsp. microbefaria;, D, G: subsp. fruticosa; E, H: subsp.
tatamana. - A: Flowering branch. - B: Capsule. -C-E: Outlines of leaves. - F-H: Stamens. A, C, F: Killip &
Smith 15582; B: Killip & Smith 17556;D: Core 208; E, H: Pennell 10527;G: Holm-Nielsen & Jeppesen 1380.-A 1l
drawings made from herbarium material. - Scales: A, C-E 2 cm, B 2 mm, F-FI I mm.

ranges throughout the Cordillera Oriental into its
north-eastern extension in Venezuela. C. micro-
befaria subsp. fruticosa is confined to the
Cordillera Central, and extends south to the
Andes of Ecuador. However, subsp. microbe-
faria also occurs in a restricted area in Cordillera
Central, near the junction of the two mountain
chains. This is possibly a relict from an ancient
paramo, occupying a wider area than today (van
der Hammen 1974). Intermediates are known
from where both subspecies occur. The third

subspecies, subsp. tatamana, is restricted to
Cordillera Occidental in central Colombia.

All subspecies have the same, very unusual
anther-shape (Fig. 11 F-H), and are also similar
in other floral characters. Since morphology of
stamens and corolla has turned out to be of great
importance at the species level in Calceolaria,
the three taxa are most conveniently regarded to
constitute a single species. The subspecies are
separated mainly by corolla size, pubescence of
peduncle and pedicel, and leaf shape.
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In this complex Pennell (1951 b) recognized no
less than four species: C. microbefaria, C.
fruticosa (with four subspecies), C. pachycyta
and C. tatamana. The subspecies of C. fruticosa
are not distinguishable according to his key, nor
is it possible to separate C. microbefaria from
the subspecies of C. fruticosa occuring in the
Cordillera Oriental and in Venezuela. In my
opinion, C. microbefaria subsp. microbefaria
should include also C. fruticosa subsp. reticu-
lata, subsp. attenuata and subsp. pamplonensis.
Furthermore, the collection of C. fruticosa
subsp. fruticosa from Cordillera Oriental cited
by Pennell (Sandeman 6030) also has to be
referred to this taxon.

The remaining collections from Cordillera
Central (referred to by Pennell as C. fruticosa
subsp. fruticosa), however, are readily sepa-
rated from subsp. microbefaria and should be
recognized as C. microbefaria subsp. fruticosa.

Within its area of continuous distribution,
subsp. fruticosa shows a clinal variation in some
characters. Specimens from central Colombia

Key to the subspecies

1. Peduncles and pedicels glabrous or puberulous; cymes usually 4-flowered
- Peduncles and pedicels tomentose or villous with brownish hairs; cymes 4-16-flowered
.................................................... 7 B. subsp. fruticosa
.............................................. 7 A. subsp. microbefaria
.................................................. 7C. subsp. tatamana

2. Leaves reticulate-venose beneath......cccccccoen.......

- Leaves pinnate-venose beneath

7 A. Calceolaria microbefaria subsp.
microbefaria

Calceolaria microbefaria Krénzlin 1907 p. 193 -
Fagelia microbefaria (Krianzlin) Pennell 1920 p. 171 -
Orig. coll.: Linden 730 (W holotype, BM, FI, G, GH,
K, OXF,P, PH, S).

Calceolaria fruticosa subsp. attenuata Pennell 1951b
p. 122 - Orig, coll.: Pittier 13174 (US holotype, G, K,
M, MO, NY, PH, S, VEN).

Calceolaria fruticosa subsp. pamplonensis Pennell
1951 b p. 123 -Orig. coll.: Olsson 9 (PH holotype, BM,
GH,MO,P, US).

Calceolaria fruticosa subsp. reticulata Pennell 1951
b p. 121 -Orig. coll.: Pennell 2570 (PH holotype, GH,
K, NY, P, PH).

Hlustrations. Fig. 11 A-C, F; Vareschi 1970 p. 341 Fig.
106 (as C. stricta).

Leaves lanceate or lanceolate, 4.0-8.5(—2.5) x
1.0-2.3 cm, at base attenuate or cuneate;
beneath reticulate-venose. Petioles 47— 1)mm.
Inflorescence terminal, comprising 2-3 pairs of
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possess reticulate-venose leaves and externally
puberulous corolla, while specimens from prov.
Cotopaxi and Chimborazo in Ecuador have
pinnate-venose leaves and glabrous corolla.
Specimens from Ecuador also have slightly
larger flowers than have specimens from Colom-
bia. At the time of Pennell’s revision, no
collections were known from the area between
dept. Cauca, Colombia, and prov. Pichincha,
Ecuador. As his material showed a discontin-
uous variation and distribution, Pennell recog-
nized the Ecuadorean specimens as a distinct
species, C. pachycyta. Since the time of his
revision many collections from the intervening
area have accumulated, which completely bridge
the gap between the two extreme forms.

The fourth species recognized by Pennell, C.
tatamana, was considered distinct from the
others mainly because of the large flowers.
However, corolla size varies considerably in the
specimens of the type collection. More material
is required to elucidate whether or not corolla
size is useful in defining this taxon.

4(-8)-flowered cymes on glabrous primary
peduncles 1.1-5.5 cm long. Cyme bracts absent.
Pedicels 0.5-3.4 cm, glabrous or finely puberu-
lous. Sepals 3.3-5.2(—6.0)x2.8-4.0 mm at
anthesis; proximal part of calyx glabrous.
Corolla externally glabrous; upper lip 5-10 x7-
12 mm; lower lip projecting, 11-20x8-16 mm,
saccate in 2/5-1/2 of its length. Anthers 2.0-3.3
mm. Filaments 1.5-2.5 mm. Style 2.8-5.0 mm.
Capsule widely ovoid, 5-8 mm long.

Habitat. Protected sites in paramo, mountain
scrubs and forests, sometimes in open rocky
slopes. The altitudinal records range from 2500
to 4200 m.

Distribution. Fig. 12. Cordillera Oriental, Andes
of Colombia and Venezuela; the collections
available range from the state of Trujillo,
Venezuela, to the departments of Cundinamarca
and Meta, Colombia. It is known also from two
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collections from Volcdn Puracé, Cordillera
Central, in the department of Cauca, Colombia.
In all, 202 specimens from 80 collections have
been studied.

Representative specimens. Venezuela. Trujillo: NW
slopes of La Reinosa, above La Mesa de Esnujaque,
2750 m, 28.111. 1947, Box & Alayon 3811 (BM, VEN). -
Mérida: Chachopo, 2750 m, 1846, Funck & Schlim 859
(BM, G, LD, MPU, P, W); 16.1.1929, Pittier 13174 (G,
K, M, MO, NY, PH, S, US, VEN); 3200 m, 31.X. 1977,
Vareschi 8693 (VEN) - Paramo de Mucubaji, vicinity
ofLaguna Negra, 3400-3500 m, 21 .XL 1968, Oberwink-
ler 13549 (M, VEN). - Tdchira: Rio Quinamari, SE of
Santa Ana, 2500-2700 m, 15.1.1968, Steyermark &
Dunsterville 100944 (VEN). - Colombia. Norte de
Santander: Rio Chitaga, Quebrada de Presidente,
3100-3300 m, 28.XI. 1941, Cuatrecasas 13481 (F,G,P,
PH, S) -Ocana, 2500-3000 m, 1846, Schlim 391 (BM,
G, K, P). - Santander: Las Vetas, 3000 m, X.1846,
Funck & Schlim 1336 (BM, G, LD, MPU, P, PH, S,
W); 3100-3250 m, 16-20.1.1927, Killip & Smith 17253
(F, GH, NY, PH); 17338 (NY, PH); 17342 (NY, PH);
c. 3300 m, 1842, Linden 730 (BM, FI,G,GH, K,OXF,
P, PH, S, W). -Boyacd: Valle del Cocuy, SW slopes,
3100-3750 m, 8.IX.1938, Cuatrecasas 1257 (F) -
Paramo Rusia near Rumania, c¢. 3600 m, 20.VIII. 1953,
Langenheim 3156 (UC, US). - Cundinamarca: La
Calera, Paramo de Placio (La Siberia), 17.XI. 1965,
Forero 207 (AAU, NY) - 3-6 km SW of Sibaté,
2800-2900 m, 13-15.X. 1917, Pennell 2389 (F, GH, K,
MO, NY, P, PH, US). - Meta: Paramo de Sumapaz,
3450 m, 25.1.1972, Cleef 1037 (U). -Cauca: “Canaan”,
Volcan Puracé, 2900-3100 m, 11-16.VI. 1922, Killip
6748 (GH, NY, US) - Puracé, 3300 m, 11.1938, von
Sneidern 1909 (s).

7 B. Calceolaria microbefaria subsp. fruticosa
(Pennell) Molau comb. nov.

Basionym: Fagelia fruticosa Pennell 1920 p. 172 —
Calc eolaria fruticosa (Pennell) Standley 1936 p. 174 -
Orig. coll.: Pennell 2998 (PH holotype,GH, K, P).

Calceolaria pachycyta Pennell 1951 bp. 117 - Orig.
coll.: André 3722 (K holotype, NY).

Illustration. Fig. 11 D,G.

Leaves ovate to lanceate, 3.0-7.7 x 1.0-3.0 cm,
at base truncate or cuneate; beneath pinnate- or
reticulate-venose. Petioles 4-10 mm. [Inflores-
cence terminal, comprising 2-3 pairs of 4—16-
flowered cymes on primary peduncles 1.8-5.3
cm long. Cyme bracts sometimes present in the
lowermost cyme-pair. Pedicels 0.9-2.5 cm.
Peduncles, pedicels and proximal part of calyx
tomentose or villous with coarse, brownish
hairs. Sepals 3.2-5.8 x 2.6"L5 mm at anthesis.
Corolla externally glabrous or minutely puber-
ulous; upper lip 5-8x6-12 mm; lower lip
11-20x9-18 mm, saccate in 1/3-2/5 of its
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length, projecting, often pendent towards the
end of the anthesis. Anthers 2.0-3.3 mm.
Filaments 1.5-2.5 mm. Style 3.4-5.0mm. Capsu-
le globose, 4-5 mm long.

Habitat. Paramo, mountain scrub and shrubby
cloud forest, at altitudes between 2600 and 3900
m.

Distribution. Fig. 13. Cordillera Central in
Colombia and the Andes of northern Ecuador,
ranging from the department of Antioquia
(Colombia) to the province of Chimborazo
(central Ecuador). In all, 67 specimens from 27
collections have been studied.

Representative specimens. Colombia. Caldas: Paramo
del Quindio, 3700-3900 m, 13.VIII. 1922, Pennell 9708
(B, BM, GH, LE, NY, PH, S) - Manizales, 2750 m,
1.1948, Sandeman 5669 (K). -Tolima: Paramo de Ruiz,
3200-3500 m, 16-17.XII. 1917, Pennell 2998 (GH, K, P,
PH) - Nevado del Tolima, 3120 m, VIII. 1917, Tracey
187 (K). -Cauca: Puracé, 3000 m, 17.1V. 1939, Alston
8094 (BM, S); 3700 m, II. 1938, von Sneidern 1910 (S) -
Valley of Rio Cocuy, W slopes of Paramo de Puracé,
3100 m, 26.V. 1944, Killip & Lehmann 38513 (K, PH). -
Narino: Volcan LaGalera, 3200-3600 m, 22.VII.1964,
Soejarto 1011 (ECON, GH); 1036 (ECON, GH).
-Ecuador. Carchi: Valle de Maldonado, km 53 on the
Tulcidn-Maldonado road, 3150-3250 m, 17-18.V. 1973,
Holm-Nielsen et al. 5574 (AAU, GB, MO). -
Imbabura: Lago San Marcos, Cayambe, 3400 m,
28.X1. 1961, Cazalet & Pennington 5385 (K, NY, UC) -
Ibarra-Mariano Acosta road, E of the pass, 3500-3600
m, 9.VIIL 1976, 0llgaard & Balslev 8571 (AAU). -
Pichincha: Corazon, André K.612 (F, K, NY); K.613
(F, K); 3722 (K, NY) - “Quito”, Jameson M/ (BM,
OGE, FlI, G, K, OXF, PH, W). - Cotopaxi:
Quevedo-Latacunga road, Zumbagua, 3300 m,
2.V.1968, Harling et al. 8887 (GB) - Pilalo-Latacunga
road, at timberline on the W slopes of the Andes, 3400
m, 6.VIL. 1968, Holm-Nielsen & Jeppesen 1380 (AAU,
C, GB, S). - Chimborazo: Track Riobamba-Huam-
boya, Pungali, 17.1.1949, Scolnik 1538 (G, PH).

Intermediate specimen

Colombia. Cauca: Puracé, Cordillera Central, 3300 m,
4.1V. 1939, von Sneidern 2617 (S). - This specimen is
obviously intermediate between Calceolaria microbe-
faria subsp. microbefaria and subsp.fruticosa. Volcan
Puracé is the only area known at present where the two
subspecies meet.

7 C. Calceolaria microbefaria subsp. tatamana
(Pennell) Molau comb. nov.

Basionym: Calceolaria tatamana Pennell 1951 b p. 118
-Orig. coll.: Pennell 10527 (PH holotype, BM,GH, K,
NY).

Illustrations. Fig. 11 E, H; Pennell 1951 bp. 119Fig. 5.



