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ABSTRACT
During our study of the biodiversity of the Guianas and the preparation of the
flora of this region, we discovered that the I. Valdespino’s monograph of the
genus Selaginella subgen. Heterostachys was never published. Two taxa, S.
gynostachya and S. karowtipuensis, presented in this monograph and new to the
Guianas, are published herein.

Mots clés: Selaginella, Heterostachys, Guyana, Surinam, Guyane, Amérique du Sud.

RÉSUMÉ
Dans le cadre de notre étude de la biodiversité des Guyanes et de la rédaction de
la flore de cette région, nous avons constaté que la monographie de I. Valdespino
sur le genre Selaginella subgen. Heterostachys n’a jamais été publiée. Deux
taxons, S. gynostachya et S. karowtipuensis, présentés dans cette monographie et
nouveaux pour les Guyanes, sont publiés ici.

INTRODUCTION
In 1995 Ivan A. Valdespino Quintero completed a monographic study to obtain his
Doctor of Philosophy degree in Botany from the Graduate School of The City
University of New York. This work was supervised by J.T. Mickel as Chair of the
Examining Committee. Certain elements of the dissertation, such as the
lectotypifications of S. flagellata Spring and of S. minima Spring, are cited by Mickel
& Smith (2004),  but unfortunately Valdespino’s monograph was never entirely
published.

During our study of the biodiversity of the flora of French Guiana and in relation to
the international programme of the ‘ Flora of the Guianas’, we had to consult this work.
For instance, S. minima, of which the type is from French Guiana, is treated in this
work. This species was known only from a few specimens collected before 1850 but has
been recently found again in French Guiana (Cremers & Boudrie, 2006). We are also
preparing a paper dealing with ‘Pteridophytes having at least a syntype collected in the
Guianas’ and fascicle 9 of the Pteridophytes of the Flora of the Guianas, both works
which enhance the interest of such a monograph in which two new species have not
been officially published. 

We present here the descriptions of these two new species to the Guianas, with type
specimens from Guyana. What follows has been extracted verbatim from Valdespino’s
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monograph. Valdespino, who is currently unavailable, deserves full credit for
recognizing and distinguishing these two new species. Here we intend to validate and
to pay tribute to his work.

NEW SPECIES
Selaginella gynostachya Valdespino ex Cremers & Boudrie, sp. nov. (Figure 1 a, b, c;
Figure 2 a, b, c)

A S. hyalogramma Valdespino et S. karowtipuensis Valdespino foliis intermediis basi
subtruncatis vel rotundatis nec non foliis lateralibus supra idioblastis destitutis diversa;
ulterius a prima foliis intermediis ellipticis, ovato-ellipticis vel ovatis, foliis lateralibus
oblongis vel oblongo-ovatis necnon megasporis pallide luteis; ulterius a secunda foliis
intermediis apice acutis vel breviter acuminatis.

Type: GUYANA. Upper Potaro River, vicinity of Kopinang village, 4°58’N, 59°50’W,
670 m, 29 Jul. 1989, Boom & Samuels 8939 (holotype NY; isotype BRG).

Etymology –Gr., gyne, female or pertaining to female organs, and stachys, spike;
referring to the mostly megasporangiate strobili found on specimens of this species.

Plants terrestrial. Stems creeping, stramineous, 5-14 cm long, 0.4-0.8 mm diam., not
articulate, not flagelliform, not stoloniferous, 1- or 2-branched. Rhizophores axillary,
restricted to basal ½ of the stem, stout, (0.28-) 0.34-0.56 mm diam. Leaves dimorphic
throughout, membranaceous, the upper surface green, composed of elongate cells with
sinuate walls. Lateral leaves distant, slightly ascending, oblong to oblong-ovate, 2.8-4
x 1-1.9 mm; base subtruncate to rounded, the acroscopic base strongly overlapping the
stem, the basiscopic base not overlapping the stem; margins slightly hyaline, or pale
green, the acroscopic margin serrate to ciliate-denticulate along basal 1/3, serrulate
apically, the basiscopic margin entire to serrulate apically; apex obtuse to broadly acute,
dentate at tip; both surfaces glabrous, the upper surface without idioblasts, the lower
surface frequently with conspicuous or obscure idioblasts, the stomata present only on
the lower surface. Median leaves distant, ascending, elliptic to ovate-elliptic, 1.7-2.3 x
0.7-1.4 mm; base asymmetric with the inner base truncate and the outer base with a
slightly developed auricle; margins slightly hyaline, serrate to serrulate; apex acute to
shortly acuminate, the acumen, when present, less than 1/3 the length of the lamina,
0.1-0.26 mm long, puberulent and dentate at tip; both surfaces glabrous, the upper
surface frequently with conspicuous idioblats and stomata, the lower surface with
obscure to conspicuous idioblasts, and without stomata. Axillary leaves similar to
lateral leaves or more broadly ovate, except the base frequently rounded. Strobili
terminal on branch tips and main stem apex, lax, flattened, and dorsiventral, 5-15 mm
long. Sporophylls dimorphic, basally attached to the axis; dorsal sporophylls green,
spreading, basally attached to the axis, with an adaxial flap extending along ca. ½ to ¾
the sporophyll length, asymmetric or lanceolate to lance-ovate, 1.6-2.36 x 0.6-0.98 mm,
with a strongly developed and slightly denticulate keel along midrib, the base +
rounded, the margins slightly hyaline to hyaline greenish, serrate to shortly ciliate, the
apex acute to shortly acuminate, the upper surface green, composed of + rounded cells,
except for the portion that folds to form the flap where the cells hyaline and elongate
with sinuate walls, glabrous, frequently with conspicuous idioblasts and stomata, the
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Figure 1a. Scanned photograph of Selaginella gynostachya Valdespino ex Cremers &
Boudrie (Cremers 5379, CAY): Herbarium sheet.
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Figure 1c. Scanned photograph of Selaginella gynostachya.
Detail of the abaxial face.
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Figure 1b. Scanned photograph of Selaginella gynostachya.
Detail of the adaxial face.
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Figure 2. Drawings of the leaves of Selaginella gynostachya Valdespino ex Cremers &
Boudrie (Cremers 5379, CAY).
a = axillary leaf (abaxial face); b = lateral leaf (abaxial face); c = median leaf (adaxial
face);
The small lines on the leaves represent the idioblasts (M. Boudrie’s drawings).
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lower surface silvery to silvery green, composed of elongate cells with sinuate walls;
ventral sporophylls almost colourless to pale green, ascending, with a slightly
developed adaxial flap, ovate, 1.48-1.9 x 0.56-0.84 mm, with a well developed and
slightly denticulate to entire keel along midrib, the base attenuate to rounded, the
margins hyaline to pale green, serrate to very shortly ciliate, the apex acute to shortly
acuminate, both surfaces made of elongate and hyaline cells with sinuate walls,
glabrous, with or without conspicuous idioblasts, the stomata present only along midrib
on the lower surface. Megasporangia in two ventral rows; megaspores marguerite
yellow (light yellow), with a well developed equatorial flange, the proximal face
striate-reticulate to reticulate, the distal face reticulate with open reticulum of high
ridges, 300-320 µm diam. Microsporangia mostly absent from the two dorsal rows, or
few mature near the apex on dorsal rows; microspores not studied.

HABITAT AND DISTRIBUTION: On stream or river banks; 30-1000 m; known from
Venezuela, Guyana, and French Guiana.

PARATYPES: VENEZUELA. Bolivar: Gran Sabana, ca. 10 km SW of Karauin Tepui at
junction of Rio Karaurin Tepui and Rio Asadon (Rio Sanpa), 5°19’N, 61°03’W, 900-
1000 m, Liesner 23798 (UC).
GUYANA. Upper Mazaruni: East bank of Waruma River, 20 km S of confluence with
Kako River, 5°19’N, 60°46’W, 1000 m, Feb 1985, Renz 14188 (U); Essequibo River of
Porto Bartica, Jenman s.n. (K); Macouria Riv., Nov 1886, Jenman 2324 (BM, K, US);
Macouria Creek, Essequibo River, Jenman s.n. (NY); Upper Potaro River: vicinity of
Kopinang village, 4°58’N, 59°50’W, 670 m, 29 Jul 1989, Boom & Samuels 8939 (BRG,
NY).
FRENCH GUIANA. Rivière Sinnamary à Petit Saut, 30m, 12 Feb 1979, Cremers 5379
(CAY!, Z).

TAXONOMIC DISCUSSION: Selaginella gynostachya seems most closely related to S.
hyalogramma and S. karowtipuensis but differs by median leaves with a subtruncate to
rounded base (vs. rounded to semicordate as in S. hyalogramma or subcordate to
rounded as in S. karowtipuensis) and by lacking (vs. having) idioblasts on the upper
surface of the lateral leaves. Selaginella gynostachya differs further from S.
hyalogramma by elliptic to ovate-elliptic or broadly ovate (vs. lanceolate) median
leaves, by oblong to oblong-ovate (vs. broadly ovate to broadly ovate-lanceolate) lateral
leaves, and by light yellow (vs lemon yellow) megaspores. S. gynostachya differs from
S. karowtipuensis also by its acute to shortly acuminate (vs. long-acuminate to short
aristate) apex.

On the paratype (Cremers 5379, CAY) illustrated here, we noticed that the median
leaves do not have idioblasts on their upper surface. Therefore, this character is variable
and should be used with caution in the key. In addition, the lateral leaves are evidently
cilio-denticulate.

Selaginella karowtipuensis Valdespino ex Cremers & Boudrie, sp. nov. (Figure 3 a, b,
c; Fig. 4 a, b, c).

Selaginella seemannii Baker affinis, sed foliis lateralibus, intermediis et sporophyllis
superne idioblastis provisis diversa. A S. stenophylla A. Braun foliis intermediis basi
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Figure 3a. Scanned photograph of Selaginella karowtipuensis Valdespino ex Cremers
& Boudrie (Boom & Gopaul 7415, NY): Herbarium sheet.
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Figure 3c. Scanned photograph of Selaginella karowtipuensis.
Detail of the abaxial face.

Figure 3b. Scanned photograph of Selaginella karowtipuensis.
Detail of the adaxial face.
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Figure 4. Drawings of the leaves of Selaginella karowtipuensis Valdespino ex
Cremers & Boudrie (Boom & Gopaul 7415, NY).
a = axillary leaf (abaxial face); b = lateral leaf (abaxial face); c = median leaf (adaxi-
al face);
the small lines on the leaves represent the idioblasts (M. Boudrie's drawings).

a

b

c

1 mm

Fern Gazette V18 P2 v6.qxd  01/01/2008  16:39  Page 49



non nisi auriculo exteriori vel serrulato provisis diversa.

Type: GUYANA. Upper Mazaruni: Karowtipu Mountain, between camp and peak on
western side of mountain, 5°45’N, 60°35’W, 920-1080 m, 24 Apr 1987, Boom &
Gopaul 7698 (holotype NY; isotypes BM, BRG, PMA, UC, US).

Etymology—Named after the type locality.

Plants terrestrial. Stems creeping, stramineous, 20-34 (or more) cm long, 0.9-1.6 mm
diam., not articulate, not flagelliform, not stoloniferous, 2- or 3(-4)- branched.
Rhizophores axillary or occasionally with both axillary and dorsal rhizophores,
restricted to basal ½ of the stem, stout, (0.44)0.54-0.88 mm diam. Leaves dimorphic
throughout, membranaceous, the upper surface green, composed of + rounded cells
with slightly sinuate walls. Lateral leaves distant, perpendicular to the stem,
oblong-ovate to oblong, 3-5.3 x 1.5-2.6 mm; base subcordate to rounded, the acroscopic
base strongly overlapping the stem, the basiscopic base not overlapping the stem;
margins hyaline to pale green, the acroscopic margin serrate, the basiscopic margin
entire to serrulate apically; apex rounded to obtuse, dentate at tip; both surfaces
glabrous, the upper surface with conspicuous idioblasts and without stomata, the lower
surface with obscure idioblasts and with stomata along midrib. Median leaves distant,
ascending, ovate to broadly ovate, 2-3.1 x 1-1.7 mm; base subcordate, the inner base
rounded and the outer base with a well developed auricle; margins hyaline, serrate; apex
long-acuminate to short-aristate, the acumen or arista ¼ or less of the length of the
lamina, 0.28-0.54 mm long, puberulent and dentate at tip; both surfaces glabrous, the
upper surface with conspicuous idioblasts, without stomata. Axillary leaves similar to
lateral leaves or more cordiform. Strobili terminal on branch tips and main stem apex,
slightly lax and flattened, dorsiventral, 3-13 mm long. Sporophylls dimorphic, basally
attached to the axis; dorsal sporophylls green, spreading, with an adaxial laminal flap
extending along ca. ½ to 1/3 the sporophyll length, asymmetric or lanceolate to
lance-ovate, 1.54-2.08 x 0.6-0.92 mm, with a strongly developed and denticulate keel
along midrib, the base rounded, the margins slightly hyaline to hyaline-greenish,
serrate, the apex acute to shortly acuminate, the upper surface green, composed of +
rounded cells, except for the portion that folds to form the flap where the cells hyaline
and elongate with sinuate walls, glabrous, with conspicuous idioblasts, the stomata
along midrib, the lower surface silvery to silvery green, composed of elongate cell with
sinuate walls, and without idioblasts; ventral sporophylls pale green, ascending to
spreading, without an adaxial flap, ovate, 1.32-1.76 x 0.6-0.9 mm, with a well
developed and slightly denticulate keel along midrib, the base rounded, the margins
hyaline to pale green, serrate, the apex acute to shortly acuminate, the surface made of
elongate cells with sinuate walls, glabrous, with idioblasts present only on the lower
surface, the stomata present only along midrib of the lower surface. Megasporangia in
two ventral rows; megaspores maize yellow, with a prominent equatorial flange, the
proximal face striate to reticulate with open reticulum of low ridges, the distal face
reticulate with open reticulum of high ridges, 320-340 µm diam. Microsporangia
mostly absent from the two dorsal rows, or few mature near the apex on dorsal rows;
microspores not studied.

HABITAT AND DISTRIBUTION: On sandy or rocky soil; 920-1080 m; known only from
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Karowtipu Mountain in Guyana.

PARATYPES: GUYANA. Upper Mazaruni: Karowtipu Mountain, 5°45’N, 60°35’W, 920
m, 18 Apr 1987, Boom & Gopaul 7415 (BRG, MO, NY!, PMA, U, UC, VEN),; 920-
1080 m, 24 Apr 1987, Boom & Gopaul 7698 (BM, BRG, NY, PMA, UC, US).

TAXONOMIC DISCUSSION: Selaginella karowtipuensis resembles S. seemannii in its
median leaves with a well developed outer auricle and acuminate apex, and typically
oblong to oblong-ovate lateral leaves with subcordate to rounded base. It differs from
S. seemannii by conspicuous (vs. without) idioblasts on the upper surface of the lateral
and median leaves and sporophylls. In addition, S. karowtipuensis is a more robust plant
with stouter rhizophores (0.54-0.88 mm diam., compared with 0.25-0.65 mm diam. for
S. seemannii).

DISCUSSION – CONCLUSION
Of the 31 species mentioned by Valdespino (1995) within this subgenus, eight occur in
the Guianas. A key, extracted from his monograph, is given below. 

Key to the species of Selaginella P. Beauv. subg. Heterostachys Baker in the Guianas.

1. Acroscopic margin of the lateral leaves ciliate to ciliate-denticulate at least along
basal ¼ ........................................................................................................................... 2
1’. Acroscopic margin of the lateral leaves serrate to serrulate or entire near the base or
throughout ...................................................................................................................... 6
2. Upper surface of the lateral leaves with idioblasts ...................................S. muscosa
2’. Upper surface of the lateral leaves without idioblasts ............................................ 3
3. Lateral leaves semicordiform to cordiform; median leaves cordiform to
ovate-deltate ............................................................................................... S. porelloides
3’. Lateral leaves ovate, ovate-orbicular, ovate-lanceolate, lanceolate, ovate oblong, or
ovate-elliptic; median leaves ovate, ovate-lanceolate, lanceolate, elliptic,
elliptic-orbicular, or, if ovate-deltate, then the apex broadly acute and ciliate at tip ... 4
4. Median leaves elliptic or ovate-elliptic ................................................................... 5
4’. Median leaves ovate, ovate-lanceolate, or lanceolate ............................... S. minima
5. Lateral leaves with an acuminate apex; upper surface of the median leaves without
idioblasts; megaspores lemon yellow ......................................................... S. sobolifera
5’. Lateral leaves with a broadly acute to obtuse apex; upper surface of the median
leaves with conspicuous to obscure idioblasts; megaspores light to maize yellow,
cream, pale yellow-orange, or pale orange-yellow ................................. S. gynostachya
6. Upper surface of lateral and median leaves with idioblasts, or idioblasts restricted to
the upper surface of the lateral leaves only, or idioblasts present on the upper surface of
the median leaves and/or on the lower surface of the lateral leaves ............................ 7
6’. Upper surface of the lateral and median leaves without idioblasts, or idioblasts
present only on the upper surface of the median leaves ............................................... 9
7. Median leaves with at least the outer base well developed into an auricle free from
the stem; rhizophores 0.3-0.86 mm diam ............................................ S. karowtipuensis
7’. Median leaves with the outer base asymmetric, rounded, oblique, or subcordate, if
with an outer auricle then this not distinctly free from the stem; rhizophores 0.08-0.56
mm diam. ....................................................................................................................... 8
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8. Apex of the lateral leaves obtuse to broadly acute; apex of the median leaves acute
to shortly acuminate, the acumen 1/8 or less the length of the lamina ... S. gynostachya
8’. Apex of the lateral leaves acute to shortly acuminate; apex of the median leaves
long acuminate to long-aristate, the acumen or arista ¼ or usually more the length of
the lamina ....................................................................................................... S. muscosa
9. Median leaves with the outer base well developed into an auricle ..... S. seemannii
9’. Median leaves with the outer base asymmetric, oblique or semicordate, without a
well developed auricle ................................................................................................. 10
10. Median leaves with the apex acute, acuminate, or short-aristate, the acumen or
arista 1/3 or less the length of the lamina ............................................... S. gynostachya
10’.Median leaves with the apex long-aristate, the arista more than 1/3 the length of the
lamina ........................................................................................................... S. flagellata

DISTRIBUTION
When comparing the distribution of the 35 species of subgenus Heterostachys from
Central and South America, it is noticed that Venezuela has the highest diversity with
17 species. The Guianas have fewer: four for Guyana, two for Suriname and five for
French Guiana. This is unusual because French Guiana typically has fewer species than
Guyana. In terms of distribution, a few species occur over widespread areas (such as S.
flagellata), whereas others are limited to the Plateau of the Guianas (S. gynostachya),
or simply known only from Guyana (S. karowtipuensis).
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