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AMAZON LILIES, EUCHARIS
AND CALIPHRURIA
(AMARYLLIDACEAE)'

ABSTRACT

Eucharis and Caliphruria are closely related, neotropical genera of petiolate-leaved, white-flowered Amaryllidaceae
found in the understory of primary tropical rain forest. Together with the Peruvian endemic Urceolina, Eucharis
and Caliphruria form a monophyletic group within “infrafamily Pancratioidinae™ on the basis of leaf and seed
morphology and ecological specialization. Seventeen species and two natural hybrids within two subgenera are recognized
in Eucharis. Eucharis, marked by its crateriform or campanulate flowers, curved perianth tube, pigmented androecium
usually developed into a staminal cup, and unicellular stigmatic papillae, is distributed from Guatemala to Bolivia,
chiefly in the western Amazon basin and adjacent lower slopes of the eastern Andes. Subgenus Heterocharis represents
three relict species and two natural hybrids with many ancestral characters of the genus. Caliphruria (four species,
three of which are endemic to Colombia) has funnelform flowers, straight perianth tube, reduced staminal connation,
and multicellular stigmatic papillae. Cladistic relationships support the monophyly of Eucharis, Caliphruria, and
Urceolina as a unified group. The most parsimonious cladograms suggest that Eucharis is paraphyletic if subg.
Heterocharis is included. An alternative hypothesis of generic relationships is tested, and proves less parsimonious.
Recognizing the close phenetic relationship of subg. Heterocharis to the rest of Eucharis, the high levels of homoplasy
within the cladogram, and ambiguity caused by missing character state data, a less parsimonious phylogeny is accepted
as the basis for classification. Keys and descriptions are provided for all species of Eucharis and Caliphruria. Eucharis

caucana, a novel hexaploid (2n = 138) species, is described from Colombia.

The closely related genera Eucharis Planchon
& Linden and Caliphruria Herbert (Amaryllida-
ceae), the Amazon lilies, comprise respectively 17
and 4 species of bulbous, rain forest geophytes
adapted to the low light conditions of the forest
understory. Together with the Peruvian endemic
Urceolina Reichenb., nom. cons., Fucharis and
Caliphruria form a monophyletic group delimited
by petiolate leaves with distinctive cuticular stria-
tion; a turgid seed with a lustrous, usually black
testa; and complete fidelity to the rain forest under-

story niche. The species are distributed from Gua-
temala to Bolivia. The major center of distribution
for Fucharis is in the western Amazon basin (in-
clusive of major tributary systems, e.g., the Napo,
Pastaza, and Huallaga) and the adjoining lower
slopes of the eastern Andean cordillera. With the
exception of single Peruvian species, Caliphruria
is restricted to the Cordillera Occidental and Cor-
dillera Central of Colombia. The species of both
genera are nowhere abundant, and are found grow-
ing only in primary, rarely secondary, forest from
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Mazama gouazoubira as an incorrect subsequent spelling and M. gouazoupira
(Fischer, 1814) as the correct original spelling, though 1 would agree that this was not
a positive contribution to stability. However, until recently there was no procedure to
conserve a preferred emendation other than by appealing to the Commission. This
Gardner has now done, and very clearly. He should be supported.

The new Code (4th Edition), laying clearer emphasis on stability, renders these
exercises unnecessary in the future by providing a firm distinction between a nomen
oblitum and a nomen protectum (Article 23.9): between the original but almost
universally rejected or ignored spelling and the generally accepted spelling. One will
no longer see the unsupported statement that an original spelling is a lapsus in such
examples as the following: Tadarida teniotis rueppellii (Dysopes riipelii Temminck,
1826), Callicebus brunneus (Callithrix brunea Wagner, 1842), Procolobus badius
temminckii (Colobus temminkii Kuhl, 1820), Vulpes rueppellii (Canis riippelii Schinz,
1825), Hendecapleura (Endecapleura Lataste, 1882), and Myoniyscus verreauxi (Mus
verroxii A. Smith, 1834). These emendations are likely to be nomina protecta.
Perhaps it is worth indicating that a correction to spelling in itself is not necessarily
going to become a nomen protectum: Rosevear’s (1969, p. 201) emendation of Tatera
welmanni (Taterona welmanni St Leger, 1929) to T. welmani on the grounds that the
taxon was named after J.B. Welman has not been supported in the literature, and
there is no move to emend Equus chapmanni Layard, 1865, named after J. Chapman.
Clear distinctions must be made between (a) misspelled names whose status has not
been challenged and which should remain valid; (b) neglected original spellings whose
restoration has not been challenged; (c) widely used emendations which become
nomina protecta under the new Code: and (d) rational emendations which have not
been adopted in the literature and therefore remain unjustified.

Additional references

Ellerman, J.R. & Morrison-Scott, T.C.S. 1951. Checklist of Palaearciic and Indian mammals
1758 to 1946. 810 pp. British Museum, London.

Hershkovitz, P. 1982. Neotropical deer (Cervidae). Part 1. Pudus, genus Pudu Gray. Fieldiana
Zoology, 11: 1-86.

Jenkins, P.D. 1987. Catalogue of Primates in the British Musewn (Natural History) and
elseswhere in the British Isles, part 4 (Suborder Strepsirrhini). 189 pp. British Museum
(Natural History), London.

Rosevear, D.R. 1969. The rodents of West Africa. 604 pp. British Museumn (Natural History),
London.

Comment on the proposed conservation of LORISIDAE Gray, 1821 and GALAGIDAE
Gray, 1825 (Mammalia, Primates) as the correct original spellings
(Case 3004; see BZN 55: 165-168; 56: 73: 57: 51)
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Museum of Paleontology, University of Michigan, Ann Arbor, Michigan 48109,
US.A.

Friderun Ankel-Simons

Department of Biological Anthropology and Anatomy, Duke University, Durham,
North Carolina 27705, U.S. A.

In their request to the Commission to reject our proposal to conserve LORISIDAE
and GALAGIDAE as the correct original spellings, Groves & Jenkins (BZN 57: 51,
March 2000) rest their argument on the use of LORIDAE and GALAGONIDAE in ‘at
least four influential works’ that appeared subsequent to Jenkins’s (1987) resur-
rection of the latter two family names. One of these publications (McKenna & Bell,
1997) would have incorporated the names LORISIDAE and GALAGIDAE had the
application, which was submitted in 1995, not been delayed by other matters
before the Commission. But, more importantly, we suggest that if the spirit of the
Code to maintain stability is to be upheld, LORISIDAE and GALAGIDAE should be
conserved as the correct original spellings not only for the reason, as we
demonstrated in our original proposal, that with extremely minor exceptions these
have been the predominant spellings in the primatological literature, but also
because they continue 1o be the forms used in those recent publications that are
and will have the most impact on current and future students of primates. Since
Jenkins's (1987) publication, LORISIDAE and GALAGIDAE (and/or LORISINAE and
GALAGINAE) have been used, for example, by Martin (1990), Conroy (1990), Fleagle
(1988, which was replaced by Fleagle, 1999), Delson et al. (2000, which superseded
Tattersall et al., 1988), and Ankel-Simons (2000), all of which constitute primary
sources for both the teaching and research activities of those who specialize in
primate studies, which span the gamut from systematics to paleontology, ecology
and behavior. The widespread use of these influential works in teaching at the
undergraduate as well as graduate level in the production of future generations of
primate specialists adds further to the need to maintain stability in nomenclature.
We should also mention that LORISIDAE and GALAGIDAE (and/or LORISINAE and
GALAGINAE) remain in use in the nine most popular undergraduate textbooks in
biological and physical anthropology. In addition, Nowak (1999). which is a
standard reference work on living mammals, continues the long-standing tradition
of recognizing these familiar family-group names. Of course, this discussion does
not include the many articles published since 1987 that use these family (and/or
subfamily) names.

e
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The Commission is requested to accept our proposal.

As for the spellings of the names for other primate groups that Groves & Jenkins
mention, INDRIDAE (for ‘INDRIDAE’), STREPSIRRHINI (for ‘STREPSIRHINI') and
HAPLORRHINI (for ‘HAPLORHINI'), we purposefully chose not to include discussion of
them in our original proposal in order not to complicate matters. We had intended
to bring these issues before the Commission following our original proposal. Since,
however, Groves & Jenkins have now introduced these items, we must point out that
all but one of the primate reference works cited above that continue the tradition of
using LORISIDAE and GALAGIDAE (and/or LORISINAE and GALAGINAE) also continue the
tradition of nsing STREPSIRHINI, HAPLORHINI and INDRIDAE as the correct spellings. In
addition, in his widely used human evolution text, Conroy (1997) maintains the
spellings STREPSIRHINI and HAPLORHINI in his background review of the major
subdivisions of Primates. Thus, the arguments we made in our original proposal as
well as here 1o preserve LORISIDAE and GALAGIDAE also apply to the conservation of
STREPSIRHINI, HAPLORHINI and INDRIDAE as the correct spellings.

Additional references

Ankel-Simons, F. 2000. Primate anatomy, Ed. 2. Academic Press, New York.

Conroy, G.C. 1997. Reconstructing avan origins: a modern synthesis. Norton, New York.

Conroy, G.C. 1990. Primate evolution. Norton, New York.

Delson, E., Tattersall, I., Van Couvering, J.A. & Brooks, A.S. (Eds.). 2000. Encyclopedia of
hwman evolution and prehistory, Ed. 2. Garland Publishing, New York.

Fleagle, J.G. 1999. Primate adaptation and evolution, Ed. 2. Academic Press, New York.

Nowak, R.M. 1999. Walker's mammals of the world, Ed. 6. The Johns Hopkins University
Press. Baltimore.

Tattersall, 1., Delson, E. & Van Couvering, J.A. (Eds.). 1988. Encyclopedia of human evolution
and prehistory. Garland Publishing, New York.
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[t tends toward subterete cross sections (kig. 1),
rounded abaxially, and flattened adaxially, becom-
ing slightly channeled proximal to the sinus. The
petiole is winged proximal to the sinus by atten-
uation of the lamina. The midrib is pronounced
abaxially along the entire length of the lamina, and
slightly channeled adaxially, continuous with the
petiole.

Leaf shape only rarely provides taxonomically
useful information. Length/width ratios are subject
to considerable variation even among the leaves of
a single bulb. Herbarium specimens will frequently
include only a single leaf, with no indication of its
developmental age. Taxonomic consistency of leat
shape is exceptional, but useful in the few cases
where it occurs. For example, leaves of E. ulei
Kranzlin are consistently narrowly elliptic. Lucha-
ris amazonica (leaf length /width ratio greater than
2) may be delimited from E. moorei (Baker) Mee-
row (I/w less than 2).

The leaves of Fucharis and Caliphruria are
completely glabrous and nonglaucous, with a single
exception. Eucharis bonplandii (Kunth) Traub, a
rare tetraploid species from central Colombia, de-
velops a glaucous bloom that gives the leat a blue
cast in strong light.

The leaf apex of all species is shortly acuminate,
the base attenuate. Coarse undulation of the margin
will sometimes make the lamina appear cordate at
the base. Leaf margins of Caliphruria are um-
formly nonundulate.

Leaf venation of Fucharis and Caliphruria 1s
parallelodromous (Hickey, 1973), with a great
number of transverse, commissural veins intercon-
necting the primary vasculature. All species of
Caliphruria have smooth, nonplicate leaves. Fu-
charis 1s variable for this character, but the ma-
jority of species have plicate leaves.

The adaxial epidermis of most species of both
genera is lustrous, dark green; the abaxial surtace
appears lighter, or silvery green. Only E. astro-
phiala (Ravenna) Ravenna has diverged markedly
from the typical morphology and has a umquely
nonlustrous, bullate-pustulate leat texture.

CUTICLE

Cuticular striation is prominent on the abaxial
leaf surfaces of most Lucharis and Caliphruria
species (Figs. 2-6, 8-12). Striae are thickest in
C. subedentata (Fig. 11). Arroyo & Cutler (1984)
recognized eight cuticular sculpturing classes in a
survey of 25 genera of Amaryllidaceae. The most
common cuticular morphology of Fucharis and
Caliphruria fits their class VII: “thick striae, par-
allel or not, interlocking, * transverse.”
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In a few species of FKucharis (E. amazonica,
E. moorei (Fig. 10), E. boucheit (Fig. 9)), the
striation is much less pronounced. Caliphruria kor-
sakoffii (Traub) Meerow (the sole representative
of Caliphruria outside Colombia) has the most
aberrant cuticle morphology (Fig. 12), correspond-
ing more or less to type V of Arroyo & Cutler
(1984): ““central, thick axial striation with less pro-
nounced striae running from it, directly to anticlinal
walls.”” The adaxial cuticles of Fucharis and Cal-
iphruria are either smooth or rarely much more
finely striate than the abaxial surface, the striations
entirely axial in orientation. The adaxial cuticle of
C. korsakoffii (Fig. 13) has several, thick, trans-
verse striations across each cell, and the epidermis
1s unusually flat.

STOMATA

Leaves of Fucharis and Caliphruria are pre-
dominantly hypostomatic. Stomata occur adaxially
only along the midrib and vicinity (kig. 14A), and
occasionally in the proximity of primary veins.
Stomata are usually absent from the abaxial midrib
(Fig. 14B). Intercalary stomata were regularly ob-
served only in E. cyaneosperma Meerow (kigs. 7,
1 5D). The stomata of Eucharis and Caliphruria
are anomocytic, as is typical for Amaryllidaceae
(Arroyo & Cutler, 1984; Dahlgren & Clifford,
1982), though E. astrophiala exhibits at least
slight differentiation of cells neighboring the sto-
mata (Figs. 2, 3) from other epidermal cells. These
cells are more densely and regularly striate than
other epidermal cells, as well as slightly more raised.
The guard cells of Fucharis and Caliphruria are
oriented with their longest axis parallel to that of
the leat.

EPIDERMAL CELLS

Abaxial epidermal cells range from rectangular
to irregular in shape. Adaxial epidermal cells are
in almost all cases rectangular. kucharis astro-
phiala (Fig. 15A) has the most irregularly shaped
cells of both the abaxial and adaxial surfaces. In
the vicinity of the midrib on both surfaces of the
leaf (Fig. 14), epidermal cells become conspicu-
ously elongated, and anticlinal walls are straight.
Epidermal cells of the midrib are extremely long
and narrow.

The epidermal cells of all species of Eucharis
subg. Fucharis have strongly undulate anticlinal
walls (Fig. 15), as noted by Asatrian (1984) for
the few species he surveyed. End walls of both the
abaxial and adaxial cells of all species range from
oblique to rounded. Abaxial cells are more strongly
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FIGURES 2-7. SEM photomicrographs of Eucharis leaf surfaces. 2-6. Abaxial leaf surfaces. —2, 3. E. astrophiala
(Meerow 1111, FLAS).—4, 5. E. plicata subsp. plicata (Meerow 1025, FLAS).—6. E. cyaneosperma (Meerow
1032, FLAS).— 7. Adaxial leaf surface of E. cyaneosperma (Meerow 1032, FLAS). All scales = 25 um.
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FICURES 8-13. SEM photomicrographs of Eucharis and Caliphruria leaf surfaces. 8-12. Abaxial surfaces. —
8. E. bakeriana (Meerow 1108, FLAS).—9. E. bouchei var. dressleri (Meerow 1107, FLAS).—10. E. moorei

(Meerow 1141, FLAS).—11. C. subedentata (Meerow 1109, FLAS).—12. C. korsakoffii (Meerow 1096, FLAS).—
1 3. Adaxial surface of C. korsakoffii (Meerow 1096, FLAS). All scales = 25 um.
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undulate than those of the adaxial surface. Epidermal
cells of Caliphruria (Fig. 15F) are more weakly
undulate than those of Fucharis. The anticlinal
walls of adaxial cells of C. korsakoffit are com-
pletely straight. Fucharis subg. Heterocharis 1s
polymorphic for anticlinal wall morphology. Fu-
charis amazonica and E. sanderi have strongly
undulate walls, while E. moorei (Fig. 15k) has
essentially straight walls.

LEAF ANATOMY

In petiolar transverse section, a single arc of
vascular bundles is usually observed (Fig. 1). Me-
dian bundles are the largest. In petioles of k. mooret
(Fig. 1E) and the closely related £. amazonica
(Fig. 1F), both in subg. Heterocharts, small sec-
ondary bundles were observed near the adaxial
surface. These bundles are most conspicuous in £.
moorei; they are markedly smaller in £. amazon-
ica. These secondary vascular traces disappear
above the middle of the petiole. Asatrian (1984),
who reported on petiole anatomy of three Lucharis
and Caliphruria species, did not observe these
bundles in K. amazonica (cited as k. grandiflora).

The internal morphology of leaves of kucharis
and Caliphruria (Figs. 16—22) is largely invariant
across both genera. No well-defined palisade layer
is evident, the absence of which 1s characteristic
of most genera of “‘infrafamily” Pancratioidinae
(Arroyo & Cutler, 1984). Mucilage cells, common
throughout the family (Arroyo & Cutler, 1984),
are often present near the leat surface, and ra-
phides are occasionally observed in epidermal cells.
The mesophyll consists of several layers of chlo-
renchyma both ad- and abaxially, and a thicker
region of spongy, slightly aerenchymous tissue.
Small air cavities occur regularly only directly be-
low stomata. Vascular bundles are surrounded by
a sheath of one or two layer(s) of parenchymous
cells. The only xylem elements present are tra-

cheids with annular thickenings (Fig. 19).

FLORAL MORPHOLOGY
INFLORESCENCE

The inflorescence of Eucharis and Caliphruria
is a naked scape typical of Amaryllidaceae. The
scape is subterete in cross section and has a sohd
pith. Vascular bundles are distributed in several
irregular, concentric rings within the pith. A layer
of collenchyma cells occurs just below the epider-
mis.

The scape is terminated by two valvate-imbri-
cate, ovate-lanceolate bracts that enclose several
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FIGURE 14.

Leaf epidermal cell configurations in the
vicinity of the midrib of representative Eucharts species. —
A. E. formosa (Schunke 14174, FLAS), adaxial sur-
face.—B. E. plicata subsp. plicata (Meerow et al. 1025,
FLAS), abaxial surface.

secondary bracts and the flower buds before an-
thesis. These bracts vary from green (L. subg.
Heterocharis) to greenish white (most species of
subg. Fucharis) and are soon marcescent after
opening and spreading laterally. kach flower 1s
subtended by a linear-lanceolate bracteole.

The inflorescence of the Amaryllidaceae 1s tra-
ditionally described as “‘umbellate.” Mann (1959)
and Stout (1944) demonstrated that the superh-
cially simple umbel of Amaryllidaceae actually rep-
resents a complex series of reduced, helicoid cymes.
Anthesis occurs in a strict sequence within each
cyme from the developmentally oldest flower to the
youngest. The peripheral cymes flower first; the
central cymes flower last.

Flower number varies in Fucharis and Cali-
phruria from 2 to 10, rarely as many as 12 (C.
korsakoffii, rarely in E. castelnaeana). Number
of flowers is often a taxonomically useful character,
though any species characterized by 8-10 flowers
1s capable of producing a depauperate inflorescence
with fewer florets. An increase in flower number










































































































































































































































