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As is now widely known, the world's remaining
tropical forests are rapidly disappearing. This has
serious consequences for the long-term survival
of many palms since an estimated 757o of the
roughly 2 700 palm species are rain forest species
(Dransfield I97B) and fully 80% of palm species
are found only in the wild, having never been
cultivated (Johnson 1988). Furthermore, since
geographically restricted species are those most
immediately and generally most gravely affected
by local tropical deforestation and more than9OTo
of palm species have such restricted distributions
(Good 1974), the palm family is probably the most
threatened among all major plant taxa (Myers
1984).

The International Union for the Conservation
of Nature and Natural Resources (IUCN) Threat-
ened Plants Unit has provisionally identified about
100 seriously threatened palm species worldwide
(Dransfield et al. 1988, Johnson l9BB). Although
this might not seem exceptionaliy high for such a
large, mainly tropical, family, many more palms
are undoubtedly endangered since the conserva-
tion status of the majority of palm species is
unknown. In the New World, for example, data
for about 6O% of the over I 100 palm species
were insufficient to allow the Palm Specialist Group
of the IUCN Species Survival Commission to
determine whether they were threatened or not
(Johnson 1986, l9B7; Dransfield et al. 1988).
Such ignorance reflects how poorly known botan-
ically many tropical areas still are, but it is also
a result of palms having been historically ignored
by most general plant collectors because they are
so difficult and time-consuming to collect (fre-
quently being large and inaccessible). Conse-
quently, for most palms, reliable demographic and
distributional data do not exist. Until recently this

has been the case for most species of the largely
Mesoamerican palm genus Crjrosophiln. How-
ever, extensive field studies carried on throughout
the range of the genus (Fig. I) as part of a critical
taxonomic revision (Evans 1995) have provided
the information necessary to evaluate the conser-
vation status of all but one species of Cryosophila.

Following a brief synopsis of the genus, I will
summarize the important diagnostic features, geo-
graphic distribution (for detailed distribution maps
see Evans I995), and conservation status for each
of the I I taxa of Cryosophila (ten species and
two subspecies). Lastly, I will consider in more
detail the status of the two most critically endan-
gered species of. Cryosophila-n fact, probably
two of the most threatened neotropical palm spe-
cies-Cryosophila cooldi and Cryosophila wil-
liamsii.

General Information on the
Genus Cryosophila

Unique to Cryosophila, and its most distinctive
generic characteristic, are the usually descending,
often numerous, Iong, branched spines derived
from roots that grow out from and are distributed
variously along the usually solitary irunk, some-
times forming a basal cone. These root-spines make
Cryosophila one of the most easily recognized
genera of palms. Cryosophila flowers are also
distinctive and essentially of similar form across
the genus. They possess three basally connate
sepals, three distinct petals, an androecium with
six flat thin filaments connate for some length in
a narrow tube, and three separate carpels with
long thin styles exserted at anthesis. Several dis-
tinctive leaf characteristics are shared by Cryoso-
phila and only two or three of its seven most
closely related genera (i.e., the neotropical apo-
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carpous Corypheae clade; Uhl et al. 1995). These
are: (l) Ieaf blades that are split near the midline
along an abaxial fold, usually nearly to the base,
effectively dividing the leaf into two halves-shared
by Cryosophila, Chelyocarpus, haya, and some
species of. Trithrinax; (2) leaf segment midribs
with vascular bundles embedded within a central
colorless ground parenchyma and completely
enclosed within a fibrous cylinder occupying most
of the rib-apparently shared only by Cryoso-
phila, haya, and, Schippia among all 40 genera
of coryphoid palms; and (3) petiole bases that are
split basally and through which the developing
inflorescence buds emerge-shared by Cryoso-
phila (all species except C. nana), Itaya, and,
Thrinax.

Although Cryosophila is relatively widely dis-
tributed geographically (see Fig. 1), all ten species
of the genus have rather limited distributions (eight
of the ten species are confined to only one or two
countries) and several are extremely local endem-
ics. Costa Rica, with four, has the most species
of. Cryosophila-C. cooldi, C. grayumii, C. gua-
gara, and. C. warscewiczii. Cryosophila is the
only coryphoid genus with its distribution centered
in Central America. with extensions east into South
America and north into Mexico. Only three

instances of sympatry occur in the genus, and
each of these involves one species occupying a
specialized habitat within the range of another
more generalist species (the local endemics C.
coolcii and. C. bartlettii within the range of the
widely distributed C. uarscewiczii, and C. gra-
yumii voithin the range of the similarly distributed
C. guagara), Cryosophila grayurnii and C. gua-
gara are occasionally syntopic, and the rare C.
cookii is usually found with C. warsceu;iczii (Fig.
2). For the most part, the species of Cryosophila
are distributed as a more or less linear series of
disiuncts across the Central American corridor.

All species of Cryosophila are forest understory
trees (to about 15 m tall). With the'exception of
the dry-forest C. nana, all species of Cryosophila
are found in lowland (rarely over I 200 m) humid
to wet forests. Cryosophila kalbreyeri and C.
stauracantha occur in both moist and dry forests.
Five of the ten Cryosophila taxa are calciphiles
(C. bartlettii, C. grayumii, C. kalbreyeri, C.
stauracantha, and C. williarnsii), with C. bart-
lettii and C. williamsii being restricted to rocky
limestone outcrops (Figs. 3, 4). With the exception
of C. nana, the remaining Cryosophila raxa are
apparently calcifuges.

Although all species of Cryosophila were
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apparently used extensively at one time, such use
is fairly limited today. The name escoba ("broomo')
or palrna de escoba is used variously for most
species throughout the range of the genus and
refers to the once common practice of using the
very durable leaves to make brooms (Figs. 5, 6).
In addition, all the larger leaved species were
frequently used for making thatch before the wide-
spread availability ofcheap, corrugated metal roof-
ing, and they still serve this purpose in some rural
areas, The bitter tasting "palm hearts" of most
species are still eaten occasionally to commonly
for various intestinal ailments. In fact. this use
has decimated populations of Cryosophila in some
areas. Lastly, various species of Cryosophila are
sometimes cultivated as ornamentals. the root-
spines being easily removed if desired.

Seven of the ten species of Cryosophila are
currently endangered or threatened (C. bartlettii,
C. cooldi, C. grayumii, C. guagara, C. nana, C.
lcalbreyeri, and C. williarzsii), with C. cookii and
C. williamsii unlikely to survive, except for per-
haps a few isolated individuals, much past the end
of this decade. Cryosophila ma,crocarpo. appears
to be extremely rare, but its distribution and
demography are too poorly known for an assess-
ment of its conservation status. The populations
of the remaining two species (C. stauracantha
aird C. warscewiczii) are rapidly declining, but
since these are the most widely distributed species
they are for the moment relatively secure, at least
in portions of their ranges. Unless the destruction
of tropical forests halts immediately throughout
the range of the genus, which is, unfortunately,
an unlikely occurrence, I see little chance oflong-
term survival for most species of Cryosophila.

The Species

Cryosophila bartlettii R. Evans (Fig. 7)

This species is most similar to C. kalbreyeri,
but can be distinguished by its typically longer,
more spiny stems, smaller leaves, inflorescences
with longer prophylls, and flowers with longer sta-
men tubes. It is characterized by small fruits and
seeds. Only C. staura.cantha typically has fruits
as small, but the inflorescences of C. stauracantha
are usually larger with fewer peduncular bracts
and more and larger first-order branches. C, bar-
tlettii is known only from limestone outcrops in
the Lago Alajuela (formerly known as Madden

Lake) watershed in central Panama at an elevation
of about I00 m.

Little undisturbed forest remains in the Lago
Alajuela watershed areao and this species is
extremely rare. Presumably much of the original
habitat of this species was inundated by the rising
waters of Lago Alajuela, formed by the damming
of the Rio Chagres during construction of the
Panama Canal. It is reportedly present on somrne
of the small forested islands in Lago Alajuela near
the mouth of the Rio La Puente, which enters the
lake from the southeast. Although more field work
is needed to delimit better its exact distribution.
this species is unquestionably endangered.

Cryosophila cookii Bartlett (Figs. B-10)

The inflorescence of this palm, with its char-
acteristic densely fastigiate rachillae spiraling
around the main axis, makes it the most distinctive
species o{ Cryosophila.ltslarge size and extremely
spiny trunk are also diagnostic. The type specimen
(Cook & Doyle 635, Rio Hondo, Costa Rica)
appears to have uncharacteristically small leaves
and a similarly small infructescence. This species
is confined to a small area of Caribbean lowland
wet forest in eastern Costa Rica, just south of
Tortuguero National Park. Within this area it is
restricted to lowJying landso near sea level, having
very wet soil most of the year, yet never seasonally
inundated for lengthy periods.

Nearly all of the original forest in which this
species presumably once occurred has been con-
verted to cattle pastures or banana plantations.
Extrapolating from estimates of present population
density and the amormt of original forest remain-
ing in the presumed historical range of this species,
I suspect the total adult population size to be only
about I00, with perhaps only a small fraction of
this occurring within Tortuguero National Park,
which for the most part lacks suitable habitats.

Cryosophila grayumii R. Evans (Figs.
n"r2)
This C ry o s o phila is char acterized by possessing

the fewest peduncular bracts (2-3) in the genus.
The leaf blade is also diagnostic, being less divided
than in other species of. Cryosophila. Its inflo-
rescences have the shortest first-order branches
and rachillae in the genus, and its inflorescences
and leaves are typically smaller than those of any
other species except C. nana. Cryosophila gra-
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2. Syntopic Cryosophila warsceuiczii (left) and C. cookii $rght). About Il km northwest of San Geraldo, Costa Rica. 3. Stem
base of Cryosophila bartlettii showing adventitious roots and root-spines. Plant from which Euans 157 was collected. Natural
limestone bridge over Rio La Puente, Panama, type locality for this species. Note limestone outcrop, habitat to which this species

is restricted. 4. Stem base of Cryosophila williarnsii showing adventitious roots and root-spines, Plant from which Euans

157 was collected. Punta Gorda, Lago Yojoa, Honduras, type locality for this species. Note limestone outcrop, habitat to which
this species is restricted. 5. Wild-collected leaves of Cryosophiln nana spread. out to dry in preparation for making brooms.

Zapotillo, Jalisco, Meico.
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6. Local craftsman making a broom-head from the dried leaves oI Cryosophila nana. Zapotillo, Jalisco, Mex-
ico. 7. Inflorescences of Cryosophila bartlettii. Plant from which Euans & Grayum 783 was collected. Natural limestone
bridge over Rio La Puente, Panama. 8. Cryosophila cookii. Uncollected plant about 3 km north of San Gerardo de Colorado,
Costa Rica. Note height (stem about 14 m tall) of this, tlpically the largest, species of Cryosophila. 9. Stembase of Cryosophila
cooftli showing the dense, tangled mass of extremely long root-spines, diagnostic for this species. The single individual (rmcollected)
encountered during a l-wk search in Tortuguero National Park. Vicinity of the abandoned Rio Sierpe guard station on the Rio

Sierpe north of La Aurora, Costa Rica.
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I0. Inflorescences and infructescences ol Cryosophila cookii showing the fastigiate rachillae spiralling along the inflorescence

rachis, diagnostic for this species, Plant f.o- wlich E ons 133 was collected. About I km northwest of San Gerardo de Colorado,

Costa Rical I l. Cryosiphila grayumii showing typical arching stem habit and leaves with relatively few divisions, diagnostic

for this species. Uncollected pl.riabout 8 km north oi Ciud"d Neily, Costa Rica, the type locality for this species. 12. Small

infructescences of.Cryosophiiagrayumii.Plantfromwhich Euans 173 wascollected.SamelocalityasinFigure II. 13. Large,

deflected inflorescences if. Cryisophila gudgara. Plant from which Euans 147 was collected. About 5 km southeast of Paso

Canoas, Panama. Note large, persistent rachis bracts, diagnostic for this species.
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yumii is known only from the Pacific slope of
Costa Rica at elevations of 100-650 m. It is found
in small, scattered populations on slopes along the
Fila Costeffa in the south and a single more north-
erly disjunct population in the Cordillera de Tilarin.

This species can be found syntopically with C.
gudgara on Fila Retinto, just north of the town
of Palmar Norte in southern Costa Rica. W'hereas
C. guagara was common throughout the Golfo
Dulce area to about 500 m or more, this palm is
restricted to limestone slopes. Within this spe-
cialized habitat, it is relatively common. This hab-
itat is very limited in Costa Rica, and its forests
are rapidly disappearing. There may be a few more
remote undiscovered populations, but even so, the
species must be considered endangered. A search
for it in Panama near the Costa Rican border east
of the Fila de Cal population failed to locate any
individuals. Future searches in Panama are also
very likely to be unsuccessful since almost no
forest remains in this part of the country, having
already been converted to agriculture.

Cryosophila guagara P. H. Allen (Fig. I3)

This species is characterized by its long, deflected
inflorescences with especially persistent rachis
bracts, many of which remain on the inflorescence
i.nto fruit. Its long styles are also diagnostic. It is
found at elevations from sea level to more than
500 m in the lowland moist to wet forests of the
Golfo Dulce area of southern Costa Rica and adja-
cent Panama, and north along the Costa Rican
Pacific coast to near the Rio Grande de T6rcoles.

In its natural habitat, this palm is often com-
mon. Unfortunatelv. most of this habitat outside
the Osa Peninsula (particularly Corcovado National
Park) has disappeared. Except on the Osa Pen-
insula, it can easily be found only in the most
remote areas, near the upper elevational limit of
the species. Corcovado National Park harbors a
large population.

Cryosophila kalbreyeri (Dammer ex Burret)
Dahlgren

This species is extremely variable morpholog-
ically in most of the characters that are useful
elsewhere in the genus for circumscribing species.
Consequently, it has few diagnostic features, being
identifiable primarily by what it lacks (a less than
ideal situation). It is intermediate between C. bart-
lettii and C. sta.uracanlha. Although sharing more
character states with C. bartlettii than C. staur-

acantha, more often C. kalbreyeri exhibits a state
intermediate between those of these other two
species. It differs from C. bartlettii by its typically
shorter, less spiny stems, larger leaves, inflores-
cences with shorter prophylls, and flowers with
shorter stamen-tubes. It differs from C. staur-
cicantha by its more persistent rachis bracts, usu-
ally more numerous peduncular bracts, and shorter
rachises with shorter first-order branches. This
palm is found in a variety of moist to dry fore?t
habitats in eastern Panama and northwestern
Colombia at elevations from sea level to I 200 m.

Cryosophila kalbreyeri comprises two subspe-
cies, reflecting a geographic disjunction. Cryoso-
phila kalbreyerl subsp. kalbreyeriis a more wide-
spread northern taxon, occurring in northwestern
Colombia and extreme southeastern Panama, while
C. ltalbreyeri subsp. cogolloi is endemic to Antio-
quia, Colombia. Subspecies kalbreyeri is distin-
guished from subsp. cogolloi by having inflores-
cences with the rachillae typically proportionately
shorter relative to the first-order branches and
typically smaller flowers. Although the two sub-
species overlap broadly in flowering times, subsp.
kalbreyeri tends to flower earlier (usually begin-
ning in July) than sthsp. cogolloi.

Cryosophila kalbreyeri subsp. kalbre-
yeri (Fig.la)

This subspecies is restricted to northwestern
Colombia and adjacent Dari6n Province in south-
west Panama at elevations from sea level to I 200
m. Nearly all of the original dry forests of north-
west Colombia (northern Antioquia, C6rdoba,
Sucre, and northern Bolivar Departments) have
been converted to pasture lands. Consequently,
within this area, this palm is very rare, persisting
only as scattered individuals or small isolated pop-
ulations. However, in the western portion of its
range (Dari6n Province, Panama) much forest
remains intact and it is still common. The same
presumably holds true in the large intact tracts of
forest in northern Choc6 Department, Colombia,
but the demographics and therefore conservation
status ofthe subspecies in this region are unknown.

Cryosophila kalbreyeri subsp. cogolloi R.
Evans (Fig. 15)

This subspecies is known only from Antioquia
Department, Colombia. It has been collected at
elevations of 300-1 200 m in the valleys of the
Rio Porce in central Antioquia and the Rio Claro-
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Corcon6 Sur in extreme southeast Antioquia. Little
remains of the natural vegetation of the inter-
Andean valleys of Antioquia Department. This
palm is known from only a few small (with one
exception) populations, and must therefore be con-
sidered endangered. The one known relatively large
and stable population occurs in a small area of
primary forest along the steep slopes of the Rio
Claro canyon. This forest occurs within a privately
owned ecological refuge in San Luis "Mruricipio"

(=Township), about 30 km west of the Rio Mag'
dalena, just south of the highway from Medellin
southeast to Puerto Triunfo on the Rio Magdalena.
The future of this small island of intact forest, and
therefore that of the only known substantial pop-
ulation of this subspecies, is uncertain.

Cryosophila macrocarpa R. Evans (Fie.
l6)

This palm is easily recognizable by its very large
fruits and very large, deeply sulcate seeds. The
inflorescences, with a long prophyll and relatively
few, long peduncular bracts, are also diagnostic,
as are the large leaves. It is known only from the
type locality, an area of slightly disturbed lowland
wet forest, near sea level, on the floodplain of the
Rio Valle near the northern limit of the Golfo de
Tfiuga, Colombia.

Extensive primary forest remains in the imme-
diate area of the type locality as well as most of
the entire Golfo de Tribuga coastal region, due to
its remoteness. The area is very poorly known
botanically, and therefore this species may occur
throughout the region. However, it is very rare
and localized within its known bottomland habitat,
apparently occurring only in scattered small pop-
ulations. It does not occur on the nearby slopes
wherc Chelyocarpus dianeurus (Burret) H. E.
Moore is very common. One local resident, knowl-

I8. Stem of. Cryosophila nana showing the dense, tangled
mass of short root-spines, typical for this species. Uncollected
plant in the same population as the individuals in Figure l7-

edgeable enough to distinguish these two super-
ficially similar palmateJeaved species, reported C.
ma,crocarpa to be more common on Cabo Cor-
rientes than in the El Valle area. Cabo Corrientes
delimits the southern end of the Golfo de Tribuga
about 70 km to the south.

(-
14. Cryosophiln halbreyeri a,tbsp. halbreyeri. Plant from which Euans & Cogollo 228 was collected, with Alvaro A. Cogollo
of the Jardin Bot6nico "Joaquin Antonio Uribe" in Medellin, Colombia. About 40 km northwest of Monteria, C6rdoba, Colombia.
Compare the deep splitting of the leaf blades, typical for this species, to the shallower splits in the leaf of C. warscewiczii in
Figure 21, 15. Old infructescences (all fruits having fallen) of C. kalbreyeri svbsp. cogolloi. Plant from which the type of
this subspecies (Eaans & Cogoll.o 247) was collected. About 4 km northeast ofthe bridge over the Rio Claro on the Medellin-
Puerto Triunfo highway, Antioquia, Colombia. Compare the long, pendulous rachillae, typical for this species, to the shorter,
often erect rachillae of C. warscewiczii in Figure 21. 16. Infructescence ol Cryosophila nacrocarp@. Plant from which the
type of this species (Euons & Ramirez 213) was collected. About 2 km north of El Valle, Choc6, Colombia. Compare these
larger fruits, diagnostic for this species, to the smaller fruits, more typical for the genus, of C. grayum,ii in Figure 12. Also, note
the splits at the base of the leaf petioles, characteristic for mature individuals of all species of Cryosophila, except C.
nona. 17. Cryosophila nona showing leaves with deep divisions along almost every blade segment, diagnostic for this species.
Uncollected plants in the same population from which the neotype of this species (Euans 239) wss collected. About l8 km N of

El Tuito, Jalisco, Mexico.
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i9. Cryosophila stauracantha. Uncollected plant near Teapa, Tabasco, Mexico, the probable type locality for this species. All

but four leaves have been removed by locals, presumably for making brooms. Compare the deep splitt ing of the leaf blades,

typical for this species, to the shallower splits in the leaf of C. warscewiczii in Figure 21. 20. Young inflorescence and very

young infructescence of CryosophiLa stauracantha showing persistent apical-most rachis bracts on inflorescence, diagnostic for

this species. Plant from which duans 193 was collected. About 4 km west of Teapa, Tabasco, Mexico. 2I. Inflorescences of

Cryosophila uarscewic:i i. Plant from which Euans 140 was collected. About 9 km SW of Bribri, Costa Rica. Compare the

shallow splitt ing of the leaf blade (except the central split), typical for this species, to the deeper splits in the leaves of C. kalbreyeri

in Figure l4 and C. stauracanthailFigure 19. 22. Ascending, compact inflorescence and young infructescence of Cryosophila

tuiLliamsii, diagnostic for this species. Plant from which Ooans 194 was collected. Punta Gorda, Lago Yojoa, Honduras.
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Cryosophila nana (Kunth) Blume ex Salo-
mon (Figs. 17,18)

This Cryosophila has more unique character
states than any other species in the genus. Its
unsplit petiole bases, only one order of blade dis-
section, and sparse abaxial laminar pubescence,
as well as the short, dense, spreading root-spines,
differentiate it from all other species of Cryoso-
phila and make it the only easily and unambig-
uously identifiable species in sterile condition. It
is found at elevations from sea level to I 700 m
(the only Cryosophila reported from over I 200
m elevation) in the dry, deciduous forests (often
pine-oak forests) of Pacific coastal Mexico from
southern Sinaloa to southern Chiapas near the
Guatemalan border.

Much of the original, particularly lower ele-
vation, dry forests along the Mexican Pacific coast
have been removed or greatly altered. Conse-
quently, this palm is rare or has disappeared com-
pletely from many areas of its former range. How-
ever, in other, even disturbed, areas it is still quite
common-in Jalisco State, for example. Overall,
due to its relatively large geographic distribution,
this species appears likely to survive into the fore-
seeable future, even though many of its popula-
tions throughout the range of the species are
threatened by continuing dry-forest conversion.

Cryosophila stauracantha (Heynh.) R. Evans
(including Cryosophila argentea Bartlett and
Cryosophila bifurcata Lundell) (Figs.
19,20)

The inflorescences of this species are most sim-
ilar to those of C. warscewiczii ut having long,
narrow, frrst-order branches, long rachil lae
(although both are usually shorter in C. staura-
cantha than in C. warscewiczii), and. caducous
rachis bracts. This palm has one inflorescence
feature unique within the genus: the apical rachis
bracts are briefly joined at their apices and persist
Ionger than all but the most basal bracts. These
apical bracts typically fall as a single unit. Cry-
osophila sta,uracantha also differs from C. war-
scewiczii in having usually smaller inflorescences,
smaller fruits and seeds, more deeply divided leaf
blades, and a more densely armed trunk, with the
basal adventitious roots not morphologically dis-
tinct from (only longer than) the root-spines above.
This species is found in moist to dry lowland forests
of extreme southeastern Mexico, Belize, and
northern Guatemala at elevations from sea level
to 600 m.
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This palm has been extirpated in many areas,
but is still locally common throughout much of its
historic range.

Gryosophila warscewiczii (H. Wendl.) Bart-
: lett (including Cryosophila albida Bart-

le t t )  (F ig.2t )

This species is characterized by typically large
inflorescences with long first-order branches and
rachillae, caducous rachis bracts, basal adventi-
tious roots morphologically distinct from the root-
spines above, leaves that are usually less deeply
divided than in other species of Cryosophila, and
fruits and seeds that are larger than in all other
species except C. macrocarpa. Cryosophila war-
scewiczii is found at elevations from sea level to
I 200 m in lowland moist to wet forests on the
Carribean slope from southern Nicaragua to cen-
tral Panamao where its range crosses the isthmus
to the Pacific coast. It has been reliably reported
from northern Nicaragua, and presumably extends
into southern Honduras (W. D. Stevens, personal
communication).

This palm has been extirpated in many areas,
but is still locally common throughout much of its
historic range.

Cryosophila wilt iamsii P. H. Allen (Fig.
22)

Ascending inflorescences with closely spaced
peduncular-bract nodes are diagnostic for this
species. Also characteristic are the consistently
large number of veins per leaf segment. It is
restricted to the steep limestone slopes of the Lago
Yojoa watershed in west-central Honduras at an
elevation of about 650 m.

Standley in 1930 described Lago Yojoa as "sur-

rounded on all sides by lofty, heavily forested
mountains whose sides remain untouched by man."
The majority of this forest was still intact as recently
as the mid-I970s (A. Molina, personal commu-
nication). Today, probably less than 5 km2 of
relatively undisturbed primary forest remain on
the slopes surrounding Lago Yojoa below I 000
m. In this small area this palm is common, with
probably a few thousand adult individuals remain-
ing. However, because of the extremely limited
size of this area. if current deforestation rates
continue, all remaining low-elevation Lago Yojoa
watershed forest, including all known C. william-
sii, will disappear by the end of this decade.
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23. The present-day (cross-hatching) and approximated presumed historical (diagonal hatching) distributions of Cryosophila
cookii. The dotted border outlines Tortuguero National Park, Costa Rica.

The Conservation Status of
Cryosophila cookii

Cryosophila cookii was described by Bartlett
(1935) based on a single collection made in I903
from near the Rio Hondo, on the Caribbean coast

of Costa Rica (Fig. 23). It was not found again
until 1988, when it was relocated at the type
locality. Subsequently, it has been collected just
south of Tortuguero National Park about 30-40
km northwest of the Rio Hondo type locality.

Cryosophila cookiiis most often known locally
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as sitrtuba although sometimes called. escob6n.
Even though C. cookii is apparently not currently
being used by local people, both common names
suggest past use. The name sfirtubais occasionally
used in other parts of Costa Rica for both Cry-
osophila guagar@ and C. warscewiczii (although
both of these are more commonly called gu6,gara)
'as well as several other palms (especially Geonoma
spp.) that have bitter tasting palm hearts. Esco-
b6n ("large broom") presumably refers to the fact
that C. coolcii is the large Cryosophila relative
to the sympatric C. utarscewiczii. C. cookiiisnot
known in cultivation, but occasionally is left stand-
ing when the forest is cleared (Fig. 2q.

Cryosophila coolcii occurs in Tropical Wet
Forests as classified by the Holdridge system of
tropical forest classification (Holdridge 1966,
1967), in a climatic zone characterized as being
"very hot, very wet" (to over 6 000 mm of pre-
cipitation annually), without an annual water def-
icit during the dry season (starting in late Decem-
ber to early January and ending sometime in April)
(Herrera I985). A large portion ofthe geographic
range of C. cookii is coincident with the only area
of humic tropofibist histosol soils in Costa Rica

lc6mez 1986 (:1160;calbog forest sensz UNESCO
(1973) according to G6mez)1. Although C. cookii
is also found outside this area on other soil types,
if may very well be edaphically limited, as it grows
only on warm, dark and acidic soils with a high
organic content, developed in water-saturated
environments.

U/ithin the area characterized by the above
broad soil and climate types, C. cookii is further
restricted to those lowJying areas (usually at ele-
vations of less than 20 m) having very wet soil
most of the year, yet never seasonally inundated,
It has not been found on the hills or in the swamps
common in the area.

Throughout its range, C. cookii occurs syntop-
ically with C. warscewiczii (Fig. 2), a morpho-
logically very different species with a considerably
broader distribution [Panama to Nicaragua (Hon-
duras?)]. In contrast to C. cookii, C. warscewiczii
is a generalist species adapted to a wide variety
of forest habitats. C. warscewiczii is found every-
where C. coohii occurs; within the range of C.
cookii, C. u;arsceuticzii also occurs on hilltops,
slopes, and in seasonally inundated hollows. In
other parts of its range, C. warsceuiczii is found
in drier habitats and up to about I200 m elevation.
Cryosophila cookii is a considerably less abun-
dant species than C. uarscewiczii. Although both

species tend to have a patchy distribution with indi-
viduals occurring in well-defned populations, C.
cooldi poptiations are far smaller and much more
widely separated. In a given area there may be
as many as 100 individuals of. C. warscewiczii
for every one of C. cookii.

'In the range of C. cookii, the rainy season
typically begins in mid-April and ends around the
beginning of January. It is usually divided into
two parts by a relatively dry period in Septembef
Chryosophila cookii apparently flowers contin-
uously throughout the early portion of the rainy
season, from April to Augusto producing about ten
inflorescences seguentially. Fruits can still be forurd
on trees at the end of the rainy season in late
December. Typically, all the flowers of about half
the inflorescences produced per year abort and
fail to set fruit. Nothing is known about pollination
or seed dispersal rn C. cookii. However, C. war-
sceuiczii is thought to be primarily pollinated by
weevils (Derelominus sp.) (Henderson 1984), and
seeds of C. kalbreyeri stbsp. cogolloi in Colombra
are thought to be dispersed by the Oihird (Slea-
tornis caripensis), which swallows the fruits whole,
digests the pericarp, and then regurgitates the
intact seeds (A. Cogollo, personal communication).
Seeds were rarely encountered on the forest floor,
even beneath trees bearing mature fruit. Seeds
either rot quickly on the very wet forest floor or
are soon taken by predators. Their germination
rate is unknown (two attempts at germinating seeds
in the laboratory failed), but recruitment is very
low, as no seedlings and only two juveniles were
ever encountered in the forest. Seedlings were
found beneath a reproductive adult that had
recently been felled, following which the area was
burned. Therefore there is at least a limited seed
bank, and removing the forest cover must be con-
ducive to germination and./or rapid seedling growth
in full sun.

Since C. cooldiwas known previorisly from only
its type locality, it is not possible to determine
with certainty its historic distribution. However,
if, as suspected, C. cookii is limited by edaphic
and various microhabitat requirements, the spe-
cies was probably never much more widely dis-
tfiuted than it is today (Fig. 23).

Despite the relatively high level of environ-
mental awareness and concern in Costa Rica, as
reflected by the large amount of land under some
form of protection (roughly 30% of. the total land
area, with about I0% in national parks), outside
these protected areas (and too often, within) defor-
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24. Cryosophila cookii lelt standing in cleared field, the

typical habitat today for most of the surviving individuals of
this species. Same plant as in Figure I0. 25. Martin Rojas

Q., owner of the small farm bordering Tortuguero National
Park, Costa Rica where the majority ofthe Cryosophila cookii

remaining in intact forest are found.tol\\Vx,ili{.
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estation is going on at a rate reported to be the
highest per capita in the world (Myers 1989). In
the vicinity of Tortuguero National Park (Fig. 23)
this deforestation is such that the park will soon
be an island of forest in a sea of cattle pastures
and banana plantations, as clear-cutting is rapidly
approaching the park from every landward direc-
tion, having already reached the park boundary
in certain places. Ongoing deforestation is partic-
ularly acute west of the park, long an area of
intense banana production. These immense cor-
porate plantations are expanding rapidly as are
smaller privately owned conversions, mainly for
cattle ranching.

Despite the magnitude of deforestation outside
the park, C. cookii could perhaps survive indef-
initely, if there were a viable population within the
park. Unfortunately, that does not appear to be
the case. Although there is a fairly healthy pop-
ulation in a small forested area just south of the
park border across the Rio Sierpe, I was able to
locate only one adult C. cookii (Fig. 9) within the
park (in the vicinity of the abandoned Rio Sierpe
guard station) during a I-wk search. The apparent
reason for this is that there is a fairly abrupt
change in habitat from south of the Rio Sierpe to
within the park. Just north of the river, conditions
ahruptly become too wet (to the east) or too hilly
(io the north and west) for the specialized C. cookii.
In another search near the Agua Buena Park
Station, north of the ridge of hills (Lomas de Sierpe)
that bisects the park southwest to northeast, I
found no C. cookii, although C. u;arscewiczii is
common.

As indicated previously, I estimate the present
population size of C. cooltii to be only about I00
adults. Although a crude estimate, I feel this accu-
rately reflects the seriousness of the situation. That
is, even if the estimate is, in reality, several times
too low, it still does not change the overall picture
relative to the chances of long-term survival for
this species. AIso, it must be remembered that as
more and more land is cleared and individuals lost,
the remaining plants are becoming increasingly
isolated from one another, often as single individ-
uals left standing in cleared fields (Fig. 24). Con-
sequently, effective population size is, in terms of
successful pollination r ate (Cryo sophila, although
bisexual, are self-incompatible) and likelihood of
seedling survival (essentially zero in the cleared
fields) undoubtedly much lower than actual pop-
ulation size.

Since the key to saving C. cookii Ees in pro-
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tecting at least one viable wild population, I sug-
gest that an exhaustive search for individuals be
made within Tortuguero National Park, concen-
trating in the area to the east of the old Rio Sierpe
Park Station, just north of the Rio Sierpe. This
survey should be carried out at the height of the
dry season (around March), since much of the
forest in this area is flooded for the greater portion
of the rainy season.

If, as I suspect, a viable C. cookii populati#
does not occur in the park, perhaps the only other
hope for preserving this species in the wild is to
bring land south of the park, which is known to
contain a stable population of C. coolcii, into the
park system. Adjacent to the present park bound-
ary is a small (approximately 200 ha) private farm,
which is still mostly forested and contains numer-
ous adult C. cookii. The owner (Fig. 25) bemoans
the disappearance of essentially all the forest out-
side the park surrounding his land, and he is very
concerned that unless his land is incorporated into
the park, it too will be cleared soon after he is
gone. Adding this small piece of property to Tor-
tugurero National Park could be the best and
perhaps only opportunity for preventing the likely
imminent extinction of C. coolcii. Furthermore, as
a result of the abrupt habitat change at the park
boundary (the Rio Sierpe) such a modest park
expansion could very well be adding to the park
a number of species other than C. cookii that are
currently rare or absent inside the park.

At the very least, an effort should be made to
collect seed (mature from June to December) in
order to try to bring C. cookii into cultivation.
The Rio Hondo type locality is very accessible
from San Jos6 (one individual being visible from
the San Jos6 to Lim6n highway). This distinctive
palm has potential as an ornamental, despite its
spininess. Unfortunatel|, collecting mature seeds
is difficult because they are rarely encountered on
the ground, and collecting infructescences from
these tall, extremely spiny palms is very difficult
(and only a small fraction of the fruits are mature
at any given time).

The Conservation Status of
Cryosophila williamsii

Paul Allen described Cryosophila williarnsii in
1953 based on his own 1952 collection from Ptrnta
Gorda on Lago Yojoa in west-central Honduras
(Fi9s.26,27). It was recollected at the type locality
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in 1987, and in 1990 was first collected from an
area immediately south of the lake.

Allen (1953) reported that C. williarnsii was
known locally as mojarilla, but I found no one in
the Lago Yojoa area who recognized this name.
Rather, it was most commonly called. palrniche
or simply palmera. Like most species of Cryoso-
phila, C. williamsii leaves were formerly used
for thatch (Allen 1953), although apparently they
no longer are. The palm heart is apparently eaten,
as numerous felled individuals were encountered
in which the "heart" had been removed.

Lago Yojoa, the only large natural lake in Hon-
duras, lies at 635 m elevation between the valleys
of the Otoro-Ulua rivers and the Humuya-Comay-
agua rivers in west-central Honduras. To the west,
south and southwest of the lake, the land rises
abruptly up the very steep and rugged, limestone
boulder strewn slopes, soon reaching an elevation
of over 2 000 m. After a slight rise in elevation
north of the lake, there is a gradual descent along
the Ulua River valley to the Caribbean.

According to the Holdridge Life Zone System
(Holdridge 1966,1967), the Yojoa watershed area
below I 500 m is classified as Very Humid Sub-
tropical. However, such a broad category masks
numerous habitat differences in the area resulting
from varying weather patterns, topography, and
elevation. For example, precipitation is greatest
(to over 3 000 mm annually) along the western,
southern, and eastern slopes above the lake, as
northerly winds from the Caribbean pick up addi-
tional moisture over the lake, which is then depos-
ited on these slopes. This high rainfall on these
relatively low-elevation, steep limestone slopes has
resulted in a habitat type unique in Honduras, and
undoubtedly explains the extremely restricted dis-
tribution of C. williamsri. Although the flora of
the Lago Yojoa watershed area is poorly known,
it very probably harbors other local endemics.

Cryosophila willianr.sii is known from only two
localities around Lago Yojoa (Fig. 26). Although
the upper elevation limit of C. williarnsii is
unknown, species of Cryosophila rarely occur
above I 000 m. This elevation contour is included
in Fig. 26, in order to demonstrate what the his-
torical distribution might have been. Unfortu-
nately, the only forests remaining below I 000 m
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27. Punta Gorda, Lago Yojoa, Honduras. Site of the last
known viable population of Cryosophila wiLliamsii.

are a small patch on Punta Gorda and an even
smaller area along the slopes south of the lake-

As reported by Allen (t 953), C. williamsii was
very common in the primary forests of Lago Yojoa.
Within the small area of remaining intact forest,
this is still true today. This situation contrasts with
that of C. cookii, a much less common species
within its forest habitat. Similar to C. cookii, ndi-
viduals of C. utilliamsil apparently flower contin-
uously during the rainy season from August to
December. Fruits are probably still present on
trees in March and perhaps even April. Nothing
is known about pollination and seed dispersal of
C. uilliamsii. Seedlings and juveniles are com-
mon, and germination and recruitment rates must
therefore be high.

On account of habitat specificity, C. williarnsii,
like C. cookii, was probably never much more
geographically widespread than it is today, but
this likewise cannot be confirmed from herbarium
records.

More than half of Honduras's I 12 088 km2 rs
still forested (Myers 1980, 1989; Lanly l9B2;
FAO I988). However, the overwhelming majority
of these forests are concentrated in the very remote
eastern third of the country, the "Mosquito Coast"
area, comprising the eastern portions of Col6n and
Olancho Departments and the entire Department
of Gracias a Dios. Approximately 90 000 ha of
Honduran forest are destroyed annually (Myers
1989). As indicated above, only about 500 ha of

26. The distribution of. Cryosophila williamsii. The present-day distribution is indicated by cross-hatching and the lakeward
slopes below the I 000.m contours approximate the presumed historical range of the species.



forest containing C. william.sil remain surround-
ing Lago Yojoa.

Extrapolating, as for C. cookii, from estimated
population density and area of intact forest, I
estimate a total population size of a few thousand
remaining individuals of C. william.sll. Even though
this is considerably (by at least an order of mag-
nitude) larger than the estimate for C. cooltii, of
the two species C. williamsii is probably in the
most immediate danger of becoming extinct
because of its more restricted distribution.

In contrast to the factors affecting primary
forest in the range of C. coohii, deforestation in
the Lago Yojoa area is generally due to small scale
o'slash and burn" subsistence agriculture (mainly
corn). As previously indicated, an additional threat
to C. utilliam.sii is the selective felling of individ-
uals, presumably in order to collect the palm heart.

The entire Lago Yojoa watershed area was
declared a forest reserve in 1971. Unfortunatelv.
this designation is meaningless in reality, ur *ort
of the deforestation in the area has occurred since
that time.

A thorough demographic survey of remaining
C. williamsii is needed. The Lago Yojoa water-
shed, as well as surrounding areas away from the
lake, should be included, in order to accurately
assess current population size. Since C. williamsii
is also unknown in cultivation, efforts should be
made to collect seeds for introduction into the
horticultural trade. Because of its smaller size and
fewer spines, C. williamsii has greater potential
as an ornamental than does C. coohii.

The difficulty in proposing a meaningful con-
servation strategy for the preservation of Cryoso-
phila williarnsii is that the government of Hon-
duras has already recognized the significance of
the Lago Yojoa area, having designated the water-
shed a reserve. The fact that the area has now
been identified as harboring at least one Honduran
endemic (and I suspect numerous others) could
bolster the argument for upgrading the protection
status of the remaining forest (e.g., to some sort
of "biological refuge" or "scientific reserveo') so
as to at least increase the chances for real pro-
tection.

Either C. cooltii or C. williarnsii could easily
become the first example of the contemporary
extinction of a neotropical palm species. The pre-
carious situations of both species result from their
small population sizes and the rates of defores-
tation occurring in the very small area of suitable
habitat still remaining. It is very difficult to argue
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for the preservation of single species from a bio-
logical standpoint, except perhaps when the spe-
cies are genetically isolated (i.e., as in a monotypic
genus). Therefore it should be reemphasized that
by protecting the specialized habitats of. C. coohii
and C. williamsii, undoubtedly numerous other
locdlized endemics (such as Arberella costaricen-
sis, a localized bamboo known only from the area
of the type locality of. C. cookii) will also be-
protected, since it would be expected that species'
in other plant groups would also have become
adapted to the same localized environmental con-
ditions that help explain the historically restricted
distributions of C. cookii and C. williamsii.
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Addendum

A number of cultivated, fertile Cryosophila
williamsii were recently (April I996) discovered
in the town of Sesesmil, Honduras near the Gua-
temalan border about l0 km north of Cop6n Rui
nas. The original plantings were said to have been
made about 25 years ago from seeds collected in
the forested hills nearby. The palm is known locally
as amargo ("bitter"), but wild individuals are
extremely rare today as they are sought out for
their highly desirable, aheit bitter tasting, palm
hearts. In fact, no wild adults are known to still
occur in the vicinity, and a search turned up only
two (5-I0 years old?) juveniles. These too will
undoubtedly be cut as soon as they are larger.

The significance ofthis recent discovery is that
the geographical distribution of Cryosophila wil-
liam,sii is considerably greater than previously
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thought. Sesesmil is approximately I20 km west
of Lago Yojoa, and presumably C. williamsii
occurs, or at least did occur, in the intervening
area between these two disjunct populations. In
addition, the proximity of Sesesmil to the Gua-
temalan border argues for the occurrence of C.
williamsii in extreme eastern Guatemala. Lastly,
since the two wild, juvenile C. williamsii encoun-
tered were not grolving on limestone, this species
is obviously not restricted to this habitat type as
previously presumed.

Although Cryosophila orilliamsii is now known
to be much more widely distributed geographically
than previously realized, I do not think this sig-
nificantly changes the conservation status of the
species. It still must be considered extremely
endangered, particularly since no viable popula-
tions are yet known to occur outside the Lago
Yoioa area.
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