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Abstract. This paper reports nine new moss records for Mexico from the Lacandona Forest.
Calymperes rubiginosum, Fissidens guianensis var. guianensis, Mniomalia viridis, Orthostichella
hexasticha, Orthostichopsis praetermisa, Phyllodrepanium falcifolium, Syrrhopodon flexifolius,
Syrrhopodon africanus subsp. graminicola, and Syrrhopodon harnschuchii. Findings reported here
demonstrate that there is still incomplete knowledge of the moss diversity in the Lacandona trop-
ical rain forest region. Future research in tropical forests of southeastern Mexico and Central
America will help ro corroborate the continuity of distributional patterns from South America to
North America through the Central American bridge.

Resumen. Se comunican nueve registros huevos para México de la Selva Lacandona: Calym-
peres rubiginosum, Fissidens guianensis var. guianensis, Mniomalia viridis, Orthostichella hex-
asticha, Orthostichopsis practermisa, Phyllodrepanium faleifolium, Syrthopodon flexifolius, Syr-
rhopodan africanus sihsp. graminicola, y Syrhopedon hommschuchii. Los resultados obtenidos
demuestran que, en la selva tropical perennifolia de la region Lacandona, el conocimiento sobre
la diversidad de los musgos todavia es incompleto. Investigaciones futuras en las selvas tropicales
del sureste de México vy Centroamérica, ayudardn a corroborar la continuidad de los patrones

de distribucidn desde Sudamérica a Norteamérica a través del puente centroamericano.

The Lacandona region, Chiapas, is located in
southeastern. Mexico and holds the northernmost
and largest remnant of tropical rain forest on the
North American continent (Medellin et al. 1992).
Estimated biodiversity in the Lacandona tropical
forests is significantly rich, and thetefore it has
been listed as one of the megadiverse sites of the
world (Mittermeier et al. 1997). A large part of the
forest is included in the Montes Azules Biosphere
Reserve (Gobierno del Estado de Chiapas et al.
1992). It is an area of high sociopaolitical interest,
threatened by human activities such as deforesta-
tion, hunting, agriculture, livestock, and oil exploi-
tation (O’Brien 1995, 1998).

In the past decade, the Lacandona forest has been
the subject of diverse studies that are contributing
to the accurate estimation of its biodiversity {(e.g.,
Equihua 1998; de la Maza & de la Maza 1985;
Martinez et al. 1994, Medellin 19%1; Salgado Ortiz
1993) and to the understanding of this complex

ecosystem {e.g., Dirzo & Miranda 1990; Medellin
1994, Medellin & Equihua 1998; Medellin &
Gaona 1999; Mendoza & Dirzo 1999). As a resulc
of these studies, a new family of angiosperms, the
Lacandaniaceae, was described (Martinez & Ramos
1989). Also new records of diverse organisms are
continuously added to biological inventories {(e.g.,
Equihua & Pocs 1999; Ldpez et al. 1998). Martinez
et al. (1994) have registered 3,400 species of vas-
cular plants for the entire Lacandona forest (ca
2,000,000 ha). In the Chajul area alone (Fig. 1) 637
species of vascular plants (Martinez et al. 1994},
113 species of mammals (Lépez et al. 1998; Me-
dellin 1991), 800 of diurnal butterflies (de la Maza
& de la Maza 1985), and 345 species of birds (Sal-
gado Ortiz 1993) have been registered.

As part of the efforts towards a better under-
standing of the biodiversity in the Montes Azules
Biosphere Reserve (Lacandona Forest), a bryoflor-
istic inventory of the southern part of the Reserve
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FIGURE 1.
Boca de Chajul, 3} Nahd village.

was started in 1996 by the first author. Epiphyllous
liverwort records were published recently (Equihua
& Pocs 1999). In this study we report nine new
additions to the Mexican moss flora from collec-
tions made in the Reserve area from 1996 to 1998.
Even though other bryologists have collected in
Chiapas (e.g., Bourell 1992; Delgadillo & Cardenas
198%; Sharp 1945), there is no systematic survey
of the mosses of the Lacandona rain forest. Floristic
records on the mosses of Chiapas are based an col-
lections from the central and northern part of the
state. Sharp (1945) discussed the biogeographical
importance of the flara of the central part of the
state and its similarities with that of eastern United
States. Delgadillo and Cdrdenas (1989) reported
155 species of mosses of high elevations. Both
studies were based mainly on collections from the
coniferous and oak forests in the highlands of the
state. Recently, as part of the Flora of Chiapas pro-
ject, Bourell (1992) reported 364 species of masses
based on the extensive collections of D. Breedlove
and herself from the municipalities of Chiapa de
Corzo and Huistdn. Qur study is one of the few
papers (see also Delgadillo 1976, 1987, Delgadillo

Collecting localities in the Lacandona Forest, Chiapas, Mexico. 1) Chajul Biological Station, 2) Ejido

& Reese 1976) dealing with the mosses of tropical
rain forests of México.

METHODS

Most of the field work was done during the summer
and fall of 1994 and 1997 and the summer of 1998, Col-
lections from previous trips were also included in this
study. A total of 1,506 moss samples were collected dur-
ing visits to the areas of Chajul (including the Ejido Boca
de Chajul), Ixcdn, Tzendales, Nahd, Lacanhd-Chanzayab,
and Nuevo Chapultepec (Equihua & Pocs 1999). Collec-
tions were made by standard floristic methods (Delgadillo
& Cdrdenas 1990). Specimens gathered by C. Equihua are
referred to with numbers. Other specimens are marked
with last name and number. Coordinates were caleulated
in siru with a Trimble GPS, datum WGS84.

Identification of the specimens was based on Sharp et
al. (1994), Reese (1993), Florschiitz {1964}, and Churchill
and Linares (1995). All the specimens were identified by
the authars with the exception of Fissidens guiqnensis var.
guianensis, ‘that was determined by R. Pursell, and Ov-
thastichelta hexasticha, which was determined by D. Grif-
fin III. Specimens are deposited at the National University
of Mexico, Mexico City (MExu), Institute of Ecology, Xal-
apa (XaL), with some duplicates at London {Bh), the Uni-
versity of Louisiana (LaF), and Missouri Botanical Garden
{ma}). Our citations of the new records are organized by
genus and species, collecting number, herbarium where
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the specimen is deposited, general distribution of the spe-
cies, habitat, microhabitat, and other taxonomic comments
as appropriate.

Collecting Localities —T_ACANDONA FOREST {outside the
Biosphere Reserve):

No. 740, 2044, 4596. Marquez de Comillas region. But-
terflies Reserve within the Ejido Boca de Chajul.
16°06'N, 90°36" W. 180 m elevation.

Newton 4596, De Luna 2388-b, Marquez de Comillas re-
gion, Butterflies Reserve within the Ejido Boca de Cha-
jul. 16°06'13"N, 90°56°49"W. 180 m. elevation.

Na. 1517b. Trail south of Nahd village, towards Naboldn
camp and Wahid lake. 16°39'N, 91°35'W. 787 m eleva-
tion.

No. 1567. Northern side of Nah4 lake. 16°59'N, 91935'W.
745 m elevation.

Maontes Azndes Biosphere Reserve:

No. 788, 790, 796, 808, 1401a, 1428a, 1429, 1433, 1445,
1449 Trail from Chajul Biological Station to Savan-
nahas | & 2. Between 16°07'N, 90°56"W and 16°07'N,
90°57'W. 120 m elevation.

Gradstein 7942, 7949, 7955, 7975, 7980, 7990, 7994,
7998, 8010, 8019, 8031, 8043, 8047, 8062, 8068a,
8081, 80%90a. Area 5 km upstream from Chajul Biolog-
ical Station. 16°07'N, 90°57'W. 120 m elevation.

Medellin. s.n. On side of Arroyo José 200 m NE of the
Chajul Biological Station. 16%06°28"N, 90°56'36"W.
120 m elevation.

Masses NEw 1o MEXICO

Calymperes rubiginosum (Mitten) Reese, 796,
808, 14284, 1429 LaF, MEXU. Distributed from Han-
duras to northern South America at low elevations
(Reese 1993). The specimens were collected in
tropical rain forest (16°07'N, 90°56"W}, and in low
tropical forest. All of the specimens came from tree
trunks (Miconia sp. and other unidentified tree spe-
cies) under humid conditions, burt sites with rather
apen canopy (with the exception of specimen 808
that came from a shaded site). Specimens 796 and
808 had abundant gemmae growing from the costa
at the apex of the leaves. Specimens 74282 and
1429 had sporophytes.

Fissidens gulanensis var. guianensis Montagne,
Gradstein 7942, 7953, 7975, 7989 (MEXU, MO). The
species is reported as widely distributed in the Neo-
tropics (Churchill & Linares 1993), but never be-
fore found in Mexico. The specimens reported here
were collected during ecological research (Equihua
& Gradstein, in prep.). The specimens were found
in an undisturbed forest and in an 8 yr old aban-
doned agricultural field with regenerating 2-story
rain farest, rich in Cecropia sp. Growing between
0-2 m height.

Mniomalia viridis (Mitten) Miill. Hal., 790, 1445
{MexU)., This species is widely distributed in the
Neotropics (Churchill & Linares 1995). The spec-
imens came from the area surrounding the Chajul
Biological Station in tropical rain forest. Both spec-
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imens were collected from tree trunks under ex-
posed, humid to dry conditicns.

Orthostichella hexasticha {Schwigr) Buck, Me-
dellin s.n. (MEXU). Found originally in Cuba apd
Hispaniola growing on trees and shrubs (Buck
1998), our specimen was collected was growing in
the area surrounding the Chajul Biological Station
as an epiphyte on a liana trunk in wropical rain for-
est, under humid and exposed conditions.

Orthostichopsis praerermisa Buck, 2053 (MEXU).
Widely distributed in bhumid forests in the Ameri-
cas, growing on tree trunks and frequently in the
canopy {Buck 1998; Churchill & Linares 1993).
The only specimen we collected of this species was
found in the area surrounding the Chajul Biological
Station, growing on a tree branch under exposed
and wet conditions.

Phyllodrepanium falcifolium (Schwaegr.) Cros-
by, Newton 4596, Deluna 2388-b (BM xaL). Widely
distributed in the Neotropics (Churchill & Linares
1995). Collected from low tropical rain forest on a
tree trunk from a Butterfly Reserve established by
the people from the Ejido Boca de Chajul. The re-
serve was severely damaged by fire during the dry
season of 1998. The status of this Phyllodrepanium
population after our visit is unknown.

Syrrhopodon  flexifolius Mitten, 788k (MEXU).
Distributed in Costa Rica, Panama, and the Amazon
region of Venezuela and Brazil, up to 1,200 m el-
evation. Our specimen came from a tree trunk in
tropical rain forest, under exposed and humid con-
ditions mixed with Syrrhopodon africanus subsp.
graminicola.

Syrrhopodon africanus Mite subsp. graminicola
{(Williams) Reese, 788a (MEXU). Distributed in trop-
ical America, from Belize to Brazil, to ca 500 m
elevation. Qur specimen was collected in tropical
rain forest on a tree trunk under exposed, humid
conditions.

Syrrhopodon hornschuchii Martius, 740, 1433,
1449, 2044 (MEXU). Originally described by Reese
(1993) as an endemic to South America, from Co-
lombia to Brazil, it is now known from Papama in
Central America (Salazar Allen & Chung 1997).
The Mexican specimens are an extension of jts
range from Central America. Our specimens were
found in tropical rain forest on tree trunks of Cal-
ophyllum mexicanum and Miconia sp. All our spec-
imens were found under exposed and hurmid con-
ditions and had abundant gemmae ventralty at the
tips of leaves, specimen 740 had sporophytes.

Discussion

The Lacandona region has heen demanstrated to
harbor a vast richness in biodiversity (Mittermeier
et al. 1997). This is shown by continuing discovery
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of new records of diverse organisms for the region
(L.Gpez et al. 1998). We have collected extensively
in the Lacandona area; these new records represent
6% from a sample of 230 specimens. All these new
recards come from rain forest.

Qur findings show three patterns: 1) species
widely distributed in the Neotropics (Fissidens gui-
anensis var. gulanensis, Mnuiomalia viridis, Orthos-
tichopsis praetermisa, Phyllodrepanium falcifol-
ium, and Syrrhopodon africanus subsp. gramini-
cola); 2) an Amazonian element (Calymperes ru-
biginoswm, Syrrhopodon hornschuchii); and 3) a
Caribbean eletment (Orthostichella hexasticha).
This pattern is consistent with previous findings in
liverworts (Equihua & Pdes 1999}, mammals (Me-
dellin et al. 1992), and diurnal butterflies {de la
Maza & de la Maza 1985). Future research in this
and other central american regions will help under-
stand distributional patterns from South America to
North. America through the Central American
Bridge (Delgadillo 1995).

The fires of 1998 once again demonstrated to us
how fragile the rain forest is. The Butterfly Reserve
in the vicinity of the Boca de Chajul village was
severely damaged during these fires and the Syr-
rhopodon hornschuchii populations were probably
lost. This spot within the Lacandona region is also
the site of new records of dinrmal butterflies (J. de
la Maza, pers. comm.). The areas visited in the
Nah4 region are also being rapidly developed with
the construction of roads and the expansion of the
human population. Besides natural perturbation, the
Lacandaona region is severely threatened for politi-
cal and sacio-economical reasons (O’Brien 1998).
Continued work on the biodiversity and ecology of
the species of the region will help us save one of
the richest forests in the country and one of the last
and best remnants of tropical rain forest in the
northern hemisphere. As bryologists, we must dem-
onstrate that bryophytes, the second largest group
of green plants (Buck & Thiers 1989) should be
part of these conservation efforts.
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