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Abstract

This paper presents the results of a survey of the fungi in
caves in the region of the State Touristic Park of the

Upper Ribeira Valley (Petar) in the south of the state of S‹o
Paulo in the southeastern part of Brazil. The survey was
conducted during January to December of 2003. The spe-
cific area of investigation was some of the caves subject to
intensive tourist visitation in the Santana nucleus of the
park (located at altitudes of 320 and 380 meters) and the Laje
Branca cave (altitude 445 m). The environmental conditions
included a relative humidity of 100% and a temperature vary-
ing from 18-21oC in the chambers with a high energy flow,
whereas the variation was limited to 1oC in those with a low
energy flow. The objective of the study was the identifica-
tion of the fungi present and the elaboration of an identifi-
cation key for cave basideomycetes. Specimens were col-
lected in the field and analyzed morphologically and ana-
tomically under a magnification of 400X; results were com-
pared to references in the specialized literature. Fifteen spe-
cies were found, with eight basideomycetes being identi-
fied Ð four of the Corticeaceae family, one Marasmiceae, and
one Tomentelaceae, as well as two gelatinous fungi, one a
Clavariaceae and the other a Tremelaceae. The authors were
unable to identify five of the species encountered, two from
the Agaricales family, two with sterile mycelia, and the fifth
a gelatinous species. This difficulty in identification was
due to the fact that deformations of fungal structures often
develop in adaptation to the unique characteristics of the
cave environment, which vary as a function of geomorphol-
ogy and geographical location. Moreover, various micro-
scopic fungi and bacteria tend to contaminate the fungal
assembly. Cave fungi constitute an important link in the
food chain in the cave environment, since they provide im-
portant nutrients for many inhabitants, including a wide
variety of bacteria and small insects which are housed in the

mycelia of the fungi and feed on the fungal reproductive
structures. The fungi thus contribute greatly to an increase
of the biomass in a cave.

Key words: Cave fungi, micota, biodiversity survey.

1.0 Introduction

The State Touristic Park of the Upper Ribeira is
located in the municipalities of Apia’ and Iporanga

in the Valley of the Ribeira River in the state of S‹o
Paulo. It is located between the latitudes of 24o16ÕS
and 24o38ÕS and longitudes 48o29ÕW and 48o44Õ W;
it has an area of 35,712 ha. It houses both the Dense
Ombrophyllous forest and the Mixed Ombrophyllous
forest (with Arauc‡ria) (Burgi & Marinho, 1997). To-
gether with the state parks of Intervales, Carlos Botelho
and the Esta•‹o Ecol—gica de XituŽ, it constitutes the
second largest protected area in the state of S‹o Paulo,
and it is definitely the best preserved.

Fungi constitute an ecologically important group
of organisms. Although some are parasites or live in
symbiosis with other organisms, they are mostly
saprophytes (Raven et al., 1999). This saprophytic
activity is their main ecological contribution, since they
decompose various substrates, including leaves,
branches, trunks, roots, plant residue, animal sub-
strates, and fungal structures (Raven et al., 1999).
Although the simple carbohydrates such as sugars,
starches and hemicellulose, as well as certain proteins,
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are decomposed rapidly by a great variety of quite
specific microorganisms, lignins, waxes and tannins are
quite resistant to decomposition, and are attacked by
only a few species of fungus (Moore-Landecker,
1982).

Moreover, fungi are involved in the mineralization
of N, P, K, S and other ions, thus modifying the per-
meability of the soil, ion exchange, and the capacity
for the retention of water, as well as synthesizing hu-
mic substances (Christiensen, 1989).

In caves, fungi are responsible for recycling the
nutrients inside those caves; they house bacteria which
feed on their hyphae and mycelia, and nematodes and
other organisms feed on their fruiting bodies. They thus
constitute a crucial link in the food chain (Cubbon,
1984).

Fungi have a wide geographic distribution, occur-
ring in practically all ecosystems. Although a given spe-
cies can be found in a variety of habitats, others are
extremely limited by environmental factors and may
be endemic to a specific ecological niche (Ryvarden
et al., 1986).

The main factors which affect the growth of fungi
are temperature, humidity, luminosity, oxygen content
and pH of the substrate (Moore-Landcker, 1982;
Cooke E Ravner, 1984). For example, variation in
temperature can lead to widely varying responses of
fungi. Moreover, it can affect differently the different
activities of a species, such as spore germination, myce-
lial expansion, biomass production, and fructification.
Most species prefer a middle thermal range (Cooke,
Ravner, 1984).

Humidity is also important, but as Cooke and
Rayner (1984) point out, it is not only the humidity
itself, but also the availability of water which is impor-
tant in species development. Water is necessary both
for metabolism and as a solvent, but it is also required
to maintain the hydrostatic pressure in the interior of
the hypha at a level sufficient to direct apical expan-
sion.

Various biological factors also affect the distribu-
tion of the fungi. Especially important is the availability
of organic material, as well as their interaction with
other organisms present (Tsuneda, 1982). This organic
material is generally provided by the substrate, and
the establishment of a species on a given substrate is
thus linked to its competitive saprophytic capacity, i.e.,
its growth rate, efficiency of dispersion, production of
antibiotic substances, and tolerance for the antibiotic
substances produced by other organisms (Watson &
Ford, 1972; Moore-Landcker, 1982; Tsuneda, 1982).

As a function of its specific composition, each sub-
strate houses a different fungus population. Some fungi
are, for example, better adapt to the decomposition
of thin branches, whereas others prefer thicker ones
(Renvall, 1995). Thus, the kind of fungus present will
also depend on the origin of the substrate. Moreover,
as the substrate changes during the process of de-
composition, it gives rise to a succession of organ-
isms.

Fungi absorb nutrients as soluble material from the
substrate via the production of enzymes with external
actuation. These externally-actuating enzymes tend to
form a larger quantity of soluble material than the fun-
gus is able to absorb, and these nutrients accumulate
in the substrate. This material is then available for other
microorganisms, thus affecting the succession of spe-
cies during the decomposition of the substrate (More-
Landckler, 1982).

For fungi, the final succession is nothing, since they
will have completely exhausted the substrate, and the
disappearance of the species is the natural outcome;
only a few dormant structures are left. This is different
from what happens with the superior plants, where
succession culminates in the climax (Tsuneda, 1982).

Fungi have both plant and animal characteristics.
Like animals, they have reserves of glycogen, and like
plants, they have reserves of starch; at present, they
are located in their own kingdom. This kingdom has
been sub-divided into 4 orders: basidiomycetes, as-
comycetes, deuteromycetes, and zygomycetes.
These orders are divided into families according to
microscopic and macroscopic characteristics, enzy-
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matic properties, and constituent compounds (Raven
et al., 1999). The characteristics of the numerous fungi
vary widely. Among the basidiomycetes, for example,
one finds both edible and poisonous species, as well
as hallucinogenic species. Some fungi have pharma-
cological value and can contribute to the benfit of man-
kind, whereas others can cause great suffering or even
death.

1.1 The cave environment

Although dense and diversified growth of the higher
plants can develop in caves with large dolines, in

the aphotic zone in the interior of caves these plants
cannot survive due to the lack of light. Seeds may be
carried in by bats or water and actually germinate in-
side a cave, but this plant will be weak and pale and
last for only a very short time. Roots can also be found
penetrating cracks in the roof of a cave, but this kind
of vegetation contributes little to the development of a
stable and specialized cave fauna (Lino, 2001).

Since the higher plants cannot exist in regions of
complete darkness inside caves, plant life is limited to
algae, fungi, and bacteria. Most are only microscopic
in size, although some are quite large. Like the mem-
bers of the animal kingdom, there are trogloxene and
troglophyle fungi, although no troglobiont plants exist.
(G•ze, 1968).

Many fungi undergo specific morphological ad-
aptations in the cave environment, but the same fungi
are also found in the external world. These modifica-
tions include the lengthening of peduncles and the at-
rophy of reproductive organs, as well as the absence
or definite reduction in the number of spores produced
(G•ze, 1968). Cubbon (1978) mentions the elongated
stipe of members of the Agaricus group, as well as
Mycenas sp with the pileus in a horizontal position to
facilitate the dispersion of spores. Other fungi such as
Lentinius bepidens and Paxilus paranoids, which
decompose wood, develop an abnormally-shaped
fruiting body the shape of a cylinder.

Caumartin (1963) suggested that the presence of
sulphate ions produced by bacteria in the mycelia of
fungi in a saturated environment might be responsible

for such deformations, whereas Cubbon (1978) at-
tributes the deformations found in the mycelia of spe-
cies such as Coprinus sp e o Peziza sp found in caves
in Malaysia, to the lack of illumination for fruitification.

Since fungi do not have chlorophyll and do not
depend on light for their development, they can colo-
nize the dark zones of caves (Lino, 2001). But they
do require a substrate to provide nutrients (Newrick,
1957). One of the most common sources of nutrients
for fungi in caves is the guano deposited by bats, crick-
ets, or cave-dwelling birds such as the guacharo. This
guano is rich in organic compounds. The remains of
food such as fruit or insects, as well as the cadavers of
such animals, also provide a substrate for the devel-
opment of fungi. Many fungi, for example, are found
in the remains of dead insects, such as Beauveria sp
and Hirtusella sp., and these are included as part of
the specialized group of insectivorous parasites de-
scribed by Benham and Miranda (1953 apud Cubbon,
1984). However, fungi can also develop on banks of
clay (Lino, 2001). Moreover, they have the capacity
to dissolve basalt and granite, since when other nutri-
ents are lacking they are able to dissolve inorganic
ions (Silverman and Nasa (1969) apud Cubbon,
1978).

Athough many fungi can develop in the total dark-
ness of caves and can complete their life cycle there,
the presence of illumination may be necessary for
fruitification. When this is not available, the fruiting body
may develop deformed mycelia (Cubbon, 1978). The
result of these deformations can be great difficulty in
identifying the species.

Among the fungi which develop in tropical caves
is the greatly feared Histoplasma capsulatum, which
tends to install itself in the feces of bats. If its spores
are inhaled, they can provoke histoplasmosis. This
mycotic infection manifests itself in various forms, and
can mimic acute pneumonia, even leading to death.
Although its spores can be spread by the feces of pi-
geons (Gompertz et al., 2002), the guano of bats is
the most widely publicized substrate. In Brazil there
are reports of a case of histoplasmosis contracted in a
cave in Ouro Preto, Minas Gerais in 1976, as well as
one in the Gruta que Chora in Ubatuba (SP) in 1980,
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and another in the cave of Tamboril in Una’ (MG) in
1985 (Lino, 2001).

Not all fungi in caves are dangerous to the health
of speleologists, but their presence can cause other
kinds of problems. During the Expedition Tatus I, con-
ducted in 1975 by the Centro Excursionista
Universit‡rio (CEU), a group of speleologists spent
fifteen days isolated from the external world in an in-
ternal camp in the cave of Santana (Iporanga Ð SP-
41), 800 m from the entrance. They suffered greatly
from fungi present in their camp area. These fungi
caused damage to their clothes, leather goods, and
photographic equipment. Despite the fact that the site
was cleaned when the campers left, the fungi contin-
ued to thrive for more than two months (Lino, 1980).

The use of fires to heat food in such underground
camps is responsible for the heating of the environ-
ment. Even though their use is limited; moreover, they
are associated with an increase in the illumination of
the environment, and this illumination promotes the
development of various species of fungi, both macro-
scopic and microscopic. Such an underground camp
was set up by Dan Robison in the cave Alambari de
Cima in Petar. He spent approximately 61 days
camped in the cave, and eight months after he left, a
large amount of mildew could still be seen on the clay.
Dan Robison himself reported that after he left the cave,
his whole body was covered with fungi, and that clini-
cal examinations confirmed contamination by
hisotoplasmosis (Pedro et al., 2003).

However, the fungi which grow in caves can also
be beneficial. Walton (1944) used cultures of the fungi
Stemphylium botrysum and Penicullium sp in caves
to make antibioticsusing the bacteria Onichiurus
fimetarius and Heteromurus nitidus, respectively.
Both conidios and hyphae grew and they survived for
several months. And a fungus isolated by speleolo-
gists on an expedition to the Himalayas, the phyco-
mycete Absidia repens, is used in the laboratory to
produce an active antibiotic using the bacteria Sta-
phylococcus aureus; the fungus Ladosporus
hebarum is also used for the production of an antibi-
otic via the bacteria Oidiodendron sp (Cubbon,
1978).

The knowledge of fungi is important in the man-
agement and maintenance of cave fauna. Fungi in the
areas of visitation can be stepped on and the popula-
tion destroyed. Moreover, it is necessary to know
whether a specific species is a threat to human health
(such as the Histoplasma capsulatum present in dry
caves), or innocuous to tourists and research work-
ers. Furthermore, these organisms play a crucial role
in the ecosystem of the cave. A study of the fungi in a
cave can facilitate a better understanding of the dy-
namics of that cave, and can also contribute to the
preservation of those fungi and the complex ecosys-
tem in which they are involved.

1.2 Location of study

The State Touristic Park of the Upper Ribeira
(Petar) is located in the municipalities of Apia’ and

Iporanga in the Valley of the Ribeira River in the state
of S‹o Paulo. It is located between the latitudes of
24o16ÕS and 24o38ÕS and longitudes 48o29ÕW and
48o44Õ W; it has an area of 35,712 ha. It houses both
Dense Ombrophyllous forest and Mixed
Ombrophyllous forest (with Arauc‡ria) (Burgi &
Marinho, 1997). Together with the state parks of
Intervales, Carlos Botelho and the Esta•‹o Ecol—gica
de XituŽ, it constitutes the second largest protected
area in the state of S‹o Paulo, and it is definitely the
best preserved.

2.0 Objective

The present paper was designed to provide a sur-
vey of the macroscopic fungi of the Basidiomycete

class in the caves of Santana, çgua Suja, Laje Branca,
Couto, Morro Preto and Cafezal, thus contributing to
an increase in the knowledge of the biodiversity in
Brazil.

A key was developed for the identification of these
species to facilitate their recognition.



CAVE FUNGI OF THE KARST REGION OF THE STATE TOURISTIC PARK OF THE UPPER RIBEIRA VALLEY (PETAR)

FOCUS VI, 1-2 (2007) 65-78

69

3.0 Material and methods

A survey was made of the macroscopic fungi in the
interior of 6 caves in the area of the Upper Ribeira

Valley. The caves were Laje Branca (SP-30), Morro
Preto (SP-21), Couto (SP-20), çgua Suja (SP-25),
Cafezal and Santana (SP-41) (SBE, 2000).

Climatic data (average temperature and rainfall)
were obtained from the Geologic Institute of the Uni-
versity of S‹o Paulo.

The areas subject to regular visitation in these caves
were combed for the presence of fungi, with monthly
visits conducted for an entire year (from January to
December of 2003). The lack of a methodology spe-
cific for the study of fungal communities in cave envi-
ronments made it necessary to adopt a methodology
designed for use in other environments, as described
by Arnolds (1981), Coke & Rayner (1984), Jesus
(1988), Renvall (1995), and Capelari and Gugliotta
(1996). All fungi with basidiocarps visible to the na-
ked eye and which had developed on substrates in the
interior of the caves were located, and samples were
collected using a scalpel and a common knife.

The species were collected individually and pre-
served in paper sacks. During the collection, data about
the fungi were observed and noted, such as the loca-
tion and the number of collection, date, substrate,
maximum diameter of fungi and the substrate medium,
area of substrate occupied by the fungus, general con-
ditions of the microhabitat, color, and other macro-
scopic characteristics.

The spatial location within each cave was regis-
tered on a topographical map for the analysis of occu-
pation. After collection, the fungi were dried for pres-
ervation in an oven with the temperature maintained
between 50o and 60oC.

The fungi were identified using a magnifying glass
and microscope for the morphological and anatomical
analyses. The analyses consisted mainly of the obser-
vation of longitudinal and oblique cuts made with ra-
zor blades. The collection, preservation and
herborization of the material collected followed the

technical recommendations of Fidalgo and Bononi
(1984).

Once the macroscopic characteristics had been
observed with the magnifying glass, the microscopic
characteristics were investigated, using slides of very
thin cuts immersed in water.

The data obtained were utilized for the identifica-
tion of the species, using identification keys and de-
scriptions elaborated by other authors, with the iden-
tification of the species based on both macro and mi-
croscopic characteristics (Fidalgo & Bononi, 1968),
i.e. the microstructures of hypha, spores, type of ba-
sidium, cistidios, cistidiolos, dendrofises and medas.
Evidence of reactions to dextrose and amylase were
also used in species identification, as well as morpho-
logical data.

Samples were photographed using an F50 Nikon
camera with a 30/80mm lens, and a 80/150mm lens
for close-up views; Fugi Superia film (400 ASA) was
used. The final step was the elaboration of a dichoto-
mous key.

The microstructures were analyzed according to
the recommendations of Teixeira (1956, 1962, 1995).
The cuts were made by hand using a razor blade. The
fragment of the fungus to be examined was immersed
in 75% alcohol for one to two minutes for dehydra-
tion, and them mounted on a slide with a drop of 3-
4% KOH solution in conjunction with a drop of 1%
aqueous floxine solution to enhance the structures. The
reactions to dextrose and amylase were evaluated us-
ing Melzer reagent (Gilbertson & Ryvarden, 1986).

All the material collected was deposited in the
Herbarium Maria Eneyda P. Kauffmann Fidalgo of the
Botanical Institute of S‹o Paulo.

4.0 Results

Artificial key for identification of basidiomycotic
species in cave environment of the State Touris-

tic Park of the Upper Ribeira Valley (Petar).
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1.A . Stipe long, at least 4x pileus; color grey; pileus
lamellate Family Marasmiceae Marasmius sp.

1.B. Stipe short (less than diameter of pileus), color
other than grey, pileus porous or smooth 2.

2.A. Pileus with irregular pores on lamellar sur-
face, on wood Family Corticeaceae 3.

2.B. Pileus, if present, without pores on lamellar
surface 4.

3.A. Pileus entirely white, polyporous
Schizophora paradoxa.

3.B. Pileus cream-colored and spatulate, lobed,
yellower on abhymenial surface, shallow pores
Hydnopoliporus palmatus.

4.A. Pileus irregular, cerebriform, conspicuous
rhizoids, hard and gelatinous, white Family tremellaceae
Tremella sp.

4.B. Pileus clavate or corticate, with or without
conspicuous rhizoids, gelatinous, white or brown 5.

5.A. Pileus clavate, brown Family Clavariacea
Clavaria sp.

5.B. Pileus corticate, white 6.
6.A. On wood and clay, with numerous rhizoids

Hipochinicium punctulatum.
6.B. On wood, no conspicuous rhizoids 7.
7.A. Smooth surface; presence of dark brown oily

excretion products Hipochinicium analagum.
7.B. Surface with small spines or hairs (visible with

magnifying glass), without oily products, dark
Tomentella sp.

4.1 Laje Branca cave

Temperature between 20-22°C

Eight visits were made to this cave during the year.
Eleven species of fungi were collected, and seven

were identified. These constituted 7 genera, with 7 of
the species from 5 families; four species could not be
identified, one because it consisted only of sterile myce-
lia) (Fig. 15) and three due to problems in the collec-
tion of the material (Fig. 13, 16 and 17).

Species identified:

Class: Basidiomycetes
Sub-class: Holobasidiomycetidae
Order: Hymemomycetales

Sub-order: Hypnochinales
Family: Tomentelaceae
Genus: Tomentella
Species: Tomentella sp

The species was collected in February, but was
present during all visits (Photo 1). Spores irregular,
with 4 spores per basidium.

These fungi were found on wood, with conspicu-
ous rhizoids; the stipe was short (less than the diam-
eter of the pileus), and the color other than grey; the
pileus was porous or smooth. The surface had small
spines or hairs (visible under microscope), and no dark
oily excretion was present.

Class: Basidiomycetes
Sub-class: Holobasidiomycetidae
Order: Hymemomycetales
Sub-order: Agaricinales
Family: Tricholomataceae
Sub-family: Marasmiceae
Genus: Marasmius
Species:Marasmius sp

The stipe of these fungi was long, at least four times
longer than the diameter of the pileus; the pileus was
grey and lamellate. The basidiocarp was present from
February to the end of March. They were encoun-
tered on the wood of guapuruvu.

Photo 1: Tomentella sp. from Laje Branca cave. (Scale 1:7
cm)
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Class: Basidiomycetes
Sub-class: Holobasidiomycetidae
Order: Hymemomycetales
Sub-order: Thelephorinales
Family: Corticiaceae
Sub-Familiy: Corticiae
Genus: Schizophora
Species: Schizophora paradoxa (Schirad Fr.).

The stipe of these fungi was shorter than the di-
ameter of the pileus, which was entirely white and
polyporaceous, with irregular pores on the lamellar
surface. They were found under Leguminoseae wood,
as well as on an unidentified substrate. The basidiocarp
was present in March.

Genus: Hydnipoliporus
Species: Hydnipoliporus palmatus (Hook).

The stipe was short, less than the diameter of the
pileus, which was cream-colored, spatulate, and lobed.
The pileus was yellow on the abhymenial surface, with
shallow, irregular pores on the lamellar surface. The
basidiocarp was present in May. These fungi were
found on woody material.

Photo 2: Maramius sp. ± Laje Branca Cave.
(Scale 1:2 cm)

Photo 3: Schizophora Paradoxa (schred :.Fr) in laje Branca
cave (Scale 1:5 cm)

Photo 4: Schizophora Paradoxa (schred :.Fr) in laje Branca
cave. (Scale 1:2 cm)

Photos 5: Hydnopoliporus Palmatus in Laje Branca cave.

Photo 6: Hydnopoliporus Palmatus in Laje Branca cave.
(Scale : 1:1,8 cm)
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Genus: Hipochinicium
Species: Hipochinicium punctulatum

These fungi were collected in May, but were
present during all visits.

The pileus was white and corticated, with nu-
merous conspicuous rhizoids. It was present in
Jardim de Iedwina (Areias complex) and Laje
Branca caves; It is found on wood and clay, and
from December to March, it occupies the entire
surface area of the cave.

Class: Basidiomycetes
Sub-class: Holobasidiomycetidae
Order: Hymemomycetales
Sub-order: Clavarinales
Family: Clavariacea

Genus: Clavaria
Species: Clavaria sp

This is a gelatinous brown fungus with a
short stipe (less than the diameter of the pileus);
the pileus is clavate, with no pores on the lamel-
lar surface. The hyphae are widely spaced from
each other. The spores are ovoid, with thick
walls, 7.5 um x 3.5 um; fruitification occurs from
February to March. These fungi were found only
at a single location in Laje Branca cave, on
woody material.

Class: Basidiomycetes
Sub-class: Phragmobasidiomycetidae
Order: Tremellales
Family: Tremelaceae
Genus: Tremella
Species: Tremella sp

Photo 11: Tremella sp, in Laje Branca cave. (Scale 1:4 cm)

Photos 7- 8: Hipochinicium Punctulatum
            (Scale 1:70 cm)

Photo 9: Clavaria sp, in Laje Branca cave
  (Scale 1:1,5 cm)
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The stipe of these fungi is short (less than the
diameter of the pileus), and the irregular-shaped
white pileus is cerebriform, with no pores on the
lamellar surface; the fungus is hard and gelatinous,
and has conspicuous rhizoids. Fruitification occurs
from the end of June to the beginning of August;
these fungi are found on wood.

4.2 Couto cave
Temperature: Variable, pH of substrate: 5.0

Two species of fungi were found in the Couto
cave. One was identified (Fig. 12); the other

consisted of sterile mycelia (Fig. 14), collected on
January 11, 2003 (Fig. 10 and 11).

Class: Basidiomycetes
Sub-class: Holobasidiomycetidae
Order: Hymemomycetales
Sub-order: Thelephorinales
Familiy: Corticeaceae
Sub-Family: Corticiae
Genus: Hipochinicium
Species: Hipochinicium analagum (Bound C.
Gauz).

The stipe of these fungi was short (less than
the diameter of the pileus), the pileus was white
and corticated, with a smooth surface and no pores
on the lamellar surface; a dark brown oily excre-
tion products was present, and no conspicuous rhiz-
oids were visible. The fungus was found on woody

parts of plants of the Leguminoseae family, includ-
ing Palmae and Fabaceae, as well as on clay.

4.3 Santana Cave
Temperature: between 18-20° C on lower level

A  single species of the Agaricales Group was
found in the Santana cave. It was

polyporaceous, and the fruiting body is present
throughout the year, except in winter, when the
population tends to decrease significantly. These
fungi are found on the clayey soil along the
Roncador River.

4.4 Cafezal cave
Temperature: average of 22oC

A single colony of unidentified fungi was found.

4.5 Morro Preto cave and çgua Suja cave
Temperature: Varies

No fruiting bodies of fungi were found in these
two caves.

4.6 Other fungi found but not identified

Photo 13 and 14 show unidentified basidi
omycetes of the agaricales group found in the

Laje Branca cave.

Photo 12: Hipochinicium analagum in Couto cave. (Scale:
1:10 cm)

Photo 18: Fungo Grupo Agaricales
Photo: Vinicius Fonseca (Scale: 1:2 cm)
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Photos 15 and 16 show sterile mycelia of uni-
dentified fungi. Photo 17 shows an unidentified irregular-

shaped Basidiomycete found in the Laje Branca
cave.

5.0 Discussion

The greatest diversity of species of fungi was
found in the Laje Branca cave; these occupied

limited habitats, and no large colonies were found.

Photo 13: Basidiomycetes found in Laje Branca cave shar-
ing the substrate with Hipochinicium Punctulatum. (Scale 1:2
cm)

Photo 15: Sterile mycelia of fungus found in Couto cave.
(Scale 1:3 cm)

Photo 16: Fungus formed by a tangle of hyphae, but without
the presence of reproductive structures. (Scale 1:8 cm)

Photo 14: Unidentified Basidiomycetes from Laje Branca
cave. (Scale 1:8 cm)

Photo 17: Unidentified basidiomycete from Laje Branca cave.
(Scale 1:7 cm)
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Fungi are found only in specific areas of the cave,
and only on single trunks of trees which were car-
ried in from the epigean environment during peri-
ods of intense rain when the river entering the cave
rises and brings in substrate. It is important to note
that this cave can be flooded when it rains, and a
large trunk has been deposited some 15 meters from
the left side, on a 5-meter slope of fallen blocks
with a clay floor. The last flood took place in 1997.

During the entire year of the research,
Hipochinicium punctulatum was found to be the
dominant species, especially during the rainy sea-
son when the moisture of the photic zone of the
cave Laje Branca increased. However, this cave
has an incredible variety of species of fungi which
were washed in with the substrate; this is the re-
sult of the geographic position of the cave, since it
is located at the foot of a limestone cliff surrounded
by typical secondary vegetation of the Atlantic
Coastal Rainforest. The availability of substrate,
especially wood and clay, is an important factor in
the development of these fungi.

During the period from April to December, only
two species were found (Tremella sp. and Clavaria
sp.), both gelatinous fungi, with the latter preceding
the former in the secession, and both following other
fungi. This chronological distribution of these species
makes them especially important in a study of cave
fungi in the area. These fungi deserve special attention
in relation to the description of their structures, as well
as their physiology, especially their pharmacological
potential.

The presence of this diversity of fungi contributes
to the diversity of insects and other organisms which
utilize the fungi and their excretions as a food or habi-
tat, but these relationships have not yet been es-
tablished.

Despite the constant visits to the Morro Preto
cave, no macroscopic fungi were found, even though
animal substrate is found on the clayey soil inside
the cave. The geographic position of this cave
makes the natural entrance of water-transported
substrate impossible, since it is located at the top

of a hill, and the original course of the river flows
below the cave, forming the Couto cave. The river
passes at the back of the cave, but is not in the area
of visitation.

Hipochinicium analagum was found along the
entire conduit of the Couto cave; it blanketed with
white all of the trunks and branches found along
the tourisitic route following the river. This fun-
gus secretes an oily brownish substance on the
substrate.

The two species of the genus Hipochinicium
are indubitably the most highly adapted basidi-
omycetes to the conditions of the cave environ-
ment, since they colonize both the photic and aph-
otic zones of two caves with the same geological
formation. But the two caves are quite different:
Laje Branca has a low flow of water and a large
accumulation of clay, while Couto has a high flow
of water and little clay accumulation in the inte-
rior. Both reveal a large quantity of deposits of plant
sediments.

A single species of fungus was found in the Cafezal
cave. It was found in a puddle of water filled with
guano. The basidiocarp measured approximately 1 cm
in height by less than 1 mm in diameter and was trans-
parent. A colony of more than 200 of these
basidiocarps was found, but it was not possible to
identify the species due to the conditions of the sample
collected, which was originally collected in a brown
paper bag, as well as on a Petri dish with BDA me-
dium; contamination had occurred and it was not pos-
sible to cultivate the hyphae.

In the touristic area of the Santana cave, only a
single species of fungus was found. It was approxi-
mately 4 cm long, with a white pileus and basidiocarp
which had not yet been identified at the time this ar-
ticle was written. The photograph was taken in Feb-
ruary by Vinicius Fonseca, and at that time it was
in full fructification. Three other species of basidi-
omycetes were found in the cave, but they were
not included in this paper, since they were found
growing on the infrastructure installed inside the
cave, such as stairs, bridges, and handrails.
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In the area of visitation of the çgua Suja cave,
the consistently large volume of water means that
neither plant nor animal substrate was found along
the route of tourist visitation, and no fungi were
found inside the cave. There is, however, great
potential for the presence of fungi in the restricted
areas, and these will be investigated in the future.

6.0 Conclusion

I t can be concluded that there is a great diversity
of basidiomycetes to be found in the cave envi-

ronment in PETAR, and these occupy various eco-
logical niches (on the soil, on plant and animal re-
mains undergoing decomposition, etc.). Touristic
visitation has little influence on the development
of the macroscopic fungi in the photic zone, where
most of them are found The only exception is the
genus Hipochinicium, which was found in all of
the zones of the cave, although it was more preva-
lent in the areas closer to the entrance.

The influence of touristic visitation on the pres-
ence of fungi in the aphotic zone has been verified in
the literature, since fungi need light for fructification
(Cubbon, 1984), and touristic visitation can provide
this light. This visitation triggers an increase in
fruitification and a consequent increase in the fungal
population, although this is always limited by the pres-
ence of the substrate.

Caves with a large flow of water leave little accu-
mulation of substrate; moreover, since the level of this
water oscillates widely, the development of macro-
scopic fungi is rarely possible, even in the area of visi-
tation.

Of the eight species of basidiomycetes identified,
four are from the same family (Corticeaceae) with one
Marasmiceae and one Tomentelaceae. The two ge-
latinous fungi are from two different families:
Clavariacceae and Tremelaceae.

Five species were not identified, two from the
group Agaricales, and two present only as sterile
mycelia; the fifth was a gelatinous fungus.

Cave fungi are important in the maintenance
of the food chain, since their mycelia house a wide
variety of bacteria and small insects which feed
on the fruiting body, thus increasing the biomass
of the cave.

The cave environment varies widely from one
cave to another, depending on the geomorphology
and geographic location. Variations in these can
lead to adaptations and deformations in the fungal
structures, which make identification difficult.

The species of Cravaria sp., Temella sp.
Tomentella sp., and Marasmius sp. found were not
located in the literature and may be new species, al-
though they could also be phylogenetic variations or
have suffered deformation due to adaptation to the
cave environment.

The presence of numerous microscopic fungi and
bacteria made it difficult to collect the macroscopic
fungi on culture media, since the development of the
former is more rapid than that of the latter.

As a function of its specific characteristics, each
substrate houses a different fungus population. More-
over, the substrate suffers changes throughout the pro-
cess of decomposition, with the result being a succes-
sion of organisms.
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