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Abstract: A survey of theepixylicbryofloraof aremaining Atlanticforest (seasonal coastal deciduous
forest), Engenho AguaAzul, inthemunicipality of Timbatiba( Lat 7° 35S; Long. 35° 20W ), State of
Pernambuco, Brazil, registered 35 species of bryophytes distributed in 11 families of Bryopsida:
Calymperaceae, Pilotrichaceae, Fissidentaceae, Hookeriaceae, Hypnaceae, Leucobryaceae,
Leucomiaceae, Orthotrichaceae, Plagiotheciaceae, Sematophyllaceae, Thuidiaceae, and 5 of
Hepaticopsida: Aneuraceae, Frullaniaceae, Geocalycaceae, Plagiochilaceae and Radulaceae. New
records northeastern of Brazil are: Frullania caroliniana Sullivant, F. gymnotis Nees & Mont.,
Ochrobryum stenophyllum Besch., Plagiochila trigonifolia Steph., Radula macrostachya Linbenb.
& Gott., Riccardiadigitiloba (Spruce ex Steph.) Hell, Thuidiumtomentosum Schimp. ex Besch. and
Trichosteleum pusillum (Hornsch.) Jaeg. Thereis an indication of the description, illustration, and
geographic distributionfor Brazil of all taxonsfound.

Resumen: Enestetrabajo sepresentael catalogo delaflorabriofiticaepifitadelasel vatropical oceanica
Engenho AguaAzul, situadaen el municipiode Timbalba(L at. 7°35S; L ong. 35°200), perteneciente
al estado de Pernambuco, Brasil. Seregistraron 35 especiesde bridfitosdistribuidasen 11 familiasde
la clase Bryopsida: Calymperaceae, Pilotrichaceae, Fissidentaceae, Hookeriaceae, Hypnaceae,
L eucobryaceae, L eucomiaceae, Orthotrichaceae, Plagiotheciaceae, Sematophyllaceae, Thuidiaceaey
5delaclaseHepaticopsida: Aneuracee, Frullaniaceae, Geocalycaceae, Plagiochilaceaey Radul aceae.
Seaportannuevascitasparalaregiénnordestedel Brasil - Frullaniacaroliniana Sullivant, F. gymnotis
Nees& Mont., OchrobryumstenophyllumBesch., Plagiochilatrigonifolia Steph., Radulamacrostachya
Linbenb. & Gott., Riccardiadigitiloba (Spruceex Steph.) Hell, ThuidiumtomentosumSchimp. ex Besch.
y Trichostel eumpusillum(Horsnch.) Jaeg. Sepresentaunadescripciony unailustracién decadataxon
y se comenta su distribucion geogréafica.
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1.INTRODUCTION

The literature on humid tropical forests
shows that the most favorable substrate for the
establishment of bryophytes are live trunks, and
dead trunksfollowing inimportance (P6cs 1982;
Porto 1992). Richards classified the species that
inhabit these substrates as. corticolous - when
they colonizethecortex of livetrunksand recently
fallen branches, that have not decomposed; and
the epixylic - when they colonize wood such as
branches in decomposition. The authors have
noticed that the occurrence of bryophyte carpets
onrobust and dead trunks(40-50cmindiameter),
especially those of hard wood, that have slow
decomposition, and this enables intense
colonization. Thisisdueto the decomposition of
thecelluloseand of theligninby micro-organisms,
that provoke an increase in the porosity of the
wood, and consequently in hydric retention, thus
resulting that thissubstrate can beoneof themost
favorable microhabitants for hygrophilous and
mesophilous plants, asis the case with bryophy-
tes.

Exemplifying the relative works on the
ecology of epixylic bryophytes, cite of Soder-
strom (1987), who analysed the dispersion pat-
terns of bryophytes occurring in 10 separate
phytogeographic areas of devastated forestsrich
infallentreesinthe North of Sweden, and that of
Sastre-DeJes(is(1992) whoworkedinarainforest
in Porto Rico. She studied quantitatively the
bryophyticcommunitiesof fallentrunksindifferent
phases of decomposition, documenting the
respective forms of growth.

Inrelationtotheknowledgeof thebryoflo-
risticcompositionof NorthwesternBrazil,itcanbe
observed that the growth in the number of
collections, has shown arelativerichnessin this
group of cryptogams, principally intheremaining
coastal Atlantic forestsandinthehigher atitude
forestsregionally knownashbrejo, where,ingeneral,
the humidity is higher. Besides this, evenin the
caatinga, we can find species adapted to the
adverse climatic conditions (Yano & Andrade-
Limal987).

Concerning this subject, should be noted
publicationsof Y ano& AndradeLima(1987) who
have made collections in various types of

environments, from the coastal forests to the
caatinga, adding 62 new records to the northea-
stern region; and Porto (1990) who made an
inventory of the bryoflorasat two forest reserves,
Saltinho (50-120m. alt.) and Brejo dos Cavalos
(890-1000mait.) relating 170 species: 2 Anthocero-
topsida, 89 Hepaticopsida and 79 Bryopsida,
referring to each taxon growth form, substrate
type, sporophyte occurrence and geographic
distribution. Recently, Pértoetal. (1993) identified
for the Gurjal Ecological Reserve (Cabo-PE),
remmants of the Atlantic forests, 37 species, 20
Hepaticopsida and 17 Bryopsida, including
Meiothecium revolubile Mitt. recorded for the
firsttimeintheNortheasternregion.

Theobjectiveof thiswork isto expandthe
bryofloraknowledge of the State of Pernambuco,
by way of surveys of epixylic bryophytes occur-
ring in areas of coastal seasona deciduous fo-
rests, remnantsof the Atlanticforests, situatedin
Timballba- PE.

2METHODOLOGY
2.1 - Areaof study

The forest studied, Engenho Agua Azul
(7° 35S, 35° 20W and 210m. alt.),islocatedinthe
municipality of Timballba, Pernambuco, within
thelargest remaining areaof the Atlantic Forest,
with the Northern Forest gone from the State
(Fidepe1982).

Thevegetation coveringtheareaisclassi-
fied as a seasona coastal deciduous forest by
Andrade-Lima (1970), because during the dry
seasonthemajority of thetreespartially or totally
losetheir foliage. Theareaiscrossed by theCoité
creek, about 2.5 meterswide, perennial andtorren-
tial, with small waterfalls along its course. The
climateisof theAstropical type, or rainy withadry
winter, following the classification by K oeppen.
Theannual averagetemperatureis25°C and the
averageprecipitationis1009.2mm.

2.2-Collectionandidentification

hebryophyteswerecollectedin 6 bimonth-
ly expeditionsto the Engenho AguaAzul forest,



following the technique of Yano (1984b). The
samplesweretakenfrom54falenand deadtrunks
in a horizontal position, mostly located in the
proximity of theCoitécreek.

Theclassification system used for Hepati-
copsidawasthat of Schuster (1984); acceptingthe
terminology of Grolle(1983) andfor Bryopsidait
wasVitt (1984) with modificationsfrom Buck and
Vitt (1986) for the pleurocarpous. Thegeographic
distributionfor Brazil wasbased principaly onthe
followingworks: Y ano (1981, 19843, 1989, 1991),
Y ano and Lisboa (1988), Pérto (1990), Schéfer-
Verwimp (1991), Behar et a. (1992), Y ano and
Mello(1992).

Thevoucherswerefound depositedinthe
UFP Herbarium of the Department of Botany,
Federal University of Pernambuco, Recife-PE.

3.RESULTS

Theepixylicbryofloraof thestudiedforest
is composed of 35 species, belonging to 11
Bryopsidafamiliesand 5 Hepaticopsidafamilies.
From these species, eight are new recordsfor the
Northeasternregion.

The abbreviations of the Brazilian states
utilizedinthegeographicdistribution arerelated
by region (see bottom of page).

HEPATICOPS DA

GEOCALYCACEAE
LophocoleamartianaNeesG.L. & N., Syn.Hep.

152.1845.

Materid examined: S.R. Germano, 17-V11-92 (UFP

23

8688),K.C. Porto, 11-1X -92 (UFP9236).
Descriptionandillustration: Fulford (1976).
Geographicdigribution: AM,AP,ES, MG, PE, PR,
RJ,RS,SC.

PLAGIOCHILLACEAE

* Plagiochila trigonifolia Steph., Bull. Herb.
Boissier, sér. 2,2:863.1902.

Materid examined: S.R. Germano, 17-V11-92 (UFP
8671),K.C. Porto, 11-1X-92 (UFP8690).
Description and illustration: Schiffner & Arnell
(1964).

Geographicdistribution: SP.

RADULACEAE

* Radulamacrogtachya L indenb. & Gott.,G.L.N.,
Syn.Hep. 726.1847.

Materia examined: SR.Geamano& P.SA.S3,6-V-
93(UFP8725),det. K.Y amada.
Descriptionandillustration: Castle(1967).
Geographicdistribution: AM, MG, PA, RS, SP.
Obs: * New record for Northeast Brazil.

FRULLANIACEAE

* Frullaniacaroliniana Sullivant, Musci Alleg-
hanienses64. 1846.

Materia examined: S.R. Germano& P.S.A.S4,6-
V-93(UFP8723).

Descriptionandillustration: Lemos-Michel (1983).
Geographicdistribution: ES, RS.

* F.gymnotisNees& Mont., Ann. Sc. Nat. Paris.
ser.11,19:257.1843.

Material examined: S.R. Germano, 9-11-93 (UFP
8703),S.R.Germano & P.S.A. S4,6-V-93 (UFP
8723).

Descriptionandillustration: Lemos-Michel (1983).
Geographicdistribution: PA, RS, SP.

NORTH NORTHEAST CENTRAL WEST SOUTHEAST SOUTH
Acre (AC) Alagoas (AL) Distrito Federal(DF)  Espirito Santo(ES) Parana (PR)
Amapa (AP) Bahia (BA) Goiés (GO) Minas Gerais(MG) Rio G. do Sul(RS)
Amazonas(AM)Ceara (CE) Mato Grosso(MT) Rio de Janeiro(RJ) Santa Catarina(SC)
Para (PR) Maranhao(MA) MatoG. do Sul(MS) S&o Paulo (SP)

Ronddnia (RO) Paraiba (PB)
Roraima (RR) Pernambuco(PE)

Tocantins (TO)
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ANEURACEAE

* Riccardia digitiloba (Spruce ex Steph.) Hell,
Boal.Fac.Filos. Ciénc. Univ. Sdo Paul025:98. 19609.
Materia examined: S.R. Germano, 17-V11-92 (UFP
8670), K.C. Pérto, 11-1X-92 (UFP 8695), SR.
Germano, 9-11-93 (UFP8702).
Descriptionandillustration: Hell (1969).
Geographicdistribution: AM, MG, RJ, SP.

BRYOPSIDA

FISSDENTACEAE

FissidensguianensisMont., Ann. Sci. Nat. Bot.
s4r.2,14:340.1840.
Material examined: S.R. Germano, 11-1X-92 (UFP
9247).
Descriptionandillustration: Florschiitz (1964).
Geographicdistribution: AM,MT, PE, RO.

F. inaequalisMitt., J. Linn. Soc., Bot. 12:589.
1869.
Material examined: K. C. Parto, 11-1X-92 (UFP
9238).
Descriptionandillustration: Florschiitz (1964).
Geographicdistribution: AM, PE.

F. pauperculusHowe, Erythea2: 97. 1894.
Materia examined: S.R.Germano,17-V11-92(UFP
8674).

Descriptionandillustration: Florschtitz (1964).
Geographicdistribution: PE.

F. radicans Mont., Ann. Sci. Nat. Bot. sér.2,
14:345.1840.
Material examined: S.R. Germano, 9-11-93 (UFP
8719).
Description and illustration : Bruggeman-Nan-
nengaé& Pursell (1990).
Geographicd

istribution: BA, PA, PB, PE, PR, RS, SP.

F. zollingeri Mont., Ann. Sci. Nat. Bot. ér.3,
4:114.1845.

Materid examined: K.C.Porto,11-1X-92 (UFP9238).
Descriptionandillustration: Florschiitz (1964).
Geographicdistribution: AM, BA, ES, GO, MA,
MG, MS, PA,PB, PE,PR,RJ,RO, SC, SP.
LEUCOBRYACEAE

Leucobryum martianum (Hornsch.) Hampe,
Linnaeal7:317.1843.
Materid examined: K.C. Porto, 11-1X-92(UFP8748),
S.R.Germano, 9-11-93 (UFP8710).
Descriptionandillustration: Y ano (1992).
Geographicdigribution: AC,AL,AM, CE,DF,ES,
MA,MG,MT,PA,PE,PR,RJ,RR, SC, SP.

* OchrobryumstenophyllumBesch., J. Bot. 11:150.
1897.

Materid examined: S.R. Germano, 17-V11-92 (UFP
8679), S.R.Germano, 9-11-93(UFP8713).
Descriptionandillustration: Y ano (1992).
Geographicdistribution: AC,AM, GO, MT, PA,
RO.

Octoblepharum albidum Hedw., Spec. Musc.
50.1801.
Materid examined: S.R. Germano, 17-V11-92 (UFP
8676), S.R.Germano, 11-1X-92(UFP8719).
Descriptionandillustration: Y ano (1992).
Geographicdistribution: AC, AL, AM, AP, BA,
CE,DF,ES,GO,MA,MG,MS,MT,PA,PB,PE,F,
PR,RJRN,RO,RR,RS, SC, SE, SP.

CALYMPERACEAE

Calymperesafzelli Schwaegr., Jahrb. Gewachsk.
1:3.1818.
Materia examined: SR.Germano, 17-V11-92(UFP
8672).
Descriptionandillustration: Reese (1993)
Geographicdistribution: AC,ES,MT, PA, PE, R,
RO,RR.

C. lonchophyllum Schwaerg., Spec. Musc.,
Suppl. 1(2):333.1816.
Material examined: K. C. Porto, 11-1X-92 (UFP
8689).
Descriptionandillustration: Florschiitz (1964).
Geographic distribution: AC, AL, AM, AP, ES,
MA,MT,PA,PE,RO,RR,RJ, SP.

C. palisotii Schwaerg., Spec. Musc. Suppl.
1(2):334.1816.
Materid examined: S.R. Germano, 17-V11-92 (UFP
8684), S.R. Germano, 11-1X-92 (UFP9260), S.R.
Germano, 9-11-93(UFP8704).
Descriptionandillustration: Reese(1993).
Geographicdistribution: AL, AP, AM, BA, ES,
GO, PA,PB, PE,PR,RJ RN, RO.



Syrrhopodon incompletus Schwaegr., Spec.
Musc. Suppl.2(1):119. 1824.
Material examined: S.R. Germano, 11-1X-92 (UFP
9239), S.R.Germano, 11-1 X-92 (UFP9255).
Descriptionandillustration: Lisboa(1993).
Geographicdistribution: AC,AM,AP,GO, MG,
MT,PE,RJ,RO,RR, SC, SP.

S parasiticus (Schwaegr.) Besch., Ann. Sci.
Nat. Bot. sér. 8,1:298.1895.
Material examined: S.R. Germano, 11-1X-92 (UFP
9252),S.R.Germano, 9-11-92 (UFP8711).
Descriptionandillustration: Lisboa(1993).
Geographicdistribution: AM, BA, ES, MG, PA,
PE,PR,RJ,RR,RO, SP.

HOOKERIACEAE

Callicostella pallida (Hornsch.) Angstr., Of-
vers. Forh. Kongl. Svenska Vetensk.-Akad.
33(4):27.1876.
Materid examined: S.R.Germano,17-VI11-92(UFP
8671), K.C. Porto, 11-1X-92 (UFP 8696), S.R.
Germano& P.SA.S4, 6-V-93(UFP8726).
Descriptionandillustration: Florschiitz-DeWaard
(1986).
Geographicdistribution: AM, AP, ES, GO, MG,
MT,PA,PE,PR,RJ,RR,RS, SP.

PILOTRICHACEAE

Pilotrichum evanescens (C. Muell.) C. Muell.,
Syn.Musc. Frond. 2:179.1851.
Materia examined: SR.Germano, 17-V11-92(UFP
8671).
Descriptionandillustration: Florschiitz-DeWaard
(1986).
Geographicdidribution: AM,MG, PA, PR, SC, SP.

SEMATOPHYLLACEAE
MeiotheciumrevolubileMitt.,J. Linn. Soc., Bot.

12:471.1869.

Materia examined: S.R.Germano, 17-V11-92 (UFP

8674).

Descriptionandillustration: Behar etal. (1992).

Geographicdistribution: AM,ES,MT, PE.

Pterogonidium pulchellum (Hook.) C. Muell,
Bull.Herb.Boissier,5:210.1897.
Material examined: S.R. Germano, 11-1X-92 (UFP
8633).
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Descriptionandillustration: Sharpetal. (1994).
Geographicdistribution: AM, PA, PE.

S subpinnatum (Brid.) Britt., Bryologist, 21:28.
1918.
Materid examined: S.R. Germano, 17-V11-92 (UFP
8683), K.C. Porto, 11-1X-92 (UFP 9240), SR.
Germano, 11-1X-92 (UFP9255), det. William R.
Buck.
Descriptionandillustration: Sharpetal. (1994).
Geographic distribution: AM, AP, CE, ES, GO,
MG, MT,PA,PB, PE,PR,RJ RR,RS, SC, SP.

S subsimplex (Hedw.) Mitt., J. Linn.Soc. Bot.
12:44.18609.
Materid examined: S.R. Germano, 17-VI11-92 (UFP
8677), K.C. Pérto, 11-1X-92 (UFP 8747), SR.
Germano, 9-11-93 (UFP8705).
Descriptionandillustration: Sharpetal. (1994).
Geographic distribution: AM, AP, DF, ES, GO,
MA,MG,MT, PE,PB,PR,RJ RR,RS,SC, SE, SP.

Sematophyllum sp.
Materia examined: S.R.Germano, 17-V11-92 (UFP
8748).
Comments: It was not possible to identifity the
sampleat specificlevel oncethat it wassmall and
did not present sporophyte.

Taxitheliumplanum (Brid.) Mitt., J. Linn. Soc.,
Bot. 12:496. 1869.
Materia examined: SR.Germano, 17-V11-92(UFP
8672), K.C. Porto,11-1X-92 (UFP 8695), SR.
Germano, 9-11-93 (UFP8708).
Descriptionandillustration: Buck (1985).
Geographicdistribution: AC, AL, AM, AP, BA,
ES,GO,MG,MT,PA,PB,PE,PR,RJ,RO,RR, SC,
SP,TO.

Trichosteleumpaypillosum(Hornsch.) Jaeg., Ber.
S.Gall.Naturv.Ges. 1876-77.419.1878.
Material examined: S.R. Germano, 17-VI1-92 (UFP
8671), SR.Germano, 3 1-93(UFP8720),det. William
R.Buck.
Descriptionandillustration: Y ano& Lisboa(1988).
Geographicdigtribution: AM,AP,ES, MG, PA, PE,
RJ,RR, SC, SE, SP.

* T.pusillum(Hornsch.) Jaeg., Ber. S.Gall. Naturv.
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Ges. 1876-77.418.1878.

Materia examined: S.R. Germano, 17-V11-92 (UFP
8681),K.C. Porto,11-1X-92(UFP8693),det. William
R.Buck.

Description: Mitten (1869) with Sematophyllum
pusillum Hornsch.

Illustration: not found in the searched literature.
Geographicdistribution: RJ.

HYPNACEAE

Vesicularia sp.
Materid examined: K.C. Porto, 11-1X-92 (UFP8690).
Comments: It was not possible to identify the
sampleat specificlevel oncethat it wassmall and
did not present sporophyte.

LEUCOMIACEAE
Leucomiumstrumosum(Hornsch.) Mitt., J. Linn.
Soc.,Bot. 12:502. 1869.
Materid examined: S.R. Germano, 17-VI11-92 (UFP
8688), S.R.Germano, 11-1X-92(UFP9248).
Descriptionandillustration: Sharpetal. (1994).
Geographicdistribution: AC, AM, AP, ES, MG,
PA,PE,RJ,RO,RR, SC, SP.

PLAGIOTHECIACEAE

Pilosium chlorophyllum (Hornsch.) C. Muell.,
Flora83:340.1897.

Material examined: SR. Germano, 17-V11-92 (UFP
8677),K.C.Porto, 11-1X-92 (UFP8700).
Descriptionandillustration: FlorschiitzDe- Waard
(1986).

Geographicdistribution: AL, AM, AP, ES, MG,
MT,PA,PE,RJRR, SP.

THUIDIACEAE

* Thuidiumtomentosum Schimp. ex Besch., Mém.
Soc. Sci. Nat. Cherbourg. 16:273.1872.

Materid examined: K.C. Porto, 11-1X-92 (UFP8690).
Descriptionandillustration: Sharpetal. (1994).
Geographicdistribution: ES, PE.

ORTHOTRICHACEAE

Groutiellamucronifolia (Hook. et Grev.) Crum
et Steere, Bryologist 53:146. 1950.
Materid examined: SR.Germano, 3-1-93(UFP8717).
Descriptionandillustration: Lisboa(1993).
Geographicdigtribution: BA,MT, PA,PE,RJ, SP.

Schlotheimiajamesonii (Arn.) Brid., Spec. Musc.
Suppl. 2(1):150.139.1824.
Material estudado: S.R. Germano, 7-V11-92 (UFP
8633).
Descriptionandillustration: Mdllo& Y ano(1991).
Geographicdistribution: AM,BA,GO,MG,MT,
PE,PR,RJ,RS, SC, SP.

4.FINALCONSIDERATIONS

Inthehumidforests, trunksin decomposi-
tion are substrates densely colonized by bryo-
phytes(P6cs1982, Richards1957). Thisisconfir-
med by the present work, with Hepaticopsidaand
Bryopsida well represented on these substrates,
withatotal of 54 species, and 35arerelatedinthis
article. Given their importance, the 19
representativesof L gjeuneaceaewill betheobject
of another article, containing keys, descriptions,
andillustrationsof thetaxa.

Richards(1984) related that in the humid
forests of South America, the populations of
epixylicbryophytesconsist principal ly of pleuro-
carpous mosses (Sematophyllum subsimplex,
Taxithelium planum) and various Hookeriaceae,
though acrocarpous mosses, in turfs, being com-
mon, likeCalympereslonchophyllum, Leucobryum
martianum, Octoblepharum albidum and other
L eucobryaceae.

Analyzingthisinformationwiththat obtainedin
the studied area, Richards noticed that
pleurocarpousmossfamilies(7) were

better represented than those of the acrocarpous
mosses (4), but in terms of speciesrichnessthere
wasnot asignificativedifferencebetweenthetwo.

When one compares the studied bryoflo-
ra, as cited by Pérto (1990) for the same type of
substrate, one can find a coincidence of about
50% of the species. About this subject, the same
author, callsattention to thefact that the epixylic
species found are usualy be found to occur on
other types of substrates, not being exclusively
epixylic, growing in various proportionson soil,
termitehills, andlivetrunks. Thisisalsoconfirmed



by Sastre-De Jesis (1992) who studied the
colonizing bryophytesof fallen trunksin decom-
position in a subtropical forest of Puerto Rico.
Registering atotal of 40 species, of which 20%
were common with the oneslisted in thiswork.

However, it isimportant to point out that
thissmall percentageof coincident species, canbe
dueto thefact that the referred author worked in
a homogeneous community dominated by one
species of Phanerogam, Dacryodes excelsa
(Burseraceae), while in the studied forest, the
species were collected from native trunks of
numerous host Phanerogams.

Thiswas the first work done in the Nor-
theasternregion of Brazil directed at thecommu-
nity of colonizing bryophytesfrom dead trunks, a
substrate of great importancein environments of
humidtropical forests. New researchinthisarea
are necessary to amplify the knowledge of the
local bryoflora, such as, to study the physical-
chemical relation between these cryptogamsand
the substrate in question.

5. ACKNOWLEDGMENTS

To Dr. Kohasaka Yamada - Hattori Botanical
Laboratory (Japan), Dr. Olga Yano - Botany Institute
(Brazil), and Dr. William R. Buck - New York Botanica
Garden (USA), who have graciously confirmed the

identification of some species.

6. REFERENCES

Andrade - Lima, D. 1970. Recursos vegetais de Pernam-
buco. Bull. Téc. Inst. de Pesq. Agron. 411-32.
Behar, L., Yano, O. & Vallandro, G.C. 1992.Bridfitas
da restinga de Setiba, Guarapari (Espirito Santo).Bol.

Mus. Biol. Mello Leitdo 1:25-28.

Bruggeman-Nannenga, M.A & Pursell, R.A. 1990.
The Fissidens
Amblythallia) in the neotropics and paleotropics.
Bryologist 93(3):332-340.

Buck, W.R. 1985. A review of Taxithelium (Semato-
phyllaceae) in Brasil. Acta Amazdnica 1§1-2
Supl.):43-53.

Buck, W.R. & Vitt, D.H. 1986. Suggestion for a new

radicans  complex.(Section

27

familial classification of pleurocarpous mosses. Taxon
35(1): 21-60.

Castle, H. 1967. A revision of the genus Radula. Part.
Il. Subgenus Acroradula. Section 11 Complanate.
Revue Bryologique et Lichenologique 35(1-4):1-94.

FIDEPE - Fundacdo de Informagdes para o desenvolvi-
mento de PerNambuco. Recife, 1982. 76p.
(Monografias Municipais,10).

Florschiitz, P.A. 1964. The mosses of Suriname. Leiden:
E.J. Brill. 271p.

Florschitz-de Waard, J. 1986. Flora of Suriname. v.
VI. Part.l. Musci. Leiden: E.J. Brill, p. 273-361.
Fulford, M. 1976. Manua of the leafy Hepaticae of Latin
America. Memoirs of The New York Botanical

Garden 11(4):393-535.

Grolle, R. 1983. Nomina generica Hepaticarum;
references, types and synonymies. Acta Bot. Fennica
121:1-62.

Hell, K.C. 1969. Britfitas talosas dos arredores da cidade
de Sao Paulo (Brasil). Bol. Fac. Filos. Cién. Univ. Sdo
Paulo 25:1-190.

Lemos-Michel, E. L. 1983. Frullania ( Jungermaniales,
Hepaticopsida) no Rio Grande do Sul, Brasil. I.
Subgénero Diastaloba . Revta brasil. Bot. 6(2):115-
123.

Lisboa, R.C.L. 1993. Musgos acrocarpicos de Rondonia.
Mus. Par. Emilio Goeldi, 272p.

Mello, Z.R. & Yano, O. 1991. Musgos do mangueza do
Rio Guaral, Peruibe, Sdo Paulo. Revta. brasil. Bot.
14:35-44.

Mitten, W. 1869. Musci Austro-american. J. Linn. Soc.
Bot. 12:1-659.

Pdécs, T. 1982. The Tropical Bryophytes. In: Smith,
A.JE., Bryophyte Ecology, London: Chapman and
Hall, p.54-104.

Porto, K.C. 1990. Bryoflores dune foret de plaine et dune
foret daltitude moyenne dans IEtat de Pernambuco
(Brésil): Analyse floristique. Cryptogamie, Bryol.
Lichénol. 11:19-161.

Porto, K.C. 1992. Bryoflores dune foret de plaine et dune

daltitude I'Etat de
Pernambuco(Brésil): 2. Analyse écologique compara-
tive des forets. Cryptogamie, Bryol. Lichénol.
13(3):187-219

Porto, K.C.; Macedo, A.M.; Fonseca, E.R. & Silva,
E.C. 1993. Brioflora da reserva de Gurjau, Cabo (PE).
Biologica Brasilica 5(1/2):27-42.

Reese, W.D. 1993. Calymperaceae: Flora neotropica
Monograph 58:1-1-102.

Richards, P.W. 1957. The tropica rainforest. Cambridge:

foret moyenne dans



28

Cambridge University Press. 450p.

Richards, P.W. 1984. The ecology of tropical forest
bryophytes. In: Schuster, R.M. New Manual Bryology,
Rudolph. M. Schuster ed., v.2, p.1233-1970.

Sastre-de Jesus, |. 1992. Estudos preliminares sobre
comunidades de Bridfitos en troncos en decomposicion
en el bosgue subtropical lluvioso de Puerto Rico.
Tropical Bryology 6:181-191.

Schéafer-Verwimp, A. 1991. Contribution to the
knowledge of the Bryophyte flora of Espirito Santo,
Brasil. J. Hattori Bot. Lab. 69:47-170.

Schiffner, V. & Arnell, S. 1964. Engebnisse der
Botanichen Expedition der kaiserlichen Akademie
der Weissenschaffen nach Siidbrasilien 1901. Oster.
Akad. Wiss., Math. - Nat. kl; Denkschr. 111:1-56.

Schuster, R.M. 1984. Evolution, phylogeny and classi-
fication of Hepaticae. In: New Manual of Bryology
(R. M. Schuster, ed.) p. 892-1070, Nichinan.

Sharp, AJ., Crum, H. & Eckel, P.M. 1994.The Moss
Flora of Mexica Part one: Sphagnales to Bryales.
Part two: Orthotrichales to Polytrichales. Mem. New
York Bot. Gard. 69:1-1113.

Soderstrém, L. 1987. Dispersal as a limiting factor for
distribution, among epixylic bryophytes. Symposia
Biologica Hungarica 35:475-483.

Vitt, D.H. 1984. Classification of the Bryopsida. In:
Schuster, R.M. New Manua of Bryology: p.696-759,
Nichinan.

Yano, 0.1981. A checklist of Brazilian mosses. J. Hattori.
Bot. Lab. 50:279-456.

Yano, O. 1984 a. Checklist of Brazilian liverworts and
hornworts. J. Hattori. Bot. Lab. 56:481-548.

Yano, O. 1984 b. Bridfitos. In: Fidalgo, O. & Bononi,
V.L.R. (Coord.) Técnicas de coletas, preservacdo e
herborizag&o de material S&o Paulo: Inst. de Botanica,
66p.

Yano, O. 1989. An additional checklist of brazilian
bryophytes. J. Hattori Bot. Lab. 66:371-434.

Yano, O. 1991. Novas localidades de musgos nos estados
do Brasil. Acta Amazdnica 232):197-218.

Yano, O. .1992. Leucobryaceae (Bryopsida) do Brasil.
Tese. (Doutorado em Ciéncias). Instituto de
Biociéncias de Sao Paulo. Sdo Paulo. 318p.

Yano, O. & Andrade - Lima, D. 1987. Bridfitas do
Nordeste brasileiro: Estado de Pernambuco. Revta
brasil. Bot. 10:171-181.

Yano, O. & Lisboa, R.C.L. 1988. Bridfitas do Territério
Federal do Amap4, Brasil. Bol. Mus. Par. Emilio
Goeldi  4(2). (Série Botanica).

Yano, O. & Meéello, R.R. de 1992. Briéfitas novas

para o Estado de Roraima, Brasil. Acta Amazonica
22(1): 23-50.



