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ABSTRACT. We have compled a list of 401 citations pertaining to the ecology of tropical bryophytes 
and lichens. This bibliography includes publications addressing their biology, ecology, natural history, 
and physiology, but does not include papers that deal exclusively with taxonomy and floristics. The 
citations are also categorized into general taxnomic and function agroups. Trends in subject matter 
are discussed. 

INTRODUCTION 

In the earlier part of the 1 9001s, few reports 
on the ecology of tropical bryophytes and lichens 
had been published. However, bryological and 
lichenological research in the tropics has been 
rapidly increasing since the 1970's. In the past 
three decades, the number of publications has 
nearly doubled every ten years (Fig. 1). This 
indicates a burgeoning of scientific interest in the 
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subject in many countries and carried out by a 
cadre of biologists in different subdisciplines. For 
example, conservation biologists have begun to 
recognize that tropical bryophytes and lichens 
make excellent indicator organisms for 
environmental changes. Theoretical ecologists 
have initiated experiments with tropical lichens 
and mosses, as they grow rapidly and are 
amenable to manipulation. 

However, the ecological literature is 
scattered throughout a variety of journals. We 
compiled this bibliography to bring together the 
literature so that ecologists and conservationists 
interested in tropical bryophytes and lichens will 
have a starting point for their investigations. The 
list includes papers, theses, dissertations, and 
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250 has been less so. In terms of substrate affintiy, 
epiphytes are well studied compared to 

0 200 lithophytes and epixylic comunities. Overall, 
0 ,- * every aspect of tropical bryophyte and lichen 

a 0  I ecology is very poorly known and a great deal of 
rl: future research is needed. 
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FIG. 1 .  The number of tropical bryophyte and 
lichen ecological publications in the 20m 
century. 

abstracts addressing the biology, ecology, natural 
history, and physiology of bryophytes and 
lichens. Purely taxonomic and floristic papers 
have been excluded, except where they provide 
information that is of direct interest to the 
researcher and conservationist concerned with the 
functioning of bryophytes and lichens in 
ecosystem-level processes and their response to 
environmental conditions. Investigations 
conducted in one of the 172 countries or island 
groups whose land mass occurs between the 
Tropics of Cancer and Capricorn are included, 
which excludes work has been conducted in 
subtropical countries (e.g Japan and New 
Zealand). 

All citations were verified with hard copies 
of reprints, communication with the primary 
author, or a citation database (e.g. AGRICOLA, 
BIOSIS), except those marked with an asterisk 
(*). An appendix that g ~ o u p s  citations by 
category is provided. The cmsponding author 
welcomes any corrections or additions to the list. 

The list suggests lichens are ecologically 
poorly studied compared to bryophytes. For both 
groups, the Neotropics has received a great deal 
of attention relative to other tropical regions. 
Investigations of community ecology and 
diversity are the most common, and research on 
the reproductive biology, animal interactions, and 
conservation of tropical bryophytes and lichens 

supported by National Science Foundation research 
grants Research Opportunity for Undergraduate 
Supplements (BIR 9975510, DEB 9974035, INT 
998 153 I, DEB 96 1534 1) and a grant from theNational 
Geographic Society's Committee for Research and 
Exploration. 

BIBLIOGRAPHY 

Allorge, V., and P. Allorge. 1939. Sur la 
rdpartition et l'dcologie des hdpatiques 
dpiphylles aux Agores. Boletim Sociedade 
Broteriana, Coimbra 13:2 1 1-23 1 .  

Akande, A. 0. 1984. Anhydrobiosis in 
corticolous bryophytes. Tropical Ecology 
25:255-259. 

Akande, A. 0. 1985. Osmotic potential - a  factor 
for resistance to water stress in some 
Nigerian species of corticolous bryophytes. 
Tropical Ecology 26:80-84. 

Akande, A. O., S. Olarinmoye, and A. 
Egunyomi. 1982. Phytosociological 
studies on some corticolous bryophytes in 
Ibadan, Nigeria. Cryptogamie, Bryologie, 
et Lichdnologie 3:235-248. 

Akande, A. O., S. 0. Olarinmoye, and A. 
Egunyomi. 1985. Nutrient studies of some 
corticolous bryophytes in Nigeria. 
Cryptogamie, Bryologie, et Lichdnologie 
6:121-133. 

Akinsoji, A. 1991. Studies on the epiphytic flora 
of a tropical rain forest in southwestern 
Nigeria. 11. The bark microflora. Vegetatio 
92:181-185. 

TROPlCAL BRYOLOGY 21 (2002) 



Tropical bryophyte and lichen ecology: a bibliographic guide 99 

Aptroot, A. 1997. Lichen biodiversity in Papua 
New Guinea, with the report of 173 species 
on one tree. Bibliotheca Lichenologica 
68:203-213. 

Aptroot, A., and H. J. M. Sipman. 1997. 
Diversity of lichenized fungi in the tropics. 
In K.D. Hyde (ed.). Biodiversity oftropical 
microfungi, pp. 93-106. Hong Kong 
University Press, Hong Kong. 

Awidsson, L. 1991. Lichenological studies in 
Ecuador. In D. J. Galloway (ed.). Tropical 
lichens: their systematics, conservation, and 
ecology, pp. 123- 134. Claredon Press, 
Oxford. 

Barillas, R ,  R Lacking, and S. Winkler. 1993. 
Vergesellschahngen foliikoler Flechten irn 
Biotopo del Quetzal, Guatemala. 
Cryptogarnie, Bryologie, et Lichenologie 
14:49-68. 

Baudoin, R. 1985. Analyse de la distribution 
des bryophytes Cpiphylles sur la soufrikre 
de Guadeloupe. Compte Rendu des Seances 
de la SociCtB de BiogCographie 6 1 :47-57. 

Bentley, B. L. 1987. Nitrogen fixation by 
epiphylls in a tropical rainforest. Annals of 
the Missouri Botanical Garden 74:234-241. 

Bentley, B. L., and E. J. Carpenter. 1980. 
Effects of desiccation and rehydration on 
nitrogen fixation by epiphylls in a tropical 
rainforest. Microbial Ecology 6: 109- 1 13. 

Bentley, B. L., and E. J. Carpenter. 1984. Direct 
transfer of newly-fixed nitrogen from free 
living epiphyllous micro-organisms to their 
host plant. Oecologia 6352-56. 

Bergstrom, D. M., and C. E. Tweedie. 1995. 
Hydrological properties of epiphytic 
bryophytes in a subtropical Australian 
rainforest. In International Bryological 
Conference. Tropical Bryophytes: Biology, 
Diversity and Conservation, pp. 18- 19. 
International Bryological Society, Mexico 
City, 7- 12 August 1995. 

Bernecker, A. 1990. Zur Variabilitiit vegetativer 
Merkmale tropischer Lebermoose am 
Beispiel der Gattung Bazzania S.F. Gray. 
M.Sc. Thesis, University of Ulrn, Germany. 

Berrie, G. K., and J. M. 0. Eze. 1975. The 
relationship between an epiphyllous 
liverwort and host leaves Annals of Botany 
39:955-963. 

TROPICAL BRYOLOGY 2 1 (2002) 

Biebl, R. 1964. Austrocknungsresistenz tropi- 
scher Pflanzen auf Puerto Rico. Protoplas- 
ma 59:133-156. 

Biebl, R. 1964. Austrocknungsresistenz tropi- 
scher Urwaldmoose auf Puerto Rico. Pro- 
toplasma 59:277-297. 

Biebel, R. 1967. Temperaturresistenz tropischer 
Urwaldmoose. Flora 157:25-30. 

Bien, A. 1982. Substrate specificity of leafy 
liverworts (Hepaticae: Lejeuneaceae) in a 
Costa Rican rainforest. M.Sc. Thesis, State 
University of New York, Stonybrook. 

Breen, R. S. 1953. Tropical mosses on 
limestone. The Bryologist 56: 1-7. 

Bryant, E. H., B. Crandall-Stotler, and R. E. 
Stotler. 1973. A factor analysis of the 
distribution of some Puerto Rican 
liverworts. Canadian Journal of Botany 
51:1545-1554. 

Buck, W. R., and B. M. Thiers. 1989. Review 
of bryological studies in the tropics. In D.G. 
Cambell & H.D. Hammond (eds.). Floristic 
inventory oftropical countries, pp. 484-493. 
New York Botanical Garden. Bronx, New 
York. 

Busse, W. 1905. ijber das Auftreten 
epiphyllischer Kryptogamen im Regen- 
waldgebiet von Karnerun. Berichte Deutsch 
Botanische Gesellschaft 23: 164- 172. 

Chceres, M. E. da S. 1999. Liquenes foliicolas 
da Mata Atlsntica de Pernambuco, Brasil: 
diversidade, ecogeografia e conservaqlo. 
M.Sc. Thesis, Federal University of 
Pernambuco, Recife. 

Chceres, M. E. da S., L. C. Maia, and R. 
Lacking. 2000. Foliicolous lichens and 
their lichenicolous fungi in the Atlantic 
rainforest of Brazil: diversity, ecogeography 
and conservation. Bibliotheca 
Lichenologica 75:47-70. 

Chceres, M. E. da S., A. P. Losada, N. H. Silva, 
E. C. Pereira, and F. 0. Mota-Filho. 1995. 
Estudo da aq8o de poluentes atrnosf6ricos 
sobre liquenes na cidade do Recife. XLVII 
Congresso Nacional de Botgnica XLVII, 
Nova Friburgo-RJ, Brasil. Resumos: 370. 

Callaghan, C. J. 1992. Biology of epiphyll 
feeding butterflies in a Nigerian cola forest 
(Lycaenidae: Lipteninae). Journal of the 
Lepidopteran Society. 46:203-2 14. 



100 Mervin & Nardkarni 

*Cao, T. & G. Caihua. 1991. First report on 
bryophyte bird-nests and their bryophytes 
in China. Wuyi Science Journal 8:207-213. 

Catcheside, D. G. 1982. The geographical 
affinities of the mosses of South Austrailia. 
Journal of the Hattori Botanical Laboratory 
5257-64. 

Carpenter, E. J. 1992. Nitrogen fixation in the 
epiphyllae and root nodules of trees in the 
lowland tropical rainforest of Costa Rica. 
Acta Oecologica 13: 153- 160. 

Clark, K. L., N. M. Nadkarni, and H. L. Gholz 
1998. Growth, net production, litter 
decomposition, and net nitrogen 
accumulation by epiphytic bryophytes in a 
tropical montane forest. Biotropica 30: 12- 
23. 

Chopra, R N., and P. K. Kumra. 1988. Biology 
of bryophytes. Wiley & Sons, New York. 

Chu, F.J., M. R. D. Seaward, and  I. J. 
Hodgkiss. 2000. Effects of wave exposure 
and aspect on Hong Kong supralittoral 
lichens. Lichenologist 32: 155-170. 

Chung, C. C. 1996. Musgos epifitos de un 
sender0 de interpretaci6n, Parque Nacional 
Altos de CampaAa, Panama: un report 
preliminar. Briolatina 395-7. 

Churchill, S. P. 1991. The floristic composition 
and elevation distribution of Colombian 
mosses. The Bryologist 94: 157-167. 

Churchill, S. P. 1996. Andean moss diversity 
and conservation: state of knowledge and 
prequisites for the future. Anales del 
Instituto de Biologia de la Universidad 
Nacional Autonoma de Mexico 67: 69-176. 

Churchill, S. P., D. Griffin 111, and M. Lewis. 
1995. Moss diversity of the tropical Andes. 
In S.P. Churchill, H. Balslev, E. Forero & 
J.L. Luteyn (eds.). Biodiversity and 
conservation of Neotropical montane 
forests, pp. 335-346. New York Botanical 
Graden. Bronx, New York. 

Coley, P.D., T.A. Kursar & J.-L. Machado. 
1993. Colonization of tropical rain forest 
leaves by epiphylls: effects of site and host 
plant leaf time. Ecology 74: 619-623. 

Coley, P. D., and T. A. Kursar. 1996. Causes 
and consequences of epiphyll colonization. 
In Mulkey, S. S., R. L. Chazdon, and A. P. 
Smith (eds.). Tropical forest plant 

ecophysiology, pp. 337-362. Chapman and 
Hall, London. 

Conran, J. R., and R. W. Rogers. 1983. Lichen 
succession on leaves of Wilkiea 
macrophylla in Southeast Queensland. The 
Bryologist 86:347-353. 

Cornelissen, J. H. C., and H. ter Steege. 1986. 
Vertical distribution of epiphytes in a 
rainforest of Guiana. Flora Guianas 
Newsletter 3: 17- 19. 

Cornelissen, J. H. C., and H. ter Steege. 1989. 
Distribution and ecology of epiphytic 
lichens and bryophytes in dry evergreen 
forest of Guyana. Journal of Tropical 
Ecology 5: 13 1 - 150. 

Cornelissen, J. H. C., and S. R. Gradstein. 
1990. On the occurrence of bryophytes and 
macrolichens in different lowland rainforest 
types at Maburu Hill, Guyana. Tropical 
Bryology 3:29-35. 

Coxson, D. S. 1987. The temperature 
dependence of photoinhibition in the 
tropical basidiomycete lichen Corapavonia 
E. Fries. Oecologia 73:447-453. 

Coxson, D. S. 1987. Net photosynthetic response 
patterns of the Basidiomycete lichen Cora 
pavonia (Web.) E. Fries. From the tropical 
volcano La Soufribre (Guadeloupe). 
Oecologia 73:454-458. 

Coxson, D. S. 1987. Effects of desiccation on 
net photosynthetic activity in the 
basidiomycete lichen Corapavonia E. Fries 
from the cloudlmist zone of the tropical 
volcano La Soufribre (Guadeloupe). The 
Bryologist 90:24 1-245. 

Coxson, D. S. 1987. Photoinhibition of net 
photosynthesis in Streocaulon virgatum and 
S. tomentosum, a tropical - temperate 
comparison. Canandian Journal of Botany 
65:1707-1715. 

Coxson, D. S. 1991. Nutrient release from 
epiphytic bryophytes in tropical montane 
rain forest (Guadeloupe). Canadian Journal 
of Botany 69:2122-2129. 

Coxson, D. S., D. D. McIntyre, and H. J. Vogel. 
1992. Pulse release of sugars and polypols 
from canopy bryophytes in tropical 
montane cloud forest (Guadeloupe, French 
West Indies). Biotropica 24: 12 1-1 33. 

Croat, T. B. 1979. Use of a portable propane 

TROPICAL BRYOLOGY 2 1 (2002) 



Tropical bryophyte and lichen ecology: a bibliographic guide 101 

gas oven for field drying plants. Taxon 
28573-580. 

Daniels, J. D. 1998. Establishment and 
succession of epiphyllic bryophyte 
assemblages on the fronds of the Neo- 
tropical understory palm Geonoma seleri 
(Costa Rica). Ph.D. dissertation. University 
of North Dakota. 1 14 pp. 

Degenkolbe, W. 1937. Brutorgane bei 
bebltitterten Lebermoosen. Annales 
Bryologica 10:43-96. 

*Delgadillo, C. M. 1976. Estudio bottinico y 
ecoldgico de la regidn de Rio Uxpanapa, 
Veracruz. No. 3. Los Musgos. Publicacion 
del Instituto para Investigaciones Recursos 
Bioticos 1 : 19-28. 

Delgadillo, C. M. 1979. Mosses and 
phytogeography of the Liquidambar forest 
of Mexico. The Bryologist 82:432-449. 

Delgadillo, C. M. 1987. Additional 
recommendations for bryologists visiting 
the tropics. Taxon 36:289-291. 

I Delgadillo, C. M. 1992. Moss interchange: 
bryofloristic similarities between Mexico 
and Colombia and the phytogeographical 
role of the Central American bridge. The 
Bryologist 95:261-265. 

Delgadillo, C.M. 1993. The Neotropical - 
African disjunction. The Bryologist 96:604- 
615. 

Delgadillo, C. M. 1994. Endemism in the 
Neotropical moss flora. Biotropica 26: 12- 

I 16. 
I Delgadillo, C. M. 1995. Neotropical moss floras: 

Species common to North and South 
America. Tropical Bryology 10: 1-6. 

Delgadillo, C. M. 1996. Moss conservation in 
I Mexico. Anales del Instituto de Biologia de 

~ la Universidad Nacional Autonoma de 
Mexico 67: 177- 18 1. 1 Delgadillo, C.M. 1998. Los musgos, la 
diversidad y sus causas en el Neotrdpico. 
Monographs of Systematic Botany 
(Missouri Botanical Garden) 68:61-67. 

Delgadillo, C. M., and A. S. Chrdenas. 1989. 
Phytogeography off high-elevation mosses 
from Chiapas, Mexico. The Bryologist 
92:46 1-466. 

DeVries, P. 1988. The use of epiphylls as larval 
hostplants by the tropical rionid butterfly, 

Sarota gyas. Journal of Natural History 
22: 1447-1450. 

De Wilde-Duyfjies, B. E. E. 1967. On the growth 
rate of the foliicolous lichen Strigula 
elegans. Persoonia 4:429-432. 

Dilg, C., and J.-P. Frahm. 1997. 
Untersuchungen zur Flora der 
epiphytischen Moose der sudlichen 
Drakensberge (Sudafrika). Tropical 
Bryology 13:35-45. 

Dilks, T. J. K., and M. C. F. Proctor. 1975. 
Comparative experiments on temperature 
responses of bryophytes: assimilation, 
respiration and freezing damage. Journal of 
Bryology 8:3 17-336. 

*Dixon, H. N. 1935. A contribution to the moss 
flora of Borneo. Botanical Journal of the 
Linnean Society 50:60-65. 

Durhn, A. D.,A. E. Cisneros, and V. A. Vargas. 
1992. Evaluacidn brioldgica de 10s efectos 
de la contaminacicin atmosfdrica en la 
Ciudad de Mexico. Tropical Bryology 6:71- 
82. 

During, H. J. 1998. De diasporenvoorraad in 
de bodem van een savanne in Zimbabwe. 
Bauxbaumiella 45: 2- 13. 

During, H. J., and C. Moyo. 1999. The dispore 
bank of bryophytes in a Zimbabwean 
savanna. Haussknechtia Beiheft (Ricleft 
Grolle-Festschrift) 9:111-114. 

*Edwards, S. R. 1986. Bryophyte collecting and 
plant photography. University of Hull 
Department of Geography Miscellaneous 
Series 30:65-72; 102-108. 

Egunyomi, A. 1979. Autoecology of 
Octoblepharum albidium Hedw. in western 
Nigeria 11. Phenology and water relations. 
Nova Hedwigia 3 1 :377-390. 

Egunyomi, A. 1979. The viability of spores of 
some tropical moss species after longtime 
storage and their survival chances in nature. 
Journal of the Hattori Botanical Laboratory 
45:167-171. 

Egunyomi, A. 1984. A survey of asexual 
reproductive disaspores in the Nigerian 
moss flora. Journal of the Hattori Botanical 
Laboratory 56: 1 15- 12 1. 

Egunyomi, A., H. J. Harrington, and S.O. 
Olarinmoye. 1980. Studies on 
regeneration from the leaves of 0. albidium 

I TROPICAL BRYOLOGY 2 1 (2002) 



102 Mervin & Nardkarni 

Hedw. (Musci). Cryptogamie Bryologie, et 
LichCnologie 1 :73-84. 

Ellenberg, H. 1985. Unter welchen Bedingun- 
gen haben Bliitter sogenannte ((Triiufel- 
spitzen))? Flora 176: 169-1 88. 

Elshafie, A. E., and H. J. M. Sipman. 1999. 
Mediterranean lichens in the tropics: lichens 
of the mist oasis of Erkwit Sudan. Tropical 
Bryology 16: 103-108. 

Entroth, J. 1990. Altitudinal zonation of 
bryophytes on the Huon Peninsula, Papua 
New Guinea. Tropical Bryology 2:6 1-90. 

Escocia Ariza, S. C. 1998. Estimados del 
deterioro de la flora briol6gica en 
localidades industrializadas del area 
metropolitana de San Juan, Puerto Rico. 
M.Sc. thesis, University of Peurto Rico, 
Mayaguez. 93pp. 

Eze, J. M. O., and G. K. Berrie. 1977. Further 
investigations into the physiological 
relationship between an epiphyllous 
liverwort and its host leaves. Annals of 
Botany 41:35 1-358. 

Farkas, E., and T. P6cs. 1989. Foliicolous 
lichen-mimicry of a rainforest tree frog? 
Acta Botanica Hungarica 35:73-76. 

Farkas, E., and H. J. M. Sipman. 1993. 
Bibliography and checklist of foliicolous 
lichenized fungi up to 1992. Tropical 
Bryology 7:93-148. 

Farkas, E. E. 1999. Complex biodiversity studies 
on the tropical material of the Hungarian 
lichenological collections. Acta 
Microbiologica et Immuniologica 
Hungarica 46:3 1 1. 

Farkas, E. E., and T. P6cs. 1997. Cryptogams 
in the phyllosphere: systematics, 
distribution, ecology, and use. Abstracta 
Botanica 2 1 : 1-2 16. 

Feuerer, T., T. Ahti, and 0. Vitikainen. 1998. 
Lichenological Investigations in Bolivia. In 
M. P. Marcelli & M. R. D. Seaward (eds.). 
Lichenology in Latin America: History, 
Current Knowledge and Applications, pp. 
71-86. CETESB, Slo Paulo. 

Fitting, H. 1910. ijber die Beziehungen zwischen 
den epiphyllen Flechten und den von ihnen 
bewohnten Bliittern. Annales Jardin 
Botanica de Buitenz, ser. 2, suppl. 3505- 
5 18. 

Florschiitz-de Waard, J., and J. M. Bekker. 
1987. A comparative study of the 
bryophyte flora of different forest types in 
West Suriname. Cryptogamie, Bryologie, 
et LichCnologie 8:3 1-45. 

Forman, R. T. T. 1975. Canopy lichens with 
blue-green algae: A nitrogen source in 
Colombian rain forest. Ecology 56:1176- 
1184. 

Frahm, J.-P. 1987. Which factors control the 
growth of epiphytic bryophytes in tropical 
rainforests? Symposia Biologica Hungarica 
35:639-648. 

Frahm, J.-P. 1987. Struktur und Zusammenset- 
zung der epiphytischen Moosvegetation in 
Regenwiildern NO-Perus. Nova Hedwigia, 
Beih. 88:115-141. 

Frahm, J.-P. 1987. t)kologische Studien fiber 
die epiphytische Moosvegetation in Regen- 
waldern NO-Perus. Nova Hedwigia, Beih. 
88:143-158. 

Frahm, J.-P. 1990. The ecology of epiphytic 
bryophytes on Mt. Kinabalu, Sabah (Ma- 
laysia). Nova Hedwigia 5 1 : 12 1-132. 

Frahm, J.-P. 1990. The altitudinal zonation of 
bryophytes on Mt. Kinabalu. Nova 
Hedwigia 5 1 : 133-149. 

Frahm, J.-P. 1990. The effect of light and 
temperature on the growth of the 
bryophytes of tropical rain forests. Nova 
Hedwigia 51:151-164. 

Frahm, J.-P. 1990. Bryophyte phytomass in 
tropical ecosystems. Botanical Journal of 
the Linnean Society 104:23-33. 

Frahm, J.-P. 1994. A contribution to the 
bryoflora of the Choco region, Colombia. 
I. Mosses. Tropical Bryology 9:89-110. 

Frahm, J.-P. 1994. The ecology of epiphytic 
bryophytes on Mt. Kahuzi (Zaire). Tropi- 
cal Bryology 9: 137- 152. 

Frahm, J.-P. 1994. The altitudinal zonation of 
the bryophytes on Mt. Kahuzi (Zaire). 
Tropical Bryology 9: 153- 168. 

Frahm, J.-P. 1995. Correlations between the 
European, tropical African, and tropical 
American moss floras. Fragmenta Floristica 
et Geobotanica 40:235-250. 

Frahm, J.-P. 1996. Diversity, life strategies, 
origin and distributions of tropical Inselberg 
bryophytes. Anales del Instituto de Biologia 

TROPICAL BRYOLOGY 2 1 (2002) 



Tropical bryophyte and lichen ecology: a bibliographic guide 103 

de la Universidad Nacional Autonoma de 
Mexico 67: 73-86. 

Frahm, J.-P., and S. R. Gradstein. 1986. An 
apparatus for drying bryophytes in the field. 
Bryological Times 385. 

Frahm, J.-P., and H. Kiirschner. 1989. Was 
Moose auf die Btiume treibt. Forschung 
4: 18-22. 

Frahm, J.-P., and S. R. Gradstein. 1990. 
Ecology of tropical bryophytes: a 
bibliography. Tropical Bryology 3:75-77. 

Frahm, J.-P., and S. R. Gradstein. 1991. An 
altitudinal zonation of tropical rain forests 
using bryophytes. Journal of Biogeography 
18:669-678. 

Frahm, J.-P., and H. Kiirschner. 1992. Moose 
tropischer Regenwtilder. Spektrum der Wis- 
senschaft 10:58-67. 

Frahm, J.-P., S. Porembski, R. Seine, and W. 
Barthlott. 1996. Mosses from inselbergs 
of the Ivory Coast and Zimbabwe. Nova 
Hedwigia 62: 177- 189. 

Frangi, J. L., and A. E. Lugo. 1992. Biomass 
and nutrient accumulation in ten-year old 
bryophyte communities inside a flood plain 
in the Luquillo Experimental Forest, Puerto 
Rico. Biotropica 24: 106- 1 12. 

Freiberg, E. 1994. Stickstoffixierung in der 
Phyllosphtire tropischer 
Regenwaldpflanzen in Costa Rica. Ph.D. 
Dissertation, Faculty of Natural Science, 
University of Ulm, Germany. 

Freiberg, E. 1998. Microclimatic parameters 
influencing nitrogen fixation in the 
phyllosphere in a Costa Rican premontane 
rain forest. Oecologia 1 17:9-18. 

Freiberg, E. 1999. Influence of microclimate on 
the occurrence of cyanobacteria in the 
phyllosphere in a premontane rain forest of 
Costa Rica. Plant Biology 1 :244-252. 

Frey, W.,R Goflow,and H. Kiirschner. 1990. 
Verteilungsmuster von Lebensformen, 
wasserlentenden und wassspeichernden 
Strukturen in epiphytischen 
Moosgesellschaften am Mt. Kinabalu 
(Nord-Borneo) Nova Hedwigia 5 1 :87-119. 

Frey, W., and H. Kiirschner. 1991. Lebens- 
strategien epiphytischer Bryophyten im tro- 
pischen Tieflandsund Bergregenwald am 
Mt. Kinabalu (Sabah, Northern Borneo). 

Nova Hedwigia 53:307-330. 
Frey, W., H. Kiirschner, and U. H. Seifert. 

1995. Scientific results of the BRYOTROP 
expedition to Zaire and Rwanda. 7. Life 
strategies of epiphytic bryophytes from 
tropical lowland and montane forests, 
ericaceous woodlands and the 
Dendrosenecio subparamo of the eastern 
Congo basin and adjacent mountains (Parc 
Nacional de Kahuzi-BiegaJZaire, For&t de 
NyungweIRwanda. Tropical Bryology 1 1 : 
29-150. 

Fritz-Sheridan, R. P. 1987. Nitrogen fixation 
on a tropical volcano, La Soufribre. 11. 
Nitrogen fixation by Scytonema sp. and 
Stereocaulon virgatum Ach. during 
colonization of phreatic material. Biotropica 
32:297-300. 

Fritz-Sheridan, R. P. 1988. Nitrogen fixation 
on a tropical volcano, La Soufriere: 
Nitrogen fixation by the pioneer lichen 
Dictyonema glabratum. Lichenologist 
20:6-100. 

Fritz-Sheridan, R. P. & J. Portecop. 1987. 
Nitrogen fixation on the tropical volcano, 
La Soufriere (Guadeloupe). I. A survey of 
nitrogen fixation by blue-green algal 
mircoepiphytes and lichen endophytes. 
Biotropica 19: 194- 199. 

Fritz-Sheridan, R. P. , and and D. S. Coxson. 
1988. Nitrogen fixation on the tropical 
volcano, La Soufriere (Guadeloupe): 
Nitrogen fixation, photosynthesis, and 
respiration during the prevailing cloud/ 
shroud climate by Sterocuulon virgatum. 
Lichenologist 20:41-6 1. 

Fritz-Sheridan, R. P., and D. S. Coxson. 1988. 
Nitrogen fixation on a tropical volcano, La 
Soufriere (Guadeloupe): The interaction of 
temperature, moisture, and light with 
photosynthesis and nitrogenase activity in 
Sterocaulon virgatum and response to 
periods of insolation shock. Lichenologist 
20:63-81. 

Fosberg, F. R., and M.-H. Sachet. 1965. Ma- 
nual for tropical herbaria. International 
Bureau for Plant Taxonomy. Utrecht, The 
Netherlands. 

Fulford, M. 1951. Distribution patterns of the 
genera of leafy Hepaticeae of South 

TROPICAL BRYOLOGY 21 (2002) 



104 Mervin & Nardkarni 

America. Evolution 5:243-264. 
Fulford, M., B. Crandall, and R. Stotler. 1971. 

The ecology of an elfin forest in Puerto 
Rico. Part 1 1. The leafy Hepaticeae of Pico 
del Oeste. Journal of the Arnold Arboretum 
5156-59. 

Fulford, M., B. Crandall, and R. Stotler. 1971. 
The ecology of an elfin forest in Puerto 
Rico. Part 15. A study of the leafy hepatic 
flora of the Luquillo Mountains. Journal of 
the Arnold Arboretum 52:435-458. 

Galloway, D. J. 1987. Austral lichen genera: 
Some biogeographical problems. In E. 
Peveling (ed.). Problems and progress in 
lichenology in the Eighties, pp. 385-399. 
J. Cramer, Berlin. 

Galloway, D. J. 1991. Phytogeography of 
Southern Hemisphere lichens. In P. L. 
Nimis & T. J. Covello (eds.). Quantitative 
approaches to phytogeography pp. 233-262. 
Kluwer Academic Press, Dordretcht, The 
Netherlands. 

Galloway, D. J. 1991. Tropical Lichens: their 
systematics, conservation and ecology. 
Systematics Association Special Volume 
No. 43. Clarendon Press, Oxford. 

Galloway, D. J. 1992. Lichens of Laguna San 
Rafael, Parque Nacional 'Laguna San 
Rafael,' southern Chile: indicators of global 
change. Global Ecology and Biogeography 
Letters 2:37-45. 

Galloway, D. J. 1992. Biodiversity: a 
lichenological perspective. Biodiversity and 
Conservation 1 :3 12-323. 

Gamundi, I. J., and C. M. Matteri. 1998. La 
problemhtica de la conservaci6n en las 
cript6gamas avasculares. Monographs of 
Systematic Botany (Missouri Botanical 
Garden) 68: 287-299. 

Gates, F. C. 1915. A Sphagnum bog in the 
tropics. Journal of Ecology 3:24-30. 

Germano, S. R, and K. C. PGrto. 1996. Floristic 
survey of epixylic bryophytes of an area 
remnant of the Atlantic forest (Timbauba - 
PE, Brazil). 1. Hepaticopsida (except 
Lejeuneaceae) and Bryopsida. Tropical 
Bryology 12:21-28. 

Germano, S. R., and K. C. Pbrto. 1997. 
Ecological analysis of epixylic bryophytes 
in relation to the decomposition of substrate 

(Municipality of Timbafiba-Pernambuco, 
Brazil). Cryptogamie, Bryologie, et 
LichCnologie 18: 143-150. 

Giesenhagen, K. 1910. Die Moostypen de Ren- 
genwglder. Annales Jardin Botanica de 
Buitenz (suppl. 3, pt.2):7 1 1-790. 

Gill, L. S., and  H. I. Onyibe. 1986. 
Phytosociological studies of epiphytic flora 
of oil palm (Elais guineensis) in Benin City, 
Nigeria. Feddes Repert. 97:69 1-695. 

Glime, J. M., P. S. Hudy, and S. Hattori. 1990. 
Diversity and altitudinal niche width 
characteristics for 35 taxa of the Papua New 
Guinea Frullania flora with consideration 
of sibbling pairs. Tropical Bryology 2: 103- 
116. 

Gordon, C. A., R. Herrera ,  and T. C. 
Hutchinson. 1995. The use of a common 
epiphytic lichen as a bioindicator of 
atmospheric inputs to two Venezuelan 
cloud forests. Journal of Tropical Ecology 
11:l-26. 

Gradstein, S. R. 1991. Diversity and distribution 
of Asian Lejeuneaceae subfamily 
Ptychanthoideae. Tropical Bryology 4: 1 - 
16. 

Gradstein, S. R. 1992. Flora Neotropica news: 
Lichens. International Lichenoly Newsletter 
24:60-6 1. 

Gradstein, S. R. 1992. Threatened bryophytes 
of the neotropical rainforest: a status report. 
Tropical Bryology 693-94. 

Gradstein, S. R. 1992. The vanishing tropical 
rainforest as an environment for bryophytes 
and lichens. In J. W. Bates, J. W., and A. 
M. Farmer (eds.). Bryophytes and lichens 
in a changing environment, pp. 234-258. 
Claredon Press, Oxford. 

Gradstein, S. R. 1995. Bryophyte diversity of 
the tropical rainforest. Arch. Sci. 48:9 1 - 
95. 

Gradstein, S. R. 1995. Diversity of Hepaticae 
and Anthocerotae in montane forests of the 
tropical Andes. In Churchill, S. P., H. 
Balslev, E. Forero, and J. L. Luteyn (eds.). 
Biodiversity and conservation of Neo- 
tropical montane forests, pp. 321-334. New 
York Botanical Graden. Bronx, New York. 

Gradstein, S. R. 1998. Hepatic diversity in the 
neotropical phramos. Monographs of 

TROPICAL BRYOLOGY 21 (2002) 






























