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Recolonization of bigleaf maple branches by
epiphytic bryophytes following experimental

disturbance
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Abstract: The dynamics of epiphytic bryophyte communities following natural and human disturbance have rarely been
quantified. We describe the response of bryophyte communities on bigleaf maple trees (Acer macrophyllum Pursh) in
Olympia, Washington, following their experimental removal. Approximately 8% of the exposed area was recolonized
by bryophytes 1 year after clearing, and 27% after 3 years. Lateral encroachment from bryophytes on the sides of the
20-cm-long plots accounted for 75% of this recolonization, with growth from residual plant parts or aerially dispersed
diaspores accounting for the remaining 25%. Though it was not possible to distinguish between the latter two sources
of cover, the number of clear de novo colonization events over the course of the year was low (0.18 dm?). Distur-
bance appeared to reduce bryophyte diversity at this successional stage, as alpha and gamma diversity remained low af-
ter 1 year and had not recovered after 3 years. Reflecting the preponderance of lateral encroachment as the mechanism
for recolonization, disturbance size may significantly affect the time needed to recolonize disturbed branch substrates.
In addition to contributing to ecologists’ understanding of processes of succession, these experiments may help to de-
velop sustainable practices for moss-harvesting in the Pacific Northwest.
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Résumé : On a rarement quantifié la dynamique des communautés épiphytes suite & des perturbations naturelles et hu-
maines. Les auteurs décrivent la réaction de communautés de bryophytes venant sur des tiges d’érable grandifolié (Acer
macrophyllum Pursh) en Olympie, état de Washington, suite a leur élimination expérimentale. Une année aprés
I’élimination, environ 8 % des surfaces exposées se sont vu recolonisées, et 25 % aprés 3 ans. L’attachement latéral
des bryophytes le long des parcelles de 20 cm compte pour 75 % de cette recolonisation, la croissance a partir de frag-
ments végétaux résiduels ou de diaspores venues par la voie des aires expliquant les 25 % qui restent. Bien qu’il fut
impossible de distinguer entre ces deux derniéres sources de couverture, le nombre d’événements de colonisation de
novo évidents au cours de I’année est faible (0,18 dm2). La perturbation semble réduire la diversité des bryophytes a
ce stade de la succession, puisque les diversités alpha et gamma demeurent faibles aprés une année et ne se sont tou-
jours pas rétablies aprés 3 ans. Reflétant la prépondérance de Vattachement latéral comme mécanisme de recolonisa-
tion, la dimension de la perturbation peut affecter significativement le temps nécessaire a la recolonisation des substrats
raméaux perturbés. En plus de contribuer & la compréhension par les écologistes du processus de succession, ces expé-
riences peuvent aider & développer des pratiques durables lors de la récolte des mousses dans le Pacific Northwest.

Mots clés : succession, bryophytes, épiphytes, Acer macrophyllum, recolonisation, études de la canopée.

[Traduit par la Rédaction]

Introduction

Epiphyte communities are subject to disturbance by wind,
animals, branch breakage, and tree fall (Matelson et al. 1993).
Some forest resource extraction practices (e.g., moss harvest-
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ing in the Pacific Northwest of North America, Peck 1997a)
and activities of recreational tree-climbers and canopy re-
searchers can also disturb epiphyte communities. Although
studies of terrestrial and riparian bryophytes implicate distur-
bance as a factor in maintaining diversity in those habitats
(Kimmerer and Allen 1982; Jonsson and Esseen 1990), the
role of disturbance in epiphytic bryophyte ecology has not
been studied (Peck 1997a, but see Peck and McCune 1998).
Canopy plant communities affect forest nutrient cycles (Pike
1971; Pike 1978; Nadkarni 1981, 1994), provide resources for
arboreal animals (Nadkarni and Matelson 1988), and contrib-
ute to high biodiversity (Gentry and Dodson 1987), so under-
standing the processes that influence epiphyte colonization
and growth will enhance our knowledge of forest ecosystems.
Further, quantifying epiphyte community dynamics could al-
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