
❖ Liverworts, hornworts, and mosses are the three taxonomic 
divisions that make up the phylum Bryophyta.

❖ There are estimated to be about 120 families of bryophytes 
in tropical America and around 28 families in Costa Rica. 

❖ Neotropical forests contain almost one-third of the world's 
bryophyte diversity, along with 50% of the region's moss 
species. This high diversity is attributed to the tropical 
forests’ microclimates.   

Introduction

Objective and Hypothesis

❖ We selected 3 sites on the CIEE campus in San Luis de 
Monteverde, Costa Rica 
❖ 1) Quebrada Alondra (riparian 10 boulders measured)
❖ 2) Quebrada Bruja (riparian 10 boulder measured)
❖ 3) Camino Real (Forest, 10 boulders measured)

❖ For each boulder, we measured the surface area (a-axis and b-
axis measurements) and took a photo of each species.

❖ Using the photographs taken in the field, we identified the 
bryophytes to family and then genus and species if possible.

❖ We recorded the number of liverwort and moss families and the 
subsequent total family richness present for each boulder.

Methods

• I found so many fungi!

Results

Conclusions and Future 
Direction
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❖ Identify the various species of mosses and liverworts living 
on boulders in riparian and forest habitats.

❖ We hypothesized that the proportion of liverwort vs. moss 
species on boulders will differ in riparian and non-riparian 
habitats due to differences in their microclimates. 
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Results
12 families of mosses (15 genera, 5 species)
7 families of liverworts (8 genera, 3 species)

Fig. 1. Composition of species richness at each site. 
Table 1: Richness, diversity, evenness, and number of individuals at 
each of the three data sites. 

Fig. 3. Ranked abundance curve comparing the relative abundance (log) of each taxonomic 
family as a function of the ranked abundance of family from most abundant to least 
abundant at each of the three sites. 
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9 of 19 families were found at 
all three sites, but 6 were 
exclusively found in Alondra!

All three sites showed similar evenness despite Alondra’s 
higher species richness and diversity. 

Alondra is seeing 
immense secondary 
regrowth after being 
heavily disturbed by 
Tropical Storm Nate 
in 2017. Alondra’s 
high species richness 
and diversity are in 
contrast with 
regrowth patterns in 
epiphytic moss, which 
can take up to 15 
years to begin 
succession. 

❖ There was a greater proportion of mosses to liverworts 
in riparian zones than non-riparian zones.

❖ Species richness and diversity are not influenced by 
boulder size or canopy cover. 

❖ Camino Real (non-riparian site) exhibited the highest 
species evenness and the lowest species richness, 
making it the most stable. However, Alondra (disturbed 
riparian site) showed higher stability than Bruja 
(undisturbed riparian site). 

❖ Alondra’s stability and richness in the face of a near-
complete wipe-out support further research into the 
intricacies of bryophytic secondary succession in 
riparian boulder habitats. 

❖ Understanding the secondary succession of riparian 
organisms such as bryophytes will become increasingly 
relevant as climate change progresses due to their 
importance in limiting runoff, filtering sediment, and 
reducing extreme flooding. 
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BRUJA CAMINO REAL QUEBRADA ALONDRA
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Location
Family 
Richness

Family 
Diversity Evenness

Number of 
Individuals

Bruja 11 2.03 0.85 39

Camino 
Real 10 2.04 0.89 52

Quebrada 
Alondra 17 2.52 0.89 57
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Boulder 22
Bruja


