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Habitat connectivity controls species richness, 
similarity and rates of community development
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The SYSTEM:
Shallow Epifaunal Benthic Communities of 

Southern New England
• >50 sessile animal species from the phyla Porifera, Bryozoa, 

Entoprocta, Cnidaria, Annelida, Mollusca, Arthropoda and 

Chordata

•Ascidians and bryozoa - dominant constituents of these communities

•no one species that will completely dominate if left unchecked

•Many species have short dispersal distances (<10m)

•Others (e.g., barnacles and mussels) have large dispersal distances 

(> 10km)



The SYSTEM:
Shallow Epifaunal Benthic Communities of 

Southern New England

• Short dispersal distances and 
abundant recruitment back into the 
local habitat promotes the stability of 
local populations 

• Assembly history is important in 
shaping the community - Priority may 
be of particular importance

• Since the 1970’s the southern New 
England hard-substrate epifaunal
community has seen the introduction 
of at least 8 species of ascidians

• temperature is considered to 
contribute extensively to the 
development of communities
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Metacommunity Dynamics: an Experimental 
Marine System



1. Help with MPA design 

2. Increase understanding of habitat 

fragmentation

3. Increase understanding of habitat 

creation

4. Understand rates of 

resilience/restoration 

5. Improved understanding of species 

invasions

Why is understanding connectivity important?



• Does community connectivity affect species 
composition, abundance and richness?  

• Does distance affect connectivity of fouling 
communities at small scales (meters)? 

Metacommunity Dynamics: an Experimental 
Marine System
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settlement

Connectivity

Assumption: distance affects larval connectivity 
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>10 m between replicatesPanel is 10 cm x 10 cm



Metacommunity Dynamics: an Experimental 
Marine System

• Methods

– Develop and deploy metacommunities

– Examine distance-settlement relationships

– Photographic and statistical analysis to examine 

composition



Species composition 

Initial condition 
• Colonial Tunicates

• Botryllus schloseri
• Botrylliodes violaceus

• Colonial Bryozoan
• Cryptosula pallasiana
• Bugula turrita

• Solitary Ascidians
• Mogula manhattenensis
• Ascidiella aspersa



• Dispersal distance affects connectivity of fouling communities 
at small scales (meters)

• All error bars are SE
• Nested ANOVA on 
transformed data



Figure 2. The effects of community distance (10 cm, 20 cm, 40 cm and isolated) on A) alpha, B) beta, C) gamma, and D) Bray-Curtis similarity. 
Asterix (*) indicates significant differences within a time period (ANOVA and multiple comparisons with Bonferroni correction). See Table 3 for 
multiple comparisons within a time step.  Error bars are 1 SE.



• Community connectivity affects species abundances
M

ix
ed

 N
at

iv
e

As
ci

di
an



• Community connectivity affects composition of 
resident and invasive species  -- WHY? 



Conclusions

Higher connectivity

Snail predator  Mixed Native Ascidian

• Changes is connectivity can influence state transitions or 
community resistance  



• distance affects patterns of local species richness, and community 
similarity

• distance influenced the rate of change of alpha diversity over time. 
Species richness dynamics on highly connected panels preceded those on 
other panel groups

• patterns of local species richness at the end of the experiment were 
similar to other experiments that found the highest levels of species 
richness at intermediate dispersal levels and are consistent with 
theoretical predictions

• habitat connectivity may work in conjunction with predatory snails to 
shape species richness patterns in subtidal epifaunal assemblages, by 
limiting dominant competitors via top down control and dispersal 
limitation

• invasive species may have some advantage when dispersal distances are 
low and connectivity is high

Conclusions



• Potentially useful system for examining theoretical 
predications, complexity can be added

• Helpful in scaling theoretical predictions to real world 
application 

• Provide insight into ecosystem processes

Conclusions
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• Hypothesis  2 – Community connectivity affects community
composition
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Metacommunity Dynamics: an Experimental 
Marine System

• Hypothesis  2 – Community connectivity affects species 
richness
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• Hypothesis  3 – Community connectivity affects community
composition
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• Hypothesis  3 – Community connectivity affects community
composition
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Metacommunity Dynamics: an Experimental 
Marine System

• Hypothesis  3 – Community connectivity affects community
productivity

*





Conclusions

• Results suggest that higher habitat connectivity may 
favor an ASCIDIAN over MIXED NATIVE community

• Presence of predator snail favors MIXED NATIVE
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