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Cyanobacteria of the genus Trichodesmium are an important component of the 
phytoplankton community in the tropical and subtropical oceans, playing a critical role in 
the cycling of carbon, nitrogen, and phosphorus. Trichodesmium are often found as 
colonies, which can have different morphologies. The two most common morphologies 
are the raft morphology, with filaments organized in parallel, and the puff morphology, 
with filaments organized radially. Within the colony, Trichodesmium are only a member 
of a complex microbial consortium and heterotrophic bacterial epibionts are present on 
the surface of Trichodesmium filaments at high concentrations. Despite the ecological 
importance of this genus, little is known about the functional role of these epibionts and 
their interactions with each other and Trichodesmium, although recent studies have 
suggested that these interactions can play a role in nutrient cycling within the colony. In 
order to gain a better understanding of the taxonomic diversity within the colony, and the 
potential associations between colony morphology, biogeochemistry and ocean basin, 
rRNA 16S amplicons were sequenced from Trichodesmium puff and rafts colonies 
collected in the North Atlantic, South Pacific and North Pacific oceans at Station 
ALOHA (Figure 1).  

 

 
 
Results from this study suggest that Trichodesmium colonies were not mono-

specific but comprised of species from three of the four clades (Fig. 2). While as an 
overall, Clade I populations dominated the Trichodesmium community across all ocean 
basins, Clade III populations represented a higher percentage of the community in the raft 
morphology in the North Pacific and North Atlantic oceans, and Clade IV populations 
had their maximum representation in raft colonies in the South Pacific. These results 
suggest that the raft morphology sustain a more diverse Trichodesmium population than 
the puff morphology.  

 
Whereas the coarse taxonomic structure of the epibiont community was 

dominated by Alphaproteobacteria, Gammaproteobacteria, Sphingobacteria and 
Flavobacteria in all samples, PCoA analyses showed dissimilarities between the epibiont 
populations as a function of ocean basin (Amova <0.001) and between the puff and raft 
morphology from ALOHA (Amova<0.01), and North Atlantic (Amova<0.05) (Figure 3). 
These findings are striking and suggest that the microbial associations within 

Fig.1. Location of stations in the North Atlantic (A), South Pacific (B) and ALOHA (C) 



 
 
Trichodesmium might not be random and might be linked to regional biogeochemistry, 
colony morphology, and potentially, Trichodesmium species. The distinct taxonomic 
diversity observed in both the Trichodesmium and epibiont communities in puffs and 
rafts could explain some of the physiological differences that have been observed 
between colony morphologies from the field in previous studies, and contribute to the 
difficulties in the prediction of Trichodesmium bloom and nitrogen fixation patterns in 
the ocean. We are just beginning to reveal the mysteries of the Trichodesmium holobiont. 
Current efforts in our laboratory are focused on analyzing transcriptional patterns of 
different Trichodesmium communities to help us discern the functionality underlying this 
taxonomic diversity. 
 
 

	  

Figure 2. Relative abundance of Trichodesmium clade I, III and IV rRNA 16S sequences  

Figure 3. Principal Component Analysis of a Bray-Curtis dissimilarity distance matrix. 	  
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