RESULTS

A. Patterns of global a-diversity


Figure 1: Global marine Bacterial Richness

The global richness of marine Bacteria was predicted using maxEnt. Specifically, SSU-rRNA sequence data was classified into taxonomic Orders via the RDP taxonomy classifier (50% bootstrap cutoff) and correlated with environmental layer data (see Methods). Regions with a large number of taxa are shaded in red while regions with low richness are shaded in purple.
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Figure 2: Relationship between taxonomic richness and latitude.

This plot illustrates the relationship between latitude (in degrees) and the average total predicted taxonomic richness (in Orders) associated with each latitude. 
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B. Patterns of global b-diversity

Figure 3: Global Marine Bacterial Beta-diversity Map


Global marine Bacterial beta-diversity was calculated by first predicting the taxonomic Orders present in each cell of the map (see Methods) and then calculating the average Sorenson index across adjacent cells. Red and purple shading represent a large and small negative log value of the average Sorsenson index, respectively. 
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<I'm not sure I'm interpreting this map correctly. Does this map suggest that the ocean is highly homogeneous?>

C. Rapoport's rule

1. Existence for marine bacteria

2. Support for seasonal variability hypothesis

Figure 4: Global Mean Range Breadth Map


Mean range breadth maps plot the average distribution range of the taxa present in any given cell in the map. In the following map, the taxonomic Orders present in each map cell were predicted as described in the Methods. The latitudinal range (i.e., degrees) of each Order was then calculated. Each cell in the map thus represents the average range of the Orders predicted to be present in that cell. Red shading represents large average ranges while purple shading represents restricted ranges.
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An aside: the gulf stream is interesting. Compare to the alpha diversity map. Diversity is very high in this region, but the range of the microbes is quite restricted (relatively speaking). 

Figure 5: Relationship between range and latitude. 


The following plot illustrates the relationship between latitude (degrees) and the average taxonomic range associated with that latitude. 

<INSERT IMAGE: Josh has generated this in the past, but I can't seem to find a copy at the moment.>

<Possible request for supplemental information: Relationship between mean range breadth and distance from nearest coastal shore? This might be hard to obtain>

D. Other biogeographic patterns  


1. Suitability map for important Bacterial genera



a. SAR11



b. Prochlorococcus



c. SAR86



d. Synechococcus 



e. Rosobacter

Figure 6: The predicted global distribution of Prochlorococcus


Taxonomically classifying SSU-rRNA sequences into genera via the RDP taxonomy classifier (50% bootstrap cutoff) identified the presence of Prochlorococcus at NN of the NN total sampling locations (white squares). The global distribution of Prochlorococcus was predicted from this presence data in conjunction with global environmental data [Ready et al 2010] and the MaxEnt algorithm [Phillips et al 2006]. The color scale shows suitability of different locations for the OTU, with red being most suitable and blue least suitable. <CURRENTLY A PLACEHOLDER FOR A REAL IMAGE>
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2. Other biogeographic patterns?

SUPPLEMENTAL FIGURES:

Map of sampling locations

Richness v. Bias 

Josh's “Bias Map”

Side-by-side image demonstrating that patterns are robust to changes in various parameters (taxonomic level, clustering (RDP bootstrap) cutoff, etc). 

Rarefaction and Diversity estimator (ACE/Chao1) plots

Suitability maps for noteworthy taxa (assuming not enough room in MS for these maps)

