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 Th ird, MapMaker also supports expert-drawn maps that 
usually consist of several close areas that specify species pres-
ence. Th e user can select an area with the freehand tool and 
choose the type of habitats within this area occupied by 
the species. MapMaker will then fi ll in the corresponding 
portion of the map. For example, the lower map of Fig. 1 
shows the distribution of  Carcharodon carcharias  made using 
the freehand tool with information about the potential distri-
bution of this species, according to Compagno et   al. (2005). 
Th is feature makes drawing distribution maps very intuitive, 
as the user can immediately see the real area selected. 

 Four, MapMaker can also import range maps from fi les in 
KML or shapefi le formats commonly used by GIS tools. 

 Finally, MapMaker can create maps by importing ESRI 
ASCII grid probability fi les generated by distribution model-
ling software such as Maxent (Phillips et   al. 2006) and dismo 
(Hijmans et   al. 2012). In this case, a probability threshold 
has to be entered, and MapMaker will build a range map 
with all the areas where the probability of species presence is 
higher than this threshold. 

 Maps drawn with MapMaker can be saved in stand-
alone fi les or in a ModestR database by assigning the map 
to a particular species. Th ey can also be exported to several 
formats, such as high-resolution BMP or JPEG, CSV, KML, 
or shapefi le (a free Geospatial Data Abstraction Library 
package is used for the latter option).   

 DataManager description 

 DataManager provides integrated management of taxo-
nomic information and distribution maps in ModestR data-
bases. Although there is an option for manually introducing 

the taxa, a ModestR database will usually be populated by 
importing existing taxonomic data from fi les in CSV or in 
phyloXML formats. Once the taxonomic data is introduced, 
distribution maps for any species can be stored in the data-
base, either by saving the map directly to the database from 
MapMaker, or by importing data maps from DataManager. 
Map import/export features in DataManager are the same 
as in MapMaker, with the diff erence being that bulk tasks 
can be done straightforwardly for all species from any 
branch of the taxonomy. For example, a single operation in 
DataManager can download data for all species of an order 
from GBIF, or import samples for several species from a 
CSV fi le, or export all species of a taxonomic group to JPEG 
fi les, or import several ESRI probability fi les generated by an 
SDM software and building and storing the corresponding 
maps in the database. Th is feature allows users to easily com-
plete tasks that involve the import, processing and export of 
large amounts of data (i.e. Fig. 2). 

 Th e database contents are presented in DataManager 
as a hierarchical taxonomy tree with classes at the highest 
level, and species at the lowest level. An icon signals species 
that have an associated map. Several fi ltering and searching 
options are available to make it easier to fi nd taxa and maps 
(Fig. 3, upper panel). Moreover, any modifi cations in the 
taxonomy can be directly made onto the tree. 

 Th is taxonomic tree facilitates the understanding and 
management of the data structure, as well as the taxonomic 
relationships among the species. It also allows users to explore 
the species distribution patterns at higher taxonomic ranks 
than species, which is a valuable feature in species distribu-
tion analysis (Gruenwald and Zhang 2008). 

 DataManager also performs the rasterization of distribu-
tion maps, currently to a 1    !    1 minute cell, which can be 

  Figure 2.     Steps used to obtain a latitudinal range index in cells of 5 ́    !    5 ́   of fi shes belong to orders with only marine species, using 
maps created by importing the predictions of the distribution models for all the species inferred with Maxent ver. 3.3.3, based on occur-
rence records previously obtained from the GBIF by DataManager, and using the Bio-ORACLE global dataset as environmental factors 
(Tyberghein et   al. 2012). A record was considered valid when the probability of the distribution models obtained was higher than 0.75 (this 
setting can be modifi ed by the user). Results are drawn with R environment software. Each step described on the left fl owchart required 
only one single operation in DataManager (provided that required ModestR taxonomy database previously existed). Steps with shaded 
background indicate operations performed with other applications and importing/exporting data to/from DataManager.  
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