
SI.X. ONLINE PICTORIAL DICHOTOMOUS KEY 

In this study, we created a software-assisted pictorial dichotomous key to aid in the species-

level sand fly identification. This key provides a straightforward method for identifying various 

subgenera and species of Phlebotomus sand flies and is available in an interactive HTML 

format. Developed using the DKey software 1, which is licensed under the GNU General Public 

License version 3, this tool is free to download and use. Taxonomic experts can use it to create 

keys, while users of printed keys can benefit from its user-friendly features. The source software 

file is available at https://github.com/DrawWing/DKey. The key comprises a series of 

consecutively numbered couplets, each with two parts called leads and a reference at the end. 

The reference can be either a number pointing to another couplet or text indicating a species or 

taxonomic group. References can be either "pointers" or "endpoints." 

The identification process begins at couplet number one and progresses stepwise. The user 

reads both leads at each step and selects the one that best matches the specimen. If a selected 

lead is associated with a pointer, the user goes to the couplet with the number the pointer 

indicates. Identification concludes when a lead reaches an endpoint. The software displays 

hypertext-linked outputs, enhancing identification speed and ease. It is user-friendly, 

minimizing identification time by eliminating the need to flip pages. By following the 

instructions outlined below, users can accurately identify anonymous Phlebotomus specimens 

by methologically evaluating the morphological characteristics of the specimens. 

 

1. Download and install the executive software file of Dkey via 

https://github.com/DrawWing/DKey.   

2. Open the Dkey software by clicking on the already installed software 
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3. Open the dichotomous identification key zip file (containing the key executable file (.dk), 

along with photos and drawings), which has already been downloaded from the 

supplementary files of this article and extracted, by clicking on the “File” tab. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. In the main menu, click on the “Key Browser” tab in the menu bar 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

5. Select the appropriate tab for the genus of the sand fly specimen, considering the 

morphological criteria mentioned in each tab 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6. Select the appropriate tab for the sex of the sand fly specimen, based on the morphological 

criteria mentioned in each tab. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



7. For example, for males, select the subgenus of the sand fly specimen considering the number 

of style spines. 

 

 

8. For example, by selecting the left tab in the previous section, the subgenera will appear 

individually with morphological criteria specific to each one. 

 

 

 

 

 

 

 

 

 



9. For example, by selecting the left tab in the previous section, the Phlebotomus species 

belonging to this subgenus will appear. By following the morphological criteria given in 

mentioned couplet, the Phlebotomus specimen will be identified at the species/subspecies level 

(for example, in this case, Phlebotomus alexandri). Each species is described morphologically, 

accompanied by micrographs and drawings. 

 

 

 

 

 

 

 

 

10.  You can navigate through the different couplets by typing the couplet number in the 

“Navigation” tool of “Key Browser”. For example, if you want to directly view couplet N°39 

on the left side, simply enter the number 39 in the “Go to couplet number” field of “Navigation” 

section of the “Key Browser”. 
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