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Abstract: Even though DNA barcoding has become extremely popular since Hebert’s proposition in 2003, until this moment, there has

not been a single baseline created for zooplankton in any freshwater system in the world. This is due to the fact that zooplankton

species are often hard to barcode and that sampling methods have not changed in the past 100 years. In this study we established a

baseline of the Cenote Azul using new sampling methods and only one set of primers.
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Introduction: Zooplankton is a vital 

component in freshwater ecosystems 

and also  the first community in

reflect the environmental changes

or perturbation in their habitat.

Until now there is not a

single aquatic ecosystem 

in the world with a baseline 

based in DNA barcoding 

and good identifications.

The aim of this study was to 

construct the most complete 

baseline of zooplankton for a 

karstic system in the Yucatan 

Peninsula.

Methods: Cenote Azul is an open, karst and oligotrophic system, with a

maximum deep of 74 m and 200 m diameter, located in the south of the Yucatan

Peninsula (Mexico) .

We conducted three samplings between 2016 and 2017 in September, January

and april corresponding to rainy, “nortes” and dry seasons.

Methodology used to obtain the zooplankton baseline in the Cenote 

Azul (Mexico). 

Results: In total, 289 sequences were

recovered and 71 BINs (Barcode Index

Numbers) were assigned in the BOLD System,

31 of them represent unique specimens in the

database. The arachnids (mostly water mites)

were the most rich (17 BINs), followed by

chironomids (16 BINs) and cladocerans (9

BINs) in contrast rotifers (4 BINs), ostracods

(4 BINs), copepods (4 Bins) and others groups

had lower BIN representability.

Taxon ID tree for all groups present in the 

Cenote Azul. 

The BIN accumulation curve reach a plateau at

around 87 BINs (Fig. 3). In addition, the

Chao1 measures indicate total BINs richness

of 88 (95% confidence intervals=63.96-

163.92).

Conclusions: This is the first

complete baseline for a tropical

karstic ecosystem, this study will

be the basis for a future

biomonitoring and detect any

changes consequence of human

activity or climatic change.
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Discussion: Previously we

knew 13 zooplanktic species

for this system (Suárez-

Morales et al., 1996; Otero-

Colina 1987; Kotov et al.,

2004; Garcia-Morales 2004;

Smirnov and Elías-Gutiérrez

2011). After this study we

increased the number to 78

taxa.

For example, only four water

mites were reported and now

we have 17.

The richness of species is outstanding if we know 

the unusual water geochemistry that

makes Cenote Azul a extreme habitat and 

entirely different from all the freshwater 

ecosystems in the region 

(Perry et al. 2002)

Total capture for each sampling device.
Numbers of areas in overlaps indicate shared
taxa, numbers in parentheses are total taxa,
and numbers outside parentheses indicate
exclusive taxa for each sampling gear


