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In most of the diatom studies of Mexican freshwa-
ters, there seems to be low species diversity and 
high cosmopolitanism, contrary to what would be 
expected of a megadiverse country. This can be 
mainly because of 1) force-fitting identifications 
based on monographs from temperate regions 
and 2) the lone use of light microscopy for identi-
fications, which not always differentiates between 
closely related species. In order to contribute to a 
better assessment of the diatom diversity of the 
country and to set an identification baseline for 
future bioindication studies with diatoms, this dis-
sertation presents an integrative analysis (morpho-
logical, ecological, molecular and phylogenetic) to 
the diversity of epilithic diatoms in several streams 
from the Lerma-Chapala Basin, Central Mexico.
The morphological evaluation resulted in 274 in-
frageneric taxa, including the description of two 
new species, Brachysira altepetlensis and Sellapho-
ra queretana. The ecological analysis revealed 
that community composition was mainly driven 
by the ionic composition of the water, with indi-
cator taxa identified for the varying conditions in 
pH, conductivity and nutrients. 
Under the premise that diatom identifications at 
species level in environmental DNA (eDNA) me-
tabarcoding studies rely heavily on the comple-
teness of barcode reference libraries, a regional 
barcode reference library was assembled based 
on diatom clonal cultivation. The eDNA metabar-
coding approach tested here, which integrates 

molecular and tree-based phylogenetic methods 
based on the 18S V4 rRNA gene, revealed a larger 
diversity than the diversity recorded by morpho-
logical analysis. One quarter of the taxa assig-
ned to species level in the eDNA metabarcoding 
approach was only possible due to the barcode 
reference library assembled for this study, su-
pporting the aforementioned premise. Regional 
barcode reference libraries increase the success 
of species level identifications, particularly in 
poorly studied regions such as the tropics, whose 
species are poorly represented in INSDC (Inter-
national Nucleotide Sequence Database Collabo-
ration) databases. By comparing the diversity re-
trieved by morphology and eDNA metabarcoding, 
it was found that neither morphology nor eDNA 
metabarcoding were a better method than the 
other in recording the entire diversity, but they 
were rather complementary. Clonal cultivation 
of diatoms revealed a concealed diversity neither 
detected by morphology nor by eDNA metabarco-
ding, suggesting cultivation as a further method 
to unravel species diversity from environmental 
samples. The relative abundances recorded by 
morphology (diatom valves) and eDNA metabar-
coding (sequence reads) showed large disparities, 
even after the application of correction factors. 
This suggests that further methodological impro-
vements are needed in order to establish eDNA 
metabarcoding as a standard method for bioindi-
cation. Furthermore, the results presented here 
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support the retrieval of DNA reference barcodes 
from High-Throughput Sequencing data.
Overall, this dissertation highlights the importance 
of integrative studies to better assess the diatom 
diversity in this biodiversity rich but environmenta-
lly threatened region of Mexico.

Keywords: epilithon, DNA barcoding, eDNA metabarcoding, 
barcode reference libraries, 18S V4 rRNA gene, High-Throughput 
Sequencing, Lerma-Chapala Basin, Central Mexico.
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