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- 500+ DNA barcodes of the Latin America Elmidae 
produced (BOLD Project ELMSA - Elmidae of South 
America includes 144 BINs and all are new for BOLD)

- COI barcoding data proved very useful for the genus 
recognition, larvae assignation, species delimitation

- COI barcding data are too variable to reconstruct 
phylogeny of the Latin America riffle beetles (even if 
only first two codon positions are used)

- high variability in the interspecific genetic distance 
(species of some genera more distanced than is the 
difference recorded between some morphologically 
well delimited genera)

- relatively high level of polyphyly suggested in the 
known genera - should be split 

- reasonable cryptic diversity recovered with molecular 
data in several genera:
  Phanocerus (6 known species) - 9 species detected 

in Ecuador and Venezuela
  Pharceonus (4 known species) - 6 species detected 

only in Ecuador
  Onychelmis (3 known species) - 5 new species from 

Ecuador (Linský et al. in prep)
  Hexanchorus - 4 new species and 1 subspecies 

(Linský et al. 2019)

Outputs

Without any doubt, the diversity of the Latin America 
riffle beetles is extraordinary and we can expect 
many newly discovered taxa in the future. However, 
what is not that straightforward is the taxonomy of 
the group. Known genera and species are mostly 
defined on the basis of morphological features, and it 
is now clear that many of them need a more detailed 
review and a clearer definition. In this regard, DNA 
barcoding data have been shown to be of key 
importance. Using them, it is possible to define 
natural evolutionary units (genera, species), update 
the taxonomy of a whole group, and create a stable 
system that serves as a basis for discovering and 
defining the true diversity of this interesting group of 
aquatic beetles. And so their story is still just at the 
beginning.

The True Story

For more information on the diversity of Elmidae, 
please visit our World Elmidae page:
http://elmidae.myspecies.info

45 genus level clades detected 
in our barcoding dataset

- material collected within cooperation with local experts in Venezuela and Ecuador (2011 – 2013),  donated by colleagues, 
borrowed from the Pontificia Universidad Católica del Ecuador (Quito), Instituto Nacional de Pesquisas da Amazônia 
(Manaus), Museo del Instituto de Zoología Agrícola, Universidad Central de Venezuela (Maracay)

- genomic DNA extracted using kits (Qiagen, Promega), phenol-chloroform or chelex
- PCR using barcoding primers LCO1490, HCO2198 (Folmer et al. 1994)
- sequencing – Macrogen Europe Lab (Amsterdam)
- editing and analyses – Sequencher 5.1 (raw sequences editing, contigs), MEGA 7 (alignemnt, ML, NJ, K2P distances), FigTree 

1.4 (tree editing)

Material & MethodsExamples of potentially polyphyletic genera

Austrolimnius

Cylloepus

Macrelmis

Neoelmis

branches of a different color than the rest of the tree are samples of the same genus 
(indicated in the middle)

List of Latin America 
Elmidae genera
(highlighted are already barcoded)

Amazonopsis
Anommatelmis
Austrelmis
Austrolimnius
Cylloepus
Disersus
Elachistelmis
Epodelmis
Gyrelmis
Heterelmis
Hexacylloepus
Hexanchorus
Hintonelmis
Hispaniolara
Holcelmis
Huleechius
Hydora
Hypsilara
Jolyelmis
Lemalelmis
Luchoelmis
Macrelmis
Microcylloepus
Neblinagena
Neocylloepus
Neoelmis
Neolimnius
Notelmis
Onychelmis
Oolimnius
Pagelmis
Phanoceroides
Phanocerus
Pharceonus
Pilielmis
Portelmis
Potamophilops
Pseudodisersus
Roraima
Stegoelmis
Stenhelmoides
Stethelmis
Tolmerelmis
Tolriolus
Tyletelmis
Xenelmis
Xenelmoides
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The riffle beetles of the family Elmidae are very important for the life and functioning of streams and rivers. In addition, they are very sensitive to water quality and 
environmental changes and are therefore used in monitoring activities. Their occurrence and species diversity indicate not only recent changes but also the past impacts 
(long-term changes). Research on the fauna of Elmidae in Latin America has a long history, but to date all taxa have been defined only by morphological features. 47 
genera and about 500 species have been described from this region, representing about one third of the world's diversity of the family. Unfortunately, many genera are 
poorly defined and their real diversity is still unknown, which causes problems in the species determination and application of data in monitoring and protection.
However, DNA barcoding can solve many of the problems of the past and shed new light into this issue. And as the outcomes of this research show, it is really a very 
powerful and effective tool.
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