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Cryptic, but not that much:
Mediterranean brackishwater Gammarus (Crustacea: Amphipoda)
moderately follow trend unraveled in freshwater congeners
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ABSTRACT
Background: Amphipods of the genus Gammarus are a salient component of communi es in European inland and coastal, marine and brackish waters of the North Atlan c,
the Mediterranean and the Black Sea. Excep onal levels of cryp c diversity have been revealed for several widespread freshwater Gammarus species in Europe.
No comprehensive assessment has yet been made for brackishwater counterparts, such as Gammarus aequicauda and G. insensibilis, which are among the most frequently
recorded members of the so-called “G. locusta group” in the Mediterranean and in the Black Sea. Here we probe the diversity of these morphospecies examining the par oning
of COI-5P DNA barcodes across mul ple popula ons along their distribu on range.
Results: We generated and compiled 510 bp COI-5P barcodes for a collec on of 168 individuals from 48 loca ons of G. aequicauda, G. insensibilis and G. locusta sampled along the
European Atlan c coast between Germany and Portugal, and in the Mediterranean including the Black Sea. All ﬁve MOTU delimita on methods applied revealed deep divergence
between Black Sea, Mediterranean and Atlan c popula ons in both G. aequicauda and G. insensibilis. There were 5-7 dis nct MOTUs delimited for G. aequicauda (6-18% p-distance)
and 3-4 MOTUs for G. insensibilis (4-14% p-distance). No sympatric MOTUs were detected, and both species displayed several MOTUs within the Mediterranean, but single MOTUs
in the Atlan c or within the Black Sea.
Signiﬁcance: Our results indicate cryp c diversity within Mediterranean brackishwater Gammarus, although much more moderate than observed for freshwater counterparts.
Nevertheless, even considering only the most conserva ve MOTU numbers, conﬁrma on of these ﬁndings would translate into the triple and quadruple of known species, respec vely.
Implica ons are major in light of the ecological relevance of these species and their extensive use as bioindicators and in ecotoxicological studies.

BACKGROUND
č there is a high level of cryptic diversity in freshwater morphospecies

of Gammarus1,2,3,4
č members of the so-called “Gammarus locusta group” are widespread in

brackish habitats of the Mediterranean Sea, North Sea and the Black Sea no detailed molecular studies has yet been done on that group5
č the goal of our study is to investigate the cryptic diversity and the

phylogenetic relations of two most frequent members of the G. locusta
group, G.aequicauda and G.insensibilis, over their wide distribution area

METHODOLOGY
č COI (510 bp) from 166 individuals of G.aequicauda and G.insensibilis

from 47 locations, with G.locusta as an outgroup
č molecular operational taxonomic units (MOTUs) were delimited using

five different methods and compared6,7,8,9
č a few specimens of MOTUs of G. aequicauda and G. insensibilis were

sequenced for additional markers: 16S and 28S in order to reconstruct
a time-calibrated phylogeny in BEAST software
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Bayesian chronograms, only posterior values above 0.7 are annotated, the colours represent respec ve MOTUs inferred from ABGD.
Text boxes present an interpreta on of respec ve nodes

RESULTS & CONCLUSIONS
č high level of cryptic diversity with 5-7 distinct MOTUs delimited for G.aequicauda (6-18% p-distance) and 3-4 MOTUs for

G.insensibilis (4-14% p-distance); no sympatric MOTUs were detected and both species displayed several MOTUs within
the Mediterranean, but single MOTUs in the Atlantic or within the Black Sea
č divergence of Gammarus aequicauda is strongly connected with the geological history of the Mediterranean Sea, starting

already with the formation of the Protomediterranean Sea; some of the dispersal and divergence events yet to be
explained, more data needed
č diversification of Gammarus insensibilis lineages is connected with the appearance of the Siculo-Tunisian Strait - different

lineages present in the western and eastern part of Mediterranean; divergence within the western clade is recent and
happened possibly due to Pleistocene sea level shifts
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