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3D technology lets us look into the distant past

Swiss and Tubingen palaeontologists identify four million-year old
species by their teeth - providing a model for evolutionary diversity
among freshwater fish

Tdbingen, 20.05.2019

Researchers from the University of Tubingen and their colleagues from
Switzerland have studied hundreds of fossil carp teeth for the first time
using 3D technologies. In four million-year old lake sediments from what
is now the Armenian highlands, they found evidence of an astonishing
variety of carp. Thanks to “virtual palaeontology,” the researchers
identified four closely-related species of Mesopotamian barb fish, so-
called scrapers. They believe that these species lived together in a giant
system of lakes and formed a “species flock:” a group of closely related
species inhabiting the same biotope. It is the first time that a species flock
of freshwater fish has been found in western Asia. Today, these carp
species live in separate regions. Findings such as this can help us to
understand evolutionary developments and the origins of species
diversity.

The project was conducted by Anna Ayvazyan and Professor Madelaine
Bohme of the Senckenberg Center for Human Evolution and
Palaeoenvironment (HEP) at the University of Tubingen, in cooperation
with Dr. Davit Vasilyan of the Jurassica Museum in Porrentruy
(Switzerland). The results of their study have been published in the latest
PLOS ONE.

The scrapers (genus Capoeta) are an ecologically specialized family of
carp. They have a specialized diet, feeding only on algae, which they
scrape off stones. They live in rivers which flow through arid landscapes.
Today, more than 30 species of scarpers are known. Until now, this
variety of species was hard to explain; before the advent of 3D analysis,
it was impaossible to identify fossil carp species.

Three-dimensional models were created with the help of computer
tomography; the researchers were then able to investigate the structure
and shape of the fossil carp teeth. The 3D technology also provides high-
resolution details of the tooth structures of living species. "This method
enables us to identify fossil species for the first time," says the first author
of the study, doctoral researcher Anna Ayvazyan. "We've only just

Page 1/3

200 JAHRE

SENCKENBERG

SEIT 1817

University of Tubingen
Public Relations Department

Dr. Karl Guido Rijkhoek
Director

Antje Karbe
Press Officer

Phone +49 7071 29-76788
+49 7071 29-76789
Fax +49 7071 29-5566
karl.rijikhoek[at]uni-tuebingen.de
antje.karbe[at]uni-tuebingen.de

Senckenberg Nature Research
Society
Press Office

Dr. Séren Durr
Director

Judith Jordens
Phone +49 69 7542 1434
judith.joerdens[at]senckenberg.de

pressestelle[at]senckenberg.de
www.senckenberg.de/presse



discovered the amazing diversity of species that existed four million years ago."
The species diverged in the Caucasus

With this precise species identification, evolutionary models for fish faunas of the Middle
East and the Caucasus can now be created for the first time. The researchers think that
that the evolution of the scrapers is a result of complex interactions between geological,
biological and environmental processes. These factors determine a region’s species
formation processes and the geographical distribution of species over several million years.

The researchers say that, over five million years ago in western Asia, a species complex of
scrapers developed in a huge lake system. Due to the collision of the Arabian continental
plate with Eurasia, what is now the Armenian highlands began to rise by several kilometers.
Today it comprises eastern Anatolia, northwestern Iran, Armenia, southern Georgia and
western Azerbaijan, and is between 1,500 and 5,000 meters above sea level. These
mountain formation processes divided the giant lake system, and the separated scraper
species survived in the western Asian rivers flowing from the highlands: the Euphrates,
Tigris, Kura and Aras. The geological processes led to the further differentiation and
development of new species of Mesopotamian barb.

Biodiversity is threatened by human activity around the world. The recently-published UN
Biodiversity Report lists one in three of more than 15,000 known freshwater fish species
as endangered; most of them due to pollution, climate change, overfishing and dam
projects. This is particularly true of carp, the biggest family of freshwater fish worldwide.
They occur only in very limited areas (endemism) and their distribution depends on being
able to swim from one body of water to another. To prevent the extinction of the species,
it is important to understand which evolutionary mechanisms led to the emergence of this
biodiversity.

Mesopotamian barb (Capoeta damascina) from Lake Homs, Syria. Scale shown = 1cm.
Image: Ayvazyan et al., 2018. J Zool Syst Evol Res. 2018; 00:1-12.
https://doi.org/10.1111/jzs.12217
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Anatomical position of the pharyngeal dentition (highlighted in purple) in the fish body
(Capoeta sevangi); posterior and lateral views of the head. Scale shown = 1cm.
Image: Ayvazyan et al., 2018. J Zool Syst Evol Res. 2018; 00:1-12.
https://doi.org/10.1111/jzs.12217
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