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Opportunity makes species
November 13, 2019 | Sibylle Hunziker
Topics: Biodiversity | Ecosystems

There may be hundreds of species of char living in Greenland’s lakes and rivers, according to a
team from the Swiss Federal Institute of Aquatic Science and Technology (Eawag) and the
University of Bern, that has discovered the largest known diversity of char species in the
catchment area of the Eqaluit River.

“The people who live around the Eqaluit River in the south-west of Greenland do know that there are
char living in the river and its lakes”, explains the evolutionary and fish biologist Carmela Dönz. “But
they prefer to eat sea fish and take very little notice of the fish stocks in fresh water – which is one of
the reasons why the fish appear to have little fear of people.” Outside the region, the rivers and lakes
along the coastline created by the retreating Greenland glaciers after the last ice age remain largely
unknown.

Carmela Dönz and her colleagues have now investigated the char in the Eqaluit system, and in their
publication in the journal “Proceedings of the Royal Society B”, they describe six char species for just
the largest of the lakes alone. This is the greatest diversity of char species (Salvelinus alpinus-complex)
that has ever been discovered in one lake.
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Carmela Dönz (far right) weighs and measures chars in the field with her colleagues Michael
Häberli and Florin Kunz.

(Photo: Eawag)

  Little competition  

For evolutionary biologists and fish ecologists Ole Seehausen and Jakob Brodersen, this
discovery was not altogether a surprise, as the freshwater lakes of Greenland were populated
only by char and stickleback following the ice age, and it was very rare for salmon or eels to
swim upstream from the sea. This meant that the char had very little competition when they
occupied the ecological niches in the lakes. Moreover, char in southern Greenland have
genetic material from two evolutionary lines — one from the Atlantic, and one from the Arctic.
This genetic diversity was perhaps what facilitated the rapid speciation and specialisation in
differing ecological niches.

More niches, more specialists

Of the six char species in the Tasersuaq, the largest of the seven lakes that were the subject
of the investigation, one specialises in eating insect larvae and molluscs from the lake bed
close to the shore (Benthos), one is specialised for eating plankton in open water, and two for
feeding on stickleback and young char; one small species lives in the deep waters of the lake,
and one migrates to the sea. With all these various specialisations, the fish have a diversity of
morphological adaptations to their particular ecological niche: the small, deep-water species,
for example, has especially large eyes, and the long, slender body of the plankton specialist is
a typical adaptation to open waters.

The genetic differences are proof that we are not only looking at ecological adaptations within
one species, but at different species that have had very little interbreeding with the other char
species in the lake for a long period of time.
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 South Greenland's lakes are home to a wide variety of char species.
(Photo: Carmela Dönz)

  Less diversity, narrower boundaries  

In the smaller lakes, the biologists found only two or three char species, and only one each in
the smallest lakes. These fish are either specialised for feeding in benthic zones, or are
“generalists” — whether this be because they migrate and therefore exploit different habitats,
or because the scarcity of resources do not allow specialisation.

In one of the small lakes, the individual fish display adaptations in terms of their anatomy to a
variety of different ecological niches, even though they all belong to the same species. These
morphological specialisations are far less pronounced, however, than those amongst the
different species in the larger lakes — an indication that narrower limits are set for ecological
adaptation to more than one niche without speciation. Or, put another way, speciation is not
only dependent on ecologically diverse habitats, but also contributes to overcoming limitations
of ecological adaptation to different habitats.

  Hundreds of species suspected  

“Our char investigations in the Eqaluit system confirm our suspicion that rapid speciation is
facilitated through a combination of a diverse gene pool and an ecologically diverse
environment”, says Carmela Dönz. Her team thus suspects that there are still hundreds of
species of char in numerous freshwater lakes along Greenland’s coastlines that have not yet
been described by science.

A rare special case
 The two fish-eating species in the Tasersuaq Lake look confusingly similar to each other, and
also use the same habitats for long stretches of water; however, their genetic make-up differs
so markedly that there is no doubt that they are two different species. The case of two
different species in neighbouring habitats specialising in the same ecological niche and thus
developing the same morphological characteristics occurs occasionally in large radiations,
primarily. But the coexistence of two closely-related species with practically identical
adaptations in almost full sympatry is an extremely rare occurrence in nature.
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opportunity shapes a large Arctic charr species radiation, Proceedings of the Royal Society B:
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Repository
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