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Tourists scooping whale DNA from the ocean 
On whale-watching tours, tourists can not only marvel at these majestic marine mammals, but also contribute to whale research and protection in the context of “eWHALE.” Biologist Bettina Thalinger is in charge of this research project, which collects important data on endangered species out of seawater.
“This is the coolest project ever!” Bettina Thalinger’s eyes light up whenever she talks about her research on whales. This biologist recently began heading a working group for biodiversity research at the WasserCluster Lunz in Lower Austria. But she also coordinates the FWF-funded eWHALE project at the Applied Animal Ecology Unit at the University of Innsbruck. 

With eWHALE, Thalinger and her team aim to learn more about the whales in the seas and oceans around Europe – specifically, where they are, what they eat, and how the whale populations are developing. Their work provides a set of data designed to contribute to the protection of these animals. The neat twist in their approach: the researchers enlist the help of animal-loving tourists who are out on boat tours in the Mediterranean and the Atlantic to observe whales.
A bucket full of knowledge
“In theory, it’s really simple,” explains Thalinger. “People on a whale-watching boat scoop up a bucket of seawater and then strain the water through a fine filter that traps all the environmental DNA or eDNA.” This eDNA is the treasure trove that Thalinger and her colleagues process further at the molecular lab. 

The genetic code of each living organism is contained in their every cell in the form of DNA. When an animal sheds cells through its skin, by exhaling, or in other ways, that DNA ends up in the environment. A bucket of seawater therefore contains the environmental DNA of a wide variety of organisms, including that of whales – provided you can get close enough to them. 

“Of course, we must not get too close to the animals during the tours, and we certainly can’t touch them,” Thalinger emphasizes. When a whale dives, its tail fin leaves a print on the water’s surface, where the water is calmer than in the surrounding area. The imprint can remain clearly visible in the water for more than half a minute. Researchers and their assistants can then navigate their boats to that spot and collect samples without disturbing the ocean inhabitants.

“Unfortunately, it’s not always as simple in practice as it sounds in theory,” Thalinger adds. She recounts some practical obstacles with a laugh: “Have you ever been utterly seasick on a whale-watching tour in Iceland while having to teach people on an unsteady boat how to sample eDNA without contaminating it?”
Population genetics studies using eDNA
Despite minor challenges, the project has been a success so far. The international team of researchers from Austria, Iceland, Italy, Portugal, France, Ireland and Norway was able to demonstrate that trained laypeople can effectively collect eDNA from the sea. In addition, the citizen scientists fill out questionnaires before and after their tour that probe how their understanding of marine conservation and biodiversity has changed. “With over a hundred participants in Italy, Iceland, and the Azores, our project was able to demonstrate that our approach works,” Thalinger notes happily. 

Back in the laboratory, the researchers analyze the eDNA from the collected samples using various methods from molecular biology. By means of a technique known as metabarcoding they can identify which species are represented in the DNA traces within the sample. Using approaches from population genetics, the researchers can also investigate kinship relationships and genetic diversity within individual populations. The latter is particularly important for population resilience, as genetic diversity is part of biodiversity, which helps species adapt to changing environmental conditions such as climate change. “This is the most exciting aspect of the project from a methodological point of view, as these approaches have never been applied to eDNA and whales before,” explains Thalinger. 
Major rollout planned
“In the samples, we were able to identify sperm whales, humpback whales, fin whales, as well as dolphins and even sharks – species that are difficult to detect using conventional methods,” says Thalinger. “We’re currently doing further analyses on the collected data, but I can already say that the project is a complete success. And I’m constantly getting requests from people who want to help with potential follow-up projects.” 

In fact, Thalinger and her colleagues are already planning the next project on eDNA in the ocean: “My dream would be to roll out this program on a larger scale. The eWHALE project was a kind of large-scale pilot study to that end.” In the future, collaboration with keen citizen scientists is to be expanded across Europe. This will enable the international eWHALE team to collect data on whales and other marine life on an even larger scale and help protect these marine mammals – which are one of the oldest animal species – and their habitats. 
About the researcher
Bettina Thalinger heads the TRIDENT – Applied Biodiversity Research and Molecular Ecology research group at the WasserCluster Lunz, an interuniversity center for aquatic ecosystem research based in Austria. After studying ecology, economics, and international economics and earning a PhD in biology at the University of Innsbruck, Thalinger worked there on eDNA as a postdoc. From 2019 to 2022, Thalinger’s work took her to the University of Guelph in Canada. The transnational eWHALE project (2023–2026) receives EUR 255,000 in funding from the Austrian Science Fund FWF. 

Besides her research on eDNA and whales, Bettina Thalinger works on implementing new methods in applied biodiversity research for aquatic ecosystems. She develops, optimizes, and applies DNA metabarcoding, methods from population genetics, and species-specific assays to support conservation and management measures. Her research projects often combine adventurous sampling in the field with laboratory work under cleanroom conditions. The involvement of local stakeholders and the dissemination of results to the public are cornerstones of many of her projects.
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