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Fish larvae find their way using external
cues, new study finds

December 13 2022, by Diana Udel

Claire Paris, professor of ocean sciences (center left), and co-author Jean-Olivier
Irisson (center right) deploy the Drifting In Situ Chamber (DISC), equipped with
an imaging system designed to record larval fish swimming behavior in their
natural settings during an expedition at the Australian Museum Lizard Island
Research Station. Credit: Lyle Vail

The first global analysis of larval orientation studies found that
millimeter-size fish babies consistently use external cues to find their
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way in the open ocean. There are many external cues available to marine
fish including the sun, Earth's magnetic field, and sounds. The new
study, led by scientists at the University of Miami Rosenstiel School of
Marine, Atmospheric, and Earth Science offers important insight into
understanding this perilous phase of marine fish.

Understanding the mechanisms that fish larvae use during their pelagic
journey is critical for scientists to better predict their dispersal, the
connectivity of marine protected areas, and the structure of marine fish
populations.

"This study highlights the importance of a deeper understanding of larval
orientation mechanisms and suggests the concept of vector-navigation in
the early life history of fish," said the study's senior author Claire Paris,
a professor of ocean sciences at the Rosenstiel School.

Once considered passive drifters relying on ocean currents to get them to
their nursery grounds, the Rosenstiel School researchers, together with
multiple collaborators, showed that for many species around the world
from tropical to temperate regions, fish larvae are able to control their
destination and migrate by keeping a bearing.

The researchers analyzed nearly two decades of studies using two
methods to collect data on an unprecedented number of larvae of
multiple species and locations.

One method used a 'Drifting In Situ Chamber' instrument invented by
Paris that consists of an underwater chamber with an imaging system to
record larval fish swimming behavior in their natural settings. The
second method used is the 'Following' method developed by Jeff Leis, an
ichthyologist at the University of Tasmania, in which two scuba divers
follow late-stage larvae while recording the bearing and swimming
speed.
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Movement patterns obtained by these two experimental methods were
compared to theoretical movement patterns expected under strict use of
internal cues. The results from this combined approach strongly
supported oriented movement by fish larvae.

"Our study is the first to show that this is achieved using external
directional cues, providing a systematic and global indication for a
robust use of external cues by fish larvae for orientation. This is
important since a better understanding of the larval stages can facilitate
the management and conservation of marine populations,” said the
study's lead author Igal Berenshtein, a postdoctoral researcher in the
Department of Ocean Sciences at the Rosenstiel School.

"It's extraordinary that these tiny fish larvae find their way in a vast
ocean" said Paris. "We can learn from them to fundamentally advance
fisheries models and the science of underwater navigation."

The findings are published in the journal Communications Biology.
More information: Igal Berenshtein et al, Evidence for a consistent

use of external cues by marine fish larvae for orientation,
Communications Biology (2022). DOI: 10.1038/s42003-022-04137-7
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