Where the sun
doesn't shine:

Moonlight drives oceanic scale
mass vertical migration of zooplankton
during the Arctic winter.

Kim Last &
Laura Hobbs

..and the final output...
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| ... but no need for sun cream just yet
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Circadian rhythms from flies to human
Panda et al., Nature 417, 329-335

Successive days of experiment
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* Hernandez-Leon, et al. 2002. Lunar cycle of zooplankton biomass in subtropical waters:
biogeochemical implications. J. of plankton res.

«  Chiou et al, 2003. Effects of lunar phase and habitat depth on vertical migration patterns of the
sergestid shrimp Acetes intermedius. Fisheries Science



Benoit-Bird et al 2009 found daily changes in backscatter as a consequence of
lunar phase (no mention of lunar altitude).
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Fig. 7.  An example from the 40-m mooring during the 2006 study showing layer depth, area
scattering, and mean animal density as a function of lunar phase. A multiple linear regression on
the full data set showed that layer minimum depth, thickness, and density were significantly
affected by lunar phase, whereas layer maximum depth and area scattering, a measure of the total
number of animals, were not.






Lunar-day 24.8 h'l VM

Rather a lot going on...

Lunar-month 28 d-1 VM

Lunar-month masking of solar DVM
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To summarize

« Twenty years of data from across all marine domains of the Arctic
(fjord, coast, shelf, ocean) show a uniform behaviour of zooplankton,
where vertical migration during the polar night is driven by lunar
illumination.

« The level of activity during the times of the full moon is unexpected and
is independent of ice-cover.

To speculate (in the words of Andrew Brierley):
« Since the vertical migration is vital for the biological carbon pump that

has to date sequestered the equivalent of 200 ppm atmospheric COZ2 in
to the ocean (Giering et al. 2014).

« It had been speculated that loss of sea ice might impact DVM, but our
data suggest this is not the case: the DVM-mediated element of the
carbon cycle in the high Arctic might be resilient to change since DVM
occurs irrespective of ice-cover.

« This has major implications for Arctic food-webs blah blah....



