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Capelin (Mallotus villosus)
* Forage fish * Middle trophic position
* Circumpolar distribution ¢ Ecologically, economically, + culturally important
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Map from Singh et al., 2025
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Larval capelin otoliths

Adult capelin otoliths



* The developing embryo is
not a closed environment

* Elements outside the
membrane are transported
in and can ultimately end up
on the pre-hatch region of
the larval otolith

Ambient Embryonic %L *\‘Edl h|—>|0 1'th| d Creating an enVironmentaI
= J| = signature formed during

incubation at the spawning
site
(Loeppky et al., 2018)
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Temperature is a driver

of differences in these

early formed signatures

* Has allowed for
differentiation of
capelin larvae from
intertidal and subtidal
spawhing habitat
(Loeppky and Davoren,
2018)
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* Capelin demonstrate

protracted spawning and R Rl waReat TIMING Of HAIChING <----ecrsesrsmssmeasmeamenn-
hatching periods \
* Spawning duration in R

coastal Newfoundland P Y s\ |

lasts for a median of 11 O\ -

days at intertidal

spawning sites (Murphy, ' |
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* Eggs collected from a single spawning event and raised under
controlled conditions

* Protracted hatching lasting nearly 20 days
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Objective

* Investigate temporal stability
of larval otolith chemistry
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Objective

* Investigate temporal stability
of larval otolith chemistry

* Trying to determine relative
recruitment/contributions from the two
habitats

* First need to make sure that the
variability in otolith chemistry in the pre-
hatch region from extended larval
emergence is smaller than the variation
between habitats
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Objective

* Investigate temporal stability
of larval otolith chemistry

* Trying to determine relative
recruitment/contributions from the two
habitats

* First need to make sure that the
variability in otolith chemistry in the pre-
hatch region from extended larval
emergence is smaller than the variation
between habitats







Conduct larval tows
every 48 hrs starting
from estimated
hatching

Sample larvae that
emerged 'early' and
'late’ from both

habitats

Intertidal 2018
Intertidal 2019+
Intertidal 2023
Subtidal 2019*
Subtidal 2021

Subtidal 2022




Otolith

N =

Detection

>

Recently
Hatched
Larvae

Laser Ablation Inductively Coupled-
Mass Spectrometry

* Used a suite of elements including
magnesium, manganese, strontium,
and barium
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COmParisonS  Based on discriminant function

analysis there were significant

between ‘eal‘ly’ and differences in the otolith chemistry
‘Iate’ Iarvae in eaCh signatures of ‘early’ and ‘late’ larvae

in most years across both spawning

year and habitat nhabicats
Sam Pled * Successful classification ranged

~80-100%




Comparisons
between ‘early’ and
‘late’ larvae in each

year and habitat
sampled
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Comparisons
between habitats
with timing pooled

in 2019

Despite variability in the otolith
chemistry between ‘early’ and
‘late’ larvae in 2019 we can
determine the habitat of origin
with high success



Comparisons
between habitats
with timing pooled

in 2019
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INTERTIDAL 2019
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Environmental

conditions

{

Hourly temperature logger
Hourly salinity logger
Point salinity measurement
Date of first spawning
‘Early’ sampling

‘Late’ sampling

Temperature showed similar general
trends between both habitats with

lower magnitudes in the subtidal
habitat

Salinity was more variable at
intertidal habitats



* Investigated the timing
of otolith formation in
the developing capelin
embryo

Collected fertilized
capelin eggs from the
intertidal spawning site
every day in 2023

Otoliths were only
detected in the last
stage of development
(Stage VI) prior to
hatch

Capelin Developmental Stages
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Stage VI

N oo

Stage I-ll: Yolk with cap

or cleavage

Stage llI: Crescent

Stage IV: Lobed crescent |

Stage V: Early eye

Stage VI: Late eye (fully
black or silver)

® Paulette Penton



Intertidal 2023,

* Otoliths removed from capelin
eggs incubated at the same
intertidal site in the same year as
recently emerged capelin larvae
were significantly different in
otolith chemistry

* Driven by higher element
concentrations (Mg, Sr) in the
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Conclusions

There were significant differences in the otolith chemistry signatures of capelin larvae
that emerged from both intertidal and subtidal spawning sites ‘early’ versus ‘late’

There differences did not preclude the distinction of spawning habitat for larvae
when emergence timing was pooled

Best practices will depend on the specifics of the species and question but for
species with protracted spawning/hatching the timing of sampling may matter
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