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Passive Migration of Abalone Offspring Through Utilizations of
Water Turbulences by juveniles of Haliotis irirs (Gmelin, 1791)

R. Paul Wolf.

The crucial first step

Larval settlement i1s a critical phase In the life of a marine
organism!, and survival rates through this stage have
significant  implications for the wider population??3.
Understanding the mechanisms that underpin the settlement
and early life history of marine organisms Is essential to
managing those populations. The New Zealand Blackfoot
abalone (paua, Fig.1l) supports Important customary,
commercial and recreational fisheries and has been the focus
of a burgeoning aqguaculture industry. Understanding the
settlement dynamics of paua Is essential for effective
management and cultivation, but few studies have detalled the
key mechanisms of early life stages. Here | examine some
Important behavioural mechanisms exhibited by paua larvae
throughout the settlement and post-settlement stages.

|s the future sealed?

So, what happens If settler paua find themselves in an
unfavourable environment? Some reports suggest that.
Haliotis recruits are "doomed” once they settle on poor
substrate since they are either isolated by sediments (Fig.3)
or are otherwise unable to migrate to greener pastures (pers.
Com. Goldstein). However, only recently was it discovered
that juvenile Haliotis sorenseni (Bartsch 1940) utilize drifting
seaweed for long-distance dispersal*t. Similar behaviour did |
observe in an experimental paua hatchery in Kaikoura with
juveniles In rearing tanks. | hypothesize that this behaviour Is
non-random and Is an adapted mechanism to enable
juveniles to migrate out from suboptimal conditions. Juveniles
were also observed riding air bubbles away from densely
populated areas.
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Figure 3 reproduction,
larva development,
dispersal, and settlement
of broadcasting molluscs
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Fig. 2 SEM picture of
a 19 hr larva of the
European Haliotis

tuberculate (Linnaeus,
1758) Scale: 30um;

| after Auzoux-
(Gmelin, 1791) Bordenave et al.
individual from Kaikoura (2010)12

Hungry larvae are less peckish

The aggregative settlement of Haliotis iris (Gmelin, 1791) Is
largely induced by sugar molecules from coralline algae,
substances released by adult paua, and the presence of
diatoms 4-/. Paua larvae are non-feeding (lecithotrophic, Fig.
2) and can afford to be highly selective of settlement substrate
while their energy stores are viable. However, larvae are
required to settle once their energy stores are depleted,
typically around 14 days after hatching, regardless of cuess.
This reduction In sensitivity to settlement cues Is known as the
“desperate larvae hypothesis” (Knight-Jones 1953)°10, in
which larvae are required to settle on a substrate that Is
suboptimal, thereby reducing the likelihood of adequate
growth and survival.

g - with lecithotrophic larvae
b _df";"”“ba”“ — after Kitutania &
- Subtida PR I'| e a Yakamakawa 1999
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Riding high on air

To test this hypothesis, | suggest placing juveniles of various
sizes into smaller compartments in tanks. Possible cues will be
presented in these tanks, whereas potential transport motions
like air bubbles will be directed under the compartment (see
Fig. 4). Such preliminary trials explore the ability of small paua
to utilize air bubbles, water currents, and drift macroalgae.
Future trials would test whether these various environmental
cues will increase the likelihood of escape behaviour. | also,
want to test whether the presence of a predator or the lack of
food will increase escapement behaviour. Lab trials should be
coupled with field experiments to test whether juveniles are
able to use these mechanisms to emigrate from sub-optimal
conditions, or to migrate to different populations.
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Figure 4 experimental set-
up to explore the abillity of
Haliotis irsis juv. to
secondary migration.
Juvenile sketch out off:
Jardillier et al. 2008 Fig. 14
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