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Mortality of post-settlement abalone Haliotis iris
caused by conspecific adults and wave exposure
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Abstract Experimental studies of post-settlement
abalone (Haliotis iris Martyn) indicate that wave
exposure and conspecific adults may be important
sources of mortality. In aquarium studies, exposure
of post-settlement abalone to grazing by sea urchins
(Evechinus chloroticus) and starfish (Patiriella
regularis), animals common in the subtidal habitat
of H. iris, resulted in similar survival to control treat-
ments (no grazers). However, in the presence of
conspecific adults, the survival of post-settlement
juveniles was approximately half that of control
treatments. The major cause of mortality was evi-
dently pedal smothering by adults. Similar results
were obtained in field studies in which survival of
recently settled abalone was greater in the absence
of conspecific adults. Field studies also revealed that
the differences between two bays exposed to con-
trasting wave action were a significant source of
variation in post-settlement mortality. Survival of
recruits was greater in the sheltered bay compared
with the bay exposed to ocean swells.
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INTRODUCTION

Recruitment processes have been the focus of many
recent studies in intertidal and subtidal marine habi-
tats (Keough 1989; Rodriguez et al. 1993). Patterns
of recruitment may be influenced both by settlement
patterns and early post-settlement mortality. The
relative importance of these processes will depend
upon the complex interaction of physical and bio-
logical factors including larval supply (Bertness et
al. 1992; Osman et al. 1992), the dispersal and set-
tlement of larvae (e.g., Bertness et al. 1996; Hunt &
Scheibling 1996), and extent of mortality following
settlement. Post-settlement mortality may be as im-
portant as larval supply in determining recruitment.
Osman et al. (1992) and Stoner (1990) have dem-
onstrated that in the absence of large numbers of
larvae, predators are effectively able to remove all
newly settled colonial ascidians. Post-settlement
studies of animals such as barnacles have implicated
both physical and biological factors as important
determinants of recruitment to hard substrata
(Connell 1985; Minchinton & Scheibling 1991;
Raimondi 1991; Gosselin & Qian 1997). Although
no single process has emerged as a key determinant
of recruitment success, density-dependant factors
have been suggested as sources of variation in the
recruitment of marine invertebrates to hard substrata
(Rodriguez et al. 1993; McShane 1995; Hunt &
Scheibling 1997).

Other factors that may be important in influenc-
ing recruitment of benthic invertebrates in wave-ex-
posed subtidal habitats are water movement
(Hawkins 1983; Gosselin & Chia 1995; McShane &
Naylor 1995; Naylor & McShane 1997b) and inad-
vertent “grazing” or “‘bulldozing” of recruits (Dayton
1971; Fletcher & Underwood 1987; McShane 1991).
For example, the grazing activities of sea urchins can
remove tiny gastropods from subtidal reefs (Fletcher
1987; Black et al. 1988). In previous studies we have
suggested that abalone (Haliotis spp.) recruiting to
coralline surfaces in shallow subtidal habitats may
be vulnerable both to wave exposure (Naylor &
McShane 1997a) and to epibenthic grazers common






