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ARTICLE INFO ABSTRACT

Article history: The littorinid snail, Cenchritis muricatus, inhabits supralittoral vertical rocky walls along Caribbean shores, at
Received ZE July 2008 times surpassing 14 meters above mean sea level. As the sole macrofaunal representatve of this habitat, this
Recetved in revised form 13 November 2008 marine gastropod presumably experiences extraordinary conditions of thermal load and desiccation. Inorder
Accepted 17 November 2008 to understand the effect of behavioral choices on periwinkle survivorship and growth, snail distribution,
microhabitat wtilization, and crawling speed were documented in St John (US Virgin Islands). In general,
:g“m": snails rarely inhabited open surfaces; instead, periwinkles were commonly observed in microhabitats that
Crowth may reduce water and heat stresses (eg., =75% in crevices and depressions). Snails found on occasional
Littorinid buttonwood trees (Conocarpus erectus) were larger than elsewhere, Although typically found in repose,
Microhahitat C. muricatus crawling speed on moist, shaded, and smooth substrata averaged more than 3 cnormin”’, but did
Supralittoral not vary with slope. Repeated mark-recapture of tagged periwinkles exhibited high recovery rates (ca. 35%
after 4 yr), absence of mortality, and a projected cessation of growth at 16.5 mm (shell height), Nearly 10%
of marked individuals were recaptured every year. Dead, tagged snails were never noted; indeed, seven
individ uals were only recovered once, a full 4 yrs after release. Site-specific growth rates were absent,
Projections using won Bertalanffy growth functions (VBGF) suggest that periwinkles will require 15+ years m
achieve the maximum shell height. These VBGF models cannot address extraordinary individuals reaching
22 mm. C muricatus's remarkable supralittoral distribution may be explained by physiclogical mlerance,
selection of microhabitats, lack of predators and long lifespan.

© 2008 Elsevier B.V. All rights reserved.
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1. Introdudtion

Vertical patterns of species abundances on mocky shores have a
long history of study. The world-wide consistency of biological response
to the intertidal gradient between the land and sea is manifested in
distinct bands of abundance. Stephenson and Stephenson (1949) and
Lewis (1964) sought a universal zonation scheme to facilitate compar-
ison among rocky shores, At the high-shore area (supralittoral finge,
sensu Stephenson and Stephenson, 1949), marine organisms ought ©
experence the greatest physical stresses attributable to a highly varable
terrestrial environment (Connell, 1961 ).

Herbivorous gastropods are the predominant animal at highest
shore levels throughout the wordd (Underwood, 1979). The effect
of desiccation and heat stresses on snail behaviors are the greatest
during low tides { Moore, 1972). While some evaporative cooling may
be possible in the eulittoral zone (McMahon, 1990; Lang et al., 1998),
the low likelihood of water replenishment in the supralittoral makes
this method impractical. Instead, snails at the highest levels stay in

* Corresponding author. Tel: +1 718 BG2 TEBD; fax: +1 718 B62 TO46.
E-muail address: michael judgedmanhattan edu (ML Judge).

0022-0981 /§ - see front matter © 2008 Elkevier BV, All rights reserved
doi: 10.1016/j.jembe 2008.11.004
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1. Introdudtion

Vertical patterns of species abundances on mocky shores have a
long history of study. The world-wide consistency of biological response
to the intertidal gradient between the land and sea is manifested in
distinct bands of abundance. Stephenson and Stephenson (1949) and
Lewis {1964 sought a universal zonation scheme to facilitate compar-
ison among rocky shores, At the high-shore area (supralittoral finge,
sensu Stephenson and Stephenson, 1949), marine organisms ought ©
experence the greatest physical stresses attributable to a highly varable
terrestrial environment (Connell, 1961 ).

Herbivorous gastropods are the predominant animal at highest
shore levels throughout the wordd (Underwood, 1979). The effect
of desiccation and heat stresses on snail behaviors are the greatest
during low tides { Moore, 1972). While some evaporative cooling may
be possible in the eulittoral zone (McMahon, 1990; Lang et al., 1998),
the low likelihood of water replenishment in the supralittoral makes
this method impractical. Instead, snails at the highest levels stay in
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E-muail address: michael judgedmanhattan edu (ML Judge).
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during low tides { Moore, 1972). While some evaporative cooling may
be possible in the eulittoral zone (McMahon, 1990; Lang et al., 1998),
the low likelihood of water replenishment in the supralittoral makes
this method impractical. Instead, snails at the highest levels stay in
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1. Introdudtion

Vertical patterns of species abundances on mocky shores have a
long history of study. The world-wide consistency of biological response
to the intertidal gradient between the land and sea is manifested in
distinct bands of abundance. Stephenson and Stephenson (1949) and
Lewis {1964 sought a universal zonation scheme to facilitate compar-
ison among rocky shores, At the high-shore area (supralittoral finge,
sensu Stephenson and Stephenson, 1949), marine organisms ought ©
experience the greatest plr..rsmal stresses attributable to a highly variable
terrestrial envimnmes
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1. Introdudtion

Vertical patterns of species abundances on mocky shores have a
long history of study. The world-wide consistency of biological response
to the intertidal gradient between the land and sea is manifested in
distinct bands of abundance. Stephenson and Stephenson (1949) and
Lewis (1964) sought a universal zonation scheme to facilitate compar-
ison among rocky shores, At the high-shore area (supralittoral finge,
sensu Stephenson and Stephenson, 1949), marine organisms ought ©
experence the greatest physical stresses attributable to a highly varable
terrestrial environment (Connell, 1961 ).

Herbivorous gastropods are the predominant animal at highest
shore levels throughout the wordd (Underwood, 1979). The effect
of desiccation and heat stresses on snail behaviors are the greatest
during low tides { Moore, 1972). While some evaporative cooling may
be possible in the eulittoral zone (McMahon, 1990; Lang et al., 1998),
the low likelihood of water replenishment in the supralittoral makes
this method impractical. Instead, snails at the highest levels stay in

* Corresponding author. Tel: +1 718 BG2 TEBD; fax: +1 718 B62 TO46.
E-muail address: michael judgedmanhattan edu (ML Judge).

0022-0981 /§ - see front matter © 2008 Elkevier BV, All rights reserved
doi: 10.1016/j.jembe 2008.11.004
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herbivorous
gastropods the
predominant
animal at highest
shore levels
throughout the
world?

1. Introdudtion

Vertical patterns of species abundances on mocky shores have a
long history of study. The world-wide consistency of biological response
to the intertidal gradient between the land and sea is manifested in
distinct bands of abundance. Stephenson and Stephenson (1949) and
Lewis (1964) sought a universal zonation scheme to facilitate compar-
ison among rocky shores, At the high-shore area (supralittoral finge,
sensu Stephenson and Stephenson, 1949), marine organisms ought ©
experence the greatest physical stresses attributable to a highly varable
terrestrial environment (Connell, 1961 ).

Herbivorous gastropods are the predominant animal at highest
shore levels throughout the wordd (Underwood, 1979). The effect
of desiccation and heat stresses on snail behaviors are the greatest
during low tides { Moore, 1972). While some evaporative cooling may
be possible in the eulittoral zone (McMahon, 1990; Lang et al., 1998),
the low likelihood of water replenishment in the supralittoral makes
this method impractical. Instead, snails at the highest levels stay in

* Corresponding author. Tel: +1 718 BG2 TEBD; fax: +1 718 B62 TO46.
E-muail address: michael judgedmanhattan edu (ML Judge).
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1. Introdudtion

Vertical patterns of species abundances on mocky shores have a
long history of study. The world-wide consistency of biological response
to the intertidal gradient between the land and sea is manifested in
distinct bands of abundance. Stephenson and Stephenson (1949) and
Lewis (1964) sought a universal zonation scheme to facilitate compar-
ison among rocky shores, At the high-shore area (supralittoral finge,
sensu Stephenson and Stephenson, 1949), marine organisms ought ©
experence the greatest physical stresses attributable to a highly varable
terrestrial environment (Connell, 1961 ).

Herbivorous gastropods are the predominant animal at highest
shore levels throughout the wordd (Underwood, 1979). The effect
of desiccation and heat stresses on snail behaviors are the greatest
during low tides { Moore, 1972). While some evaporative cooling may
be possible in the eulittoral zone (McMahon, 1990; Lang et al., 1998),
the low likelihood of water replenishment in the supralittoral makes
this method impractical. Instead, snails at the highest levels stay in

* Corresponding author. Tel: +1 718 BG2 TEBD; fax: +1 718 B62 TO46.
E-muail address: michael judgedmanhattan edu (ML Judge).
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and dry nights, but can move up to 4 m ovemight under [avorable
conditions (Emson et al, 2002). These snails are opportunistic grazers
and adults may exhibit growth pulses during the rainy season ( Burgett
et al., 1987).

In order to evaluate the unique supralittoral dismribution of the
knobby periwinkle, we sought to address three biological responses to
sustained aenal exposure: microhabitat utilization, crawling speed, and
individual growth rate. Arst, is Cenchritis muricatus more commonly
found in microhabitats that provide a spatial refuge from desiccation
and thermal stresses? Second, is snail mobility sufficient to grant a
temporal refuge via diumal migrations to the sea? Third, are the
consequences of behavioral choices manifested in snail growth and
survivorship differences among rock wall sites? In this study, we show
that the knobby periwinkle's persistence in the high-shore area may lie
in its longevity.

2. Matenals and methods

21, Study site

The study site was located along the southern shore of 5t John
nited States Vieeio Islands | within the Virgig 1slands Matiopal Park
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and dry nights, but can move up to 4 m ovemnight under favorable
conditions {Emson et al., 2002). These snails are opportunistic grazers
and adults may exhibit growth pulses during the rainy season [ Burgett
et al., 1987,

In order to evaluate the unique supralittoral diswribution of the
knobby periwinkle, we sought to address three biological responses to
sustained aeral exposure: microhabitat utilization, crawling speed, and
individual growth rate. First, is Cenchritis muricatus more commonly
found in microhabitats that provide a spatial refuge from desiccation
and thermal stresses? Second, is snail mobility sufficient to grant a
termporal refuge via diumal migrations to the sea? Third, are the
consequences of behavioral choices manifested in snail growth and
survivorship differences among rock wall sites? In this study, we show
that the knobby periwinkle's persistence in the high-shore area may lie
in its longevity.

2. Materials and methods

21 Study site

The study site was located along the
jLE e Virein Islands) within the Vicgin Lslands National Page

southern shore of 5t John
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and dry nights, but can move up to 4 m mremlght under I'a\ruml:rle
conditions {Emson et al., 2002). These snails are opportunistic grazers
and adults may exhibit growth pulses during the rainy season ( Burgett
et al, 1987,

In order to evaluate the unique supralittoral distribution of the
knobby periwinkle, we sought to address three biological responses to
sustained aeral exposure: microhabitat utilization, crawling speed, and
individual growth rate. Frst, is Cenchrifis muricatus more commonly
found in microhabitats that provide a spatial refuge from desiccation
and thermal stresses? Second, is snail mobility sufficient to grant a
temporal refuge via diumal migrations to the sea? Third, are the
consequences of behavioral choices manifested in snail growth and
survivorship differences among rock wall sites? [n this study, we show
that the knobby periwinkle's persistence in the high-shore area may lie
in its longewity.

2. Materials and methods

2.1. Study site

The study site was located along the murj'lern shore uf 5t j-uhn

Scientific Problems

= There are more
specific problems.

= What are they?
m Notice the lists.
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conditions {Emson et al., 2002). These snails are opportunistic grazers
and adults may exhibit growth pulses during the rainy season ( Burgett
et al, 1987,

In order to evaluate the unique supralittoral distribution of the
knobby periwinkle, we sought to address three biological responses to
sustained aeral exposure: microhabitat utilization, crawling speed, and
individual growth rate. Frst, is Cenchrifis muricatus more commonly
found in microhabitats that provide a spatial refuge from desiccation
and thermal stresses? Second, is snail mobility sufficient to grant a
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survivorship differences among rock wall sites? In this 5L|.11'.1‘..r we show
that the knobby periwinkle's persistence in the high-shore area may lie
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2. Materials and methods
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The study site was Iutated alung the murj'lern shore uf 5t John
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= Why are herbivorous
gastropods
predominant at highest
shore levels?

1. Introdudtion

Vertical patterns of species abundances on mocky shores have a
long history of study. The world-wide consistency of biological response
to the intertidal gradient between the land and sea is manifested in
distinct bands of abundance. Stephenson and Stephenson (1949) and
Lewis (1964) sought a universal zonation scheme to facilitate compar-
ison among rocky shores, At the high-shore area (supralittoral finge,
sensu Stephenson and Stephenson, 1949), marine organisms ought ©
experence the greatest physical stresses attributable to a highly varable
terrestrial environment {Connell, 1961 ).

Herbivorous gastropods are the -- GHTT

during low tides { Moore, 1972). While some evaporative mnlmg may
be possible in the eulittoral zone (McMahon, 1990; Lang et al., 1998),
the low likelihood of water replenishment in the supralittoral makes
this method impractical. Instead, snails at the highest levels stay in

* Corresponding author. Tel: +1 718 BG2 TEBD; fax: +1 718 B62 TO46.
E-muail address: michael judgedmanhattan edu (ML Judge).

0022-0981 /§ - see front matter © 2008 Elkevier BV, All rights reserved
doi: 10.1016/j.jembe 2008.11.004
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