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ABSTRACT: Beach-cast wrack of marine origin is considered a spatial subsidy to the marine-tervestrial transition zone. We
found that the wrack line on sand and gravel beaches of Vancouver Island was frequented by intertidal purple shore crabs,
Hemigrapsus nudus (Dana 1851) and densely colonized by detritivorous talitrid amphipods. Amphipeds spend the day buried
in sund and forage on beach wrack during the night. H. nudus were found in supratidal wrack patches immediately after
nightly high tides in field censuses, but spent most of the day and ebb tides either submerged subtidally or hidden undemneath
intestidal rocks and boulders. In feeding trials, intertidal shore crabs were capable of preying on talitvid amphipods. We
consider H. nudus an omnivore feeding on both fresh and decaving macroalgae as well as animal prey. Although living
supratidally, amphipods were significantly preferred over intertidal littorine snails by foraging shore crabs. Handling time of
amphipods was significantly shorter than for littorine snails. While amphipods had a reduced risk of predation by H. nudus
when buried in the sand, foraging underneath wrack patches did not reduce predation pressure on amphipods by shore crabs.
Rates of amphipod consumption by shore crabs were higher at darkness than daylight. In addition to an apparent day-night
rhythm, tidal height and time elapsed since previous high tide had a significant influence on shore crab density within the
wrack. We conclude that beach-cast wrack acts as a spatial subsidy by virtue of providing a valuable food source to talitrid
amphipods, which are in turn consumed by shore crabs that ride the nightly high tide mnto supratidal wrack patches to reduce

the risk of passing bare sand on their way to a feeding habitat rich in valuable prey.

Introduction

Beach-cast deposits of macroalgae and seagrass,
termed wrack, function as important spatial sub-
sidies (Polis et al. 1997) of organic material to sand
and cobble beaches, especially in terms of providing
a rich food source for a number of consumers
(Pennings et al. 2000; Dugan et al. 2003). Owing to
their high location on the beach platform, these
beach-ast wrack deposits experience only very brief
episodes of tidal inundation {cf., Orr et al. 2005).
Semirerrestrial amphipods (Talitridae) are common
detritivores in decempesing wrack deposits, often
occurring at high densities (Griffiths et al. 1983;
McL'{chhn 198?3)

While it is well known that talitrid amphipods use
wrack as a foond source (Griﬂiths et al. 1083:
Pennings et al. 2000), it remains an open question
whether wrack patches effectively serve as shelter
from potential predators (cf., Buck et al. 2003}, as is
known to be the case for aquatic amphipods
(Norkko 1998; Vetter 1998; Corona et al. 2000).
Amphipods resting and foraging underneath wrack
patches would be hidden from visually-oriented
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predators, such as birds or small maritime mam-
mals. Invertebrate predators relying on contact
perception for prey capture, rather than visual cues
(e.g., crabs or beetles), may be effective predators of
amphipods in wrack patches, having access to
amphipods during nocturnal hours, when amphi-
pods are most acrive (Richards 1983).

In a series of studies on detrital subsidies to
heaches in Barkley Sound (British Columbia,
Canada), we observed dense populations of purple
shore crabs (Hemigrapsus nudus) sheltered under-
neath high intertidal rocks within close proximity of
wrack deposits In the supratidal heach zone. To
access these supratidal wrack deposits as a potential
food source, H. muudus must leave their shelter and
move up the beach platform. The disadvantage of
undertaking this potentally dangercus travel may
be coumeibalanced by the advan[ages of using
wrack as a valuable feeding habitat.

The relatively weak claws of the generalist A
nitdus impose restrictions upon their ability to feed
on some internidal animal prey (Behrens Yamada
and Boulding 1998), since most animal prey avail-
able in the intertidal zone, such as Litterina spp., are
hardshelled and require substantial claw strength
or handling periods. Wrack deposits contain high
densities of calorierich talitrid amphipods (Griffiths
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et al. 1983; Creswell 1994), which can be easily
crushed by the weak claws of H. nudus, owing to
their soft exoskeletons.

Intertidal crabs are highly motile predators that
exploit patches of high prey density; an attribute
that permits exploitation of ephemeral prey patches
(Behrens Yamada and Boulding 1996). Many crab
species restrict feeding activity to certain intertidal
zones or periods of tidal inundation (Robles et al.
1989). Crabs residing within the high intertidal
zone experience reduced daily submemmn time,
significantly restricting the amount of tidally in-
undated foraging time. Foraging activity of intertid-
al crabs may also be highly dependent upon light
levels (Dare and Edwards 1981; Robles et al. 1989).
Many crab species exhibit diel cycles of activity with
higher foraging activity during night (Marsden and
Dewa 1994). Increased activity during night may
dampen the risk of predation by visual-based,
diurnal predators such as birds, fish, and maritime
mammals. This combination of diel and tidal
patterns may act in concert to regulate the daily
foraging and activity patterns of intertidal crabs.

Despite the fact that H. nudus are among the
most abundant intertidal crabs in coastal British
Columbia, very limited information exists regarding
their dietary habits and preferences. They are
described as 061161'{113’[ herbivores mainly feeding
on diatoms, desmlds and green algae (Behrens

Yamada and Boulding 1998), but evidence of

carnivory alsc exists (Dalziel and Boulding 2005).
To shed more light on the feeding behavior and
trophic status of such an abundant generalist
feeder, we examine the movement of H. nudus to
wrack patchea as well as their role as potential
predators in these patches, We aim to prove that H.
natdies are omnivorous feeders and elucidate poten-
tial animal prey items, determine if' /. nudus access
supratidal wrack deposits, and if so, under which
tidal and diel circumstances, and test the hypothesis
that supratidal talitrid amphipods can be used as
a food source by H. nudus, and are even preferred
over other portential food items of the intertidal
area.

Materials and Methods
FIELD SAMPLING
Study Site

Field studies were conducted on a small, pro-
tected sand and gravel beach on the northeast
corner of Edward King Island (48°52'01.56"N,
127717 18.86"W), Barkley Sound, off the west coast
of Vancouver Island (Pritish Columbia, Canada}.
The study beach is approximately 75 m long and
fringed on each side by large rock fields composed
of cobbles and boulders. Dense populations of H.

nudus reside within the rock fields. During each
tidal cycle, a supratidal band of wrack is deposited
among the rocks and along the entire length of the
beach. A rich community of talitrid amphipods is
found among the wrack, with Megalorchestia pug-
ettensis (Dana 1853%) and Traskorchestia traskiana
(Stimpson 1857) being the most common amphi-
pod species.

Night Transects

Beach-cast wrack was sampled for the presence of
H. nudus on the nights of August 8 (4 d after neap
tide), 15, and 22 (.) d before spring tide), 2003.
Three transects were sampled per night, the survey
of each being separated by a 2-h interval. The first
transect per night coincided with the time of either
the slack high or slack low tide after sunset and the
overall sampling tine (6h) covered the entire
interval of flood or ebb. Sample transects were
established along the course of the wrack line.
Quadrats of 0.5 X 0.5 m® were placed on the wrack
line and all H. nudus within the quadrat were
counted. Transect distance of 0 m was defined as
the point where the beach wrack line met the
bordering rock field. The first quadrat (= 1 m) was
randomly placed between 0.5 and 1.5 m distance
from the 10c1« field; all subsequent guadrats were
placed every 3 m along the wrack line. Since an
undisturbed wrac]\ line was essential for additional
studies in another context, we were unable to
determine the wrack by means of mass per area;
percent cover of wrack within quadrat and mini-
mum distance of raock shelter was recorded for each
quadrat. The wrack wirhin the rock field, where 1t is
depaosited more patchily and in larger amounts, was
also sampled by means of b quadrats that were
randomly placed within the area of wrack deposi-
tion in the rock field. Percent cover of wrack and
number of crabs were recorded for each quadrat.
Minimum distance to potential shelter within the
rock field was defined as 0 m.

Day Transects
Daytime sampling followed the methods used for
nocturnal sampling. A total of 4 diurnal transects
were sampled on August 13 (9 d after neap tide)
and 19 (8 d before spring tide), 2003. Because
shore crabs are typically more active during diurnal
high tides (Williams 1991; Marsdon and Dewa
1994), diurnal sampling was performed at high
tides to maximize likelihood of finding . nudus
within wrack. This procedure biased our results
towards higher crab densities during daytime, so
that lower diurnal crab densities, relative to night,

can be considered conservative.



LABORATORY EXPERIMENTS
Predators

Laboratory experiments were conducted at the
nea_rby Bamfield Marine Sciences Centre. H. nudus
of various size classes were collected by hand from
underneath cobbles near the study site on Edward
King Island. Crabs were held in seawater tanks with
a constant flow of fresh seawater and abundant
macroalgae (Fucus spp). Only crabs that had spent
at least 24 h in the laboratory were used in
experiments. Randomly chosen crabs were sexed,
and the carapace width and the height of the
propodite of the right chela were measured to the
nearest millimeter (cf., Buck et al. 2003) before they
were used in the experiments. Since claw size is
related to food choice, we aimed at compnmg H.
nudus, which we consider an omnivore, with
ancther grapsid crab, Armases einersum, which has

recently been shown to exhibit omnivorous feeding
Dbehavior (Buck et al. 2003).

Predation Trials

Predation trials with H. nudus were conducted in
dry plastic anks (30 X 17 cm®. One randomly
selected crab was placed in the tank along with 10
talitrid amphipods and 10 individuals 01 one of
three littorine snails: Liftoring sithana, L. scutulata, or
L. subrotundata. Each FLittoring sp. was used in
separate experiments, and a toral of five trials were
performed per species; no shelier was offered o
prey organisms. Crabs and prey were lett in darkness
for 12 h per predation trial, and remaining prey
items were counted at the conclusion of each trial.
Dry tanks mimicked emersion at low tide and
prevented Littorina spp. from climbing out of reach
of crabs. Littorina spp. differ in shell thickness, with
L. sithana and L. subrotundata being lighter shelled
(Dalziel personal communication). Only small
Littorina (<< 7 mm) were used to facilitate handling
and crushing.

Previous feeding experiments have documented
H. nudus predation on L. sitkana (Behrens Yamada
and Boulding 1998). Additional feeding experi-
ments were conducted with L. sitkena as the only
prey item. One randomly selected crab was placed
in a tank with 10 L. sitkana. Five trials were
conducted for this experiment, using the same
method as for the prey preference experiments.

Simultaneously, feeding trials (n = 10) in water-
filled, lid-sealed plastic tanks (30 X 17 em®) with
a continuous flow of fresh seawater yielded com-
paraiive dara on overnight consumprion of different
subtidal and intertidal food items that enabled us to
decide whether H. nudus acts as a detritivore, an
herbivore, a carnivore, or an omnivore when
submerged. For this, cobbles with known numbers
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of barnacles (mixed genera), 10 snails ([. sitkana),
and known amounts of fresh and derrital Fucus cf.,
gardneri were placed in the tank before a randomly
chosen crab was added. After 12 h, the numbers of
barnacles and snails were counted, and algae were
oven dried (24 h, 60°C) and weighed. The dry mass
of the initial amount of algae was determined on
the basis of a tresh mass:dry mass ratio for fresh and
detrital Fucus {n = 15, each).

When several types of food are offered simulta-
neously, consumption of one cannot be assumed to
be independent of consumption of the others. To
avoid fallacies in statistical analyses of preference
tests (cf., Peterson and Renaud 1989; Roa 1992;
Manly 1993), all preference tests were statistically
analyzed through randomization of data by using
resampling statistics with 9999 iterations as imple-
mented in the software poptools (http:,/ 'www.cse.
csiro.au/poptools/), since this '1ppr0'-tch incorpo-
rates such mterdependenae: Fizher {1951) intro-
duced permutation tests as a theoretical argument
supporting Student’s #test, but this :tpproach is also
valuable ior statistical tests in its own right (Barlo—
cher 1999). The repeated resampling of experimen-
tal data generates sets of artificial data. Instead of
listing all possible arrangements, random arrange-
ments of the original data are generated. By
increasing the number of iterations, it can be
decided whethel the original experimental data
deviate from a random distribution that would be
expected if no preference was cbserved.

Protection from Predation

Effects of potential shelter on supratidal predator-
prey interactions were tested in trials with H. nudus
and amphipod prey overnight (n = 10, each). A
single randomly chosen crab was placed in a plastic
tank (30 X 17 cm?) that was either bare, filled with
4 cm of moist sand, or filled with sand and a small
patch of wrack that covered approximately 50% of
the sand surface area. Prior to intraducing the cralb,
10 medium-sized talitrid amphipods were given time
to acclimatize In the tank for 1 h. At the end of the
experiment, crabs were removed, and the remain-
ing arnphi_pods were counted.

To compare nocturnal versus diurnal supratidal
predation, plastic tanks (30 X 17 cm® were filled
with 4 cm of moist sand. A circular bowl (10 cm
diameter) containing seawater was sunk into the
sand and a small rock shelter was constructed within
the water bowl, Crabs were able to move {reely
between the water bowl and sand. A small pile of
wrack was placed in the tank opposite the water
bowl. Ten medium-sized talitrid amphipods were
placed into the wrack pile. One randomly selected
H. nudus (n = b) was placed in the water bowl and
either studied during daytime at 12 h of light or
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Fig. 1. Wrack cover (bars) and density of Hemigrapsus nudus
(dots) underneath wrack along transects with increasing distance
from shelter in an adjacent rock field. Crab density is not
correlated with percent cover of wrack, but with distance from the
rock shelter. Data are median = median ahsolute deviation (n =9
= 3 transects at 3 dates, each).

overnight at 12 h of dark. Amphipods remaining in
the tank after 12 h were counted.

Prey Handling Time

Teo compare the time needed to handle a caugh:
amphipod with the time needed for a hard-shelled
snail (Behrens Yamada and Boulding 19498}, we
measured handling time of medium-sized amphi-
pods for H. nudus. One randomly selected crab (n
= 10) was placed in a dry, plastic tank with 10
amphipods. Crabs were watched by an observer
under red light te minimize observer disturbance
on crab behavior. Handling time was measured for
only the first amphipod captured, beginning when
the crab caught the amphipod and ending when the
entire amphipod had been consumed.

Results

Daytime transects revealed an almost complete
absence of H. nudus from hbeach wrack; in 80
diurnal quadrats sampled, only four individuals
were found (0.03 crabs per quadrar) versus 97
individuals found at night {n = 189 quadrats: 4.5
crabs per quadrat), The distribution of H. mudus at
nightly high tides was only marginally influenced by
the percent cover of wrack {(Fig. 1; Spearman vg =
04069, n = 17, p = 0.06), but was strongly
influenced by both the distance from the rock
shelter (rg = 0.803, n = 17, p < 0.001) and tidal
height (linear regression: r* = 047, n = 9, p <
0.05).

Observations in the field, both prior to and
between transect samplings, indicated that initial
movement of H. nudusinto the wrack line coincided
with the times of high tide maxima. At high tide, the
water comes into close contact or even resuspends
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Fig. 2. TFeeding preferences of subierged Hemigrapsus nudus
when offered different food items simultaneously, indieating that
shore crabs may act as omnivores. Females and males differ in
their rates of barnacle consurnption. Data are median * median
absolute deviation (n = @,

previously deposited wrack (Orr et al. 2005). The
density of H. nudus within the wrack decreased
significantly with time since previous high tide
maxima (i.e., time since tide last transported crabs
to wrack deposits; linear regression: r* = 0.71, n =
9, p < 0.005).

During laboratory predation trials, submerged H.
nudus fed on similar amounts of fresh and beach-
tossed (wrack) Fucussp. (Fig. 2; Utest: p > 0.3), and
preferred preving on barnacles (mixed genera) over
preving on snails (L. sitkana; Utest: p << 0.001). The
absence of a preference between fresh and wracked
seaweed suggests that the presence of decomposing
seaweed alone does not explain H. nudus presence
in beach-cast wrack; both fresh and wracked
macroalgae are abundant in the intertidal zone.
The coﬁsumpt.ion of both seaweed and barnacles
confirms an omnivorous diet for H. nudus. When
given a choice between amphipods and snails
( Littorina spp.), emerged H. nudus always strongly
preferred amphipods, irrespective of Litforina spe-
cies (Fig. 3; Utest: p <X 0.001}. In feeding trials with
L. sitkana as the sole prey choice, no snails were
consumed at all (data not shown).

In both sexes of H. nudus, claw size increased
linearly with carapace width (males: r* = 0.749,
slope = 0.37 + 0.04, n = 24, p < 0.0001; females: r*
= 0.664, slope = 0.25 = 0.04, n = 25, p <X 0.0001),
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Fig. 3. Feeding preference of emerged Hemigrapsus nudus
when offered talitrid amphipods (M. p. = Megalorchestin pugetien-
sis) and different species of littorine snails (L. sit = Liffoving
sithana, L. scut = L. seuwtubaia, L. sub = L. sulrofundata)
simultaneously, indicating that softbodied amphipods are pre-
ferred over hardshelled snails, Data are median = median
absolute deviation {n = 9).

but males had bigger claws than females of the same
size (ANCOVA: p < 0.001}. The difference in-
creased with Increasing body size, Le., the regression
coefficients were significantly different (p < 0.013},
indicating that with increasing size males develop
disproporiionately larger claws than do ifemales.
Males differed from females in that thev consumed
fewer barnacles than females. perhaps because the
smaller female claws facilitate pulling out the
barnacle soft body from the hard carapace (Mews
and Zimmer personal observation). Females (9 = 1)
and males (9 = 1) did not differ from each other in
how many amphipods (M. pugetiensis} were con-
sumed within the time provided during feeding
tests (U test: p > 0.9).
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Fig. 4. Effect of sand (w/ sand) and additional wrack (w/ sand
+ wrack) on consumption of amphipods {Megalorchestia pugetien-
sis) by Hemigrapsus nudus in comparison to shelter-free trials (w0
shelter), indicating that sand, but not wrack, provides protection
from predation by foraging crabs. Data are median = median
absclute deviation (n = 9).
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Fig. 5. Dayrime and overnight consumption of amphipods
(Megalorchestia pugettensis) by Hemigrapsus nudus, indicating higher
cansumption rates during night. Dam are median * median
absolute deviation (n = 9).

Compared with shelter-free controls, sand signif-
icantly (ANOVA: p <0 0.001} reduced predation on
Megalovehestia by H. nudus (Fig. 4). Adding wrack
only marginally resulted in a changed frequency of
predation (ANOVA: p > 0.07), suggesting that
wrack does not provide an effective shelter from
predation. ff. nudus consumed significantly more
talitrid amphipeds at night than during day (Fig. 5;
Utest: p << 0.05}, consistent with the observation of
higher H. nudus abundance in the nocturnal field
ransects.

From time of amphipod capture to complete
consumption, H. nudus required 118 * 8s. This
handling time for amphipeds is approximately five
times faster than values reported for Littoring snails
(Behrens Yamada and Boulding 19983,

Discussion

The significant numbers of H. nudus within
beach-cast wrack deposits during nightly high tides
support our hypotheses that this intertidal crab may
act as an omnivore and exits the water and travels
up the beach gradient platform to forage under-
neath supratidal wrack patches rich in prey.

Clear diel patterns of H. nudus accessing wrack
were observed. Observations at night revealed
obvious crab movements cut of the water and up
the exposed beach towards the wrack line, while no
crabs were observed moving or foraging out of the
water during the day. Of the four diurnal transects,
only four H. nudus were found in the wrack,
indicating a 10-times lower density of emerged H.
nudus during the day than during night. These few
H. nudus were buried under a deep pile of wrack
(ca. 25 ¢cm) among the rock field, quite possibly
using the wrack primarily as shelter. A complete
diurnal data set with regards to tidal level would be
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necessary to draw more firm conclusions, but our
present data conservatively confirm the essential
absence of H. mudus from the supratidal wrack line
during the day. Day and night simulated laboratory
experiments provided good evidence regarding diel
activity patterns. H. nudus consumed significantly
more amphipods during simulated night than day,
although they were still active and foraging during
simulated day. Although these experiments may
indicate increased nocturnal activity, laboratory
conditions are admittedly limited. Foraging crabs
only had 1o move short distances (ca. 15 cm) from
water to wrack and had no tidal or crepuscular
signals to cue movement. Nocturnal activity in
beach wrack confers potential major advantages to
H. nudus. Nocturnally foraging crabs are hidden in
darkness from visually oriented terrestrial predators,
and nighrime foraging coincides with maximal
activity of talitrid amphipods that spend days mostly
buried in sand (Richards 1983).

When given a choice, H. nudus foraging on land
clearly preferred amphipods over littorine snails,
which are highly abundant at the study site. Littorina
spp. occupy the intertidal zone and could be
efficiently preyed upon by crabs during times of
tidal submersion, eliminating potentially dangerous
foraging trips onto exposed flats. The handling time
for an individual amphipod (ca. 2 min) was more
than 6 min lower than the handling time for
littorine snails (ca. 00 s) as reported by Behrens
Yamada and Boulding (1998). This time-energetic
benefit may be a major driving force prompting H.
nudus movements to wrack deposits. When sub-
merged, f1. nudus preferred feeding on barnacles or
Fueus wrack, and to some extent on fresh Fueus,
rather than on littorine snails.

Another factor affecting feeding behavior of crabs
may be claw size (Behrens Yamada and Boulding
199‘%) Males of the grapsid crab, A. cinereum, have
bigger claws than females (Buck et al. 2003). Male
A. cinerewm eat more snails than females do, likely
ewing to their improved ability to crush shelled prey
items. Both A. cinereum sexes prefer amphipods and
isopods over snails (Buck et al. 2003). Although
male H. nudus have bigger claws than females of the
same size, feeding on talitrid amphipods did not
ditfer between sexes; preying upon barnacles even
appears to be facilitated by small claws. Allometric
differences between sexes likely have other reasons
than sex-specific prey selection in f1. nudus and may
simply be an evolutionary heritage rather than an
adaptation to feeding habits.

In addition to an apparent day-night rhythm, tidal
height and time elapsed since previous slack high
tide appear to have the most significant influences
on crab density within the wrack. The strong
relationship between H. nudus density and time

elapsed since previous high tide suggests that .
nudus ride the high tide into the wrack line. We
propose that high rides contacting the wrack line
may carry agqueous chemical signals from decom-
posing wrack fto submerged H. nudus, providing
a chemical cue that initiates travel to the wrack, but
this hypothesis awaits experimental testing. Waiting
for the slack high tide to access wrack would entirely
minimize the travel distance between wrack and
water. Concerning which portion of the wrack line
will be used, the diat’ince from rock shelter strongly
dictates H. nudus distribution. The proj pensity of H.
nudus to remain close to shelter in rock flelds
adjacent to the beach eould preclude them from
wrack access at larger bheaches or areas lacking
proper rock shelter. This observaiion could be an
artifact of the study site, since abundant wrack
deposits abutted rock fields at the study site,
potentially eliminating the need for f. nudus to
stray far from their daytime habitat.

It is unlikely that the movement of H. nudus to
wrack patches is for shelter purposes alone, since
adequate shelter is available under rocks in the
intertidal zone, and reaching the wrack line might
require movement over exposed areas of the beach.
The presence of H. nudus within the wrack does not
necessarily mean that amphipods are being used as
a food source. The wrack itself may be fed upon
(Griffiths et al. 1933), possibly being the main
attractant for foraging crabs, while the occasional
capture and ingestion of amphipods within wrack
may be a secondary reason for movement into the
wrack. We ruled this out, since H. nudus did not
show any preference for feeding on wrack in
laboratory trials, but did exhibit a clear preference
for feeding on amphipods rather than other avail-
able prey. meo to substantial amphipod densities
{ Griffiths et al. 19‘%“ McLachlan 1985), shore crabs
are likely encountering numerous amphipods when
in the wrack. The:.e encounters are potentially
profitable feeclmo opportunities that may influence
the decision of an individual H. nudus to access the
wrack, and we hold that high densities of amphi-
pods in supratidal wrack patches render them an
attractive prey for fA. nudus. The feeding habitat of
talitrid amphipods is also a feeding h’lbl[”lt for their
potential predators such as shore crabs {(this study),
rove beetles (Neame, Zimmer, Jelinksi, and Mews
unpublished data), frogs (Orr personal communi-
cation), minks, and bears (Mews, Zimmer, and
Jelinski personal observations).

The predators’ effect on wrack decompaosition by
amphipods (Mews et al. 2006) may be substantial,
but numerous studies indicate that increasing
environmental structure reduces the ability of
predators to capture prey (Gotceitas and Colgan
1989; Lewis and Eby 2002; Buck et al. 2003). While



burying in the sand obviously provides some pro-
tection from predation by H. nudus to talitrid
amphipods, foraging underneath wrack does not.
Wrack did not significantly affect capture time of
amphipods by the beach-dwelling rove beetle,
Thinopinus pictus (Neame, Zimmer, Jelinski, and
Mews unpublished data). Spending a significant
amount of time within wrack patches appears to
increase the risk of predatien by predators that
actively seek those wrack patches for foraging. We
conclude that freshly deposited wrack, which
becomes densely colonized by talitrid amphipods
within less than one hour (Pelletier, Mews, Jelinski,
and Zimmer personal observation), is more impor-
tant to amphipods as a food source with suitable
temperature and moisture conditions than as
a shelter from predators.

Considering the available evidence, we deduce
omnivorous feeding behavior of H. nudus that uses
talitrid amphipods as a valuable food source. The
abundant availability of these detritivores in wrack
lines renders this supratidal subsidy a habitat worthy
of intrusion for foraging. The risk of having to leave
shelter, be it subtidally or underneath intertidal
rocks and boulders, is minimized by nocturnal
foraging at high tides. Because wrack lines are
deposited at the previous high water mark, deiaying
foraging until high tide allows H. nudus to ride the
tide into the wrack lines without having to pass
exposed beach areas. As a next step, removal and
addition of natural and artificial wrack in field
experiments, as well as gut analyses of field collected
crabs, may reveal direct evidence to corroborate or
question our conclusions based on field observa-
tions and laboratory experiments.
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