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Apex predators may impact ecosystem structure and func-
tion through trophic cascades (Estes, Tinker & Williams
1998). Studies of diets, feeding patterns and food web
dynamics can contribute to an understanding of commu-
nity structure and ecological interactions (Winemiller 1989;
Krebs 1998). Thus, understanding trophodynamics 1is
important for developing ecosystem models for predicting
community responses to anthropogenic changes (Walters,
Christensen & Pauly 1997). Studies of this kind are espe-
cially critical in the case of large sharks, given that several
species are experiencing varying levels of population
declines on a global scale (Dulvy et al. 2008; Cambhi et al.
2009). Accordingly, there is mounting concern — and
increasing effort — to predict the consequences of large
shark declines for food web dynamics (Estes ez al. 2011).

In a recent study, Hammerschlag et al. (2012) investi-
gated the movement patterns of an apex marine predator,
the tiger shark (Galeocerdo cuvier), in relation to an eco-
tourism provisioning site. The authors rejected the null
hypothesis that sharks displayed restricted long-term habi-
tat use at the site. However, they speculated that the
observed long-term and large-scale shark movements may
be related to cryptic, lesser-understood aspects of Atlantic
tiger shark life history (i.e. reproduction, mating, foraging
forays).

As part of their discussion, Hammerschlag et al. (2012)
considered the daily ration of 210-kg adult female tiger
sharks. However, no published studies exist that have
quantified this aspect of tiger shark food-consumptive
needs. To get a broad approximation of daily ration, the
authors averaged values derived from two other species of
sharks found in the subtropical Atlantic: the lemon shark
(Negaprion brevirostris), daily ration estimate of 2-1%
body weight (Cortes & Gruber 1990); and shortfin mako
shark (Zsurus oxyrinchus), daily ration estimate of 4-6%
body weight (Wood er al. 2009). The species used in the
calculation here were chosen in part because of their
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behavioural and geospatial overlap with the tiger shark
movements found in Hammerschlag et al. (2012). How-
ever, the resulting approximation of the daily ration value
for an adult tiger shark (3-7%) is likely inflated for two
primary reasons: (i) using values derived from juvenile spe-
cies, although daily ration in sharks is known to decrease
with size (Wetherbee & Cortés 2004) and (ii) averaging val-
ues from two species, one of which, the shortfin mako, is
regionally endothermic, while tiger sharks are ectothermic
(Carlson, Goldman & Lowe 2004).

Here we present a different, more traditional approach
to estimate the daily ration for tiger sharks following
Winberg (1956). Accordingly, daily ration (kcal day™!)
was calculated as: DR = C/F/W, where C = food con-
sumption (kcal day™'); F =energy value of the food
source (kcal g~! wet weight); and W = mass of the shark
(g). Daily ration was then expressed as per cent body
weight per day (C/E/W - 100 = %BW day '). C was cal-
culated as: C = 1-37 (M+G), where G is the energy for
growth and reproduction, M is the total energy of metabo-
lism and 1-37 represents the 27% of food energy lost
through egestion and excretion (Brett & Groves 1979).
Given that no species-specific information on routine
metabolism for tiger sharks exists, for inputs of the model,
we used a weight-oxygen consumption rate for 1 to 10-kg
sandbar shark derived by Dowd et al. (2006). Oxygen con-
sumption rate was converted to calories using the oxycal-
orific coefficient for fish of 3-25 cal mg O, (Brafield &
Solomon 1972). Species-specific growth rates (converted to
mass) were obtained from von Bertalanffy growth func-
tions following Kneebone ef al. (2008). Litter size for
mature females was taken from Clark & Von Schmidt
(1965) and Branstetter, Musick & Colvocoresses (1987).
Mass for both growth and reproduction was converted to
kilocalories by using the energy density of shark tissue of
1-294 kcal g=! (wet weight) based on estimates for lemon
shark by Cortés and Gruber (1990). Proportions of food
were taken from diet studies by Lowe et al. (1996). The
caloric values were taken from studies by Thayer et al.
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(1973) and Steimle & Terranova (1985). Using this
approach, a resultant value for the DR of a 210-kg female
tiger sharks is estimated at 0-561%. This value is likely
more reflective of tiger shark daily ration as it falls within
the values calculated for other large carcharhinid sharks
(Wetherbee & Cortés 2004).

Although this new estimate of daily ration does not
impact the results or conclusions of Hammerschlag et al.
(2012), the estimated value presented here is lower than
their estimate which can have implications for anyone
using daily ration for generating ecosystem models. In par-
ticular, an inflated value may overestimate the consump-
tive predation effects on their prey. In such a situation,
overfishing of tiger sharks would be predicted to result in a
significant predation release on their prey.
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