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Storm petrel’s breeding skipping in response to oil-spill pollu-
tion: Raising concerns over Zabala et al. (2011) methodological
approach

Colonial seabirds are highly sensitive to environmental varia-
tion (Schreiber and Burger, 2001), which makes them good indica-
tors of the state of marine ecosystems (Piatt et al., 2007). In
particular, seabird populations undergoing long-term monitoring
studies have been widely used to estimate the impact of oil spills
on the environment (Furness and Camphuysen, 1997). In this con-
text, Zabala et al. (2011) have recently assessed the effects of the
2002 Prestige tanker wreck on a European storm petrel (Hydro-
bates pelagicus) breeding colony located in the affected area. Fol-
lowing their analytical framework there was no strong evidence
for annual survival variation after the oil spill, but a reduction of
the catch-effort ratio. Hence, they suggest ‘that petrels minimized
the impact of acute pollution by not investing in reproduction’.

Breeding skipping (BS), either by nest desertion or by non-
attendance to the breeding colony, is a common phenomenon in
long-lived species with high breeding investment and is frequently
associated with the increase of breeding costs or the deterioration
of environmental conditions (Erikstad et al., 1998; Bradley et al.,
2000). Thus, as suggested by Zabala et al. (2011), BS is a plausible
response of breeding seabirds to the unfavourable scenario im-
posed by an oil spill. However, we have several major concerns
about the methodology used by Zabala et al. (2011) to identify
BS in their study that, in our opinion, severely challenge the inter-
pretation of their results. Our concerns refer both to the field tech-
niques and to the population modelling.

(1) Field methods: one of the main results that lead Zabala et al.
(2011) to opt for the BS hypothesis in their study was the
reduction in the catch-effort ratio at the colony after the
Prestige oil-spill. However, there are several processes that
strongly affect this variable and that should have been care-
fully considered by the authors before testing any hypothe-
sis. First, looking at the date of capture events extracted
from Azkona et al. (2006), there is solid evidence of a reduc-
tion in the number of captures as the breeding season
advances in years with more than one sampling event
(2003–2005). This is a common feature of the species (Arce,
Orizaola and Navedo personal data), that could be related to
a reduction in the rate of food delivery by parents through-
out chick development (Mínguez, 1996) and to the effect of
breeding failure and colony desertion by adults (Warham,
1990; Mínguez and Oro, 2003). In ecological studies based
on capture-recapture methods, it is a common practice to
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merge data from different dates (see a review in Sanz-Agu-
ilar et al., 2010). However, this needs to be done in a bal-
anced way. For example, when analysing population
dynamics of storm petrels, one should not compare data
from years in which several visits extending over ca. a
month (early July to early August) were conducted, with
years in which a single field session was carried out, as done
by Zabala et al. (2011), since it could seriously compromise
the interpretation of the results (i.e. average capture levels
are always lower in years with several capture sessions).
This is especially true for the study by Zabala et al. (2011),
in which all the years with single visits correspond to the
period before the Prestige accident, whereas several visits
per year were only conducted after the oil-spill. This simply
prevents from separate the effects of the oil-spill per se to
the effects of a different capture effort before and after the
accident.

Second, it is well known that moonlight strongly affects the pat-
tern of colony attendance in Procellariiformes (petrels and shear-
waters). Overall, in intense moonlight breeding adults reduce
their visit ratio to the colony as an adaptive strategy to minimise
mortality from avian predators (e.g. Watanuki, 1986; Mongeout
and Bretagnolle, 2000; Riou and Hamer, 2008). Examining the data
provided by the authors in a previous paper (Azkona et al., 2006),
we realise that the 2 years with significant lower captures (2003
and 2004) were also the only 2 years in which part of the field
work was conducted with intense moonlight conditions.

Additionally, moonlight was less intense in all the capture ses-
sions before the Prestige oil-spill than after the accident, which
correspond also with the dates of higher captures. Clearly, capture
dates should have been scheduled by Zabala et al. (2011) taken
into account moon phase, as it could compromise the catch-effort
ratios detected on the study.

Third, it is clear that the natural variation of environmental con-
ditions among years can also affect the presence of adult seabirds
at the breeding colonies, by altering for example their breeding
phenology (Möller et al., 2006), adult survival (Sandvik et al.,
2005) and breeding propensity (Jenouvier et al., 2005). Conducting
studies based on a single visit per year, as Zabala et al. (2011) did
throughout most of their study (seven out of 10 years), is thus
highly risky as it could seriously increase the chances of stochastic
events affecting capture rates and population estimations. There-
fore, in our view, a much more intense and detailed field work than
the used by Zabala et al. (2011) is needed to address the questions
the authors try to answer, since the actual approach hamper the
test of BS hypothesis.

(1) Population modelling methods: two types of emigration pro-
cesses can affect populations at local level, and cause differ-
ent impact in parameter estimates: permanent emigration,
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which cannot be differentiated from death (Thomson et al.,
2009), and temporal emigration, which effects are hidden
under the capture probability parameter in a Cormac–
Jolly–Seber (hereafter CJS) approach (Brownie et al., 1993).
Therefore, capture probability cannot be considered as a nui-
sance parameter to evaluate BS, as done by Zabala et al.
(2011) when using CJS models to analyse population dynam-
ics. Furthermore, the merely existence of BS violates one of
the assumptions of the CJS, which states that any emigration
of birds from the study area must be permanent (Williams
et al., 2002). Despite temporal emigration can be evaluated
under an extended CJS framework if specific assumptions
are considered and other sources of information are incorpo-
rated into the analyses (Barker, 1997), other capture-recap-
ture frameworks have been developed, and are more
suitable, to deal with temporal emigration, specially the
robust design (Kendall et al., 1997; Hines et al., 2003), the
multi-state models with unobservable states (Kendall and
Nichols, 2002; Cubaynes et al., 2011), or a combination of
both (Kendall et al., 2009). Under a CJS approach, if the tem-
poral emigration of breeders is random, the estimate of
apparent survival is unbiased (Schaub et al., 2004) and
effects of temporal emigration are hidden under the capture
probability reducing its estimate (Kendall and Bjorkland,
2001). Thus, under Zabala et al. (2011) methodological
approach, the potential effects of the Prestige should have
been modeled under the capture probability parameter,
expecting a reduction on its value the years affected by the
Prestige. Therefore, despite survival estimates were unbiased
and a reduction on capture probability was detected, tempo-
ral emigration could had not been safely identified under a
CJS as it does not include a parameter to measure temporal
emigration (but only capture probability and apparent sur-
vival). Thus, a potential reduction on the capture probability
cannot be directly assigned to temporary emigration.

In summary, as Zabala et al. (2011) pointed out, storm petrels
might have minimised the impact of acute pollution by breeding
skipping in the seasons following the oil spill. However, in our
view, there is enough evidence of several methodological issues,
both analytical and environmental, not taken into account in the
study design and in data analyses by Zabala et al. (2011), that pre-
vent from testing breeding skipping hypothesis, as well as others,
with the available data.
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