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Is climate change the most
likely driver of range
expansion for a critically
endangered top predator in
northeast Atlantic waters?

Wynn er al. (2007) report an apparent northwards
expansion in the non-breeding range of the Balearic
shearwater (Puffinus mauretanicus) in northeast
Atlantic waters, and interpret increasing sea
surface temperature (SST) as an underlying
mechanism. We contend that these interpretations
require re-evaluation as there are two major short-
comings to this work. First, the analytical approach
is inappropriate. Second, even if we disregard these
serious analytical issues, there are several other
highly plausible explanations for the increase in
Balearic shearwater records that the authors either
dismiss out of hand or fail to consider. We high-
light this discrepancy owing to the urgent need to
correctly diagnose threats to this critically endan-
gered predator and to understand the influence of
global change on marine ecosystems.

We extracted data from fig. 2a of Wynn er al
(2007) and identified a linear trend over time in
both the number of Balearic shearwater records
(F1,23=24.389, p<0.001) and SST (F,.3=35.897,
$<0.001). Such strong temporal associations can
often be driven by another unmeasured factor that
also changes over time (see Legendre & Legendre
1998). Thus, it is imperative to control for
temporal trends before reliable inferences can be
made, which can be achieved by separately plotting
each variable against time and using the residuals
for subsequent analysis. If changes in one factor
are indeed dependent on another, departures from
the linear predictions (residuals) should still be
correlated after detrending. Having detrended the
data, annual Balearic shearwater records in UK and
Irish waters are not correlated with annually
averaged SST in the same region (Spearman’s
rho=0.153, n=24, p=0.480), even if the SST
data are lagged by 1 year (Spearman’s rho=0.277,
n=23, p=0.201).

Even if one argues that this methodological
approach is overly conservative (which we would
dispute), there are several equally parsimonious
non-SST-related explanations for patterns described
by Wynn er al. (2007). While we do not dispute
that UK and Irish records of Balearic shearwater
has increased in recent years, this does not prove
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that the number of birds visiting the UK has
increased. Following work by Bourne er al. (1988),
the Mediterranean shearwater was split from
Manx shearwater Puffinus puffinus in 1991. This
elevated taxonomic status undoubtedly increased
awareness of the species. Splitting Balearic Shear-
water records into three groups of years we find
no clear trend during 1980-1990 (Spearman’s
rho=0.009, n=11, p=0.979), a significant increase
from 1991 (the year of the split) to 1996
(Spearman’s rho=0.829, n=6, p=0.042) and no
clear trend 1997-2003 (Spearman’s rho=0.036,
n="7, p=0.480). Thus the increase in records
between 1980 and 2003 can be explained by
increasing records over six years in the early 90s,
around the time that Balearic shearwater acquired
species status. Importantly, this apparent step
change is not associated with changes in oceano-
graphic conditions, such as the documented regime
shift in the North Sea between 1983 and
1988 (McQuatters-Gollop ez al. 2007). Therefore
the apparent increases could simply reflect a
change in observer awareness. The authors
acknowledge the role of observer bias in their
results, arguing that the consistency of temporal
and spatial trends indicates that observer bias has
not significantly influenced the results. We counter
that this is consistent with wide-scale increases in
observer-related bias. Furthermore, data from three
northeast Atlantic observatories, where observer-
related bias is reduced, reveals inconsistent trends
in Balearic shearwater records (fig. 2 in Wynn &
Yésou 2007), with records decreasing since 1992 at
one of the three observatories.

While Wynn et al. (2007) do not claim a direct
causal connection between SST variability and Balea-
ric shearwater numbers, the title implies this. We
suggest that the evidence to support this speculation
is not robust. Although the dietary information
presented by Wynn ez al. (2007) is correct, they fail
to recognize that fishery discards may comprise
more than 50% of the energy requirements of
Balearic shearwaters in the Mediterranean (Arcos &
Oro 2002). Interactions between seabirds and fish-
eries are poorly understood, but there is evidence
that seabirds are sensitive to changes in discard
availability (Votier er al. 2004). Complex changes in
stock structure and management have lead to vari-
ation in the availability of fishery discards at a global
scale. Given the importance of this resource
to Balearic shearwater, we cannot exclude the possi-
bility that these changes in fisheries may have had an
influence on their distribution, although we currently
have no information on the foraging behaviour of
Balearic shearwaters in the Atlantic.

We accept that changes in SST could have
driven an increase in the number of non-breeding
Balearic shearwaters in UK and Irish waters,
but the data presented by Wynn er al. (2007) do
not support this and other equally parsimonious
explanations exist. Given the current conservation
status of this species, it is vital that we consider

all potential mechanisms that might explain
changes in numbers or distribution to enable
appropriate conservation strategies to be set
in place.
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