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Abstract: The Cantabrian brown bear (Ursus arctos)

population of northwest Spain has been monitored

since 1982. Population trends have been estimated

using counts of females with cubs-of-the-year (here-

after, FCUB). A population viability analysis found a

mean annual decrease of 4–5% for 1982–95, but with

a stabilizing or even slightly increasing trend in the

early 1990s. A recent paper in Ursus concluded that

the population was ‘‘recovering,’’ with a 7.5%
annual increase, based on the FCUB index for 1994–

2004. We show several factors limit the interpreta-

tion of an increasing trend based on the FCUB data.

First, data collection was not systematic, nor were

spatial sampling and sampling effort sufficiently

accounted for, leading to an arbitrary election of the

period to estimate FCUB trends. Second, data sets did

not meet probabilistic analytical requirements.

Third, the assumption that the FCUB trend, albeit

positive, directly reflects the population trend was

not justified. In addition, we argue that alternative

hypotheses explaining FCUB trends should have been

presented, particularly because of the absence of a

correlation between population and range increases.

Altogether, we call for caution when analyzing data

about critically endangered populations like that of

brown bears in the Cantabrian Mountains.
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Communicating good news and partial success on

wildlife conservation to the public is an important

task, but suggesting that conservation goals are at

hand with scarce or ambiguous evidence can be

dangerous, promoting overconfidence and loss of a

critical attitude. The critically endangered Cantabrian
brown bear (Ursus arctos) population of northwest

Spain has around a hundred bears in 2 subpopula-

tions (Zedrosser et al. 2001), in barely 7,500 km2

(Naves et al. 2003). Based on counts of unduplicated

females with cubs, Palomero et al. (2007) concluded

that the population was recovering. Palomero et al.

(2007) estimated a 7.5% annual increase in the

western population, and stated that this trend was a
consequence of a reduction in mortality due to

enhanced protection. Pérez et al. (2009) found some

evidence of connection between both the western and

eastern Cantabrian populations, which have been

isolated for around 10 generations. However, it is

unknown if this connection occurred previously but

was undetected. These findings are good news for one

of themost endangered brown bear populations in the
world (Servheen et al. 1999, Zedrosser et al. 2001),

which is the last stronghold of the western European

lineage, the most ancient one of the Eurasian brown

bears (Taberlet and Bouvet 1994).

Nevertheless, if a trend estimate of an endangered

population is wrong, negative consequences may

arise. A type I error could lead to conservation
prioritization and action responding to short-term

noise rather than a longer-term signal, with con-

comitant waste of scarce resources. However, a type

II error can have adverse consequences on the

success of conservation efforts because knowledge

of the direction and magnitude of trends often

determines the immediacy and scope of management

action (see Maxwell and Jennings 2005). The paper
by Palomero et al. (2007), concluding that the brown

bears in the Cantabrian Mountains are recovering, is

based on the females with cubs-of-the-year (hereafter

FCUB) index for 1989–2004. We argue that both the

data set and the analyses used in that paper do not

permit those conclusions. We discuss 3 major factors

limiting the interpretation of an increasing trend

based on the available FCUB data and extrapolations
at the population level: sampling effort during the

study period, non-rigorous sampling procedures,

and failure to consider alternative biological expla-

nations for observed increases.4albertofg.uo@uniovi.es
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Sampling effort increased during the
study period

The number of dedicated and qualified bear

observers (sensu Palomero et al. 2006, 2007) increased

continuously between 1989 and 2004. Using data from

Palomero et al. 2006:24 (Fig. 1.3, the same data

analyzed by Palomero et al. 2007), we found a

significant exponential increase in the number of

observers of both Cantabrian populations. We per-

formed a generalized linear model (GLM) fit with the

annual number of observers as the response variable,

with Poisson error distribution and a natural log link

function. For the western population, the exponential

rate of increase of observers was 0.112 (SE 5 0.03; P ,

0.001) during 1994–2004, whereas the bear population

increase detected by Palomero et al. (2007) for the same

period was 0.072 (SE 5 0.036; P , 0.05). For the

eastern population, the exponential rate of increase of

observers was 0.118 (SE 5 0.025; P , 0.001) during

1989–2004, whereas the trend of FCUB was not

significant (0.0301; SE 5 0.046; P . 0.05). We argue

that, in addition to personnel from non-governmental

organizations, an increase in the number of publically

employed wildlife rangers among these bear observers

also should be considered, as they were responsible for

up to 28% of the FCUB data (Palomero et al. 2007:148).

Further evidence of increasing effort is provided by the

trend in number of FCUB with .4 observations/yr in

the western population (GLM with Poisson error

distribution and natural log link function: b 5 0.077;

SE 5 0.030; P , 0.01; Palomero et al. 2007:149, Table

1). Existence of temporal trends in variance may reflect

a trend, an increase in this case, in the accuracy of FCUB

annual counting.

Differences in FCUB searching effort (in this case

an increase in effort) can have important conse-

quences. Palomero et al. (2007) justified the exclu-

sion of 1989–93 data from the western population

because search effort was considered lower than in

later periods. We argue that the detected trends in

searching effort should have been specifically and

carefully accounted for when estimating the trend in

FCUB for 1994–2004.

Data collection was not systematic and
data sets did not meet probabilistic
analytical requirements

Data collection on FCUB in the Cantabrian

Mountains was collected in an opportunistic way

that was likely to yield repeated observations of

some bears. Palomero et al. (2007) ‘‘obtained

information from hunters and others within the

areas occupied by the bear populations,’’ and further

‘‘members of the team prospected areas where

females with cubs or their sign had been observed.’’

This procedure yields a very special data frequency

distribution, very different from distribution fre-

quencies of systematic field surveys (compare Table

2 in Palomero et al. 2007 with Table 4 in Keating et

al. 2002; 80% of Yellowstone FCUB were observed,5

times/year, whereas in the Cantabrian Mountains

82% of FCUB were observed .5 times/ year).

However, Palomero et al. (2007) used the Chao

estimator as a ‘‘complementary effort to evaluate if

the minimum number of FCUB observed was far from

the theoretical value,’’ even recognizing that their

data ‘‘did not strictly fit the requirements of its

application …and the possible bias of the estima-

tor.’’ Given the virtually identical value of the Chao-

corrected estimate and the observed one and the low

numbers of annually observed FCUB, it would be

virtually impossible for them to be significantly

different. Nevertheless, Palomero et al. (2007:146)

assumed that FCUB present each year is estimated as

the number of such animals actually observed, and

used FCUB observed to estimate population trend.

They validated FCUB observed with a probabilistic

analysis, despite the fact that the distribution of the

data was not appropriate for the approach they

used. Other researchers also have considered the use

of Chao2 estimator to be inadequate for their data

sets of FCUB in small populations (Brodie and

Gibeau 2007).

Moreover, uncertainty should be addressed in the

statistical analysis. The application of count proto-

cols by different teams in the Cantabrian Mountains

yielded substantially different results in the number

of unduplicated FCUB, which is surprising given the

low numbers considered. For instance, the estima-

tion of annual FCUB for 1989–95 by Wiegand et al.

(1998:549; considering their upper range, see Table

5) and by Palomero et al. (2007), i.e. the period in

which both studies overlapped, yielded different

number of estimated FCUB in 5 of 7 years. The

estimation by Wiegand et al. (1998) was 1–2 FCUB

higher than that of Palomero et al. (2007) in 4 years

(1989, 1991, 1992, and 1993; that represents a

difference of 15–33% for those years), whereas the

estimation by Palomero et al. (2007) was 1 FCUB

higher in 1 year (1994; which represents a difference
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of 50% that year). We feel that these issues should

have been specifically and carefully accounted for

when estimating FCUB trend.

FCUB trend may not reflect
population trend

Biological factors other than population increase

can complicate the interpretation of FCUB trend. We
think there are no available data to properly assess

whether FCUB trends reflected true population trends

in the Cantabrian Mountains. Although more

detailed rule sets improve the criteria to count and

distinguish FCUB generally and in the Cantabrian

Mountains specifically (Naves et al. 1999, Ordiz et

al. 2007, Palomero et al. 2007), important data on

reproduction parameters and age and sex structure
are lacking. Palomero et al. (2007) suggested that the

population trend was a consequence of a reduction

in mortality due to enhanced protection. That is only

one of several factors that could explain the detected

FCUB trend. Since 1996, 4 confirmed and 5 suspected

cases of infanticide have been reported, with at least

2 of the affected females having cubs of the year the

following spring (Fernández-Gil et al. 2010). Thus,
these females would be included in the FCUB counts

in 2 successive years. If the rate of infanticide would

had been increasing (there were no observed events

prior to 1996), the mean litter interval would

decrease, resulting in increasing observations of

FCUB even in a stable population. Moreover, the

recent implementation of techniques like digital

photography through spotting scopes in the Cantab-
rian Mountains increases the certainty of FCUB

identification, implying a higher probability of

distinguishing observations of different FCUB that

might have earlier been assigned to the same FCUB.

This probably led to a decrease in type II errors

(sightings of different FCUB groups mistakenly

classified as the same).

The possible influence of environmental factors

should be considered as well. Wiegand et al. (1998)

suggested that favorable climatic conditions in the

early 1990s might be partially responsible for the

slightly positive trend of the Cantabrian population

during that period. This has been addressed as a key

factor influencing population dynamics in other

areas (Schwartz et al. 2006).

Some of the analyses by Palomero et al. (2007) do

not support a conclusion that the population was

recovering during 1989–2004. The geographic ex-

pansion of the FCUB distribution was weak. Within

1994–2004, no other temporal window (1995–2004;

1996–2004; 1997–2004…2002–2004) showed signifi-

cant positive trend, suggesting a cautious interpreta-

tion of the results. We also point out that other

analyses have shown a low availability of suitable

habitat for the population (Naves et al. 2003), which

in the long term may be the greatest constraint for
the viability of this population.

We recognize the usefulness of the FCUB index,

currently the only population index with a long data

set to monitor the Cantabrian bear populations.

However, one must carefully consider the limitations

during data analysis and interpretation, because the

trend of the population size does not necessarily

follow the trend of the FCUB index (Eberhardt and

Knight 1996). We believe that further research is
required to determine the trend of the brown bear

population in the Cantabrian Mountains and the

causes of the observed trend of the FCUB index. We

suggest that current population status and analysis

of trend could be evaluated by a population viability

analysis, but accounting for essential factors such as

sampling effort. Thus, the principle of caution

should prevail, especially in a critically endangered
population, which is the current status of the brown

bears in the Cantabrian Mountains.
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población occidental. Fundación Oso de Asturias,

Oviedo, Spain. (In Spanish.)

———, ———, E. REVILLA, AND M. DELIBES. 2003.

Endangered species constrained by natural and human

factors: The case of brown bears in northern Spain.

Conservation Biology 17:1276–1289.
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1998. Assessing the risk of extinction for the brown

bear (Ursus arctos) in the Cordillera Cantábrica, Spain.
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