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Cod, harp seal and minke whale are the main top predators in the Barents Sea

ecosystem. In the last decade, the abundance of cod has increased considerably, and is

at a record high level. In spite of this, the growth and condition of cod has remained rather

stable, although some decrease is seen in size at age of large, mature cod. During the

same period, the abundance of harp seals has declined whereas the minke whale stock

has been at a stable level. The body condition (blubber thickness) of these two mammal

stocks has, however, decreased, with the strongest decrease observed for harp seals. A

possible hypothesis for explaining this is that cod outperform the marine mammal stocks

in the competition for food. The main advantages for cod are most likely larger availability

of food (mainly capelin) during winter-spring than for marine mammals, as well as a wider

range of prey species being available to cod than to marine mammals. Harp seals are

more dependent on prey items found close to the ice edge than the other two predator

stocks are, which could partly explain why the performance of harp seals is worse than

that of the two other main top predators in the area.

Keywords: cod, harp seal, minke whale, Barents Sea, competition, top predators

Introduction

The abundance of high trophic level or apex predators such as marine mammals and large pisciv-
orous fish have varied substantially worldwide over the past five decades (e.g., Pauly et al., 1998;
Myers and Worm, 2003; Estes et al., 2011). Current trends in harvested fish populations appear to
be diverging among regions; stabilizing in some regions but continued to decline in others (Worm
and Branch, 2012). As for marine mammals they are either protected or harvested at very low and
sustainable levels. In the North Atlantic there has been an increasing trend in whale species such as
fin whales and humpback whales (Haug et al., 2011), while there are examples of both increasing
(harp seals; ICES, 2013a; Øigård et al., 2014a) and decreasing (hooded seals; Øigård et al., 2014b)
seal stocks. Although the ecological consequences of such predator changes vary among ecosystems
(e.g., due to functional diversity of top predators) several studies point out that cascading effects
through the entire food web is a likely outcome (Pauly et al., 1998; Frank et al., 2005). Understand-
ing the role of high trophic predators and how they respond to changes in the resource availability
is important to predict future functioning of ecosystems.

The Barents Sea ecosystem (BSE) is a shallow (average depth 220m, depth range 20–500m)
high latitude shelf sea that supports major fisheries and where the productivity is high but
vary considerably between years (e.g., Wassmann et al., 2006) that supports major fisheries. The
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FIGURE 12 | Biomass-based diet composition of minke whales sampled in the northern (North) and southern (South) Barents Sea in the periods

1992–2004 and 2010–2011. Based on data from Haug et al. (2002), Windsland et al. (2007) and Meier et al. (in press).

Haug, 2001; Windsland et al., 2007). The age composition of the
capelin consumed by the whales varied in space. It was mainly
3 or 4 years old capelin (i.e., mature, see Gjøsæter, 1998) in the
southern Barents Sea, while capelin eaten north of the spawning
grounds, around Spitsbergen and Bear Island, were considerably
smaller with only ca. 50% being in the size range of mature fish
(i. e., > 14 cm). The majority of herring eaten in the southern
Barents Sea were below 20 cm (≤2 years old), whereas haddock
taken in this area had a wide size distribution (from 5 to 65 cm)
including both juvenile and large adult individuals, although both
length and age analysis showed that the majority were smaller
haddock.

In 2003—2013 the minke whale distribution was surveyed
in August-September, along with the distribution of their main
prey species, in joint Norwegian-Russian ecosystem surveys (e.g.,
Michalsen et al., 2013). During the first part of this period
(2003–2007), the majority of minke whales were feeding in the
northern Barents Sea, north of the polar front in association
with high zooplankton (krill) concentrations in the productive
marginal ice zone (Skern-Mauritzen et al., 2011). They were
also predominantly north of the capelin, further indicating that

capelin was not themajor forage species, at least not in these years
with low capelin abundances. Only a small fraction of the minke
whales foraged in the southern Barents Sea, in areas inhabited by
blue whiting and herring. Hence, there is likely a shift in whale
distributions and diet from early summer, when diet samples are
collected during the minke whale harvest, to late summer and
early autumn when most whales feed in the north. Variations in
diets between periods of the year were also demonstrated during
dedicated ecological studies of minke whales in the Barents Sea
in 1993–1994 (Haug et al., 1996).

Changes in Predator’s Growth and Condition During

Recent Years
The per capita consumption and growth of younger cod has been
stable in recent years, while for older cod, this has decreased
slightly in the last couple of years (ICES, 2014a, Figure 13).
The condition factors show the same development (Figure 14).
Although the condition factor of older fish has been slightly
below the long-term mean in the last years, it is still well above
the lowest levels experienced during the first capelin collapse in
the late 1980s.
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FIGURE 13 | Annual weight at age (kg) and per capita consumption (kg/year) for medium (age 4) and large (age 8) cod (ICES, 2014a).

Harp seal body condition, estimated from samples taken dur-
ing spring in 1992–2011, exhibited a slow increase from 1992 to
2001, where after a significant decrease to a minimum in 2011 has
occurred (Øigård et al., 2013, Figure 14).

Similar to other baleen whales, minke whales improve their
body condition by increasing their fat deposits during the feed-
ing period, and thereby store energy reserves for wintering and
breeding at lower latitudes when their feeding activity is assumed
to be low (Næss et al., 1998). Comparison of minke whales body
condition in years of high and low abundances of immature her-
ring showed that minke whales in the southern Barents Sea, par-
ticularly immatures and adult females, were in significantly bet-
ter condition in years when the abundance of immature herring
was high (Haug et al., 2002). A time series of blubber measure-
ments, made dorsally right behind the blowhole as described in
Haug et al. (2002), taken under commercial whaling in the period
1992–2013 shows a significant negative trend over the period
with particular low values in 2013 (see Figure 14).

Discussion

Possible Mechanisms in Predation and
Competition
How a stock develops over time depends on survival, feeding,
and reproduction, and the population dynamics is a result of

how these factors vary throughout the life-cycle and during the
year. We here present the results in terms of total stock status
(abundance, condition etc.) and try to relate that to processes
(competition, predation etc.) going on in different seasons and
for different life stages of the stocks under consideration.

A more recent study on harp seals body condition indicated
that high abundance of krill impacted the seal condition posi-
tively, emphasizing the ecological significance of krill as key food
for harp seals during summer (Øigård et al., 2013). High abun-
dances of capelin, polar cod and cod, however, had a negative
impact on the seal condition. Indirect effects such as competi-
tion between harp seals and prey for shared resources such as
krill may have a negative effect on the condition with subsequent
implications for the breeding success. Longer migration routes
with increased energy expenditure, as a result of less ice, between
the breeding/molting areas and feeding areas along the ice edge
may certainly also have contributed to the reduced recent harp
seal body condition.

The variation in blubber thickness within and between years
is much more conspicuous for harp seals than for minke whales.
This is to some extent expected given that minke whales are
much larger animals and, as such, are expected to have less
blubber thickness relative to their size (due to smaller surface-
volume ratio). Also, the large-scale migratory behavior of minke
whales may bias the blubber thickness toward less variability
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FIGURE 14 | Blubber thickness (mm, with 5–95% confidence

intervals) for harp seal and minke whale (left axis) and condition

factor (100000 × weight (kg)/L3 (cm)) (right axis) for age 4 and 8

cod. Range of annual sample sizes (individuals measured): Harp seals

75–310, minke whales 216–635. The condition factor for age 4 cod is

calculated from the winter survey (ICES, 2014a, Tables A5, A6), and for

age 8 it is calculated from the Lofoten survey (ICES, 2014a, Tables A7,

A8).

because lean minke whales may not be able to perform long-
distance migrations or may migrate out of the Barents Sea due
to bad feeding conditions thereby being under-represented in the
catches. In contrast, harp seals are present in the Barents Sea all
year round.

The distributions of cod, particularly medium and large indi-
viduals, and minke whales overlap to various degree during the
year. The most intensive spatial overlap between the two preda-
tors occurs during summer and autumn in the central and north-
ern parts of the Barents Sea. Given our dietary knowledge of
these predators they compete (directly) for krill and capelin in
these periods (Haug et al., 2002; Johannesen et al., 2012). A
recent study in which the intra- and interspecific competition
among top-predators (cod, minke whale and sea birds) was ana-
lyzed concludes that minke whales and cod compete for food and
that their diets depend on the abundance of herring and capelin,
respectively (Durant et al., 2014). That study further suggests that
the diet overlap among these predators generally increase with
changes in herring and krill abundances. Unfortunately, the harp
seals were not included in that due to lack of synoptic (space
and time) diet data. Harp seals are assumed to be distributed in
open waters along and at moderate distances from the ice edge
in the period June-October (Nordøy et al., 2008) and as such
one would expect some degree of spatial overlap between harp
seals and the two other predators (cod and minke whale), how-
ever, there is little empirical evidence to support that. It should

be emphasized, however, that predators may still compete for
food despite lack of spatio-temporal overlap between the preda-
tors as long as their diets overlap and they feed on the same
stocks of prey. No direct diet comparisons between harp seals and
cod have been conducted earlier but they share some preferred
prey such as capelin, krill, amphipods and polar cod and as such
there may be competition among them. In fact, a recent study
(Øigård et al., 2013) suggests competition between harp seals and
for example cod for shared resources, such as krill. Medium and
large cod have similar geographical distributions during sum-
mer/autumn, although the areas close to the northern and north-
eastern boundary of the cod distribution are dominated by large
cod. Predators of different size and feeding behavior probably
also react differently to variable prey density; a possible reason
why small/medium cod do better could be that they can utilize
low densities of zooplankton which are not attractive for larger
predators.

Spatial overlap between these predators also occurs during
other parts of the year. Medium-sized cod and harp seal overlap
to some extent close to coast of Norway/Russia in March/April
when harp seals migrate back from the White Sea. During this
period they feed on spawning capelin. It is also likely that there is
overlap in distribution between minke whales and large (mature)
cod in spring in the south-western Barents Sea when both are
migrating northwards. However, the food abundance in that area
at that time is likely to be fairly low.

Frontiers in Ecology and Evolution | www.frontiersin.org 12 March 2015 | Volume 3 | Article 29

http://www.frontiersin.org/Ecology_and_Evolution
http://www.frontiersin.org
http://www.frontiersin.org/Ecology_and_Evolution/archive


Bogstad et al. Barents Sea battle for food

If several stocks are found in the same geographical area, the
main factors in their competition for prey are their vertical dis-
tribution relative to that of the prey, as well as their prey type
preferences and ability (mobility, mouth opening etc.) to catch
prey of different species and sizes.

To properly understand predatory interactions we need to
understand the predator’s potential predation space in 3D. Some
benthic organisms are, however, available for cod, but not for
seals or whales. In contrast to cod there is a trade-off between
energy use and predation for sea mammals because they have to
pay an energetic price for diving. Diet studies and diving exper-
iments (Blix and Folkow, 1995; Haug et al., 2002) indicate that
minke whales primarily feed in the upper 100m of the water col-
umn. Measurements of dive duration have indicated that minke
whales usually stay submerged in dives lasting between 4 and
6min (Folkow and Blix, 1993). Harp seals use the entire water
column but are obviously short-duration divers that normally
stay submerged for less than 10min which would leave very little
time at depth if the animal chose to dive as deep as 300m (Nordøy
et al., 2008). It should be emphasized that there were few animals
included in the mentioned study and the seals displayed major
individual as well as spatio-temporal variation in dive behavior
most likely due to spatio-temporal variability in prey availabil-
ity. Nevertheless, more than 50% of all dives were shallower than
100m. Diving behavior of both minke whales and harp seals
seems consistent with animals primarily exploiting schooling fish
or high concentrations of zooplankton.

The hunting pressure on harp seals decreased substantially in
all areas around 1980 (ICES, 2013a) and as a result the popu-
lations increased in size. However, Barents Sea/White Sea harp
seals has faced severe problems with a recent dramatic pup pro-
duction decrease following a slow increase of the population from
the mid-1970s (Skaug et al., 2007) to a current level of approxi-
mately 1.4 million individuals (ICES, 2013a). Problems with ice
retreat seem to affect the Barents Sea/White Sea population in the
samemanner as observed in the Northwest Atlantic (Stenson and
Hammill, 2014). Barents Sea /White Sea harp seals were observed
to exhibit poorer body condition in recent years than 10–15 years
ago by Øigård et al. (2013) who also observed possible links
between the abundance of several distributional overlapping and
food-competing fish species (cod, polar cod, capelin) and seal
body condition (the more fish, the poorer seal condition). Sim-
ilar body condition data are not available for the Greenland Sea
harp seal population, but it is known that the two Northeast
Atlantic harp seal populations share the same feeding grounds
in the northern Barents Sea during their most intensive feeding
period from July to November (Folkow et al., 2004; Nordøy et al.,
2008).

Apparently, it may look as if the harp seal is paying a price of
having a big cod stock; the body condition has declined much
the past decade (Øigård et al., 2013). Similar observations has
been made in common minke whales where there is a negative
trend in body condition over the period 1992–2013, with par-
ticular low values in 2013 (Hiroko Kato Solvang, Institute of
Marine Research, Norway, pers. comm.). While the stocks of fish
in the Barents Sea, cod in particular, are at record high levels
now (ICES, 2014a), the situation is the opposite in the Northwest

Atlantic. For example the cod has been almost completely absent,
due to the fisheries, the past two decades (Link et al., 2009;
Hutchings and Rangeley, 2010). Furthermore, in 1991 there was
a major reduction in capelin biomass in the Newfoundland—
Labrador shelf area, and to date this stock has not recovered
(DFO, 2010). Concomitant increases in the abundance of North-
west Atlantic harp seals has prompted modeling enquiries to
assess whether these events were related (Buren et al., 2014): Cod
biomass dynamics were best explained by a combination of fish-
eries removals and capelin availability, whereas seal consumption
was found not to be an important driver of the cod stock. Buren
et al. (2014) did, however, not assess if the currently generally
low pressure on common prey species by cod might have some
beneficial effects on harp seal growth and condition in the area.
Long term fluctuations in body condition have been observed in
Northwest Atlantic harp seals where adult seals were in poorer
condition in the early 1990s (after the collapse of capelin and with
cod on its way down, Buren et al., 2014) than in the mid 1980s
before the fish stocks declined (Chabot et al., 1996).

Cod cannibalism decrease with prey size and medium sized
cod (above 50 cm) are rarely exposed to cannibalism (Yaragina
et al., 2009). All the major predator groups (medium/large cod,
harp seal, and minke whale) may prey upon small fish. Only
minke whales and some large cod appear to prey on larger fish
above ca. 30 cm.

General performance of stocks will depend on the conditions
they are exposed to throughout the year and throughout their dis-
tribution area. In the summer-autumn feeding period, it is not
obvious that the food abundance and distribution of predators
and prey has changed in a way that would favor cod, in particu-
lar medium sized cod, compared to harp seals and minke whales.
The recent decline of polar cod in the Barents Sea (Prokhorova,
2013) is, however, more likely to affect the harp seals more than
the other stocks due to the dietary importance of polar cod. Also
medium-sized cod has been able to feed on capelin during the
spawning migration each year, and the abundance of such cod
has decreased toward an average level during the last couple of
years. The abundance of large cod has increased so strongly dur-
ing the last years that some reduction in individual growth rate is
to be expected. The reduction in the herring stock during the last
years (ICES, 2013b) would affect the minke whale stock consid-
erably, as minke whales overlap considerably with young and, to
a lesser degree, adult herring in the Barents Sea (Lindstrøm et al.,
2002). Cod also feed on herring during cod spawning migra-
tion (Michalsen et al., 2008), but this is a fairly small part of the
total cod consumption and a decline in adult herring abundance
would thus have a minor direct impact on cod.

Macro-zooplankton is seemingly playing a key role in the diet
of harp seals and minke whales. In periods of low capelin abun-
dance, minke whales increased the predation on cod and krill
whereas harp seals switched to amphipods. In recent years, the
capelin stock has been of medium or large size, and zooplank-
ton has not played any role in cod feeding. There is a negative
relationship between the amount of capelin and macrozooplank-
ton (Dalpadado and Skjoldal, 1996) explained as a direct effect of
variable grazing pressure from capelin. This mechanismmay also
affect the competition among cod, profiting on a large capelin

Frontiers in Ecology and Evolution | www.frontiersin.org 13 March 2015 | Volume 3 | Article 29

http://www.frontiersin.org/Ecology_and_Evolution
http://www.frontiersin.org
http://www.frontiersin.org/Ecology_and_Evolution/archive


Bogstad et al. Barents Sea battle for food

stock and the sea mammals, profiting on a high abundance of
zooplankton. This may partly explain the negative relationship
between seal condition and amount of capelin referred to above.

The general retraction of the ice edge northwards during the
last decade may have opened up new areas both for primary
and secondary producers, and there are indications from the
ecosystem surveys (Michalsen et al., 2013) that macrozooplank-
ton is much more abundant in the marginal northern areas than
centrally in the Barents Sea. It is difficult to infer from these
observations how that would affect the feeding situations for the
predatory stocks. The lack of zooplankton in central areas may
be caused by down grazing since the capelin stock has moved
through this area on the feeding migration northwards. Whether
the sea mammals may benefit from increased plankton stocks
in the north, depends on whether the capelin halt the north-
ward migration before they reach the northern limit of zooplank-
ton distribution, that is, whether there are rich feeding areas for
the mammals north of the capelin feeding area. Observations
from the ecosystem surveys (Michalsen et al., 2013) suggest that
the minke whales may have found such areas to feed in Skern-
Mauritzen et al. (2011). However, few seal observations have been
made during these surveys, probably because the seals are depen-
dent on ice and have moved north of the area observed dur-
ing these surveys. If the zooplankton rich areas do not extend
to the ice edge, the harp seal may suffer food shortages more
than the whales do, that can feed where the food is available,
disregarding the distance to the ice edge. The fact that blubber
thickness has decreased more among seals than among minke
whales (Figure 14) indicates that such mechanisms may have
been present in recent years.

What is Likely to Happen—Short Term and
Longer term?
Short Term
Given the recent average recruitment we expect that the cod stock
will decline from the high level presently observed and this may
result in improved individual growth, as the growth rate of a
cod cohort is dependent on the abundance of the cohort itself
as well as adjacent cohorts (Kovalev and Yaragina, 2009). The
harp seal stock is also likely to continue to decrease due to recent
poor recruitment, and the available per capita food may increase
and improve the conditions for the seals. The Norwegian spring
spawning herring stock has suffered from low recruitment for
several years, and historically, such periods of poor recruitment
have alternated with single or a few very strong year classes (ICES,
2013b). New strong herring year classes may occur any time, and
this could have a significant negative effect on capelin recruit-
ment and thus possible cascading effects on the ecosystem (see
e.g., Hjermann et al., 2010). A decreasing capelin stock will prob-
ably (but not necessarily—see Gjøsæter et al., 2009) affect the cod
growth and condition negatively. Krill is observed to be a major
component in the diets of both harp seals (Lindstrøm et al., 2013)
and minke whales (Haug et al., 1996, 2002), particularly during
summer. Increased krill biomass, as a result of relaxed top-down
control by capelin, is therefore likely to be more beneficial to the
sea mammals than the cod. However, if juvenile herring does not
replace capelin it is possible that minke whales may experience

the same conditions as in 1995–1996 when they had to switch to
krill and gadoids.

Longer Term
Increasing water temperatures and reduction or loss of sea ice
may have major effects on the energy flux in the system (e.g.,
Wassmann et al., 2006; Post et al., 2013). Model simulations sug-
gests that reduced sea ice weakens the stratification and hence
the phenology of the lower trophic levels. Weaker and more vari-
able water stratification is assumed to result in a higher pelagic
production and a weaker benthic-pelagic coupling (Wassmann
et al., 2008). If these simulations are correct, we might expect
a lower benthic production which is likely to affect cod more
than the mammal predators since cod feed on the benthic com-
munity (Johannesen et al., 2012). On the other hand earlier and
prolonged seasonal ice-melt may cause increased mismatches
between phytoplankton blooms and zooplankton production
(e.g., Søreide et al., 2010) and as a result lower pelagic production.
The ecological consequence of more light and ocean freshening,
which have antagonistic effects on phytoplankton production, is
poorly understood (Wassmann et al., 2011). A more recent study
(Ardyna et al., 2014) suggests that loss of sea ice triggers late
autumn phytoplankton blooms but which of the predators that
will benefit most from this is difficult to say, however, changes in
the distribution and length of the production period is likely to
affect themigration patterns of both cod and themarinemammal
species.

In case of a continued warming, predator and prey stocks are
likely to move further north—but cod is not likely to move into
deep Polar Ocean. Although minke whales are shelf feeders they
do feed in deep sea areas and as such they will have no problem
of feeding successfully in the polar ocean and, to a lesser extent,
the same applies for harp seals. However, if the ice conditions in
the White Sea, the main breeding area for Barents Sea harp seals,
deteriorate, the seals may have to change to other breeding areas
and this could affect their migration pattern considerably. Cod
migration patterns could also change considerably if new spawn-
ing areas such as the Bear Island area or the Novaya Zemlya coast
appear. A radical shift of breeding/spawning areas represents a
profound change to the whole life history of a stock, since this
will affect the drift pattern of larvae (fish) and feeding area of the
young (seals) in an unpredictable way.

A gradual shift in species composition toward more Atlantic
dominated zooplankton species which has been observed the
past decade (Dalpadado et al., 2012) implies that fatty arctic
ice-associated prey such as amphipods is being replaced by less
fatty Atlantic species (Wassmann et al., 2006; Falk-Petersen et al.,
2007). The outcome of this change is difficult to predict but, in
general, less energy-rich food will allow the predators to build up
less energy during the feeding season which, in turn, will affect
their ability to undertake long migrations to spawning/breeding
areas and to develop gonads or suckle their young. Increased
water temperature will speed up all the processes in the ecosystem
due to increased metabolism with the exception of sea mammals
that will use less energy because they are thermoregulated ani-
mals. As a result the energy turnover will increase and this will
most likely result in a more variable ecosystem.
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There have been several modeling attempts using dynamics
multispecies models (e. g., Bogstad et al., 1997; Schweder et al.,
2000; Lindstrøm et al., 2009); “what-if ” scenarios (20–100 years
into the future) has been run with respect to harp seal, minke
whale, cod, capelin and herring. Model comparisons are difficult
to make and conclusions are difficult to draw due to differences
in model structure and assumptions. For example, in Gadget and
MULTSPEC, a larger whale population resulted in higher stock
levels of capelin and slightly reduced cod and herring stocks; the
rise in predation on capelin as a result of a larger whale stock
was more than compensated for by reduced predation pressure
on capelin from cod and herring (Bogstad et al., 1997; Lind-
strøm et al., 2009). In contrast, increased whale numbers in the
Scenario Barents Sea model (Schweder et al., 1998) resulted in
a reduced capelin stock. Thus the indirect effect of whales on
capelin through the food web was dominant in the MULTSPEC
and Gadget models, while in the Scenario Barents Sea model the
direct effect of whales preying on capelin were dominant. The
difference may be due both to the functional forms as well as to
parameter values used in the models. Of these three models, only
the Gadget model for the Barents Sea is still operative.

The multispecies models mentioned above have all focused
on top-down effects (predation mortalities induced by the top
predators). Less attention has been given to modeling bottom-up
effects (effects of varying food abundance on predator population
dynamics), but our present study indicates that such effects also
are important. The same model frameworks could still be used.

The results from such studies should in any case be treated
with great caution. One reason is that in those models migra-
tion and thus geographical overlap is at present not affected by
climatic conditions or stock size. That kind of effects could, how-
ever, be included in such models (see Howell and Filin, 2014
for an example with a cod-capelin model), and could possibly
improve the ability of such models to give realistic future scenar-
ios. Appropriate modeling of the direct and indirect impact of
marine mammals on commercial species is also very important,

as seen from the difference between results from different models
described above.

Conclusions

There are a variety of factors influencing the competition between
cod, harp seals and minke whales in the Barents Sea. Their per-
formance is affected both by their food consumption in the
main feeding season in summer-autumn, when they compete for
food, as well as their feeding during the rest of the year. The
main advantages for cod are likely: (1) Larger availability of food
(mainly capelin) during winter-spring than for marinemammals.
This particularly affects immature cod, which has being doing
better than mature cod, and (2) A wider range of prey species
available to cod than to marine mammals, due to the cod’s larger
vertical range. This may more than outweigh the wider size range
of prey available to marine mammals. Harp seals are more depen-
dent on prey items found close to the ice edge than the other two
predator stocks are, and thus it makes sense that the performance
of harp seals is worse than that of the two other top predators in
the area.

Data on Barents Sea cod diets and condition are collected rou-
tinely every year, while collection of similar data from harp seals
andminke whales are donemuchmore fragmentarily. For amore
proper and quantitative comparison of the relation between cod
and the mammals in the Barents Sea, diet and condition data
from the mammals must be collected in such a way that a time
series similar to the one on cod becomes available.
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