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Letter to the Editor 

Response to Kiełpińska and Kowalski: A stab in a self-imposed darkness  

A R T I C L E  I N F O   
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A B S T R A C T   

In a recent paper in Ecological Indicators, Kiełpińska and Kowalski (K&K) present a model aimed to facilitate 
culling of a large fraction of the Baltic grey seal population without sacrificing management aims with regard to 
distribution. Their paper and model include several flawed assumptions with regard to grey seal biology, 
particularly life history, population structure and movements. The actual modelling exercise is intransparent and 
there is no discussion or account for uncertainties or ecological complexities. K&K do not mention or review the 
existing literature on the outcomes of marine mammal culls or investigations of the role of grey seals in the Baltic 
Sea ecosystem, but state an imperative that aquatic top predators must be controlled. Ecosystem modelling has 
indicated that fisheries and a large grey seal population can coexist and that culling of marine top predators can 
have unpredictable and unintended effects. Given the flawed assumptions, lack of regard for uncertainty and 
complexity as well as the actual knowledge gaps, we suggest great caution in the use of K&K’s model.   

1. Introduction 

The conflicts between grey seals and fisheries in the Baltic Sea have 
proven difficult to mitigate, and despite introduction of mitigation 
measures such as seal safe fishing gear and adjustments of fishing 
practices, the conflicts have persisted (Olsen et al., 2018; Stavenow 
et al., 2016). We appreciate the ambition of Kiełpińska and Kowalski 
(2021); (henceforth K&K) to find solutions to the conflicts between seals 
and fisheries in the Baltic Sea. The proposed approach, culling of seals, is 
the tool that has previously shown the greatest efficacy in the reduction 
of seals-fisheries conflicts, but at the cost of severely depleted seal 
populations and local extinctions (Olsen et al., 2018). In its raw form, 
culling is a blunt tool that easily compromises management targets for 
seal populations (Bowen and Lidgard, 2013; Olsen et al., 2018), has 
potential animal welfare issues and is prone to public protests. In 
consequence, it has been attempted to sophisticate culling or derogation 
shooting by targeting “problem seals”, that pose particular problems to 
fisheries with static fishing gear (Königson et al., 2013). 

The article by K&K may also be seen as an attempt at sophistication 
of culling: a mathematical model is applied to estimate the number of 
seals that need to be killed to reach a target abundance without sacri-
ficing distribution targets by risking local seal depletions. Ecology is, 
largely, a numbers game, so mathematics has a large place in this field. 
In ecology there are, however, also many uncertainties and unknowns, 
as well as biological information regarding e.g., behaviour, vital pa-
rameters and species interactions. Acknowledging these is necessary in 
order to apply mathematics to ecological problems appropriately, and 
we are disappointed to find that K&K is lacking in this regard. 

2. K&K’s Background information 

In their introduction, K&K present a number of erroneous statements 
about grey seal biology and conflicts with fisheries. Although these are 

not directly related to the model, they misrepresent the status of grey 
seals in the Baltic Sea and the conflicts with fisheries. Grey seal distri-
bution is described inaccurately as “the northern part significantly 
exceeding that of the southern part” with reference to a Polish television 
show (Krajewski, 2018). The best data on grey seal distribution are 
derived from the Baltic-wide abundance surveys conducted during the 
annual moult. Data from these surveys reveal a high density in the 
central Baltic Proper in central Sweden, southwestern Finland (Archi-
pelago Sea) and western Estonia (Gulf of Riga), with lower abundances 
in the northern parts (the Bothnian Sea, Bothnian Bay and Northern 
Quark), the far eastern Baltic in the Gulf of Finland and the southern 
Baltic Sea (ICES, 2020). K&K’s Figure 1 adds further confusion to the 
distribution of grey seals. It is referring to the Polish TV show mentioned 
earlier (Krajewski, 2018), and it is clear that the data originate from 
seals equipped with GPS tags (HELCOM, 2015). Such tagging efforts 
have only been conducted at specific locations in Sweden, Finland, 
Estonia and Denmark, and consequently, the presented distribution is 
heavily skewed towards the tagging areas and number of tagged seals in 
each area and nowhere near representative of actual grey seal 
distribution. 

K&K state that the current abundance in the Baltic Sea is estimated at 
32,000, without a reference. To our knowledge, there is no abundance 
estimate available. The annual counts of seals hauling out on land 
represent an index of population abundance, as the fraction of seals that 
are at sea during the survey, has not been estimated. In 2019, 38,000 
seals were counted during the Baltic-wide surveys (ICES, 2020), but the 
actual abundance is significantly higher. Later in the introduction, K&K 
state area-specific abundances for Sweden (30,000 individuals, without 
reference), the southern Baltic (32,000 individuals, without reference) 
and the Gulf of Bothnia (25,000 individuals, with reference to HELCOM 
(2018). These statements of local abundance are difficult to reconcile 
with the statement on total abundance, and as with the previous state-
ment on total abundance, we were unable to find support in the 
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literature for the numbers stated by K&K. 
K&K state that Canada are the “leaders” of grey seal culling with 

almost 70,000 seals killed in 2016, with reference to an apparently 
prescient internet news site (MacDonald, 2011). A closer reading of the 
source reveals that this is a proposal for a cull from an advisory council. 
A cull of this scale has not occurred and in their presentation of Canadian 
seal management and population trends in the period 1960–2016, 
Hammill et al. (2017) state that the cull in 2016 was less than 2000 grey 
seals. 

K&K’s introduction includes multiple other misunderstandings and 
omissions. For instance, it is also stated, again without reference, that 
popularization of firearms in the Baltic region after World War I was an 
important factor in the grey seal population collapse. Data on hunting 
mortality of Baltic grey seals in the 20th century show that the hunting 
pressure peaked before World War I, with a later, lower peak in the 
1930’s (Harding and Härkönen, 1999). Also, K&K do not review or 
mention models generally used to forecast population abundance or 
estimate population viability or safe anthropogenic removal, e.g, matrix 
models, population viability analyses or the Potential Biological 
Removal concept (Drake, 2008; Lonergan, 2011; Sykes, 1969) and the 
few references on seal biology are from journalistic rather than scientific 
sources. 

3. Assumptions and uncertainties of model parameters 

In their modelling exercise, K&K use parameters based on biological 
data from grey seals that are in several instances factually wrong. In 
other instances, they do not take account of uncertainties or variation of 
parameters. The first assumption of the model is that there is minimal 
migration between “herds”. The term “herd” is not defined, but K&K 
assume that there is “a few herds of varied size” in the Baltic Sea. The 
lack of genetic structure within the Baltic Sea alone demonstrates that 
this assumption is violated (Fietz et al., 2016; Klimova et al., 2014). 
Furthermore, around year 2000, grey seals were very rare in the 
southern Baltic Sea, but now, they constitute around 7% of the Baltic Sea 
moult count (Galatius et al., 2020). This is clearly a result of either 
substantial migration or movements, as there is almost no breeding in 
the southern Baltic Sea (Galatius et al., 2020). The implied pattern of 
long-range migration between areas is corroborated by tagging data, 
particularly from seals tagged in the southern areas, many of which 
move to the central Baltic Proper (Dietz et al., 2003; Oksanen, 2015; van 
Beest et al., 2019). K&K must also acknowledge a substantial amount of 
movement between areas, when they state a local Polish abundance of 
300 while they estimate that 800 grey seals are drowned in fishing gear 
along the Polish coast annually. 

K&K set sexual maturity at 4 years for females and 6 years of age for 
males and apparently assume that all adult females reproduce at an 
equal rate from the onset of sexual maturity. However, there are large 
differences in the pregnancy rates of grey seals. In the Baltic Sea, 
pregnancy rates (not to be confused with the birth rate, which is lower) 
of 4–5 year old females was estimated at 0.54–0.56 by Kauhala et al. 
(2014). Females come into their prime at 7 years of age, and Kauhala 
et al. (2016) estimated annual average birth rates ranging from 0.63 to 
0.95 for the years from 2003 to 2015 for females in their prime, 7–25 
years of age. These values are dramatically different from the uniform 
birth rate of 1.05 from 4 years of age assumed by K&K. Using a birth rate 
of 1.05 assumes regular occurrence of twin births, but twin seals are 
exceedingly rare (Spotte, 1982), and we are not aware of documentation 
of seal twins ever surviving to weaning in the wild. 

Furthermore, vital parameters such as age-specific mortality, fertility 
and birth rate will vary with environmental conditions and be density 
dependent. Kauhala et al. (2019) found that the abovementioned vari-
ation of annual birth rates of female Baltic grey seals was correlated with 
variation of herring weight; a main prey of grey seals in the region. So, 
not only are reproductive rates much lower than assumed by K&K, the 
large variations that have been documented are not accounted for in 

their model. It is expectable that fluctuations in prey availability will 
also affect parameters like mortality and age at sexual maturity as seen 
in other species (e.g., Read and Gaskin, 1990; Soto et al., 2004). It is 
challenging to document such links, but the uncertainties in this regard 
need to be acknowledged. 

It also seems that it is assumed that the “herds” consist of 85% fe-
males based on “information obtained from experts”. Although partic-
ularly pup mortality seems to be higher in males, there is no evidence 
that females heavily outnumber males; the best available data suggest a 
distribution with slightly more mature males than females (Kauhala 
et al., 2012). K&K’s assumption of 85% females will dramatically inflate 
the reproductive potential of the population. 

It is further assumed that the number (or fraction?) of shot seals is the 
same across all age groups. In practice, this is a highly unrealistic sce-
nario, which introduces further uncertainties with regard to the model 
output. It is known that, e.g., the Finnish grey seal hunt is biased towards 
younger individuals (Kauhala et al., 2012). K&K also assume that equal 
numbers of young and very old seals are removed from the population as 
fisheries bycatch. Again, this is in contrast to published data, which 
suggest that the great majority of by-caught seals are pups, with smaller 
contributions of subadults and adults, most of the latter categories being 
males (Kauhala et al., 2015). 

A measure of validation of the model with regard to assumptions on 
vital parameters could be obtained by comparing the estimated popu-
lation growth rates without culls introduced in the model with observed 
annual average growth rates of Baltic Sea grey seals. Growth rates have 
been estimated at ca 7% in the period 1990 to 2003 (Harding et al., 
2007) and ca 5% in the period 2003 to 2016 (HELCOM, 2018), but such 
validation is not described, although it is stated that “the proposed 
procedure was tested and verified positively using data from the liter-
ature”, whatever that means. 

Finally, the demographic composition of the population at the outset 
of the model is also important for the results, but is not described in the 
paper. 

4. Modelling 

We believe that the model of K&K falls short on several principles of 
good modelling practice. First off all, it is imperative that any modelling 
exercise or development is accompanied by transparent and compre-
hensive tests and analyses of input and output data to ensure the highest 
possible utility and value of the model outcome (Harwood and Stokes, 
2003; Schmolke et al., 2010). Given that the data used in the K&K model 
is completely “expert-based” without any reference to where, when and 
by whom the expertise was provided, the data and model are intrans-
parent. Furthermore, the uncertainty associated with the input data and 
parameters is not clearly communicated. Lack of openly communicating 
and clearly documenting uncertainty about data and knowledge is a 
well-known and general issue in environmental science (van der Bles 
et al., 2019). K&K also fail to set a level of confidence they wish to attain 
in the model output. Doing so is critical if the model results are to be 
considered in environmental decision-making processes, and an 
important aspect of good modelling practice as it forces uncertainty/ 
confidence to be quantified and reported. While we acknowledge that 
models vary in complexity and that quantitative analyses of uncertainty 
and confidence throughout the model development process are not al-
ways straightforward, a basic assessment of uncertainty should always 
be performed, irrespective of data availability or model complexity. In 
summary, we echo van Beest et al. (2021) in that quantifying, doc-
umenting, and communicating known sources of uncertainty in 
ecological models is absolutely crucial for successful environmental 
management. Environmental managers and decision makers should take 
into account the uncertainty when interpreting model estimates, and be 
on high alert when information on uncertainty is missing, as is the case 
in the model of K&K. 
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5. Discussion 

With many of the model assumptions severely violated and no 
analysis of sensitivity to variations of the parameters that go into the 
model, we find that the model results are not useful to management. The 
input data and assumptions are almost all without literature references 
or the citation provided is not freely available and the paper therefore 
fails to follow sound scientific practice. It is stated that the “proposed 
procedure was tested and verified positively using data from the liter-
ature”. The quality of this intransparent validation procedure seems 
doubtful, given the evidently flawed assumptions that go into the model. 
Still, the model is stated as ready to be updated with “limits [for culled 
seals] granted to individual countries” once the legal framework for the 
regulation of grey seals in the Baltic is established. 

As is the case with the lack of analysis of sensitivity to the assump-
tions or to environmental variation, there is no part in the discussion 
dealing with uncertainties or caveats to the model. In the abstract, the 
model is sold as part of a system for grey seal population control that will 
“not affect the number of colonies”. This ignores evidence that identi-
fication of “herds” within the Baltic Sea grey seal population is not 
possible. Grey seals are known to show philopatry and site fidelity in 
their choice of breeding locality and are likely to return to breed in the 
same location year after year (Pomeroy et al., 2000). However, tagging 
studies show that there may be great variation in the distribution of grey 
seals outside the breeding season with some seals staying in the same 
area (e.g., Oksanen, 2015), while others travel to remote parts of the 
Baltic Sea area outside after breeding (e.g., Dietz et al., 2003). In line 
with this, genetic analyses have shown little or no genetic structure in 
the Baltic Sea (Fietz et al., 2016; Klimova et al., 2014). Thus, in practice, 
the “herd” to be managed will be the entire Baltic Sea population, and if 
the culling tool is hunting, it will not be possible to target such a hunt 
with respect to the conservation of breeding colonies, unless it is tar-
geting newborn pups in relation to their numbers in different breeding 
areas. The approach proposed by K&K is likely to compromise the 
growth and expansion of breeding colonies in the southern Baltic Sea. 
Compared to recolonisation of other areas in the North Atlantic, 
expansion to this former breeding range is remarkably slow, potentially 
because of high mortality and disturbance of seals breeding in these 
areas (Galatius et al., 2020). Such mortality is likely to increase with 
substantial culls. 

Robust data on the relationship between local grey seal occurrence 
and damages to static fisheries or competition with fisheries do not exist 
for the Baltic Sea. Lavigne (2003) noted that there seems to be little 
correlation between the size of a marine mammal population and the 
severity of conflicts with fisheries. This also seems to be the case with 
grey seals in the Baltic Sea. In the Baltic area, there are indications that 
damages were still significant in Danish fisheries long into the 
1889–1927 culling programme, when grey seal occurrence in the area 
was severely depleted (Olsen et al., 2018). Likewise, while the occur-
rence in the southern Baltic Sea is still a small fraction of historic levels, 
damages have been reported as being at unsustainable levels for the 
fisheries during the current grey seal recolonisation of the southern 
Baltic Sea (Galatius et al., 2020; Larsen et al., 2015; Olsen et al., 2018). 
Hence, it does not seem that there is a linear relationship between 
fisheries damages and grey seal occurrence; there are problems even at 
low seal densities. It is an open question how much the population needs 
to be reduced before noticeable improvement in the levels of seal 
depredation or competition occur. K&K focus on consumption of fish by 
grey seals rather than depredation of fishing gear, stating that the daily 
consumption of a grey seal is 6–15 kg, while a similar amount is 
damaged, again without any reference. It is listed under the assumptions 
of the model, but does not seem to be used and the results and discussion 
sections do not contain anything on seal impact on fish populations. 
Elmgren (1989) estimated an average daily consumption of individual 
Baltic grey seals at 3.2 kg. Based on data from Hammill and Stenson 
(2000), an average daily consumption of 4.9 kg can be calculated for 

Canadian grey seals, which are significantly bigger than Baltic grey 
seals. We are not aware of any documentation that grey seals should 
damage a volume of fish similar to their consumption and the daily fish 
consumption mentioned by K&K is highly exaggerated. 

K&K state an imperative that populations of top predators need to be 
controlled as they have no natural enemies. However, top predators are 
key components that confer stability to their ecosystems (Rooney et al., 
2006). Predator-prey interactions are complex and responses to human 
interventions are difficult to predict. Marine top predators have often 
been culled to reduce perceived negative effects on prey species of 
human interest, but the results of such culls are rarely investigated 
(Bowen and Lidgard, 2013). Studies have shown that the dominant 
predators in aquatic ecosystems are generally fish (e.g., Bax, 1991; Trites 
et al., 1997), and in consequence, culling of seals may cause non- 
intuitive effects on fish stocks (e.g., Punt and Butterworth, 1995; Yod-
zis, 1998). Ecosystem modelling of grey seal effects on fish stocks in the 
Baltic Sea indicate that while seals may in some respects be competitors 
with fisheries, high seal abundances can co-exist with well-managed 
fisheries with catches at similar or higher levels than the current situa-
tion. Hansson et al. (2007) estimated that cod catch could be at the same 
level as 1996–2000 with a population of 100,000 grey seals, MacKenzie 
et al. (2011) estimated that fisheries and salinity had greater impact on 
cod stocks than grey seals. Finally, Costalago et al. (2019) similarly 
estimated that environmental variables and fisheries were more 
important determinants of cod biomass than grey seal predation. Such 
models are imperfect by nature, but they represent the best current 
knowledge, which does not support seal culling to protect Baltic fish 
stocks. Further problems of a simplistic approach to culling are discussed 
in Yodzis (2001). 

In conclusion, the model of K&K suffers from unrealistic assump-
tions, no discussion or account for uncertainties and a lack of consid-
eration or understanding of ecological complexities. As such, it 
represents an unenlightened stab in the dark; in a situation where we 
have demonstrated that there is quite some light available to shed on the 
problem. If a severe and blunt tool such as culling is employed, the 
desired target should be worked out based on a combination of miti-
gation of damages to fisheries, conservation of seals and consequences to 
the ecosystem at large. Currently, we lack information on the character 
of the relationships between seal abundance and damage to fisheries and 
the role of the grey seal in a healthy Baltic Sea ecosystem. In recognition 
of these knowledge gaps, we suggest great caution in the use of a model 
that does not take these uncertainties into account and is based on a 
number of clearly violated assumptions and erroneous data. 
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