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Q4.3 Are the mortality rates in Q4.2 sustainable, and do they allow the populations to increase for species where 
recovery is specified as a management objective? 

 
The species of most concern are those with low reproductive rates, those with more than 1% of their biogeographical 
population in an SPA, and those with small or declining populations. In the SPA Pomeranian Bay, these species are 
black-throated diver, red-throated diver, Slavonian grebe, red-necked grebe, long-tailed duck, velvet scoter, common 
scoter, black guillemot, razorbill, and common guillemot. 
 
Because the bycatch data on specific species are incomplete, but the available information is sufficient to document that 
the rates can vary on fine scales in space and time, it is not possible to provide global quantitative estimates of bycatch 
rates, and consequently to evaluate whether mortality is sustainable or not. However, noting that there are at least 
occasional high bycatches, and applying the precautionary approach in the face of uncertainty, ICES cannot advise that 
the likelihood of recovery is secure for the species where recovery is a management objective. The following advice 
therefore seeks options to decrease bycatch by noteworthy amounts while allowing fishing to occur if and as 
appropriate. 
 
Q4.4 If potential conflicts between fisheries bycatch and seabird management objectives are identified in Q4.3, 

describe the pattern of mortality in space and time. 
 
The overlap between set-net fisheries and seabird concentrations is especially high in the Adler Ground subarea of the 
SPA Pomeranian Bay during winter and in the Odra Bank subarea in late spring/early summer. Nevertheless, due to the 
high concentration of seabirds year round, any fishing activities with set nets at any time of the year will lead to 
conflicts that have the potential to affect achievement of the objectives of the Birds Directive in the SPA Pomeranian 
Bay. 
 

 
 
Figure 1.5.5.19.5 Overlaps in the occurrence of seabird concentrations and set nets in the SPA Pomeranian Bay. 
 
Q4.5 Based on Q4.2 and Q4.4, describe the options for management of fisheries to mitigate the impacts and 

conflicts, and the residual impacts or conflicts that remain if the measures were implemented individually or in 
combination. 

 
Option: Full spatial year-round exclusion of static gear from the SPA Pomeranian Bay 
 
This management measure would reduce the bycatch of seabirds to zero in the SPA Pomeranian Bay. 
 
There is a high likelihood that seabirds wintering in this general area are relatively consistent in their use of feeding 
grounds within the SPA. However, there is likely to be a frequent exchange of individuals between the different feeding 
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and resting areas by some species. While seabirds using the SPA at times may therefore still be exposed to some risk of 
bycatch outside the SPA, their overall bycatch risk would be lessened by this measure. 
 
A total closure of set-net fishing inside the SPA might lead to an increase in total fishing effort with these gears in the 
southern Baltic Sea, because fishing effort would be likely to be displaced into areas with lower densities of target fish 
species. More fishing effort would be required to harvest the same total target catch in the area. There are partial data on 
how bycatch rate varies spatially and seasonally, providing limited potential to estimate the expected increase in 
bycatch of seabirds outside the SPA that would result from increased hours of effort of set nets in those areas. These 
changes in fishing opportunities would have social and economic consequences for those fishers affected. 
Notwithstanding the shortcomings of the available data, detailed planning of closures of set-net fishing within the SPA 
should use such data as have been collected to provide estimates for discussion during the planning process. 
 
Option: Closures for static gear in subareas of the SPA Pomeranian Bay at seasons with the highest overlap 
between set-net fisheries and seabirds 
 
Bycatch mortality of seabirds would be reduced close to zero in the subareas of the SPA Pomeranian Bay during the 
season of highest overlap between set-net fisheries and seabirds. 
 
Based on the very limited information available to ICES on seasonal patterns of bycatch of seabirds in set nets the 
greatest benefits could result in closures on the Adler Ground subarea during winter and early spring and on the Odra 
Bank subarea in late spring/early summer. In the latter case, this benefit would only occur if fishing effort would remain 
very low or (close to) zero at other times of the year as is currently the case. However, it must be noted that this advice 
is not based on actual bycatch data of seabirds, but only on distribution data of seabirds and limited data of fishing 
effort in these sites. 
 
Outside the closed areas/seasons, fishing effort (soak time) could possibly increase, because fishing effort is displaced 
into areas/seasons with lower densities of target fish species. All the comments made with regard to effects of effort 
displacement from total closures of set-net fisheries in the SPA apply to these partial closures as well. 
 
Option: Use of alternative fishing gears, for example fish traps 
 
The replacement of bottom-set gillnets with passive gears (such as fish traps) that have lower risks of seabird bycatch 
could reduce seabird bycatch close to zero, without the necessity of displacing fishing effort in space or time. 
 
There are no data on which to evaluate the economic or practical feasibility of this option. 
 
Gear research should be carried out in the areas as to how effective such traps are and whether traps could provide a 
viable alternative for the fishery. 
 
Advisory answers to questions relating to fishing activities and harbour porpoise 
 
ICES advises that harbour porpoise are highly mobile on spatial scales much larger than the Natura 2000 sites that have 
been proposed. Consequently, even full protection of harbour porpoise within the boundaries of the Natura 2000 sites 
would not ensure a high likelihood of achieving very low bycatch mortality for harbour porpoise in the southern Baltic 
Sea or southern North Sea, if bycatch of harbour porpoise outside the Natura 2000 sites was not managed effectively. 
 
Full protection of harbour porpoise within the Natura 2000 sites would not even ensure high likelihood of favourable 
condition for harbour porpoise within the sites. If bycatch mortality was not managed effectively over the full range of 
the harbour porpoise populations, the risk of bycatch mortality outside the Natura 2000 sites would remain high enough 
that populations could not be assured of maintaining favourable condition in subsets of their range, including the 
subsets that coincide with the boundaries of the Natura 2000 sites. 
 
Many of the questions below can therefore not be answered strictly in the context of management of fisheries in the 
German Natura 2000 sites alone, but apply to management of fisheries in the German EEZ more generally, and in many 
cases to the full North Sea and Baltic Sea, as the harbour porpoise populations are widely migratory within these seas. 
This is logical as this mobile species can move easily between areas within and outside a specific Natura 2000 site. 
 
Q5 From a scientific perspective, characterize what would constitute favourable condition for harbour porpoise in 
the sites in the North Sea and Baltic Sea? 
 
Favourable condition for harbour porpoises within the Natura sites would be characterized by the conservation and/or 
recovery of: i) the existing harbour porpoise stock, recognizing their natural population dynamic and fluctuations; ii) 
their feeding, migration, and reproduction habitats with preservation of their functional integrity within the sites and the 
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possibility for migration to other areas, that may or may not be other Natura 2000 sites; iii) the natural genetic diversity; 
and iv) the occurrence and abundance in space and time of their food. 
 
In simple words, a site for harbour porpoise in favourable condition would be one where the species is prospering (in 
both quality and extent/population) and with good prospects to do so in the future as well. 
 
From a wider perspective, the German national report on conservation status of harbour porpoise for the years 2000–
2006 reported the species to be in ‘Unfavourable conservation status’ for both the North and Baltic seas. It is therefore 
important that site management for this species should minimize any unnatural mortality, but management above the 
Natura 2000 site scale would be necessary for improved conservation status. 
 
Q6 To the extent that information allows and specifically for the sites in the North Sea and Baltic Sea: 
 
Q6.1 To what extent are protected species, especially harbour porpoises, vulnerable to specific fisheries as such 

fisheries have operated during the period of the EMPAS project? 
 
In the Baltic Sea, set-net fisheries account for a major part of the total fishing effort. Bycatch of porpoises in set nets 
along the German coast occurs regularly. However, net marks and mutilations found on stranded carcasses indicate that 
only a small fraction of all bycaught animals is reported. True numbers of bycaught porpoises remain unknown and 
most probably bycatch numbers are underestimated in official reports. 
 
Assessing the impact of set-net fisheries on porpoises in the Baltic Sea is especially difficult. More than 70% of the set-
net fishing activity is carried out by small vessels and in part-time fisheries. These vessels are not VMS equipped (<15 
m length) and a fraction furthermore has no obligation to fill out logbooks (< 8 m length). Hence, neither movement nor 
fishery effort of these fleet segments are monitored. To approximate the temporal and spatial effort of set-net fisheries 
in the German Baltic, set-net flag sightings, recorded during aerial surveys following line transect methodology, were 
used to calculate flag density (flags/km) as a proxy for set-net density. 
 
This limited information is inadequate to evaluate fishing effort using set nets in these sites. In order to analyse any 
potential conflict of harbour porpoises with set-net fisheries, fisheries effort and bycatch of small boats and the part-
time fisheries must be described. Implementation of an effective fisheries monitoring scheme including all fishery 
vessels within Natura 2000 sites could be a first step toward improving the data situation regarding effort and bycatch 
number. 
 
In the North Sea, there is an overlap of set-net fishery and harbour porpoise distribution in summer (May–July), in a 
subarea of the SCI Sylt Outer Reef. This subarea is an important feeding, calving, and nursery ground for harbour 
porpoises at this time. Set-net fisheries in this period are associated with especially high bycatch risk in that subarea and 
are considered to pose a particularly high potential conflict. 
 
Q6.2 Describe the nature and extent of existing and potential conflicts between the specific fisheries and the 

achievement or maintenance of favourable condition for harbour porpoise. 
 
Bottom-set gillnets are the major source for anthropogenic mortality of harbour porpoises and have by far the highest 
bycatch rates among fishing gear types. 
 
In the wide sense (i.e. considering the whole population both within and outside the Natura 2000 sites), there has been a 
rise of porpoise carcass numbers since 2000 from an average 30–40 dead animals collected per year to more than 150 in 
2007 on German Baltic Sea coasts. Although search effort might have increased slightly over the years (e.g. due to 
public awareness), it could not possibly account for the high increase in animals found. Moreover, a 150 km strip of 
coastline in Schleswig-Holstein with constant effort since 1987 exhibited the same trend as the overall trend. These 
trends could be caused by increased population numbers, increased fishing effort, or by a change in behaviour of 
harbour porpoises to make them more susceptible to capture. Insufficient evidence exists to evaluate these hypotheses. 
Abundance estimates from 2007 are not available and earlier population estimations neither exhibited a population trend 
nor showed a significant change in densities. 
 
Q6.3 To what extent do the conflicts in Q6.2, if any, currently impede achievement or maintenance of favourable 

condition for harbour porpoise populations? 
 
There is insufficient information to assess the proportion of the harbour porpoise population that is bycaught each year 
either within or outside the German Natura 2000 sites. To assess this, a bycatch observation scheme would need to be 
established and figures derived from such a scheme compared with the overall population size. Pilot schemes that are 
required under EU Regulation 812/2004 would be suitable for such an evaluation, but it is not known whether such 
schemes have been established in German waters. 
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Q6.4 If potential conflicts between fisheries bycatch mortality and harbour porpoise management objectives are 
identified in Q6.2 or Q6.3, describe the pattern of mortality rates in space and time. 

 
As noted above, the information does not exist to describe in detail mortality rates in space and time either in the 
German EEZ or within German Natura 2000 sites. Set netting is carried out in Germany’s Baltic Sea coastal waters as 
well as in the EEZ throughout the year, with highest effort in winter and spring. 
 
Harbour porpoises occur throughout the year in German waters. In winter, highest densities are found in the Western 
Baltic. From spring to September, high densities can be found in the Mecklenburg Bight. In the eastern part of the 
German Baltic, harbour porpoises are thought to belong to the separate small ‘Baltic Proper’ population. Densities here 
are generally low, but sometimes peak in spring and summer. Overlap with bottom-set net fisheries in winter 
(November–February) is most likely in the Kiel Bight, as elsewhere porpoise densities are low. In spring (March–June), 
overlap extended into the area around Fehmarn, including the SCI Fehmarn Belt and also in the Mecklenburg and 
Pomeranian Bays, including all three Natura 2000 sites in these areas. In summer/autumn (July–October) a high overlap 
remained around Fehmarn and along the western Mecklenburg coast, as well as in the Kiel Bight and Pomeranian Bay. 
 
An investigation of porpoise and fisheries distribution in the German North Sea showed high overlap between bottom-
set net fisheries and porpoises in summer (May–July), including in the SCI Sylt Outer Reef. 
 
Q6.5 Based on Q6.2–Q6.4, describe the options for a management of fisheries that might mitigate the impacts and 

conflicts, as well as the residual impacts or conflicts that remain of the measures that were implemented 
effectively. 

 
There are three distinct areas of harbour porpoise distribution in German waters: 1) Baltic (German waters to the east of 
the Darss Ridge); 2) western Baltic (connected with the Belt Sea); and 3) North Sea. Options for fisheries management 
measures are described for the Natura 2000 sites in these marine areas, taking into account different levels of overlap 
between harbour porpoises and current fishing activities. These include: 
 
SCI Western Rönne Bank, SCI Adler Ground, SCI Pomeranian Bay with Odra Bank 
 
i) closing of set-net fisheries in all sites. This option would reduce bycatch rates of harbour porpoise to zero inside the 
sites. However, the resulting benefits to the harbour porpoise population would depend completely on bycatches in 
fisheries outside the site. These bycatch rates are currently not zero, and displaced effort from these phased out fisheries 
is likely to make them higher. There are insufficient data to estimate whether there would be any ecological benefit to 
the harbour porpoise populations, but the likelihood of little or no net benefit is high enough to be a concern. There 
would be social and economic consequences to the fisheries. 
 
ii) mandatory use of acoustic deterrent devices on all set nets and all vessel sizes (combined with an effective observer 
scheme). ICES advised the European Commission in 2002 on the potential effectiveness of these measures and that 
advice applies in this case as well. 
 
iii) gear modifications (e.g. barium sulphate nets, fish traps, etc.). Most of these gear modifications are still 
experimental, and neither their ecological benefits nor costs to the fishery can be estimated with current information. 
Further experimental work with these alternative gears is encouraged. 
SCI Fehmarn Belt, SCI Kadet Trench 
 
Closing of set-net fisheries in SCI Fehmarn Belt during the abundance peak (March–October) of harbour porpoises. All 
the comments in option i) above apply in this case as well. The other options also apply in this case, but more restricted 
in time to the March–October period, with the same comments on limitations on potential ecological benefits and social 
and economic costs. 
 
SCI Sylt Outer Reef 
 
Closing of set-net fisheries. All the comments in the previous site also apply to this site. 
 
The risk of effort displacement needs to be carefully considered in all closure schemes. As previously discussed, 
displacement of effort can carry the risk of overall greater mortality on the population as a whole. It should also be 
noted that German waters are comparatively small compared with the overall range of individual harbour porpoises, so 
it will be necessary to work with other neighbouring EU Member States to ensure that displacement of effort does not 
compromise harbour porpoise conservation on the scale of the full distribution of the populations. 
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General points from EMPAS relative to the German Natura 2000 sites 
 
ICES advises that the options presented above are intended to promote achievement of favourable condition in relevant 
Natura 2000 sites. However, ICES has no basis for advising whether achievement of favourable condition within the 
MPAs assures achievement of favourable conservation status of the relevant habitats or species for the entire German 
EEZ. Natura 2000 sites that are intended to contribute to protecting listed seabird and marine mammal species, in 
particular, would benefit from further study in this broader context, but this was beyond the mandate of the EMPAS 
project. 
 
ICES notes that measures implemented inside specified sites, including these Natura 2000 sites, often have 
consequences outside those areas. In the present case, a relevant consequence would be the migration of fishing effort 
(and related impact on habitats and species) from inside an MPA to outside its boundaries, with potential resultant 
changes in total fishing effort, changing thereby also catch per unit effort for the target species. These potential 
consequences must be considered in the application of management measures within the Natura 2000 sites, so the total 
effects of management options can be evaluated as fully as possible. The data on spatial variation in catch per unit of 
effort collected by EMPAS should be used in these case-specific evaluations. Furthermore, management of fisheries 
outside the Natura 2000 sites needs to take account of the implications of various management measures for 
achievement of the Conservation Objectives within the Natura 2000 sites. 
 
The choice of management options should consider the risks of creating unintended perverse incentives for the fisheries 
being affected, and consider the risks of non-compliance with the alternatives. All the management options provided 
here will produce their intended benefits only if effectively implemented (which usually means compliance must be 
high). Failure to consider risk of non-compliance in evaluating the potential costs and benefits (including potential 
ecological benefits) of the management options could result in choices which fail to provide their intended benefits on 
any or all of the ecological, social, and economic aspects of conservation and sustainable use of the species, 
communities, and habitats in the Natura 2000 sites. 
 
ICES also calls attention to several sources of uncertainty in the information on which this advice is based. One major 
source of uncertainty is the absence of data on spatial distribution of effort and catch rates of vessels less than 15 
metres. Even the total number of vessels in this size group that operate within or adjacent to the Natura 2000 sites is 
uncertain, as are their spatial and temporal patterns of fishing. With current knowledge the effort by this fleet sector is 
thought to be of such a magnitude that their possible effects on the achievement of the conservation objectives for the 
Natura 2000 sites cannot be discounted. Even though EMPAS greatly increased the fine-scale information on 
distribution and magnitude of effort, directed catches, and bycatches for all fleet and gear sectors, much of this 
information is for only one or two years. In essence, fisheries effort varies seasonally and interannually and there would 
be significant benefits from continued augmentation of local-scale information on effort allocation and catch and 
bycatch rates. 
 
There is also uncertainty about the best indicators to use for measuring the effects of management measures on benthic 
communities and habitats, as well as on the vulnerability of many benthic species and habitats to various fishing gears. 
Better information on benthic species and communities could reduce this uncertainty, and possibly by a large amount if 
the studies were specifically designed and conducted to provide information directly relevant to assessing fishery 
impacts and health of the benthic communities. In addition, the concept of the r-K continuum used in the workshop 
report when discussing potential indicators of the benthic community is considered to be a fairly out-of-date ecological 
approach. More contemporary ecological reasoning, or at least language, should be used when selecting the community 
indicators for the habitats. 
 
There is uncertainty about the sustainable bycatch mortality level, not only for a number of species of seabirds but also 
for many benthic species and communities. Reducing this uncertainty will again require directed research, focused on 
these advisory needs. 
 
Sources of information 
 
ICES. 2008. Report of the Workshop on Fisheries Management in Marine Protected Areas (WKFMMPA), 2–4 June 

2008, ICES Headquarters, Copenhagen, Denmark. ICES CM 2008/MHC:11. 160 pp. 
 
Pedersen, S. A., Fock, H., Krause, J., Pusch, C., Sell, A., Böttcher, U., Rogers, S., Skov, H., Sköld, M., Podolska, M., 

Piet, G., and Rice, J. 2008. Natura 2000 sites and Fisheries in German Offshore Waters. ICES Journal of Marine 
Science (In Press).  
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1.6 Acronyms and terminology 
 

Term / acronym Description 

Bayesian method Assessment method that quantifies uncertainties and formulates advice on the basis of 
probabilities of reaching a limit or target point.  

Blim Limit reference point for spawning stock biomass (SSB) 

Bpa Precautionary reference point for spawning stock biomass (SSB) 

BMSY SSB that is associated with MSY. 

Btrigger Value of spawning stock biomass (SSB) which triggers a specific management action 

Catchability The fraction of a fish stock which is caught by a defined unit of the fishing effort 

Cpue Catch per unit effort: The quantity of fish caught (in number or in weight) with one 
standard unit of fishing effort; e.g. number of fish taken per 1000 hooks per day or 
weight of fish taken per hour of trawling. Cpue is often considered an index of fish 
biomass (or abundance). Sometimes referred to as catch rate. 

Discards Are those components of a fish stock thrown back after capture e.g. because they are 
below the minimum landing size or because quota have been exhausted for that species. 
Most of the discarded fish will not to survive. 

Ecosystem 
approach 

Ecosystem approach to fisheries management. Management that takes into account the 
effects of fisheries on the ecosystem and the effects of the ecosystem on the fish stocks.  

Exploitation 
boundary 

Threshold on exploitation (catch, mortality, effort) that is consistent with a management 
strategy or international agreement (e.g. exploitation boundary consistent with 
precautionary approach) 

Exploitation 
pattern 

Distribution of fishing mortality over the age composition of the fish population, 
determined by the type of fishing gear, area and seasonal distribution of fishing, and the 
growth and migration of the fish.  

F 

Fishing mortality 

Instantaneous Rate of Fishing Mortality. When fishing and natural mortality act 
concurrently, F is equal to the instantaneous total mortality rate (Z), multiplied by the 
ratio of fishing deaths to all deaths. Expressed on an exponential scale: F=0.5 means that 
1-EXP(-0.5)=39% are removed.  

Fpa Precautionary reference point for fishing mortality (mean over defined age range) 

Flim Limit reference point for fishing mortality (mean over defined age range) 

Ftarget Target fishing mortality in a management plan or management strategy 

Fmsy Fishing mortality consistent with achieving Maximum Sustainable Yield (MSY) 

F0.1 The fishing mortality rate at which the marginal yield-per-recruit (i.e. the increase in 
yield-per-recruit in weight for an increase in one unit of fishing mortality) is only 10 
percent of the marginal yield-per-recruit on the unexploited stock. The fishing mortality 
rate at which the slope of the yield-per-recruit curve is only one-tenth the slope of the 
curve at its origin. 
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Term / acronym Description 

Fmed Fishing mortality rate F corresponding to a SSB/R equal to the inverse of the 50th 
percentile of the observed R/SSB. 

Fmax  Fishing mortality rate that maximizes equilibrium yield per recruit. Fmax is the F level 
often used to define growth overfishing.  

Fsq F status quo 

Fecundity In general, the potential reproductive capacity of an organism or population expressed in 
the number of eggs (or offspring) produced during each reproductive cycle. Fecundity in 
fish usually increases with age. 

Fishery Group of vessel voyages targeting the same (assemblage of) species and/or stocks, using 
similar gear, during the same period of the year and within the same area (e.g. the Dutch 
flatfish-directed beam trawl fishery in the North Sea). See also: fleet, metier. 

Fleet A physical group of vessels sharing similar characteristics in terms of technical features 
and/or major activity (e.g. the Dutch beam trawler fleet < 300 hp). See also: fishery, 
metier.  

FLR Fisheries Library in R. The FLR library is a collection of tools in the R statistical 
language that facilitates the construction of bio-economic simulation models of fisheries 
and ecological systems. It is a generic toolbox, but is specifically suited for the 
construction of simulation models for evaluations of fisheries management strategies. 
The FLR library is under development by researchers across a number of laboratories and 
universities. 

HCR  

Harvest Control 
Rule 

An algorithm for pre-agreed management actions as a function of variables related to the 
status of the stock. For example, a control rule can specify how F or yield should vary as 
a function of spawning biomass. Also known as ‘decision rules’ or ‘harvest control laws’. 

Harvest rate (= harvest ratio) Ratio between landings and total stock abundance (e.g. as estimated 
from TV surveys for Nephrops). 

High-grading The discarding of a portion of a vessel’s legal catch that could have been sold in order to 
retain a higher or larger grade of fish that will bring higher prices. It may occur in quota 
and non-quota fisheries. 

ICA Integrated Catch Analysis; Stock assessment method 

Lpue Landings per unit effort, similar to cpue, but based on that part of the catches that are 
landed and reported. 

Management plan A management plan includes the decision-making processes (harvest control rules, 
tactical decision making) and the sanctions on implementation and the requirements for 
monitoring and reporting. Management plans may also exist in the form of rebuilding 
plans or recovery plans. 

Management 
strategy 

Management strategies consist of objectives with associated performance criteria, the 
implementation measures (e.g. input or output control) and what is considered a relevant 
knowledge base for decisions. 
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Term / acronym Description 

Metiér Homogeneous sub-division of a fishery by fleet (e.g. the Dutch flatfish-directed beam 
trawl fishery by vessels < 300 hp in the North Sea). See also: fishery, fleet. 

TRIP ID
(gear, area, mesh size (target species))

Fishery 1 Fishery 2
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MSY Maximum Sustainable Yield. The largest average catch or yield that can continuously be 
taken from a stock under existing environmental conditions.  

Population A group of fish of one species which shares common ecological and genetic features. The 
stocks defined for the purposes of stock assessment and management do not necessarily 
coincide with self-contained populations. 

R 

Recruitment 

The amount of fish added to the exploitable stock each year due to growth and/or 
migration into the fishing area. For example, the number of fish that grow to become 
vulnerable to the fishing gear in one year would be the recruitment to the fishable stock 
that year. This term mostly used in referring to the number of fish from a year class 
reaching a certain age. For example, all fish reaching their first year are age 1 recruits. 

Reduced 
reproductive 
capacity 

When SSB is at a level where the stock reproduction is impaired as evident from 
historical observations.  

SSB Spawning stock biomass. Total weight of all sexually mature fish in the stock.  

SSB/R 

S/R 

Spawning Stock Biomass per Recruit: expected lifetime contribution to the spawning 
stock biomass for a recruit of a specific age (e.g., per age 2 individual). For a given 
exploitation pattern, rate of growth, and natural mortality, an expected equilibrium value 
of SSB/R can be calculated for each level of fishing mortality.  

SMS Stochastic Multispecies Model; Stock assessment method.  

Stock A part of a fish population usually with a particular migration pattern, specific spawning 
grounds, and subject to a distinct fishery. In theory, a Unit Stock comprises all the 
individuals of fish in an area, which are part of the same reproductive process. It is self-
contained, with no emigration or immigration of individuals from or to the stock. On 
practical grounds, a fraction of the unit stock is considered a ‘stock’ for management 
purposes (or a management unit), as long as the results of the assessments and 
management remain close enough to what they would be on the unit stock. 

SURBA SURvey Based Assessment. Uses only relative abundance indicator(s) 

Surplus 
production model 

Mathematical representation of the way a stock of fish responds to the removal of its 
individuals. Usually a relationship between yield and/or cpue, and fishing effort or 
mortality. Expressed in biomass. 
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1.7 Maps 

 
Figure 1.8.1 ICES Areas in the Northeast Atlantic 
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Figure 1.8.2 ICES Areas in the Northeast Atlantic (detail)  
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Figure 1.8.3 ICES areas in the Baltic.  
 

 




