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Biomass estimates were compared to historical data (Sparholt, 1990;
Mackinson, 2002a, Figure 1). Total fish biomass in the North Sea was
estimated ~26 million tonnes by the end of the |9th century to

~10 million tonnes in 1991. The biggest change was in exploited target
species e.g. gadoids (cod, haddock, saithe), mackerel, herring and flatfish.

Introduction

Ecopath with Ecosim methodology is a widely used tool for the
quantification of food webs and analysis of ecosystem dynamics (Pauly et al.
2000). The approach is founded on a static description of the ecosystem
represented by biomasses aggregated into ecologically functional groups.

Table 1 Basic parameter values for the North Sea 1991 Ecopath model. Biomass is in
thousand tonnes m* yr" rates are on a yearly basis. North Sea area assumed to

be 570 000 km* Table 3: Reference studies used to define model’s parameters

Functionl groups Biomass Production  Consumption/ Landings Funcionalgroups Biomass Production Consumption/ Landings Diet i
" > N " o Gadoids and mackerel/horse mackerel also decreased between 1980s and
Predators and prey are linked through consumption defined by the diet omass omass hiomass biomass 1991 but herring and some prey-fioh (0.5 b floumden) inereased in 1991
composition matrix and consumption rate parameters. At present, 3 Baleen wiales 0067 002 99 0001 Baleen whales Hammond efal 2002 Tres efal 1999 Trtes etal 1999 Mickeburgh 2003 Olsen & Holst 2000 compared with 1980s (Figure I). There was also an important decrease in
published Ecopath models exist for the North Sea. Based on 1981 year of Toothed whales 0017 002 1763 Toothed whales Hammond etal. 2002 Trites etal 1999 Trites efal 1999 Santos et al. 1996, Rae 1973 cetaceans, seabirds and elasmobranchs and an increase in seals in 1991
the stomach data Christensen (1995) constructed two models representing Seals 0005 0090 26842 Seals IGES 2002 IGES 2002 GES 2002 Hall et al. 1998, Hammond et al. 1994 N N N N
the 1981 period: a 24 box model and 29 box model including more Seabids 0008 028 2656 Seabirds CES 2002 CES 2002 CES 2002 compared to the 1880s. The biomass estimates in the |8805v model were
detailed, size b y d planki Macki 2002 d Juveril sharks 0003 Juvenile sharks This study Ells etal. 1996 based on scarce data and strong assumptions and should be interpreted
etailed, size based plankton groups. Mackinson ( a), constructed a Spurdog 0035 048 200 0024 Spurdog This study FishBase 2004 Brett & Blackbum 1978 Mickieburgh 2003 Elis et al. 1996 with caution.
detailed historical representation of the North Sea in the 1880s which Large sharks 0001 044 160 0000 Large sharks This study FishBase 2004 FishBase 2004 Mickleburgh 2003 Ells ot al. 1996
includes 49 boxes, with catch data for five different fishing fleets, and has Smallsharks 0008 051 2% o014 Small sharks This study FishBase 2004 Fishase 2004 Mickiurgh 2003 Els etal 1996 7000- 1880 [1980s 11991
been used in an examination of the utiity of Ecosim’s harvest policy analysis duvenierays 0268 066 170 0005 Juvenile rays This study 10ES 2002 Mickeburgh 2003 Daan et al 2003 -
tine (Macki 2002b). The Ecopath h id Stary 0109 066 170 0005 Stary ray This study FishBase 2004 FishBase 2004 Mickeburgh 2003 Daan et al 2004 g
routine (Mackinson ). The Ecopath approach provides a common Thormback/Spotted ray 0066 078 230 0000 Thomback/Spoted ray This study FishBase 2004 FishBase 2004 Mickeburgh 2003 Daan eta. 2005 :
platform for model development that will enable us to make comparisons Cuckoo ray/Skate 0050 0,000 Cuckoo ray/Skate. This study FishBase 2004 FishBase 2004 Mickleburgh 2003 Daan fal. 2006, >
of the North Sea with other marine ecosystems, particularly those Juvenile God 0079 179 596 0052 Juvenile God 1GES 2002 1GES 2002 Greenstreet 1996 ICES 2002 Hislop 1996 g
surrounding the UK coast and North Atlantic. Cod adul) 0161 119 406 012 Cod (adul) 1CES 2002 1CES 2002 Greensiret 199 1GES 2002 Hislop 1996 a
Juvenile Whiting 022 23 658 0086 Juvenile Whitng 10E5 2002 10ES 2002 Greensireet 1996 1GES 2002 Hislop 1996 g
£
Whitng (aduf) 0382 089 546 0169 Whiting (adut) 10E5 2002 10ES 2002 Greenstreet 1996 1GES 2002 Hislo 1996 K
. . Juvenile Haddock 0284 254 539 0056 Juvenle Haddock 1CES 2002 1CES 2002 Greensiret 1996 IGES 2002 Hislop 1996 @
Strategic approach to modelling the North Sea Hddok (i) o104 1 440 006t Haddoo acut) IoeS 2002 IoES 2002 Grenseet 1956 1CE5 2002 Hislop 1996
- Jwvenie Saihe 0281 020 % 0076 Jwvenle Saithe 1CES 2002 1GES 2002 Greenstreet 1996 1GES 2002 Hislop 1996 £ ¢ § ¢ BT &8 & 2g &
Work to date on North Sea Ecopath models has highlighted a number of Sahe fatu) 0191 068 513 0129 Saithe (adul) 10€S 2002 1c€S 2002 Greensiest 1996 1CES 2002 Hisop 1996 S8 s £ i & o 5 %
key issues that we considered deserve a more directed research effort. Hake 00 08 220 0003 Hake This study FishBase 2004 Iy 198 Wicklourgh 2003 Du But 1996 e g ;5 ° §3 ° % B 0§ §
They include dell tructure/specification and logical issues, Blue whiting 0042 112 906 0,060 Blue whiting Ths study FishBase 2004 FishBase 2004 Mickleburgh 2003 Bergstad 1991 2 g = S = 8 5
specifically: Morway pout 1304 405 505 0267 Norvay pout 1CES 2002 1CES 2002 Greensiree 1996 Mickeburgh 2003 Malyshey & Ostapenko 1982
. . i o Other gadods (arge) 003 127 218 0033 Other gadids (arge) This study FishBase 2004 FishBase 2004 Mickeburgh 2003 Hanes & Bergstad 1999, Bergtad 1991, RaeSheton 1982 Figure |: Comparison between fish biomass estimates in the 1880 (data from Mackinson, 2002a),
I. Model structure in relation to representing ecological linkages and Other gadoids (small) 0059 138 384 0,002 Other gadoids (small) This study FishBase 2004 FishBase 2004 Mickleburgh 2003 ‘Albert 1995, Armstrong 1982 19805 (data from Sparholt, 1990) and 1991 (present study)
management objectives; Monkis 0041 070 170 0025 Mok This study FishBase 2004 FishBase 2004 Mickeburgh 2003 Rae & Shelon 1982
) X . o . Gumards 0234 040 708 0035 Gumards This study Gee & Kideert 1993 Mickeburgh 2003
2. Spatial representation of functional groups and their interactions; Juvenie herting 0630 131 563 0148 Juvenilehering 10E5 2002 10E5 2002 Greenstest 1996 Last 1989
3. Sensitivity testing and derivation of predator-prey interaction Herting (adul) 1966 068 a3 0857 Herting (adut) 10ES 2002 10ES 2002 Greenstrest 1997 1GES 2002 Lst 1989 Future work
Sprat 0579 108 528 0121 Sprat 1CES 2002 1CES 2002 Greensiret 1998 1GES 2002 De Siha 1973 . .
parameters. Mackere! 0100 080 140 0023 Mackere! 1CES 2002 1G5 2002 Greensieet 1999 Mickburgh 2003 Development of the North Sea ecosystem model is steered by a strategic
Our aim in this study was to address the first of the issues by constructing Horse mackerel 0579 164 651 0228 Horse mackerel Rueckert otal 2002 Rueckert etal 2003 Gregnstrest 1996 Mickisburgh 2003 Greenstreet 1996 work plan for the development, scientific reviewing of parameters,
a detailed model for 1991. We chose 1991 as the year on which to model CD iz ) o 7S L) — (CEST20e — — sensitivity testing and application of the model (Figure 2). Future work will
. a Pl 0703 052 109 0285 Plice 1CES 2002 reensiret 199 1GES 2002 De Clrck & Buseyre 1989 ; ial < N > .
the North Sea so that we were able to maximise the use of extensive fish Db 463 044 33 0010 This study Greenstrest 1996 Mickeburgh 2003 De Cleck & Torele 1988 include temporal and spatial simulation of alternative fishing and X
diet composition data collected during the 1991 stomach sampling project Long-rough dab 059 136 340 Long-rough dab. This study FishBase 2004 FishBase 2004 Ntiba & Harding 1993 environmental change scenarios. A specific term of reference regarding the
(Hislop 1997), and because assessment data for the period 1991-2003 can Flounder 0453 803 0007 Flounder This study Doombos & Tiisk 1984 Mickieburgh 2003 Doornbos & Tiisk 1984 evaluation of the North Sea model has been included in the 2005 ICES
be used in parameterising dynamic simulations used in analysing the o we @ o s s T T SGSNS: "Perform 2 data fitting exerclse using the North Sea 1391 EwE
ecosystem impacts of alternative harvest strategies. We are using this : model. The fitting exercise will require input (survey CPUE) and output
Wich 0082 090 300 ich This study FishBase 2004 FistBase 2004 Rae, 1969 ¢
information to guide the development of the structure of the North Sea Turbotril 0054 095 19 0003 Turbotiril Thisstudy FishBase 2004 Fishase 2004 Mickiburgh 2003 Wetstein 1981 data (MSVPA estimated biomasses) from the updated 4M key-run (ICES
model, so that it represents a unbiased ecological perspective of the Megrin 0034 12147 0000 Megrim This study Du Buit 1984 Micklsburgh 2003 Du Buit 1984 2003).
system Halbut 0038 01 a4 0003 Haliut This study Mickeburgh 2003 Wlnyre, 1952
ystem. Dagonets ot 14 520 Dragones i sty FbBaso 2004 FisBase 2004 Gitson & i 1967 [rEmp— [E——
The 1991 model brings together contributions from experts of relevant Catfsh (Wolf-fish) 0017 048 170 Catish (Wolf-fish) This study FishBase 2004 FishBase 2004 Bowman et al. 2000 DATA 1991 MODEL SIMULATION
disciplines in its integration of diverse data sources. Our intention is to Large demersal fish 0002 055 254 Large demersl fish This study FishBase 2004 FishBase 2004 Bergsta et al 2001, Bownan et al 2000 peer Roviow PR
o 'zr 2 mod I:I% ¢ is adequately reviewed by r1 ted researcher: Smalldemersal fish 0085 142 a7 Small demersl fish This study FishBase 2004 FishBase 2004 Ebeling & Alshuth 1989, Aert 1993, Gibsan&Robb 1996
construct a model that Is adequately reviewed by respected researchers Miscelaneous pelagc fish 0013 067 1019 0000 Miscellaneous pelagi fish This study FishBase 2004 FishBase 2004 Mickieburgh 2003 Bowman et al. .
such that it stands up to scientific scrutiny of international peers. This |
approach helps to develop the cross-science linkages that enable individual |
researchers to understand how their work is framed in an ecosystem |
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representation of the fisheries are made by defining the fleet structure, < NEW DATA
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landings, discards, fixed and operating costs, and fish prices. Not PREY] haiat aseocanon Figure 2: Conceptual scheme of the development and application of the
withstanding this ‘basic’ input information, extensive additional data are J“”"’;";;‘VS e e 059 I North Sea 1991 Ecopath Madel.
required for fitting dynamic simulations (time series of biomass, catches and ThornbackSpotted ray
effort). The present, preliminary model is one of the most detailed Ecopath Cuckoo ray/Skat
models constructed. éﬂegm 020 265 291 ?32 037 017 oot 218 090 259 001 740 1648 - A(‘knowledgemenls
. . . u
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