
Science Series
Technical Report no. 150

Length-weight relationships 
of marine fish collected from 
around the British Isles

J. F. Silva, J. R. Ellis and R. A. Ayers





Science Series 
Technical Report no. 150

Length-weight relationships 
of marine fish collected from 
around the British Isles

J. F. Silva, J. R. Ellis and R. A. Ayers



This report should be cited as: Silva J. F., Ellis J. R. and Ayers R. A. 2013. 

Length-weight relationships of marine fish collected from around the 

British Isles. Sci. Ser. Tech. Rep., Cefas Lowestoft, 150: 109 pp.

Additional copies can be obtained from Cefas by e-mailing a request 

to lowlibrary@cefas.co.uk or downloading from the Cefas website 

www.cefas.defra.gov.uk.

© Crown copyright, 2013

This publication (excluding the logos) may be re-used free of charge 

in any format or medium for research for non-commercial purposes, 

private study or for internal circulation within an organisation. This is 

subject to it being re-used accurately and not used in a misleading 

context. The material must be acknowledged as Crown copyright 

and the title of the publication specified.

This publication is also available at www.cefas.defra.gov.uk

For any other use of this material please apply for a Click-Use 

Licence for core material at www.hmso.gov.uk/copyright/licences/

core/core_licence.htm, or by writing to: 

HMSO’s Licensing Division

St Clements House

2-16 Colegate

Norwich

NR3 1BQ

Fax: 01603 723000

E-mail: licensing@cabinet-office.x.gsi.gov.uk

www.cefas.co.uk


3

C
o

n
t

e
n

t
s

1.	 Introduction	 5

2.	 Methods	 6

2.1	 Surveys used	 6
2.2	 Measurements	 6
2.3	 Electronic data collection	 6
2.4	 Data quality	 6
2.5	 Data analysis	 8

3.	 Results and Discussion	 10

Acknowledgments 	 45

References	 46

Annex 1: Cefas Research Vessel Electronic 
Data Capture system (RV EDC) – A description	 51

Annex 2: Length-weight relationships for 
species collected from around the British Isles 
(2009–2012)	 52

Contents



4

F
ig

u
r

e
s

Figure 1	 Main survey fishing stations where length-weight data 
were collected during 2009–2012.	 7

Figure 2	 Length-weight relationship for sprat Sprattus sprattus 
collected with two different protocols. 	 12

Figure 3	 Myxine glutinosa Hagfish 	 52
Figure 4	 Squalus acanthias Spurdog	 52
Figure 5	 Galeus melastomus Black-mouth dogfish	 52
Figure 6	 Scyliorhinus stellaris Greater-spotted dogfish	 52
Figure 7	 Scyliorhinus canicula Lesser-spotted dogfish	 53
Figure 8	 Mustelus spp. Smooth-hound	 54
Figure 9	 Galeorhinus galeus Tope	 55
Figure 10	 Torpedo marmorata Marbled electric ray	 55
Figure 11	 Amblyraja radiata Starry ray	 55
Figure 12	 Dipturus batis-complex Common skate	 55
Figure 13	 Leucoraja naevus Cuckoo ray	 56
Figure 14	 Raja brachyura Blonde ray	 57
Figure 15	 Raja clavata Thornback ray	 58
Figure 16	 Raja montagui Spotted ray	 59
Figure 17	 Leucoraja fullonica Shagreen ray	 60
Figure 18	 Raja microocellata Small-eyed ray	 60
Figure 19	 Raja undulata Undulate ray	 60
Figure 20	 Conger conger European conger eel	 60
Figure 21	 Clupea harengus Herring	 61
Figure 22	 Sprattus sprattus Sprat	 62
Figure 23	 Sardina pilchardus Pilchard	 63
Figure 24	 Engraulis encrasicolus European anchovy	 63
Figure 25	 Maurolicus muelleri Pearlside	 63
Figure 26	 Argentina spp. Argentine	 64
Figure 27	 Gadiculus argenteus Silvery pout	 65
Figure 28	 Gadus morhua Cod	 66
Figure 29	 Melanogrammus aeglefinus Haddock	 67
Figure 30	 Merlangius merlangus Whiting	 68
Figure 31	 Micromesistius poutassou Blue whiting	 69
Figure 32	 Pollachius pollachius Pollack	 70
Figure 33	 Pollachius virens Saithe	 70
Figure 34	 Ciliata mustela Five-bearded rockling	 70
Figure 35	 Ciliata septentrionalis Northern rockling	 70
Figure 36	 Tripsopterus esmarki Norway pout	 71
Figure 37	 Tripsopterus luscus Bib	 72
Figure 38	 Trisopterus minutus Poor cod	 73
Figure 39	 Enchelyopus cimbrius Four-bearded rockling	 74
Figure 40	 Gaidropsarus mediterraneus Shore rockling	 74
Figure 41	 Gaidropsarus vulgaris Three-bearded rockling	 74
Figure 42	 Molva molva Ling	 74
Figure 43	 Merluccius merluccius European hake	 75
Figure 44	 Lophius piscatorius Anglerfish	 76
Figure 45	 Phycis blennoides Greater forkbeard	 77
Figure 46	 Lophius budegassa Black-bellied anglerfish	 77
Figure 47	 Diplecogaster bimaculata Two-spotted clingfish	 77
Figure 48	 Zeus faber John dory	 77
Figure 49	 Capros aper Boarfish	 78
Figure 50	 Entelurus aequoreus Snake pipefish	 79
Figure 51	 Syngnathus spp. Pipefish	 79
Figure 52	 Sebastes spp. Redfish	 79
Figure 53	 Trigloporus lastoviza Streaked gurnard	 79
Figure 54	 Aspitrigla cuculus Red gurnard	 80
Figure 55	 Trigla lucerna Tub gurnard	 81

Figure 56	 Eutrigla gurnardus Grey gurnard	 82
Figure 57	 Myoxocephalus scorpius Bullrout	 83
Figure 58	 Taurulus bubalis Sea scorpion	 83
Figure 59	 Cyclopterus lumpus Lumpsucker	 83
Figure 60	 Liparis spp. Sea snail	 83
Figure 61	 Agonus cataphractus Pogge	 84
Figure 62	 Dicentrarchus labrax European seabass	 85
Figure 63	 Spondyliosoma cantharus Black sea bream	 85
Figure 64	 Mullus surmuletus Red mullet	 85
Figure 65	 Cepola rubescens Red bandfish	 85
Figure 66	 Trachurus trachurus Horse mackerel	 86
Figure 67	 Ctenolabrus rupestris Goldsinny	 87
Figure 68	 Labrus mixtus Cuckoo wrasse	 87
Figure 69	 Symphodus balloni Baillon’s wrasse	 87
Figure 70	 Labrus bergylta Ballan wrasse	 87
Figure 71	 Ammodytes spp. Sandeel	 88
Figure 72	 Gymnammodytes semisquamatus Smooth sandeel	 88
Figure 73	 Hyperoplus lanceolatus Greater sandeel	 88
Figure 74	 Hyperoplus immaculatus Corbin’s sandeel	 88
Figure 75	 Echiichthys vipera Lesser weever	 89
Figure 76	 Trachinus draco Greater weever	 90
Figure 77	 Blennius ocellaris Butterfly blenny	 90
Figure 78	 Parablennius gattorugine Tompot blenny	 90
Figure 79	 Lumpenus lampretaeformis Snake blenny	 90
Figure 80	 Pholis gunnellus Butterfish	 91
Figure 81	 Anarhichas lupus Wolf-fish	 91
Figure 82	 Callionymus reticulatus Reticulate dragonet	 91
Figure 83	 Buenia jeffreysii Jeffrey’s goby	 91
Figure 84	 Callionymus lyra Common dragonet	 92
Figure 85	 Callionymus maculatus Spotted dragonet	 93
Figure 86	 Gobius gasteveni Steven’s goby	 94
Figure 87	 Gobius niger Black goby	 94
Figure 88	 Gobius paganellus Rock goby	 94
Figure 89	 Lesueurigobius friesii Fries’s goby	 94
Figure 90	 Scomber scombrus European mackerel	 95
Figure 91	 Lepidorhombus whiffiagonis Megrim	 96
Figure 92	 Pomatoschistus spp. Sand goby	 97
Figure 93	 Lepidorhombus boscii Four-spot megrim	 97
Figure 94	 Scophthalmus maximus Turbot	 97
Figure 95	 Zeugopterus punctatus Topknot	 97
Figure 96	 Scophthalmus rhombus Brill	 98
Figure 97	 Phrynorhombus norvegicus Norwegian topknot	 99
Figure 99	 Arnoglossus imperialis Imperial scaldfish	 99
Figure 98	 Phrynorhombus regius Ekström’s topknot	 99
Figure 100	 Platichthys flesus Flounder	 99
Figure 101	 Arnoglossus laterna Scaldfish	 100
Figure 102	 Pleuronectes platessa European plaice	 101
Figure 103	 Limanda limanda Dab	 102
Figure 104	 Microstomus kitt Lemon sole	 103
Figure 105	 Glyptocephalus cynoglossus Witch	 104
Figure 106	 Hippoglossoides platessoides Long-rough dab	 105
Figure 107	 Hippoglossus hippoglossus Halibut	 106
Figure 108	 Pegusa lascaris Sand sole	 106
Figure 109	 Solea solea Sole	 107
Figure 110	 Buglossidium luteum Solenette	 108
Figure 111	 Microchirus variegatus Thickback sole	 109

Figures



In
t

r
o

d
u

c
t

io
n

5

Length-weight relationships are of great value in fisheries 
research, as they are essential to convert length-frequency 
data into accurate biomass estimates and are so often 
used in stock assessment methods. For example, market 
sampling data and observer data from commercial fishing 
vessels, such as discard studies (Enever et al., 2007), where 
individual fish weights may not be collected require such 
conversion factors. They are also of use for recreational 
fishing, so as to inform on likely weights of specimen fish 
that may be measured and released alive (Kohler et al., 
1995). Furthermore, such data are useful for data checking 
and quality assurance for fisheries-independent survey 
data, as the estimated catch weight from the length-
frequency data can be compared to recorded species catch 
weights.

Although length-weight conversion factors are of 
fundamental importance in fisheries science, recent data 
from the seas of northern Europe are generally lacking, 
with the works of Bedford et al. (1986), Dorel (1986) and 
Coull et al. (1989) providing the most up to date data for 
a variety of marine fish around the British Isles. More 
recently, Robinson et al. (2010) provided data for a range 
of (mostly smaller) fish and invertebrates from the North 
Sea, and McCully et al. (2012) reported on length-weight 
relationships for skates (Rajidae).

In contrast, there have been a plethora of recent studies 
in southern Europe and the Mediterranean Sea, providing 
length-weight conversion factors for fish species taken 
around Portugal (Gonçalves et al., 1997; Santos et al., 
2002; Borges et al., 2003; Mendes et al., 2004; Olim & 
Borges, 2006; Veiga et al., 2009), including the Azores 
(Morato et al., 2001; Rosa et al., 2006) and Madeira 
(Ferreira et al., 2008); Spain (including the Balearic Islands) 
(Merella et al., 1997; Morey et al., 2003; Valle et al., 2003; 
Verdiell-Cubedo et al., 2006; Mata et al., 2008; Torres 
et al., 2012); Sicily (Giacalone et al., 2010); Adriatic Sea 
(Dulčić & Kraljević, 1996, 1997; Pallaoro et al., 2005; Dulčić 
& Glamuzina, 2006; Vallisneri et al., 2010); Greek waters 
(Petrakis & Stergiou, 1995; Stergiou & Moutopoulos, 2001; 
Moutopoulos & Stergiou, 2002; Koutrakis & Tsikliras, 2003; 
Lamprakis et al., 2003; Liousia et al., 2012); Turkish waters 
of the Mediterranean and Black Sea (Can et al., 2002; 
Filiz & Mater, 2002; Filiz & Bilge, 2004; Cicek et al., 2006; 
Karakulak et al., 2006; Özaydin & Taskavak, 2006; Akyol et 
al., 2007; Demirhan & Can, 2007; Gurkan & Taşkavak, 2007; 
Ismen et al., 2007, 2009; Özaydin et al., 2007; Sangun et 
al., 2007; Yeldan & Avsar, 2007; Ilkyaz et al., 2008; Kalayci 
et al., 2007; Bayhan et al., 2009; Erguden et al., 2009; Ozen 
et al., 2009; Yiğin & Ismen, 2009; Başusta et al., 2012; 
Güven et al., 2012), as well as the North African coasts of 

the Mediterranean Sea (Abdallah, 2002; Cherif et al., 2008; 
Ben Amor et al., 2011; Ghailen et al., 2010).

From 2009–2012, data on length and weight were 
collected for individuals of all fish species encountered 
during scientific research surveys conducted onboard 
the RV Cefas Endeavour around the British Isles. The 
primary aim for the collection of such information was to 
help validate the data in the Fishing Survey System (FSS) 
database, and to improve ongoing quality assurance of 
field data. 

The results of these investigations are provided in 
the present report with additional information from other 
published studies also provided so that the length-weight 
relationships can be summarised for those fish that may 
be encountered on the continental shelf around the British 
Isles (Wheeler, 1992; Wheeler et al., 2004). 

1.	 Introduction
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2.1	 Surveys used
Data were collected mainly during annual Cefas groundfish 
surveys, conducted under the European Commission 
(EC) Data Collection Framework. Most of these surveys 
are coordinated under the International Council for the 
Exploration of the Sea (ICES) through the Working Group 
on Beam Trawl Surveys (WGBEAM) and International 
Bottom Trawl Survey Working Group (IBTSWG) (ICES, 
2009, 2012). 

Data were collected around much of the British Isles 
(Figure 1) during the period 2009–20121. Additional data for 
smaller species (e.g. gobies and clingfish) were collected 
during an ecosystem survey of the western English 
Channel and Celtic Sea that involved the collection of 
epibenthos and small fish with 2 m beam trawl. Similarly, 
additional data for garfish and saury pike were collected 
during a recently initiated multidisciplinary survey to the 
south-west of England, which was developed to study 
small pelagic fish and the pelagic ecosystem2. These 
data were included in this report, although further data 
for these species will be collected in subsequent studies. 
The surveys during which length and weight data were 
collected are summarised in Table 1. 

The main gears used were 4 m beam trawl (BT) and two 
types of otter trawl, the ‘Grande ouverture vertical’ (GOV) 
trawl and ‘Portuguese high headline trawl’ (PHHT), which 
sample different fish (in terms of species composition and 
size distribution). Beam trawl surveys were designed to 
sample commercial flatfish species (e.g. plaice and sole) 
but also sample a variety of non-commercial species (e.g. 
poor cod, solenette, pogge, dragonets and lesser-spotted 
dogfish). The otter trawls were better adapted to sampling 
roundfish (e.g. cod, haddock, whiting) and larger demersal 
species, and the high headline heights of these trawls also 
allowed small pelagic fish (e.g. herring and mackerel) to be 
sampled.

2.2	 Measurements
Length and weight data were collected for all fish species 
observed during the surveys, including commercial and 
non-commercial species. All species were measured as 
total length (with the caudal fin depressed, and to the 
centimetre below), except for some small-bodied species 

1	 Additional length-weight data were collected during a survey 
in spring 2013, including for various gobies, rocklings and 
other infrequent species. Although not included here, these 
data will be reported in the future.

2	 Defra Project – Pelagic Ocean Science: Ecology and 
Interconnectivity of Diverse Ocean Networks (POSEIDON)

(see below). Fish were generally measured on balances 
appropriate to the size of the fish, with the smallest 
individuals weighed to 0.1 g, medium-sized fish to 1 g  
and the larger individuals weighed on balances with a 
resolution of 5 g (or 10 g for exceptionally large individuals). 

Exceptions for this included various clupeiform species 
(anchovy, herring, pilchard and sprat) that were measured 
routinely to the 0.5 cm below. Additional data for smaller-
bodied species (e.g. two-spotted clingfish and gobies) 
were also collected with fish measured to the millimetre 
below and weighed to 0.1 g. 

Although the fish species encountered in the present 
surveys were all measured as total length (LT), there are 
other measurements that can be used to measure other 
species (Table 2), and future studies to better understand 
length-length conversion factors are still required for some 
species. 

2.3	 Electronic data collection
The majority of data were collected electronically using 
Cefas’ Electronic Data Capture (EDC) system, this 
hardware and software system captures and stores data 
from research vessel surveys (Annex 1). The system 
includes data tables for catch weights (by species, sex and 
category) which can be linked to data tables for station 
details, gear, numbers at length and biological information 
(individual weight, sex, maturity, otolith collection etc.). 
Additional data for smaller fish (measured to the mm and 
0.1 g) were recorded outside the EDC system.

2.4	 Data quality
Data presented in this study were subject to quality 
checks, in terms of examination of length-weight plots 
to identify outliers (e.g. smaller and larger weights for 
a specific length, allowing for an appropriate degree of 
variability). Likely erroneous values were corrected where 
possible or excluded from further analysis. Input errors 
resulting from an incorrect species code or potential 
misidentification were checked through examining the 
observed spatial distributions and length ranges observed. 
Examples of misidentifications included spotted dragonet 
Callionymus maculatus that were much greater than the 
known maximum length and were consistent with being 
common dragonet C. lyra, and shagreen ray Leucoraja 
fullonica reported from areas outside their distribution 
(ICES Divisions VIId and IVc) that were subsequently 
known to be small-eyed ray Raja microocellata. 

There was possible taxonomic confusion between 
some pairs of sympatric species (such as starry smooth-

2.	 Methods
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Figure 1: Main survey fishing stations where length-weight data were collected during 2009–2012.
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hound Mustelus asterias and common smooth-hound M. 
mustelus, greater pipefish Syngnathus acus and Nilsson’s 
pipefish S. rostellatus, sandeels Ammodytes marinus and 
A. tobianus, various sand gobies Pomatoschistus spp., 
redfish Sebastes spp. and sea snail Liparis spp.) and data 
for these were combined at genus or family level. 

Common skate (Dipturus batis) data were considered 
as Dipturus batis–complex, as recent taxonomic studies 
(Griffiths et al., 2010; Iglésias et al., 2010) have differentiated 
two species Dipturus batis (D. cf. flossada) and D. cf. 
intermedia, although proposed taxonomic changes are still 
to be ratified. 

2.5	 Data analysis
Data for the main surveys were extracted from FSS into a 
Microsoft® Access database. Additional data (from paper 
records for small-bodied fish measured more accurately) 
were collated in Microsoft® Excel. All data were then 
imported into R, and the length-weight conversion factors 
were estimated using R software (R Development Core 
Team, 2012).

Fish length and weight relationships were calculated 
using the exponential relationship:

WT = a × LT
b 

where WT is total weight (g), LT is the total length (all data 
standardised to cm), and factors a (intercept) and b (slope) 
were estimated using linear regression through natural 
logarithmic transformation (ln WT = ln a + b × ln LT). 

Table 1: List of surveys considered for this study including season (quarter), area (ICES Divisions), gear used and years included in the 
analysis.

Survey Season Year Area Gear References

English North Sea groundfish survey 
(IBTS3E)

3 2009–2012* IVa–c GOV trawl ICES, 2012

Eastern English Channel and Southern 
North Sea beam trawl (BTS7D)

3 2009–2012* VIId, IVc 4 m BT ICES, 2009; Parker-
Humphreys, 2005 

Western English Channel beam trawl 
(Q1SWBEAM)

1 2009–2012 VIIe Twin 4 m BT (with and 
without blinder)

–

English Near West Coast beam trawl 
(NWGFS)

3 2009–2012* VIIa, f–g 4 m BT ICES, 2009; Parker-
Humphreys, 2004a,b

English Celtic and Irish Sea groundfish 
survey (Q4SWIBTS)

4 2009–2011 VIIa, e–h GOV (standard and 
with rockhopper for 
rough grounds)

Harley & Ellis, 2007; 
ICES, 2012

EU Data Regulation (DCRDC) 1 2009–2010 VIIf–h PHHT –

Western Channel and Celtic Sea 
ecosystem survey 

2 2011 VIIe–h 2 m BT –

Western Channel and Celtic Sea pelagic 
survey (PELTIC)

4 2012 VIIe–g Foto trawl and Engel 
800 trawl

–

* Data from 2012 were only used for those species or size categories for which data were limited.
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Table 2: Definitions of how fish may be measured on IBTS surveys.

Measurement Description Taxa used for

Total length LT Distance from the tip of the snout to the 
furthest point of the caudal fin when depressed 
in line with the body.

Measurement used in present study.

Fork length LF Distance from the tip of the snout to the center 
of the fork in the caudal fin.

Typically used by other organisations for tuna 
and lamnid sharks.

Lower jaw fork length LLJF Distance from the tip of the lower jaw to the 
center of the fork in the caudal fin.

Typically used for billfishes.

Standard length LS Distance from the tip of the snout to the end of 
the caudal peduncle (excluding caudal fins).

Should be used for smoothheads 
(Alepocephalidae) and seasirds (Searsidae) 
(ICES, 2012).

Pre supra caudal fin 
length

LPSC Distance from the tip of the snout to the 
furthest point prior the supra caudal fin.

Used for rabbit fish except Rhinochimaeridae, 
which are measured to total length (ICES, 2012). 

Pre anal fin length LPAF Distance from the tip of the snout to the first 
anal fin ray.

Used on grenadiers (Macrouridae) (ICES, 2012).

Disc width DW Distance between the tips of the pectoral fins. Often used for stingrays (Myliobatiformes), 
as the long whip-like tail can be damaged. 
Sometimes used for electric rays (Torpedinidae) 
and skates (Rajidae), especially as the tails of 
the latter can occasionally be damaged. McCully 
et al. (2012) provided further information on 
length-width conversion factors for skates 
around the British Isles. 

Disc length DL Distance between the snout and the posterior 
margin of the pectoral fin.

Often used for batoid fish.

Head length LH Distance from the tip of the snout to the 
furthest point of the operculum.

Head length, trunk 
length and tail length

LH, 
LTr, 
LTa

The measurements for head length (the 
distance from the tip of the snout to the mid-
point of the cleithral ring, a bony ring that is 
just posterior to the operculum), trunk length 
(distance between the mid-point of the cleithral 
ring and the last trunk ring) and tail length (from 
the last trunk ring to the tip of the tail, when 
outstretched), measured using callipers.

Typically used for sea horses Hippocampus 
spp. (Lourie, 2003), for which the three 
measurements can be combined to estimate 
total length.

Total weight WT Total weight of the fish. Measurement used in present study. As such, it 
includes the weights of the reproductive organs, 
liver, intestines and gut contents. Consequently, 
this measurement can be more variable than 
eviscerated weight. 

Eviscerated weight WE Weight of the fish after the organs from the 
body cavity (intestines, liver, reproductive 
organs) are removed. Flatfish eviscerated weight 
may include gonads (Bedford et al., 1986).
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Length data were available for 145,771 individuals from 138 
taxa. Fish species with limited observations during the time 
period are summarised in Table 3, and more contemporary 
data on the lengths and weights of these species could 
usefully be collected (e.g. from future surveys and other 
internationally-coordinated groundfish surveys). 

There are a number of factors that may result in a high 
variability in the weight at length for any given fish species, 

including sex (e.g. one sex may have a wider length range, 
ovarian weight is usually larger than the weight of the 
testes), maturity stage and gonad size, weight of stomach 
contents, liver weight, parasite load, as well as the overall 
condition of the fish. 

Seasonal sampling and gear selectivity may result in 
different length and weight ranges observed for some 
species between the surveys. For example, herring and 

3.	 Results and Discussion

Table 3: Summary of lesser-known species encountered in this study during the time period 2009–2012, for which data were too limited 
to estimate length-weight parameters accurately. Species denoted * are included in Table 5, but further data are required. The higher 
taxonomic order follows Eschemeyer (2013). Further data on all these species are required. 

Family
Scientific name  
Common name Location

Sample 
size

Length 
range 
(cm)

Weight 
range 
(g) Survey

Petromyzonidae Lampetra fluviatilis
River lamprey

Irish Sea and Celtic Seas (GOV) 1 25 28 Q4SWIBTS

Chimaeridae Chimaera monstrosa
Rabbit fish

North Sea 5 21–23 27–40 IBTS3E

Lamnidae Lamna nasus
Porbeagle shark

Irish Sea and Celtic Seas (GOV) 1 146 26060 Q4SWIBTS

Torpedinidae Torpedo nobiliana
Common electric ray

Irish Sea and Celtic Seas (GOV) 1 121 33300 Q4SWIBTS

Squatinidae Squatina squatina
Angel shark

Irish Sea and Celtic Seas (BT) 1 37 551 NWGFS

Anguillidae Anguilla anguilla
European eel

North Sea

7 34–64 64–592

IBTS3E

Southern North Sea and 
Eastern English Channel

BTS7D

Irish Sea and Celtic Seas (GOV) Q4SWIBTS

Clupeidae Alosa alosa
Allis shad

North Sea 1 37 374 IBTS3E

Alosa fallax
Twaite shad

North Sea 7 35–43 388–601 IBTS3E

Salmonidae Salmo trutta
Sea trout

Irish Sea and Celtic Seas (GOV) 1 42 680 Q4SWIBTS

Gadidae Raniceps raninus
Tadpole fish

Celtic Seas

6 4–11 0.7–19

DCRDC

Irish Sea and Celtic Seas (BT) NWGFS

Irish Sea and Celtic Seas (GOV) Q4SWIBTS

Lotidae Brosme brosme
Tusk

North Sea 4 30–69 276–
2945

IBTS3E

Gaidropsarus macropthalmus
Big-eye rockling 

Irish Sea and Celtic Seas (GOV) 1 8 4 Q4SWIBTS

continued
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11Table 3: continued 

Sample 
size

Length 
range 
(cm)

Weight 
range 
(g) SurveyFamily

Scientific name  
Common name Location

Gobiesocidae Lepadogaster candolli
Connemarra clingfish

Irish Sea and Celtic Seas (BT) 1 4 1 NWGFS

Belonidae Belone belone
Garfish

Celtic Seas

9 56–70 249–615

DCRDC

North Sea IBTS3E

Irish Sea and Celtic Seas (GOV) Q4SWIBTS

South-West area PELTIC

Scomberesocidae Scomberesox saury
Saury pike

South-West area 2 28.5–29 58.5–70 PELTIC

Gasterosteidae Spinachia spinachia
Sea stickleback

Irish Sea and Celtic Seas (BT) 1 11.7 4.6 NWGFS

Scorpaenidae Helicolenus dactylopterus
Blue-mouth redfish

North Sea 1 11 26 IBTS3E

Triglidae Aspitrigla obscura
Long-finned gurnard

Celtic Seas
2 12–23 13–89

DCRDC

Western English Channel Q1SWBEAM

Cottidae Triglops murrayi
Moustache sculpin

North Sea 2 8–14 5–28 IBTS3E

Cyclopteridae Cyclopterus lumpus*
Lumpsucker

Celtic Seas

12 4–34 3–2452

DCRDC

North Sea IBTS3E

Irish Sea and Celtic Seas (GOV) Q4SWIBTS

Mugilidae Liza aurata
Golden grey mullet

Southern North Sea and 
Eastern English Channel

1 48 1561 BTS7D

Liza ramada
Thin-lipped grey mullet

North Sea 1 55 1533 IBTS3E

Labridae Acantholabrus palloni
Scale-rayed wrasse

Western English Channel 1 22 181 Q1SWBEAM

Centrolabrus exoletus
Small–mouthed wrasse

Western English Channel
5 4–13 2–34

Q1SWBEAM

Irish Sea and Celtic Seas (BT) NWGFS

Symphodos melops
Corkwing wrasse

Southern North Sea and 
Eastern English Channel

1 12 27 BTS7D

Zoarcidae Zoarces viviparus
Eelpout

Celtic Seas

3 12–14 13–29

DCRDC

Western English Channel Q1SWBEAM

Irish Sea and Celtic Seas (BT) NWGFS

Lycodes gracilis
Vahl’s eelpout 

North Sea 2 13–14 10–14 IBTS3E

Stichaeidae Chirolophis ascanii
Yarrell’s blenny

Western English Channel
4 6–17 1–39

Q1SWBEAM

Irish Sea and Celtic Seas (GOV) Q4SWIBTS

Gobiidae Crystallogobius linearis
Crystal goby

Celtic Seas

2 1.4–4.8 0.3 –0.4

Ecosystem 
survey

Irish Sea and Celtic Seas (GOV) Q4SWIBTS

Gobius gasteveni*
Steven’s goby

Western English Channel 11 7–10.4 3–12.3 Q1SWBEAM

Balistidae Balistes capriscus
Trigger fish

Irish Sea and Celtic Seas (GOV) 1 33 682 Q4SWIBTS
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mackerel captured during the summer English North Sea 
groundfish survey may have well-developed gonads, as 
they are likely to be caught just prior to or in their spawning 
season (Ellis et al., 2012). In terms of gear selectivity, beam 
trawlers are expected to catch proportionally more small-
size classes than otter trawlers, and so catches may not be 
representative of the overall length range.

Species for which the sample size and length range 
were deemed sufficient to provide survey-specific length-
weight relationships are provided in Table 4 and Annex 2. It 
should be noted that not all surveys were shown for each 
species, as some surveys were limited by data availability. 
In addition, species occurring in only one survey with 
sufficient data were also included on this table. If survey-
specific data were limited (e.g. by sample size), then data 
across all surveys were combined. 

The length-weight relationships were significant for all 
species, with r2 values ranging from 0.5744 (Jeffrey’s goby 
Buenia jeffreysii) to 0.9967 (wolf-fish Anarhichas lupus), 
and total length and total weight were strongly correlated 
(r2 ≥ 0.95) for approximately 63% of all species. The ‘b’ 
values for nearly all fish ranged from 2.0911–3.5789. The 
exceptions to this were pearlside Maurolicus muelleri 
(b=1.6065), two-spotted clingfish Diplecogaster bimaculata 
(b=1.8205) and snake blenny Lumpenus lampretaeformis 
(b=1.9847). Further data collection may be required for 
these species. 

The length-weight data for all species were combined 
across surveys to provide a single summary of length-
weight conversion factors for British marine fish. For those 
species for which the present study had no or limited 
data, then information from relevant literature were used 
(Table 5). 

For fish species that have a restricted length range, 
and that were only measured to the cm (or 0.5 cm) and 

weighed to 1 g, the resulting length-weight relationship 
could have a poorer fit than for when fish were measured 
to the mm and 0.1 g, even if sample sizes were lower for 
the latter. This is illustrated for sprat (Figure 2). Hence, 
future surveys need to consider the optimum resolution 
for collecting data on the length and weight of some fish 
species, which may require current sampling protocols 
to be reviewed, noting that such modifications can be 
implemented in the EDC system. 

The current study has provided contemporary length-
weight parameters for a broad range of northern European 
fishes. It should be noted that some species (e.g. 
commercial species and elasmobranchs) may benefit from 
more detailed analysis to obtain sex-specific length-weight 
relationships. Future studies could usefully collect further 
data for less frequent species that were sampled rarely, 
and also specimens at either the lower and/or upper end 
of the size distribution for other species. 

Figure 2: Length-weight relationship for sprat Sprattus sprattus collected with two different protocols. The DCRDC (left) collected 
data to 0.5 cm and 1 g (N=1171, r2=0.7031) for 2009–2010. The IBTS3E (right) collected data to 0.1 cm and 0.1 g (N=253, r2=0.865) for the 
year 2012. 
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Cefas Research Vessel Electronic Data Capture system 
(RV EDC) is a hardware and software system that captures 
and stores data regarding the catches from survey fishing 
gear. The system was originally developed in the early 
1990s and has undergone an almost continual process of 
extension to enhance its functionality. The base hardware 
has also evolved during this time from re-cased laptops and 
bar-code readers to custom data capture units and PIT-tag 
readers. The software is written in Microsoft® Visual Basic 
(versions 3–6) and uses Microsoft® Access database files.

The handling of survey catches can be broken down into 
three processes:

Catch composition
The bulk catch is sorted into its constituent species or 
species groups (a catch element), the whole catch may be 
sorted or a variety of sub-sampling methods employed to 
reduce the workload. A species catch may be broken down 
further into size classes to ensure subsequent size samples 
are representative of the whole catch. The presence of 
each catch element is recorded, the element data may also 
include total weight, catch numbers and whether length or 
more detailed biological sampling will take place. RV EDC 
facilitates the recording part of this process by capturing 
the element data either from manual input or directly from 
marine scales. These data are validated and stored in a 
database for merging at a later stage with size sample data 
and biological data.

Size sampling
RV EDC captures size distribution data along with sampling 
information (e.g. sub-sample weight). The system can 
handle species measured in whole cm, 0.5  cm or mm (for 
shellfish species e.g. edible crab Cancer pagurus, European 
lobster Homarus gammarus and Nephrops norvegicus). 
During the measuring process the system manages and 
prompts the user to collect biological samples to meet 
pre-set targets (see below). The system presents the 
user with brief summary statistics to allow the operator 
to assess the quality of the sample and, if necessary and 
possible, sample additional fish to ensure appropriate levels 
of sampling have taken place. During the size sampling 
process the system can collect individual fish weights 
from linked marine scales. These individual weights are 
not currently taken on a stratified basis; if length weight 
collection is selected then all fish are weighed.

Biological sampling
During the size sampling process the user is prompted to 
take biological samples (otoliths) from individual fish that 
are required to meet a pre-determined target. Biological 
sampling targets can be defined in a number of ways: 
targets can be set by cruise, station or user-defined strata 
(e.g. depth band), and individual fish either by actual size 
or size class. Once a fish is identified as being required to 
meet a particular target the user is prompted to collect the 
otolith and provide additional data such as sex, maturity 
and weight. Otoliths are stored in plastic trays containing 
25, 48 or 96 cells, the system manages these trays and 
ensures cells are only used once.

When all sampling for a station is complete, the 
data are merged from each workstation with the catch 
element data, data regarding biological samples taken is 
subsequently uploaded to each workstation to ensure the 
sample targeting at the next station is up-to-date. Finally 
the merged catch and sample data are uploaded to the 
main server where it is combined with position, gear and 
environmental data for the station.

Annex 1: Cefas Research Vessel Electronic Data Capture 
system (RV EDC) – A description
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Annex 2: Length-weight relationships for species 
collected from around the British Isles (2009–2012)

Figure 3:  Myxine glutinosa Hagfish 

Figure 5:  Galeus melastomus Black-mouth dogfish

Figure 4:  Squalus acanthias Spurdog

Figure 6:  Scyliorhinus stellaris Greater-spotted dogfish
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Figure 7:  Scyliorhinus canicula Lesser-spotted dogfish
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Figure 8:  Mustelus spp. Smooth-hound
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Figure 9:  Galeorhinus galeus Tope Figure 10:  Torpedo marmorata Marbled electric ray

Figure 12:  Dipturus batis-complex Common skateFigure 11:  Amblyraja radiata Starry ray
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Figure 13:  Leucoraja naevus Cuckoo ray
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Figure 14:  Raja brachyura Blonde ray
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Figure 15:  Raja clavata Thornback ray
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Figure 16:  Raja montagui Spotted ray
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Figure 18:  Raja microocellata Small-eyed ray

Figure 20:  Conger conger European conger eelFigure 19:  Raja undulata Undulate ray

Figure 17:  Leucoraja fullonica Shagreen ray
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Figure 21:  Clupea harengus Herring
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Figure 22:  Sprattus sprattus Sprat
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Figure 23:  Sardina pilchardus Pilchard

Figure 25:  Maurolicus muelleri Pearlside

Figure 24:  Engraulis encrasicolus European anchovy
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Figure 26:  Argentina spp. Argentine
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Figure 27:  Gadiculus argenteus Silvery pout
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Figure 28:  Gadus morhua Cod
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Figure 29:  Melanogrammus aeglefinus Haddock
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Figure 30:  Merlangius merlangus Whiting
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Figure 31:  Micromesistius poutassou Blue whiting
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Figure 33:  Pollachius virens SaitheFigure 32:  Pollachius pollachius Pollack

Figure 35:  Ciliata septentrionalis Northern rocklingFigure 34:  Ciliata mustela Five-bearded rockling
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Figure 36:  Tripsopterus esmarki Norway pout
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Figure 37:  Tripsopterus luscus Bib
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Figure 38:  Trisopterus minutus Poor cod
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Figure 39:  Enchelyopus cimbrius Four-bearded rockling

Figure 42:  Molva molva LingFigure 41:  Gaidropsarus vulgaris Three-bearded rockling

Figure 40:  Gaidropsarus mediterraneus Shore rockling
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Figure 43:  Merluccius merluccius European hake
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Figure 44:  Lophius piscatorius Anglerfish
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Figure 45:  Phycis blennoides Greater forkbeard Figure 46:  Lophius budegassa Black-bellied anglerfish

Figure 47:  Diplecogaster bimaculata Two-spotted clingfish Figure 48:  Zeus faber John dory
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Figure 49:  Capros aper Boarfish
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Figure 50:  Entelurus aequoreus Snake pipefish

Figure 52:  Sebastes spp. Redfish

Figure 51:  Syngnathus spp. Pipefish

Figure 53:  Trigloporus lastoviza Streaked gurnard
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Figure 54:  Aspitrigla cuculus Red gurnard
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Figure 55:  Trigla lucerna Tub gurnard
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Figure 56:  Eutrigla gurnardus Grey gurnard
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Figure 58:  Taurulus bubalis Sea scorpionFigure 57:  Myoxocephalus scorpius Bullrout

Figure 59:  Cyclopterus lumpus Lumpsucker Figure 60:  Liparis spp. Sea snail
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Figure 61:  Agonus cataphractus Pogge
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Figure 62:  Dicentrarchus labrax European seabass

Figure 65:  Cepola rubescens Red bandfishFigure 64:  Mullus surmuletus Red mullet

Figure 63:  Spondyliosoma cantharus Black sea bream
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Figure 66:  Trachurus trachurus Horse mackerel
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Figure 68:  Labrus mixtus Cuckoo wrasseFigure 67:  Ctenolabrus rupestris Goldsinny

Figure 70:  Labrus bergylta Ballan wrasseFigure 69:  Symphodus balloni Baillon’s wrasse
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Figure 71:  Ammodytes spp. Sandeel

Figure 74:  Hyperoplus immaculatus Corbin’s sandeelFigure 73:  Hyperoplus lanceolatus Greater sandeel

Figure 72:  Gymnammodytes semisquamatus Smooth sandeel
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Figure 75:  Echiichthys vipera Lesser weever
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Figure 76:  Trachinus draco Greater weever

Figure 78:  Parablennius gattorugine Tompot blenny

Figure 77:  Blennius ocellaris Butterfly blenny

Figure 79:  Lumpenus lampretaeformis Snake blenny
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Figure 81:  Anarhichas lupus Wolf-fishFigure 80:  Pholis gunnellus Butterfish

Figure 82:  Callionymus reticulatus Reticulate dragonet Figure 83:  Buenia jeffreysii Jeffrey’s goby
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Figure 84:  Callionymus lyra Common dragonet
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Figure 85:  Callionymus maculatus Spotted dragonet
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Figure 86:  Gobius gasteveni Steven’s goby Figure 87:  Gobius niger Black goby

Figure 89:  Lesueurigobius friesii Fries’s gobyFigure 88:  Gobius paganellus Rock goby
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Figure 90:  Scomber scombrus European mackerel
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Figure 91:  Lepidorhombus whiffiagonis Megrim
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Figure 92:  Pomatoschistus spp. Sand goby

Figure 94:  Scophthalmus maximus Turbot

Figure 93:  Lepidorhombus boscii Four-spot megrim

Figure 95:  Zeugopterus punctatus Topknot
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Figure 96:  Scophthalmus rhombus Brill



99

A
n

n
e

x
 2: L

e
n

g
t

h
-w

e
ig

h
t

 r
e

l
a

t
io

n
s

h
ip

s
 f

o
r

 s
p

e
c

ie
s

 c
o

l
l

e
c

t
e

d
 f

r
o

m
 a

r
o

u
n

d
 t

h
e

 B
r

it
is

h
 Is

l
e

s
 (2009–2012)

Figure 98:  Phrynorhombus regius Ekström’s topknotFigure 97:  Phrynorhombus norvegicus Norwegian topknot

Figure 99:  Arnoglossus imperialis Imperial scaldfish Figure 100:  Platichthys flesus Flounder
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Figure 101:  Arnoglossus laterna Scaldfish
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Figure 102:  Pleuronectes platessa European plaice
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Figure 103:  Limanda limanda Dab
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Figure 104:  Microstomus kitt Lemon sole
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Figure 105:  Glyptocephalus cynoglossus Witch
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Figure 106:  Hippoglossoides platessoides Long-rough dab



106

A
n

n
e

x
 2

: 
L

e
n

g
t

h
-w

e
ig

h
t

 r
e

l
a

t
io

n
s

h
ip

s
 f

o
r

 s
p

e
c

ie
s

 c
o

l
l

e
c

t
e

d
 f

r
o

m
 a

r
o

u
n

d
 t

h
e

 B
r

it
is

h
 I

s
l

e
s

 (
20

09
–2

01
2)

Figure 107:  Hippoglossus hippoglossus Halibut Figure 108:  Pegusa lascaris Sand sole
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Figure 109:  Solea solea Sole
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Figure 110:  Buglossidium luteum Solenette
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Figure 111:  Microchirus variegatus Thickback sole
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