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SUMMARY
Point survey techniques such as baited traps and trammel nets may be better than
trawling for detecting small-scale differences in mobile macroconsumer (here fish
and crustacean) diversity. Yet very few studies have compared the relative merits of
trawl and point count data in monitoring, environmental impact and research work.
This project off the Northumberland coast set out to compare advantages and
disadvantages of trawl, trammel and trap sampling techniques for detecting spatial
and habitat-related variations in fish and crustacean species richness. Sampling over
a range of depths and on two broad habitat types (soft and intermediate [partly
rocky] seabed) showed species richness and abundance varying considerably
among sites and gears. Trawling detected the largest number of species, but failed
to catch, or under-represented, a number of commercially important demersal
species present in trammel net samples. Gear type appeared to be the main variable
driving differences among samples overall, although individual gears detected
significant effects of other variables. All three gears detected significant effects of
depth, but only traps detected significant effects of habitat on sample assemblages.
The inherent variability of data and the difficulty of controlling for many factors limit
the conclusions which can be reached using such marine ecological data, however,
a combination of trawling and point sampling is likely to provide more comprehensive
data on diversity and abundance of mobile macroconsumer species.
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1 INTRODUCTION AND OBJECTIVES
Biodiversity is the focus of major environmental commitments such as the
Convention on Biological Diversity (CBD) and understanding of patterns in it is
required for an ecosystem approach to management (EAM). Measuring and
monitoring of biodiversity will often accompany environmental impact assessment
(EIA) and mitigation procedures, and will evidently be important for evaluating future
outcomes of Marine Conservation Zone (MCZ) implementation under the UK’s
Marine & Coastal Access Act 2009. Yet the current capacity to carry out this kind of
work is constrained, especially in the case of large mobile species such as fish. The
paucity of understanding is due in part to problems associated with sampling.
Relative abundances in a catch rarely reflect the actual relative abundances of the
species being sampled; marine community composition varies with time of day and
season (Naylor 2005) and in relationship to other variables such as temperature (e.g.
Jordaan et al. 2010). The ‘catchability’ of a species may vary considerably between
gear types, although, using a specific gear type, catchability will vary between
species and size classes of the same species (Harley & Myers 2001; Fraser et al.
2008).
Gears vary in their strengths and weaknesses in describing variation in diversity.
These include the range of species caught, cost, and ease of use. Previous projects
compared and contrasted trammel, acoustic survey, baited trap and baited video as
sources of point abundance data (Polunin et al. 2009a, 2009b). These point
techniques may better detect spatial and habitat-related differences in the
distribution of particular species than trawl data which are aggregated over large
areas.
Much of the current and long-term monitoring of European waters however relies on
beam or otter trawls, and yet comparisons between point and trawl data are scarce
(Cappo et al. 2004). Increased understanding of how point abundance data relate to
trawl data will be useful in improving designs of surveys and monitoring regimes, and
may yield new perspectives on the usefulness of trawl data.
This project set out to systematically explore advantages and disadvantages of
different fishing gears in describing spatial and habitat-related variation in
macroconsumer (fish and mobile crustacean) biodiversity in the southern
Northumberland Sea Fisheries Committee (NSFC) district. It aimed to improve
current understanding of the differences between data generated by trawl and point
count methods by comparing the individuals caught using beam and otter trawls,
baited traps and trammel nets on two broadly defined benthic habitat types. The
questions the project set out to address were:
(1) How do trawl and point data relate to each other?
(2) Are trawl and point count data equally good at describing spatial variation in
macroconsumer species diversity?
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(3) Are point data more likely to detect fine-scale diversity associations with
particular habitats or combinations?
(4) What are the implications of existing trawl data for planning and monitoring
MCZs, and for alternative survey designs and counts?

2 METHODOLOGY
2.1 Study location and sampling
Sampling was carried out in the south of the Northumberland Sea Fisheries
Committee district, within approximately three nautical miles (5.5km) of the coast
between Seaton Sluice and Amble. Seabed habitat information provided by Envision
(personal communication) was used to define 12 sampling sites, six each of soft
sediment and mixed intermediate seabed types.
The sampling involved replicated sampling at six sites on soft sediment and six on
mixed intermediate seabed in a hierarchical design (Fig. 1).Sampling was primarily
conducted from the fishing vessel Venturer (Fig. 2) using baited traps, trammel nets
and beam trawls. Otter trawling with rock hopper gear was prosecuted from the
fishing vessel Crystal River, as were the beam trawls at sites 4 and 5 due to depth
constraints imposed by the winch on board the Venturer.
The topography of mixed intermediate habitat varied between sites. At sites 7 and 8,
the sea bed was flat enough to conduct beam trawls. Trawls at sites 9, 10 and 11
were carried out using an otter trawl equipped with rock hoppers. The topography
and density of commercial fishing activity (potting, netting, vessel traffic) at site 11
meant trawling was impossible or impractical. Due primarily to poor winter weather,
sampling was also carried out over a longer period of time than intended. Table 1
summarises the gear types used at each site, and the month in which sampling was
carried out. The limited number of days at specific stages of the tidal cycle also
constrained deployment of gears, while a combination of events in particular extreme
weather in November-December 2010 and availability of vessels and crew at the
right time meant the data collection was spread over a much greater time period
(September 2010 to March 2011) than planned.
Samples at each site were positioned as close together as possible; however the
actual distance between sampling locations varied due to a number of factors
including prevalence of commercial gear in the area, benthic topography, and
weather conditions (sample locations given in Appendix).
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Figure 1 Hierarchical sampling strategy

Figure 2 The Venturer docked at Blyth harbour

2.2 Gear description and deployment
Baited trap
Trapping was conducted using modified ‘Norwegian pattern’ fish traps (Fig. 3). Traps
were 1.3m long, 0.8m wide and 1.2m high, made of 20mm square mesh and
consisted of a bottom parlour (60cm high) with one nylon monofilament entrance
(15cm x 15cm) and a central bait bag connected to a top parlour (60cm high). Traps
were baited with one recently defrosted whole mackerel (Scomber scombrus) scored
6

three times on each side. Traps were deployed in fleets of three with a target soak
time of 24 hours, the mean soak time in practice varying between 21h 45m and 26h
40m. Traps were cleared on deck and catch recorded immediately after retrieval.

Table 1 Sampling with each gear at each site, indicating habitat (‘Inter’=intermediate)
and month (September 2010 to March 2011) in which sampling was carried out.
Sampling locations and dates are given in the Appendix.
Site Habitat Baited Trap
Trammel Net
Beam Trawl
Otter Trawl
Samples
Samples
Samples
Samples
Completed
Completed
Completed
Completed
1
Soft
3 - September 3 - October
5 - September
0
Soft
3 - September 3 - November
5 - September
0
2
Soft
3 - September 3 - December
5 - September
0
3
Soft
3 - September 3 - January
5 - March
0
4
Soft
3 - September 3 - January
5 - March
0
5
Soft
3 - September 3 - January
5 - September
0
6
Inter
3 - January
3 - November
5 - October
0
7
Inter
3 - January
3 - December
5 - October
0
8
Inter
3 - January
3 - December
0
5 - March
9
3 - January
3 - December
0
5 - March
10 Inter
3 - January
3 - January
0
0
11 Inter
12 Inter
3 - January
3 - January
0
5 - March

Figure 3 Fish traps used off Northumberland: a) fish trap extended into upper and lower parlours as it
would on the sea bed; b) trap with the upper parlour collapsed, bait being placed into internal bait bag

Trammel net
Trammelling was carried out using 200m long nylon trammel net fleets (Fig. 4). The
inner mesh size for each fleet was 55mm for the first 100m and 120mm for the
second 100m, with a 305mm outer mesh along the entire 200m length. Trammel
nets were deployed in a north-south orientation with a target soak time of 4 hours,
the mean soak time in practice varying between 3h 50min and 5h 15min. Nets were
7

cleared immediately after retrieval, but due to the volume of some catches recording
occasionally took place the following morning.

Figure 4 Trammel netting off Northumberland: a) view over the side of the boat as a trammel net is
hauled; b) trammel net hauler in operation, as the net is fed into a storage bucket prior to clearing.

Beam trawl
Beam trawling was conducted using a 2.2m wide steel beam trawl with a 30mm codend mesh (Fig. 5). Trawling was carried out approximately north-south or south-north
against tidal flow, for 20 minutes at approximately 2.5 knots. Trawl start time was
defined as the point at which the trawl line became taught, and end time was the
point at which hauling began. Trawl line length was 5 times the depth of the water,
and beam shoes were checked for patches without rust to ensure the trawl was
being pulled along the sea bed. Catch was measured and recorded on deck
immediately after hauling.
Otter trawl
Otter trawling was carried out using a net with an 8m ground rope, 90mm square
mesh for the length of the net and a 30mm cod-end mesh. The trawl was equipped
with 1.8m steel trawl doors and 40cm rubber rock hoppers (Fig. 6). Trawling was
carried out approximately north-south or south-north against tidal flow, for 20
minutes at approximately 2.5 knots. Trawl start time was defined as the point at
which the trawl line became taught, and end time was the point at which hauling
began. Trawl line length was 5 times the depth of the water. Catch was measured
and recorded on deck immediately after hauling.
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Figure 5 Beam trawl at rest on the stern
of the Venturer

Figure 6 Otter trawl rock hoppers on the stern of
the Crystal River

2.3 Data
Individuals obtained from trawls and traps were recorded immediately after removal
from the gear, but this took up to 12 hours with the trammel nets. Unusual or
previously unencountered species were identified with the aid of field guides (Wood
2008; Kay & Dipper 2009) and mobile internet (MarLIN; Habitas). Where individuals
could not be identified onboard, photographs were taken for later identification.
‘Benthic macroconsumer’ was considered here to consist of all fish and arthropod
species, non-arthropod invertebrates being excluded from analyses. All individuals
were recorded, but measurements taken varied between taxonomic groups. Fish
were measured on a measuring board (Fig. 7) to the nearest 5mm. Three
measurements were recorded for round fish: the standard length (SL, tip of the snout
to the end of the last vertebra); the head length (HL, tip of the snout to the posterior
edge of the operculum); and the pre-anal fin length (PAFL, tip of the snout to the
anterior end of the anal fin) (Fig. 7). Only the SL and HL were recorded for flat fish.
Crabs and lobsters were measured using callipers to the nearest 1mm. Crabs
(excluding Pagurus bernhardus, common hermit crab) were sexed and measured
across the widest part of the carapace. Lobsters, including Nephrops norvegicus
(Norway lobster) were measured from the posterior of the left eye socket to the
posterior edge of the cephalothorax. Other invertebrates were not measured.
Latitude and longitude were measured using onboard GPS at both ends of trawls,
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Figure 7 Pouting (Trisopterus luscus) on a measuring board with
measurements taken of round fish indicated. A = head length (HL); B =
Pre-anal fin length (PAFL); C = standard length (SL).

net fleets, and trap fleets. Position data for nets and traps were recorded when gear
was deployed. Depth was measured using onboard sonar equipment at the start and
end of trawls, and on deployment of nets and traps.
2.4 Statistical analysis
Species richness was used as the index of diversity. Exploratory statistics and
univariate analyses of species richness were carried out using Minitab v15.1.
Permutational analysis of variance (PERMANOVA), a non-parametric method for
testing the simultaneous response of one or more variables to one or more factors in
an ANOVA experimental design on the basis of any distance measure, was used to
compare abundances, using PERMANOVA+ for PRIMER v.6 (Anderson et al. 2006).
PERMANOVA helped to overcome difficulties in hypothesis testing resulting from the
unbalanced designs, and infringement of parametric assumptions in the abundance
variables.
Data were square root transformed prior to the generation of Bray-Curtis similarity
matrices for each PERMANOVA analysis. Replicate samples for each gear type
were summed within sites for the overall PERMANOVA analysis to counter the
inherent variability, but considered separately for gear-specific PERMANOVA
analyses to retain replication detail. For all tests, 999 permutations were allowed
under the reduced model.
Depth was included as a covariate in all PERMANOVA models. Habitat was included
as a fixed variable in all models; gear was included as a fixed variable in the overall
and trawl models; month was included as a random variable in the trammel net
model only as this was the only gear type with which sampling was conducted on
both habitat types in each month.
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Univariate tests of differences among groups used the non-parametric Kruskal-Wallis
test, while pairwise comparisons employed Wilcoxon signed-rank test. Power
analyses were carried out to determine levels of replication needed tto detect
hypothetical changes in species richness at a site. The selected levels (10%, 25%,
50%) and direction (negative) of change were arbitrary but were aimed to help
address a practical problem (e.g. for future MCZ monitoring) of how much sampling
would be required given inherent variability in the data to detect future changes in
species richness.

3 RESULTS
3.1 How do trawl and point data relate to each other?
The total number of macroconsumer species captured was 46, of which 30 were
present in one or more beam trawl samples, 24 were in one or more trammel net
samples, 23 were in one or more otter trawl samples, and 14 were present in one or
more trap samples (Table 2).
Trammel nets
A total of 2160 individuals of 29 species were caught in trammel net sampling, a
mean of 5.9 species (SD = 2.2) and 60 individuals (SD = 61.4) being caught per fleet
deployment. Across all sites, catches were numerically dominated by whiting
(Merlangius merlangus, 54.1%), cod (Gadus morhua, 11.6%) and the common
starfish (Asterias rubens, 10.1%). Seven species were caught only in trammel nets:
herring (Clupea harengus [65 individuals]), sea bass (Dicentrarchus labrax [3]),
haddock (Melanogrammus aeglefinus [1]), hagfish (Myxine glutinosa [15]), pollack
(Pollachius pollachius [14]), coalfish (Pollachius virens [38]), and mackerel (Scomber
scombrus [10]) (Table 2).
Beam and otter trawls
A total of 4136 individuals of 51 species were caught during trawling: beam trawling
included 44 of these species, and otter trawling 28. A mean of 11.9 species (SD =
3.7) and 85.0 individuals (SD = 49.7) were caught per beam trawl, with otter trawls
yielding a mean of 7.3 species (SD = 3.4) and 49.1 individuals (SD = 59.3) per trawl.
Across all sites, the main species caught in beam trawl samples were plaice
(Pleuronectes platessa, 20.0% of individuals), brown shrimp (Crangon crangon,
18.7%) and harbour crab (Liocarcinus depurator, 12.0%). Otter trawl catches were
dominated by plaice (Pleuronectes platessa, 65.0%) and dab (Limanda limanda,
14.0%), with the next most abundant species being sprat (Sprattus sprattus, 2.6%).
Thirty species were present only in trawls (Table 2), the most abundant of which
were brown shrimp (Crangon crangon, 636 individuals), pink shrimp (Pandalus
borealis, 188 individuals), sand star (Astropecten irregularis, 182 individuals), lesser
weeverfish (Echiichthys vipera, 146 individuals) and common dragonet (Callionymus
lyra, 99 individuals).
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Table 2 – All species recorded (x = present) by gear type and habitat type (‘Inter’ = intermediate).
Common names are given in the Appendix.

Species
Agonus cataphractus
Ammodytes tobianus
Aphrodita aculeata
Aporrhais pespelecani
Aspitrigla cuculus
Asterias rubens
Astrospecten irregularis
Bivalve
Buccinum undatum
Callionymus lyra
Cancer pagurus
Carcinus maenas
Chrysaora hysocela
Clupea harengus
Conus
Corystes cassivelaunus
Crangon crangon
Cyanea capillata
Cyanea lamarckii
Cyclopterus lumpus
Dicentrarchus labrax
Echiichthys vipera
Echinus esculentus
Gadus morhua
Goneplax rhomboides
Hippoglossoides platessoides
Homarus gammarus
Lepidorhombus whiffiagonis
Limanda limanda
Liocarcinus depurator
Loligo forbesii Macropodia
rostrata Meganyctiphanes
norvegica Melanogrammus
aeglefinus Merlangius
merlangus Microstomus kitt
Molva molva Munida
rugosa Myoxocephalus
scorpius Myxine
glutinosa
Necora puber
Nephrops norvegicus
Octopus vulgaris
Ophiuroid sp
Pagurus bernhardus
Pandalus borealis
Platichthys flesus
Pleurobrachia / Hormiphora
Pleuronectes platessa
Pollachius pollachius
Pollachius virens
Pomatoschistus minutus
Psetta maxima
Scomber scombrus
Scophthalmus rhombus
Solea vulgaris
Sprattus sprattus
Taurulus bubalis
Trisopterus luscus
Zeugopterus punctatus
Zoarces viviparus

BEAM
Inter
x

x
x
x
x
x

Soft

OTTER
Inter

x

TRAP
Inter

Soft

x
x

x
x
x
x
x
x
x
x
x
x

TRAMMEL
Inter
Soft
x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x
x
x

x
x
x
x
x

x
x
x
x

x

x

x
x
x
x
x
x
x
x
x

x
x
x
x
x
x
x
x
x
x

x

x

x
x
x

x

x

x
x

x

x

x
x

x
x

x
x

x
x

x

x

x
x
x

x
x

x
x
x
x
x
x
x
x
x

x
x

x
x
x

x
x
x
x

x
x
x
x

x
x

x
x

x

x
x

x
x
x

x
x
x

x
x
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x
x
x
x
x

x

x

x
x
x
x
x

x
x
x

x

x
x

x
x
x

x

x

x
x

x
x

x

x
x
x

x
x
x

x

x

x
x
x

x
x

Baited traps
A total of 588 individuals of 18 species were caught in traps; no species were
exclusive to traps. A mean of 4.7 species (σ = 1.8) and 16.8 individuals (σ = 10.9)
were caught per fleet deployment. Across all sites, the most abundant species in
traps were edible crab (Cancer pagurus, 24.2%), common starfish (Asterias rubens,
23.0%) and harbour crab (Liocarcinus depurator, 12.1%).
3.2 Are trawl and point count data equally good at describing spatial variation
in macroconsumer species diversity?
Species richness varied significantly among sites with trawls (Kruskal-Wallis Test, p
= 0.001) and trammel nets (p = 0.013), but not with traps (p = 0.14). Species
richness across all sites varied significantly between gears (Fig. 8); all between-gear
differences were significant (Wilcoxon Signed-Rank Test, p<0.05) for mean and total
species richness per site. However, there were no significant correlations between
pairs of gears when sites were ranked in order of species richness, either for mean
or total species richness data (Table 3).
Table 3 Results of Spearman’s rank correlation tests comparing rankings of sites by
total and mean species richness between pairs of gear types (- = not applicable).
Trawl
Total species richness
Trammel
Trap
Mean species richness
Trammel
Trap

Trammel

r

p

r

0.366
0.168

0.242
0.601

0.000

0.369
-0.126

0.238
0.696

-0.078

p
1.000
0.811

3.3 Are point data more likely to detect fine-scale diversity associations with
particular habitats or combinations?
All gears compared
Depth, habitat and gear all had significant effects on assemblage structure, but gear
type was the most important single factor in this (Pseudo-F values, Table 4). There
were distinct groups on the two main axes of variation with respect to gear type (Fig.
9). Beam trawls were characterised by plaice P. platessa, dab L. limanda and
harbour crab L. depurator; traps were characterised by european lobster H.
gammarus and edible crab C. pagurus; and trammel nets were characterised by cod
G. morhua and whiting M. merlangus (Fig. 10). Depth and habitat did not show clear
groupings (Fig. 10), although depth was more important than habitat as a factor
(Table 4).
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6
4
2
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16
14
12
10
8
6
4
2
0
1
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6

7

8

9

10 11 12

Site

Fig. 8 Mean (a) and total (b) species richness per site by gear type

Table 4 Results of PERMANOVA analysis of species abundances from all
sample data. Asterisks indicate significance at 95% (df = degrees of
freedom, SS = sums of squares, MS = mean squares).
Source
Depth
Habitat
Gear
HaxGe**
Res
Total

df

SS

MS

Pseudo-F

P(perm)

1
1
3
2
27
34

3528.5
2786.9
44739
3665.6
37804
92524

3528.5
2786.9
14913
1832.8
1400.2

2.5201
1.9904
10.651
1.309

0.006*
0.026*
0.001*
0.141
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Figure 9 Distance-based redundancy analysis (dbRDA) of assemblage
structures from all samples, summing abundances for each combination of
gear and site. Each point represents all individuals caught at a site with one
gear type. The closer two points are, the more similar the assemblages. The
species shown are those most responsible (correlation > 0.25) for the
differences between points on the indicated vector.

(a)

(b)

Figure 10 Distance-based redundancy analysis (dbRDA) of assemblage structures by (a) habitat (intermediate =
mixed intermediate) and (b) depth

Traps
Species richness per trap sample did not differ significantly (t-test, p>0.05) between
soft and intermediate sea bed. However there were significant effects of depth and
habitat on the assemblage structure, with habitat a stronger driver of differences
15

among samples than depth (Pseudo-F values, Table 5), albeit with no obvious
patterns for either factor (Fig. 11).
Table 5 Results of PERMANOVA analysis of species abundances from trap data.
Asterisks indicate significance at 95% (df = degrees of freedom, SS = sums of
squares, MS = mean squares).
Source
Depth
Habitat
Residual
Total
(a)

df

SS

MS

Pseudo-F

P(perm)

1
1
32
34

4122.5
7023.3
44755
55901

4122.5
7023.3
1398.6

2.9476
5.0217

0.017*
0.001*

(b)

Figure 11 Distance-based redundancy analysis (dbRDA) of assemblage structure from trap
samples by (a) habitat (species shown those most responsible [correlation > 0.5] for the
differences among points) and (b) depth. Each point represents the species obtained from
one fleet of traps.

Trawls
Species richness of trawl samples did not differ significantly between soft and
intermediate sea bed (t-test, p = 0.200; Fig. 12). There were however significant
effects of depth on the assemblage structure of the trawl samples (Fig. 12) with
gear type the strongest driver of the differences (Pseudo-F values, Table 6).
Distance-based redundancy analysis (dbRDA) indicated that the species most
responsible for differences between beam and otter trawls were P. borealis, C.
crangon, L. depurator and C. lyra (northern krill, brown shrimp, harbour crab and
common dragonette) (Fig. 13). P. platessa (plaice) was the individual species most
16

Table 6 Results of PERMANOVA analysis of species abundances from trawl data.
Asterisks indicate significance at 95% (df = degrees of freedom, SS = sums of
squares, MS = mean squares).
Source
Depth
Gear
Habitat
Residual
Total

df

SS

MS

Pseudo-F

P(perm)

1
1
1
51
54

12411
23685
2261.3
70889
1.0925E5

12411
23685
2261.3
1390

8.9291
17.04
1.6269

0.001*
0.001*
0.102

responsible for differences between samples, but was not so clearly correlated with
gear type (Fig. 12).
(a)

(b)

Figure 12 Distance-based redundancy analysis of assemblage structures
from trawl samples labelled by (a) habitat and (b) depth. Each point
represents the species obtained from one trawl.

Trammel nets
Species richness in trammel net samples did not differ significantly between soft and
intermediate sea bed (t-test, p = 0.350). Samples from sites 1 and 11 contained very
small numbers of individuals per fleet (averaging 3 and 4.7 respectively, compared to
63.4 across all other fleets). When these sites were excluded from the analysis there
was a significant effect of depth on the assemblage structure of trammel net
samples, but no significant effect of habitat (Table 7). The exclusion does not affect
the PERMANOVA results, but helps to clarify the dbRDA analysis.
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Figure 13 Distance-based redundancy analysis (dbRDA) of assemblage structures
from trawl samples by gear type. Each point represents the species obtained from
one trawl. The species shown are those most responsible (correlation > 0.35) for
differences between points on the indicated vector.
Table 7 Results of PERMANOVA analysis of species abundances from trammel data.
Asterisks indicate significance at 95% (df = degrees of freedom, SS = sums of
squares, MS = mean squares).
Source
Depth
Habitat
Residual
Total

df

SS

MS

Pseudo-F

P(perm)

1
1
27
29

4053.9
2744.9
37739
44538

4053.9
2744.9
1397.7

2.9003
1.9638

0.009*
0.071

The species most responsible for differences between samples were G. morhua,
C. harengus, L. depurator and M. merlangus (Fig. 14).
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(a)

(b)

Figure 14 Distance-based redundancy analysis of assemblage structures from
trammel net samples labelled by (a) habitat and (b) depth. Each point represents the
species obtained from one fleet of trammel nets. The species shown on the left are
those most responsible (correlation >0.3) for the differences between points on the
indicated vector.

3.4 What are the implications of existing trawl data for planning and
monitoring MCZs, and for alternative survey designs and counts?
Sampling time and effort
Trammel nets were the most labour-intensive and often most time-consuming gear
type used. On the small vessel, the nets took too much space on deck to allow any
other gear to be deployed at the same time, so that the soak time could not be used
for other sampling work, and the extraction of specimens from the net was very timeconsuming; on one occasion, clearing of the net took two volunteers several hours.
The time required for trammel net sampling was much more dependent on the size
of catch than for the other two gear types. In addition, hauling the nets was physically
demanding, particularly in rough weather conditions. Including the two boat crew,
who helped with clearing nets, six trammel net samples (two sites, 4 hour soak time)
could be taken by the four people involved
Shooting and hauling traps was relatively rapid, and the number of individuals caught
was usually small. It was comparatively easy to remove the catch from the traps
(with the exception of some crabs) and the bait was easy to replace. The 24 hour
soak meant two consecutive days of good weather were required to carry out trap
sampling, but the sampling could be performed by one scientist with boat crew
support, although an additional volunteer facilitated measurement of the catch. The
traps took up little space on deck, and some time could be saved in multiple-gear
studies such as this by deploying or retrieving traps before or after trawling.
Depending on depth and winch speed, trawl deployment took up to 10 minutes and
hauling another 10 minutes. Removal of organisms from the cod end was rapid and
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measurement of one sample could take place while the next trawl was being
operated. Trawl sampling could also be performed by one scientist given boat crew
assistance, although having an additional person on board speeded up the
measurement work.
Trawl limitations
Beam trawling was not possible on rocky ground, thus there are two options for any
study attempting to detect differences between habitat types using trawl gear. Firstly,
rough ground can be trawled using an otter trawl fitted with rock hoppers, as in this
study. The main limitation of such an approach is that separation of gear and habitat
effects becomes impossible; gear effects were evidenced here (Fig. 12).
Alternatively, all sites could be sampled just using otter trawls and rock hoppers. This
approach, however, would lose the main advantage of the beam trawl of sampling
directly from the sea bed. It was not possible to determine from this study how beam
and otter samples compared at the same location, but this could be part of future
investigations.
Trap limitations
The baited traps used in this study frequently caught very few individuals, or were
recovered empty. Discussions with local fishermen yielded two possible reasons for
this. Firstly, the bait used in this study was whole mackerel and such round fish are
evidently easy targets for the Atlantic hagfish (Myxine glutinosa) which is,
anecdotally, abundant in the study area albeit able to escape from the traps.
Recovered traps often showed signs that the bait had been consumed by hagfish,
which eat dead or dying fish from the inside out, distinctively leaving only skin and
bones. Local fishermen usually use flat fish as bait, as the shape means it is not
removed as rapidly by hagfish. Future studies could compare the relative efficacy of
round and flat fish as trap bait. Another possibility is that the traps, despite being
reinforced, were prone to collapse in the current, closing the openings and
preventing fish from entering. Local fishermen do not use this trap type in the area,
and were generally sceptical about its usefulness.

4 DISCUSSION
4.1 Describing spatial variation in macroconsumer diversity
Neither trawl nor point count approaches appeared particularly effective for detecting
spatial variation in macroconsumer species diversity. Species richness varied
significantly between sites with trammel nets and trawling. However, there was no
clear pattern to this variation, and the sites which exhibited highest trammel-net
species richness were different from those deduced from trawling.
The high inherent variability in catch of both gear types will reduce the statistical
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power to detect spatial or temporal variation in species richness. This variation is
partly due to weather and tidal conditions, which were not controlled for in the design
of this project. The detection of spatial variations in diversity will require greater
replication and longer periods of sampling if environmental effects are to be
accounted for.
4.2 Trawl versus point count data
Gear type was the most influential factor affecting sample composition and species
richness. Trammel net catches were dominated by demersal species such as whiting
and cod, trawls by flatfish and benthic invertebrates such as shrimp, and baited traps
by crabs and lobsters. Trawl samples included 20 macroconsumer species not
present in any point count samples, while six species were exclusive to point count
samples. These differences are likely to be caused by the gear type itself rather than
whether trawl or point sampling is used; for example, it might be anticipated that
sediment grab samples would contain species more similar to trawls than trammel
nets, despite being a point sampling technique. Thus the two point-count methods
were as different from each other as they were from trawling (Fig. 9). Demonstrating
that gear type influences the species richness and make-up of samples to a much
greater extent than depth or habitat highlights the importance of gear selection in the
design of marine biodiversity surveys, and pints to the use of multi-method
approaches.
4.3 Detection of diversity differences
Traps
Traps were the only gear to show significantly different assemblages between
habitats, but also consistently recorded fewer species and individuals. The two
aspects may be related; any habitat-related differences will less likely be hidden by
inherent variability in the sample data. Of the present gears, traps may be best for
detecting small-scale variation in assemblage structure, but only for a small subset of
the species present. However, it is also the case that the soft-habitat trapping was
carried out in September, while the intermediate-habitat trapping was in January; the
habitat effect may partly or wholly reflect seasonal differences in assemblage
structure.
Trawls
The trawl assemblages showed significant effects of depth and gear type, but not of
habitat. The beam samples from mixed intermediate habitat were more similar to the
beam samples from soft habitat than to the otter samples from intermediate ground.
The mixed intermediate habitat sites sampled by beam trawl were likely
comparatively soft otherwise beaming would not have been possible; thus differences
between the trawl types may also reflect habitat differences. However, trawls may be
useful for detecting assemblage differences between sites of the same habitat type,
as evidenced by the significant effect of depth.
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Trammel nets
Trammel net samples were the most variable in numbers of species and of
individuals. Depth had a significant effect on trammel sample assemblages, but
habitat did not. Some potential differences between habitats were suggested (Fig.
14), with cod perhaps more common on intermediate habitat, and herring and
harbour crabs more abundant on soft habitat. However, whiting evinced an overall
overlap between soft and intermediate habitats; samples with abundant whiting tend
to override between-habitat differences. Trammel nets may potentially provide sitespecific assemblage information, but these are likely to be masked by occasional
high abundances of demersal or pelagic species.
Comparing the gears

Allowing for travel time between sites, each trawl took about one hour, thus
approximately 8 trawls were possible per day. In the present project, trammel netting

Table 8 Replication required to detect 50%, 25% and 10% reductions in species richness using trawl,
trammel and trap gears. Species richness here refers to the assemblage sampled by each gear, the
% reductions thus vary between gears, and refer to repeated sampling at a specific site.

Overall mean species richness
Standard deviation (SD)
Sample size required (per site) to detect 50% reduction
25% reduction
10% reduction

Trawl

Gear
Trammel

Trap

8.164
3.126
3
13
79

5.250
1.933
3
12
73

3.500
1.699
5
20
128

and trapping were constrained by the number of fleets available. If gear and deck
space were not limiting, and there were three people to operate the gear with
assistance from boat crew, then six trammel fleets could be shot per day, and at 3
fleets of traps per hour, approximately 24 fleets could be deployed per day. Big
changes in species richness (e.g. 50%) at a location require a relatively small
number of samples by any of the gears, but for smaller changes more replication is
needed and the differences between the three gears become larger (Table 8).

Provisionally relating these levels of replication to the sampling rate achievable with
the different gears trammel netting requires most days at sea and trapping the least
(Table 9), albeit the latter samples a limited range of species (Table 8). The actual
cost of the trammelling is likely to be greater given extra personnel desirable for
efficient clearing of gear.
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Table 9 Days at sea required to detect reduction in the number of species sampled by each of the
gears. Days rounded up to the nearest half day for trawls, and to the nearest full day for trammels and
traps (4 h and 24 h soak times respectively). Minimum of 2 consecutive days at sea assumed with
traps due to 24 h soak time.
Days at sea required to detect
50% reduction
10% reduction

Trawl

Gear
Trammel

Trap

0.5
10

1
13

2
6

4.4 Conclusions
Trawling was an efficient way to sample a large range of benthic species on soft
ground, however it proved ineffective for catching many roundfish species, and
missed several commercially important demersal and pelagic species altogether.
Trammel net sampling provided additional diversity and abundance data, but at the
cost of significant time and effort. Baited traps required very little time investment,
and would require least time at sea to detect changes in species richness at a site,
but provided little additional information.
The ability of trawling to detect differences between habitats is confounded by the
need to use different trawl gears, although on a single habitat type trawling may be
effective for detecting medium-scale difference. Traps may be able to detect smallscale assemblage differences, but the small range of species which they are able to
capture limits their usefulness. Trammel nets may add useful information, but are
liable to produce highly variable samples.
While point sampling techniques may seem more capable of detecting small-scale
variation in diversity than trawling, gear limitations, high inherent variability, and
many externalities which can scarcely be controlled for reduce the capacity to
produce convincing results with any one gear type. However, gear-specific biases
inherent in any survey work using trawling alone can be mitigated somewhat by the
application of additional gear types.
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APPENDIX
Sampling dates and GPS data
Site

Gear

#

Date

Finish

Start
Lat (N)

Long (E)

Lat (N)

Long (E)

Depth
(m)

S01

Trap

1

13/09/2010

55.05.238'

01.27.243'

55.05.295'

01.27.312

16.7

S01

Trap

2

13/09/2010

55.05.408'

01.27.451'

55.05.492'

01.25.450'

16.7

S01

Trap

3

13/09/2010

55.05.606'

01.27.722'

55.05.653'

01.27.780'

16.7

S01

Beam

4

13/09/2010

55.05.689

01.27.551'

55.05.338'

01.26.756

16.0

S01
S01

Beam
Beam

5
6

13/09/2010
13/09/2010

55.05.698'
55.05.947'

01.27.550
01.28.185'

55.05.372'

01.26.742'

15.6
11.5

S01

Beam

7

13/09/2010

55.06.002'

01.29.207'

55.05.382'

01.27.509'

11.3

S01

Beam

8

13/09/2010

55.05.956'

01.28.156'

55.05.311'

01.27.379'

11.5

S01

Trammel

9

19/10/2010

55.05.537'

01.27.507'

55.05.424'

01.27.475'

18.7

S01

Trammel

10

19/10/2010

55.05.940'

01.28.056'

55.05.844'

01.28.044'

18.3

S01

Trammel

11

19/10/2010

55.06.363'

01.28.684'

55.06.269'

01.28.634'

14.1

S02

Trap

1

14/09/2010

55.08.213'

01.28.703'

55.08.265'

01.28.703'

19.2

S02

Trap

2

14/09/2010

55.08.441'

01.28.726'

55.08.493'

01.28.708'

19.0

S02

Trap

3

14/09/2010

55.08.665'

01.28.779

55.08.723'

01.28.780'

19.1

S02

Beam

4

14/09/2010

55.09.125'

01.29.429'

55.08.313'

01.29.054'

15.1

S02

Beam

5

14/09/2010

55.09.107'

01.29.629'

55.08.330'

01.29.181'

13.6

S02

Beam

6

14/09/2010

55.09.076'

01.29.785'

55.08.207'

01.29.715'

12.3

S02

Beam

7

14/09/2010

55.10.033'

01.29.605'

55.09.162'

01.29.647'

14.0

S02

Beam

8

14/09/2010

55.10.081'

01.29.685'

55.09.294'

01.28.950'

13.1

S02

Trammel

9

16/11/2010

55.10.003'

01.29.815'

55.09.896'

01.29.802'

13.4

S02

Trammel

10

16/11/2010

55.09.243'

01.29.210'

55.09.136'

01.29.188'

15.8

S02

Trammel

11

16/11/2010

55.08.499'

01.29.347'

55.08.400

01.29.334'

13.4

S03

Trap

1

15/09/2010

55.15.232'

01.32.357'

55.15.271'

01.32.392'

12.8

S03

Trap

2

15/09/2010

55.15.635'

01.32.509'

55.15.674'

01.32.477'

14.6

S03

Trap

3

15/09/2010

55.16.210'

01.32.729'

55.16.259'

01.32.713'

12.6

S03

Beam

4

15/09/2010

55.17.480'

01.32.912'

55.16.570'

01.32.773'

10.4

S03

Beam

5

15/09/2010

55.17.453'

01.33.155'

55.16.707'

01.33.290'

9.4

S03

Beam

6

15/09/2010

55.16.810'

01.32.139'

55.16.162'

01.32.014'

16.6

S03

Beam

7

15/09/2010

55.16.413'

01.33.176'

55.15.641'

01.33.028

10.2

S03

Beam

8

15/09/2010

55.15.896'

01.32.313

55.15.229'

01.32.103'

13.8

S03

Trammel

9

13/12/2010

55.17.061'

01.32.645'

55.16.950'

01.32.632'

14.1

S03

Trammel

10

13/12/2010

55.16.174'

01.33.037'

55.16.060'

01.33.028'

11.0

S03

Trammel

11

13/12/2010

55.15.139'

01.32.008'

55.15.020'

01.32.004'

16.0

S04

Trap

1

20/09/2010

55.19.386'

01.29.172'

55.19.337'

01.29.131'

42.1

S04

Trap

2

20/09/2010

55.19.275'

01.29.108'

55.19.199'

01.29.042'

42.4

S04

Trap

3

20/09/2010

55.20.545'

01.30.382'

55.20.747'

01.30.357'

38.7

S04

Beam

4

04/03/2011

55.22.232'

01.30.681'

55.21.458'

01.30.594'

32.0

S04

Beam

5

04/03/2011

55.21.610'

01.29.633'

55.20.786'

01.29.662'

40.0

S04

Beam

6

04/03/2011

55.18.555'

01.28.440'

55.19.390'

01.28.732'

46.0

26

S04

Beam

7

04/03/2011

55.19.087'

01.27.043'

55.19.883'

01.27.231'

50.0

S04

Beam

8

04/03/2011

55.18.254'

01.29.007'

55.18.951'

01.29.670'

46.0

S04

Trammel

9

05/01/2011

55.18.787'

01.29.868'

55.18.654'

01.29.847'

41.0

S04

Trammel

10

05/01/2011

55.19.040'

01.30.117'

55.18.935'

01.30.007'

39.1

S04

Trammel

11

05/01/2011

55.19.249'

01.30.250'

55.19.143'

01.30.209'

38.7

S05

Trap

1

21/09/2010

55.15.465'

01.27.515'

55.15.441'

01.27.416'

42.3

S05

Trap

2

21/09/2010

55.14.014'

01.26.188'

55.13.995'

01.26.155'

45.7

S05

Trap

3

21/09/2010

55.14.660'

01.29.761'

55.14.622

01.29.785

30.5

S05

Beam

4

05/03/2011

55.13.596'

01.28.785'

55.12.797'

01.28.544'

30.0

S05

Beam

5

05/03/2011

55.13.785'

01.27.307'

55.12.936'

01.27.047'

40.0

S05

Beam

6

05/03/2011

55.14.784'

01.27.394'

55.14.056'

01.26.586'

44.0

S05

Beam

7

05/03/2011

55.13.792'

01.27.938'

55.14.610'

01.28.187'

38.0

S05

Beam

8

05/03/2011

55.14.687'

01.28.995'

55.15.620'

01.29.134'

34.0

S05

Trammel

9

07/01/2011

55.13.393'

01.29.147'

55.13.286'

01.29.156'

29.1

S05

Trammel

10

07/01/2011

55.14.899'

01.29.826'

55.14.784'

01.29.849'

29.8

S05

Trammel

11

07/01/2011

55.15.339'

01.30.184'

55.15.224'

01.30.151'

28.3

S06

Trap

1

22/09/2010

55.12.522'

01.27.397'

55.12.470'

01.27.359'

41.2

S06

Trap

2

22/09/2010

55.12.008'

01.26.431'

55.11.962'

01.26.444'

44.8

S06

Trap

3

22/09/2010

55.10.606'

01.26.640'

55.10.560'

01.26.671'

42.2

S06

Beam

4

22/09/2010

55.09.448'

01.25.245'

55.10.286'

01.24.863'

44.2

S06

Beam

5

22/09/2010

55.09.838'

01.26.039'

55.10.761'

01.25.907'

43.3

S06

Beam

6

22/09/2010

55.09.182'

01.25.830'

55.10.093'

01.25.517'

42.4

S06

Beam

7

23/09/2010

55.11.499'

01.25.760'

55.10.678'

01.24.873'

43.5

S06

Beam

8

23/09/2010

55.12.367'

01.27.610'

55.11.721'

01.26.444'

37.2

S06

Trammel

9

06/01/2011

55.12.354'

01.27.154'

55.12.459'

01.27.189'

42.6

S06

Trammel

10

06/01/2011

55.12.580'

01.27.379'

55.12.685'

01.27.349'

41.3

S06

Trammel

11

06/01/2011

55.12.008'

01.26.264'

55.12.092'

01.26.388'

45.7

S07

Trap

1

13/01/2011

55.13.393'

01.29.147'

55.13.286'

01.29.156'

26.5

S07

Trap

2

13/01/2011

55.14.899'

01.29.826'

55.14.784'

01.29.849'

21.1

S07

Trap

3

13/01/2011

55.15.339'

01.30.184'

55.15.224'

01.30.151'

28.0

S07

Beam

4

13/10/2010

55.09.300'

01.27.989'

55.08.498'

01.27.954

24.5

S07

Beam

5

13/10/2010

55.09.294'

01.27.780'

55.08.664'

01.27.732'

25.5

S07

Beam

6

13/10/2010

55.08.667'

01.27.331'

55.07.826'

01.27.407'

28.8

S07

Beam

7

13/10/2010

55.08.846'

01.27.590'

55.07.981'

01.27.650'

27.2

S07

Beam

8

13/10/2010

55.08.783'

01.27.776'

55.07.891'

01.27.850'

25.7

S07

Trammel

9

16/11/2010

55.09.228'

01.27.989'

55.09.114'

01.27.974'

25.1

S07

Trammel

10

16/11/2010

55.08.689'

01.27.938'

55.08.558'

01.27.916'

25.3

S07

Trammel

11

16/11/2010

55.07.931'

01.27.872'

55.07.806'

01.27.843'

26.7

S08

Trap

1

18/01/2011

55.15.121'

01.30.192'

55.15.088'

01.30.182'

30.1

S08

Trap

2

18/01/2011

55.14.846'

01.29.803'

55.14.797'

01.29.783'

32.7

S08

Trap

3

18/01/2011

55.14.205'

01.29.702'

55.14.154'

01.29.688'

31.5

S08

Beam

4

14/10/2010

55.13.871'

01.30.025'

55.12.879'

01.29.745'

23.9

S08

Beam

5

14/10/2010

55.14.061'

01.29.901'

55.12.800'

01.29.723'

23.4

S08

Beam

6

14/10/2010

55.14.218'

01.30.043'

55.13.365'

01.29.563'

27.4

S08

Beam

7

14/10/2010

55.13.362'

01.29.630'

55.12.396'

01.29.510'

25.6

S08

Beam

8

14/10/2010

55.13.335'

01.29.590'

55.12.332'

01.29.410'

25.6

27

S08

Trammel

9

13/12/2010

55.14.146'

01.29.939'

55.13.976'

01.29.935'

29.2

S08

Trammel

10

13/12/2010

55.12.968'

01.29.811'

55.12.831'

01.29.802'

23.0

S08

Trammel

11

13/12/2010

55.12.309'

01.29.296'

55.12.185'

01.29.280'

23.4

S09

Trap

1

11/01/2011

55.06.444'

01.26.259'

55.06.414'

01.26.257'

29.0

S09

Trap

2

11/01/2011

55.06.889'

01.26.310'

55.06.858'

01.26.323'

29.0

S09

Trap

3

11/01/2011

55.07.266'

01.26.373'

55.07.238'

01.26.381'

31.0

S09

Otter

4

02/03/2011

55.07.020'

01.25.773'

55.06.331'

01.25.467'

34.0

S09

Otter

5

02/03/2011

55.06.920'

01.25.871'

55.06.335'

01.25.553'

34.0

S09

Otter

6

02/03/2011

55.06.327'

01.24.092'

55.07.021'

01.24.331'

40.0

S09

Otter

7

02/03/2011

55.06.313'

01.23.940';

55.07.000'

01.24.209'

42.0

S09

Otter

8

02/03/2011

55.06.355'

01.22.871'

55.07.066'

01.23.117'

44.0

S09

Trammel

9

15/12/2010

55.08.014'

01.26.635'

55.07.878'

01.26.661'

33.6

S09

Trammel

10

15/12/2010

55.07.329'

01.26.429'

55.07.196'

01.26.425'

32.5

S09

Trammel

11

15/12/2010

55.06.534'

01.26.156'

55.06.403'

01.26.117'

31.6

S10

Trap

1

12/01/2011

55.04.786'

01.23.846'

55.04.723'

01.23.832'

33.9

S10

Trap

2

12/01/2011

55.02.430'

01.23.670'

55.02.394'

01.23.654'

24.7

S10

Trap

3

12/01/2011

55.04.680'

01.24.344'

55.04.636'

01.24.342'

31.3

S10

Otter

4

03/03/2011

55.05.474'

01.24.536'

55.04.888'

01.23.840'

34.0

S10

Otter

5

03/03/2011

55.05.595'

01.24.500'

55.05.036'

01.23.853'

34.0

S10

Otter

6

03/03/2011

55.05.644'

01.23.348'

55.04.950'

01.23.574'

34.0

S10

Otter

7

03/03/2011

55.04.933'

01.24.040'

55.05.487'

01.24.664'

34.0

S10

Otter

8

03/03/2011

55.04.864'

01.24.195'

55.05.425'

01.24.785'

34.0

S10

Trammel

9

15/12/2010

55.04.495'

01.24.868'

55.04.378'

01.24.864'

30.7

S10

Trammel

10

15/12/2010

55.03.581'

01.24.260'

55.03.460'

01.24.194'

29.5

S10

Trammel

11

15/12/2010

55.02.728'

01.23.997'

55.02.588'

01.23.971'

24.3

S11

Trap

1

17/01/2011

55.18.225'

01.31.097'

55.18.180'

01.31.069'

29.5

S11

Trap

2

17/01/2011

55.17.641'

01.30.949'

55.17.595'

01.30.927'

31.0

S11

Trap

3

17/01/2011

55.17.083'

01.30.909'

55.17.044'

01.30.889'

27.8

S11

Trammel

9

05/01/2011

55.18.189'

01.31.293'

55.18.095'

01.31.275'

27.6

S11

Trammel

10

05/01/2011

55.17.690'

01.31.278'

55.17.579'

01.31.284'

28.0

S11

Trammel

11

05/01/2011

55.17.409'

01.31.690'

55.17.296'

01.31.646'

18.0

S12

Trap

1

19/01/2011

55.11.294'

01.27.999'

55.11.246'

01.27.993'

30.4

S12

Trap

2

19/01/2011

55.10.551'

01.27.971'

55.10.504'

01.27.965'

31.8

S12

Trap

3

19/01/2011

55.10.193'

01.27.788'

55.10.154'

01.27.779'

32.6

S12

Otter

4

01/03/2011

55.09.568'

01.28.555'

55.10.307'

01.28.573'

20.0

S12

Otter

5

01/03/2011

55.09.580'

01.28.618'

55.10.286'

01.28.662'

20.0

S12

Otter

6

01/03/2011

55.09.557'

01.28.701'

55.10.213'

01.28.692'

20.0

S12

Otter

7

01/03/2011

55.09.552'

01.28.511'

55.10.353'

01.28.500'

20.0

S12

Otter

8

01/03/2011

55.09.551'

01.28.432'

55.10.345'

01.28.446'

24.0

S12

Trammel

9

06/01/2011

55.10.332'

01.27.950'

55.10.236'

01.27.927'

31.3

S12

Trammel

10

06/01/2011

55.10.634'

01.28.063'

55.10.538'

01.28.066'

31.8

S12

Trammel

11

06/01/2011

55.11.352'

01.28.071'

55.11.261'

01.28.036'

31.8
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Species with common names
Species

Common name

Agonus cataphractus
Ammodytes tobianus
Aphrodita aculeata
Aporrhais pespelecani

Pogge
Lesser sand eel
Sea mouse
Pelican's foot

Aspitrigla cuculus
Asterias rubens
Astrospecten irregularis
Bivalve

Red gurnard
Common starfish
Sandstar
Bivalve
Common whelk
Common dragonet
Edible crab
Common shore crab
Compass jellyfish
Atlantic herring
Cone shell
Masked crab
Brown shrimp
Lion's mane jellyfish
Blue jellyfish
Lumpsucker
European seabass
Lesser weever
Common sea urchin
Atlantic cod
Angular / Square crab
Long rough dab
European lobster
Megrim
Common dab
Harbour crab
Veined squid
Common spider crab
Northern krill
Haddock
Whiting
Lemon sole
Common ling
Rugose squat lobster
Short-spined sea scorpion
Atlantic hagfish
Velvet swimming crab
Norway lobster / Scampi
Common octopus

Buccinum undatum
Callionymus lyra
Cancer pagurus
Carcinus maenas
Chrysaora hysocella
Clupea harengus
Conus spp.
Corystes cassivelaunus
Crangon crangon
Cyanea capillata
Cyanea lamarckii
Cyclopterus lumpus
Dicentrarchus labrax
Echiichthys vipera
Echinus esculentus
Gadus morhua
Goneplax rhomboides
Hippoglossoides platessoides
Homarus gammarus
Lepidorhombus whiffiagonis
Limanda limanda
Liocarcinus depurator
Loligo forbesii
Macropodia rostrata
Meganyctiphanes norvegica
Melanogrammus aeglefinus
Merlangius merlangus
Microstomus kitt
Molva molva
Munida rugosa
Myoxocephalus scorpius
Myxine glutinosa
Necora puber
Nephrops norvegicus
Octopus vulgaris

Beam Otter Traps Nets
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W
W
W
W
W
W
W
W
W
W
W
W

W
W

W

W

W

W

W

W

W

W

W

W

W
W
W
W
W
W

W
W
W
W
W

W
W
W
W
W
W
W
W
W
W
W
W

W
W

W

W
W

W

W
W

W
W

W
W

W

W
W

W

W
W
W

W
W
W
W

W
W
W
W

W

W
W

W
W
W
W
W
W
W
W
W

Ophiuroid
Pagurus bernhardus
Pandalus borealis

Brittle star
Common hermit crab
Northern shrimp

Platichthys flesus
Pleurobrachia / Hormiphora
Pleuronectes platessa

European flounder
Comb jelly
European plaice

Pollachius pollachius
Pollachius virens
Pomatoschistus minutus

Pollock
Coley / Saithe
Sand goby

Psetta maxima

Turbot

Scomber scombrus
Scophthalmus rhombus
Solea solea

Atlantic mackerel
Brill
Dover sole

Sprattus sprattus
Taurulus bubalis

European sprat
Long-spined sea scorpion

Trisopterus luscus
Zeugopterus punctatus
Zoarces viviparus

Pout / Bib
Topknot
Viviparous eelpout

W
W
W
W
W
W

W
W
W
W
W

W
W

W
W

W

W
W
W

W
W

30

W
W
W
W

W
W
W

W
W

W

W
W

