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Glossary

IFCA

Inshore Fisheries and Conservation Authority

CEFAS

Centre for Environment, Fisheries and Aquaculture Science (An Executive
Agency of DEFRA)

LPUE

Landing Per Unit Effort

MMO

Marine Management Organisation

ICES

International Council for the Exploration of the Sea

MSAR

Monthly Shellfish Activity Return

LOA

Length over all

Soak

Amount of time fishing gear is left submerged and fishing

ICES statistical rectangle

A grid covering the sea area between 36oN and 85o30’N and 4oW and
68o30’E, made up of latitudinal rows of 30’ and longitudinal columns of 1°,
used for fisheries data analysis.

Belted statistical area

Refined fishing area including ICES rectangle, sub-rectangle and belt

NM

Nautical mile
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1

Project Background

Cornwall Inshore Fisheries and Conservation Authority (Cornwall IFCA), is responsible for managing both the
commercial and recreational fishing for crustacean species that takes place within the district. Cornwall IFCA manages
the crustacean fishery by a number of byelaws, including the Lobster, Crawfish and Crab Fishing Permit Byelaw 2016.
The byelaw states that any person ‘who wishes to commercially fish for crustaceans must obtain a shellfish permit’.
Without a permit, a person cannot remove more than five crustaceans from the fishery per day, lobsters and crawfish
may only make up two of the five individuals. A condition of the permit is that the holder of the permit must, before
the fifteenth day of every calendar month, send to the authority a shellfish return form stating the weight of shellfish
species in kilograms (kg) taken from the district during the preceding calendar month, together with information of
the fishing gear type, quantity of fishing gear used and area fished as specified on the shellfish return form provided
by the Authority. The number of permits issued under the byelaw is not limited but permits are only obtainable by
the owners of registered and licenced fishing vessels.
Between 2006 and 2015, Cornwall IFCA accepted the Marine Management Organisation’s (MMO) monthly shellfish
activity return (MSAR) forms as suitable submission of monthly statistics. It was identified that it was difficult to
‘chase’ missing or late MSAR forms meaning that there was often an incomplete dataset at the end of each year. It
was assessed by officers that the statistical returns forms and ensuring compliance with the statistics returns
condition could be improved. Accordingly for 2016, Cornwall IFCA revised the statistical return forms but kept the
same statistical reporting areas as used on the MSAR forms. The statistical areas can be seen in Figure 1.

Figure 1: Guidance chart supplied to fishermen showing ICES Statistical rectangles (red grid), and belted statistical areas sub-rectangles
(grey grid) with bands A (0-3nm from the shore, blue shading) and B (3-6 nm from shore, red shading) overlaid.
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From 2016 a more complete dataset shellfish activity has been collected compared to the previous years. Both the
enforcement and administration teams at Cornwall IFCA made considerable efforts each month to make sure all
shellfish return forms are received on time, and filled in correctly from each permit holder. Failure to submit returns
constitutes a contravention of the byelaw, resulting in reminders, final warnings and ultimately in extreme cases,
prosecution. This data set can be used as a baseline to inform the crustacean fishery management plan. This report
provides analysis of the 2016 shellfish return data, concentrating on fishing effort and landing per unit effort (LPUE)
within the ICES statistical areas and further refined belted statistical areas within Cornwall IFCA district.

2

The Fishery in the Cornwall IFCA District

The fishery in Cornwall is exploited on both coasts by vessels of generally less than 10m length over all (LOA) using
both pots and nets. The ex-Cornwall Sea Fisheries Committee byelaw Shellfish Boats Byelaw, restricts the maximum
size of shellfish boats to 16.46m LOA to reduce effort within the fishery. Pots are worked in strings of between 10 and
40, usually dependant on the size of the vessel. Pots are attached to a backline by straps which are usually around 1
fathom (1.8m) and spaced at around 18 metres apart on the backline. At each end of the backline there is an end
weight, from which a surface marker is attached. When setting the pots, the vessel will usually head into the tide
then shoot the first end weight; the tension on the backline is created by the sinking weight and the vessels motion
pulls the remaining pots from the vessel and keeps them at the maximum distance from each other, allowing the
most ground to be covered. The skipper will often try to set their pots around certain features and electronic
navigation aids have improved the accuracy of setting and recovering pots.
Potting activities generally target edible male and female crab (Cancer pagarus), lobster (Homarus gammarus) and
spider crab (Maja spp). Potting vessels usually fish their strings of pots on a rotational basis, generally hauling
between 100-500 pots a day depending on the vessels size/capabilities. Typically these pots are left to ‘soak’ for 2448 hours before being hauled, cleared, rebaited and then reset. Netting for shellfish usually targets spider crab (Maja
spp) and crawfish (Palinurus elephas). The nets used are large mesh entangling nets, set on the seabed and left to fish
for a number of nights before hauling again. Crustaceans are also retained as a by catch in nets targeting fin fish,
which is also reported through the permit returns forms. Again, these nets are generally bottom set entangling nets.

3

Aims and objectives

3.1

Aims


Report on crustacean fishing activity within the Cornwall IFCA district in 2016.



Provide a baseline of fishing effort to inform the crustacean fishery management plan.

3.2

Objectives


Analyse data submitted via the Lobster crawfish & crab fishing permit byelaw monthly activity returns.



Produce statistics displaying the landing per unit effort (LPUE) of crustaceans within the Cornwall IFCA
district.
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Provide recommendations for future analysis.
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4

Methodology

4.1

Data handling

All permit returns data submitted to Cornwall IFCA was entered into a Microsoft Access Database by Cornwall IFCA
Admin and Scientific Officers. Data was entered as it had been submitted. Therefore any errors or misreporting was
not corrected. Quality assurance was carried out by a second Admin Officer by checking 10% of all the data entered.
Data was then exported to Microsoft Excel where records associated with area codes which either did not exist or are
outside of the district were removed, before the remaining data was analysed.

4.1.1

Geographic area

All analysis has been conducted based on six ICES statistical rectangles, and 45 belted statistical areas (ICES rectangle,
sub square and belt, A or B). Belt A represents 0-3 nautical miles (nm) and belt B represents 3-6 nm. Belted statistical
areas have also been grouped by ‘north coast’ and ‘south coast’, the boundary between the north and south coasts
was defined as the boundary between 29E4 2 and 29E4 3, north of Cape Cornwall (Figure 2).

Figure 2: Chart of ICES statistical areas in Cornwall with the divide used for north and south coasts in purple.

4.1.2

Seasonality

Effort and LPUE were calculated for the entire year by month and also split by four quarters for thematically mapping.
The quarters were split as shown in Table 1.
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Table 1: Months relating to each year quarter of 2016 used for thematic map analysis.

4.1.3

December

November

October

Quarter 4
September

August

July

Quarter 3

June

May

April

Quarter 2
March

February

January

Quarter 1

Effort

Fishing effort has been described as the number of pot hauls and the length (meters) of net hauled in a time period
and geographic area. As shown in Figure 2, above, there is considerable variation in the spatial area of each belted
statistical area. To overcome this in reporting the effort, in terms of the number of pot hauls and length of net
hauled, the effort per km2 was calculated for each belted statistical area.

4.1.4

Landing per Unit Effort (LPUE)

To standardise the landings of each species of shellfish by effort, LPUE was calculated. The shellfish return forms
require fishermen to record both the number of pot hauls and length of net hauled per day. Depending on the
species targeted different gear will be used; lobster and crab are targeted mainly by pots, and crawfish by nets, spider
crabs can be targeted by both depending on the location and time of year. Therefore the unit of effort used for
lobster and crab was 100 pot hauls and for crawfish 100m of net hauls. LPUE for spider crab was calculated by both
nets and pots.
LPUE (kg shellfish/100 pots) was calculated as:
LPUE (kg of shellfish/100 pots) = (Sx/Px)*100
Where S is the weight in kg of shellfish landed in category x, and P is the number of pot hauled.
LPUE (kg shellfish/100 meters of net) was calculated as:
LPUE (kg of shellfish/100 meters of net) = (Sx/Px)*100
Where S is the weight in kg of shellfish landed in category x, and P is the length of net hauled.

4.1.4.1

Thematic mapping of LPUE and effort

LPUE data were transferred to MapInfo V15.2 to thematically map LPUE by belted statistical area for the whole year,
and divided into year quarters for each species (further separated by sex for edible crab).
Individual ranges were applied consistently for each chart for each species to allow comparisons to be drawn. The ten
equal ranges were created using the dataset with the largest range, these ranges were then applied to all other data
sets for that species.
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5

Results

In 2016, 356 permits were issued by Cornwall IFCA. Of those, 79 were only retaining shellfish from pots, 48 only
retaining shellfish from nets, and 200 using both pots and nets. Ten vessels used neither pots nor nets, but retained
shellfish from trawls or dredges, the data from these ten vessels was omitted from this analysis.

5.1

Erroneous data

Data presented here has been estimated using the data as it was submitted, there is no mechanism available to verify
the data and therefore it was accepted it as factually accurate. There are some small concerns regarding reporting,
data was received with inaccurate area codes, gear hauled and species landed associated to those area codes were
omitted due to human error and not used in the analysis. This erroneous data has been logged, in the hope that in
future years the amount of misreporting will be reduced and permit returns will be filled out more accurately.
Erroneous data was omitted from the analysis (Table 2) due to incorrect area codes attributed to gear hauled,
shellfish species landed, and having no way to appropriately link the data to the correct areas.
Table 2: Erroneous data received on permit returns that were omitted from the analysis.

Species (kg)
Lobster
Crab
Crab- Male
Crab- Female
Spider Crab
Crawfish
Gear Hauled

Pots (Pot hauls)

Number of erroneous areas:

22

5.2

Nets (Meters of net)
8582.09
57117.44
9318.39
47799.05
780.60
3.30
56782

Total
8.90
83.20
67.00
16.20
412.60
9.00
15500

8590.99
57200.64
9385.39
47815.25
1193.20
12.30

Effort

Of the 356 vessels fishing under authority of a permit, 99 reported fishing activity on the north coast and 167 on the
south coast. It was calculated that there were a total of 11,708 vessel fishing days where crustaceans were taken
during 2016. During this one year period, it was calculated that there were 1,984,868 pot hauls and 7,308,578 meters
of net hauled where crustacean species were taken.
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5.2.1

Pots

Overall potting effort per km2 for the year (Figure 3), gradually increased from January (11.8 pots/ km2) to April,
before a sharp increase in May, to its peak in June (65.3 pots/ km2). Effort then gradually decreased from June
through the rest of the year to December (15.05 pots/ km2).
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Figure 3: Pot hauls per km by month within the IFCA district for 2016.

All ICES statistical rectangles (Figure 4), except rectangle 28E5 which remained at 0 pot hauls until April, slowly
increased from January to April, before fluctuating throughout spring/summer and decreasing then on from
September to December. The total number of pot hauls in the district for the year (Figure 4), was highest in ICES
statistical rectangle 30E4 during July (106.04 pots/ km2). ICES rectangle 28E5 had the lowest amount of pot hauls until
April; where it started to increase until September and then gradually declined until the end of the year.
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Figure 4: Pot hauls per km by ICES statistical rectangle, by month, within the IFCA district for 2016.
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Overall potting effort per km2 by coast (Figure 5) was higher on the north coast during January, from March to May
and during July and August. The south coast had higher potting effort for all other months of the year. The north
coast had a sharper increase from the start of the year until its peak compared to the south. The north coast peaked
in May (86.01 pots/ km2), whereas the south coast peaked in June (65.45 pots/ km2).
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Figure 5: Pot hauls per km by month within the IFCA district for 2016, split by coast, north and south.

Potting effort per km2 on the north coast split by belted statistical areas (Figure 6), followed a relatively similar
pattern; with an overall increase in the number of pot hauls increasing from January to May, and then decreasing
from May to December. Belt B has a higher amount of effort during January (25.03 pots/ km2) and December (21.28
pots/ km2) compared to belt A. Both belts show similar increasing effort between February and May.
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Figure 6: Pot hauls per km by month, for belted statistical areas on the north coast, split by belt, A and B, within the IFCA district for
2016.
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Potting effort per km2 on the south coast split by belted statistical areas (Figure 7); showed that initially the number
of pot hauls was highest in belt B until February, when potting effort dramatically increased within belt A and
remained higher for the rest of the year. Potting effort in belt A was more sporadic throughout the year with
fluctuating increases whereas belt B showed an overall pattern of increasing effort until June then decreasing to
December. The highest peak in potting effort for both belts was recorded in June; (91.68 pots/ km2) in Belt A and

Pots hauled/km2

(41.85 pots/ km2) in Belt B.
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Figure 7: Pot hauls per km by month, for belted statistical areas on the south coast, split by belt, A and B, within the IFCA district for
2016.

Thematically mapped potting effort per km2 for the entire year (Figure 8) showed that effort was concentrated
around belted statistical area 28E47A/B the Lizard Point on the south coast, whereas effort on the north coast is
sparser and less concentrated other than belted statistical area 30E55B. Thematically mapped potting effort by
quarters (Figure 9) shows that, quarters two and three have far greater areas of effort compared to quarters one and
four.
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2

Figure 8: Pot hauls per km in the Cornwall IFCA district for 2016, thematically mapped by belted statistical area, using increments of
2
500 pots per km .

2

Figure 9: Pot hauls per km in the Cornwall IFCA district, split by quarter, thematically mapped by belted statistical area, using
2
increments of 200 pot hauls per km .
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5.2.2

Nets

Overall netting effort km2 targeting shellfish or retaining shellfish as by-catch, (Figure 10), displayed a gradual
increase from the start of the year until June (268.27 m nets/ km2) where it peaks, before decreasing gradually until
December. Netting effort decreased from September to November and then increased slightly in December.
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Figure 10: Meters of nets hauled per km by month within the IFCA district for 2016.

Netting effort, across the whole district, for the entire year (Figure 11), was relatively similar in ICES statistical
rectangles 30E5, and 30E4. ICES rectangle 28E4 had a small but noticeable peak in May. ICES rectangles 29E5 and
29E4 display a greater effort from April through to October. Effort in ICES rectangle 28E5 had a sharp increase from
February through to April (1678.622) before decreasing to May and becoming much lower for the remainder of the
year.
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Figure 11: Meters of nets hauled per km2 by ICES statistical rectangle, by month, within the IFCA district for 2016.
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Netting effort (Figure 12) was consistently higher on the south coast throughout the year than the north coast. Effort
gradually increased to a peak that lasted for three months where it fluctuated only slightly between May (385.67 m
nets/ km2), June (385.8 m nets/ km2) and July (385.45 m nets/ km2), it then decreased from July until December,
where again it then increased slightly. The north coast effort remained much lower for the whole year with a dip in
July (44.19 m nets/ km2).
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Figure 12: Meters of nets hauled per km by month within the IFCA district for 2016, split by coast, north and south.

Netting effort split by belted statistical areas on the north coast (Figure 13) was far higher in May and June in belt B
compared to belt A; however from August onwards both belts followed a similar trend. The effort in belt B increased
from February to June (186.6 m nets/ km2) but remained low in belt A until August (110.77 m nets/ km2) when it
increased slightly above the effort in belt B. The effort in both belts then decreased at a similar rate from September
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to the end of the year.
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Figure 13: Meters of nets hauled per km by month, for belted statistical areas on the north coast, split by belt, A and B, within the
IFCA district for 2016.
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Netting effort split by belted statistical areas on the south coast (Figure 14) was higher in belt A throughout the year
and both belts showed a similar pattern with effort increasing from January to the early summer months and then
decreased slowly until December. The netting effort peaked in June for belt A (577.7 m nets/ km2), and reduced in
belt B in the same month.

700
Nets hauled (m)/km2

600
500
A

400

B

300
200
100
0

2

Figure 14: Meters of nets hauled per km by month, for belted statistical areas on the south coast, split by belt, A and B, within the
IFCA district for 2016.

Thematically mapped netting effort for the entire year (Figure 15) clearly showed more concerntrated areas of effort
on the south coast compared to the north coast, netting effort is greatest around Lizard Point (28E47A/B) and the
Eddystone reef (29E56B). Thematically mapped netting effort by quarters (Figure 16) is similar to potting effort;
higher in quarters two and three compared to one and four.
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2

Figure 15: Meters of nets hauled per km in the Cornwall IFCA district for 2016, thematically mapped by belted statistical area, using
2
increments of 750m of net hauled per km .

2

Figure 16: Meters of nets hauled per km in the Cornwall IFCA district, split by quarter, thematically mapped by belted statistical area,
2
using increments of 500m of net hauled per km .
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5.3
5.3.1

LPUE of Crustacean Species
Lobster (Homarus gammarus)

The overall LPUE (kg lobster/100 pot hauls) for the district showed an initial low in February before a rising to its
highest point in July then decreasing from August to November. A slight increase was shown in December (Figure 17).
The LPUE of common lobsters was at its lowest in November (2.318 kg/100 pot hauls), and highest in July (10.110
kg/100 pot hauls).
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Figure 17: Monthly LPUE (kg landed/100 pot hauls) of the common lobster (Homarus gammarus) during 2016, within the Cornwall
IFCA district.

The LPUE of common lobsters calculated on both coasts (Figure 18) showed that effort on the north coast was
consistently higher throughout the year with a peak in June (13.849 kg/100 pot hauls) and lows in January (5.445
kg/100 pot hauls) and December (4.098 kg/100 pot hauls) . Effort on the south coast also peaked in June (7.472
kg/100 pot hauls), with lows in both February (4.087 kg/100 pot hauls) and November (1.687 kg/100 pot hauls).
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Figure 18: Monthly LPUE (kg landed/100 pot hauls) of the common lobster (Homarus gammarus) split by coast, north and south,
during 2016 within the Cornwall IFCA district.
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The district wide LPUE of common lobsters (Figure 19), was lowest in ICES statistical rectangle 28E5 throughout the
year other than a small increase in June (4.251 kg/100 pot hauls), and December (2 kg/100 pot hauls). The highest
peak in LPUE was in ICES rectangle 29E4 during June (15.895 kg/100 pot hauls). ICES rectangle 30E4 had the highest
LPUE at the beginning (8.343 kg/100 pot hauls) and end of the year (8.313 kg/100 pot hauls).
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Figure 19: Monthly LPUE (kg landed/100 pot hauls) of common lobster (Homarus gammarus) by ICES statistical rectangle for the year,
2016.

The LPUE of common lobsters split by belted statistical areas on the north coast (Figure 20) followed a very similar
pattern throughout the year. The north coast showed that effort in belt A was higher than belt B at both the
beginning and end of the year; January (7.031 kg/100 pot hauls) and December (7.907 kg/100 pot hauls). Both belts
followed a relatively similar pattern. LPUE peaked in June (14.312 kg/100 pot hauls) for belt A and September (13.261
kg/100 pot hauls) for belt B.
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Figure 20: Monthly LPUE (kg landed/100 pot hauls), of common lobster (Homarus gammarus) for belted statistical areas on the north
coast, split by belt, A and B.

22

Cornwall IFCA Analysis of 2016 Fishing Activity Returns
The LPUE of common lobsters split by belted statistical areas on the south coast (Figure 21) showed both belts
followed a very different path. LPUE was highest in belt B at the beginning of the year with a peak in March (8.056
kg/100 pot hauls) then declining to September. It was then followed by a smaller increase in December (6.329 kg/100
pot hauls). LPUE in belt A increased from February to June (9.398 kg/100 pot hauls) and then decreased to November
before showing a slight increase in December.
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Figure 21: Monthly LPUE (kg landed/100 pot hauls), of common lobster (Homarus gammarus) for belted statistical areas on the south
coast, split by belt, A and B.

Thematically mapped LPUE of common lobsters for the entire year (Figure 22) showed the greatest LPUE to the west
of Cape Cornwall in belt A. This area was included in the south coast calculations with regards to belted statistical
areas. The LPUE was highest on the north coast compared to the south coast. LPUE calculations were further broken
down by each year quarter (Figure 23), quarters two and three showed a higher LPUE compared to one and four.
Additionally quarters three and four displayed higher LPUE values on the far western areas of the district.
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Figure 22: LPUE (kg landed/100 pot hauls) of common lobster (Homarus gammarus) for 2016 thematically mapped by belted statistical
area, using increments of 4kg increments.

Figure 23: LPUE (kg landed/100 pot hauls) of common lobster (Homarus gammarus) for quarters 1 to 4 of 2016, thematically mapped
by belted statistical area, using increments of 4kg increments.
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5.3.2

Crawfish (Palinurus elephas)

The district wide LPUE of crawfish for the entire year (Figure 24), was low from January through to May, then
increased to its peak in August (0.168 kg/100 meters of net hauled). It then dropped off from August to December.
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Figure 24: Monthly LPUE (kg landed/100m nets hauled) for crawfish (Panlinurus elephas), during 2016 within the Cornwall IFCA
district.

The LPUE estimation of crawfish for both coasts (Figure 25) was higher on the north coast, apart from during January,
February and December although values were extremely low during these months for both belts. A small increase
was recorded on the north coast in April (0.066 kg/100 meters of net hauled), followed by a larger increase from June
to September (0.543 kg/100 meters of net hauled) and then decreased to the end of the year. LPUE on the south
coast remained low for the majority of the year with one small increase in August (0.106 kg/100 meters of net
hauled).
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Figure 25: Monthly LPUE (kg landed/100m nets hauled) of crawfish (Panlinurus elephas) split by coast, north and south, during 2016
within the Cornwall IFCA district.
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The LPUE of crawfish across the district by ICES statistical rectangles (Figure 26), showed all ICES rectangles have little
to no effort until March, and then displayed small increases during the summer months. All ICES rectangles showed
decreasing values until December, excepting 28E5 which increased in December however this was only a small
difference in LPUE. All ICES rectangles had the highest LPUE during August.
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Figure 26: Monthly LPUE (kg landed/100m nets hauled) of crawfish (Panlinurus elephas) by ICES statistcial rectangle for the year, 2016

LPUE of crawfish by belted statistical areas on the north coast (Figure 27) increased from May to late spring/early
summer and then decreased to December. LPUE in belt A peaked in July (0.527 kg/100 meters of net hauled)
followed by a smaller increase in September (0.326 kg/100 meters of net hauled), whereas LPUE in belt B had a larger
peak in August (0.815 kg/100 meters of net hauled). Both belts then decreased from September until the end of the
year.
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Figure 27: Monthly LPUE (kg landed/100m nets hauled), of crawfish (Panlinurus elephas) caught on the north coast, split by belt, A and
B.
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LPUE of crawfish by belted statistical areas on the south coast (Figure 28), showed belt A was consistently low
throughout the year whereas belt B displayed an increase from June that peaked in August (0.253 kg/100 meters of
net hauled), and decreased for the remainder of the year.
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Figure 28: Monthly LPUE (kg landed/100m nets hauled), of crawfish (Panlinurus elephas) caught on the south coast, split by belt, A and
B.

Thematically mapped LPUE of crawfish for the entire year (Figure 29) is showed a high LPUE in belted statistical area
29E58B, where there is a large area of bedrock reef known as the Eddystone reef. There is also a high LPUE far west
of the district specifically belt B off Cape Cornwall. Crawfish LPUE broken down by quarters (Figure 30) showed a
higher LPUE in quarter three compared to quarter one, two and four, again around the Eddystone and West of Cape
Cornwall as well as the area around Lizard Point.
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Figure 29: LPUE (kg landed/100m nets hauled) of crawfish (Panlinurus elephas) for 2016, thematically mapped by belted statistical
area, using increments of 0.1kg.

Figure 30: LPUE (kg landed/100m nets hauled) of crawfish (Panlinurus elephas) for quarters 1 to 4 of 2016, thematically mapped by
fine statistical area, using increments of 0.1kg.
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5.3.3 Spider crab (Maja spp.)
5.3.3.1 Spider crab (Maja spp.) Fished by Pots
The district wide LPUE of spider crab was low for the first few months of the year, and then increased from March to
May, decreased from June to September and increased slightly from September to December. LPUE of spider crab
(Figure 31), was lowest in February (0.770 kg/100 pot hauls), and highest in May (11.530 kg/100 pot hauls).
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Figure 31: Monthly LPUE (kg landed/100 pot hauls) of common spider crab (Maja spp.) during 2016, within the Cornwall IFCA district.

The LPUE of spider crab on both coasts (Figure 32), showed that both coasts follow a similar pattern with an increase
from March to May, a decrease until September, and followed by a small increase at the end of the year. The north
coast peaked in May (16.506 kg/100 pot hauls) The south coast had a consistently lower LPUE throughout the year
other than March, with a peak in also in May (5.924 kg/100 pot hauls).
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Figure 32: Monthly LPUE (kg landed/100 pot hauls) of common spider crab (Maja spp.) split by coast, north and south, during 2016
within the Cornwall IFCA district.
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The LPUE of spider crab district wide (Figure 33) was relatively low in all ICES statistical rectangles throughout the
year, apart from 30E4 which had the highest LPUE in May (39.066) and 29E4 which also peaked in May but on a much
smaller level (16.193 kg/100 pot hauls).
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Figure 33: Monthly LPUE (kg landed/100 pot hauls) of common spider crab (Maja spp.) by ICES statistical rectangle for the year, 2016

The LPUE of spider crab by belted statistical areas (Figure 34) followed a very similar pattern, with an initial low,
which increased in spring/summer, decreased in late summer/autumn and an increase at the end of the year. LPUE
was higher on the north coast in belt A from April to August with a peak in May (19.136 kg/100 pot hauls) and its
lowest point during February (0.278 kg/100 pot hauls). Belt B had a lower LPUE from April to August but also peaked
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in May (13.281 kg/100 pot hauls).
20
18
16
14
12
10
8
6
4
2
0

A
B

Figure 34: Monthly LPUE (kg landed/100 pot hauls), of common spider crab (Maja spp.) caught on the north coast, split by belt, A and
B.
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The LPUE of spider crab in belted statistical areas on the south coast (Figure 35), also follow a similar pattern with an
initial low, an increase in spring/summer, a decrease in summer/autumn and an increase at the end of the year. LPUE
was consistently higher in belt A except for the months of November and December, with a peak in June (7.771
kg/100 pot hauls). In comparison belt B followed a similar pattern to belt A but with smaller values, belt B peaked
earlier in the year during May (2.915 kg/100 pot hauls).
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Figure 35: Monthly LPUE (kg landed/100 pot hauls), of common spider crab (Maja spp.) caught on the south coast, split by belt, A and
B.

Thematically mapped LPUE of spider crab for the entire year (Figure 36), showed a number of areas with on the north
coast that had greater LPUE figures compared to the south coast. The highest LPUE was in the area adjacent to
Trevose Head in belt B. This was also seen in the chart for quarter two. When broken down further spider crab LPUE,
displayed by year quarters (Figure 37), was shown as higher in quarters two and three in comparison to quarters one
and four.
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Figure 36: LPUE (kg landed/100 pot hauls) of common spider crab (Maja spp.) for 2016 thematically mapped by belted statistical area,
using increments of 6kg increments.

Figure 37: LPUE (kg landed/100 pot hauls) of common spider crab (Maja spp.) for quarters 1 to 4 of 2016, thematically mapped by fine
statistical area, using increments of 6kg. Note: in Quarter 2 30E4 9B had a very high LPUE (135.6kg spider crab/100 pot hauls) and
therefore has an extra category assigned in diagonal stripes.
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5.3.3.2 Spider crab (Maja spp.) Fished by Nets
District wide spider crab LPUE (Figure 38), increased from January until it reached its peak in April (1.332 kg/100
meters hauled), before dropping off for the rest of the year until September where it begins to increase, to its second
increase in November (0.855 kg/100 meters hauled) before decreasing once more in December.
1.4

LPUE (kg/100m nets)

1.2
1
0.8
0.6
0.4
0.2
0

Figure 38: Monthly LPUE (kg landed/100m nets hauled) of common spider crab (Maja spp.) during 2016, within the Cornwall IFCA
district.

Spider crab LPUE estimations for both coasts (Figure 39) showed the north coast having increasing LPUE to April,
decreasing to June then staying relatively static. The south coast remained low for the majority of the year other than
very small increase from January to May and November to December.
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Figure 39: Monthly LPUE (kg landed/100m nets hauled) of common spider crab (Maja spp.) split by coast, north and south, during
2016 within the Cornwall IFCA district.
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Spider crab LPUE for the whole district (Figure 40), was very low in all ICES statistical rectangles for the entire year,
other than 30E4 with a very slight increase in May (7.950 kg/100 meters hauled) and ICES rectangle 30E5 with a small
increase in June (15.277 kg/100 meters hauled). ICES rectangle 28E5, had a large increase in December
(240.625kg/100 meters hauled), which had a higher LPUE than all over areas for all other months.
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Figure 40: Monthly LPUE (kg landed/10m nets hauled) of common spider crab (Maja spp.) by ICES statistical rectangle for the year,
2016.

Spider crab LPUE by belted statistical areas on the north coast (Figure 41), showed that both belts followed a similar
pattern, with initial increases at the start of the year, followed by a low, an increase in spring and a decrease in
summer through to autumn. LPUE in belt A had small increase in February (3.921 kg/100 meters hauled) and a sharp
peak from April to May (17.587 kg/100 meters hauled), which then sharply dropped off from May to August; where it
continues to drop until December. Belt B had three small increases during the year; February (2.302 kg/100 meters
hauled), April (11.968 kg/100 meters hauled) and a November (1.836 kg/100 meters hauled). Belt B has very minimal
LPUE from June to October.
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Figure 41: Monthly LPUE (kg landed/100m nets hauled), of common spider crab (Maja spp.) caught on the north coast, split by belt, A
and B.
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Spider crab LPUE by belted statistical areas on the south coast (Figure 42), showed that belts A and B followed a
similar pattern during late summer and autumn where both belts had similar values. LPUE in belt A was slightly higher
for the majority of the year, in March where belt B has a small increase (0.976 kg/100 meters hauled) and a sharp
increase in December (3.778 kg/100 meters hauled). Belt A displayed two small increases, one in May (1.285kg/100
meters hauled) and one in November (0.927 kg/100 meters hauled).
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Figure 42: Monthly LPUE (kg landed/100m nets hauled), of common spider crab (Maja spp.) caught on the south coast, split by belt, A
and B.

Thematically mapped spider crab taken by nets LPUE for the entire year (Figure 43), shows that LPUE was higher on
the north coast compared to the south coast. When broken down by year quarters (Figure 44), quarter two showed a
higher LPUE in comparison to quarters one, three and four.
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Figure 43: LPUE (kg landed/100m nets hauled) of common spider crab (Maja spp.) for 2016 thematically mapped by belted statistical
area, using increments of 3kg increments.

Figure 44: LPUE (kg landed/100m nets hauled) of common spider crab (Maja spp.) for quarters 1 to 4 of 2016, thematically mapped by
fine statistical area, using increments of 3kg.
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5.3.4

Edible crab (Cancer pagurus) Fished by Pots

The district wide LPUE of combined edible crabs (Figure 45), was highest in January (115.575 kg/100 pot hauls). The
LPUE then decreased until April with the lowest value recorded (34.786 kg/100 pot hauls). From April it continued to
increase until a second increase in October (110.867 kg/100 pot hauls).
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Figure 45: Monthly LPUE (kg landed/100 pot hauls) of edible crab (Cancer pagurus) during 2016, within the Cornwall IFCA district.

The LPUE of combined edible crab for both coasts (Figure 46) followed relatively similar patterns. LPUE was initially
high on both coasts, decreasing to April. The LPUE was overall greater on the north coast until March when the south
coast increased until October when it peaked at 117.396 kg/100 pot hauls, then decreased until the end of the year.
The north coast increases from April to November, where it reaches its highest peak (128.974 kg/100 pot hauls) and
similarly decreasing to the end of the year.
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Figure 46: Monthly LPUE (kg landed/100m nets hauled) of edible crab (Cancer pagurus) split by coast, north and south, during 2016
within the Cornwall IFCA district.
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The district wide LPUE of combined edible crab (Figure 47) showed a similar pattern, in that all ICES statistical
rectangles initially start off high, decrease until the early spring, increase in May, remain high for the summer and
then all decrease between either October/November to December. The LPUE (Figure 47) was highest in ICES
statistical rectangle 29E4 during January (166.967 kg/100 pot hauls). The LPUE in rectangle 28E4 increases from
February until its peak in May (156.679 kg/100 pot hauls) and is then consistently higher right through the year.
Rectangle 28E5 has no calculated LPUE for the first four months of the year before it increased in May (91.803 kg/100
pot hauls).
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Figure 47: Monthly LPUE (kg landed/100 pot hauls) of edible crab (Cancer pagurus) by ICES statistical rectangle for the year, 2016.

The LPUE of edible crab in belted statistical areas on the north coast (Figure 48) followed a similar pattern except for
January, with a low in early spring, an increase in summer and an additional increase in autumn which then decreases
at the end of the year. The LPUE starts off at its highest point at the beginning of the year in belt B (161.731 kg/100
pot hauls) before sharply dropping off in February with its lowest point in April (27.933 kg/100 pot hauls). The lowest
value for belt A was also in April (15.132 kg/100 pot hauls). Belt B values increased from April and remained higher
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than belt A for the rest of the year. Both belts increased from April to November before reducing in December.
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Figure 48: Monthly LPUE (kg landed/100 pot hauls), of edible crab (Cancer pagurus) caught on the north coast, split by belt, A and B.
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The LPUE of edible crab in belted statistical areas on the south coast (Figure 49), followed a similar pattern through
the year. LPUE in belt A was consistently lower than belt B. Belt B had a low in March (52.538 kg/100 pot hauls),
increasing through to November. Belt A LPUE was at its lowest in February (19.111 kg/100 pot hauls) and then
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increasing to May (73.200 kg/100 pot hauls) before remaining relatively consistent throughout the rest of the year.
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Figure 49: Monthly LPUE (kg landed/100 pot hauls), of edible crab (Cancer pagurus) caught on the south coast, split by belt, A and B.

Thematically mapped combined edible crab LPUE for the year (Figure 50) for both coasts showed that the highest
LPUE was calculated for belt B in the south - south West of the district. Combined edible crab LPUE further broken
down by year quarters (Figure 51), similarly showed the LPUE was also highest in the south to south West corner in all
quarters, other than during quarter one where LPUE was similar across more areas.
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Figure 50: LPUE (kg landed/100 pot hauls) of edible crab (Cancer pagurus) for 2016 thematically mapped by belted statistical area,
using increments of 35kg.

Figure 51: LPUE (kg landed/100 pot hauls) of edible crab (Cancer pagurus) for quarters 1 to 4 of 2016, thematically mapped by fine
statistical area, using increments of 35kg.
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5.3.4.1 Male Edible crab (Cancer pagurus) Fished by Pots
The overall LPUE of male edible crab (Figure 52), showed a decrease from January to July, which then increased and
decrease a second time. The LPUE was at its highest in January (15.449 kg/100 pot hauls) before slowly decreasing
until the end of the year. During this time there were two small increases, one in May (9.181 kg/100 pot hauls) and
one in October (10.984 kg/100 pot hauls).
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Figure 52: Monthly LPUE (kg landed/100 pot hauls) of male edible crab (Cancer pagurus) during 2016, within the Cornwall IFCA district.

The LPUE of male edible crabs was higher on the south coast (Figure 53), from January to May then higher on the
north coast from June onwards. The pattern on both coasts showed decreasing values from February to June. The
south coast peaked in February (16.136 kg/100 pot hauls) with a low in July (4.285 kg/100 pot hauls), whereas the
north coast had a low in April (5.669 kg/100 pot hauls) with an increase from September to its peak November
(23.353 kg/100 pot hauls).
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Figure 53: Monthly LPUE (kg landed/100m nets hauled) of male edible crab (Cancer pagurus) split by coast, north and south, during
2016 within the Cornwall IFCA district.
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The LPUE of male edible crab district wide (Figure 54), had a similar pattern in all ICES statistical rectangles other 28E4
and 29E4. ICES rectangle 28E4 had a peak in March (36.241 kg/100 pot hauls), which then decreased for the
remainder of the year. ICES rectangle 29E4 started high, decreased through the spring/summer, to a peak in October
(23.414 kg/100 pot hauls).
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Figure 54: Monthly LPUE (kg landed/100 pot hauls) of male edible crab (Cancer pagurus) by ICES statistical rectangle for the year,
2016.

The LPUE of male edible crab by belted statistical areas on the north coast (Figure 55) followed the same pattern
except for January and during the summer where belt B slightly increased and belt A slightly decreased. The LPUE
remained highest in belt B consistently throughout the year other than February where both belts were very similar,
belt B (7.472 kg/100 pot hauls) and belt A (8.220 kg/100 pot hauls). Both belts had a peak during November, belt B
(33.846 kg/100 pot hauls) and belt A (15.597 kg/100 pot hauls).
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Figure 55: Monthly LPUE (kg landed/100 pot hauls), of male edible crab (Cancer pagurus) caught on the north coast, split by belt, A
and B.
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The LPUE of male edible crab by belted statistical areas on the south coast (Figure 56), followed a relatively similar
pattern with an initial high, a decrease in summer and an increase in autumn/winter.
The LPUE started higher in belt A, before belt B increased and remained higher for rest of the year, other than in
June; belt A (5.226 kg/100 pot hauls) and belt B (4.397 kg/100 pot hauls). The LPUE in belt A was highest in Janurary
(17.977 kg/100 pot hauls) and belt B was highest in February (20.018 kg/100 pot hauls).
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Figure 56: Monthly LPUE (kg landed/100 pot hauls), of male edible crab (Cancer pagurus) caught on the south coast, split by belt, A
and B.

Thematic mapping of male edible crab LPUE for the entire year (Figure 57), for both coasts by belt showed that the
LPUE was highest on the north coast adjacent to Portreath and St Agnes. The LPUE by quarter (Figure 58) was highest
on the south coast during quarter one. Simliarly to Figure 57 the highest LPUE was recorded in quarter four in belt B
on the north coast adjacent to Hayle, Portreath and St.Agnes.
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Figure 57: LPUE (kg landed/100 pot hauls) of male edible crab (Cancer pagurus) for 2016 thematically mapped by belted statistical
area, using increments of 6kg.

Figure 58: LPUE (kg landed/100 pot hauls) of male edible crab (Cancer pagurus) for quarters 1 to 4 of 2016, thematically mapped by
fine statistical area, using increments of 6kg.
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5.3.4.2 Female Edible crab (Cancer pagurus) Fished by Pots
The overall LPUE of female edible crab (Figure 59), was highest in January (100.125 kg/100 pot hauls), before
gradually dropping off to its lowest point in March (24.585 kg/100 pot hauls) and then increasing for the rest of the
year with two increases; one in June (73.794 kg/100 pot hauls) and one in October (99.883 kg/100 pot hauls), before
dropping off once more and gradually dropping until the end of the year.
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Figure 59: Monthly LPUE (kg landed/100 pot hauls) of female edible crab (Cancer pagurus) during 2016, within the Cornwall IFCA
district.

The LPUE of female edible crab (Figure 60) was initially higher on the north coast in January (107.851 kg/100 pot
hauls) and (88.981 kg/100 pot hauls) on the south coast. A similar pattern was recorded both the north and south
coasts, although the LPUE was generally lower for the north coast than the south coast for most of the year. The LPUE
decreased from January until the early spring around March/April time then increased over the summer with the
highest values recorded during the autumn months before dropping off again during November and December.
Similarly both coasts peaked within a month of each other, the south coast in October (110.310 kg/100 pot hauls) and
the north coast in November (105.620 kg/100 pot hauls).
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Figure 60: Monthly LPUE (kg landed/100m nets hauled) of female edible crab (Cancer pagurus) split by coast, north and south, during
2016 within the Cornwall IFCA district.
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The LPUE of female edible crab district wide (Figure 61) followed a similar pattern, beginning high in January,
decreasing until early spring, then fluctuating during the summer then decreasing during November and December.
LPUE was highest in ICES statistical rectangle 29E4 during January (146.087 kg/100 pot hauls). ICES rectangle 28E4
increased from March onwards and stayed consistently higher throughout the rest of the year. Rectangle 28E5 had
no LPUE until May (85.573 kg/100 pot hauls) where it then rose sharply before decreasing until the end of the year.
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Figure 61: Monthly LPUE (kg landed/100 pot hauls) of female edible crab (Cancer pagurus) by ICES statistical rectangle for the year,
2016.

The LPUE of female edible crab by belted statistical areas on the north coast (Figure 62), followed a very similar trend
from March onwards; both have increases during Spring and Autumn. LPUE was highest in belt B during January
(141.843 kg/100 pot hauls), before dropping sharply in February and remaining low until May where it had a small
peak (46978 kg/100 pot hauls), then continued to rise before a second peak in October (112.759 kg/100 pot hauls).
Belt A had a small peak in February (59.823 kg/100 pot hauls), a low in April (11.927 kg/100 pot hauls), before
gradually increasing to a higher value in October (100.344 kg/100 pot hauls).
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Figure 62: Monthly LPUE (kg landed/100 pot hauls), of female edible crab (Cancer pagurus) caught on the north coast, split by belt, A
and B.
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The LPUE of female edible crab by belted statistical areas on the south coast (Figure 63), was consistently higher in
belt B than belt A throughout the year. Both belts follow a similar pattern shape , however, belt B has higher values
from May to December compared to belt A. Belt B started high in January before dropping off sharply to a low in
March (32.810 kg/100 pot hauls) and then slowly increased until its peak in October (157.289 kg/100 pot hauls). The
LPUE in belt A was also high in January, decreased to its lowest in February (10.557 kg/100 pot hauls), increasing to its
peak in June (67.104 kg/100 pot hauls) and then slowly decreased for the rest of the year.
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Figure 63: Monthly LPUE (kg landed/100 pot hauls), of female edible crab (Cancer pagurus) caught on the south coast, split by belt, A
and B.

Thematically mapped LPUE of female edible crabs for the entire year (Figure 64) showed that the LPUE was highest
within belt B in the south – south West corner. The LPUE of female edible crabs for the year when calculated for the
quarters (Figure 65) showed increases over the year from quarter one to four. The LPUE was highest during quarters
two, three and four in belt B in the south - south West corner. In comparison limited amounts of female crab were
landed during quarter one.
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Figure 64: LPUE (kg landed/100 pot hauls) of female edible crab (Cancer pagurus) for 2016 thematically mapped by belted statistical
area, using increments of 33kg.

Figure 65: LPUE (kg landed/100 pot hauls) of female edible crab (Cancer pagurus) for quarters 1 to 4 of 2016, thematically mapped by
fine statistical area, using increments of 33kg.
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5.3.5

Edible crab (Cancer pagurus) Fished by Nets

The overall LPUE of combined edible crabs as a form of by-catch Figure 66 peaked in January (1.43 kg/100m nets
hauled), then remained relatively stable between February (0.53 kg/100m nets hauled) and October (0.61 kg/100m
nets hauled) before increasing in November (1.31 kg/100m nets hauled).
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Figure 66: Monthly LPUE (kg landed/100m nets hauled) of combined edible crab (Cancer pagurus) during 2016, within the Cornwall
IFCA district.

The LPUE of combined edible crab (Figure 67) remained relatively stable between January (0.73 kg/100m nets hauled)
and October (0.48 kg/100m nets hauled), before increasing in November (1.5 kg/100m nets hauled) then decreasing
in December (0.31 kg/100m nets hauled) on the south coast. The north coast decreased sharply from January (3.07
kg/100m nets hauled) to February (0.53 kg/100m nets hauled), then gradually increased from April (0.34 kg/100m
nets hauled) to July (1.97 kg/100m nets hauled), before decreasing gradually through to December (0.31 kg/100m
nets hauled).
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Figure 67: Monthly LPUE (kg landed/100m nets hauled) of combined edible crab (Cancer pagurus) split by coast, north and south,
during 2016 within the Cornwall IFCA district.
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The LPUE of female edible crab in all ICES statistical rectangles district wide (Figure 68) remained relatively low for all
ICES rectangles except 28E4 which peaked in February (5 kg/100m nets hauled) and November (4.34 kg/100m nets
hauled), 28E5 which peaked in December (11.98 kg/100m nets hauled) and 30E5 which increased from June (1.25
kg/100m nets hauled) to September (7.92 kg/100m nets hauled).
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Figure 68: Monthly LPUE (kg landed/100m nets hauled) of combined edible crab (Cancer pagurus) by ICES statistical rectangle for the
year, 2016.

The LPUE of male edible crab by belted statistical areas on the north coast (Figure 69) varied sporadically in belt A
peaking in January (3.48 kg/100m nets hauled). Belt B increased from April (0.17 kg/100m nets hauled) through to
August (1.68 kg/100m nets hauled) before decreasing in November (0.31 kg/100m nets hauled).
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Figure 69: Monthly LPUE (kg landed/100m nets hauled), of combined edible crab (Cancer pagurus) caught on the north coast, split by
belt, A and B in 2016.
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The LPUE of male edible crab by statistical areas on the south coast (Figure 70) decreased gradually throughout the
year from 0.99 kg/100m nets hauled in January to 0.19 kg/100m nets hauled in December in Belt A. Whereas, belt B
increased at the beginning of the year to 0.99 kg/100m nets hauled in March then gradually declined to 0.2 kg/100m
nets hauled in August before it increased to its peak in November at 4.13 kg/100m nets hauled then decreased down
to 1.56 kg/100m nets hauled in December.
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Figure 70: Monthly LPUE (kg landed/100m nets hauled), of combined edible crab (Cancer pagurus) caught on the south coast, split by
belt, A and B in 2016.

Thematically mapped LPUE of combined edible crabs taken by nets for the entire year (Figure 71) showed the highest
LPUE was Padstow to Boscastle inshore 0-3nm (30E53A and 30E52A) and south of Rame Head 3-6nm offshore
(29E58B). Thematically mapped combined edible crab taken by nets LPUE by quarters (Figure 72) showed that
quarter three had greater distribution and increased LPUE compared to the rest of the year.
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Figure 71: LPUE (kg landed/100m nets hauled) of combined edible crab (Cancer pagurus) for 2016 thematically mapped by belted
statistical area, using increments of 3kg.

Figure 72: LPUE (kg landed/100m nets hauled) of combined edible crab (Cancer pagurus) for quarters 1 to 4 of 2016, thematically
mapped by fine statistical area, using increments of 3kg.
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5.3.5.1 Male Edible crab (Cancer pagurus) Fished by Nets
The overall LPUE of male edible crab (Figure 73) decreased from March (0.39 kg/100m nets hauled) to July (0.11
kg/100m nets hauled), slightly increasing in September (0.18 kg/100m nets hauled) and declined further through to
December (0.07 kg/100m nets hauled).
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Figure 73: Monthly LPUE (kg landed/100m nets hauled) of male edible crab (Cancer pagurus) during 2016, within the Cornwall IFCA
district.

The LPUE of male edible crabs on both coasts (Figure 74) followed a similar trend between February and May. The
north coast peaked at 0.73 kg/100m nets hauled in January before decline to 0.08 kg/100m nets hauled in May. LPUE
on the north coast then increased through to October (0.39 kg/100m nets hauled) before declining in November
(0.15 kg/100m nets hauled). Whereas, on the south coast LPUE increased from 0.23 kg/100m nets hauled in January
to 0.39 kg/100m nets hauled in March, before decreasing gradually to 0.07 kg/100m nets hauled in December.
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Figure 74: Monthly LPUE (kg landed/100m nets hauled) of male edible crab (Cancer pagurus) split by coast, north and south, during
2016 within the Cornwall IFCA district.
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The LPUE of male edible crab in all ICES statistical rectangles district wide (Figure 75) remained relatively low (<0.5
kg/100m nets hauled) throughout the year, except for 28E4 which peaked in February (2.7 kg/100m nets hauled) and
in June (1.35 kg/100m nets hauled), 28E5 which peaked in December (4.16 kg/100m nets hauled) and 30E5 which
peaks from August (1.08 kg/100m nets hauled) to September (2.36 kg/100m nets hauled).
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Figure 75: Monthly LPUE (kg landed/100m nets hauled) of male edible crab (Cancer pagurus) by ICES statistical rectangle for the year,
2016.

The LPUE of male edible crab by belted statistical areas on the north coast (Figure 76) vary sporadically in both belt A
and B. Belt A peaks in October (0.55 kg/100m nets hauled) and belt B peaks in January (0.78kg/100m nets hauled).
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Figure 76: Monthly LPUE (kg landed/100m nets hauled), of male edible crab (Cancer pagurus) caught on the north coast, split by belt,
A and B in 2016.
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The LPUE of male edible crab by belted statistical areas on the south coast (Figure 77) also varies between belts A and
B. Belt A generally decreases through the year, ranging from 0.35 kg/100m nets hauled in February and 0.03 kg/100m
nets hauled in December. Belt B increases from 0.08 kg/100m nets hauled in February to 0.53 kg/100m nets hauled in
March, before decreasing to 0.1 kg/100m nets hauled in May, then gradually increasing through to 0.42 kg/100m nets
hauled in December.
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Figure 77: Monthly LPUE (kg landed/100m nets hauled), of male edible crab (Cancer pagurus) caught on the south coast, split by belt,
A and B in 2016.

Thematically mapped LPUE of male edible crabs taken by nets for the entire year (Figure 78) shows the highest LPUE
is south of Rame Head 3-6nm offshore (29E58B). Thematically mapped male edible crab taken by nets LPUE by
quarters (Figure 79) varies spatially between quarters similar to the sporadic distribution seen in Figure 76 and Figure
77.
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Figure 78: LPUE (kg landed/100m nets hauled) of male edible crab (Cancer pagurus) for 2016 thematically mapped by belted statistical
area, using increments of 3kg

Figure 79: LPUE (kg landed/100m nets hauled) of male edible crab (Cancer pagurus) for quarters 1 to 4 of 2016, thematically mapped
by fine statistical area, using increments of 3kg
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5.3.5.2 Female Edible crab (Cancer pagurus) Fished by Nets
The overall LPUE of female edible crab (Figure 80) decreases from 1.05 kg/100m nets hauled in January to 0.25
kg/100m nets hauled in February, remaining relatively stable to 0.46 kg/100m nets hauled in October before
increasing to 1.2 kg/100m nets hauled in November
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Figure 80: Monthly LPUE (kg landed/100m nets hauled) of female edible crab (Cancer pagurus) during 2016, within the Cornwall IFCA
district.

The LPUE of female edible crab calculated on both coasts (Figure 81) varied between north and south coast. The
south coast remained relatively stable from January (0.51 kg/100m nets hauled) through to October (0.41 kg/100m
nets hauled), increasing to its peak in November (1.4 kg/100m nets hauled). Whereas on the north coast LPUE
decreased from January (2.34 kg/100m nets hauled) to February (0.14 kg/100m nets hauled), increasing in July to
1.67 kg/100m nets hauled before declining for the rest of the year down to 0 kg/100m nets hauled in December.
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Figure 81: Monthly LPUE (kg landed/100m nets hauled) of female edible crab (Cancer pagurus) split by coast, north and south, during
2016 within the Cornwall IFCA district.
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The LPUE of female edible crab district wide (Figure 82) remained relatively low for all ICES rectangles except 28E4
which peaked in February (2.27 kg/100m nets hauled) and October to December (1.68 kg/100m nets hauled and 1.32
kg/100m nets hauled respectively), 28E5 which peaked in December (7.81 kg/100m nets hauled) and 30E5 which
increased from June (0.83 kg/100m nets hauled) to September (5.55 kg/100m nets hauled).
10

LPUE (kg/100m nets)

9
8
7
6

30E4
30E5

5

29E5

4

29E4

3

28E5

2

28E4

1
0

Figure 82: Monthly LPUE (kg landed/100m nets hauled) of female edible crab (Cancer pagurus) by ICES statistical rectangle for the
year, 2016.

The LPUE of female edible crab by belted statistical areas on the north coast (Figure 83) varied sporadically in belt A
peaking in July (2.85 kg/100m nets hauled). Belt B increased from April (0.08 kg/100m nets hauled) through to August
(1.31 kg/100m nets hauled) before decreasing through to December (0 kg/100m nets hauled).
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Figure 83: Monthly LPUE (kg landed/100m nets hauled), of female edible crab (Cancer pagurus) caught on the north coast, split by
belt, A and B in 2016.
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The LPUE of female edible crab by belted statistical areas on the south coast (Figure 84) decreased gradually
throughout the year from 0.74 kg/100m nets hauled in January to 0.16 kg/100m nets hauled in December in Belt A.
Whereas, belt B increased at the beginning of the year to 0.6 kg/100m nets hauled in May then gradually declined to
0.07 kg/100m nets hauled in August before it increased to its peak in November at 3.92 kg/100m nets hauled then
decreased down to 1.15 kg/100m nets hauled in December.
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Figure 84: Monthly LPUE (kg landed/100m nets hauled), of female edible crab (Cancer pagurus) caught on the south coast, split by
belt, A and B in 2016.

Thematically mapped LPUE of female edible crabs taken by nets for the entire year (Figure 85) showed the highest
LPUE was Padstow to Boscastle inshore 0-3nm (30E53A and 30E52A) and south of Rame Head 3-6nm offshore
(29E58B) similar to that in Figure 71. Thematically mapped female edible crab taken by nets LPUE by quarters (Figure
86) showed that quarter three had greater distribution and increased LPUE compared to the rest of the year.
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Figure 85: LPUE (kg landed/100m nets hauled) of female edible crab (Cancer pagurus) for 2016 thematically mapped by belted
statistical area, using increments of 3kg.

Figure 86: LPUE (kg landed/100m nets hauled) of female edible crab (Cancer pagurus) for 2016 thematically mapped by belted
statistical area, using increments of 3kg
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6
6.1

Discussion
Effort

2016 started with very poor windy weather conditions, leading to low effort during the beginning of the year. The
summer months provided a prolonged period of calm weather, which carried over into the autumn (Matthew,
2016d). It was calculated that one potter only managed six days of fishing and another no fishing days at all within the
first three months of the year. This is reflected in both the potting and netting effort results, where effort is low at the
start of the year then increasing in May and June (Figure 4 and Figure 11). Both potting and netting effort then
dropped off towards the end of the year, reflecting what was seen in the markets with elevated shellfish prices in
advance of the Christmas period due to limited supply (Matthew, 2016d).
From April onwards potting effort district wide within the ICES statistical rectangles (Figure 3) increased, this reflects
the improved weather conditions which allowed more opportunities for fishing. The increased effort lasted into the
late summer and then dropped off in all ICES rectangles from September onwards. The highest level of effort was
recorded in rectangles ICES 28E4 and 30E4 with peaks of pot hauls per km2 during June and July, when the weather
was reported to be at its best. Potting effort on both coasts (Figure 5) also peaked in the spring/summer, the north in
May and the south coast in June; again reflecting optimal weather conditions allowing for more fishing. On both
coasts during the summer months effort was higher inshore 0-3nm; this may be due to increased target species
inshore due to this area providing habitat preferences such as rocky outcrops for target species such as lobster.
Potting effort split by belted statistical area on the north coast (Figure 6) indicated that both belts overlapped on
numerous occasions during the beginning and end of the year whereas a larger amount of effort was recorded from
May to September in belt A. In comparison potting effort split by belt on the south coast (Figure 7) was consistently
higher in belt A for every month of the year except January and February. The higher effort directed towards belt A
may be due to target species such as lobster being more prolific inshore, due habitat preferences. Also it may be
influenced by the general size of vessel more commonly used for crustacean fishing
Additionally effort in the belted statistical areas for both district coasts shows that a higher amount of effort was
estimated for the south coast, when comparing potting activity in belt A to belt B. However it was expected that belt
B would be more heavily targeted on the south coast compared to A. The south coast was more heavily targeted for
edible crab possibly due to larger areas of more suitable habitat for edible crabs in the 3-6nm area.
Overall thematic mapping of potting effort (Figure 8) showed effort was concentrated around the belted statistical
area 28E47A/B off Lizard Point on the south coast. This may be due to the extensive areas of reef around Lizard Point
which are a good habitat for crustaceans. Effort on the north coast was lower in comparison and more evenly spread,
other than in belted statistical area 30E55B. This may be a potential outlier or reporting issue within the data but also
it could be an indication of genuinely greater effort in that particular area.
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Thematic mapping of the effort data by quarters showed that potting effort was higher in quarters two and three
compared to quarter’s one and four (Figure 9). This corresponds to the results for the overall district, with an initial
low, increasing during spring/summer and then a decrease in effort towards the end of the year. In both quarters two
and three effort was highest around Lizard Point.
All quarters displayed lower effort on the north coast in both belts A and B. The areas of lower effort on the north
coast may be an indication the more limited fishing opportunities due to effects of weather.
Overall netting effort (Figure 10) showed an initial low then increased throughout the year before decreasing towards
the end of the year. This followed the reported weather conditions for 2016 which has been previously mentioned.
Care should be taken when interpreting LPUE results of crustaceans landed via nets as these results will be
compromised of targeted crustaceans as well as crustaceans taken as a bycatch from nets targeting some fin fish.
Netting effort district wide within ICES statistical rectangles (Figure 11), showed a small increase in effort from April
through to October in ICES rectangle 29E5 and 29E4, compared to the far lower effort in all other ICES rectangles
other than 28E5. A higher amount of effort is expected in rectangle 29E5, due to an area of reef outcrops in the south
East area of this ICES rectangle called the Eddystone reef (Figure 1); a habitat preference for a target species fished by
nets, crawfish. This high concentrated netting effort in areas of reef is also clearly demonstrated in the netting effort
thematic maps (Figure 15); which showed concentrated areas of netting effort around the Eddystone Reef in 29E56B
as well as the area of reef on off Lizard Point, 28E47A/B.
ICES rectangle 28E5 had a large increase in effort between February and April when compared to the other ICES
rectangles. Reasons for specific ICES statistical rectangles having much higher effort than others is possible due to be
a reporting issue as the shellfish permit returns form only allows for one fishing area per day to be input. As
fishermen often fish in multiple areas each day, It is possible that more pot hauls/meters of net hauled are attributed
to areas where the majority of gear is set.
Comparing netting effort on the Cornwall IFCA district coasts, the south coast received a higher amount of effort
directed towards it, compared to the north. As previously mentioned, a reason for this may be due to the south coast
providing a preferred habitat preference for crawfish, a target species, due to its multiple areas of deep reef and
rocky outcrops and that the fishing opportunities are often limited on the north coast.
Netting effort split by belted statistical areas on the south coast (Figure 14) showed that during June effort moved
from one belt to the other, for some reason gear was brought in during June. Effort moved from belt B to A, this may
be due to a period of bad weather within the summer or a drop in catches within belt B. In comparison effort was
nearly consistently directed towards belt B compared to A on the north coast.
Thematically mapped netting effort (Figure 15) had a much higher concentration in effort in the south compared to
the north. Netting effort then broken down by quarter (Figure 16) showed a high LPUE in quarter three in belted
statistical area 28E47A; the area around Lizard Point. This area to the south of the Lizard is known to have been
heavily targeted in late summer/autumn for many years.
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6.2

LPUE of Crustacean Species

Currently the statistical return form does not have the capacity to allow fishermen to state what the target species
when fishing for crustaceans. Pots will be set in different habitats with different bait to target crabs, lobsters or spider
crabs. Nets can also be set to target shellfish and fishermen are also required to report when shellfish have been
caught as a by-catch in nets set for fin fish. This can lead to results that inflate the total length of net hauled by net
not set with the primary aim of catching shellfish, thus lowering the LPUE. In addition quota limitations on sole during
the spring forced netting fishermen to target other species of fin fish, resulting in less shellfish catch (Matthew,
2016c).
The LPUE of different species appeared to be quite different. For example, the peak LPUE of lobster for 2016 was
10.11 kg/100pots, compared to 115.57 kg/100 pots for crab. These apparent catch rates may contribute to the
market values of the species, with lobsters consistently achieving a higher first sale price than edible crab. The first
sale value is also affected by a number of other factors. Spider crab LPUE is in general much lower than crab and
lobster; however there are spikes in the data where very high numbers of spider crabs have been calculated (Figure
31 and Figure 38). As is discussed in sections 5.3.3.1 and 5.3.3.2, spider crab landings were restricted by market
demand in 2016, possibly altering the LPUE as female spider crabs in particular may have been returned to the sea
rather than landed. In contrast, crawfish have a very low LPUE compared to the other species despite the higher
market. This species is generally targeted using nets and as is often the case with all of this data set, the data may be
negatively skewed due to the inclusion of all calculated nets. As the estimations are based on all reported netting
effort, it will include many nets that were not set with the purpose of targeting crawfish.

6.2.1

Lobster (Homarus gammarus)

The LPUE value for lobsters, when calculated for the entire year for the district increased from February and was at its
highest in June and July. This trend was also reported in Davis 2007 where it was found that lobsters were
predominantly taken in the spring and early summer. Market prices throughout the year also matched this trend with
decreasing first sale values from April onwards due to the increased supply (Matthew, 2016c). LPUE was consistently
higher throughout the year on the north coast compared to the south coast; this was expected as lobsters are often
the main target species off the north coast.
LPUE within belted statistical areas is relatively similar throughout the year on the north coast with both belts A and B
peaking during the same month, June; although the LPUE was slightly higher in belt A (Figure 20). On the south coast
belt A peaked during June with lows at the start and end of the year, whereas in contrast belt B peaked in March and
increases again end of the year with a low during the summer and autumn (Figure 21). As previously mentioned,
lobsters are mainly targeted on the north coast and it seems that both belts are used similarly throughout the year,
but belt A slightly more so. This corresponds with belt A providing a preferred habitat preference for lobsters. In
addition on the south coast, belt A is also targeted, but primarily during the summer.
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The thematic mapping of lobster LPUE for the year (Figure 22) showed a use of nearly all belted statistical areas on
the north compared to the south coast. Lobster LPUE by quarter (Figure 23) shows that the north coast had a higher
LPUE almost consistently through the year. However there are high peaks in LPUE around Cape Cornwall in the far
West, this may be due to preferred habitat availability within that area or just a greater abundance of the target
species. The higher values of LPUE on the north coast compared to the south are also reflected in Figure 18. Higher
LPUE on the north coast compared to the south reflects a common opinion among fishermen that in general lobsters
are mainly targeted on north coast.
Additionally it was reported by fishermen that they had returned considerable numbers of small lobsters during 2016.
Unfortunately, this report only describes the landed catches and these anecdotal reports were not reflected in the
data as they are under minimum conservation reference size (MCRS) (pers comm Matthew, 2017).

6.2.2

Crawfish (Palinurus elephas)

Some netters reported good crawfish catches in 2016 with stocks appearing to be increasing in areas where they have
been absent for many years. Many fishermen have also reported seeing an increase in crawfish below the minimum
conservation reference size. Crawfish prices remained high throughout the year despite the reported increased
landings. It was judged by officers that the majority of catches of crawfish came from outside the Cornwall IFCA
district (pers comm Matthew, 2016).
On the north coast LPUE in belted statistical areas (Figure 27) increased from May, with peaks in both July in belt A
and August in belt B. Similarly on the south coast belt B also peaked in August. LPUE within belted statistical areas on
the south coast (Figure 28), is much higher in belt B compared to belt A, which is consistent throughout the year. The
peaks are consistent with the optimal time to catch crawfish and a higher LPUE in belt B on the south coast may be
the result of known reef outcrops in the 3-6nm zone.
Thematically mapped LPUE of crawfish for the entire year (Figure 29) showed LPUE to be highest around the
Eddystone and in the far west of the district. Both areas have reef outcrops which is a preferred habitat for this
species. Quarter three showed the highest LPUE for the year (Figure 30) this corresponds with the optimal time to
catch when crawfish are targeted in the district.

6.2.3

Spider Crab (Maja spp.)

Spider crab is routinely targeted with both pots and nets in the Cornwall IFCA district; therefore analysis has been
conducted for both fishing methods. The fishery has been based upon the annual migration of spider crabs from
deeper water coming into the warmer, shallower sandy areas to mate (Davis, 2007). In the Cornwall IFCA district this
appears to occur from April to August, peaking in May and June (Davis, 2007). The data presented in this report
supports this and the highest LPUE (11.530 kg spider crab/100 pots) was recorded during May, corresponding with
the spider crab mating aggregations.
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LPUE should be used with caution for all species of shellfish if attempting to assess the health of any particular
species. This is especially relevant for spider crabs as market factors dictate the volumes of shellfish landed. During
the summer of 2016 the demand for spider crab was low with many merchants refusing to take female spider crabs
and only accepting small quantities of large males (Matthew, 2016b). The LPUE calculated in this report undoubtedly
under represents the abundance of the spider crabs.
Spider crab LPUE fished by pots was consistently higher on the north coast throughout the year other than February
and March (Figure 32). High LPUE on the north coast may be a result of a potential outlier within the data; as the
thematic maps in Figure 37 of spider crab LPUE by pots in quarter two shows a high LPUE on the north coast off
Trevose head. The LPUE values for both coasts seemed to peak at the same time during May which is when the
mating aggregations occur (Figure 32). On both the north and south coast belt A was nearly consistently higher in
LPUE throughout the year on the north coast and south coast (Figure 34 and Figure 35). As mentioned above, spider
crabs come into shallower waters to mate, this may explain the high LPUE in belt A compared to belt B.
Spider crab LPUE fished by nets was consistently low for the entire year on the south coast (Figure 39), whereas the
north coast displayed small increase in February and a peak in May. The latter corresponding with spider crabs peak
in mating. On the north coast (Figure 41) in belted statistical areas, belt B and A displayed peaks within a month of
each other, with a higher value recorded in belt A; belt B in April and belt A in May. On the north coast spider crab
LPUE by nets remained relatively similar throughout the year (Figure 42); however belt A experienced a peak in May,
and again this may be a result of spider crabs travelling inshore to mate during this time of year. Unusually belt B had
a very sharp peak in December. Both potting and netting LPUE for spider crab is higher in belt A and May; this reflects
their optimal mating period and prime location of shallower waters as previously mentioned (Davis, 2007).

6.2.4

Edible crab (Cancer pagurus)

6.2.4.1 Edible crab (Cancer pagurus) in Pots
Both coasts showed a high LPUE in January, which decreased until April, then increased again until there were peaks
in October on the south coast and November on the north coast (Figure 46). The south coast displayed a generally
higher LPUE when compared to the north coast throughout the year, other than January, February, November and
December. This higher LPUE on the south coast when compared to the north coast was expected due to edible crabs
being a heavily targeted species on the south coast.
LPUE for edible crabs was greatest in belted statistical area belt B, other than during February on the north coast. On
the south coast belt B was greater in LPUE consistently throughout the year. This higher LPUE offshore compared to
inshore corresponds with edible crab’s preferred habitat of sandy and/or coarse sediment.
The higher LPUE on the south coast reflects the common opinion among fishermen that crabs are mainly targeted on
the south coast. Anecdotally it was reported that crab catches were roughly average for the year but many fishermen
remarked that soft (newly shelled) edible crabs were seen later in the year, negatively affecting catches in the main
season (Matthew, 2016d). However, the LPUE remained high during the fourth quarter as shown in the thematic
maps. This may be a result of prolonged fine weather allowing for more fishing.
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6.2.4.2 Edible crab (Cancer pagurus) in Nets
Edible crab LPUE fished by pots had a much higher LPUE compared to this species fished by nets, this is due to pots
specifically targeting edible crab, whereas edible crab landed by nets is a product of by-catch from nets that were
originally targeting fin fish. Edible crab in nets LPUE increased from March through to September before declining for
the rest of the year (Figure 66). Catches were distributed widely on the north and south coast (Figure 71).

6.2.5

Male Edible crab (Cancer pagurus) in Pots

Separating edible crabs into males and females has some reporting difficulties. Male crabs are generally only landed
as males when they reach a weight of between 1.0 and 1.2 kg in weight depending on the merchant that they are
being landed to. Below that weight they are generally landed in amongst the female crabs (per obs). The larger claws
and greater meat content of the male crabs means they dictate a better price than females of the same size. When
splitting the data by sex, the LPUE for male edible crabs was highest in January. This is consistent with previous
findings from the 2003-2006 potting survey in the district by Davis (2007) where males were most common in January
to May. LPUE of male edible crab’s district wide was specifically high in two ICES statistical rectangles compared to
the rest; 28E4 and 29E4 (Figure 54), both ICES rectangles are situated on the south coast and have a number of
prolific ports situated and within them (Figure 1). Male LPUE was almost equal on both coasts however the north
coast LPUE was slightly higher.
For males, the 2007 report (Davis, 2007) stated that from January to May when male crabs were most common, they
were often inshore on the harder grounds. However, in contrast LPUE results from belt A and B show that LPUE in
belt B is consistently higher than belt A for very nearly the entire year on both coasts (Figure 55and Figure 56),
corresponding to their previously mentioned habitat preference found further offshore. Thematic maps show these
differences clearly as well (Figure 57 and Figure 58) with belt B showing higher LPUE compared to belt A, both for the
entire year and by quarters.

6.2.6

Female Edible crab (Cancer pagurus) in Pots

When splitting the data by sex, the LPUE for female edible crabs was higher than males. Similarly to males, females
also peaked in January; however females also showed a second increase during October (Figure 59). This is also
consistent with previous findings by Davis (2007) where females were most common in September to December. In
contrast to males, the LPUE for female edible crabs were nearly consistently higher on the south coast compared to
the north. Similarly to males LPUE of female edible crab’s district wide was higher in the same two ICES statistical
rectangles; 28E4 and 29E4. Both of these ICES rectangles are on the south coast and therefore are consistent with
crabs being targeted more on the south coast. Davis (2007) found that female crabs were more prolific offshore and
generally of better quality than edible crabs taken closer inshore. Quality is a term used to describe the volume and
quality of the meat that can be extracted from the shell during processing. This is reflected in the current data set in
that female crab LPUE was higher in belt B than A (Figure 62and Figure 63). LPUE of females was highest in belt B,
which is 3-6nm from the shore and may have softer ground a habitat preference for females (Davis, 2007). This is also
reflected in thematic mapping results (Figure 64 and Figure 65) where observational analysis shows a higher LPUE in
belt B compared to A, the LPUE of the females also increased from quarters one to four.
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7

Recommendations


The current shellfish permit return form only allows fishermen to state one ICES area for each fishing day,
within a whole day they may have fished in multiple areas – providing the potential for changing the current
state of the forms.



Potential to split the permit return forms by gear in future allowing for kg of shellfish to be attributed to a
specific gear type.



Investigate which species accounts for the majority of the total annual crustacean landings within the district.



Use the following year’s data to statistically investigate if there is a change in the number of fishing days
calculated annually/reduction in effort.



Include the value of the fisheries; look into the average prices per kg throughout the reporting periods.



Compare the number of vessels and gear type by north and south coast.



ICES rectangle area 29E4 8 lies partly on the north coast and partly on the south coast. The data handling
could be developed to incorporate the port of landing to indicate if the fishing was on the south or north
coast.
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Incorporate the Cornwall IFCA landings monitoring data into a future report.
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Appendices

Annex 1: Cornwall IFCA Monthly Shellfish Statistics
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Annex 2: Cornwall IFCA district map
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