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Report to Defra: ESFJC lobster scrubbing identifocatest

Executive Summary

Eastern Sea Fisheries Joint Committee (ESFJC) Vexstloe past four years developed a
test to identify lobstersHomarus gammarygsthat have been scrubbed to remove their
eggs. This act by fishermen is a contraventiorexasting legislation in the form of
ESFJC Byelaw 6. In September 2007 ESFJC succhsgftdsecuted a Brancaster
fisherman for contravening this legislation. Dwethe fact that the Byelaw does not
cover carriage offences (i.e. it is not illegahtave onboard egg bearing lobsters scrubbed
or not) the onus is on the Joint Committee to prihag the lobsters had been removed
from within the 6nm boundary of the district. Piray this is labour and asset (i.e.
Fishery Protection Vessel) intensive making enforeet of this legislation fiscally
prohibitive. This successful prosecution was tivst fin the UK even though the
legislation has been in force for many years withFEC and six other Sea Fishery
Committees (SFCs). Defra have looked at intrody@nStatutory Instrument (SI) to
prohibit the landing, storage and carriage or bdriobsters within UK waters by UK
vessels but did not introduce this legislationdaling a consultation. The main reason
given for this decision was that this legislatiooul be difficult to enforce. Defra then
consulted on alternative conservation controls. fiteen proposal to protect the stock
was to increase the minimum landing size (MLS)hef Ibbsters; this received significant
levels of opposition locally. ESFJC now consideatt Defra should reconsider its
decision not to introduce an Sl prohibiting thediy, storage and carriage of berried
lobsters as it firmly believes that there is a \Weigf evidence both internationally and
now within the UK that demonstrates that the erdorent of this legislation can be
conducted quickly, cheaply and effectively with idance in the results of testing to
secure successful prosecutions for contraventibtisi©legislation. The test ESFJC has
adopted is identical to that in use and developgdUnited States fisheries law
enforcement agencies. The experiments conduct&BIBC have been reviewed by the
expert witnesses used by US law enforcement agenci&his report details the
background to the development of the test emplayeBSFJC.
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The problem

It is likely that there have been lobster fisherrntieat have scrubbed or removed the eggs
from female lobsters for as long as there has legislation in place to protect them.
Unfortunately, it is a fact of life that there wdlways be a minority of the population that
will break laws in order to maximise their profitScrubbing of lobsters is not an activity
that is endemic to the UK but is a problem facedislyeries authorities throughout the
world where there are legislative measures in ptacprotect egg bearing or ‘berried’
lobsters. Berried lobsters are protected by lagiesl in an attempt to confer protection
on a proportion of the population which is knownaictively augment the population.
Compliance with the legislation by fishermen anealting by Fishery Officers is non
invasive, quick and cheap to achieve as a lobstggs are visible on its abdomen (see
figures 1 and 2). These berried lobsters can foened to the sea where they were fished
and will, in a few months have had their eggs hedobut and then been available for the
fisherman to catch again and land legally, i.e. fiskerman does not lose out by not
landing the berried lobster initially but benefitsboth the long term, i.e. a proportion of
the eggs will reach maturity and be fished, anithénshort term the female berried lobster
will still be fished but will be both bigger anddager therefore realising more at market.

Lobster fishing within the UK is, as a fishing secincreasing in importance. It can be a
profitable fishery and is ideally suited to fishimgssels of about 8 — 10m, mirroring the
trend amongst the UK fishing fleet of downsizingsels as a result of quota impositions
and high fuel prices. As a result, there has lzsignificant increase in the amount of
effort exerted upon the UK lobster fishery. Thierease in effort leads to juvenile

lobsters been caught and returned regularly byefrslen until they just meet the

minimum carapace size for landing, i.e. as sooth@dobsters recruit to the fishery they
are fished out. The result of this means thatnanease in the protection of the stock
through the imposition of increasing the minimumdengs size (MLS) would have an

effect on landings of lobsters for a significantipé of time (see ESFJC lobster MLS

increase consultation response included in appesfdhis report).

By introducing an Sl to protect the spawning stayleater population protection would
be conferred upon this fishery with the implicatitimat this fishery would be less
susceptible to population crashes as a result ef bishing. Several countries through
the world have legislation in place protecting te=trlobsters. Of note, are Canada and

the United States of America.

Fig.1 Berried lobster Fig. 2 Non berried lobster

he
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The value of one berried female lobster

The figures have been derived through conversatiatis lobster scientists and landing
values of lobsters on the North Norfolk Coast.

One female egg bearing lobster at 87mm carapacghlevhich is scrubbed and landed
by a fisherman will be worth approximately £10.

One female egg bearing lobster at this size (&Y @drries approximately 5,000 eggs.

Of these 5,000 eggs, about 0.005% will recruit ithte fishery resulting in a potential
recruitment loss of 25 lobsters.

The value of the 25 lobsters assuming that theyisined at 87mm carapace length will
be approximately £250.

Therefore 25 lobsters recruited to the fishery ghes original berried female are worth
approximately £260 to the fisherman upon landing.

A berried lobster 87mm carapace
length.

3 25 lobsters at 87mm carapace
N length.
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Existing legislation

The proposed Sl prohibiting the landing, storagd #anding of berried lobsters is
included within the appendix. The SI would be odiuced under the Sea Fish
(Conservation) Act 1967. At present, six SFCs hiavplace Byelaws prohibiting the
landing of berried (egg bearing) lobsters. The ESByelaw is detailed below:

BYELAW 6:- BERRIED (egg-bearing) OR SOFT SHELLEBERCancer pagurus)
OR LOBSTER (Homarus gammarus)

“No person shall remove from any fishery any ediykb (Cancer pagurus)or lobster
(Homarus gammarus) which is soft-shelled or berrfedg-bearing) but shall return
such shellfish to the sea immediately.”

The ‘fishery is that area of sea within the dtriof Eastern Sea Fisheries Joint
Committee: i.e. 6nm out from baselines along thastime of Lincolnshire, Norfolk and
Suffolk. The onus is therefore on the Joint Cortemitto prove that the lobsters were
removed from this fishery. This requirement is tgse intensive and costly, requiring
the deployment of fishery protection patrol vesseld shore based Fishery Officers.

Successful prosecution under ESFJC Byelaw 6

On the 28 of September 2007 King's Lynn Magistrates heard Master of a
commercial fishing vessel operating out of Braneaglead guilty to removing fifteen
egg-bearing lobsters from the fishery on tffeo8 June 2006 contrary to a ESFJC Byelaw
6 which prohibits their removal.

The case was brought against the fisherman by BaS&a Fisheries Joint Committee.

Fishery Officers following inspection of the fish@n’s catch on landing in Brancaster
harbour and use of test on the female lobstergteriohine whether or not eggs had been
removed. In order for the Joint Committee to brthgg case to court, eleven Fishery
Officers and two of the Joint Committee’s patrobsels were required; if the national

legislation were to have been in place a singlédgs Officer could have enforced the

legislation.

The fisherman was fined £2,700 for illegal fishiagd partial costs of £2,500 were
awarded to ESFJC. Actual legal costs were in tfimroof £10,000 and the cost of
deploying Fishery Officers anféishery Protection Vessel Protector for this operation
were also in the order of £10,000.
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Lobster biology and egg attachment

Lobsters eggs are black and carried under the abdarhthe female lobster. The eggs
(oocytes) are held within egg casing that are céadeto non-plumose setal hairs on the
swimmerets (pleopods) by way of an attachment stallled a funiculus.

A lobster will mate in July or August off the Noridorfolk coast. The eggs will be laid
on the abdomen in August or September and will tieearried by the female until June
or July the following year. These eggs will theatdh out into larvae and will be carried
by the currents until the juvenile lobsters settie onto the substrate where they continue
moulting until they become adult lobsters and r#anto the fishery. Once the larvae
hatch, the adult female goes through the processayfsis (moultling).

Egg attachment Egg attachment
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Duration the oocyte attachment system of lobstdd#®iharus gammarus),
remains present on pleopods after eggs hatch

There exists a window of time (two — four weeksheaw it could be possible to observe a
female lobster with remnants of the oocyte attacitrsgstem on its pleopods. After the
larvae hatch out, portions of the oocyte coat (e@gngs) and the attachment stalks are
retained on the ovigerous setae (hairs on the ptsipwimmerets) until it moults. The
oocyte attachment system of this species is a eagitucture. It consists of a funiculus
(attachment stalk) that attaches to the ovigeroetses of the pleopod, and three
membranous envelopes that make up the oocyte ctsihgncapsulates the egg.

Thus, lobsters that have naturally hatched thewaka display pleopods that have a
stringy and straw coloured appearance (J. KarlssmhR. Sisson 1973). Lobsters that
have been scrubbed will have had the oocyte casamgspart of the funiculus removed.
Moreover, lobsters hatch their larvae in stages,im@ne occurrence. Thus, during the
hatching period of June and July (the period whenay be possible to observe female
lobsters with remnants of the oocyte attachmenteayson their pleopods), female
lobsters with larvae that have hatched naturaltgrohave scattered clusters of non-
hatched oocytes present.
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Development of a test in the USA to detect scrublodxsters

A test to detect lobsters that have had their egglily removed has been in place since
1973 when John Karlsson and Richard Sisson puldliSAetechnique for detection of
brushed lobsters by staining of cement on swimraéirtTransactions of the American
Fisheries Society (see appendix for a copy ofphiger). The test is now in widespread
use and is accepted in the US courts as relidldleny cases have been heard based on
evidence from this test and many convictions haenibsecured. The test is used by Fish
and Wildlife Officers of several different US Statand Special Agents of the National
Oceanographic and Atmospheric Administration. 004, one case led to the conviction
of a fisherman and initial fines of $663,000 beliengjed.

The pleopods of lobsters suspected of being scdulabe clipped by a Fishery Officer

and retained as evidence; they are then testedhamdviewed under a high powered
microscope with a camera attached. Images of ld@ppds are then taken and analysed
to determine whether or not the pleopod came fromebster that had had its eggs
removed forcibly. Images taken by US enforcemeaggnaies have been provided to
ESFJC and are included on the next few pages.

Research has shown that lobsters survival is nopcomised by having their pleopods
clipped as the wound clots. This process is &skisthe lobster is placed into a seawater
holding tank.

The research that ESFJC has conducted was reviewédr Bruce Estrella whom is
employed as the Senior Marine Fisheries Biologigh ihe Massachusetts Division of
Fisheries. Mr Estrella is the primary expert wiseised in the United States of America
in cases involving egg bearing lobsters that haenldanded illegally.

The letter sent by Mr Estrella to ESFJC, his withetstement and CV are included in the
appendix.
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Images taken of pleopods from lobsters that have hdeen scrubbed by fishermen
and were not carrying eggs. These images are frotobsters tested by NOAA
Fishery Officers from the USA.

Note the lack of egg sacs
Note the lack of debris on the setal hairs
Note the fact all the setal hairs are intact andsnapped/broken
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Images taken of pleopods from lobsters that have hdbeen scrubbed by fishermen
but have naturally shed their eggs and have then lea tested by NOAA Fishery
Officers from the USA.

Note the wheat straw/chaff effect of the egg casing
Note that the eggs have hatched out and the egggsagmain
Note that the egg casings are not smashed butrgry/ e
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Images taken of pleopods from lobsters that have ba scrubbed by fishermen and
tested by NOAA Fishery Officers from the USA.

Note the smashed/damaged egg sacs
Note the snapped/broken setal hairs

[ .
N.B.Convictions were upheld in cases where these imagee submitted as evidence.
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Adoption of a test by Eastern Sea Fisheries Joirdrfimittee to detect
scrubbed lobsters

ESFJC Fishery Officers have been working a te&tdotify scrubbed berried lobsters for
a number of years as it was apparent that thisayasactice being carried out by some
fishermen within the Joint Committee’s districtt i3 accepted internationally that the
Karlson and Sisson test is effective and the Ndwherican lobster does not differ
significantly physiologically from the European &br Homarus gammarysherefore
the Joint Committee decided to ascertain whethamoorthis test could be used with a
high degree of confidence required by the UK courBeveral periods of testing were
conducted; these are included for information witthe appendix. Early trials used
Industrial Methylated Spirits (IMS) rather than a&tlel mixed with Hematoxylin. These
were conducted on small sample groups and with hé&plication. Minimal blind testing
was conducted on the earlier experiments. The mesent and comprehensive
experiment is detailed below and resolves thesesss

October 2007

Experiment aim: to use the same techniques asisieiy Officers (known as the vial
test) to ascertain whether or not lobsters have tereled following scrubbing to remove
their eggs.

Methodology

Twelve live female lobsters (six egg bearing/sixn@oegg bearing: controls) were
collected and tagged by Fishery Officers not inedlwith the actual testing, thus
allowing blind testing of the lobsters to be conedc The six egg bearing lobsters were
scrubbed by these Fishery Officers to remove tlys @agthe same manner as a fisherman
would if he intended to contravene the legislatidinree pleopods (replicates) from each
lobster were tested by different Fishery Officazsading to the following protocol:

1. Cut off swimmeret and dip 1 minute in ethanol
used to clean debris from the pleopod

N

Dip in hematoxylin (1 — 2%) mixed with ethanol ®minutes
used to stain biological matter on the pleopod

3. Dip again in ethanol for 1 minute
used to rinse and clean the pleopod

4. Dip in formalin for 2 minutes
used to fix the stain

o

Put in glycerine to preserve color and store

Separate sterile vials are used for each stag@eobtocess and for each pleopod to
prevent cross contamination.
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Three Fishery Officers were then asked to deterntipeeye, whether or not they thought
each pleopod had been taken from an egg bearistelobThese results were recorded.

The pleopods were then taken to the University adtEAnglia where Dr. Paul Thomas,
the Director of The Henry Wellcome Laboratory foelClmaging, in the School of
Biological Sciences took images of the pleopodseund high powered camera
microscope. Examples of which are included withis report.

These images were subsequently then viewed byFisleery Officers whom were asked
to determine whether or not the pleopods came fatnsters that had been egg bearing or
not. The results were also collected and analyzed.

Results

False negatives occur where a Fishery Officer wngi the benefit of the doubt to a
fisherman and determining that the lobster wasbeotied (egg bearing) when this was
not the case (i.e. the pleopod was from an eggrizekbster).

False positives occur where a Fishery Officer wipridentifies the lobster as being
berried and scrubbed. This is a rare occurrenceiamitigated by taking a replicate
(second) pleopod. The second pleopod is identdietbeing from a non-berried lobster
and therefore that lobster is classified overalbamg non-berried. Specimen training
samples for comparison would in the future prevalse positives. In total 2 pleopods
out of 175 were misidentified with false positi@®6). In all cases the two replicates
taken in the experiment for each of these lobsedtgned correct classifications.

The results of this test are shown in the followagle. They show that the vial test by
eye is 95% accurate (including false negatives)naidentifying a single pleopod and

99% when viewing a high powered image of the plelopod setal hairs. This accuracy
is improved to 100% (including false negatives) witeo pleopods are used to identify
positively those lobsters that have had their eggoved forcibly. These images can be
presented as evidence along with any seized plesopod

Important safeguard

The test safeguards fishermen that may have intht8rlanded a naturally shed lobster
with only one or two eggs still attached. In theenario if the pleopods were tested, they
would test positive for cemetum and remnants ofytes; however under microscopic
analysis it would be clear that the lobster had Ioe¢n scrubbed but was shedding
naturally as the setal hairs would not be snappéxdaken and the egg casings would not
be smashed/twisted but would be intact but empty.
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Images taken of pleopods from lobsters tested by Eeern Sea Fisheries Joint
Committee that have not been scrubbed.

Note the lack of egg sacs
Note the lack of debris on the setal hairs
Note the fact all the setal hairs are intact andsnapped/broken
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Images taken of pleopods from lobsters tested by Egern Sea Fisheries Joint
Committee that have been scrubbed.

Note the smashed/damaged egg sacs
Note the snapped/broken setal hairs
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Recommendations

1. Defra to introduce a Statutory Instrument prohigtithe landing, carriage and
storage and sale of egg bearing lobsters withinw##ers and by UK registered
fishing vessels.

2. Establish Defra approved sampling and evidentiléction protocols.

3. Establish a memorandum of understanding/contrath wither Cefas or an
academic institute to provide microscopic imagesfodence.

4. The test employed by ESFJC is appropriate for use¢he European lobster
(Homarus gammarys When a lobster is suspected of being landddvahg the
removal of its eggs by scrubbing, two pleopods &hbe tested and retained as
evidence. For a case to be taken both of the ppnust subsequently be
identified as having come from a scrubbed lobstém. the case where it is
impossible to determine whether the lobster has Is®eubbed from one of the
two pleopods then the fisherman should be giverbdrefit of the doubt and the
lobster should be deemed as not being scrubbeds afproach then provides
100% accuracy to the test. Where only one pleop®dssed, the test is 99%
accurate when false negatives are included (progithe benefit of doubt to the
fisherman). In order to aid accuracy of the tp&ppods to be tested should be
taken from the anterior of the abdomen as thesgpplis are both larger and it is
easier to cut off the pleopods with the setal hiatact. A pleopod should not be
analysed if no setal hairs are present. When bedilthese setal hairs are broken
but some usually remain allowing the pleopod tads¢ed.

5. Defra to press for similar Statutory Instrumentd#introduced in Scotland and
Wales.

6. Defra to press at EU level for an introduction efr&pean legislation prohibiting
the landing, storage, carriage and sale of eggrizglbsters.
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ESFJC Scrubbed lobster test: 23/10/2007.

12 female lobsters (6 berried/6 non-berried) weodlected by ESFJC Fishery

Officers. All 12 lobsters were tagged with evidertags. The berried lobsters were
scrubbed to remove their eggs. Fishery Officeenthttempted to identify those

lobsters that had been scrubbed. This was achmited94% accuracy (see table).

The 12 lobsters then each had six pleopods rem(ieee from the right side and

three from the left side). Each pleopod was taggetiplaced in vials. Each of the
pleopods was then tested using:

1. The Karlson and Sisson test following US fisheryic@f guide lines exactly
using hematoxylin mixed in ethanol

2. The Karlson and Sisson test following US fisheryi€@f guide lines using
hematoxylin mixed in Industrial Methyalated Spirits

3. The Karlson and Sisson test using a weak concemtraf hematoxylin in
Industrial Methyalated Spirits

4. The Karlson and Sisson test using a strong hemitoxgncentration in
Industrial Methyalated Spirits

The samples collected in test one were viewed tir@microscope at the University
of East Anglia and an assessment was made as tinevigg not the pleopod came
from a scrubbed lobster or not.

The results of each of the tests are includednffmrination. Voids occurred when no
setal hairs were found on the pleopod.
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