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Executive Summary 
 
Eastern Sea Fisheries Joint Committee (ESFJC) has over the past four years developed a 
test to identify lobsters (Homarus gammarus) that have been scrubbed to remove their 
eggs.  This act by fishermen is a contravention of existing legislation in the form of 
ESFJC Byelaw 6.  In September 2007 ESFJC successfully prosecuted a Brancaster 
fisherman for contravening this legislation.  Due to the fact that the Byelaw does not 
cover carriage offences (i.e. it is not illegal to have onboard egg bearing lobsters scrubbed 
or not) the onus is on the Joint Committee to prove that the lobsters had been removed 
from within the 6nm boundary of the district.  Proving this is labour and asset (i.e. 
Fishery Protection Vessel) intensive making enforcement of this legislation fiscally 
prohibitive.  This successful prosecution was the first in the UK even though the 
legislation has been in force for many years with ESFJC and six other Sea Fishery 
Committees (SFCs).  Defra have looked at introducing a Statutory Instrument (SI) to 
prohibit the landing, storage and carriage or berried lobsters within UK waters by UK 
vessels but did not introduce this legislation following a consultation.  The main reason 
given for this decision was that this legislation would be difficult to enforce.  Defra then 
consulted on alternative conservation controls. The main proposal to protect the stock 
was to increase the minimum landing size (MLS) of the lobsters; this received significant 
levels of opposition locally.  ESFJC now consider that Defra should reconsider its 
decision not to introduce an SI prohibiting the landing, storage and carriage of berried 
lobsters as it firmly believes that there is a weight of evidence both internationally and 
now within the UK that demonstrates that the enforcement of this legislation can be 
conducted quickly, cheaply and effectively with confidence in the results of testing to 
secure successful prosecutions for contraventions of this legislation.  The test ESFJC has 
adopted is identical to that in use and developed by United States fisheries law 
enforcement agencies.  The experiments conducted by ESFJC have been reviewed by the 
expert witnesses used by US law enforcement agencies.  This report details the 
background to the development of the test employed by ESFJC. 
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The problem 
 

It is likely that there have been lobster fishermen that have scrubbed or removed the eggs 
from female lobsters for as long as there has been legislation in place to protect them.  
Unfortunately, it is a fact of life that there will always be a minority of the population that 
will break laws in order to maximise their profits.  Scrubbing of lobsters is not an activity 
that is endemic to the UK but is a problem faced by fisheries authorities throughout the 
world where there are legislative measures in place to protect egg bearing or ‘berried’ 
lobsters.  Berried lobsters are protected by legislation in an attempt to confer protection 
on a proportion of the population which is known to actively augment the population.  
Compliance with the legislation by fishermen and checking by Fishery Officers is non 
invasive, quick and cheap to achieve as a lobsters eggs are visible on its abdomen (see 
figures 1 and 2).  These berried lobsters can be returned to the sea where they were fished 
and will, in a few months have had their eggs hatched out and then been available for the 
fisherman to catch again and land legally, i.e. the fisherman does not lose out by not 
landing the berried lobster initially but benefits in both the long term, i.e. a proportion of 
the eggs will reach maturity and be fished, and in the short term the female berried lobster 
will still be fished but will be both bigger and heavier therefore realising more at market.   
 
Lobster fishing within the UK is, as a fishing sector, increasing in importance.  It can be a 
profitable fishery and is ideally suited to fishing vessels of about 8 – 10m, mirroring the 
trend amongst the UK fishing fleet of downsizing vessels as a result of quota impositions 
and high fuel prices.  As a result, there has been a significant increase in the amount of 
effort exerted upon the UK lobster fishery.  This increase in effort leads to juvenile 
lobsters been caught and returned regularly by fishermen until they just meet the 
minimum carapace size for landing, i.e. as soon as the lobsters recruit to the fishery they 
are fished out.  The result of this means that an increase in the protection of the stock 
through the imposition of increasing the minimum landings size  (MLS) would have an 
effect on landings of lobsters for a significant period of time (see ESFJC lobster MLS 
increase consultation response included in appendix of this report). 
  
By introducing an SI to protect the spawning stock, greater population protection would 
be conferred upon this fishery with the implication that this fishery would be less 
susceptible to population crashes as a result of over fishing.  Several countries through 
the world have legislation in place protecting berried lobsters.  Of note, are Canada and 
the United States of America.  

Fig.1 Berried lobster   Fig. 2 Non berried lobster 
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The value of one berried female lobster 
 
The figures have been derived through conversations with lobster scientists and landing 
values of lobsters on the North Norfolk Coast. 
 
One female egg bearing lobster at 87mm carapace length which is scrubbed and landed 
by a fisherman will be worth approximately £10. 
 
One female egg bearing lobster at this size (6yr old) carries approximately 5,000 eggs. 
 
Of these 5,000 eggs, about 0.005% will recruit into the fishery resulting in a potential 
recruitment loss of 25 lobsters. 
 
The value of the 25 lobsters assuming that they are fished at 87mm carapace length will 
be approximately £250. 
 
Therefore 25 lobsters recruited to the fishery plus the original berried female are worth 
approximately £260 to the fisherman upon landing. 
 
 

 
A berried lobster 87mm carapace 

length. 
 

 
 
 
 
 
 
 
 
 

25 lobsters at 87mm carapace 
length. 
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Existing legislation 
 
The proposed SI prohibiting the landing, storage and landing of berried lobsters is 
included within the appendix.  The SI would be introduced under the Sea Fish 
(Conservation) Act 1967.  At present, six SFCs have in place Byelaws prohibiting the 
landing of berried (egg bearing) lobsters.  The ESFJC Byelaw is detailed below: 

BYELAW 6:- BERRIED (egg-bearing) OR SOFT SHELLED CRAB (Cancer pagurus) 
OR LOBSTER (Homarus gammarus) 

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

The ‘fishery’ is that area of sea within the district of Eastern Sea Fisheries Joint 
Committee: i.e. 6nm out from baselines along the coastline of Lincolnshire, Norfolk and 
Suffolk.  The onus is therefore on the Joint Committee to prove that the lobsters were 
removed from this fishery. This requirement is resource intensive and costly, requiring 
the deployment of fishery protection patrol vessels and shore based Fishery Officers.   
 
Successful prosecution under ESFJC Byelaw 6 
 
On the 25th of September 2007 King’s Lynn Magistrates heard the Master of a 
commercial fishing vessel operating out of Brancaster plead guilty to removing fifteen 
egg-bearing lobsters from the fishery on the 3rd of June 2006 contrary to a ESFJC Byelaw 
6 which prohibits their removal. 
 
The case was brought against the fisherman by Eastern Sea Fisheries Joint Committee.  
Fishery Officers following inspection of the fisherman’s catch on landing in Brancaster 
harbour and use of test on the female lobsters to determine whether or not eggs had been 
removed.  In order for the Joint Committee to bring this case to court, eleven Fishery 
Officers and two of the Joint Committee’s patrol vessels were required; if the national 
legislation were to have been in place a single Fishery Officer could have enforced the 
legislation. 
 
The fisherman was fined £2,700 for illegal fishing and partial costs of £2,500 were 
awarded to ESFJC.  Actual legal costs were in the order of £10,000 and the cost of 
deploying Fishery Officers and Fishery Protection Vessel Protector III 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 abdomen of the female lobster.  The eggs 
(oocytes) are held within egg casing that are cemented to non-plumose setal hairs on the 
swimmerets (pleopods) by way of an attachment stalk called a funiculus. 
 
A lobster will mate in July or August off the North Norfolk coast.  The eggs will be laid 
on the abdomen in August or September and will then be carried by the female until June 
or July the following year.  These eggs will then hatch out into larvae and will be carried 
by the currents until the juvenile lobsters settle out onto the substrate where they continue 
moulting until they become adult lobsters and recruit into the fishery.  Once the larvae 
hatch, the adult female goes through the process of ecdysis (moultling). 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
Duration the oocyte attachment system of lobsters (Homarus gammarus), 
remains present on pleopods after eggs hatch 

There exists a window of time (two – four weeks), when it could be possible to observe a 
female lobster with remnants of the oocyte attachment system on its pleopods. After the 
larvae hatch out, portions of the oocyte coat (egg casings) and the attachment stalks are 
retained on the ovigerous setae (hairs on the pleopods/swimmerets) until it moults.  The 
oocyte attachment system of this species is a complex structure. It consists of a funiculus 
(attachment stalk) that attaches to the ovigerous setae of the pleopod, and three 
membranous envelopes that make up the oocyte casing that encapsulates the egg. 

Thus, lobsters that have naturally hatched their larvae display pleopods that have a 
stringy and straw coloured appearance (J. Karlsson and R. Sisson 1973).  Lobsters that 
have been scrubbed will have had the oocyte casings, and part of the funiculus removed. 
Moreover, lobsters hatch their larvae in stages, not in one occurrence. Thus, during the 
hatching period of June and July (the period when it may be possible to observe female 
lobsters with remnants of the oocyte attachment system on their pleopods), female 
lobsters with larvae that have hatched naturally often have scattered clusters of non-
hatched oocytes present. 

Egg attachment

Egg (oocyte) 
within egg 
casing

Remnants of 
the funiculus 
(attachment 
stalk) formed 
out of 
cementum

Egg attachment

Swimmeret/pleopod
Non-plumose 
setal hair
(egg attachment 
site) on the 
ovigerous setae
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Development of a test in the USA to detect scrubbed lobsters 
 
A test to detect lobsters that have had their egg forcibly removed has been in place since 
1973 when John Karlsson and Richard Sisson published “A technique for detection of 
brushed lobsters by staining of cement on swimmerets” in Transactions of the American 
Fisheries Society (see appendix for a copy of this paper).  The test is now in widespread 
use and is accepted in the US courts as reliable.  Many cases have been heard based on 
evidence from this test and many convictions have been secured.  The test is used by Fish 
and Wildlife Officers of several different US States and Special Agents of the National 
Oceanographic and Atmospheric Administration.  In 2004, one case led to the conviction 
of a fisherman and initial fines of $663,000 being levied. 
 
The pleopods of lobsters suspected of being scrubbed are clipped by a Fishery Officer 
and retained as evidence; they are then tested and then viewed under a high powered 
microscope with a camera attached.  Images of the pleopods are then taken and analysed 
to determine whether or not the pleopod came from a lobster that had had its eggs 
removed forcibly.  Images taken by US enforcement agencies have been provided to 
ESFJC and are included on the next few pages. 
 
Research has shown that lobsters survival is not compromised by having their pleopods 
clipped as the wound clots.  This process is assisted if the lobster is placed into a seawater 
holding tank. 
 
The research that ESFJC has conducted was reviewed by Mr Bruce Estrella whom is 
employed as the Senior Marine Fisheries Biologist with the Massachusetts Division of 
Fisheries.  Mr Estrella is the primary expert witness used in the United States of America 
in cases involving egg bearing lobsters that have been landed illegally. 
 
The letter sent by Mr Estrella to ESFJC, his witness statement and CV are included in the 
appendix. 
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Images taken of pleopods from lobsters that have not been scrubbed by fishermen 
and were not carrying eggs.  These images are from lobsters 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 and not snapped/broken 
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Images taken of pleopods from lobsters that have not been scrubbed by fishermen 
but have naturally shed their eggs and have then been tested by NOAA Fishery 
Officers from the USA. 
 
·  Note the wheat straw/chaff effect of the egg casings.   
·  Note that the eggs have hatched out and the egg casings remain 
·  Note that the egg casings are not smashed but are empty. 
 
  
 
  
 
  



Report to Defra: ESFJC lobster scrubbing identification test 

February 2008 

Images taken of pleopods from lobsters that have been 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 images were submitted as evidence.
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Adoption of a test by Eastern Sea Fisheries Joint Committee to detect 
scrubbed lobsters  
 
ESFJC Fishery Officers have been working a test to identify scrubbed berried lobsters for 
a number of years as it was apparent that this was a practice being carried out by some 
fishermen within the Joint Committee’s district.  It is accepted internationally that the 
Karlson and Sisson test is effective and the North American lobster does not differ 
significantly physiologically from the European lobster (Homarus gammarus) therefore 
the Joint Committee decided to ascertain whether or not this test could be used with a 
high degree of confidence required by the UK courts.  Several periods of testing were 
conducted; these are included for information within the appendix.  Early trials used 
Industrial Methylated Spirits (IMS) rather than ethanol mixed with Hematoxylin.  These 
were conducted on small sample groups and with little replication.  Minimal blind testing 
was conducted on the earlier experiments. The most recent and comprehensive 
experiment is detailed below and resolves these issues: 
  
October 2007 
Experiment aim:  to use the same techniques as US Fishery Officers (known as the vial 
test) to ascertain whether or not lobsters have been landed following scrubbing to remove 
their eggs. 
 
Methodology 
Twelve live female lobsters (six egg bearing/six none egg bearing: controls) were 
collected and tagged by Fishery Officers not involved with the actual testing, thus 
allowing blind testing of the lobsters to be conducted.  The six egg bearing lobsters were 
scrubbed by these Fishery Officers to remove the eggs in the same manner as a fisherman 
would if he intended to contravene the legislation.  Three pleopods (replicates) from each 
lobster were tested by different Fishery Officers according to the following protocol: 
  

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

2. Dip in hematoxylin (1 – 2%) mixed with ethanol for 2 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 
 

5. Put in glycerine to preserve color and store 
 
Separate sterile vials are used for each stage of the process and for each pleopod to 
prevent cross contamination. 
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Three Fishery Officers were then asked to determine, by eye, whether or not they thought 
each pleopod had been taken from an egg bearing lobster.  These results were recorded.  
 
The pleopods were then taken to the University of East Anglia where Dr. Paul Thomas, 
the Director of The Henry Wellcome Laboratory for Cell Imaging, in the School of 
Biological Sciences took images of the pleopods under a high powered camera 
microscope.  Examples of which are included within this report. 
 
These images were subsequently then viewed by five Fishery Officers whom were asked 
to determine whether or not the pleopods came from lobsters that had been egg bearing or 
not.  The results were also collected and analyzed.   

Results 

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

False positives occur where a Fishery Officer wrongly identifies the lobster as being 
berried and scrubbed.  This is a rare occurrence and is mitigated by taking a replicate 
(second) pleopod.  The second pleopod is identified as being from a non-berried lobster 
and therefore that lobster is classified overall as being non-berried.  Specimen training 
samples for comparison would in the future prevent false positives.  In total 2 pleopods 
out of 175 were misidentified with false positives (1%).  In all cases the two replicates 
taken in the experiment for each of these lobsters returned correct classifications. 

The results of this test are shown in the following table.  They show that the vial test by 
eye is 95% accurate (including false negatives) when identifying a single pleopod and 
99% when viewing a high powered image of the pleopod and setal hairs.  This accuracy 
is improved to 100% (including false negatives) when two pleopods are used to identify 
positively those lobsters that have had their eggs removed forcibly.  These images can be 
presented as evidence along with any seized pleopods.   

Important safeguard 

The test safeguards fishermen that may have inadvertently landed a naturally shed lobster 
with only one or two eggs still attached.  In this scenario if the pleopods were tested, they 
would test positive for cemetum and remnants of oocytes, however under microscopic 
analysis it would be clear that the lobster had not been scrubbed but was shedding 
naturally as the setal hairs would not be snapped or broken 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 Eastern 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 and not snapped/broken 
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Images taken of pleopods from lobsters tested by Eastern 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 prohibiting the landing, carriage and 
storage and sale of egg bearing lobsters within UK waters and by UK registered 
fishing vessels. 

2. Establish Defra approved sampling and evidential collection protocols. 

3. Establish a memorandum of understanding/contract with either Cefas or an 
academic institute to provide microscopic images for evidence. 

4. The test employed by ESFJC is appropriate for use on the European lobster 
(Homarus gammarus).  When a lobster is suspected of being landed following the 
removal of its eggs by scrubbing, two pleopods should be tested and retained as 
evidence.  For a case to be taken both of the pleopods must subsequently be 
identified as having come from a scrubbed lobster.  In the case where it is 
impossible to determine whether the lobster has been scrubbed from one of the 
two pleopods then the fisherman should be given the benefit of the doubt and the 
lobster should be deemed as not being scrubbed.  This approach then provides 
100% accuracy to the test.  Where only one pleopods is used, the test is 99% 
accurate when false negatives are included (providing the benefit of doubt to the 
fisherman).  In order to aid accuracy of the test, pleopods to be tested should be 
taken from the anterior of the abdomen as these pleopods are both larger and it is 
easier to cut off the pleopods with the setal hairs intact.  A pleopod should not be 
analysed if no setal hairs are present.  When scrubbed, these setal hairs are broken 
but some usually remain allowing the pleopod to be tested.     

5. Defra to press for similar Statutory Instruments to be introduced in Scotland and 
Wales. 

6. Defra to press at EU level for an introduction of European legislation prohibiting 
the landing, storage, carriage and sale of egg bearing lobsters. 
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ESFJC Scrubbed lobster test: 23/10/2007. 

 

12 female lobsters (6 berried/6 non-berried) were collected by ESFJC Fishery 
Officers.  All 12 lobsters were tagged with evidence tags.  The berried lobsters were 
scrubbed to remove their eggs.  Fishery Officers then attempted to identify those 
lobsters that had been scrubbed.  This was achieved with 94% accuracy (see table).  
The 12 lobsters then each had six pleopods removed (three from the right side and 
three from the left side).  Each pleopod was tagged and placed in vials.  Each of the 
pleopods was then tested using: 

1. The Karlson and Sisson test following US fishery Officer guide lines exactly 
using hematoxylin mixed in ethanol 

2. The Karlson and Sisson test following US fishery Officer guide lines using 
hematoxylin mixed in Industrial Methyalated Spirits 

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

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

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

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


