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I know what you’re asking:

Why are they all different colours?
How big are they when we release them?
How many have we released this year?
Why are some of them missing claws?
All will be answered within.

‘Silver award’ in
the BEST SMALL
ATTRACTION
OF THE YEAR
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Welcome from General Manager, Dom Boothroyd
It’s never a dull moment at the hatchery with brood
collections all over the county, the maternity ward
hatchings at night, lobster releases far and wide with
dive clubs and fishermen at 5.30am in the morning!
With sometimes strange rendezvous with divers in car
parks at dawn, handing over huge cool boxes full of
trays of baby lobsters! If our lobster van is there, you’ll
know next time. I’ll never forget the time a member of
the public approached us when we landed on shore and
she asked what we were putting back in the sea?! She
said “I thought it was strange, usually people are taking
things out of the sea”.
We’ve had summer events celebrating Cornish food
and drink, sporting events, educational events and
school visits all over the county. The visitor centre has
welcomed over 20,000 visitors just in July and August!
The Lobster Grower 2 Project team
have successfully deployed their
target of 15,000 juvenile lobsters into
containers at sea. They’ve had to
construct the flat pack containers in
the first instance and then pipette
15,000 lobsters 1 by 1 from their trays
we grow them in, in the hatchery, to
the containers where they will spend
the next two years being monitored
for health, growth and survival as part
of this fascinating research project. In
previous culture trials the results have
been really positive with higher
growth rates and survival than those
grown in the hatchery. What we have
discovered is the lobsters grown at
sea are benefitting from a diverse
range of food that we cannot provide
in a hatchery environment and
because the food is either passing

through their home or attaching to it,
the feed costs are zero. This could be
the future for lobster stock
enhancement and this is the world’s first large scale ongrowing site for clawed lobster. Watch this space.
I don’t know if you saw us, but we were on BBC’s
Countryfile Summer Diaries. It was a great film. Dr
Charlie Ellis has also been on BBC Radio 4 twice,
‘Natural Histories - the Lobster’ and ‘On Your Farm’.
We are very pleased with our Certificate of Excellence
Trip Advisor Flag, for the second year running! Thank
you to everyone who has given us such lovely feedback
on Trip Advisor. We were even happier to receive
Silver in the ‘best small attraction of the year’ class of
the Cornwall Tourism Awards.
We would like to thank Lord St Levan
for hosting our inaugural Patrons’
event at St Michaels Mount in
September and all our patrons who
attended. Looking ahead, we are
planning a fundraising dinner and
auction at Fishmongers Hall in London
in February 2017.

We would like
to wish all
our lovely
lobster friends
a very Happy
Christmas !

We have just set up an
instagram account for
visitors to post their
photos. We are getting
some great photos from
the new photo board
outside the hatchery.

Scanning electron
microscopy images
of a European
Lobster’s pleopods
(the feather-like
appendages where
the eggs are held for
up to 9 months)

The gut reaction, written by PhD student Corey Holt
Corey Holt is a PhD student predominantly based at the Centre for Environment,
Fisheries & Aquaculture Science (CEFAS), Weymouth. He is currently investigating lobster
gut microbiota (micro-organisms inhabiting the lobster gut) and hoping to better
understand how and why this complex community changes in response to environment
and disease.
It would seem that the unusual idea that one can experience a ‘gut feeling’ or a ‘gut
reaction’ may not be completely untrue after all. The microbes that line our guts likely
share a close relationship with the host and its environment and have become the focus
of more and more scientific research. The influence and impact that these organisms
have on the host animal has even led to this complex ecosystem being described as ‘the
second brain’.
The interactions and abundances of certain bacteria within our guts have been
associated with a range of different diseases, such as; diabetes, inflammatory bowel
diseases, respiratory and heart conditions and even mental illness. This is why targeted
medical approaches that take these gut microbes, or the ‘gut microbiome’, into account
are being heralded as the future of modern medicine.
These associations do not just exist in humans. They occur across the entire animal
kingdom, including aquatic invertebrates (a group that includes lobsters). We are
currently carrying out research which aims to investigate these links.
My research at CEFAS is in collaboration with the National Lobster Hatchery, the
University of Exeter and the Natural History Museum and is running
alongside the new “Lobster Grower 2” project. Lobster Grower 2 allows us to follow the
health of juvenile animals over a 2-year period. This will allow us to investigate spatial,
temporal and seasonal effects on the gut but will likely also provide groups of animals
with differing health statuses. Linking changes in the gut microbiota to changes in host
health may well highlight the mode of action of a disease or even provide us with new
ways in which we can treat a disease.

That treatment may come in the form of probiotics. You may have heard the word
‘probiotic’ used to describe some yoghurt drinks on television adverts. Probiotics are live
bacteria which are beneficial to the gut and usually work by out competing opportunistic
or pathogenic micro-organisms, and yes some of them can be found in yoghurt!
Probiotic treatment in an aquaculture setting has been shown on numerous occasions to
improve growth, survival, immunity and may even combat certain pathogens. Altering
the gut microbiota, through the application of probiotics, could allow us to better
maintain healthier lobsters from their earlier days in the hatchery to adulthood in the
sea.
There is a huge shortage of gut research aimed towards the aquatic invertebrates and we
have plenty to learn when it comes to understanding how these microorganisms impact
the host, as well as how they can be utilised to improve the health and fitness of the
animals they live within.
PhD Student Corey Holt, is being supervised by Dr David Bass (CEFAS and Natural History
Museum), Dr Mark van der Giezen (University of Exeter) & Dr Carly Daniels (National
Lobster Hatchery).

Secrets of the Sea 4. Where fishing and
numbers meet: stock assessment in a nutshell
This is the penultimate article in a series on lobster and their fisheries by Dr Colin
Bannister, Emeritus scientist at CEFAS Lowestoft, chairman of the Shellfish Association,
and a former Cefas advisor on fisheries and shellfisheries management.

Previous articles described how lobsters grow, how shelter helps lobsters of all ages to survive, and how complex
behaviours could lead foraging lobsters to encounter and be caught by the many baited pots set by fishermen. This
article explains the principles of assessing the status and sustainability of lobster stocks.
Biologically, the success of lobster potting depends mainly on how much fishable stock is on the seabed at the start
of each season, and what proportion is subsequently caught by the fishery that year. This proportion is the harvest
rate caused by the total amount of fishing. The initial fishable stock is the number of adults that have survived the
previous year’s fishing, plus new adolescents reaching minimum legal size (MLS) for the first time. The harder we
fish, the more we deplete the mature egg producers that generate stock replacement, so sustainability depends on
avoiding overfishing the mature stock.

Stock depletion
Depletion can be explained using simple numbers.
Imagine a brood of 100 newly fishable animals
(‘recruitment’), and that deaths are mainly due to
fishing (quite likely in lobsters, where natural deaths
are probably low). A low harvest rate of say 20% means
a survival rate of 80%, so a brood of 100 depletes to 80
survivors in the first year, then to 64 the next year, and
so on. The sequence 100, 80, 64 creates the age
structure of the stock (green in the Table). If harvest
rate rises to 50% (survival rate 50%) the sequence
becomes 100, 50, 25 (yellow in the Table), and when
depletion is 80% (survival rate 20%) the age structure is
100, 20, 4 (red in the Table). In nature such sequences
repeat year on year, with added variations caused by
fluctuations in the environment. The Table shows that
with a high harvest rate the age structure is depleted
much faster, leaving fewer survivors to generate future
broods. If maturity occurs at age 3 for example, then
quadrupling the harvest rate from 20% to 80% reduces
newly mature stock from 64 per 100 recruits to 4, a
potentially lethal fall in reproductive potential.

Idealised Lobster Size Distributions
from areas with different harvest rates
Upper: moderate harvest rate Lower: high harvest rate
Data represent catch samples, both sexes combined
Size is carapace length in mm. Minimum landing size was 87mm

Joseph,
absolutely
Photograph by
fascinated by
Katie Sindle
our 8 month
old lobster in
the Visitor
Centre. Photo
by mum
Joanna Wills

Assessing crustaceans
In a real fishery we cannot assess directly the stock on the seabed. Catches are sub-samples of the
stock, however, if they originate throughout the available stock area the proportional age structure
of the total catch should mirror that in the stock (20, 16, 13 for the 20% rate in the Table). In
Crustaceans countable age rings do not accumulate on the shell because growth is by moulting. We
must therefore measure the size structure of the catch (the frequency of lobsters of different sizes)
and analyse it with the help of size-age data obtained from lobster tagging experiments (in which
size measured at release is compared to the recapture size at the end of a known time at liberty).
Routine assessment therefore requires scientists and agencies to record how many lobsters are
caught and landed throughout the year, and to sample their size structure regularly. Such data are
compiled for broad scale geographical areas around the coast. The size structure of the total catch
in each area is then worked back mathematically to estimate the harvest rate and stock number
that would have generated the input data, taking into account the likely natural death rate. It is
vital that the size structure is typical of the whole stock and of the stock harvest rate (see the
Figure), and is not unduly biased by, for example, habitat limitation (shelter size can affect lobster
size), pot size and design, or behavioural interactions (which can distort the size structure being
caught).

Sustainability and management
An assessment ‘model’ answers sustainability questions by forecasting what happens to the age
structure if the harvest rate is increased, stabilised, or reduced, or if the MLS is increased to protect
immature lobsters. Results are judged against reference point targets commonly required by
fisheries treaties and policies. One target is the ‘maximum sustainable yield’ (MSY), defined as the
best long term catch obtainable whilst maintaining the number of incoming juveniles. A more
critical target, the ‘limit reference point’, is the highest harvest rate that can be permitted without
crashing reproductive potential. For lobsters, where data on juveniles is very limited, the MSY
target is estimated somewhat arbitrarily as the moderate harvest rate that reduces mature
spawners to 35% of the ‘virgin’ level (that which is theoretically obtainable at zero fishing). The
limit, intended as the ultimate trigger to prevent stock collapse, is the high harvest rate that
reduces spawners to 15% of the virgin level.
As will be discussed next time, current assessments suggest that harvest rates in most UK lobster
fisheries are high, and are closer to the limit than to MSY. Management action is therefore being
contemplated in order to avoid overfishing and to move stocks towards MSY. This will require
regional consultations on the measures most appropriate for each area, including discussions on
the feasibility of controlling potting effort (the aggregated number and hauling frequency of pots
set by each boat) to achieve a target harvest rate. Since the ultimate aim is to maintain juvenile
recruitment it may become necessary for agencies to track progress by monitoring the year by year
abundance of undersized lobsters.

Simplified age structures if deaths are due only to fishing
Stock depletion and resulting catch per 100 recruits at low, medium and high harvest rates
Maturity is at age 3. The 'traffic light' colours signify increasing risk to egg production
In each case the age structures in the stock and catch show the same proportions
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LOBSTER LESSONS Tell your teacher that we do FREE visits to your schools and
then we can bring our baby lobsters and lobster exo-skeletons to meet your
whole class! We will cover any school in the South West of any age group
with curriculum linked lessons to suit your term’s topic.
Let’s have some lobster fun! Email education@nationallobsterhatchery.co.uk

In answer to the questions posed on the front cover

Piercing blue lobster

Blue white and brown mottled shell,
the most common colouration

Freshly moulted orange lobster,
you can see her old exo-skeleton
underneath

White lobster

Why are they all different colours?

There is natural variation in lobster colouration in the same way that humans
have different eye or hair colour. We believe colouration can be affected by the environment, feed, genetics and many
other factors. One of our research students is currently studying whether lobsters can change colour for camouflage, (see
Sara Mynot’s article further on in this newsletter). We’ve even had albino lobsters on display at the visitor centre and
orange lobsters that look like they have been cooked! Many of us think of lobsters as red or orange but actually they
generally only go red when cooked. Our European Lobsters tend to be blue or brown.

How big are they when we release them?

Here in Padstow we have limited space to grow on lobsters to a
bigger size. It would be very expensive to care for them for longer; with added food costs, staff time, electricity and water;
so we focus on taking them through their most vulnerable stage and then releasing them back into the wild when they are
Stage 5 or bigger. This has led to the development of the Lobster Grower research projects; growing juvenile lobsters at sea
to a greater age and providing ecological conditioning. Getting back to our little ones: at stage 5, even in the wild, they are
able to swim to the seabed and burrow under the gravel where they are relatively safe from predators. They’re most
vulnerable when they are first born and they are floating amongst the plankton on the surface of the sea and they can’t
swim very well or fend for themselves. The size of a Stage 5 lobster is approximately 2.5 cm or 1” long, if they were
stretched out from the tips of their claws to the end of their tail (like superman!).

How many have we released this year?

We have produced 22,000 lobsters in 2016 so far and the lobster
hatching season is now coming to an end. 15,000 of those baby lobsters have been transferred to containers at sea to be
grown on to two and half years old before we release them. This is part of the Lobster Grower 2 project. The lobsters will
be monitored for growth, survival and health regularly throughout this period. You can follow the research on the facebook
page or website for Lobster Grower www.lobstergrower.co.uk

Why are some of them missing claws?

It’s quite common for lobsters of all ages to lose limbs during a moult or
in a fight, but the good news is that they can grow limbs back! The claws are the last thing to emerge from their old exoskeleton and as you can imagine it must be hard to wriggle a claw out. In a fight they might find themselves in a claw lock
with a much bigger lobster and rather than being killed, a lobster can release a claw to make a quick escape. This is called
Autotomy (from the Greek auto- "self-" and tome "severing") or self amputation. It is a behaviour whereby an animal
sheds or discards one or more of its own appendages, usually as a self-defense mechanism to elude a predator's grasp or to
distract the predator and thereby allow escape. The lost body part may be regenerated later.

Penryn Primary—a new slant on
jigsaws! Body parts

Port Gaverne Beach Day

Constantine Primary School
close examination of lobster
exo-skeletons

Port Gaverne Beach Day with
Polzeath Marine Conservation
Group

How much can you remember
from your lobster lesson?

What’s in the tank Ms Wilding?

Penryn Primary Poster Exhibition

Hatchery visit from Whitemoor
Academy

JUVENILE CORNER
Colour me in & see if you can
identify all the sea-life below

Lobster design by Simon Thomas

Lobster Cultivator Project
Photo by Johnny Fenn

Lobster Cultivator is a new, in-house research project running until mid-2018 alongside the Charity’s stock-enhancement
programme and other research programmes. Lobster Cultivator is led by R&D Assistant Adam Bates. We are hugely
thankful to The Fishmongers’ Company and The Waterloo Foundation, for their generous support of this project.
The projects primary aim is to stabilise the production of post-larval lobsters, thereby increasing the overall survival and
release rate of baby lobsters and optimising the Hatchery’s efforts. To achieve this the project will focus on three key
aspects of the hatchery process; water quality, egg health and larval nutrition.
These three aspects are the essential elements that go into the hatchery and by making sure we monitor and optimise each,
we ensure we have the best starting point to grow and release healthy lobsters. They also represent the resources we bring
into the hatchery from external sources; lobsters and eggs from fishermen, seawater from the Camel Estuary and lobster
food from commercial suppliers. By understanding the natural variability of these resources we can also understand how
the NLH fits into the wider ecosystem and potentially use other sources of data (e.g. landing rates, weather forecasts, tidal
patterns, etc.) to predict spawning patterns, larval survival and optimum release strategies.
So far, the creation of a water quality database is underway, which will compile all the records we have going back to the
founding of the NLH, in 2000. Over the last 16 years we have amassed a huge amount of information on basic water
parameters and production success including larval growth survival. We keep records to aid day-to-day running of the
hatchery systems and maintain optimum conditions. On their own, individual records give a brief snapshot of the conditions
in the systems, but when put together they can reveal a bigger picture. It’s still early days and with almost 6,000 days’ worth
of records it will take a while to complete, but we are already learning a great deal and there might yet be a few surprises!
We have also started running health checks on our incoming and outgoing hens (female lobsters). A quick blood check
shows the lobster’s blood-protein level; increasing when the lobster is healthy and peaking just before a lobster moults. This
method is widely used by the lobster industry in North America where it is very effective in preventing mortality of lobsters
in-transit. Whilst the hens are only with us temporarily we need to make sure that they are kept in top condition before
they are returned. We are also keen to know whether the hen’s condition relates to the health and survival of her young. If
so, we can identify the strongest broods to release or take extra steps to nurse any that may be unwell.

Finally we have already started testing diets for our larval lobsters and will be looking at changing their feeding patterns
next season; in the wild lobsters feed predominantly at night so a later supper may be better!
Adam’s background is a marine biologist and researcher, having studied at Plymouth University and The University of St
Andrews. He has been involved with several research and conservation projects here in Cornwall and the South West and
has worked as a post-graduate researcher and research technician at the University of Exeter, Plymouth Marine Laboratory,
and first collaborated with the National Lobster Hatchery in 2014.

New BOSOF Members
We are proud to announce several new Buy One, Set One Free members.
Ondine Restaurant in Edinburgh, our first BOSOF member in Scotland! ‘Based in the heart of
Edinburgh's historic Old Town, we offer the finest seafood and shellfish from the East Coast of
Scotland and beyond. Our emphasis is on the fishermen who provide us with the freshest and
most sustainable produce, which we celebrate with knowledgeable yet satisfying cooking’. Roy
Brett Ondine Chef Patron.
Halfway House Inn, closer to home at St Jidgey near Wadebridge. You will have passed this Inn
many a time, travelling south but it’s recently been refurbished and is under new management.
They are getting some great reviews on trip advisor ‘best steak ever!’.
Northbank Restaurant & Bar in London boasts outstanding views of the Thames. They are
extremely passionate about sourcing fresh ingredients for their modern British menu with a
Cornish influence; including Cornish mackerel, Cornish yarg, Cornish clotted ice cream!
Riddle & Finns Champagne & Oyster Bar in Brighton taking inspiration from the high end liquor
shops and oyster bars of New York city and Paris and are very committed to sustainable sourcing.
We can’t fail to give another mention to our fabulous highest level BOSOF donors Prawn on the
Lawn £5,000 and Sankey’s £4,000 who have sent another bumper cheque for the last few
months! Thank you to all our BOSOF members—you are a fantastic showcase of forward
thinking restauranteurs and fishmongers who are passionate about the future of our natural
resources and providing quality, fresh, local seafood.
Even more diverse, we’ve had donations from the Drang Gallery in Padstow of £1,360 who
hosted an exhibition of Sir Peter Blake’s paintings, donating 10% of sales to National Lobster
Hatchery. I believe there are still some left for sale but you need to be quick.

Corporate Sponsors

We are happy to announce that Harbour Holidays have

renewed their bronze corporate sponsorship for the sixth year running! They also funded the
print run of Claude gets his Claws in 2012 so we are forever grateful. Harbour Holidays are based
in Padstow and offer a range of high quality coastal and rural holiday accommodation on the
north Cornwall coast.
Holiday Cottages.co.uk have also renewed their bronze sponsorship for the second year running
so we are delighted they have chosen to support us again.
Huge thanks also to Paddy’s Hooked on Fish, who remain
our one and only Silver Corporate member. If you are
interested in corporate sponsorship we would love to hear
from you. Please contact clare@nationallobsterhatchery.co.uk

Can lobsters camouflage themselves?
by PhD student Sara Mynot

Alternative Christmas wrapping paper, available to buy

Here at the National Lobster Hatchery, great care is taken to ensure what we do leads to
the release of healthy juveniles into suitable habitats, but can we make things even better?
Sara Mynott tells us about her research at the University of Exeter’s Penryn Campus, where
she’s working to find out just how well we can match young lobsters to their surroundings.
Lobsters reared in captivity exhibit wide variations in colour. We don’t know why they are
so variable, but we do have a hunch – it could be for camouflage.

Recent research in our lab has shown that several crustaceans can change colour for
camouflage – particularly at the juvenile stages, when they are most vulnerable to
predation. The hatchery rears lobsters through this vulnerable period before releasing them
into the wild, but the hours following release are the most dangerous for a young lobster. If
they stand out from their surroundings they will be an easy target for passing predators.

But if lobsters can change colour, altering the colour of hatchery housing may mean we can
make individuals better camouflaged on release. To see if it’s possible, I’m rearing
individuals on different backgrounds and using digital photography to track changes in their
appearance. By mapping photos to animal vision, we can see what the lobsters look like
through the eyes of their predators. This lets us work out whether they are likely to be seen
and eaten, or survive to the next stage.
Knowing whether lobsters can adapt to match their habitat, and whether aquarium colour
can enhance habitat matching, could help make stock enhancement programmes even
more effective.

Lobster Hatchery Dinner & Auction at Fishmongers Hall
We’re looking forward to a fundraising dinner and auction at Fishmongers Hall on the 2nd
February 2017 where many of our Patrons and Trustees are busy putting tables together to
make it a night to remember. For the first time ever, the NLH are embarking on a silent
auction. The bidding will start two weeks prior to the event so the bidding will be open to
absolutely anybody who wants to bid! We are slowly gathering some incredible prizes;
which include beautiful pieces of art, original paintings, ceramics, sculptures and designer
pieces from fashion designers. There’ll be adventure packages, sporting events and
holiday packages to the Isles of Scilly, Padstow and London.

Get ready to bid, we will launch the silent auction on or
around the 19th January 2017, which will run for two weeks
ahead of our event on the 2nd February. We will announce
the launch on our website and social media.
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Subscribe to ‘Friends of the Hatchery’ this Christmas
Sometimes you or a family member may feel you’ve got everything you need, there is no
space left on the mantel piece for another ornament and you still haven’t worn all your
clothes in the wardrobe. We currently have 54 Friends of the Hatchery who donate £5 or
more per month to support the Charity’s work. Help us to give mother nature a helping
hand.
To sign up you can either download the standing order mandate from the Friends of the
Hatchery page on our website or if you don’t have access to the internet, we would be very
happy to hear from you by phone, email, post. We’re not fussy, we just want to know
there are people out there who believe in what we are doing. Contact details are on the
front of the newsletter.

EVENTS

Padstow Seafood &
Beer Festival
was a huge success and raised £10,250
for the National Lobster Hatchery. A huge
thank you to Padstow Brewing Co. and
Sperry Tents for organising the event,
Prideaux Place for the beautiful back drop
and all those that came to make a fun day
for everyone. We had such great feedback
that many are hoping it becomes an annual
event.

The Big Swim
Cornwall
Raised an incredible
£20,000 for charity,
£1,500 was generously donated to the
National Lobster Hatchery. A massive thank
you to Sarah Coates and the team of
volunteers who put on this event each year.
The swims were full to capacity with over
450 swimmers registered to swim!

Padstow Christmas
Festival 1st-4th Dec 2016
Do not miss this magical winter festival,
Christmas shopping at its best, with
incredible festive spirit. Cooking
demonstrations, live music, fireworks, stalls
full of local produce, crafts, unique present
ideas. Make sure you come and
visit the Lobster Hatchery and
spend your money to support our
programmes of research, stocking
and education.

