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FOREWORD

It would be hard to imagine our diet without fish and, thus, their global demand
continues to rise. However, threats such as overfishing, and climate change jeopardize the
survival of aquatic resources. In an extreme scenario, these threats could even lead to a
worldwide depletion of fish stocks.

Therefore, aquaculture has become a vital complement to fishing activity, experiencing
the highest growth rate among animal production sectors in recent years and providing
healthy and safe food. This development is the result of integrating scientific and
technological advances, as well as the efforts of many researchers. Across the globe, these
scientists have been studying species and production methodologies within the context of
environmental sustainability, thus ensuring the future of aquatic resources.

To increase self-sufficiency in quality seafood and secure food safety, European policies
have promoted the growth of aquaculture production. Despite these production incentives,
aquaculture remains one of the lowest globally (accounting for approximately 11% of global
production in 2019). Therefore, the European aquaculture sector needs to continue growing
to better meet the needs of its citizens. This growth should adhere to certain principles,
including ensuring the nutritional quality of products, guaranteeing animal welfare, and
promoting good environmental standards. The challenges are significant for the
aquaculture sector, which has sought to adapt and innovate through production systems
with an ecosystemic approach and a perspective of circular economy.

Another major challenge for the sector is overcoming the low consumer acceptance of
aquaculture products, despite its status as an ancient activity! Currently, few people
question whether the meat they consume comes from hunting, but many still have doubts
about fish. While hunting is no longer a part of everyday life, fishing still is. This can
complicate choices, as only some people are familiar with the concept of aquaculture. The
less familiar one is, the more likely they are to distrust the activity due to a lack of
knowledge about this form of animal production.



Therefore, it is important to provide information about aquaculture production, the
different production systems, the good practices required for species cultivation, and water
quality care, among other aspects. The key is to equip consumers with clear and accessible
information to facilitate choices and decisions. It is widely acknowledged that a picture is
worth a thousand words; multiple and complex ideas can be conveyed through a single
image, making it a more effective way to disseminate the message than a mere verbal
description. Thus, comics seemed like a good platform to explain what marine aquaculture
production is.

The comic book "The path to the aquaculture” tells the story of how aquaculture has
developed and consolidated, in this case in the Algarve region (South of Portugal). Above
all, it addresses the sharing and transfer of intergenerational knowledge, represented by
grandfather Jorge and grandson Filipe. In the book, the grandfather owned an abandoned
salt marsh since the late 80s and had the vision to trn it into a fish production ponds,
employing very simple techniques, such as restocking juveniles and adding feed. The
grandson is a biologist, and while he has acquired scientific knowledge in university, he
lacks practical experience, specifically in managing and handling an aquaculture operation.
However, his education allows him to propose technological improvements to be
introduced, such as multitrophic aquaculture, and the implementation of control and
automation mechanisms, thus enabling him to continue the family legacy.

This book tells a story that spans more than thirty years of aquaculture in Portugal but,
above all, it is a story of a family, one of many aquaculture families. Starting with very
simple production models, and therefore with low production per hectare, they transformed
this sector into a successful industry through the introduction of new production
technologies, which are now being explored by the more qualified new generations.

Maria Teresa Dinis
Emeritus Professor
Universidade do Algarve



PAN IN THE REGION OF ALGARVE (SOUTH OF PORTUGAL) |
IN THE LATE 80'S. 2
7z 7

JMY GRANDPARENTS INHERITED AN ABANDONED SALT

L &

| THINK §0. THEY USED
TO KEEP THE TOOLS IN
THAT HOUSE OVER

AT THE TIME, MY GRANDFATHER OWNED A FISHING BOAT, BUT HE ALREADY
HAD SOME PROBLEMS AT SEA AND WAS LOOKING FOR A NEW JOB.

T —— 7 I T W

WHAT ARE WE GOING TO
DO WITH THIS? SALT?

DON'T LOOK AT ME...
| DON'T KNOW
ANYTHING ABOUT IT.

SINCE SALT WAS NO LONGER PROFITABLE, THE SALT PMTS
WERE TURNED INTO AN AQUACULTURE OF DIRT TANKS. AND
[ THE DRY LAND BECAME FULL OF WATER.




MY GRANDFATHER STOPPED FISHING AND SOLD
—{ THE BOAT, TO HAVE MONEY TO INVEST IN THE
—1 AQUACULTURE.

\ !
IN PORTUGAL, AQUACULTURE WITH
MARINE FISHES WAS STARTING.

SINCE THERE WAS NO REPRODUCTION IN CAPTIVITY
WITH THESE FISHES, THEY CAUGHT SMALL WILD FISH
AND RAISED THEM IN THE PONDS.,
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WATCH THE BIRDIE!
IT'S DONE!




I THEY LEARNED HOW TO MANAGE THE WATER FROM THE ESTUARY THAT CAME IN AND -
OUT EVERY DAY WITH THE TIDE. THIS WATER ALSO BROVGHT LIVE FOOD FOR THE FISH

IN THE PONDS, |

THEY ALSO DEVELOPED WAYS TO TAKE CARE OF THE FISH,
AVOIDING DISEASES. AND THE BUSINESS FLOURISHED.




WHEN | WAS A KID, MY GRANDFATHER TALKED ABOUT THE
FREEDOM OF THE OUTDOORS. BUT | REALIZED THAT MY DAD
DIDN'T LIKE IT THAT MUCH.

| CAN SEE THAT YOU'RE
REALLY ENJOYING THIS
EXPERIENCE.

IN TANK 4, RIGHT

WHERE SHOULD | IN FRONT OF YOU.

PUT THIS FOOD?

N—

| THINK MY FATHER GOT FED UP WITH THAT
gl AND FLED TO LISBON AS SOON AS HE COULD. |—

j
)

YES! MY GRANDPARENTS ARE OLD
AND WANT TO PASS THE TORCH. AND
SINCE I'M A BIOLOGIST...

ST

IS THIS THE
AQUACULTURE WHERE
YOU'RE GOING TO WORK?




AND WOULD YOU LIKE TO TAKE
CARE OF THIS AQUACULTURE?

YES. | WAS READING THAT THE
PORTUGUESE EAT ANVALLY AROUND 600
THOUSAND TONS OF SEAFOOD.

SEAFOOD CONSUMPTION

AQUACULTURE ‘

FISHING OF FISH, MOLUSCS, ETC |

0 100

EVERY YEAR, WE FISH AROUND 170 THOUSAND
TONS AND WE PRODUCE AROUND 18 THOUSAND
TONS IN AGUACULTURE.

200 300

X1.000 TON

400 500 600

50, WE HAVE A DEFICIT
OF ALMOST 70% OF THE
SEAFOOD WE EAT!

SHALL WE 60
FOR A SWIM?

WE SHOULD BE MORE
SELF-SUFFICIENT.

YES, I'M BAKING!




AND IN PORTUGAL WE HAVE GOOD
CONDITIONS FOR AQUACULTURE?

YES. WE CAN USE THE LAND CLOSE
TO THE COAST USING NATURAL FOOD
AND FEED, LIKE MY GRANDPARENTS DO.

J 7 4|

WE CAN PRODUCE AT SEA WITH CAGES OR FLOATING RAFTS,
IN AREAS OF THE COAST WITH FEWER WAVES AND CURRENTS.

NOT ONLY FISH, BUT ALSO
MUGSELS OR OYSTERS.
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... AND IN THE INTERIOR OF [E
THE CONTRY WITH TROVUT.

Wl

50, YOU'RE THE ONE WHO'S IN SOME REGIONS, WE ARE AT THE LIMIT
G0ING TO INCREASE THAT OF WHAT WE CAN FISH SUSTAINABLY.
NATIONAL PRODUCTION? 50 IT'S GOOD TO HAVE ALTERNATIVES.

YES. IF WE PRODUCE MORE IN
AQUACULTURE, WE CONTRIBUTE TO Sﬁﬁééﬁi}(&",
AVOIDING OVERFISHING AND REDUCING v !

IMPORTS FROM OTHER COUNTRIES.
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'3 . A\
0 ) }I
= f. 7 — 3 .-’
| ————————— — <o
e N < -
————
— |




YOU DIDN'T DIVE, MR, WATER-1S-VERY-
COLD! AND IF YOU 60 TO THE ALGARVE, HOW
CAN WE CONTINVE DATING?

.

WE COULD BOTH MOVE THERE. YOU KNOW
THAT THERE ARE ALSO PHYSIOTHERAPISTS

WORKING IN THE ALGARVE.
N—
=
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TO MY NECK WITH SO MUCH WORK.
50 | MIGHT LEAVE YOU HANGING.

FOR NOW, | WOULD LIKE YOU
TO VISIT, EVEN BECAUSE
YOU'LL MISS ME A LOT...

| WILL TRY.

YOU CAN'T GO THERE
ON A WEEKEND?




FILIPE, GIVE ME A
HUG. HOW WAS
YOUR TRIP?

DON'T PAY
ATTENTION TO THE
GRUMPY MAN, SO
HOW IS LIFE 6OING?

v
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WELL. MY LAST
MARKS CAME OUT
YESTERDAY, AND |

PASSED. I'M A
BIOLOGIST!
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IT WAS
600D,
GRANDMA!

A

_ ( HIS TRAIN WAS LATE, | WAS

THERE WAITING IN THE STATION.
AND NO ONE SAYS ANYTHING

JuLHo —"'l!

CONGRATULATIONS! LET'S
OPEN A BOTTLE OF WINE TO
CELEBRATE. WE WILL HAVE IT

WITH A SEA BREAM FROM OUR

AQUACULTURE,

| ALSO BROUGHT
THESE PASTEIS DE
BELEM.

THAT WAS A
600D IDEA!




HALF? BUT EACH PASTEL IS
QUITE SMALL. IF YOU'RE
GOING TO DIVIDE IT, IT WILL
BE IN PIECES!

DON'T WORRY, I'LL
CUT IT WITHOUT
BREAKING IT UP.

FILIPE, DON'T GET MARRIED.
OTHERWISE, YOU WILL HAVE A WOMAN
CONTROLLING EVERYTHING YOU EAT.

IT'S FOR YOUR OWN GOOD.
YOU DON'T CARE FOR WHAT THE
DOCTOR SAYS! BY THE WAY,
HOW IS AURORA?

L

SHE IS GOOD! WE WERE ON
VACATION TOGETHER FOR A
WEEK. DO YOU THINK SHE
COULD COME AND VISIT US?

SHE IS VERY WELCOME.
INFACT, WE HAD
ALREADY INVITED HER.

[ | I
: | CAN'T IMAGINE LIVING HERE

WHILE SHE STAYS IN LISBON.
BUT SHE DOESN'T KNOW THIS
PLACE WELL, AND I'M NOT SURE
IF 'LL STAY EITHER.

o
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DO YOV THINK YOV

AS GRANDPA ALREADY TOLD
CAN MANAGE IT?

YOU, WE WANT TO SELL THE
AQUACULTURE. BUT IF YOU WANT
TO MANAGE IT...

WHEN I'M HERE ON HOLIDAYS, | LIKE
THE WORK. BUT DOING IT FOR A FEW
DAYS IS DIFFERENT FROM FULL TIME,

NOWADAYS,
EVERYTHING IS EASIER, )~ -
/ YOU SEE THIS?
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THE TANKS IN THE
AQUACULTURE ARE
CONTINVOUSLY MONITORED!

\
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AND WHEN THERE ARE

PROBLEMS, HE GETS WARNINGS
ON HIS MOBILE. IT'S LIKE A

"PING™ SOUND!

4 i
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OH, YES, | KNOW
RIGHT AWAY WHAT'S
GOING ON.

ey S

SHALL WE EAT? SINCE IT'S*\
LATE, WE CAN HAVE DINNER
HERE TO MAKE IT EASIER.

YES, | AM
HUNGRY!

)

AND FOR DESSERT,
TWO PASTEIS DE
BELEM EACH!

YES, YES! FOR YOV,
ONLY IN YOUR DREAMS,
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IT'S BETTER YOU START e

DO YOU STILL FROM THE BEGINNING. LL =2
REMEMBER | HAVEN'T BEEN HERE
THIS? FOR TWO YEARS.
(
\/ " 3
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50... WE GET THE JUVENILE FISHES
WEIGHING 5 TO 10 GRAMS. THEY ARE

RAISED HERE AT FIRST.

u_SINCE THEY ARE MORE FRAGILE AT THIS
STAGE, THE WATER IS FILTERED AND

THEY EAT THIS SPECIAL FEED. THEY ARE

ALSO VACCINATED.

BY IMMERSION IN A
LIQUID, RIGHT?

YES. OR WITH AN
INJECTION. YOV SEE?

OH YES, |
REMEMBER




WHAT ABOUT THE CORMORANTS? Y} T N\ I
ARE THEY STILL A PROBLEM
IN THE WINTER?

OH, YES. LET ME TELL
YOU WHAT HAPPENED
LAST YEAR.

1\ 1L 111 1l
1 THEY REALIZED THERE WAS A TIME OF THE

DAY WHEN EVERYONE WAS GOING OUT FOR
LUNCH. S0, THEY PASSED THROUGH A HOLE
IN THE NET, HID AND WAITED.

AND WHEN WE WERE GOING TO
HAVE LUNCH, THEY WERE HAVING
LUNCH T0O. q
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ONE DAY, WE ARRIVED, AND THEY WERE EATING FISH.
WE HAD TO START EATING LUNCH IN SHIFTS!

(X 2
OO KX
0“010“ V"
X4

s |

HA, HAL THEY IS 2
| ARE SHAMELESS! B 2 Z A0\
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SPEAKING OF FUNNY THINGS:
FISH DISEASES! WE INVEST IN
PREVENTION WITH AN ADEQUATE
NUTRITION, VACCINATION...

YOU MUST BE
ALWAYS AWARE!

WE GIVE THEM A FEED WITH
VITAMINS, IN DIFFICULT CASES, A
VETERINARIAN IDENTIFIES THE
DISEASE AND APPLIES A TREATMENT,
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SOSOANKL A SAFETY BREAK PERIOD OF

SEVERAL WEEKS BEFORE
CONSUMPTION.
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DON'T SAY ANYTHING, I'LL SEE IF | REMEMBER. WE HAVE THE OXYGEN AND TEMPERATURE
PROBES. IF THERE IS A LACK OF OXYGEN IN THE WATER, THE AERATOR MIXES THE AIR AT
THE SURFACE, AND THE INJECTOR INJECTS AIR IN THE BOTTOM OF THE TANK.

AERATOR

SUBMERSIBLE
INJECTOR

OXYGEN AND
TEMPERATURE PROBE,

FEED DRUM

THE DRUMS DISTRIBUTE FEED, AT SPECIFIC TIMES, AND WE ALSO
GIVE SOME FOOD MANUALLY, SO THAT THE FISHES THAT EAT LESS
FOOD FROM THE DRUMS ARE WELL FED.

AERATOR

=

SUBMERSIBLE
INJECTOR

FEED DRUM




IF IT WERE THAT EASY... S0,
THERE ARE TANKS WITH TWO
DIFFERENT FISH SPECIES.

YES, THAT'S RIGHT! OKAY,
HERE ARE THE KEYS.
GOODBYE, AND GOOD LUCK!

|
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YES. SO WE ARE NOT DEPENDENT ON THE o A% 3 S i
SALES OF ONLY ONE SPECIES, ALSO, ’.'.rf"';«( ML,
- ',-

BECAUSE THEY EAT DIFFERENT TYPES OF

X

FOR EXAMPLE, THE SEA BREAM EATS
A LOT OF DIFFERENT THINGS SUCH
AS FEED, WORMS, ALGAE...

_______

YES... AND SPECIES LIKE THE SEA

2enr Mo SEM L | BASS OR THE MEAGRE ARE MORE

2



THISIS A LOT. A LOT
OF INFORMATION.

LET'S TAKE IT EASY. LATER, WE WILL
EMPTY ONE TANK THAT WAS SOLD
AND PACK ALL THE FISH.

\,‘ »\., ‘ I I = o ' '. "ﬂ
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OH, GREAT,
| LIKE THAT!

COUNTING ON
YOUR HELP!

2
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YES? IS
THAT MISS
BOREAL?

JUST CALL ME AURORA,
PLEASE! ARE YOU IN FARO

YES, WITH MY FRIENDS
FROM UNIVERSITY.

6UYS, SAY
HELLO TO MY
GIRLFRIEND!

/

HELLO, FILIPE'S
GIRLFRIEND!

HELLO, GOOD
EVENING!
HAVE FUN!

HOW ARE THINGS AT THE
CLINIC? YOUR VICTIMS...
| MEAN, YOUR PATIENTS?

THEY'RE FINE. THEY
KEEP PAYING ME TO
TORTURE THEM.

2



POOR THINGS! AND
ARE YOU STILL COMING
HERE NEXT WEEKEND?

YES. HOW'S THE
WORK GOING?

IT'S GOING WELL, BUT
IT'S DEMANDING. TIRING.

YOU MUST SEE IF
IT SUITS YOU!

IT'S BEEN 600D TO BE WITH MY FRIENDS,
THEY ONLY WILL STAY HERE ONE MORE WEEK,
| MUST MAKE THE MOST OUT OF IT!

0K, S0 GO AND BE WITH

THEM. WE CAN TALK LATER.




| THINK IT WAS

DAMN, THERE WAS THAT DOG OVER

STILL BEER HERE!
WHO STOLE IT?

ANOTHER ROUND OF  YRADA
BEERS, PLEASE! THEY

WILL PAY FOR IT!

N

> @4

YOU WERE TELLING US
ABOUT THE TWO VISITS TO
OTHER AQUACULTURES...

TO SEEHOW |,
OTHERS WORK... e"‘

EsPLANA

=
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AH, YES.., ON THE FIRST, | MET AN ECONOMIST
WHO PRODUCES ORANGES. HE HAD MONEY TO
INVEST AND BOUGHT AN AQUACULTURE WITH DIRT
TANKS THAT HAD GONE BANKRUPT.

25



THEY DEEPENED THE TANKS AND
WIDENED THE WATER GATES.
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AND THEY ALSO INSTALLED A LOT OF SOLAR
PANELS, TO REDUCE THE ELECTRICITY COSTS.
THEY PRODUCED SEA BREAM, SEA BASS, RED

... AND REALISED THAT THEY SHOULD LIMIT
IT TO THE MOST PROFITABLE: SEA BREAM
AND SEA BASS. g

> [ S0, THEY DIDN'T WANT TO
TAKE THE RISK OF GOING
2 BANKRUPT AS WELL!

HOW LONG DOES IT TAKE TO =2
PRODUCE A FISH LIKE THAT?

IT VARIES. IF IT IS MEDIUM SIZED, IT
TAKES ABOUT ONE AND A HALF YEARS .
WHEN THE WATER IS COLDER, IT TAKES

ABOUT TWO YEARS. !
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PRODUCE ALGAE.

IT WAS TO AN AGUACULTURE OWNED BY A
BIOLOGIST. BESIDES FISHES, THEY ALSO

ALGAE GROW WITH THE SUNLIGHT, BUT THEY ALSO NEED
ORGANIC MATTER. AS IT HAPPENS WITH TERRESTRIAL

PLANTS, WHICH NEED FERTILIZERS.

77/

THAT'S WHY THEY USE WATER FROM THE FISH
AQUACULTURE TO PRODUCE ALGAE. THIS WATER
CONTAINS FISH WASTE AND FOOD LEFTOVERS.

27



LATER ON, THE ALGAE CAN BE USED IN
OTHER APPLICATIONS, EVEN IN FISH FEED.

THIS IS A TYPE OF AQUACULTURE
MULTITROPHIC AQUACULTURE, WHAT?

MULTITROPHIC, THAT MEANS SIMULTANEOUS
PRODUCTION ACROSS MULTIPLE TROPHIC LEVELS, LIKE
AN ECOSYSTEM. WE CAN HAVE ALGAE, HERBIVOROUS
ANIMALS, DETRITIVORES, AND CARNIVORES.

28



THIS IS ALSO HAPPENING AS A
PARTNERSHIP BETWEEN COMPANIES.

THERE IS A COMPANY IN NORTH PORTUGAL WHICH PRODUCES
ALGAE FOR HUMAN CONSUMPTION WITH THE WATER IT
RECEIVES FROM FISH AQUACULTURES OF THAT AREA.

50, THERE ARE TWO PRODUCTIONS INSTEAD OF ONE. AND WE

REDUCE THE ENVIRONMENTAL IMPACT OF THE AQUACULTURE
BECAUSE THE WATER GETS CLEANER.
4

/
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FOR EXAMPLE, IN A BAY IN CANADA, THEY ARE
EXPERIMENTS TO PRODUCE SALMON, ALGAE
AND MUGGELS.

AND THE MOST USUAL
COMBINATION IS FISH
AND SEAWEED?

YES. BUT THERE
ARE OTHERS.
MUSSELS

THE MUSGELS FEED ON SMALL ALGAE, WHICH GROW
MORE WITH ORGANIC MATTER.

SIMILAR EXPERIMENTS ARE ALSO BEING CARRIED OUT IN OTHER

AREAS OF THE WORLD SUCH AS NORTHERN EUROPE OR ASIA.
[ S




YOU SEEM WELL
INFORMED ABOUT IT!

YES. | WOULD LIKE TO

R

LET'S MAKE A TOAST
TO THE DOG THAT
STEALS BEER!

TRY SOMETHING SIMILAR.

YOU GUYS!

OK! FOUR BEERS TO

THEY ARE VERY
WELCOME!
THANK YOU!

TO THE DOG THAT
STEALS BEERS!




AND ARE YOU ENJOYING THE WORK
HERE IN THE AQUACULTURE?

2 S 2277772277 T SS =T
AN " /

YES, A LOT. YOU KEPT THE PART THAT | ALWAYS ENJOYED

THE MOST WAS SOLVING PROBLEMS.
R RO © NOW, IT MORE PEACE AND QUIET,
oty
™\
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YES... | HAVE BEEN WITH FRIENDS FROM
UNIVERSITY DRINKING AND HAVING FUN,

LATELY, YOU HAVE BEEN
ARRIVING LATE AND DRAG
YOURSELF AROUND.
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OK. BUT THERE'S A LOT OF WORK
HERE, A LOT OF INVESTMENT.

MORE THAN
THIRTY YEARS,
RIGHT?

WE DID THIRTY-ONE YEARS!
AND WE LOVE THE PLACE, THE J
\JMPLOYEES, THE FISHES...

| UNDERSTAND. YOU
WANT TO LEAVE IT
IN GOOD HANDS.

EXACTLY! YOU EITHER TAKE THIS
OPPORTUNITY OR WE WILL SELL IT.

| JUST FINISHED UNIVERSITY.,

AND | ALSO WANTED TO HAVE

SOME FUN THIS SUMMER.
7

WELL, YOU CANNOT HAVE IT ALL.
THIS IS QUITE DEMANDING, AS YOU
SEE. AND THERE'S ANOTHER THING. ( WHAT? )

33
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YOU ARE ALREADY THINKING OF
RODUCING OTHER THINGS BESIDES FISH.

I'M THINKING
ALGAE, MUSSELS, OYSTERS ...

34

SOME YEARS
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ADVICE IS THAT YOU FOCUS ON THAT.

BTl
A"‘ ll_‘

e
T I =
EVEN 50. WITH MY HELP, MAYBE YOU CAN
PRODUCE GOOD FISH IN A YEAR OR TWO. 50, MY

EVEN | HAD TO LEARN THE HARD
WAY BY MAKING MISTAKES., IT'S
NATURAL THAT YOU HAVE THE
SAME PROBLEM.

AYE, AYE
CAPTAIN!

| KNOW | SOUND LIKE AN OLD
MAN. BUT I'M ALMOST 70 YEARS
OLD. | AM AN OLD MAN.

P —

YOU ARE DOING
GREAT, GRANDPA,
FULL OF STRENGTH!




.

... MORE THAN HALF OF THE SEAFOOD IN THE WORLD COMES
FROM AQUACULTURE, SOME EAT SALMON FROM AQUACULTURE
IN NORWAY, SHRIMP FROM AQUACULTURE IN ASIA...

BUT THEN THEY FROWN UPON
THE PORTUGUESE AQUACULTURE
PRODUCTS.

— 0K, OK. YOU HAVE
ALREADY SOLD YOUR
FISH.

IT°S NOT MINE, IT'S MY
GRANDPARENTS! OH, | HAVEN'T
TOLD YOU A STORY THAT | HEARD
THE OTHER DAY.

SN

-]

IT STARTS WITH A FISHING BOAT SLOWLY GOING UP THE INLET AT
DUSK, UNTIL IT GETS CLOSE TO AN AQUACULTURE,

35



THEY CUT THE NET
AND ENTERED.

IT'S A MYSTERY THAT THEY WENT STRAIGHT TO
THE TANK WITH THE FISHES THAT WERE GOING
TO BE SOLD THAT WEEK.

ANYWAY, THOSE GUYS MANAGED TO SELL ALL
THE STOLEN FISH WITHOUT GETTING CAUGHT.
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IN A SIMILAR STORY?

N

ARE YOU AWARE THAT YOU CAN
BECOME ONE OF THE CHARACTERS

— — : — = et bbbt ‘\\:(\\\\\\\\““"klf"ﬂ
T (e P [ g ke
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— TO RISK WITH YOU... \ R 1
e Y Ao (T =S rrrms —_— S ==

WHAT DO YOU MEAN?

| MEAN THAT | WILL ONLY COME
TO LIVE HERE IN THE ALGARVE
IF YOU COME WITH ME.

IF YOU DON'T WANT TO DO IT, | WILL
ACCEPT YOUR DECISION AND WE CAN STAY
IN LISBON. | CAN DO A MASTER’S OR TRY

\_____ 70 GET A JOB THERE.
N\

I'M VERY HAPPY
YOU SAY THAT.

37



THAT'S WHAT | HAVE BEEN TOLD.
THE SISTER OF A FRIEND OF MINE WORKS
IN HEALTH SERVICE AND RECENTLY MOVED
TO THE ALGARVE AND GOT A JOB EASILY,

~-

THIS PART OF THE ALGARVE IS VERY
BEAUTIFUL. AND I'VE BEEN SEARCHING
ONLINE AND THINK | HAVE 600D CHANCE
OF WORK HERE.

ANYWAY, | NEED
SOME TIME TO
THINK.

ITS OK. | DON'T
HAVE A PROBLEM
WITH THAT. FORTY
EIGHT HOURS 15
ENOUGH?

DONT RUIN THE
MOMENT, BOY...

38




IBNB Reraa,

.
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0K, | WON'T

i -
= < GET IN YOUR
. A WAY.
600D MORNING, SLEEPYHEAD!
I'M LATE FOR A MEETING THAT
STARTS IN A LITTLE WHILE. =
2 Ly
\ v
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\
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WHAT ABOUT THE
KID? IS HE GONE?

ON HIS BICYCLE.

YES. | THINK HE LEFT

LATELY, HE IS
UNSTOPPABLE.

IT MUST BE LOVE. HE TOLD ME
YESTERDAY THAT HIS GIRLFRIEND HAS
A WORK PROPOSITION HERE IN THE
ALGARVE.

Y

AL

)

< o IT SEEMS THAT SHE CAN START
IN OCTOBER. HAVE YOU DECIDED
ANYTHING ABOUT HIM?
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NOT YET. HE HAS BEEN
DOING A GREAT EFFORT,
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HE ARRIVES EARLY, FULL OF ENERGY, AND WORKS REALLY HARD. A
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| | HE LIKES WHAT HE DOES AND P~ ST, VX
HAS INTEREST IN THE SUBJECT, But JE 16 STIL MBI -l
YOUNG. HE JUST TURNED =

TWENTY-ONE. e
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ALSO, HE HAS SOME IDEAS OF PRODUCING
ALGAE, MUSSELS, THIS AND THAT...
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IT REMINDS ME OF HIS
\ DEAR GRANDFATHER.

ME? WHAT DO
YOU MEAN?

f WHEN YOU STARTED, YOU ALSO
WANTED TO DO A LOT OF CHANGES
TO WHAT EXISTED.

/.

Dy L0
‘ )/7’ THINGS BECAUSE IT WAS ALL
' VERY BASIC.

HE 1S THINKING HOW
THE BUSINESS CAN
WORK IN THE FUTURE.
CONSIDERING HIS AGE,
ITS ONLY NATURAL.

SEE YOU LATER,\
HAVE A 600D |'\
DAY!
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..HAPPY BIRTHDAY TO YOU. HAPPY
BIRTHDAY, DEAR %8RY60EU,’HAPPY BIRTHDAY

THANK YOU ALL FOR THIS SURPRISE PARTY.
ALL ALONG MY PLAN WAS TO RETIRE WHEN
[ TURNED 70. SO, TODAY!
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BUT THEY ASKED MY WIFE TO STAY
ANOTHER YEAR AS A TEACHER, AND
| WILL ONLY STOP WORKING WHEN

SHE STOPS AS WELL...

50, YOU WILL HAVE TO PUT UP WITH ME

FOR ANOTHER YEAR. BUT | WILL MANAGE

THIS AQUACULTURE WITH MY GRANDSON
FILIPE. IF HE IS WILLING...

GREAT! AS YOU KNOW, IT'S IMPORTANT
TO INCREASE AQUACULTURE FISH PRODUCTION
IN PORTUGAL AND THE EVROPEAN UNION,

THAT’S GOOD,
BECAUSE | HAVE A AND | JUST
HOUSE TO PAY! RECENTLY BECAME
50, | THINK THIS » A_A FATHER!
COMPANY CAN GROW
A LOT IN THE FUTURE.
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AND NOW, | WILL ASK FOR A NICE PIECE
WE JUST HAME TO REEP LR OUR OF CAKE AND THEN THAT YOU TAKE
GO0D WORK AS A TEAM! AND THAT TEMPTATION AWAY. I'M DIABETIC

ESPECIALLY BOTHERING HIM AND !
NOT ME WITH PROBLEMS! AND CANNOT EAT SWEET THINGS!
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FREQUENTLY ASKED QUESTIONS

What is aquaculture?

It is the production of aquatic organisms in either freshwater or saltwater. Various
living beings such as fish, molluscs, crustaceans, and algae can be cultivated. It is
important to understand the life cycle of the species in question, which includes their
feeding, development, and reproduction. The initial stages (eggs, larvae, spores) are
usually cultivated in controlled indoor spaces, where factors such as temperature, light,
and oxygen are closely monitored. The juvenile and adult stages are usually carried out
in outdoor spaces, commonly known as pre-growing and growing stages.

Where can aquaculture be conducted?
Aquaculture can be conducted on land, in intertidal zones, in coastal areas, and open
sea. It is also carried out in rivers and lakes.

What structures are used in aquaculture?

Different structures, made of different materials, can be used for cultivation, such as
earthen ponds, fibreglass, or concrete tanks. For example, in some regions of Portugal. old
salt marshes with earthen ponds have been utilized for aquaculture of species such as
gilthead seabream and sea bass. Cages are also used in more sheltered coastal areas like
the Port of Sines (southwest of Portugal). In other cases, vertical ropes are used for mussel

cultivation. or boxes and bags with oysters placed in intertidal zones.

What are the exploitation regimes?

The production regimes in aquaculture can be classified as Extensive, Semi-extensive,
and Intensive. In Portugal. the Extensive regime relies solely on natural conditions. The
species to be produced is either captured from the wild or sourced from breeding units, with

exclusively natural feeding.



In the semi-extensive regime, artificial reproduction is used to obtain eggs and
juveniles, and then during the fattening phase, frequent sampling and calibration are
carried out to optimize growth and increase yield, using natural food and artificial
supplements.

In the intensive regime, there is constant control of all production parameters. Fish
growth is monitored throughout the production cycle through successive samplings,
controlling reproduction and growth. In this regime, the species is fed exclusively with
artificial feed.

What is integrated multitrophic aquaculture?

Integrated Multitrophic Aquaculture (IMTA) is a form of sustainable cultivation that
seeks to mimic the functioning of natural ecosystems to improve overall efficiency and
reduce environmental impact. This type of cultivation combines species from different
trophic levels with complementary functions in the ecosystem. There is a main species
being fed (with feed or other supplied food), whose resulting products of metabolism
(e.g.. carbon dioxide, ammonia, organic matter) and/or undigested food residues, will
serve as food for other species, referred to as extractive species. Among the
extractive species are macroalgae, bivalves, and sea cucumbers.

To learn more about fisheries and aquaculture statistics, or about the projects:

- European Commission, Directorate-General for Maritime Affairs and Fisheries, Facts
and figures on the common fisheries policy - Basic statistical data = 2022, Publications
Office of the European Union, 2022, https://data.europa.eu/doi/10.2771/737237

- Instituto Nacional de Estatistica - Estatisticas da Pesca : 2022. Lisboa : INE, 2023. ISSN
0377-225-X. ISBN 978-989-25-0643-2, https://www.ine.pt/xurl/pub/66322600

- Www.integrate-imta.eu

- Www.azadice.interreg-euro-med.eu
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