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(57) Abstract: A system for transporting live aquatic animals between shipping points, said system comprising water filled tank
units 300 for containing the live animals in a life supporting aquatic environment during the transport; and a refrigerated marine
container 200 provided with means 240, 250, 260 for cooling, aerating and circulating the water in said tank units at least during
the transport; said system further comprising docking stations 100 situated at said shipping points, said docking stations comprising
docking means for receiving said refrigerated marine container 200 containing said tank units 300; and means 120, 130, 140 for
providing a life supporting aquatic environment for the live aquatic animals in said tank units 300 placed in said refrigerated marine
container 200 while the refrigerated marine container 200 is attached to the docking station 100.
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Title

System and method for transporting live aquatic animals

Technical field

The invention relates to a system for transporting live aquatic animals be-
tween shipping points, said system comprising water filled tank units for con-
taining the live animals in a life supporting aquatic environment during the
transport; and

a refrigerated marine container provided with means for cooling, aerating and

circulating the water in said tank units at least during the transport.

The invention further relates to a method for transporting live aquatic animals
between shipping points, said method comprising the steps of

- placing live aquatic animals in water filled tank units;

- placing the tank units in a refrigerated marine container provided with
means for cooling, aerating and circulating the water in said tank units
at least during the transport;

- transporting the live aquatic animals in said refrigerated marine con-
tainer, while cooling, aerating and filtering the water in said tank units;
and

- removing said live aquatic animals upon reaching the destination

shipping point.

Related prior art

Global consumers are increasingly demanding fresher and higher quality
food products. As a result of this, the sale of fresh and live (versus frozen)
fish/aquatic food products has increased considerably within the latest time.
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Due to the problems related to keeping the aquatic animals alive during
transport over extended periods of time, the typical way of transporting live
aquatic animals is by air freight. Typically there is a 3 days distribution
“range”.

The cost of transporting fish-/aquatic food products by air is extremely high.
Therefore, this way of transport is performed mainly in relation to high value

products such as Lobster, Langouste and Langoustine.

Therefore there is a need for a large scale transportation solution available
for the international producer and/or distributor of live fish/aquatic food prod-
ucts, e.g. shellfish or other aquatic animals, in order to make the distribution
of lower value aquatic food products possible and the distribution of high
value products more cost efficient.

Numerous systems and transport methods are known in the art. In order to
keep the aquatic animals alive over extended periods of time the fact that
many aquatic animals, such as shellfish can be brought into a dormant state
of hibernation by lowering the temperature of the water in which they are kept
with respect to the temperature of the water in which the animals live their
natural lives. During hibernation the metabolism of the animals is considera-
bly reduced. Hence the animals need less nutrition and they produce fewer
waste products, which will soil the water in which the animals are placed.
Such waste products are e.g. carbon dioxide (CO,), particulate and dissolved
organic material (COD&BOD), ammonia. Eventually, the concentration of
waste products in the water will reach a critical value where the waste prod-
ucts, especially ammonia, become poisonous to the animals. Therefore, dur-
ing long-term transportation it is necessary to filter or purify the water.

One such recent system and method for transporting e.g. shellfish is taught
in US 2004/0118359A1, the system consisting of a series of tank units placed
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in an isolated freight container. The water in the tank units in the container
are cooled by forcibly circulating cooled air through the water in the tank units
via a piping connecting the tank units to a central cooling unit of the con-
tainer. The tank units. are further connected by piping to a central series of
filters. Water from the tank units is circulated through the filters, in order to
filker the waste products from the water.

A further realization, on which the present invention rests, is that the animals,
in the dormant state are more tolerant or resistant to high levels of contami-
nation. This fact means that if the temperature is raised too quickly after the
transport, the animals will “wake up” to an environment that in their waken
state will be dangerous or even poisonous to the animals. Consequently, a
large part of the animals will die, and must be discarded.

The typical alternative thereto is to remove the animals from their containers
very quickly when they reach a destination shipping point, or to equip the
containers with large, expensive, complex, high capacity filtering mecha-
nisms, such as disclosed in US 2004/0118359A1.

Biological purification is the traditional way of water purification known also
from saltwater aquariums etc. This method of purifying the water is slow
when the water temperature needs to be kept below the temperature where
the animals are in their hibernating state which in most cases is below 5 de-

grees.

Some species of animals takes longer acclimatization periods, when they are
cooled to hibernation temperature. This means that there is a need for a
transportation system that can keep the animals alive, while the temperature
is lowered to hibernation temperature, in a cost and energy efficient way and
keep the water clean for the duration of the cooling process.
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It would therefore be advantageous to provide a system and a method for
transporting live aquatic animals between shipping points that overcomes the
problems of the prior art. Such a system and method may decrease the mor-
tality rate of the aquatic animals at the shipping point prior to the transport,
during transport, when the transport has arrived at the destination shipping
point and/or during reloading after arrival at the destination shipping point,
may increase the distribution “range”, with respect to distance as well as to
time, and which will increase the distribution capacity of the industry, may be
cost efficient, where the system is easy to handle, and robust such that the
need of surveillance of the animals during transportation is decreased or
eliminated, may incorporate all the needs for storage during fishing, transpor-
tation and reseller warehousing, may avoid the need to reload the product —
the live aquatic animals — through the transportation chain, may be suitable
for a refrigerated marine container based transportation infrastructure, may
allow for increased product freshness — such that the product is allowed to be
taken out of the water hours only before serving, and may allow even a low
value product, e.g. mussels to reach markets where they today are not
present and help to level out market prices.

It is to be understood that, if any prior art publication is referred to herein,
such reference does not constitute an admission that the publication forms a
part of the common general knowledge in the art, in Australia or any other
country.

Summary of the invention

In the claims which follow and in the preceding description of the invention,
except where the context requires otherwise due to express language or ne-
cessary implication, the word “comprise” or variations such as “comprises” or

“comprising” is used in an inclusive sense, i.e. to specify the presence of the

2737265_1 (GHMatters) P74285 AU
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stated features but not to preclude the presence or addition of further fea-

tures in various embodiments of the invention.

In accordance with the invention, there is provided a system for transporting
live aquatic animals between shipping points, said system comprising water
filled tank units for containing the live animals in a life supporting aquatic en-
vironment during the transport, and a refrigerated marine container also
called a reefer container, which container is provided with means for cooling,
aerating and circulating the water in said tank units at least during the trans-
port, wherein the system further comprises docking stations situated at said
shipping points, said docking stations comprising docking means for receiv-
ing said refrigerated marine container containing said tank units, and means
for providing a life supporting aquatic environment for the live aquatic animals
in said tank units placed in said refrigerated marine container while the refri-

gerated marine container is attached to the docking station.

A shipping point could be any point or place where one or more docking sta-

tions according to the invention are situated.

2737265_1 (GHMatters) P74285.AU
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In a preferred embodiment of the invention the means for providing a life
supporting aquatic environment for the live aquatic animals provided in the
docking stations comprises circulation means for circulating water between
the tank units in the refrigerated marine container and the docking station;
filtering means for purifying water circulated between said tank units in the
refrigerated marine container and the docking station.

The means for providing a life supporting aquatic environment for the live
aquatic animals provided in the docking stations preferably further comprises
cooling means for cooling water circulated between the tank units in the re-

frigerated marine container and the docking station.

The means for providing a life supporting aquatic environment for the live
aquatic animals provided in the docking stations preferably further comprises
means for aerating the water circulated between the tank units in the refrig-

erated marine container and the docking station:;

The refrigerated marine container preferably comprises a first piping for circu-
lating water between each of said tank units and said docking station, while
the refrigerated marine container is attached to the docking station.

The first piping leads water untreated from coupling means provided between
the docking station and the refrigerated marine container to and from the tank

units inside the refrigerated marine container.

The refrigerated marine container comprises a second piping for distributing
air from the inside of said refrigerated marine container to each of said tank
units in order to aerate the water inside the tank unit and creating an airlift

effect in order to circulate the water in the tank unit at least during transport.



18 Jul 2011

2006226728

10

15

20

25

The refrigerated marine container comprises air circulation means, preferably
in the form of a compressor, said air circulation means being separate from
said means for cooling the water in said tank units, and said air circulation
means being in communication with said second piping.

Each tank unit preferably comprises a tank provided with its own individual
set of filters for at least partly purifying the water contained in the tank during
transportation, and in that said tank and said filters are integrated in a single

unit.

The water contained in each tank unit is circulated through said filters by the
airlift effect caused by the air passed through said tank unit.

Each tank unit is provided with at least three filters, and the filters are ar-

ranged in parallel communication with the tank.

The set of filters comprises a particle filter and at least one biological filter,
and option for an activated carbon filter

The cooling means for cooling the water in said tank units at least during the
transport being provided in the refrigerated marine container comprises a
cooling unit for cooling air passing through the cooling unit, air circulation
means for circulating air contained in the refrigerated marine container and
through said cooling unit.

In accordance with the invention, there is provided a method for transporting
live aquatic animals between shipping points, said method comprising the
steps of

- placing live aquatic animals in water filled tank units ;

2737265_1 (GHMatters) P74285.AU
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placing the tanks in a refrigerated marine container provided with
means for cooling, aerating and circulating the water in said tank units
at least during the transport;

connecting the refrigerated marine container to a docking station, ar-
ranged at a shipping point location for said transport; said docking sta-
tion, being provided with docking means for receiving said refrigerated
marine container; and means for providing a life supporting aquatic
environment for the live aquatic animals in said tank units placed in
said refrigerated marine container while the refrigerated marine con-
tainer is attached to the docking station;

circulating water contained in said tank units between said tank units
and said docking station;

cooling the water in the tank units;

purifying the water in said docking station as long as the refrigerated
marine container is attached to said docking station;

detaching the refrigerated marine container only when the water in
said tank units has reached a temperature where the live aquatic ani-
mals located therein are in a hibernating state;

cooling the water in the tank units by cooling the refrigerated marine
container storage space when the refrigerated marine container is de-
tached from the docking station;

circulating air through the tank units when the refrigerated marine con-
tainer is detached from the docking station, aerating the water and
creating an airlift effect;

passing the water in said tank units through filters arranged in each
tank unit solely by means of the airlift effect;

attaching the refrigerated marine container to a docking station at the
destination shipping point, and maintaining the water temperature in
the tanks units until the water has been purified.



18 Jul 2011

2006226728

10

15

20

25

One or more tank units may be attached to the docking station before placing

the tank units in the refrigerated marine container.

One or more tank units may alternatively be attached to the docking station
after the tank units are removed from the refrigerated marine container.

Description of the drawings

The invention will be described in detail in the following with reference to the

drawings in which

Fig. 1 schematically shows a system for and a method of transporting live
aquatic animals according to the invention in two different situations, where
fig. 1A shows the system with the container and the tank units connected to
the docking station prior to the transport or after the transport, and Fig. 1B
shows a container with tank units during transportation; and

Fig. 2 shows a schematic drawing of an embodiment of tank unit for the sys-
tem shown in Fig. 1.

The drawings illustrate embodiments of the present invention. It is unders-
tood that other embodiments may be utilized and structural and operational
changes may be made without departing from the scope of the present in-

vention.

Detailed description of embodiments of the invention

Referring firstly to fig. 1A, a system comprising a docking station 100, a refri-

gerated marine container, a so called reefer container 200, and a plurality

2737285_1 (GHMatters) P74285 AU
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of tank units 300, is shown. The system is intended for transporting live
aquatic animals between destination shipping points, e.g. between ports or

major civic foodstuffs distribution centers.

The tank units 300 are adapted for holding live aquatic animals, such as oys-
ters, crabs, scallops, aquatic snails, mussels, Razor mollusks, finfish or other
in a live supporting aquatic environment, prior to, during and after transport of
the live aquatic animals placed in the tank units 300 between shipping points.
The tank units 300 will be described in further detail below, but are adapted
for placement in a refrigerated marine container 200.

The refrigerated marine containers 200 are adapted for containing the tank
units 300 and are equipped with means for providing cooling and circulation
of the water in the tank units during transport of the container between the
shipping points. The refrigerated marine container 200 will be described in
further detail below.

At each shipping point at least one docking station 100 is situated. Each
docking station 100 comprises docking means (not shown) for receiving said
refrigerated marine containers 200. In its simplest form said means for re-
ceiving said refrigerated marine container 200 is constituted by connection
means 111 for connection to a first piping 211 arranged in the refrigerated
marine container 200, which will be described in further detail below. How-
ever it may also comprise means for holding and sheltering the refrigerated
marine container 200, and/or means for providing power, e.g. in the form of
electricity to the refrigerated marine container 200.

The docking station 100 further comprises means for providing a life support-
ing aquatic envircnment in the tank units 300 provided in said refrigerated
marine container 200 when the refrigerated marine container is attached to

the docking station. These means for providing a life supporting aquatic envi-
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ronment preferably comprise circulation means 120 for circulating water be-
tween the docking station 100 and the tank units 300, preferably in the form
of a pump such as a compressor, filtering means 130 for purifying the water
circulated between the tank units 300 and the docking station 100, e.g. in the
form of a plurality of filters and other water treatment means, and cooling
means 140 in the form of heat exchangers. However, in another embodiment
the circulated water may be cooled by cooling means in the refrigerated ma-

rine container 200.

The filtering means 130 may comprise UV filters, biological filters and/or pro-
tein skimmers or any combination hereof. The filtering means 130 at the
docking station should have a high capacity of purifying the water circulated
between the tank units 300 and the docking station 100 relative to the quan-
tity of water contained in the tank units 300 in the container, such that the
water in the tank units 300 can quickly be purified prior to departure or upon
arrival at a shipping point. Thus, in order to purify the water of e.g. twenty
tank units 300 placed in e.g. a 40 ft. refrigerated marine container 200 the
filter capacity of the filtering means at the docking station 100 should be such
that the water can be purified or exchanged within a time period suitable to
the specific aquatic animal to be shipped or transported in one or more tank
units 300.

The refrigerated marine container 200 used in the present system is prefera-
bly a standard insulated refrigerated marine container cooled by forced air
cooling, e.g. a 40 ft. refrigerated marine container, adapted or made for
transportation by ship or truck. Thus the system may be a land transport sys-
tern or a sea transport system or a combination thereof. An insulated refrig-
erated marine container 200 of this kind usually comprises an interior cargo
holding space 201 enclosed by side walls, end walls, a top and a bottom,
each of which is a double wall (sandwich type) construction having an insula-

tion formed between a double metal plating. At one end of the refrigerated



WO 2006/099870 PCT/DK2006/000161

10

15

20

25

30

12

marine container 100 a cooling unit 240 is provided. The cooling unit 240 is
well known in the art of refrigerated marine containers 200, and comprises air
circulation means, e.g. in the form of a fan (not shown) and heat exchanging
means (not shown). Thus, air taken from the interior 201 of said refrigerated
marine container 200 is forced past the heat exchanging means by the fan,
thus cooling the air stream, which cooled air stream is directed to the interior
201 of the refrigerated marine container 200. However, the present invention

will work with refrigerated marine containers cooled in alternative manners.

The refrigerated marine container 200 used in the present system must be
slightly modified to operate in this system. The refrigerated marine container
200 thus comprises a first piping 211 arranged within said refrigerated marine
container 200 and adapted for being connected to the connection means 111
on said docking station 100 at one end, and to said tank units 300 at another
end, when said tank units 300 are located within said refrigerated marine
container 200. The first piping 211 is shown in fig. 1A. A first conduit 211a of
said piping 211 leads from said connection means 111 on the docking station
100 b each of said tank units 300, in order to provide purified water from the
docking station 100 to said tank units 300, when the refrigerated marine con-
tainer 200 is situated at the docking station 100. Further, a second conduit
211b of said piping 211 leads from each of said tank units 300 to said con-
nection means 111 on the docking station 100, in order to lead or circulate
untreated water from the tank units 300 to be purified in the filter means 130
in the docking station, when the refrigerated marine container is located in
the docking station 100.

A second piping 260 is provided inside the refrigerated marine container 100
as well. The second piping 260 is at a first end connected to secondary air
circulation means 250, also provided inside said refrigerated marine con-
tainer 200. Said second piping 260 is at its other end adapted to be connect-
able to each tank 300, when the tank units 300 are situated inside said re-
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frigerated marine container 200. The second piping is thus adapted to provid-
ing a stream of compressed air to each tank, at least when the refrigerated
marine container 200 is under transport. The air supplies the necessary oxy-
gen and strips excess CO; by simple aeration of the tank units 300 through a
diffuser placed in each tank 300 as will be further described below.

The secondary air circulation means 250 is preferably a compressor adapted
for taking air from the inside 201 of said container 200, compressing it and
directing it to the tank units 300 via said secondary piping 260. Preferably a
supply of fresh compressed air with an overpressure is provided by the com-

pressor.

The tank units 300 provided for the system according to the invention, and
shown in an exemplary embodiment in Fig. 3 preferably comprises a tank
310, having a lid 320 and a set of filters 330.

The tank 310 is adapted for containing a quantity of water. The tank 310 fur-
ther is preferably compartmentalized. Therefore, the tank 310 is preferably
fitted with trays to stack the aquatic animals in full height of the tank, and
provide spacing between the animals. Thus the animals situated on the bot-
tom of the tank 310 are not damaged by the weight and possible activity of
the live animals (when they are not in their hibernating state) above them.
The trays are preferably separate but can be attached to each other or to a
support structure such that the trays can be easily removed from the tank unit
300 in unison, and yet easily handled separately once removed from the tank
unit 300.

The tank unit 300 further preferably also comprises a pallet 350 on which the
tank 310 and filter set 330 is arranged. Thus the tank unit 300 can easily be

loaded in and out of a refrigerated marine container, or otherwise be moved.
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A set of filters 330, are arranged in close relation to each tank 310. Prefera-
bly, at least three filters are formed in filter housings 331, 332, 333 on the
side of each tank. Each filer housing is arranged in fiuid connection with said
tank 310. Inside each filter housing 331, 332, 333 at least one filter cell is
arranged. The filter cells can be filled with different types of filter media such
as particle traps, activated carbon, zeolite, biological filter, pH buffers etc.
There must be minimum 3 filters compartments preferably holding a filter for
particle removal, one or more bio filters, and an activated carbon filter. The
fluid connection between the tank 310 and each filter housing are preferably
arranged in parallel such that if a fluid connection to a filter housing or a filter
is blocked, the remaining filters in the other filter housings are kept function-
ing. Each filter housing may however may be equipped with more than one
filtter, e.g. of different types, but such that the filters of a single filter housing
are arranged in a series one after each other (with respect to the flow of the
water created by an airlift effect in the tank 310 as explained below).

When performing biological purification at temperatures below approximately
5 degrees, where the aquatic animals are in their hibernating state, the
method of purifying the water is slow. However with biological-filters with a
high specific surface area, the biological process can still be maintained. In
order to remove COD/BOD from the water activated carbon filters can be
used.

A diffuser (not shown) is arranged in the bottom of each tank 310 and the
tank unit 300 further comprises means for creating a connection between the
diffuser and the above mentioned second piping 260. Thus compressed air
can be directed through the water filled tank 310 in order to aerate the water,
and to create an airlift effect that will circulate the water in the tank, and thus
circulate the water through the set of filters 330. Such an airlift effect in itself
is well known in the art, and will not be described in any further detail.
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In the system and method according to this invention the purification of the
water in the tank units 300 during transport of the refrigerated marine con-
tainer is provided exclusively by the airlift effect created from circulating com-
pressed air through the tank units 300, i.e. the internal water circulation is
driven by compressed air only. They will therefore not require any other elec-
trical power supply or external water exchange. The air supplies the neces-
sary oxygen and strips excess COz by simple aeration of the tank units
through a diffuser. The tank lid 320 is fitted with air release pipe or valve. The
filters being powered solely by the airlift effect is possible due to the moder-
ate size and closeness of the filter set 330 to the water filled tanks 310. Thus
each tank unit 300 is self-contained and self-sustained, meaning it has the
necessary equipment to maintain a satisfactory water quality for living aquatic
animals doing long-term transport, only needing a supply of compressed air.
These tank units 330 are thus simple, reliable and maintenance free, and
allow the tank units not to be under inspection during transport.

Each tank 310 further comprises connection means (not shown), in the form
of valves (an inlet and an outlet valve) for creating a fluid connection between
each tank 310 and said first piping 211, such that the water in the tanks 310
can be circulated between the tank units 300 and the docking station 100.

in a preferred embodimént of the system each tank 310 is a round, i.e. cylin-
drical tank 310 placed on a square pallet 350. This gives room for 20 tank
units in two rows in a 40 ft. container, still allowing space in the refrigerated
marine container 100 to circulate air around the tank units 300, and space for
loading and unloading. One or more of the remaining free corners on the
square pallet 350 are utilized for filter housings 331, 332, 333 as shown in a
preferred embodiment in Fig. 2. The filter housings 331, 332, 333 have a filter
compartment and a number of tubes to operate the airlift. The connections of
the filters 330 to the tank 310 are all located at the top of the tank 310. The
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connections fo the first piping 211, i.e. the water-in, and water-out are located
at the top of the tank.

The tank 310 and the filter housings of the filters 330 are preferably formed in
all in a polymer material, but may as well be formed in a metal, e.g. stainless
steel or aluminum. The pallet may also be formed in a polymer a metal or in
wood. The filter housings and the tank may be formed as separate entities
but assembled into an integrated entity or unit, by any conventional means.
However, the filter housings and the tank may be formed in a single process
by co-extruding the parts in a single item. The pallet 350 is subsequently as-
sembled to the filter housing/ tank complex.

The invention also concerns the method of transporting live aquatic animals
between shipping points made possible by the above explained system. In
the following the use of the system will therefore be described in further de-

tail.

Live aquatic animals are placed in water filled tank units 300 as described
above. The tank units can be transported individually and may therefore be
carried onto a fishing boat or to another location where live aquatic animals
can be harvested. The tank units 300 as described have means for supplying
air and filtering the water in the tank unit 300 during this process until the
tank unit 300 containing the animals reaches the shipping points. Preferably
the water in the tanks is supplied from the habitat of the live aquatic animals
where they are “harvested”.

The tank unit 300 are placed in a refrigerated marine container 200 as de-
scribed above, which refrigerated marine container 200 is connected to a
docking station 100 also described above at a shipping point location for the
transport. In the docking station a life supporting aquatic environment for the

live aquatic animals in said tank units 300 placed in said refrigerated marine
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container 200 is provided for as long as the refrigerated marine container 200
is attached to the docking station 100. This means that the water contained in
said tank units 300 is circulated between the tank units 300 and said docking
station 100, where the water in the tank units 300 is cooled, and the water is
purified in said docking station 100. Thus prior to the transport the aquatic
environment in the tank units is very clean, i.e. the content of malicious

agents is kept at a very low level.

The refrigerated marine container 200 is detached from the docking station
100 for transport only after the water in said tank units 300 has reached a
temperature where the live aquatic animals located therein are in a hibernat-
ing state.

During the transport the water in the tank units 300 is cooled only by cooling
the refrigerated marine container 200 storage space 101, using the conven-
tional cooling system of a refrigerated marine container 200, e.g. a forced air
cooling as described above. Also during transport air is circulated through the
tank units 300, aerating the water and creating an airlift effect. The airlift ef-
fect created by passing air through the water in said tank units 300 has prov-
en sufficient to circulate the water of the tank units 300 through filters 330

arranged in each tank unit 300.

Upon arrival at the destination shipping point the refrigerated marine contain-
er 200 is attached to a docking station 100 similar to the one at the departure
shipping point, and the water temperature in the tanks units 300 is main-
tained at the hibernation temperature of the live animals until the water has

been purified in the docking station filtering complex 130.

When the refrigerated marine container 200 is attached to the docking station
100, the water may preferably be cooled by the cooling means 140 in the
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docking station 100. However, the water may alternatively be cooled by

means (not shown) arranged in the refrigerated marine container 200.

The temperature at which different species of aquatic animals pass into a
hibernation state varies from species to species. However a typical tempera-

ture is below 5 degrees Celsius.

Thus, the transportation method simply consists in purifying and cooling the
water in the tank units 300 until the animals are in a hibernation state while
the tank units in the refrigerated marine container 200 is in the docking sta-
tion 100, where after the animals are kept alive in the tank units 300 during
the transport by only supplying compressed air from the cooled refrigerated
marine container 200, and where the refrigerated marine container 200 at the
destination shipping point is mounted in a docking station 100, where the wa-
ter in the tank units is maintained at the hibernation temperature of the ani-
mals until the water is purified. Then the animals can be removed from the
tank units 300 and be distributed to the consumers fresh and alive.

it is an advantage to keep the environment in the tank units in the pH neutral
area, to give the aquatic animals the best conditions to stay fresh. An in-
crease in the pH value from for example 7.2 o 8.2 will cause that the envi-
ronment are going to be several times more toxic to the aquatic animals.

It is also possible according to the invention to attach one or more tank units
to the docking station before placing the tank units in the refrigerated marine

container.

The docking station can be configured in different embodiments, whether the
docking station is meant to be a receiving docking station or a docking station
for departure for shipment of the aquatic animals where the capacity of condi-

tioning the water into a suitable state are different from receiving station and
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to departure docking station although the present components should be of
the same kind (filter, compressor i.e.).
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The claims defining the invention are as follows:

1. A system for transporting live aquatic animals between shipping points,
said system comprising
- water filled tank units for containing the live animals in a life supporting
aquatic environment during the transport; and
- arefrigerated marine container provided with means for cooling, aerat-
ing and circulating the water in said tank units at least during the
transport;
wherein said system further comprises docking stations situated at said ship-
ping points, said docking stations comprising
- docking means for receiving said refrigerated marine container con-
taining said tank units; and
- means for providing a life supporting aquatic environment for the live
aquatic animals in said tank units placed in said refrigerated marine
container while the refrigerated marine container is attached to the
docking station.

2. A system according to claim 1, wherein the means for providing a life sup-
porting aquatic environment for the live aquatic animals provided in the dock-
ing stations comprises
- circulation means for circulating water between the tank units in the re-
frigerated mari.ne container and the docking station;
- filtering means for purifying water circulated between said tank units in
the refrigerated marine container and the docking station.

3. A system according to claim 2, wherein the means for providing a life sup-
porting aquatic environment for the live aquatic animals provided in the dock-
ing stations further comprises cooling means for cooling water circulated be-
tween the tank units in the refrigerated marine container and the docking sta-

tion.
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4. A system according to claim 2 or 3, wherein that the means for providing a
life supporting aquatic environment for the live aquatic animals provided in
the docking stations further comprises means for aerating the water circu-
lated between the tank units in the refrigerated marine container and the
docking station.

5. A system according to any one of claims 1-4, wherein said refrigerated
marine container comprises a first piping for circulating water between each
of said tank units and said docking station , while the refrigerated marine con-
tainer is attached to the docking station.

6. A system according to claim 5, wherein said first piping leads water un-
treated from coupling means provided between the docking station and the
refrigerated marine container to and from the tank units inside the refrige-
rated marine container.

7. A system according to any one of claims 1-6, wherein said refrigerated
marine container comprises a second piping for distributing air from the in-
side of said refrigerated marine container to each of said tank units in order
to aerate the water inside the tank unit and creating an airlift effect in order to

circulate the water in the tank unit at least during transport.

8. A system according to claim 7, wherein said refrigerated marine container
comprises air circulation means, preferably in the form of a compressor, said
air circulation means being separate from said means for cooling the water in
said tank units, and said air circulation means being in communication with

said tank units via a second piping.

9. A system according to claim 7, wherein each tank unit comprises a tank

provided with its own individual set of filters for at least partly purifying
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the water contained in the tank during transportation, and said tank and said
filters are integrated in a single unit.

10. A system according to claim 9, wherein the water contained in each tank
unit is circulated through said filters by the airlift effect caused by the air

passed through said tank unit.

11. A system according to claim 9 or 10, wherein each tank unit is provided
with at least three filters, and the filters are arranged in parallel communica-

tion with the tank.

12. A system according to any one of claims 9-11, wherein said set of filters
comprises a mechanical filter and at least two biological filters.

13. A system according to any one of claims 1-11, wherein said cooling
means for cooling the water in said tank units at least during the transport
being provided in the refrigerated marine container comprises

a cooling unit for cooling air passing through the cooling unit,

air circulation means for circulating air contained in the refrigerated marine
container in the refrigerated marine container and through said cooling unit.

14. A method for transporting live aquatic animals between shipping points,
said method comprising the steps of

- placing live aquatic animals in water filled tank units;

- placing the tanks in a refrigerated marine container provided with
means for cooling, aerating and circulating the water in said tank units
at least during the transport;

- connecting the refrigerated marine container to a docking station, ar-
ranged at a shipping point location for said transport; said docking sta-
tion, being provided with docking means for receiving said refrigerated

marine container; and means for providing a life supporting aquatic
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environment for the live aquatic animals in said tank units placed in
said refrigerated marine container while the refrigerated marine con-
tainer is attached to the docking station;

- circulating water contained in said tank units between said tank units
and said docking station;

- cooling the water in the tank units;

- purifying the water in said docking station as long as the refrigerated
marine container is attached to said docking station;,

- detaching the refrigerated marine container only when the water in
said tank units has reached a temperature where the live aquatic ani-
mals located therein are in a hibernating state;

- cooling the water in the tank units by cooling the refrigerated marine
container storage space when the refrigerated marine container is de-
tached from the docking station;

- circulating air through the tank units when the refrigerated marine con-
tainer is detached from the docking station, aerating the water and
creating an airlift effect;

- passing the water in said tank units through filters arranged in each
tank unit solely by means of the airlift effect;

- attaching the refrigerated marine container to a docking station at the
destination shipping point, and maintaining the water temperature in

the tank units until the water has been purified.

15. A method according to claim 14, wherein one or more tank units are at-
tached to the docking station before placing the tank units in the refrigerated

marine container.
16. A method according to claim 14, wherein one or more tank units are at-

tached to the docking station after the tank units are removed from the refri-

gerated marine container.
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17. A system or method for transporting live aquatic animals, substantially as
herein described with reference to the accompanying drawings.
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