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DESCRIPTION

Field of the Invention

[0001] This invention relates generally to shellfish storage and, in particular, to emersed (out of
water) storage of shellfish, such as lobsters, other crustaceans, and/or bivalves.

Background

[0002] Live lobsters have the ability to live out of water for periods of time up to a practical
maximum of approximately 48 to 60 hours. This allows for live lobsters to be successfully
shipped to most markets around the world using airfreight. There has been a trend of reduced
avallability and options for airfreight in the last decade as airlines restructure to accommodate
more passenger loads and introduce reduced airfreight capacity airplanes. This has led to
logistics challenges for airfreighting live lobsters to certain destinations, for example.

[0003] Systems and methods for storing and transporting live shellfish are known from FR 2
801 472 A1, GB 2 292 936 A, US 5 555 845 A, CA2 171 989 A1, FR 2 572 252 A1 and US
2007/022966 A1.

Summary

[0004] According to an aspect of the present invention, a system for emersed storage of live
shellfish comprising the features of independent claim 1 is disclosed. Preferred embodiments
of the system are disclosed in claims 2-9.

[0005] Another aspect of the present invention provides a method for emersed storage of live
shellfish comprising the features of independent claim 10. Preferred embodiments of the
system are disclosed in claims 11-17.

[0006] Other aspects and features of embodiments of the present disclosure will become
apparent to those ordinarily skilled in the art upon review of the following description.

Brief Description of the Drawings

[0007] Examples of embodiments of the invention will now be described Iin greater detail with
reference to the accompanying drawings.

Fig. 1 I1s a diagram illustrating an example emersed shellfish storage system.
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Fig. 2 Is a block diagram illustrating another example emersed shellfish storage system.

Figs. 3 and 4 are flow diagrams illustrating example methods.

Detailed Description

[0008] Embodiments of the present disclosure are described herein primarily in the context of
lobsters. It should be appreciated that these are example embodiments only, and that the
present disclosure could be applied more generally to shellfish, such as other crustaceans

and/or bivalves, for instance.

[0009] One type of airfreight shipping box is designed to keep lobsters cool and humid during
consignment. Lobsters are poikilotherms (cold blooded) and their metabolic rate 1s directly
related to their body temperature. To keep their metabolism low during air shipment to
customers, gel ice packs are used In the shipping boxes and these generally maintain lobsters
just above freezing and below 5LC.

[0010] In natural, iImmersed conditions a lobster removes metabolic waste such as ammonia
from its blood via the gills. The gills also exchange carbon dioxide with oxygen from the water.
While out of water (emersed), this method of ammonia and carbon dioxide removal and
oxygen uptake is diminished, and therefore ammonia and carbon dioxide accumulate in the
blood and oxygen iIs depleted. This accumulation effect can be measured by analyzing blood
samples. Warmer, more metabolically active lobsters will accumulate ammonia and carbon
dioxide faster than cooler lobsters; hence the use of ice packs can keep their metabolic rates
low to reduce the rate of build up of metabolic waste In their blood. At reduced temperatures In
a shipping box, a lobster i1s able to withstand being out of water for 48 to 60 hours, which
encompasses typical journey lengths for airfreight from North America to Asian and European
seafood markets, for example. This time Imit is partly based on ammonia concentrations
building up In the blood to levels that become toxic, as well as other blood changes that
become detrimental to a lobsters health.

[0011] A lobster placed back into water after extended emersion will dump the ammonia and
exchange accumulated CO, with O, In the water at a relatively fast rate, mainly via the gills.

The effects of long-term emersion can effectively be reversed in a relatively short time period if
iIdeal water conditions are provided during re-immersion. For example, a customer receiving
live lobster shipments may unpack and re-immerse lobsters in a holding tank at their reception
facilities.

[0012] Generally, a standard acceptable amount of mortality occurring from a shipment is
usually below 3-5% of the total shipped weight of live lobsters. There are many factors that
cause this mortality, most of which have to do with shipping box handling by cargo handling
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staff and temperature conditions during transit to the customer. There Is also a risk of mortality
and loss of quality due to post shipment re-immersion water conditions in the customers tanks
that may contain inadequate filtration systems or refrigeration and therefore have high water
ammonia concentrations or warmer than ideal water temperatures, as well as pre-shipment
quality selection criteria and condition of the lobsters used for shipment by the supplier. Since
handling plays a key role in shipment success, recent advances In shipping box configuration
over the past decade have led to new standards such as keeping lobsters segregated In
shipping boxes to minimize handling damage caused by lobsters In close contact with
neighboring lobsters spiny shells. In the segregated boxes, lobsters are packed vertically,
similar to a box of wine, with dividers Iin the box creating a cell for each lobster. This type of
packaging can reduce mortality on shipments and also allow suppliers to successfully ship
lower quality lobsters that might not survive the journey using standard communally packed
lobster box configurations.

[0013] Re-immersing lobsters after long term emersion causes an initial efflux (removal) of
built up metabolic wastes from their blood at a very rapid rate, as noted above. With this high
rate of efflux, it 1s possible to maintain live lobsters in a strong condition for longer periods
during extended time out of water by providing periodic doses of water, such as seawater, to
ald In efflux of accumulated metabolic waste. Lobsters are able to capture and utilize, for efflux
of accumulated waste, water that is dripped down over them while they are stored vertically.

[0014] To ensure proper delivery of water to lobsters in a shipping system, any of various
water flow configurations could potentially be used. For example, a waterproof container could
be configured with dividers. Lobsters could then be packed substantially vertically with tail
down and claws up and placed under a spray of filtered, chilled seawater. In a trial using this
type of configuration, measurements of blood parameters pre-spray and at various intervals
during spray were taken, and it was discovered that lobsters were indeed capable of retaining
their natural state of waste concentrations in their blood regardless of the length of time under
a continuous spray condition. This meant that efflux of metabolic waste was possible with
lobsters without the requirement that they be completely submerged in water. This particular
trial was concluded after approximately 4 weeks in a spray condition and it was noted that the
lobsters were strong and no mortality was observed. This result represents an improvement on
the standard storage methods of immersing lobsters held in crates in water and it was even

noted that the weak lobsters used for the spray trial became strong lobsters at the end of the
trial.

[0015] Although the present disclosure refers to spray of shellfish, it should be appreciated that
this 1s not intended to infer that water i1s necessarily distributed through a spray nozzle. As
described below, and according to the invention, water flow is distributed to cells in a container
using a perforated plate (referred further as top insert 110). A flow of water could be In the
form of a spray, but need not necessarily be a spray.

[0016] The next discovery step involved determining If the spray could be Interrupted, to
expose the lobster to air and no water (emersed), and after a period of air exposure, to
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resume the spray for various time periods to determine how much spray time could return the
lobsters blood parameters back to normal levels. Various emersion/spray time combinations
were Investigated over the course of multiple trials. This series of trials revealed that the spray
time for a return to normal blood parameters was related to the amount of time the lobsters
were In air accumulating metabolic waste In their blood. Further trials allowed determination of
an emersed / spray duration cycle that allowed for the continuous maintenance of the lobster
for extended periods (1 -2 weeks) with no loss of quality and no mortality. For example, one set
of parameters for emersion/spray includes a 24 hour emersion period followed by a 15 minute
spray. This emersion/spray cycle seems to allow lobsters to maintain good condition
iIndefinitely. It iIs important to note that other emersion/spray parameters could be used and
different results could be observed under other testing and/or actual operating conditions. For
example, an increased flow rate of the spray may reduce the spray cycle duration from 15
minutes to something shorter, and extended emersion times above 24 hours may be feasible If
spray cycle times are adjusted to allow for the reduction in ammonia to ambient levels.

[0017] The trials referenced above were performed Iin laboratory conditions using natural
seawater at flow rates between 38 and 57 litres per minute, temperatures between 3°C and
4°C, pH approximately 7.6 to 8.0, and dissolved oxygen between 95% and 100% saturation.
These laboratory conditions might not match other testing or operating conditions.

[0018] A further trial used a water flow rate of 0.5 litres per minute per lobster when the spray
IS on. It I1s believed that this flow rate could be reduced and still work well. As an illustrative
example, flow rates might range as low as 0.01 litres per minute per lobster. Although there
might not be a maximum flow rate above which efflux of metabolic waste is not effective, actual
flow rates could be limited based on a maximum rate at which water is able to flow through
containers, based on water reservoir size, and/or in order to Imit pumping system power
consumption, for example.

[0019] The concept of emersion and periodic spray / immersion could be applied to maintain
lobsters for extended periods, for storage and/or shipping for instance. Application of this
concept to shipping could provide for maintenance of live lobsters long enough to use alternate
shipping methods, such as ocean freight, for overseas consignments.

[0020] Fig. 1 I1s a diagram Illustrating an example emersed shellfish storage system. The
example system 100 includes waterproof shipping boxes 102 with dividers 112. For example,
the standard cardboard box or polystyrene box could be replaced with a polyethylene type box.
Corrugated plastic i1Is one such material that could be suitable for this purpose due to its
waterproof and insulating qualities. The divider 112 could be made from the same or a different
material.

[0021] An Insert 110 for the top of each box 102, which also could be made from the same
material as the box or from a different material, is perforated and acts as a flow distribution
plate above packed lobsters and/or other shellfish, to allow water to be distributed over each
cell of the divider 112. As noted above, lobsters are described as an example, although the
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teachings herein could also or instead be applied to other shellfish. In each divider cell below
the insert 110, a live lobster could be packed substantially vertically, either tail or claws first.
Lobsters have not been shown in Fig. 1 to avoid congestion in the drawing.

[0022] Water that flows onto the insert 110 will flow over the lobsters and/or other shellfish
below, and then collect at the base of the box 102 and drain out to the box below. A bottom
iInsert 114 I1s shown In Fig. 1 as an example of a component that could be used to direct water
within a box 102 for drainage, and this insert could be made from the same material as other
box components or from a different material.

[0023] As shown In Fig. 1, boxes 102 could be stacked on a pallet 104. In this example system
100, each box 102 Includes a drainage hole 120 at the bottom of an end wall. In one
embodiment, a drainage hole 120 is provided at the bottom of each end wall of each box 102,
and water drains out these drainage holes after flowing over the packed lobsters and/or other
shellfish. Although not specifically shown Iin Fig. 1, the divider 112 could be formed with
passages or channels at its bottom edges to permit water to flow from each divider cell to the
drainage hole(s) 120. The bottom insert 114 could also or instead have passages or channels
to enable water flow under the divider 112 and/or to direct water to the drainage hole(s) 120.

[0024] The top Insert 110 is sized to fit inside the top edges of a box 102. The upper edges of
the top Insert 110 are at or below the top edges of the box 102 when placed inside the box
102, and the top Insert is carried by the divider 112. The upper edges of the top insert 110 of
one box 102 can also carry another box stacked on top. Water that drains through the
drainage holes 120 in a higher box 102 In a stack is directed onto the upper insert 110 In the
next lower box in the stack by the end flaps 116 of the lower box in the example shown. This
type of arrangement could also or instead be provided using drainage holes at the bottom of
each side wall and the side flaps 118 of the lower box 102. Each drainage hole 120, although
only visible in an end wall of each box 102 in Fig. 1, could be formed partly in the end wall and
partly in a bottom wall or flap of each box. The portion of the drainage hole 120 in the bottom
wall or flap permits water to flow out of the drainage hole, onto an end flap 116 of an open
lower box 102, and past the bottom edges of the upper box so that water flow onto the upper
iInsert 110 of the lower box is not blocked.

[0025] Once the water reaches the bottom box 102, it drains into a collection compartment that
IS either Incorporated Into the pallet 104 holding all of the shipping boxes, or a collection
container situated on top of the pallet. In the example system 100, water drains Into a
collection compartment incorporated into the pallet 104 through passages 122 in the top of the
pallet. The collection compartment or container would hold the drained water, and would be
connected to (and could even hold) a pumping system that can recirculate the water back up
to the top box 102. Depending on the amount of water, the collection compartment or
container could be connected to or include passive biofiltration, or some other treatment
system that could also be carried by the pallet 104, to reduce waste such as ammonia in the
water that i1s collected between flow cycles.
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[0026] There are no gel ice packs In this example system, unlike individual air freight shipping
boxes, and temperature control for the pallet 104 could be provided by a transport truck trailer
or refrigerated container that is loaded onto a truck and transported to an ocean going vessel.
The system 100 could be self-powered with a pump and onboard power supply such as a
pbattery with enough power to last for one overseas trip. Another option could be to utilize the
power from a refrigerated oceangoing container to either keep a battery back up charged, or
fully power a circulation system on each pallet 104. A pallet system such as the example
system 100 shown In Fig. 1 could also or instead be placed into a land based cooler. If the
pallet system is not self-powered, it could be placed under a seawater tap system that provides
chilled seawater either continuously or intermittently as described above, or in a cooler that has
been equipped with auxiliary power to run a pump system.

[0027] On arrival overseas, the boxes 102 could be shipped, in the same refrigerated shipping
container as used to ship the boxes overseas, to a depot or customer. The boxes 102 could
then be maintained in the pallet system or placed in a continuous flow system to maintain the
lobsters and/or other shellfish until final sale. Ice packs could instead be added to the individual
boxes 102, the drainage holes 120 could be sealed, and the tops of the boxes could be closed
and sealed and then forwarded using traditional air freight or refrigerated land transport
methods. Once a final customer receives an individual box 102, they can place the box In their
cooler, remove the spent gel ice packs, and periodically pour cold seawater over the
distribution plate or drip plate top insert 110 inside the box to refresh the lobsters and/or other
shellfish inside, allowing the customer to store the shellfish for extended periods without the
need of an expensive and complicated live tanking system.

[0028] Other box designs are also contemplated. For example, a somewhat more classical box
design where top and bottom box flaps, when closed, do not entirely close the top and bottom
of the box, would provide an upper opening between the closed top flaps through which water
can flow into a box, onto its upper insert 110 and over shellfish, and a bottom opening between
the closed bottom flaps through which water can flow into another box or collection container
below. The top and bottom openings could then be sealed, with covers, adhesive tape, or
otherwise, to maintain an insulated box and keep water from draining from the bottom of the
box when a box i1s removed from a pallet system for further transport or storage, for example.

[0029] The manner In which openings In the boxes could be sealed could also vary between
different embodiments. Covers as noted above represent one possible example of how boxes
could be sealed. Tape could also or instead be used. In another embodiment, boxes could be
placed into a separate outer box or container if being shipped and/or stored with gel ice packs.

[0030] A flow system could be used in conjunction with other forms of containers as well. For
Instance, harvested lobsters could be packed into industry standard plastic crates which hold
approximately 41 to 45 kg (90 to 100 pounds) each, for offloading from a vessel. These crates
typically have an open interior space and slotted sides for drainage. Dividers could be used In
these crates so that the lobsters are packed substantially vertically, with water being supplied
to the divider cells for flow over the lobstersLgills. Top inserts such as shown in Fig. 1 at 110
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could also be placed on the dividers after the lobsters are packed into the divider cells. The
crates, which include two top flaps that partially overlap and interlock when closed, could then
be left open and stacked substantially as shown in Fig. 1.

[0031] Fig. 2 Is a block diagram Iillustrating another example of an emersed shellfish storage
system. The example system 200 includes a water reservoir 202, a water treatment system
204, a pump 206, a controller 207, a distributor 208, one or more containers 210, and a
collector 212. Most of the components In Fig. 2 are coupled together through tubing, piping, or
other types of connections for carrying water. The controller 207 could be coupled to the pump
206, and possibly other components such as the distributor 208 and/or the water treatment
system 204, through electrical and/or other types of control connections.

[0032] Fig. 1 illustrates examples of how at least some of the components in Fig. 2 could be
Implemented. For instance, the boxes 102 in Fig. 1 represent one example of the containers
210 In Fig. 2. The pallet 104 In Fig. 1 Includes an Iintegrated reservoir and passages 122
through which water flows from stacks of boxes 102 back into the reservoir. Such an integrated
reservolr and integrated passages are examples of the water reservoir 202 and the collector
212 shown In Fig. 2.

[0033] The water treatment system 204 s coupled directly to the water reservoir 202 in the
example shown, but could instead be indirectly coupled to the water reservoir through the
pump 206 If water i1s to be treated at the output side of the pump, for example. Water could
also or instead be treated at the collector 212 side of the water reservoir 202. The water
treatment system 204 could include a filter to filter out waste from water collected by the
collector 212, for example. In some embodiments, an exchange mechanism could be provided
to exchange water In the water reservoir 202 for fresh new seawater. When implemented
onboard a ship, for example, a supply of fresh seawater might be available, and water in the
water reservoir 202 could be refreshed from time to time from the supply. Use of artificially
prepared seawater I1s also contemplated. Depending on availability, it could be possible to
Implement a flow system without a water reservoir 202. A harvest vessel, for example, might
have seawater readily available, and seawater could be supplied to the flow system as needed,
with collected seawater being expelled back into the sea from the collector 212. Such flow
through systems could provide improved water quality on a boat or a plant with a seawater
supply, for instance.

[0034] The water treatment system 204 could actually be implemented inside the water
reservoir 202, such as inside a pallet. Biofilters that filter out metabolic waste, for example,
could actually be implemented as any material that will grow a colony of bacteria that
metabolises the lobster/shellfish waste. Some sort of high surface area biofilter material could
be provided Inside the water reservoir 202 to house biofilter bacteria which would passively
filter spray water between spray cycles.

[0035] The exact implementation of the pump 206 would be dependent on such factors as flow
rate (which would In turn depend on temperature and the number of lobsters being stored or
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shipped) and power requirements and availability. Any of various types of fluid pump may be
suitable. The controller 207 1s similarly implementation-dependent. A fluid pump could
Incorporate an integrated controller, in which case a separate controller might not be provided.
A controller 207 could also or instead control multiple functions such as pump operation (flow
cycle and flow duration, pump/flow speed), water distribution (e.g., to turn off flow lines If a
pallet i1s not full), and/or water treatment at 204.

[0036] The distributor 208 shown In Fig. 2 Is Intended to generally represent tubing or piping
through which water is distributed to the container(s) 210. In the example system 100 shown In
Fig. 1, the top insert 110 In the top box 102 of each stack distributes water to the cells inside
each box, and therefore a simple tube or hose, with some sort of splitter or manifold where
multiple boxes are being supplied with spray water, could be implemented as the distributor
208. In an embodiment, perforated tubing or piping segments are connected to supply tubing
or piping and are located above a top box in a stack, so that water from the supply tubing or
piping exits the perforations and is thereby distributed to the container(s) 210. The perforations
could be drilled or otherwise formed in the perforated tubing or piping. Ends of the perforated
tubing or piping that do not connect to the supply tubing or piping could be capped or
otherwise sealed, to force water through the perforations.

[0037] With reference now to both Figs. 1 and 2, a container support such as the pallet 104 In
Fig. 1 has a surface to support containers 210, illustratively the boxes 102. Each container
102, 210 has respective cells or compartments, which are oriented perpendicular to the
surface of the container support, to accommodate individual live lobsters and/or other shellfish
IN a generally vertical orientation substantially perpendicular to the surface of the container
support. The water reservoir 202 is carried by the container support, and could be integrated
Into the container support in some embodiments as shown In Fig. 1. A pump system, which
Includes at least a pump 206 and could also include other components such as a distributor
208 In some embodiments, 1s coupled to the water reservoir 202 and carried by the container
support, to pump water from the reservoir to one or more of the containers 102, 210 and
above the lobsters/shellfish. In a system as shown in Fig. 1, water is pumped to the top of each
box 102 at the top of each stack. A collector 212 iIs also coupled to the water reservoir 202 and
carried by the container support, to collect (and provide to the reservoir) water that is pumped
by the pump system and flows over the lobsters/shellfish. This allows water to be recovered
and recycled, and provides for self-contained operation of an emersed storage system in some
embodiments.

[0038] As noted above, the water reservoir 202 could be integrated into the container support.
The collector 212 could also or instead be integrated into the container support, as passages
122 for example.

[0039] A complete pump system, In addition to the pump 206, could include a power source
coupled to the pump system and carried by the container support. Externally powered
embodiments are also contemplated.



DK/EP 2934105 T3

[0040] When there are multiple containers 102, 210 in a stack on the surface of the container
support, the pump system pumps water from the water reservoir 202 to a top of a top
container in the stack. Each container 102, 210 in the stack has a drain, illustratively the
drainage hole(s) 120, through which water that flows over the lobsters/shellfish in the container
drains to a lower container in the stack, or from a lowest container in the stack to the collector
122, 212. Water that flows over the lobsters/shellfish could be directed to the drain by a bottom
Insert 114 in each container 102, 210.

[0041] The top insert 110 1s an example of a perforated top insert, carried at or below a top
edge of each container 102, 210 by its divider 112, to distribute water to the cells In the
container. In Fig. 1, each container 102, 210 In a stack has top flaps, and the containers are
stacked with the top flaps open. An open top flap of each of the containers below the top
container in each stack is adjacent the drain of an upper container in the stack to direct water
from the drain of the upper container in the stack onto the top insert 110. The drainage hole(s)
120 and end flaps 116 are positioned in this manner in the example system 100.

[0042] Embodiments of the present disclosure have been described above primarily in the
context of example systems. Methods are also contemplated. For example, a method 300 as
shown In the flow chart of Fig. 3 relates to manufacture of such a system. The example
method 300 involves providing the various system components, including a container support
at 302, a water reservoir at 304, a pump system at 306, and a collector at 308. Other system
components could also be provided iIn some embodiments.

[0043] Another example method 400 1s shown In Fig. 4. This example method relates to using
a system as disclosed herein, and includes a step 402 of providing containers on a container
support. The container support has a surface to support the containers, a water reservoir, and
a pump system, and each container has respective cells to accommodate Iindividual live
lobsters and/or other shellfish in a vertical orientation substantially perpendicular to the
surface, as described above. The example method 400 also includes intermittently pumping
water from the reservoir to one or more of the containers above the lobsters/shellfish using the
pump system at 404, and collecting, at 406, water that is pumped by the pump system and
flows over the lobsters/shellfish. The collected water can then be provided back to the
reservorr.

[0044] The example methods 300 and 400 are intended solely for illustrative purposes. Other
embodiments may include further fewer, and/or different operations performed in a similar or
different order. For instance, Fig. 3 i1s not intended to imply that each operation is necessarily
performed separately or in sequence. A pallet with an integrated water reservoir and collector
could be moulded or otherwise formed In plastic, for instance, to simultaneously provide the
container support, the water reservoir, and the collector as shown at 302, 304, 308. The pump
system and/or other components could be provided separately, and possibly by a separate
entity.

[0045] The provision of components as shown In Fig. 3 need not necessarily involve
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manufacturing those components. For example, components could be sourced from a
manufacturer and need not necessarily be manufactured by the same entity that actually builds
a flow system or uses containers as disclosed herein. Component manufacturing and
assembly could thus be performed by separate entities, in which case a manufacturer provides
system components by manufacturing them, and an assembler provides the components by
purchasing them from a manufacturer or distributor.

[0046] Similar comments apply in respect of the example method 400.

[0047] Embodiments of the present disclosure may provide for live lobsters and/or other
shellfish to be maintained out of water for an extended period of time, during storage and/or
shipping. Savings In physical space requirements, weight, and water usage could also be
realized, Iin that substantially vertically stored live lobsters/shellfish could effectively replace
iImmersed lobsters/shellfish in 41 kg (90 lbs) capacity crates, which Is the current industry
standard. Embodiments might also improve storage mortality performance.

[0048] There could additionally be gains In handling efficiencies. In one scenario, freshly
harvested lobsters/shellfish are transferred out of water Iin plastic crates on a refrigerated truck
to central holding and shipping facilities. The crates of lobsters/shellfish are then floated in an
Industry standard refrigerated reservoir system. Lobsters/shellfish are subsequently packed
from these crates Into shipping boxes for shipment to customers. With the technology
disclosed herein, the lobsters/shellfish can be packed into their shipping boxes after harvest,
transported with intermittent flow as outlined above to the central facilities, and then held in a
flow system at the central facilities until boxes are required to be shipped out to a customer.
This effectively eliminates the extra handling and labour required to repack lobsters/shellfish at
the central facilities and provides an improved environment for the lobsters/shellfish during
distribution and storage.

[0049] There are currently several spray systems for lobsters, but these utilize standard
packing boxes or crates that must be placed into a specialized shipping container that is
equipped with a spray, chilling, and filtration system. Such a system has the disadvantage of
being a custom implementation and therefore does not suit use for ocean-going freight unless
it can be fully utilized for the return trip to the originating site. The storage system described
herein does not require custom shipping containers and the lobster/shellfish shipment can be
small, such as one pallet load. Other items can be packed into the same shipping container
going overseas, since the pallet of lobsters/shellfish I1s self-contained in some embodiments
and might only use refrigeration provided by the ocean shipping container.

[0050] Examples of complete emersed shellfish storage systems and methods are described
InN detall above. These example systems include containers (e.g., boxes) and a container
carrier (e.g., a pallet).

[0051] Considering a container itself, the top insert 110, in addition to acting as a drip tray in an
emersed storage system, could provide more even distribution of cool air from gel ice packs
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placed thereon when the container is used as a standard shipping box out of water. VWhen ice
packs are placed on top of the dividers Iin a container, for example, cold air tends to drop down
Into the cells directly below them, making lobsters in those particular cells colder than lobsters
In cells not directly below an ice pack. Better distribution of cool air by the top insert 110 would
reduce cold/hot spots in a container. Fluid communication channels such as vent holes or slits
could be formed In the divider in each, or at least some, of the divider cell walls, such as at
least at the bottom third of the divider. Such channels would allow cool air that drops down
from a gel ice pack above to not just sit in individual cells, but also diffuse more freely to other
adjacent cells. This can even out the air temperature in the container and mitigate or even
eliminate an issue of certain sections of the container being much warmer or colder than other
sections due to cool air being trapped in individual cells of the divider.

[0052] Thus, In one embodiment according to the disclosure, a container might include a
divider that divides an interior space of the container into respective cells, which are oriented
perpendicular to a bottom surface of the container support, to accommodate live shellfish in a
vertical orientation substantially perpendicular to the bottom of the container, and a perforated
top Insert, carried at or below a top edge of the container by the divider, that distributes fluids
to the cells. The fluids could be water (in an emersed storage system) and/or air.

[0053] A container support, according to another embodiment according to the disclosure,
Includes a surface to support one or more containers that accommodate live shellfish; a water
reservoir; a collector coupled to the water reservoir and carried by the container support, to
collect and provide to the reservoir water that i1Is pumped from the water reservoir and flows
over the shellfish.

[0054] VWhat has been described 1s merely lillustrative of the application of principles of
embodiments of the Invention. Other arrangements and methods can be implemented by
those skilled in the art without departing from the scope of the present invention defined by the
appended claims.

[0055] For example, the drawings are Intended solely for illustrative purposes. Other
embodiments might include further, fewer, or additional features, arranged Iin a similar or
different manner than shown.

[0056] In addition, although described primarily in the context of methods and systems, other
Implementations are also contemplated, as Instructions stored on a computer-readable
medium In the case of spray control or water treatment control features, for example.
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Patentkrav

pr—

1. System (100, 200) til undervandsoplagring af levende

skaldyr, hvilket system omfatter:

en beholderbaerer (104), der omfatter en overflade til at bere

en flerhed af Dbeholdere (102, 210), som rummer levende

skaldyr, hvilken flerhed af ©Dbeholdere tilvejebringes pa

overfladen af beholderbaereren

—

et vandreservolr (202), der baeres af beholderbaereren

et pumpesystem (206), der er koblet ti1l wvandreservolret, o0g

pr— pr——

som  beres af beholderbareren, t1l at pumpe vand fra

pre——

reservolret til en eller flere af beholderne over skaldvyrene

en opsamler (122, 212), der er koblet til wvandreservolret, og

pr—

som b&res af beholderbereren, til at opsamle wvand, der pumpes

—

af pumpesystemet og strommer over skaldyrene, og tilfgore det

—

11 reservolret, hvilken flerhed af beholdere omfatter flere

pr—

beholdere 1 en stak pa overfladen af beholderbareren, 1idet

pumpesystemet er beregnet til at pumpe vand fra reservolret

—

t1l toppen af en gverste beholder 1 stakken
1det hver beholder 1 stakken omfatter et aflegb (120) for at

—

gore det muligt for wvand, der strommer over skaldyrene 1

pre——

beholderen, at draene ud af beholderen

1det hver beholder 1 stakken 1 ogovrigt omfatter en skillevag

(112), der tilvejebringer respektive celler 1 beholderen for

at rumme de levende skaldyr 1 en lodret retning, der 1 det

vesentlige er vinkelret pa overfladen

1det hver beholder 1 stakken 1 gvrigt omfatter en perforeret

—

toplndsats (110), der bares af skilleveggen ved eller under en

—

overste kant atf beholderen.

2. System 1fglge krav 1, hvor vandreservolret er 1ntegreret

1 beholderbaereren.

3. System 1folge krav 1 eller 2, hvor opsamleren er

integreret 1 beholderbareren.

pr—

4, System 1fglge et hvilket som hest af kravene 1 til 3, der

1 gvrigt omfatter:
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en streomkilde, der er koblet til pumpesystemet, og som ba&res

pre——

af beholderbareren.

—

o. System 1fglge et hvilket som hest af kravene 1 til 4, der

1 gvrigt omfatter:

et vandbehandlingssystem (204) ,
vandreservolret.
o . System 1folge krav o, hvor

pre——

omfatter et eller flere at:

et filter og

der er koblet t1l

vandbehandllingssystemet

en udskiliftningsmekanilisme til at udskifte wvand 1 reservoilret

med frisk wvand.

7. System 1folge krav

omfatter en bundindsa

LSO

strommer over skaldyrene,

1, hvor hver beholder 1 stakken

(114) t1l
til aflgbet.

3 . System 1folge krav 1,

hvor hver beholder 1 stakken 1 ovrigt omfatter en flerhed atf

topklapper (118),

d

c lede det wvand, der

1)

1det beholderne 1 stakken under den gverste beholder 1 stakken

er stablet med topklapperne abne,

pre——

af beholderne under

den gverste

1det en aben topklap 1 hver

beholder 1 stakken er

tllstodende aflgbet for en gverste beholder 1 stakken for at

lede vand fra aflgbet

toplndsatsen.

9. System 1fglge et hvilket som helst a

hvor beholderbareren er en palle.

10. Fremgangsmade (300,

levende skaldyr, hvilken

tl1lvejebringelse (302)

pre——

d

en overflade ti1il at bere

400) C11

for den gverste beholder 1 stakken til

pr—

kravene 1 til 8,

undervandsoplagring at

fremgangsmade omfatter:

en beholderbaerer (104), der omfatter

en flerhed a:

som rummer levende skaldyr

tilvejebringelse (402)

pre——

af beholderbaereren

—
e

-

—

flerheden a:

- beholdere (102, 210),

beholdere pa overfladen




10

15

20

29

30

39

DK/EP 2934105 13

B

tillvejebringelse (304) af et vandreservolir (202), der bares af

beholderbaereren

—

tillvejebringelse (306) af et pumpesystem (200), der er koblet

pre——

t1l vandreservolret, og som bares af beholderbazreren, til at

—

pumpe vand fra reservolret til en eller flere af beholderne

over skaldyrene

—
-

ti1lvejebringelse (308) af en opsamler (122, 212), der er

pr——

koblet ti1l wvandreservolret, og som bares af beholderbareren,

—

t1l at opsamle wvand, der pumpes af pumpesystemet og strommer

over skaldyrene, og tillfore det til reservolret

hvilke Dbeholdere omfatter flere Dbeholdere 1 en stak pa

pre——

overfladen af

beholderbereren, 1det pumpesystemet er beregnet til

at pumpe vand fra reservolret til toppen af en gverste
beholder 1 stakken,

1det hver beholder 1 stakken omfatter et aflgb (120) for at

—

gore det muligt for wvand, der strommer over skaldyrene 1

pre——

beholderen, at draene ud af beholderen

1det hver beholder 1 stakken 1 ogovrigt omfatter en skillevag

(112), der tilvejebringer respektive celler 1 beholderen for

at rumme de levende skaldyr 1 en lodret retning, der 1 det

vesentlige er vinkelret pa overfladen

1det hver beholder 1 stakken 1 gvrigt omfatter en perforeret

—

coplndsats (110), der beres af skilleveggen ved eller under en

—

overste kant atf beholderen.

11. Fremgangsmade 1feglge krav 10, hvorved vandreservolret
ti1lvejebringes som et lntegreret vandreservolr, der er

integreret 1 beholderbareren.

12. Fremgangsmade 1folge krav 10 eller 11, hvorved opsamleren

cl1lvejebringes som en 1ntegreret opsamler, der er i1ntegreret 1

beholderbaereren.

pr—

13. Fremgangsmade 1folge et hvilket som hest af kravene 10

ti1l 12, der 1 ovrigt omfatter:

pr—
—

tl1lvejebringelse af en stromkilde, der er koblet t1l

pre——

pumpesystemet, o0g som bares af beholderbareren.
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—

som hest af kravene 10

tl1lvejebringelse af et vandbehandlilingssystem (204), der er

koblet ti1il wvandreservoiret.

15. Fremgangsmade 1folge krav 14, hvorved

vandbehandlingssystemet er udstyret med et eller flere aft:

et filter og

pre——

en udskiliftningsmekanilisme til at udskifte wvand 1 reservoilret

med frisk wvand.

16. Fremgangsmade 1folge et hvilket

t1l 15, der 1 gvrigt omfatter:

pr—

som hest af kravene 10

pr—

at pumpe (404) vand fra reservolret til toppen af den gverste

pre——

beholder 1 stakken ved hjalp af pumpesystemet

pr—

ved hjelp af opsamleren at opsamle (406) det wvand, der pumpes

pre——

t1l reservolret.

17. Fremgangsmade 1fglge krav 16,

hvorved hver Dbeholder 1 stakken

af pumpesystemet og strommer over skaldyrene, og tilfore det

1 gvrigt omfatter en

bundindsats (114) ti1il at lede det wvand, der strgmmer over

skaldyrene, til aflgbet

1det den perforerede toplndsats er beregnet til at levere wvand

t1l cellerne 1 beholderen,

1det hver beholder 1 stakken 1 govrigt omfatter en flerhed af

topklapper,

pr—
—

ldet trinnet med tillvejebringelsen af

pr——

B

p—

flerheden af beholdere

omfatter tilvejebringelse af beholderne under den gverste

beholder 1 stakken, stablet med topklapperne abne, 1det en

aben topklap 1 hver af beholderne under den gverste beholder 1

pr—

stakken er tilstgdende aflgbet for

stakken for at lede vand fra aflgbet

1 stakken til topilindsatsen.

en gverste Dbeholder 1

for den gverste beholder
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