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Description 

The  present  invention  relates  to  a  method  for 
transporting  live  fish.  More  particularly,  the  present 
invention  relates  to  a  method  for  transporting  live 
fish,  in  which  live  fish  are  brought  into  a  dormant 
state  in  order  that  they  can  be  successfully  trans- 
ported  even  when  the  transportation  takes  many 
hours  and  that  the  transportation  can  be  made  at 
low  cost,  and  a  container  for  use  in  the  method. 

Storage  or  transportation  of  fresh  fish  and  shel- 
lfish  has  been  made  by  packing  them  in  a  con- 
tainer  with  crushed  ice  or  salt  ice  without  freezing 
them.  It  is  however  impossible  to  resuscitate  the 
fish  and  shellfish  thus  stored  or  transported.  For 
this  reason,  transportation  of  fish  and  shellfish,  and 
in  particular,  that  of  fish  is  recently  made  by  plac- 
ing  them  in  water  to  keep  them  alive. 

However,  in  the  above  method,  live  fish  swim 
about  in  a  small  container  or  are  shaken  during  the 
transportation,  and  so  tend  to  be  damaged.  In 
addition,  it  is  necessary  to  transport  a  large  quan- 
tity  of  water  together  with  fish.  This  method  is 
therefore  also  disadvantageous  in  the  transportation 
cost.  To  reduce  the  transportation  cost,  an  in- 
creased  number  of  live  fish  were  placed  in  one 
container.  However,  after  the  fish  were  transported 
in  this  manner,  they  were  found  to  be  more  consid- 
erably  damaged. 

It  is  also  known,  from  JP-A-2  150225,  to  store 
living  fish  in  tanks  of  water  which  is  cooled  such 
that  the  fish  are  brought  into  a  state  of  false  hi- 
bernation.  The  water  surrounding  the  fish  is  main- 
tained  at  a  necessary  temperature  to  keep  the  fish 
in  such  a  state  for  the  required  time. 

The  inventor  of  the  present  invention  made 
studies  in  order  to  obtain  a  method  for  transporting 
live  fish,  capable  of  keeping  fish  alive  for  a  long 
transportation  time.  As  a  result,  it  was  found  that 
live  fish  which  has  been  transported  in  a  dormant 
state  can  be  resuscitated  after  the  transportation. 
The  present  invention  has  been  accomplished  on 
the  basis  of  the  above  finding. 

Accordingly,  an  object  of  the  present  invention 
is  to  provide  a  method  for  transporting  live  fish, 
capable  of  transporting  live  fish  even  when  the 
transportation  takes  many  hours. 

A  further  object  of  the  present  invention  is  to 
provide  a  method  for  transporting  live  fish,  capable 
of  transporting  live  fish  without  using  water  even 
when  the  transportation  takes  many  hours. 

A  still  further  object  of  the  present  invention  is 
to  provide  a  container  for  use  in  the  above  meth- 
ods  for  transporting  live  fish. 

A  method  for  transporting  live  fish  according  to 
the  present  invention  comprises  the  steps  of: 

cooling  live  fish  in  water  to  bring  the  fish  into  a 
dormant  state,  and 

transporting  the  live  fish  in  the  dormant  state 
with  the  ambient  temperature  thereof  maintained  at 
-1  to  10  °C; 

characterised  in  that  the  method  further  com- 
5  prises,  after  the  step  of  cooling  the  fish,  a  step  of 

separating  the  fish  in  the  dormant  state  from  said 
water. 

A  container  apparatus  for  transporting  live  fish 
according  to  this  invention  comprises  : 

io  a  vessel  made  of  heat  insulating  material,  a  lid 
made  of  heat  insulating  material  and  used  to  close 
the  vessel, 

one  or  more  wire  cages  capable  of  containing 
live  fish,  the  cage  or  cages  being  placed  or 

75  stacked  in  the  vessel,  and 
means  for  admitting  or  discharging  a  cooling 

medium  into  and  out  of  the  vessel, 
characterized  by  further  comprising  a  panel 

mounted  on  an  inner  surface  for  the  vessel  for 
20  heating  the  contents  of  the  vessel,  and  which  gen- 

erates  far  infrared  rays. 
In  the  accompanying  drawings: 

Fig.  1  is  a  perspective  view  showing  a  container 
utilized  in  the  method  of  this  invention  and 

25  Fig  2  is  an  upper  view  of  the  container. 
As  used  herein,  the  term  "fish"  is  intended  to 

refer  not  only  to  fish  taxonomically  classified  but 
also  to  so-called  "fishery  products",  and  includes, 
for  instance,  saltwater  fish,  freshwater  fish, 

30  Crustacea,  shellfish  and  Reptilia. 
In  the  method  for  transporting  live  fish  accord- 

ing  to  the  present  invention,  live  fish  are  first 
placed  in  water  and  then  cooled,  whereby  the  fish 
are  brought  into  a  dormant  state.  In  the  present 

35  invention,  live  fish  in  a  dormant  state  are  directed 
to  live  fish  in  such  a  state  that  the  fish  are  inac- 
tivated  by  a  cooling  treatment  but  can  be  resusci- 
tated,  that  is,  through  anabiosis,  when  warmed 
even  after  the  fish  are  preserved  at  a  temperature 

40  of  -1  °  to  10  °C. 
It  is  preferable  to  gradually  cool  the  live  fish 

placed  in  water  so  that  the  fish  will  not  be  frozen  to 
death.  The  cooling  rate  is  preferably  from  1  °C/hour 
to  2°C/hour.  The  cooling  of  the  live  fish  can  be 

45  carried  out  by,  for  instance,  circulating  water  which 
has  been  cooled  by  a  proper  means.  To  protect 
the  fish  from  stress  and  from  being  frozen,  it  is 
preferable  to  cool  the  fish  with  irradiation  of  far 
infrared  rays.  Furthermore,  it  is  also  preferable  to 

50  supply  air  (oxygen)  into  the  water  by,  for  instance, 
exposing  the  water  to  air  while  the  fish  are  cooled. 

The  cooling  of  the  live  fish  is  terminated  when 
dormancy  of  the  fish  is  confirmed. 

The  live  fish  thus  brought  into  the  dormant 
55  state  are  transported  with  the  ambient  temperature 

thereof  maintained  at  -1  °  to  10°  C.  As  long  as  the 
ambient  temperature  is  in  the  above  range,  the  fish 
are  kept  in  the  dormant  state.  It  is  therefore  possi- 
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ble  to  transport  the  fish  without  damaging  or  killing 
them,  and  to  resuscitate  the  fish  after  transporta- 
tion.  When  the  ambient  temperature  exceeds 
10  °C,  the  fish  are  activated  and  begin  to  struggle. 
As  a  result,  the  fish  are  damaged  or  cannot  survive 
for  a  long  time  any  more.  On  the  other  hand,  when 
the  ambient  temperature  is  lower  than  -1  °  C,  there 
is  a  possibility  that  the  body  temperature  of  the  fish 
also  drop  below  -0.7  °C  or  -0.8  °C.  Fish  once  cool- 
ed  to  such  a  low  temperature  cannot  be  easily 
resuscitated. 

To  maintain  the  ambient  temperature  at  -1  °  to 
10  °C,  the  temperature  of  water  in  which  the  fish 
are  placed  is  controlled  within  this  range.  It  was 
unexpectedly  found  that  even  when  the  fish  in  the 
dormant  state  are  placed  in  the  air  of  -1  °  to  10  °C 
after  the  water  surrounding  the  fish  is  removed  or 
the  fish  are  pulled  out  from  the  water,  the  fish  are 
kept  in  a  dormant  state  and  can  be  readily  trans- 
ported.  A  method  in  which  water  is  removed  and 
only  fish  in  the  dormant  state  are  transported  is 
advantageous  from  the  viewpoint  of  the  transporta- 
tion  cost  because  it  can  decrease  the  weight  of  the 
load.  This  method  is  particularly  suitable  for  air 
transportation. 

There  is  no  limitation  for  the  duration  of  the 
transportation  as  long  as  the  fish  are  substantially 
in  the  dormant  state.  However,  a  feasible  trans- 
portation  time  is,  in  general,  approximately  20 
hours  at  the  longest,  although  this  varies  depend- 
ing  on  the  kind  of  the  fish  and  also  on  the  tempera- 
ture  of  the  atmosphere  in  which  the  fish  are  placed 
during  the  transportation. 

After  transportation,  the  live  fish  in  the  dormant 
state  can  be  resuscitated.  The  resuscitation  of  the 
fish  can  be  easily  conducted  by,  for  instance, 
warming  the  water  in  which  the  fish  are  placed. 
Instead  of  warming  the  water  or  while  warming  the 
water,  it  is  also  preferable  to  irradiate  far  infrared 
rays  to  the  fish.  In  the  case  where  the  fish  have 
been  transported  without  being  placed  in  water, 
water  (freshwater  or  saltwater)  with  a  temperature 
almost  the  same  as  the  temperature  of  the  at- 
mosphere  in  which  the  fish  have  been  placed  dur- 
ing  the  transportation  is  preferably  poured  onto  the 
fish,  and  the  water  then  warmed.  In  this  case,  it  is 
also  preferable  to  irradiate  far  infrared  rays  to  the 
fish  instead  of  warming  the  water  or  while  warming 
the  water. 

All  kinds  of  fishes  can  be  transported  by  the 
transportation  method  of  the  present  invention.  In 
the  case  of  air  transportation,  the  method  of  the 
present  invention  is  particularly  suitable  for  trans- 
porting  of  crucian  carp,  carp,  eels,  flatfish,  Fugu 
rubripes  rubripes,  echinoids,  lobsters,  crabs  and 
the  like. 

A  container  utilized  in  this  invention  will  be 
described  with  reference  to  Figs.  1  and  2. 

In  Fig.  1,  the  transporting  container  body  is 
designated  by  A,  and  a  cooling  unit  removably 
mounted  on  the  container  body  is  designated  by  B. 
A  transporting  container  A  has  a  vessel  (water  tank) 

5  which  comprises  a  heat  insulating  sheet  made  of  a 
heat  polyurethane  foam  sandwiched  between  glass 
fiber  reinforces  plastic  sheets.  As  shown  in  Figs.  1 
and  2,  infrared  ray  generating  panels  2  are  moun- 
ted  on  the  inner  peripheral  wall  of  the  water  tank 

io  for  heating  the  inside  of  the  water  tank.  The  water 
tank  1  has  a  water  inlet  port  3  removably  commu- 
nicated  with  a  water  feed  port  23  of  the  cooling  unit 
B  formed  at  the  upper  portion  of  the  lefthand  side 
wall  through  a  connecting  member  29,  water  outlet 

is  port  4  removably  communicated  with  a  pump  suc- 
tion  port  27  of  the  cooling  unit  formed  at  the  lower 
portion  of  the  lefthand  side  wall  through  a  connect- 
ing  member  30,  and  a  water  discharge  opening 
which  can  be  opened  and  closed  and  provided  at 

20  the  bottom  for  discharging  the  water  in  the  water 
tank  when  the  container  is  transported  without  wa- 
ter.  The  top  of  the  water  tank  is  covered  with  a  lid 
7  made  of  similar  heat  insulating  material  to  that  of 
the  water  tank.  A  container  8  for  accommodating  a 

25  cold  storage  agent  is  installed  in  the  lid  7.  The  cold 
storage  accommodating  container  8  is  used  to  ac- 
commodate  such  a  cooling  agent  as  dry  ice;  a 
mixture  of  ice  and  salt;  and  iced  water-absorb 
polymer  containing  water.  The  cold  storage  agent 

30  can  be  substituted  by  a  suitable  cooling  means, 
such  as  an  electric  refrigerator.  The  inside  wall  of 
the  water  tank  1  has  a  thermometer  9  for  detecting 
a  temperature  of  the  inside  of  the  water  tank.  A 
carriage  10  having  grooves  for  engaging  a  fork-lift 

35  at  its  lower  surface  is  secured  to  the  outer  surface 
of  the  bottom  of  the  water  tank  1  . 

The  cooling  unit  B  comprises  an  aerating 
chamber  12  containing  therein  an  aerating  device 
13,  and  an  air  bubble  removing  chamber  15  com- 

40  municated  with  aerating  chamber  12  through  a 
baffle  wall  14  having  a  bubble  port  16  at  its  upper 
portion.  A  generator  chamber  17  containing  an 
electric  generator  for  supplying  electric  current  to 
an  air  pump  and  a  cooling  machine.  A  commu- 

45  nicating  port  18  formed  at  the  upper  portion  of  the 
baffle  wall  which  partitions  the  aeration  chamber  12 
and  a  cooling  and  purifying  chamber  20,  the  com- 
munication  port  18  being  opened  at  a  position 
lower  than  the  air  bubble  port  16,  the  communica- 

50  tion  port  18  communicating  with  the  port  24  of  the 
cooling  and  purifying  chamber  12  through  a  pas- 
sage  19.  The  passage  19  is  constituted  by  a  first 
baffle  wall  having  the  communication  port  18  at  its 
upper  end  and  a  second  baffle  wall  in  parallel  with 

55  the  first  baffle  wall  and  having  a  communicating 
port  24  at  its  lower  end. 

The  upper  chamber  and  the  lower  chamber  of 
the  cooling  and  purifying  chamber  20  are  commu- 
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nicated  through  a  filtering  chamber  21,  and  the 
upper  chamber  has  the  cooling  chamber  22  at  its 
upper  portion  and  a  water  feed  port  23  which  can 
be  opened  and  closed.  At  the  lower  portion  of  one 
side  of  the  chamber  21  is  formed  a  passage  24 
communicated  with  the  port  18  via  the  passage  19, 
whereas  the  other  side  lower  portion  of  the  cham- 
ber  is  provided  a  circulating  pump  P  having  a 
discharge  side  communicated  with  the  lower  por- 
tion  of  the  aerating  device  13  through  a  pipe  26. 

The  filtering  chamber  21  is  filled  with  material 
which  adsorbs  and  filters  such  substances  and 
contaminants  which  are  harmful  to  live  fish  as 
sand,  activated  carbon,  coral,  granules  of  ceramics, 
acryl  fibers,  and  the  like. 

A  substance  or  device  which  cools  water  is 
contained  in  the  cooling  chamber  22,  for  example, 
a  cooling  medium  as  dry  ice,  a  mixture  of  ice  and 
salt,  or  an  electric  refrigerating  machine. 

The  feed  water  port  23  which  can  be  opened 
and  closed  and  through  which  the  cooled  water  is 
provided,  is  removably  connected  to  feed  water 
port  3  of  the  water  tank  1  contained  in  the  trans- 
porting  container  A  through  a  connecting  member 
29.  The  passage  24  passes  aerated  water  from  the 
aerating  chamber  12  to  the  bottom  of  the  cooling 
purifying  chamber  20  through  the  passage  19.  The 
lid  of  cooling  chamber  22  can  be  provided  with  a 
suitable  number  of  small  vent  holes. 

Drain  cocks  28  for  draining  water  are  provided 
for  the  air  bubble  removing  chamber  15  and  aerat- 
ing  chamber  12,  respectively.  There  are  also  pro- 
vided  a  carriage  31  for  supporting  the  transporting 
container  A  and  cooling  unit  B  connected  thereto. 
Net  cages  32,  if  desired,  are  superposed  one  upon 
the  other  in  the  water  tank  1  of  the  transporting 
container  A,  and  a  supporting  frame  33  supports 
superposed  wire  cages  32. 

The  water  tank  can  be  made  of  a  strong  and 
light  material  having  heat  insulating  property  in- 
stead  of  the  heat  insulating  plate  described  above. 

A  method  for  transporting  live  fish  using  the 
device  described  above  will  be  described  as  below. 

Aircraft  Transportation 

At  first,  the  water  inlet  port  3  of  the  water  tank 
1  in  the  transporting  container  A  and  the  port  23 
are  communicated  with  each  other  by  a  connecting 
member  29.  In  the  same  manner,  the  water  dis- 
charge  port  4  of  water  tank  1  and  the  water  feed 
port  27  of  the  cooling  unit  B  are  also  commu- 
nicated  with  each  other  by  a  connecting  member 
30.  The  water  tank  1  is  filled  with  sea  water.  20  of 
wire  cages  each  having  a  depth  of  5  cm  and 
containing  100  flatfish  are  stacked.  After  adjusting 
the  water  level  to  that  shown  by  dotted  lines  (see 
Fig.  1).  The  generator  of  the  cooling  unit  B  is 

started  to  operate  the  circulating  pump  P  and  the 
aerating  device  13.  Then  the  sea  water  in  the  water 
tank  1  was  sent  to  the  lower  portion  of  the  aerating 
chamber  12  through  the  water  discharge  port  4  and 

5  pipe  26,  and  the  sea  water  was  aerated.  Air  bub- 
bles  formed  as  the  result  of  the  aeration  are  caus- 
ed  to  enter  into  the  air  bubble  removing  chamber 
15  through  the  air  bubble  passage  16.  On  the  other 
hand,  sea  water  supplemented  with  oxygen  is  ad- 

io  mitted  into  the  lower  chamber  of  the  cooling  and 
purifying  20  through  the  upper  communicating  port 
18,  the  passage  19  and  the  lower  communicating 
port  24,  and  the  level  of  the  sea  water  rises.  While 
rising,  the  sea  water  flows  through  the  purifying 

is  and  filtering  chamber  21  to  be  removed  with  harm- 
ful  substances  and  then  flows  into  the  upper  cham- 
ber  and  cooled  with  the  cooling  chamber  22  con- 
taining  dry  ice.  Then  the  sea  water  thus  purified  is 
sent  to  the  water  tank  1  through  the  feed  water  port 

20  23  and  the  water  inlet  port  3. 
The  cooling  treatment  described  above  was 

conducted  at  a  rate  of  1  to  2  °  C  per  hour.  When  a 
temperature  of  the  sea  water  was  5  °  C,  the  flatfish 
were  brought  into  a  dormant  state.  The  cooling 

25  treatment  was  then  stopped.  The  water  feeding 
port,  the  water  receiving  port  and  the  water  dis- 
charging  port  were  closed,  and  the  connecting 
members  were  disengaged  to  separate  the  cooling 
unit  B.  Then,  the  cold  sea  water  in  the  water  tank  1 

30  was  discharged  through  the  discharge  port  5  at  the 
bottom.  Immediately  thereafter,  the  heat  insulating 
lid  containing  a  cold  storage  agent  (iced  water- 
absorb  polymer  containing  water  sold  under  trade- 
mark,  JAL  JET  ICE)  was  closed.  The  transporting 

35  container  thus  separated  was  disposed  in  an  air 
transporting  container  and  transported  for  30  hours 
by  aircraft. 

The  temperature  of  an  inside  of  the  water  tank 
1  was  maintained  at  10  to  -1  °C  while  being  mon- 

40  itored  with  a  temperature  sensor.  After  transporta- 
tion,  the  temperature  in  the  inside  of  the  water  tank 
1  was  maintained  at  substantially  the  same  tem- 
perature  after  subjecting  to  the  cooling  treatment, 
by  the  heat  insulating  water  tank  and  the  heat 

45  insulating  lid  containing  the  cold  storage  agent. 
After  transportation,  sea  water  at  a  temperature 

of  about  1  °  C  was  admitted  into  the  water  tank  1 
and  irradiated  with  far  infrared  rays,  the  flatfish 
which  had  been  in  the  dormant  state  were  resusci- 

50  tated  and  suitable  for  eating  as  live  fish. 

Land  Transportation 

In  the  case  of  land  transportation,  the  transport- 
55  ing  container  A  and  the  cooling  unit  B  are  used  as 

a  combined  unit.  After  filling  the  water  tank  1  with 
sea  water,  the  aerating  device  and  the  pump  were 
operated  to  aerate,  purify  and  cool  the  sea  water 
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contained  in  the  water  tank  1.  20  of  wire  cages 
containing  100  of  flatfish  were  put  into  the  sea 
water.  The  sea  water  was  cooled  and  circulated 
until  the  flatfish  were  brought  into  an  inactive  state, 
that  is,  the  dormant  state.  The  transporting  con- 
tainer  and  the  cooling  unit  were  loaded  on  a  railway 
good  car  together  with  the  supporting  frame,  while 
the  container  and  the  cooling  unit  were  connected. 
During  transportation,  the  sea  water  was  main- 
tained  at  a  temperature  of  5  °  C  by  cooling. 

After  transportation,  the  pump  and  aeration  de- 
vice  were  stopped  and  then  irradiated  with  far 
infrared  rays,  upon  which  the  flatfish  swam  actively. 

Transportation  Using  Fresh  Water 

After  filling  the  water  tank  1  with  fresh  water, 
20  of  carp  were  put  into  the  fresh  water.  While 
blowing  air  into  the  water  and  irradiating  far  infrared 
rays,  the  carp  were  brought  into  the  dormant  state 
by  slowly  cooling  with  cold  water.  When  the  carp 
became  dormant,  the  blowing  air  and  the  cooling 
treatment  was  stopped.  After  discharging  the  water, 
a  heat  insulating  lid  containing  a  cold  storing  agent 
was  closed.  The  temperature  in  the  water  tank  after 
the  cooling  treatment  was  6°C  obtained  by  the 
temperature  sensor. 

The  temperature  in  the  water  tank  applied  with 
the  lid  was  always  maintained  at  a  temperature  of 
about  6°C.  After  transportation,  fresh  water  was 
admitted  into  the  water  tank  and  this  tank  was  used 
as  a  fresh  preserve.  Then  carp  were  resuscitated 
and  began  to  swim. 

Land  transportation  can  also  be  made  by  using 
trucks  instead  of  railway  cars. 

Although  in  the  foregoing  embodiment  stacked 
wire  cages  were  used,  a  single  wire  cage  is  suffi- 
cient  special  cases. 

According  to  the  method  of  transporting  live 
fish  according  to  the  invention,  since  live  fish 
brought  into  a  dormant  state  gradual  cooling  are 
transported  at  low  temperature  of  -1  to  10  °C,  not 
only  the  transportation  can  be  made  stably  but  also 
can  readily  resuscitate  the  live  fish  after  transporta- 
tion. 

Furthermore,  according  to  the  transporting  con- 
tainer  of  this  invention,  it  is  possible  to  gradually 
cool  the  live  fish  by  supplementing  oxygen  into  the 
heat  insulating  water  tank  containing  live  fish  and 
by  circulating  purified  cold  water,  thus  enabling  the 
live  fish  to  be  cooled  to  the  dormant  state  without 
giving  stress  to  the  live  fish.  With  the  heat  insulat- 
ing  lid,  the  live  fish  can  be  safely  transported  while 
maintaining  a  low  temperature  in  the  interior  of  the 
water  tank.  When  the  live  fish  in  the  dormant  state 
are  resuscitated,  anabiosis  of  the  live  fish  can  read- 
ily  be  made  by  irradiation  of  far  infrared  rays. 

When  the  transporting  container  of  this  inven- 
tion  is  used,  the  transportation  of  live  fish  in  the 
dormant  state  and  anabiosis  thereof  can  be  readily 
performed. 

5 
Claims 

1.  A  method  for  transporting  live  fish,  comprising 
the  steps  of: 

io  cooling  live  fish  in  water  to  bring  the  fish 
into  a  dormant  state,  and 

transporting  the  live  fish  in  the  dormant 
state  with  the  ambient  temperature  thereof 
maintained  at  -1  to  10°  C; 

is  characterised  in  that  the  method  further 
comprises,  after  the  step  of  cooling  the  fish,  a 
step  of  separating  the  fish  in  the  dormant  state 
from  said  water. 

20  2.  A  method  for  transporting  live  fish  according  to 
claim  1  in  which  the  live  fish  are  cooled  at  a 
rate  of  1  °  C  per  hour  to  2  °  C  per  hour. 

3.  A  method  for  transporting  live  fish  according  to 
25  claim  1  or  2  in  which  the  live  fish  are  irradiated 

with  far  infrared  rays  during  the  step  of  cooling 
the  live  fish. 

4.  A  method  for  transporting  live  fish  according  to 
30  claim  1  ,  2  or  3  in  which  said  step  of  separating 

the  fish  from  the  water  comprises  removing  the 
water  from  the  fish. 

5.  A  method  for  transporting  live  fish  according  to 
35  claim  4  comprising  a  step  of  providing  a  heat 

insulated  container  (1)  in  which  said  fish  are 
cooled  and  from  which  said  water  is  removed 
prior  to  said  step  of  transporting  the  fish. 

40  6.  A  method  for  transporting  live  fish  according  to 
claim  5  further  comprising  a  step  of  sealing  the 
container  prior  to  said  step  of  transporting  the 
fish. 

45  7.  A  method  for  transporting  live  fish  according  to 
claim  6  comprising  providing  an  insulating  cov- 
er  (7),  having  a  cooling  means  therein,  which  is 
used  to  seal  said  container  (1). 

50  8.  A  method  for  transporting  live  fish  according  to 
any  of  claim  1-7  further  comprising  aerating 
the  water  in  which  the  fish  are  placed  during 
said  cooling  step. 

55  9.  A  method  according  to  any  one  of  claim  1-8 
further  comprising  resuscitating  the  live  fish 
after  the  step  of  transporting  the  fish. 

5 
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10.  A  container  apparatus  for  transporting  live  fish 
comprising: 

a  vessel  (1)  made  of  heat  insulating  ma- 
terial, 

a  lid  (7)  made  of  heat  insulating  material 
and  used  to  close  the  vessel, 

one  or  more  wire  cages  (32)  capable  of 
containing  live  fish,  the  cage  or  cages  being 
placed  or  stacked  in  the  vessel,  and 

means  for  admitting  or  discharging  a  cool- 
ing  medium  into  and  out  of  the  vessel, 

characterized  by  further  comprising  a  pan- 
el  (2)  mounted  on  an  inner  surface  for  the 
vessel  for  heating  the  contents  of  the  vessel, 
and  which  generates  far  infrared  rays. 

11.  A  container  apparatus  for  transporting  live  fish 
according  to  claim  10,  further  comprising  a 
cold  storage  agent  container  (8)  mounted  on 
an  inner  side  of  the  lid  (7). 

12.  A  container  apparatus  for  transporting  live  fish 
according  to  claim  10  further  comprising  a 
temperature  sensor  (9)  in  the  vessel  (1). 

13.  A  container  apparatus  for  transporting  live  fish 
according  to  claim  10  which  is  removably  con- 
nected  to  a  cooling  unit  (B). 

14.  A  container  apparatus  for  transporting  live  fish 
according  to  claim  13,  wherein  the  cooling  unit 
(B)  comprises 

an  aerating  chamber  (12)  containing  an 
aerating  device  (13), 

an  air  bubble  removing  chamber  (15)  jux- 
taposed  to  the  aerating  chamber  (12)  with  a 
baffle  board  (14)  interposed  therebetween, 

a  cooling  medium  purifying  chamber  (12) 
removably  connected  to  the  container  appara- 
tus  through  the  cooling  medium  inputting  or 
outputting  means;  and 

a  pump  (P)  contained  in  the  purifying 
chamber  and  communicated  with  an  interior  of 
the  vessel  for  sending  the  cooling  medium  in 
the  vessel  to  the  aerating  chamber. 

15.  A  container  apparatus  for  transporting  live  fish 
according  to  claim  15,  wherein  a  cooling  me- 
dium  circulating  pump  and  a  generator  cham- 
ber  (17)  are  mounted  on  the  aerating  chamber 
(12)  of  the  cooling  unit  (B),  the  generator  sup- 
plying  electric  power  to  a  cooling  machine. 

16.  A  container  apparatus  for  transporting  live  fish 
according  to  claim  13,  wherein  the  container 
body  (A)  and  the  cooling  unit  (B)  are  mounted 
on  a  common  carriage  (31). 

Patentanspruche 

1.  Verfahren  zum  Transportieren  von  lebenden 
Fischen,  aufweisend  die  Schritte: 

5  Kuhlen  von  lebenden  Fischen  in  Wasser, 
urn  die  Fische  in  einen  Ruhezustand  zu  brin- 
gen,  und 

Transportieren  der  lebenden  Fische  im  Ru- 
hezustand  bei  Halten  ihrer  Umgebungstempe- 

io  ratur  auf  -1  bis  10  °  C; 
dadurch  gekennzeichnet,  dal3  das  Verfah- 

ren  ferner  nach  dem  Schritt  des  Kuhlens  der 
Fische  einen  Schritt  des  Trennens  der  Fische 
im  Ruhezustand  vom  Wasser  umfaBt. 

15 
2.  Verfahren  zum  Transportieren  von  lebenden 

Fischen  nach  Anspruch  1,  in  welchem  die  le- 
benden  Fische  mit  einer  Rate  von  1  °C  pro 
Stunde  bis  zu  2  °C  pro  Stunde  gekuhlt  wer- 

20  den. 

3.  Verfahren  zum  Transportieren  von  lebenden 
Fischen  nach  Anspruch  1  oder  2,  in  welchem 
die  lebenden  Fische  wahrend  des  Schritts  des 

25  Kuhlens  der  lebenden  Fische  mit  Strahlen  im 
fernen  Infrarot  bestrahlt  werden. 

4.  Verfahren  zum  Transportieren  von  lebenden 
Fischen  nach  Anspruch  1,  2  oder  3,  in  wel- 

30  chem  der  Schritt  des  Trennens  der  Fische 
vom  Wasser  die  Entfernung  des  Wassers  von 
den  Fischen  umfaBt. 

5.  Verfahren  zum  Transportieren  von  lebenden 
35  Fischen  nach  Anspruch  4,  aufweisend  einen 

Schritt  des  Vorsehens  eines  warmeisolierten 
Behalters  (1),  in  dem  die  Fische  gekuhlt  wer- 
den  und  aus  dem  das  Wasser  vor  dem  Schritt 
des  Transportierens  der  Fische  entfernt  wird. 

40 
6.  Verfahren  zum  Transportieren  von  lebenden 

Fischen  nach  Anspruch  5,  ferner  aufweisend 
einen  Schritt  des  VerschlieBens  des  Behalters 
vor  dem  Schritt  des  Transportierens  der  Fi- 

45  sche. 

7.  Verfahren  zum  Transportieren  von  lebenden 
Fischen  nach  Anspruch  6,  aufweisend  das  Vor- 
sehen  einer  isolierenden,  eine  Kuhleinrichtung 

50  in  sich  aufweisenden  Abdeckung  (7),  die  zur 
VerschlieBung  des  Behalters  (1)  verwendet 
wird. 

8.  Verfahren  zum  Transportieren  von  lebenden 
55  Fischen  nach  einem  der  Anspruche  1  bis  7, 

ferner  umfassend  eine  Aeration  des  Wassers, 
in  das  die  Fische  wahrend  des  Kuhlschritts 
gesetzt  werden. 

6 
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9.  Verfahren  nach  einem  der  Anspruche  1  bis  8, 
ferner  umfassend  die  Wiederbelebung  der  le- 
benden  Fische  nach  dem  Schritt  des  Transpor- 
tierens  der  Fische. 

10.  Behaltniseinrichtung  zum  Transportieren  von 
lebenden  Fischen,  aufweisend: 

ein  aus  einem  warmeisolierenden  Material 
gefertigtes  GefaB  (1), 

einen  aus  warmeisolierendem  Material  ge- 
fertigten  und  zum  VerschlieBen  des  GefaBes 
verwendeten  Deckel  (7), 

einen  oder  mehrere  Drahtkafige  (32),  die 
imstande  sind,  die  lebenden  Fische  aufzuneh- 
men,  wobei  der  Kafig  oder  die  Kafige  in  das 
GefaB  gesetzt  oder  in  diesem  gestapelt  wer- 
den,  und 

eine  Einrichtung  zum  Einlassen  oder  Aus- 
tragen  eines  Kuhlmediums  in  das  und  aus  dem 
GefaB, 

dadurch  gekennzeichnet,  daB  ferner  eine 
Auskleidungseinrichtung  (2)  auf  einer  Innensei- 
te  des  GefaBes  angebracht  umfaBt  ist,  die  den 
GefaBinhalt  erwarmt  und  Strahlen  im  fernen 
Infrarot  erzeugt. 

11.  Behaltniseinrichtung  zum  Transportieren  von 
lebenden  Fischen  nach  Anspruch  10,  ferner 
aufweisend  ein  Kuhlagens-Behaltnis  (8),  das 
auf  der  Innenseite  des  Deckels  (7)  angebracht 
ist. 

12.  Behaltniseinrichtung  zum  Transportieren  von 
lebenden  Fischen  nach  Anspruch  10,  ferner 
aufweisend  einen  Temperatursensor  (9)  im  Ge- 
faB  (1). 

13.  Behaltniseinrichtung  zum  Transportieren  von 
lebenden  Fischen  nach  Anspruch  10,  welche 
losbar  an  eine  Kuhleinheit  (B)  anschlieBbar  ist. 

14.  Behaltniseinrichtung  zum  Transportieren  von 
lebenden  Fischen  nach  Anspruch  13,  in  wel- 
cher  die  Kuhleinheit  (B)  umfaBt: 

eine  Aerationskammer  (12),  die  eine  Aera- 
tionseinrichtung  (13)  enthalt, 

eine  Luftblasenabfuhrungskammer  (15), 
die  mit  einer  dazwischen  liegenden  Prallplatte 
(14)  neben  die  Aerationskammer  (12)  gesetzt 
ist, 

eine  Kuhlmedium-Reinigungskammer  (12), 
die  uber  die  Kuhlmediumeinleitungs-  oder  -ab- 
leitungseinrichtung  losbar  mit  der  Behaltnisein- 
richtung  verbunden  ist;  und 

eine  Pumpe  (P),  die  in  der  Reinigungs- 
kammer  enthalten  ist  und  mit  dem  Innern  des 
GefaBes  zur  Leitung  des  Kuhlmediums  im  Ge- 
faB  in  die  Aerationskammer  kommuniziert. 

15.  Behaltniseinrichtung  zum  Transportieren  von 
lebenden  Fischen  nach  Anspruch  14,  in  wel- 
cher  eine  das  Kuhlmedium  zirkulierende  Pum- 
pe  und  eine  Generatorkammer  (17)  an  der 

5  Aerationskammer  (12)  der  Kuhleinheit  (B)  an- 
gebracht  sind,  wobei  der  Generator  einer  Kuhl- 
maschine  elektrische  Leistung  zufuhrt. 

16.  Behaltniseinrichtung  zum  Transportieren  von 
io  lebenden  Fischen  nach  Anspruch  13,  in  wel- 

cher  das  Behaltnisgehause  (A)  und  die  Kuhl- 
einheit  (B)  auf  einem  gemeinsamen  Beforde- 
rungsgestell  (31)  angebracht  sind. 

15  Revendicatlons 

1.  Procede  de  transport  de  poissons  vivants, 
comprenant  les  etapes  de: 

•  refroidissement  des  poissons  vivants 
20  dans  de  I'eau  pour  amener  les  poissons 

a  I'etat  endormi,  et 
•  transport  des  poissons  vivants  a  I'etat 

endormi,  la  temperature  ambiante  de 
ceux-ci  etant  maintenue  de  -1  a  10  °C  ; 

25  •  caracterise  en  ce  que  le  procede  com- 
prend  en  outre,  apres  I'etape  de  refroi- 
dissement  des  poissons,  une  etape  d'en- 
levement  des  poissons  a  I'etat  endormi 
de  ladite  eau. 

30 
2.  Procede  pour  transporter  les  poissons  vivants 

selon  la  revendication  1,  dans  lequel  les  pois- 
sons  vivants  sont  refroidis  a  une  allure  de  1  °  C 
par  heure  a  2  °  C  par  heure. 

35 
3.  Procede  de  transport  des  poissons  vivants  se- 

lon  la  revendication  1  ou  2,  dans  lequel  les 
poissons  vivants  sont  irradies  par  des  rayons 
infrarouges  lointains  pendant  I'etape  de  refroi- 

40  dissement  des  poissons  vivants. 

4.  Procede  de  transport  de  poissons  vivants  se- 
lon  la  revendication  1,  2  ou  3,  dans  lequel 
ladite  etape  d'enlevement  des  poissons  de 

45  I'eau  comprend  I'enlevement  de  I'eau  des 
poissons. 

5.  Procede  de  transport  de  poissons  vivants  se- 
lon  la  revendication  4,  comprenant  une  etape 

50  d'utilisation  d'un  conteneur  isolant  (1)  dans  le- 
quel  lesdits  poissons  sont  refroidis  et  duquel 
I'eau  est  enlevee  avant  ladite  etape  de  trans- 
port  des  poissons. 

55  6.  Procede  de  transport  de  poissons  vivants  se- 
lon  la  revendication  5,  comprenant  en  outre 
une  etape  de  fermeture  hermetique  du  conte- 
neur  avant  ladite  etape  de  transport  des  pois- 
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sons.  dans  lequel  I'ensemble  de  refroidissement  (B) 
comprend  une  chambre  de  ventilation  (12) 

7.  Procede  de  transport  de  poissons  vivants  se-  contenant  un  dispositif  de  ventilation  (13),  une 
Ion  la  revendication  6,  comprenant  I'utilisation  chambre  d'elimination  des  bulles  d'air  (15)  jux- 
d'un  couvercle  isolant  (7),  comportant  a  I'inte-  5  taposee  a  la  chambre  de  ventilation  (12),  un 
rieur  un  moyen  de  refroidissement,  qui  est  panneau  ecran  (14)  etant  interpose  entre  eux, 
utilise  pour  fermer  hermetiquement  ledit  conte-  une  chambre  de  purification  du  milieu  refroi- 
neur(1).  dissant  (12)  reliee  de  fagon  a  pouvoir  etre 

demontee  au  systeme  de  conteneur  par  les 
8.  Procede  de  transport  de  poissons  vivants  se-  10  moyens  d'entree  ou  de  sortie  du  milieu  refroi- 

lon  I'une  quelconque  des  revendications  1  a  7,  dissant;  et  une  pompe  (P)  enfermee  dans  la 
comprenant  en  outre  la  ventilation  de  I'eau  chambre  de  purification  et  mise  en  communi- 
dans  laquelle  les  poissons  sont  mis  en  place  cation  avec  I'interieur  du  recipient  pour  en- 
pendant  ladite  etape  de  refroidissement.  voyer  le  milieu  refroidissant  du  recipient  dans 

75  la  chambre  d'aeration. 
9.  Procede  selon  I'une  quelconque  des  revendi- 

cations  1  a  8,  comprenant  en  outre  la  reanima-  15.  Systeme  de  conteneur  pour  transporter  des 
tion  des  poissons  vivants  apres  I'etape  de  poissons  vivants  selon  la  revendication  14, 
transport  des  poissons.  dans  lequel  une  pompe  de  circulation  du  mi- 

20  lieu  refroidissant  et  une  chambre  de  genera- 
10.  Systeme  de  conteneur  pour  transporter  des  teur  (17)  sont  montees  sur  la  chambre  de 

poissons  vivants  comprenant:  ventilation  (12)  de  I'ensemble  de  refroidisse- 
•  un  recipient  (1)  realise  en  matiere  isolan-  ment  (B),  le  generateur  fournissant  le  courant 

te,  electrique  a  une  machine  de  refroidissement. 
•  un  couvercle  (7)  realise  en  matiere  iso-  25 

lante  et  utilise  pour  fermer  le  recipient,  16.  Systeme  de  conteneur  pour  transporter  des 
•  une  ou  plusieurs  cages  en  fil  metallique  poissons  vivants  selon  la  revendication  13, 

(32)  capable(s)  de  renfermer  les  pois-  dans  lequel  le  corps  du  conteneur  (A)  et  I'en- 
sons  vivants,  la  cage  ou  les  cages  etant  semble  de  refroidissement  (B)  sont  montes  sur 
mise(s)  en  place  ou  empilee(s)  dans  le  30  un  chariot  commun  (31). 
recipient,  et 

•  des  moyens  pour  faire  entrer  un  milieu 
refroidissant  dans  le  recipient  ou  pour  le 
faire  sortir  vers  I'exterieur  de  celui-ci, 

•  caracterise  en  ce  qu'il  comprend  en  ou-  35 
tre  un  panneau  (2)  monte  sur  une  face 
interieure  du  recipient  pour  chauffer  le 
contenu  du  recipient,  et  qui  produit  des 
rayons  infrarouges  lointains. 

40 
11.  Systeme  de  conteneur  pour  transporter  des 

poissons  vivants  selon  la  revendication  10, 
comprenant  en  outre  un  recipient  d'emmagasi- 
nage  de  I'agent  de  refroidissement  (8)  monte  a 
I'interieur  du  couvercle  (7).  45 

12.  Systeme  de  conteneur  pour  transporter  des 
poissons  vivants  selon  la  revendication  10, 
comprenant  en  outre  un  detecteur  de  tempera- 
ture  (9)  dans  le  recipient  (1).  50 

13.  Systeme  de  conteneur  pour  transporter  des 
poissons  vivants  selon  la  revendication  10,  qui 
est  relie  de  fagon  a  pouvoir  etre  demonte  a  un 
ensemble  de  refroidissement  (B).  55 

14.  Systeme  de  conteneur  pour  transporter  des 
poissons  vivants  selon  la  revendication  13, 

8 

sons. 

7.  Procede  de  transport  de  poissons  vivants  se- 
lon  la  revendication  6,  comprenant  I'utilisation 
d'un  couvercle  isolant  (7),  comportant  a  I'inte-  5 
rieur  un  moyen  de  refroidissement,  qui  est 
utilise  pour  fermer  hermetiquement  ledit  conte- 
neur  (1). 

8.  Procede  de  transport  de  poissons  vivants  se-  70 
Ion  I'une  quelconque  des  revendications  1  a  7, 
comprenant  en  outre  la  ventilation  de  I'eau 
dans  laquelle  les  poissons  sont  mis  en  place 
pendant  ladite  etape  de  refroidissement. 

75 
9.  Procede  selon  I'une  quelconque  des  revendi- 

cations  1  a  8,  comprenant  en  outre  la  reanima- 
tion  des  poissons  vivants  apres  I'etape  de 
transport  des  poissons. 

20 
10.  Systeme  de  conteneur  pour  transporter  des 

poissons  vivants  comprenant: 
•  un  recipient  (1)  realise  en  matiere  isolan- 

te, 
•  un  couvercle  (7)  realise  en  matiere  iso-  25 

lante  et  utilise  pour  fermer  le  recipient, 
•  une  ou  plusieurs  cages  en  fil  metallique 

(32)  capable(s)  de  renfermer  les  pois- 
sons  vivants,  la  cage  ou  les  cages  etant 
mise(s)  en  place  ou  empilee(s)  dans  le  30 
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