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Fig. 1.  The Flødevig Sea-fish Hatchery. 

T he apparatus now used at the Flødevig Sea-fish Hatchery for rea- 
ring of lobsters have been tried for several years, and as the results 

attained last summer are satisfactory I intend to give a descriptjoii of 
them, inasmuch a s  I am aquainted with the fact thai the problem of 
iabster culiure is of interest to the fishery euperts of several corintries. 

During the years 1916 82 1917 I worked with a n  apparatus con- 
structed by konsulent 0. Sund after the system of Dr. Mead, bttt with 
pooi results. And as tlie apparatus was too large to be titilised for 
experimental work, I bad to give it tip, and instead undertake eupei-iments 
on quite a small scale. From the experimeiits I som learned that the 
following conditions were obligatory : 

1. Quick renewal of the water. 
2. Cleanliness. 
3. Sultable food. 

When one of these requirernents failed then the larvae clied or 
were eaten by their comrades. During 10 seasons 1 have now workecl 
to find out how these recpirenienis could be met with. 

I do not inteiid to give a description of the many experiments 
(Sr; failures) - it will be of very little interest to the reader- arid perhaps 
less to me. I prefer to give a description of the apparatus & metliods 
of to-day. 
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T h e  hatching Q£ the eggs. 

The berried lobsters are secured from the lobstes merchants during 
the first week of Jtily. This is rather late a s  some of the lobsters have 
alreairy hatched in June, and many eggs are  lost b\. the rest by being 
rttbbed off inn the boses where the lobsters a re  kept in confinement. It 

will be better to take the lobsters to the hatchery at  an  earlier date - btit 
tliis has not been done on accoutlt of the greater cocts. 

Fig. 2. Ttre hatching apparatus. 

When brought to the hatchery the breeding lobsters are placed in 
the apparatus normally used for cod hatching. The construction of the 
apparatus will be seen from the figures 2 & 3. These boxes are built af 
waod. The climensioi~s are 230 X 70 Y 33 cm. By a partition board in the 
middle it is divided lengthwise in two compartinentc. These are again 
clivided crosswise in 7 compartments each, the first and last pair being 
10.5 and the others 39 cm. long. They are all watertight with the eucep- 
tion that the smaller ones commtinicate with each other thr-ough an  aper- 
ture in the centerboard. In the top of each of ihe transverse boards is a 
depression 2 cm. deep and 8 cm. wide, into which is fised a brass spout. 

The apparatus is mounted 9 cm. higher in one end, and when the 

water is put on hese, the compartments are filled -- a slow current is 
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runiling through the spouts. When used for lobster hatching a lesser 
slanting is  to be preferred, about 5 cm. will be better. In the lowest com- 
partment is placed a box with bottom macfe of silk ilet through which 
ille water must pass. 

Fig. 3. The hatching apparatus (drawn in the perspective of Cavalieri). 

In the left 8 compartments a lobster is  placed i11 each, it is fecl on 
fresh fishes, and hese it will hatch the eggs in due time. O n  accoutlt of 
the ternper of the lobs-lers we can not have two individuals i11 the same 
cotnpartmeilt - they will fight each other, and the eggs will be lost. 

T\vo times a week the lobsters a re  liftecl up and  the apparattis scrub- 
bed. It seems that the lobsters like cleailliness - when they a re  put 
back again, and the water is turned on they wiI1 a t  oilce begin to hatch. 
They put  head down and tail upwards arid by setting the pleopods g o i t ~ g  
the larvae a re  whit-lecl to the surface. Here t h e j ~  a re  caught bj7 the cur- 
rent and  carried clown in the collecting bo\. If the larvae stay too Iong 
in the hatching room they will be eaten by ille »mother.l) 

l) Cfr. O. Sund: Staterts hummeravlsstation, Korshavri. Norges Fiskerier 1915. 
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Each mornilig the l a r m e  a re  iaken up from the co~llecting boues, 
counted, and put into the rearing apparatus.  

'The rearing. 

The niethod 11ow usecl was arrived a t  in 1922. The followirig year 

three new apparatus  were built, and the experiences of the preceding 
year were taken into consideration. The apparatus  were not quite alike, 

however, a s  I wanted to make some experiments on different details. The 
system of cul-rent etc. was the same, however. 

The results attained a t  in 1923 were encouraging although several 
cletails had to be altered. 

In 1924 two of the apparatus  (I  & 11) were rebuilt. 

In the years I924 - 1925 - 1926 tlie work was continued - but 
vi th  yoorer results. A new difficulty had to be overcome. 

In earlier years Cancer pagurus had been utilised for food - but 
in a few vears that animal disappeared from the Norwegian Skagerrack 
coast. Dtfferent food stuff was tried: Boiled hen-eggs, fish, Carcinus 
rlznenas, Panrlalus hareniis, /l4ytilrrs erlrrlis and  cocl liver - but without 
success. In l927 a n  experiment with beef liver, however, proved very suc- 
cessful - aiid this is now otir chief foocl supply. In 1926 a suctoria, 

Ephelofa qernl~ziparn occurred in enormot~s quantities, ancl settlecl in 
ltunclrtds on fhe larvae. The larvae suffered much and the rearing liad 
to be discontinued. The source of the epidemy was  fouild in the salt- 
water reservoir. 

The experiences made by using tlie apparatus  of 1923 were tlais year, 
1027, utilised in tl-ie constiuction of a new one, still of the same system, 
but much greater and built of cement aiid iron, the former were of wooci. 
It was found convenient to try a larger moclel, and a s t roi~ger  & cheaper 
maierial in the rearing boxes - a point of importance when the cpestion 
arises to extencl the work beyond the e~perimental  stage. 

The apparatus  in use summer 1927 have the following dimensions. 
See Fig. 4 & 5. 
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No. I .  Two rearing cornpai-tments 100 X 100 k' G9 cm. each with 
an  effective capacity of ab. 500 dm." and o m  spare room for cleaning 

purposes. 
No. 11. Two rearing compartments 100 X 100 X 58 cm. with a n  

effective capacity of ab. 500 dm.* each, and olle spale room. 
No. 111. Two rearing coiilpartmerits 125 X 125 X 10  cm. each with 

a n  effective capacity of 1000 
No. IL'. One rearing compartment 185 X 183 X 105 cm. Effective 

capacity 3350 dm.'. One spare room. 
The Figures 5, A-D will show the ai-rangemeiit of Apparatus T .  

7 he box is divided into 3 compartments of wlzich the sizzall olle is intended 
only for keeping the larvae when the otlier compartments are  cleaiied. 
I-lach of the rearing rooms are  providecl witlz tlzree water inlets 34" in 
one side ( l ) ,  and placecl a s  shown in fig. 4 A .  all controlled, however, with 
the szme water-cock. Indside the water pipes are supplied with bends 
(D 2)  a t  about 135O to 170". These are  directed in such a way that the 
water mass in the bo>; will circ~ilate round a horizontal axis, and withorit 
fortniiig eddies in the corners. The water is let out through a filter (3) 
of celluloid placed near the top of the boy on both sides, the holes (4) 
in the box placed so high that the effective filtering space is the greatest 
possible to avoid pressure on the net. In each conipartment of app.  1 & jT, 

2.5 Tons sea-water is used pr.  hour. For emptying the compartment a 
waterpipe is inserted in the bottom (7), coverecl by a filter (6) of cellu- 
loid or braso-wire. 

The midclle coinpartment is equipped in the same way, but ha s  hvo 
water inlets. 

The transverse-boards between the coinpartments are  equipped with 
ports of metal (D 8)  with an  effective diameter of 8 cm. These can be 
opened - or shut - from above. 

When one of the coinpartmeiits is to be cleaned (scrubbed) the ports 
a re  opeiied and the water outlets (4) in the rearing rooin are stopped in 
order to direct the current through the ports iiito the reserve rooni. Tlie 
current in this from (2) is but strong enough to prevent the young froin 
crowding on the bottorn. 

In this wajl the larvae a r e  automatically carried from one room to 
the other. The few left a re  taken by a flat catcher of silk-net, the ports 
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Fig. 5. A - D. 
Apparatus for rearing of lobster larvae. 

A .  Sideview. 
8. Plan. 
C. Cut, loi~gitiidinal. 
D. Cut, transverse. 

7 
1. Pipe for water stipply. 
2. Pipe for water supply, inside. 
3. Filter for outiet. 
4. Outlet. 
5. Main outlet. 
6. Filter for drailiage. 
7. Drainage. 
8. Port. 
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a r e  shut, and the compartment scrubbed. Tl-ien it is filled again, tlie 
ports opened, and  the young will pass  back again by the current. S~icli  
a cleai~ing is performecf a t  least 3 times a week. 

During the work, however, it is ilecessary to get away the food 
remnants & the empty »skins« of the larvae. A good deal of it will be 
pressed on the iiets c~iid nlaj  be rerno~ecl by a brush, but case has  to be 
taken to avoid the yoiing. This will not suffice, however, the water will 
sri11 be uncleaa. To remove the remncints of food parlicles & skii~s,  fine 
suspended air  bubbles a re  brought into the water pipe (18 Fig. 4) leading 
to the i-earing apparatus.  The bubbles will settle on al l  particles and 
bring them afloat a s  a lather, and can then easily be taken off with a flat 
catcher. In this way all  the rearing boses can be cleanesi simultaneouslv 
in a quaiter of a n  11otir. Tl-tis operation is undeitaken each 6 hours and 
is very important. Case must be taken however iiot to 13ut on too m u c l ~  
ai r  - or the bubbles will settle on the young ones arid bring thein to the 
surface. 

Orclinaril\~ the water supply comes from the great poiicl - when 
»air« is wanted, however, a 130rtion of the water is takeil direct froni the 
pump thruugh the pipe 17, Fig. 4. This freshly purnped water is always 
>,sparkling«. 

Feeding. 
As mentioned previously the cluestioii of convenieiit foocl has  given 

:t great deal of trottble. 01-iginally the Carzcer pugurus wac usecl - but 
one day that animal had disappearecl from orir Skagerrack coast. Diffe- 
lent food was tried -- especiallj~ Myfilus erltrlis aiid heil-eggs boilecl for 
10 minutes. Neither gave good results. 

The A4ytilus food was vei->r heavy, it wottld not keep suspended. The 
yolk of eggs was taken freely - btit not digested, the venisicle inight be 
quite full but nothing in tlie gut. An esperiment with beef Iiver gave 
fine results, however, and was last eeasoil our inain tood, now ancl then 
accompanied with the flesh of Curzcer pagurus which now again bega11 
to appear  along the coast. 

The beef liver is cut up into pieces in order to lei the heat of the 
ailimal escape and put into an icebou. When coolecl ii is grained fine 
on a meat mill - aiid again put into the icebox. 
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The larvae a re  fed every two hours day & night and with a portion 
great eiiough to make the water cloucly. For the apparatus I & I1  about 
25 grainmes is taken for eacli compartment (a  500 liters), it is mixed up 
iri seawater atid poured through a filter into the apparatus. For the first 
stage larvae a fine filter is used, openitigs ilearly 1 mm., to prevent the 
young from getting too big pieces. If  this occttrs they will eat too mucli - 
and  become unwell, turn pale atid will not swim a s  quickly a s  before. As 
the young ones advance into stage 2 iiow and then a filter with greater 
holes (2 mm. openiiigs) is tised ancl wlien stage 3 is reached only this 
is used. Now and theil greater pieces (as  small peas) a re  given to stage 
3 especially of the solt part of Carzcer pagrtrus. This will hinder cani- 
balism. For the lobsterliiigs iri 4 stage only the coarse filter i s  used. 

The use of a filter is colivenieiit in orcler to detain the small pieces 
of veines & Iigaments fron1 the liver. 

The  rearing sunimer 1927 

Apparatus I & IT, with a n  effective capacity of about 500 1. Irr each 
compastment, the following esperiinents were uriclertaken. 

Experiment I .  

During the days "i:-'lI.i 2 640 newly hatched larvae were put into 
the apparatus. 

Food: The yolk of eggs boiled for 10 minutes. 
I(;/, . The experiment had to be discontinued, the larvae died. Only 

395 individuals were left on that day mostly stage 2. 
Eggs as food were abandoned, all later experiments are made with 

beef liver (occasionally supplemented by crabs). 

Experiment 2. 
1 2 i 7  Put into the apparatus . . . . .  -. . 3 080 larvae 
3 1 / ~ - 1 ; ~ .  Taken up . . . . . . . . . . . . . . . . . . .  76 4 stage 

The rest . . . . . . . . . . . . . . . . . . . .  790 3 --. 

transferred to experiment 3. 

Experinlent 3, 
L3/,i. I n  . . . . . . . . . . . . . . . . . . . . . . . . .  3180 larvae 
1 . . . . . . . . . . . . . . . . . . . .  1 8 .  Counted 1 104 2 & 3 stage 
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From experiment 2 . . .  . 790 3 stage 
l i b - " i 8 .  Taken up . . . . . . . . . . . . . . . . . .  1 708 4 - 

31/7--'/b. Taken up from experiment 2 . . 76 4 
p.-p- - 

Total 1 784 4 stage - 28 OIo 

" 8 .  Transferred to experiment 4. . .  11 1 3 - 

Expcrirnent 4. 

14/7-15/7. In. . . . . . . . . . . . . . . . . . . . .  8 000 larvae 
O/s. From experiment 3 .  . . . . . . .  11 1 3 stage 

- l Taken up . . . . . . . . . . . . . . . . .  2 833 4 - - 35 ')/O 

' Is. Transferred to experiment 5.. . 133 3 -  

Experirnent 6 
1 - l Y 7 .  In . . . . . . . . . . . . . . . . . . . . . . . .  10 850 larvae 

5/t;- '15. Out . . . . . . . . . . . . . . . . . . . . . . .  3 470 4 stage -- 32 '/o 

Experirnent 9 
. . . . . . . . . . . . . . . . . . . . . . . .  '15- 8,'s. In 6 150 larvae 

2 0 - / . 1 )  t . . . . . . . . . . . . . . . . . . . .  692 4 stage 
2 463 3 -- 

T- preserved 100 2 - 

Experirnent 10 
In . . . . . . . . . . . . . . . . . . . . . . . . . .  5400 larvae 

. . . . . . . . . . . . . . . . . . . .  2218.  O u t . .  2 725 2 & 3 stage 

Experiment 12. 

13/s-l6/8. In . . . . . . . . . . . . . . . . . . . . . . . .  5 405 larvae 
. . . . . . . . . . . . . . . . . . . . . .  25't;. Out 3161 1 & 2 s t a g e  

preserved 100 l - 

Thus the four experiments 2, 3, 4 & 6, for which liver 
was used as food, and which were brought to a proper end, 
gave 8 087 lobsterlings in 4 stage out of 25 110 larvae. 

And the effect of the apparatus was in the two last 
experiments as high as near 6 and near 7 lobsterlings per 
liter water. 

In apparatus 111 (two apartrnents of ab. 1 000 dm::) the 
following experiments were carried on. 

l). The rearing Iiad to be stopped that day, "hg: the moriey granted for lobster- 
culture had conie to ai1 end. 



Experiment 5. 
. . . . . . . . . . . . . . . . . . . . . . . . . .  '"7-17/7. In 11 350 larvae 

7!s. From experiment 4 . . . . . . . . .  133 3 stage 
9 

1 8 .  
- . . . . . . . .  6 275 3 - 

. . . . . . . . . . . . . . . . . . . . . . .  - Out 3 936 4 - - 3 5  '/o 

1 2 j q .  Transferred to experiment 8. . . .  97 3 - 

Effect of the appzratus: ilear 4 lobsterlings pr. 
water. 

Experiment I l .  
"ls-'-,'" I n .  . . . . . .  

2- ,8 .  Out . . . . .  
9700 larvae . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  2717 2 & 3  stage 

In Apparatirs IV effective capacity 3350 dm:3 

Experimerzt 7. 
. . . . . . . . . . . . . . . . . . .  . . .  1"--25/7. In .. 58 750 larvae 
. . . . . . . . . . . . . . . . . . . . .  "2. Out ca. 25 000 2 stage 
The apilaratus had to be emptied, the cetnent was dis- 

solved by the sea-water so that the sharp sand stuck out 
and cut the larvae. 

Experirnetzt 8. 
. . . . . . . . . . . . . . . . . . . . . . . . . .  " 8 .  In 29 950 larvae 

collected in the days ' 1s -  " i s .  
'5's. Transferred from experiment 5 . 97 3 stage 

l . . . . . . . . . . . . . . . . . . . . . . . .  . Out 8 660 4 -- ---- 29 '/o 

. . . . . . . . . . . . . . . . . . . . . .  '"is. Out 457 3 - 
Conserved. . . . . . . . . . . . . . . . . . .  100 3 

The t o t a l ~  of the year are: 
Berried lobsters . . . . . . . . . . . . . . . . . . . . . .  160 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Collected ,178 705 larvae 
Put direct in sea for want of room 24 150 - . . . . .  

154 555 larvae 
. . . . . . . . . . . .  Conserved for investigations - . 100 - 

.--p ... p.-.- .- 

Used for rearing experiments . . . . . . . . . . .  154 455 larvae 
Reared to 4 stage & liberated . . . . . . . . . .  21 290 4 stage 
Conserved or  kept alive for further experi- 

ments . . . . . . . . . . . . . . . . . . . . . . . . . . . .  90 4 - 
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Liberated in other stages ca. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36 898 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Conserved in other stages 320 

For details as to ternperature, salinity and number of larvae see 
the accornpanying table. 

Before next season the beton appzratus will be somewhat rnodified, 
it required too much water (the current was too strong) to work well. 
It is also necessary to find a good paint to make the surface quite 
srnooth. 

Date 
l 
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Date Temperature C in 
the apparatus 

Larvae 4th Stage 
- 

August 
1 
2 


