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Salmon (Salmo #alar Lin.) ................................................................... 
Trout (Trttttafario Lin.) .................................................................... 
Like trout (Trzcflalacusfris Lin.) ............................................................. 
!Z’/~~/maZlcrs oexillifcr Ag.. .................................................................... 
Salmo salueliuw Lin.. ......................................................................... 

Total ................................................................................ 

8O.--PRY P I I A N T E D  EN REVERS O F  BELQEUM IN 1SSO.* 

[Extractcd from tbo report of the Comniission on Fish-Culture to tho Ministor‘of Ag- 
rioiiltura, Iudiistry, and Public Worlis.] . 

63,OO’l 
217,000 
30,OlIO 
30,000 
I!, 001) 
352, O W  
-- 

Tlie plantiugs of fry inacle in lSSG in the tribntarics of the Meuse 
The following has been the ex- River have been entirely successful. 

tent of these oper a t‘ ions: ” 

Fry were planted as follows : 

Kind. I Number. 

Wlioro distributed. Kinrl. 
_.._-~_I__-.- 

River Samois and tributaries. .............................. Trout ....................... 
Do ............................. -1.. .............. i.. !77~~/muZlu8 vexillifcr.. ....... 

1;ivor Lovno and tributaries ................................. Salmon ..................... 
Do. .  ................................................ Trout. ...................... 
Do .................................................. Lake trout ................. 
DO .................................................. ~ / l ~ ~ ~ U l l U 8  VC#illifcl.. ........ 

River Ourt o and tributaries ............................... Splmon ..................... 
110 .................................................. lrout ....................... 

River Gulpo ................................................ Trout ....................... 
IZirer Ucok (Vooron) do 
River. Solibre do ., 
Tho Villancour brook.. ........................................... do .................... 
Lake Gjleppe ............................................... Lake trout ................. 

River Molip6e’. ............................................ ~hpmallus veziZL@r.. ....... 

Do .................................................. 17~ymullus vczill$er.. ....... 
Itiver Book ................................................ lrout.. ..................... 

.............................................. ..................... ..................................................... ... ................ 

Do .................................................. Salrno salvcliitus ........... 

Number. 

61,000 
9,000 
0,000 

67,000 
12,000 
9, I)VO 
0, OM) 
0,000 
67. (100 
63,000 
8,000 
ID. 000 
3,000 
0,UOO 

12,floU 
18, aoo 
12, (100 
-- 

They were distribtzted as follows : 

Sirice 1885, wlien the Government undertook to stock the Belgium 
rivers, there have been planted, in all) in the tributaries of the Meufie, 
and in Lake Gilcppe 737,000 young of salmonoids. 

T ~ C  plantings of young fish have been arranged in such e miinner 
that in 1890, when the contract between the Government and tho par. 
ties furnishing the young fish expires, all the tributaries of the Meusu 
which are to be stoclccd, will liavo received tho kind and number of Bsli 
tidapted to the nature of their water. But the quantity of young i h l i  
to be furnished within this pcriod (about 1,000,000) is not sufficicnt to  
Rtock the rivers as thoroughly as it should be done. The question 
therefore arises, whether it is not possible to produce a certain quan- 
tity of young fish on the spot. For this purpose the keepers of meters 

* ‘( Rapport 8 i w  10s dduersemenle d’aleuine en 18eG.” Brtissels, 1886. TraneIated from 
tho Frcnch by IIERMAN JACOI~SON. 
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and forests in certain localities should be furnished with Jacobi boxes, 
which cost only 5 to 6 francs [96 cents to $l.lG]. 

These arrangements are simple. They are long wooden boxes, with 
gratings a t  the ends, and at the bottom of which there is A bed of 
gravel on which the fecundated eggs rest. These boxes are placed in 
running water, which passes through them by tho gratings fixed a t  
each end. The oggs are therefore placed, so to speak, under natural 
conditions. Although certain observations might be made relative to 
this method, and although in more than one respect it leai-cs much to 
be desired, i t  nevertheless offers great advantages. The keepers should 
be charged to capture in the waters of their districts tho necessary 
spawnipg fish, and the eggs obtainod from them should be liatclied in 
tho waters about to be stocked. This method is not expensive and is 
exceedingly practical, and would serve admirably to maintain a constant 
state of production in our waters. 

Next year experiments at acclimatization may be commenced with 
certain valuable kinds of fish, which are not yet found in Belgium, and 
which it; may be desirable to introduce. Among theso we mention the 
Salmo fontinalis and the Salmo irideus. As experience has shown, these 
two kiuds of fish seem to adapt themselves perfectly to the nature of 
certain Belgian maters. The necessary f r i  will be produced, with very 
little expense, in the hatching houses in the Government botanical 
garden. 

It appears that a man may safely transport a certain quantity of fry 
at a temperature of lo 0. [33.80 F.] in the apparatus, and of 100 
0. [GOO I?.] in the atmosphere, for a distance of more than 20 kilometers 
[12g miles]. Transportation in wagons for long distances has likewise 
been perfectly successful. - 

Prom the following observation it will be seen how important it is 
that the air should hare free access to the apparatus. An experiment 
mas made relative to the power of resistance of young fish to the diffi- 
culties connected with transportation. Two sets of apparatus, each 
containing 3,000 young trout, packed as described below, had been sent 
to Jeme,lle, mlience on the following day they mere to bo sent to Brua. 
sols.' On the evening before, the young fish were placed in the recep- 
tacles, the water in which was, up to the moment of starting, being con- 
stantly renewed. They arrived at Jemelle on March 12, at 9.49 a. m.,. 
and wore placed in a cellar of the station. I n  spite Of tho instruction, 
the receptacle for the ice mas left on one of them. AS the temperature 
in the cellar mas only 7 0  0. [44.60 F.] ico was not used. The tempera- 
ture of the water was 80 C. [46.40 E".]. On the following morning, in 
the apparatus which had been left covered only 300 young fish wore 
found alive, while in tho one which had been left open there were only 
20 dead. Tho heavy mortality in the first apparatus must be ascribed 
to the circumstance that there was not sufficient air, for the young trout 

. 
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in both theso apparatuses came from the same hatching, and the con- 
ditions of their existence were exactly the same. 

When the cover was removed from the first apparatus, the surviving 
fish were found to be near the surface trying to get a breath of air. 
The water bad a soapy appearance and the characteristic odor of fish 
in a state of decomposition. On the bodies of the dead fish, which had all 
undergone the fatty metamorphosis, there was found a very luxuriant 
cryptogamic vegetation of a whitish color. The surviving fish were 
placed in another apparatus containing fresh water, and arrived in Brus- 
sels in good condition on March 13, the water during the transportation 
having a temperature of 50 C. [410 F.]. As has been stated, the (letid 
fish rapidly nnderwent the fatty metamorphosis, and a species of whitish 
mold developed on them, which gave to the water the appearance of a 
solntion of brown soap, and a nauseating odor. The dead fish are very 
obnoxious in the apparatus, as they produce germs which soon taint all 
organisms. It is also important frequently to inspect the apparatus, 
especially if the young fish have to stay in it any length of time. I n  
this case the water should be aerated, and renewed if possible, and all 
dead fish should be carefully removed at once. 

I t  is also extremely dangerous to transport in one and the same ap- 
paratus young fie11 of different age. Young salmonoids are extremely 
voracious; when shut up in a narrow space, they will bite and endeavor 
to devour each other, thus frequently inflicting wounds which are fatal. 
As has been 'shown in the transportation of young fish from Bavaria, 

it is also important to use only very pure water, filtered if possible ; 
the impurities of tshe water get into the gills of the young fish and ohobe 
theni. 1u the same transportation i t  was proved that the apparatne 
should not be too high, for too great a column of water exercises an 
abnormal pressure on the fish, which they are not able to bear, The 
management of very large transporting cans is exceedingly diffioult. 

We have noticed that the young of the Thymallus vexillifer are the 
most difficult to transport. When in a healthy condition they make 
efforts to swim towards the surface of the water; if they remain a t  the 
bottom i t  is a sure sign that they are sick. Salmon and trout, on the 
contrary, beep quietly together a t  the bottom of the apparatus j if they 
become restless and rise to the surface to get a breath of air, it is a sign 
that the oxygen in the water is diminished, or that the temperature is 
too high. As the case may be, the water should be aerated or renewed 
without delay, if it is possiblo to do this under good conditions. Care 
should be taken, however, not to renew the water as long as the young 
fish are in  good health, for, as has been stated, any change of the ele- 
ment in which they live will invariably cause them suffering. How- 
ever, if the water has become vitiated by the presence of dead bodies, 
one should not hesitate to renew it as soon as possible. 

We also made an experiment in transporting grown fish of the Oyprin- 
idm family. We selected five Cyprinus auratus,whioh were fully de- 
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veloped, and among which there were three females with eggs. They were 
placed in an apparatus exactly like the one described below. The water 
had a temperature of 180 C. [64.40 F.J, which is suitable for the trans- 
portation of cyprinoids, as we had ascertained in 1885, by experiments 
with young fish of the same kind. The transportation from Brussels 
to Jemelle proved a perfect success, and on their arrival at the latter 
place the fish were in good condition, and were placed in a small reser- 
voir a t  the station. 

We believe that the planting of young fish shortly before or after the 
absorption of the umbilical sac offers great advantages, as the younger 
the organism the better i t  will adapt itself to the element in which it is to 
live. When young fish are fed artificially, the instinct of preservation 
becomes weakened, the young fish become indolent, and are less able to 
escape their enemies and to seek their natural food, aud consequently 
easily succumb in the struggle for existence. 

However this may be, the attempt to Etock our watercourses with 
young fish only a few weeks old has been perfectly successful. From in- 
.foimation furnished by the keepers of waters and forests, and by fish- 
ermen, i t  appears that in those waters where young fish have been 
planted, numerous young salmonoids have been observed. Those which 
were planted in 1885 have already attained considerable dimensions, and 
next year they will have reached a marketable size. 

It msy be assumed that in three years the young fish will have reached 
the weight of one-half kilogram [1$6 pounds]. This is a very small 
average weight, for the lake trout weigh much more at the age of three 
years. Assuming, on the other hand, that two-thirds of the 771,000 
young iiah planted up to dato reach this age, we would havo a total 
weight of'257,OOO kilograms [5G6,6S% pounds], which, at the price of 14 
francs [about 39 cents] per Irilogram, would represent a value of 385,500 
francs [$74,401.50]. By stocking the watercourses with fish, therefore, 
the Governmont places at the disposal of the country a wholesome and 
cheap article of food. 

INSTRUUTIONS FOR PLANTING FRY. 

Apparatus for traits~ortilzgfry.--The transportation of Young fish is al 
very delicate operation, and requires the greatest care. The cans in 
which young fish aro transported are made of zinc, and covered with a 
special varnish. They liave the following form and dimensions: 

Dach apparatus has u capacity of 11 liters [about 11+ quarts], and 
will contain 3,000 young,fish. When filled with ice, water, and young 
fifish, the apparatus weighs about 14 kilograms [about 31 pounds]. The 
cans are transportcd from the stations where they are landed to the 
places where tho fidi are to be planted by means of a paok-saddle 
(brace), similar to t,lm one used by w&ter-carriers. 

Maintnittiwg the tempora,ture.--Ths employees in charge must see to it 
that the water in the apparatus is kept at an even temporaturo. The 
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most suitable temperature is 50 C. [40 Rbaumur or 410 F.], and it should 
not exceed 100 C. [500 F.]. The two extremes of temperature are marked 
in red on the thermometers furnished to the employees. If t h e  water in 
the a.pparatus exceeds the maximum temperature, care should be taken 
to reduce it to a suitable degree by increasing the quantity of ico in the 
ice-box. 

fr 
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I 
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1 
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I O  '2 
1% 
I 
I 
I 
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-.k 
Height, 19 cciitirneters [7.48 inches1 ; brcadtli nt reck, 21 centimetors [8.27 inches] ; breadth of body 

of apparntus :!K centimcters i14.06 iuchcal. 
A, I~aoillo for cnrryiog the apparatus; B, rescrvoir for the ice; b, covcr of tliIs roservoir; C, spout- 

for nttaching rubber tube (by lowering this tube more or less, the watcr flows more or IIJSS rapidly from 
tlrc nppnratus) ; (1, hook for holding up the tube. 

It might happen that during transportation a solution of continuity 
might occur in the column of mercury in the thermometer. In  this case 
the mercury should he reduced to its normal condition, by taking the 
instrument in one hand and pressiug it, or by attaching it to :L string 
and making it describe a rapid circular movement. 

Acratiiig the water.-The respiratioii of tho young fish vitiates the 
mater in the vessels containing them. The renewal of oxygen is indis- 
pensable for keeping the fish in good health j and to neglect this would 
be to expose these young organisms to certain death. The air should 
bo renewed at short intervals. Although this operation is necessary in 
all lcinds of weather, i t  should be more frequent ou very hot days; dur- 
ing the moments of rest the aerating pumps should be worked inces- 
santly. 

Nearly all authors are of opinion that during transportation the jolt- 
ing of the vehicle is sufficient to aerate the water, but this is a mistake. 
As was shown at  the transportation of young fish in 1854, it is very 
dangerous to count on the agitation of the water for obtaining aeration. 
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To do this will probably cause the rapid death of organisms of so deli- 
cate a nature as young fish. 

There is an aerating apparatus consisting of a simple syringe fur- 
nished with a perforated mouth-piece. To renew the air, One breathes 
by means of the syringe into the water of the apparatus, and then places 
the mouth-piece a t  a short distance from the surface of the mater, and 
makes the piston go down, not losing sight of the circumstance that lit- 
tle fish of a very delicate nature are concerned. The air should, there- 
fore, not be blown into the water too violently. 

Renewing the water.-When the distance to be traveled is very great, 
it will be well, wheuerer a Bvorable opportiinity offers, to r q e w  the 
water in the apparatus. To do this, one should have clam and driuka- 
ble water. I n  no case should mnddy water, containing impurities, be 
employed. To renew the mater in the apparatus, one inclines the tube 
U, so 9s to make the water flow off slowly; then he adds slowly, througli 
the ice-box, new water, so as gradually to change the temperature of 
the element in which the young fish are kept. Too sudden a change of 
temperature would endanger the life of the young fish. 

~X.-NOTIW ON IIATCIEIINQ AND PLANTINU YOUNG xrmm PN ITASLAN 
WATERS.* 

B y  Prof. PIETRO PAVDSI. 

Iu an address on fish-culture, delivered February 27, 1S85, I stated 
that lavarets (Coregonus wartmanizi) from tho Lake of Coustauce had 
been placed iu Italian waters a t  Lario a t  two different times (on Pebrti- 
ary 27 and March 6 ) ,  when the young fish had almost lost their umbili-. 
cal sacs, and ineasurc?d about 11 millimeters [nearly one-half iuch] i n  
length. Doubts were expressed as to the success of this experiment, 
but the eggs hatched. After the young fish appeared, however, the 
usnzll mold mas observed. There are two suppositions to account for 
this inold : one, tbat i t  is caused by the quality of the water used in 
the hatching apparatus, in which case filters of the Waplitz model will 
1m-e to be employed; the other, that some of the shells of the eggs 
broke in transportation and thus favored the derdoplnent of mold. 

I have now to report that my experiments resulted successfully. 
nuring October, November, arid Dec&ber, 1885, a uulllber of little 
fish were caught npnr Bcllano, which were aboub 4s illches long, and in 
ehape- and color bore a strong resemblance to the €ry I had planted. 
The fishermen coolred and ate  some and found their flavor excellent, 
while some specimens that were sent to me hero leave no doubt :IS to 
their being the same psh (Coregoni) planted by me. By planting more 

* Theso notes aro tulcou from a11 open lettor to  Prof. B. Beueoko, of Kiiuigsburg, 
oortiiany, which is oxtractod from tho roport of tho Italian Society of Natiirnl Science, 
Nilan, 1866. i ran slated from the Itdim by HXRMAN JACOBSON. 
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