XL.—CORRESPONDENCE CONNECTED WITH THE TRANSMISSION
OF EGGS OF THE QUINNAT SALMON AND WHITEFISH TO AUS-
TRALIA AND NEW ZEALAND, 1877, 1878, AND PRIOR YEARS.*

AUSTRALIA,
Str Samuel Wilson to the Melbourne Argus, published November 30, 1877,

Sir: The shipment of salmon ova which I received from California
by way of Auckland arrived in very good condition. Only ahout 6 per
cent. had perished during the voyage, and as there had been two trans-
shipments, this was a very small proportion of loss. On the arrival of
the ova at Sydney, they were taken out of the ice-house on board the
San Francisco mail-steamer and transferred to the City of Adelaide,

The ova were packed in layers in a box or ice chest, about 3 feet by
4 feet, and about 2 feet in depth. They were placed between two pieces
of thinly-woven cotton stuff, about 7,000 in each layer, and a layer of
moss about 2 inches deep between each two layers, and also above and
below the eggs. Six inches of ice was placed over the ova, and the bot-
tom was pierced with holes to allow the escape of water from the melt-
ing ice. The ice was renewed every 12 hours on the voyage from Syd-
ney to Melbourne. The box lLad an inmer lining, inclosing about 4
inches of sawdust to act as a non-conductor, and which answered the
object sufficiently well,

The weak points in the packing were the use of cotton stuff, which
Tots and gets mouldy, while the moss remains green and fresh, and also
that the ova were too closely packed together. For a short voyage this
Iatters little, but in a long distance the difference is great, as when one
eggloses vitality it soon decays, and the byssus, or fungus, which quickly
forms, attacks all the ova within reach, which adhere to each other, and
although little altered in appearance these ova invariably perish in the
hatching.

On the arrival of the ova at Sandridge they were removed, and taken
by train and wagon, well packed on an elastic cushion of straw, and
opened at the spring on Ercildoune estate, where the hatching-boxes
Wwere ready for their reception. On the pads covering the ice being
taken off, a layer of moss, fresh and green as if newly gathered, was to
be seen covering the ova. On this being removed, the eggs were visible

* For the purpose of completing tho record, begun in the report for 1875-'76, vol. 4,
Igive somo letters relating to seudings prior to 1877.—S, ¥\ B.
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through the thin net-like web which covered them, and at once it was
evident, to my great delight, that they were in splendid preservation,
and far advanced in hatching, the eyes of the young fish being ¢gearly
visible. With little loss of time the ova were transferred to the gravel
of the hatching-boxes, which had been prepared with great care, by be-
ing screencd to insure a uniform size, and by boiling to destroy insect
germs which might be injurious to the ova. All were got into the
Latching-boxes the same evening, except one layer of about 7,000,
which were left under the ice till next morning. About 6 per cent. of
dead eggs were taken out at once, but many were adhering in clusters,
most of which I knew could not live, but which looked healthy enough
at the time.

The. next morning over 100 young salmon were hatched, and they
were lively little fellows oven at that early stage of their existence.
When touched with a feather they would start off and swim round in &
circle, and settle down again amongst the gravel. On the remainder of
the ova being transferred to the hatching-boxes several of the young
fish were found to have hatched out during the night, and during the
day 400 or 500 made their appearance. )

The ovum of the American salnon is larger than that of the British
species. It measures almost exactly a quarter of an inch in diameter.
It is of a transparent pink color, and is nearly globular, being slightly
elongated. The young fish is about aninch long, and it has attached to
it the umbilical sac containing the yolk of the egg, which is a clean
transparent red color, and seems quite as large as the egg from which
it has cmerged. This sac contains the food of the young salmon for
three or four weeks, and is gradually absorbed, becoming smaller as the
young fish grows.

The hatching process is effected simply by placing the ova on alayer
of gravel, over which a stream of water is allowed torun. The temper-
ature of the water is a most important point, and I selected a spring
from its being of a uniform degree of cold and from its freedom from
sediment, which by settling on the egg interferes with the supply of
oxygen necessary for its vivification. As the supply from the spring is
limited, being only four or five pints per minute, I had a pipe laid down
from the creek supplying two filters which are used to increase the sup-
ply. The water from the pipe can be shut off entirely when its tem-
perature is too high, but for so far the difference hias not been great be-
tween the water from it and that of the spring. The permanent tem-
perature of the spring is 550 and the pipe supply has risen on hot day8
to 620, but the young fish did not seem to suffer in the slightest, and
those in the warmest water are further advanced. The hatehing wenb
on favorably, but a large number of the eggs arrived at a certain stage
and failed to produce live fish. Sometimes after a struggle the head
would appear, and the little creature would perish in the effort to emerge
from the shell. In others, after the eyes were plainly visible, the living
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principle became extinguished, as shown by the ovum becoming white
or opaque. The fish which were hatched, however, were strong and
healthy. For a time the dead eggs picked out were over 3,000 a day,
and prospects were rather gloomy, but circumstances proved that it
was more from the conditions to which the ova had been subjected be-
fore their arrival that the losses were attributable than to their treat-
ment after landing.

The total shipment was sapposed to be 50,000 ova, but from a rough
count the number received was estimated at 55,000, When the eggs
were opened, one layer of about 7,000 ova was put in each box. The
combined stream runs through the boxes irom one to eight, the first
boxes getting the fresh, cool water, and having the best chance, the
water heating 2° in passing through the boxes in hot weather. When
the hatching was nearly finished, a very mnarked difference was observ-
able in the number hatched in each box. No. 1 had only about 1,000
live fish out of 7,000 eggs. These eggs were on the top nearest the
ice. The next layer in No. 2 had probably 3,000 fish out of 7,000 ova.
No. 3 was the best of all, and there were probably 6,000 live fish out of
7,000 ova. Nos. 4, 5, and 6 were pretty equal, and hatched over 50 per
cent. The eggs in No. 7 hatched out much earlier, but the percentage
of loss was above the average. No. 8 opened a day later, and the lowest
layer of eggs hatched out very quickly, having the warmest water, and
produced probably 5,000 fish.

It will thus be seen that the different lots of eggs, when treated
exactly in the same way, varied very materially in the number hatched,
showing that the causes of thig difference were to be looked fqr in the
treatment of the ova when first taken, or in the mode of packing, rather
than in their management after their arrival in Australia.

After the young fish were fairly hatched but few losses occurred,
probably not 50 in the whole number. Of the ova, only about 500
remained to hatch on the 24th, and that day, although the hottest of
the season, did not appear to injure the alevins, as the young fish at this
stage are called. The number of live fish is now about 28,000, which is
a not unsuccessful result. Had the ova arrived a weck earlier, probably
three-fourths could have been saved. If they had been a week later,
probably they would have Leen a mass of putrefaction from the fish
hatching out, as happened with the first lot of 20,000 California ova
which I had brought over three years ago.

Success in most things is the result of good arrangements, made with
a thorough knowledge of the subject, and combined with favorable
circumstances, where these are beyond control. The result in this case
shows what a narrow line may lie between success and failure.

The question now becomes, What is it best to do with these 28,000
Yyoung salmon? While they are in the alevin stage tho losses are com-
paratively slight, little feeding is required, and they only require to be
kept from enemies and allowed a good supply of cool water, When the
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sac is absorbed they become perfect salmon in miniature, but with &
different coat, and can do well for themselves in the open river, being
quick and active in eluding their enemies. In my opinion they cannot,
then, be too soon turned out into suitable streams.

The streams really well suited to the salmon in Victoria are few in
nunmber, and are only to be found on the slopes running to the southern
coast from the Cape Otway or the Gipps Land Ranges. The Snowy
River and the Gellibrand River are probably the two best for this pur-
pose, but the rivers running through the Gipps Land Lakes into the
sea may probably suit the Californian salmon, which can bear higher
temperature in the waters and seas which it frequents than the species
found in more northerly latitudes, and I am not unhopeful that even the
Yarra, and the headwaters of the streams south of Mount Macedon, may
be found not entirely unfitted for the purpose.

But it will be asked, How are the young salmon to get from Ercildoune
to the Gellibrand, to the Snowy River, or even to the Yarra? This dif-
ficulty has been solved by actual experiment. By the aid of ice to keep
down the temperature, and a force-pump to aerate the water and main-
tain the needful supply of oxygen (without which no life can exist,
whether of vegetable or animal nature), the fish can be carried for 24
hours or more with every chance of success. The Yarra, or the creek
at Wooling, near Macedon, is within six or seven hours’ traveling. The
Gellibrand River is within 18 hours, as I have proved by carrying
saccessfully a few young trout and salmon from Tasmanian ova with a
very small percentage of loss. The Gipps Land Rivers are further
away, but with a steamer like the Viectoria, within 25 hours the feat
might be accomplished, and the experiment, which has been successful
so far, might Le carried to a successful result, or, at any rate, as far as
human enterprise might conduce to that end. Would it be too much to
to ask that the governinent steamer Victoria should be allowed to convey
‘a portion of these young salmon to the Snowy River and the Gipps
Land Lakes?

Since writing the above I have heard from Ercildoune, and the report
is—During the last 24 hours six ova have died, and seven alevins. The
fish are beginning to develop the gregarious instinct, and are collecting
in large crowds, and continue to de well.

I remain, &c.,
SAMUEL WILSON.

OAXLEIGH HALL,

East 8t. Kilda, Melbourne.

Editorial of Melbourne Argus of December 1, 1877,

The suggestion with which Sir Samuel Wilson closed his very interest-
ing letter in our yesterday’s issue on the subject of the introduction of
the salmon into the colony—viz, that the government should give the
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"gervices of the Victoria to complete the work already so far advanced—
is eminently reasonable. When private liberality and enterprise have
done so much towards the conferring of a great benefit upon the
country, it would be churlish to a degree if the state were to refuse to
assist in the little that still remains to be done. Sir Samuel imported
the ova at his own cost, and hatched them out in his own hatching-
boxes, and it only now remains to transport the 28,000 infant salmon
that form the magnificent result of his labor and outlay to waters suit-
able for their growth and increase. The Victoria could not be more
usefully employed than on this errand. It would ouly be a matter of
20 or 30 tons of coal, and some extra wages. Probably £100 would
cover the whole cost. TFurther, if there is anything that the railway
department can do to further the~distribution of the young fish, that
also should be done, promptly and cheerfully. When the history of
fish acclimatization in Victoria comes to be written, there will be several
of our older colonists who will be entitled to warm commendation for
their exertions in the cause. About twenty-one years ago Mr. Edward
‘Wilson showed what could be done in the matter by transferring the
cod from an affluent of the Murray into an affluent of the Yarra, thus
giving this noble fish an entirely new habitat of great extent. A little
later Mr. Learmonth introduced the same fish into Lake Burrumbeet.

J. O. Firth to the Melbourne Argus of January 9, 1878.

SIr: My attention has been drawn to a letter appearing in your
issue of November 30 from Sir Samuel Wilson, detailing his operations
relating to the hatching of some 50,000 salmon ova recently received in
Victoria from California. Every one will be pleased at so successful a
result, and grateful to Sir S. Wilson for the care he has taken with so
valuable a consignment after it reached his hands.

It is, however, I think, to be regretted that Sir S, Wilson, through
inadvertence or some other cause, omitted to state to whom the colony
of Victoria is indebted for so great a boon as the Californian salmon.
Asg I have had opportunities of becoming acquainted with the matter,
I will, with your permission, supply the information so innocently omit-
ted by Sir S. Wilson.

In June last Sir Samuel applied to me to procure 50,000 salmon ova
from Oalifornia. I informed him that, though alinost too late, I would
write the Hon. Spencer F. Baird, chief of the United States Fish Com-
mission at Washington, by the next mail.

I wrote Mr. Baird, acquainting him with Sir 8. Wilson’s request, and
asked him, if possible, to confer a lasting obligation on the colony of
Victoria by sending 50,000 salmon ova. In due course, Mr. Baird
courteously replied, acceding to the request, should the lateness of the
order permit of its execution. By next mail I conveyed this intimation
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to Sir 8. Wilson. On November 2, 1877, the mail-steamer brought the
50,000 salmon ova for Victoria.

It will be scen that this noble gift of salmon is due to the generous
good-will of the people of the United States, directed by the high-minded
and courteous chief of their Fish Commission, the Hon. Spencer F. Baird.
No charge whatever is made beyond the cost of transport and packing,
and even this has not yet been made. When we consider that the
United States has constructed expensive fish-breeding establishments
on the M’Cloud and other rivers, which are kept up by large annual ap-
propriations by the Legislature of the United States, for the purpose of
stocking their own rivers with fish, the noble generosity of their gifts
of salmon ova to New Zealand and Victoria, the colonies of a foreign
nation, will be fully appreciated, and I trust you will pardon me for
thus supplementing Sir S. Wilson’s letter. .

I regret, also, that Sir 8. Wilson should have felt it necessary to com-
plain of the imperfect manner iu which the ova had been packed in
California. This packing had been done by the officers of the Fish Com-
mission at the M’Cloud River, whose experience ought to have enabled
them to pack the ova in such a manner as to secure suceess. That they
have done so is evident from the fact that about 95 per cent. of the ova
arrived in good condition. Sir 8. Wilson will, I think, regret that in
this instance he ‘looked a gift-horse in the mouth,” and found nothing
worth a. complaint even then.

Regarding Sir 8. Wilson’s statement that this consignment of ova
narrowly escaped destruction, because in about two days after arrival
most of them hatched, I may say that during the last three years the
United States Fish Commission have presented one million salmon ova
to this colony, the whole of which have been distributed throughout the
colony by me, one-third of which I have personally placed in the hatching-
boxes and shingle-beds of this part of the colony, and in every instance
I have noticed that two days after the removal of the ova from the low
temperature secured by the ice the retardation ceased, and within forty-
eight hours of the increase of temperature from 35° Fahrenheit to 60° or
660 the hatching process was nearly completed.

I regret, also, that Sir 8. Wilson has published no acknowledgment
to Mr. A. 8. Webster, of Sydney, a gentleman whom I had requested
to see the ova transferred from the Californian steamer to the first Mel-
bourne steamer in case no person had been sent by Sir S. Wilson to
take charge in Sydney. To the admirable manner in which Mr. Web-
ster carried out my instructions the safe arrival of the ova in Melbourne
is largely due. To the agents in California, the proprietors, captain,
and officers of the California mail-steamer City of Sydney, in my ca-
pacity of president of the Auckland Acclimatization Society I have for-
warded and published the thanks of the Auckland council. I have on
this and all similar occasions taken care that the services of every
helper in this good work have been duly recognized and published, not
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merely on the ground of policy, to secure future co-operation, but be-
cause they have well deserved recognition. Of my own humble services
-I'say nothing beyond this, that the cost of transit from San Francisco,
cost of ice, ova, and ice-chests, provided in Auckland, have been de-
frayed by me, which I pray you to permit me through your columns to
present to the people of Victoria as my contribution to the great work
of introducing salmon into your noble colony.

I am, &e.,
J. C. FIRTH.
AUOKLAND, Decemb. 27.

Sir Samuel Wilson to S. F. Baird.

ERCILDOUNE, BURRUMBEET, March 16, 1878,

Sir: I have learned from Mr. Firth, the president of the Auclkland
Acclimatization Society, that 50,000 salmon ova which were received by
me from New Zealand have been supplied by the liberality and generosity
of the United States Government, and I now, on bebalf of myself, who
carried out the experiment to a successful result, and on behalf of the
colony of Victoria, which will, I hope, benefit greatly by the acclimati-
zation of such a valuable fish as the salmon, beg to offer my best thanks
for the very valuable consignment of ova, and for your care and trouble
in sending them so safely. .

I have to request that you will convey to the Government of the United

States the warm appreciation by the people of Victoria of the noble and
gencrous spirit which prompts them to support so liberally an estab-
lishment calculated to do so much good to the human race. On behalf
of this colony I tender them my most hearty thanks.
- It will interest you to know that the ova arrived, after their long voy-
age and transshipwent at various ports, with a loss of only 6 per cent.,
and out of 50,000 about 28,000 were hatched successtully. The bulk of
these were distributed safely in all the rivers and streams likely to suit
them in the colony, and, from their capability of resisting high tempera.
tures, they promise to succeed admirably, so far as can be judged at
present. The next report of the zoological and acclimatization society
will contain a report of the experiment, and I shall do myself the honor
of sending you a copy. -

I should much like to introduce here some of your Salmo fontinalis and
Coregonus albus, if the ova are procurable. I observe that the latter has
not hitherto succeeded in New Zealand.

I have just received a small quantity of English salmon ova (Salmo,
salar), which, I hope, will succeed as well ag your 8. quinnat.

I have the honor to be your obedient servant, ‘
SAML. WILSON,



832 REPORT OF COMMISSIONER OF FISH AND FISHERIES.
Sir Samuel Wilson to S, F. .Ba/ird.

OAXLEIGH HALL, EAST ST. KILDA,
Viotoria, Australia, July 22, 1878.

DEAR Sie: I have the pleasure of acknowledging the receipt of
your letter of 24th May, and have to offer my best thanks for your con-
tinued kind offers of salmon ova for this colony. I have been making
inquiries as to the temperatures of the waters of the Murray River,
which is the largest stream in Australia, and from what I can gather it
will, I think, be found suitable to the Californian salmon. To be success-
ful, the thing should be done on a large scale, and not less than 500,000
or 1,000,000 ova obtained forit. As theundertaking would benefit three
colonies it should be a joint affair, and would be rather too heavy for
any individual to attempt to carry through. I intend to propose the
matter to the governments of the three colonies interested, and hope
that it may be taken up by them,

Regarding the Salmo fontinalis ova, which you so kindly offer to send,
the best way will be to place them in a box similar to those in which
the salmon ova were sent here, but smaller, with a supply of ice inside
the box. The case should be sent in the ice-house of a steamer to Lon-
don or Liverpool, thence by rail to London, to be placed in an ice-house
till forwarded by the Peninsula and Oriental Company’s steamer in their
ice-house, or by one of the new fast line of steamers to Melbourne. This
will obviate the dangers of freezing in crossing the Continent.

Be 80 good a8 to consign the égis to Messrs. Robert Brooks & Co.,
Cornhill, London, who will follow instructions and forward them to me.
They will also attend to their forwarding from Liverpool should there
be no steamers direct to London. Should there be no ice-house, a large
box of ice would do very well instead as far as England, as the weather

‘is then cold. _

You do not mention the Coregonus albus, which is a very desirable fish
to acclimatize, but which may need lower temperatures than our waters
here. '

I bave the pleasure to inform you that the council of the Zotlogical
and Acclimatization Society have, in token of their appreciation of your
very valuable services to the caunse of acclimatization, awarded to you
their silver medal, of which you will have official notice from the secre-
tary.

I shall send you a report of the different attempts that have been
made to introduce the salmon here, which will appear in the next volume
of the society’s proceedings, now in the press.

The shipment of English salmon ova by the Chimborazo was almost
a complete failure. I received three boxes containing about 1,700 ova,
but two of these only produced one live fish.. The third box con-
tained fine, large pink-ova, but there were only 320 in it, and-of these
200 looked well, and 150 live fish were hatched. From some cause they
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all died but 32, which are still alive and doing well. The remainder,
about 52,000, that went on to New Zealand, were nearly all bad, but a
few hundred were hatched. Ihavenot heard how many survlved The
English trout ova, by the same shipment, came to New Zealand in good
order, but they are the large species Salmo fario ausonit, of Giinther, and
prove too large for many of our streams. We want lhere your smaller
variety—the 8. fontinalis or the S. farieo gamiardi—the “burn trout” of
the Highlands of Scotland.

I cannot close this letter without again expressing my admiration of
the generosity and public spirit,in a cosmopolitan sense, which is dis-
played in the kind manner in which you, as the representative of the
United States, have so freely supplied ova of your valuable fish for the
purpose of stocking the waters of Australia and other countries, and I
only wish that we had something of equal value to offer in return.

Pray accept my best thanks on behalf of the colony, which is greatly
indebted to you,

And believe me to be, yours, very truly,
SAM’L WILSON,

P. S.—Any expenditure incurred I shall be happy to liquidate on hear-

ing the amount.
8. W.

NEW ZEALAND.
J. 0. Firth to §. F. Baird.

AUCKLAND, April 11, 1877.

DEAR Sir: I have duly received your valued favors of December 21
and 19th January, and have read their contents with a great deal of
pleasure.

Y thank you for your cordial and generous offer to supply a further
quantity of salmon ova, if necessary, under certain conditions detailed
in your letter of January 19.

I have now the pleasure to inform you that the council of Auckland
Acclimatization Society, of whichsociety themembershave done me the
honor to elect me president for the current year, are desirous of obtain-
ing a further supply of salmon ova on terms of your letter before cited,*
and I have the honor to ask you to be good enough to cause to be for-
warded tous atthe proper time, through ouragents, Messrs. Oross & Co.,
of San Francisco, 200,000 salmon ova.

R. J. Creighton, esq., New Zealand agent in San Francisco, will also
interest himself in seeing thatevery facility be offered by themail steamer.
~ About a month ago I located the last batch of young salmon for the
season.

* Payment of aoctual expenses of obtaining and forwarding eggs.—S. F, BAIRD,
53 F







