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100*-SALMON AND T R O U T  ICATCRFltlER IN RCOTCAND. 

B Y  J. BARKER DUNCAN. 

[Papor read M%re tho Scotch l~iishcries Irnprovciucii t A~socintion.] 

(1) HOWIETOUN PISHERY.--This fishery belongs to the I h - 1  of 
TJauderdale, Stirling. It w a s  com~nericed iii 1S73. Front year to year 
i t  has been extentled and perfected so ;IS to 1i:ivo gained i i  world-wide 
reputation as a tish-breeding establislitiiei~t. Up\vards of tw iiiillioiis 
of trout O r i i  are 1 i 0 ~  aunually incubated at this tishery. Last scitSOi1 
no less tliari 90,000 yearling trout \ycre delivered froiii it to all parts of 
Great Brititiu and Ireland. Two cousignmenta of trout o w  and one of 
sdmoii were also forwarded successfully to New %esl;~ucl. Loch Leven 
trout {kalnio leuerrensis) is tlte specialty of the fishery. Aiuericslii brook- 
trout (B. foiztinalis) and coiriinoii trout (8. jurio) are also extensively 
cultivated. All eggs are eyed 011 glass grills, cxperieiict? having show11 
tltiit the strongest embryos nud healthiest Sry ilre obtained bg th i s  
iuethod. The iiorm:d period eggs take to hstch is found (with water at, 
44.10 Fahr.) to be as follows : 8. jctrio, 71  dRS8 ; 8. /ecciieiisis, 79 (1;tys; 
#. fontiwalis, 73 days j aud S. salai., 77 days. Every tweiity-Sour hours 
about one iiiillioii galloiis of water flow tlirough tlic pond system oftlie 
Ilatchery, which secures ttioi~ough neratioii. There ;ire 110 less than 
thirty-two lish l)ontls at Ilowietoun, a r i d  one botaiiical, the latter being 
in course of coiiipletiou. There are, besides, Sour poiids at Craigend; 
and oue of nine acres at Goldenhove, mhicli is tined for rearing fish for 
tile fishrmmger. Very important experiments iii 11) bridizatron are being 
conducted at tho fishery. Tho stafr required for the working of the 
est.&lishment coiisists of 
there are in addition coustalitly eulployed SOU laborers a i d  a t  least two 
carpenters. 

(2) SoLmhY pIsI~EIw.--TItis \\'as established by its proprietor, 3f.r. 
Josep]l J .  Al-~iiistea<1, ill 1ss1, S l 1 ~ ) e l ' S ~ c h l i g  Tl'Outdiil(? Fishery, near 
Reswicli, Cumbcrl:iucl, wliicli was established in 1SGS. It ie situated 
llear the Solw;qr, ill liirB~~tl\)rightsliire. Hatoliiiig on glass grills is 
also pursned at; this fishery, the percentage of loss being thus reduced 
to a miIiirnum. Mr. Armiatead breeds at his establisliincnt several 
kinds of trout, :~nd  char: SU~IIIOII, and ~e:t trout, grayling, aud other 
freshrntkter fishes. Tho hatching liouse is C i b p a b l e  of lioldiitg several 
iuiIlioiis of ova, and a t  present contailis apparatus that will hatch about 
one inillion.. A ~ne:~t-liouso, ice-house, filter-hoiis.?, and otlier buildiiigs 
liave also been erected 1 aud these, wit11 iiiiicteen ponds in operation, 
and two in course of con8tnictio11, occnpy al)oiit :LU iLcrC of ground. A 
ini18oum :incl laboratory have beell oomiuucccl to facilitate ~ h o  study of 
the variolis details oounected with tho fishery. Tho ova and fry esti- 

iiiaiiager, tliree ii1011, oiid four girls ; 
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mated for disbribution froui the fishery, during the season just com- 
menced, is sometliing short of one million, including British and foreign, 
the bulk of the latter coming from Norway. Small, as me11 as large, 
quautities of ova are supplied from the fishery to enable amateurs to 
trg experiments in fish-culture ; and an illustrated catalogue of the ap- 
paratus required for conducting suclr. experiments, and containing in- 
structions, may be had on application by post. Mr. Armistead also 
supplies a list of aquatic plants as a suitable antl most important ad- 
junct of fish.cultnre; likewise proper food for trout, in the form of fresh- 
water shrimps, mollusks, fish meal for feeding fry, Qc. Mr. Armistead's 
poRtal address is Solway Fishery, near Dumfries. 

(3) STORMONTFIELD PONDS.-These ponds were erected in 1853 by 
the then proprietors of salmon fisheries on the Tay. They are situated 
aboaf; five miles above Perth, on that river, and occupy, roughly, about 
two acres of ground. Under Mr. Robert Buist, a t  that time the super- 
intendent of the Yay fisheries, a long series of experiments was con- 
ducted, proving many interesting points in tlie life history of the sal- 
1110~1. These cxperiments-well Imoirn as the '' Stormontfield Experi- 
ments "-demonstrated, not only the practicability, but the profitable- 
IICSS of rearing salmon artificially. The Stormoutfield ponds are iiow 
superseded by the Dupplin liatcherx (referred to below), but are still . 
used for purposes of breeding and rearing. The breeding boxes number 
360, and are placed in thirty parallel rows, in the open air, on a gentle 
slope. Of these boxes some 200 are being used the present season. 
'I'hey are laid with gravel. The present superintendent of tho Tay fish. 
eries, Mr. Alexander H. Lnnisclen, states that in his experience the per- 
centagc? of loss is v e r ~  great as compared with that under the new system 
followed a t  Dupplin. The two rearing ponds a t  Storniontfield have 
been stocked for this season with about 20,OOOfryfrom the Dupplin hatch- 
ery, whicli are doing well, antl are iiow parr about. 2 inches long. The 
fry, feci on ground liver, are kept for about two years in the ponds be- 
fore being turned out into the river aiid tributaries. 
(4 ) DUPFLIN HATcHERP.-This new fish-breeding establishment of 

the Tay District Board is situ6ted a t  Newmill, Dupplin castle (the 
property of' Lord Kiulioull), Perthshire, on the river Earn, a principal 
tributary of the river Tay. It was instituted late ir! 1882. The hatcii- 
iug house is Sed by spring water, a t  the rate of about 12 gallous per 
itiinute, which, however, is increased about a half more after the eggs 
are hatched. The gross hatching capacity of thc  boxes is estimated at  
300,000, These are placed in four rows, fifteen being fitted up  on the 
glass grill spstom, and five with the Wilmot tray, the vhole a t  present 
contaiiiing, i t  is ctilcnlated, some thousantls over the estimated capacity. 
It has been fouiitl that a much larger proportioii of loss in eggs and 
young fish has inarlted the boxes with the Wilmot trays. But, 011 

tlic other lianil, about :L third more of eggs can bo laid in a box fitted 
with the trays, which i8 an advantage if ova is plentiful. An attend- 
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illit) in special charge of the hatchery keeps a daily account of loss in 
eggs : ~ n d  fiy during the whole season. The loss for the past season 
amouiited to 24 per cent. The nuniber of days in lretching has been 
64, or1 the a.c.er:ige, the lowest uumber beiug 59 j mater temprrature, 45 
degrees. The fry are kept till about 40 days old, aud tlieii arc distrib- 
uted i n  the river Tny aud its tributaries. 

(5) INCH LEVEN IIATCHEEY.-T~IC liatcliiiig house in con~ieotioii 
witli the well-known Loch Leven fishery (Kinross-shire) was erected 
in 1883 by the Loch Leren Angling Association, Limited, assisted by 
t h e  proprietor of the lake, Sir Grahain Montgomery, Bart. The cost of 
erectiou was S220 19s. Bd. [about $1,1181. It is situatccl about SO0 Sards 
froui the loch, beside a mal l  strcam. The water supply is got from :L 
spring, about GO0 yards from the house. With a temperature about 44 
degrees, the period of hatching is from GG to 78 days. There are 12boxes- 
9 fitted up witli glass grills, mid 3 with Wilinot trays. Last semoti 
about 180,000 eggs were laid dowit. Tlie pcrcerttagc? of f:iilure’nTas ex. 
ceedingly suiall. The fry were strong and healthy, and were distribnted 
in tho spring mouths in the several feeders of the loch. This season, 
about 220,000 eggs have been laid down, under the superintendence of 
Captain Hall, who intcnds putting the fry into the loch tribut:tries five 
or six w%ks after hatching. Prior to the erection of a special hatching 
house for the loch, Lord Landerdale has, at different times since 1874, 
stoclred it with Loch Leven fry slid trout, bred at his own fishery. 

(6) LINL~TIIGOW PALACE LOCII FIS;nsRY.-This fishery was opened 
in May, 1SS4. It beloiigs to MI.. A. G. Anderson, fish merchant, Edin- 
burgh, who has leased the loch for augling purposes from the c)ro\m. 
A hatching house has been erected close by the loch on a srnall stream. 
Two ponds are attached-one for adult trout, and the other for rearing 
fry. A third and larger pond made of concrete is in course of construc- 
tion, for stock pnrposds. The entire hatcherx aiid ponds occupy about 2 
acres. The hatching capacity is estimated rtt 600,000. For hatching, 
glazed terra-cotta troughs or tanks, and boxes covered with pitch, are 
used. The former do nor; give tho same amoiiiit of space as the latter, 
in which :%re placed 1:yers of perforated zinc trays-three or four to 
c!ach box-thus 1)rovitliug a holdiiig capacity of from 16,000 to 20,000 
per box. Over 200,000 ova are alrcacly laid donw for the sewsou j but 
:L large nulnber of trout have still to bo stripped. Last lnouth 3O0,OOO 
young tronc, a11 strong  rid he:~ltliy, and uieasuring from 39 to 59 inches 
in length, were put into tho loch. Mr. Andersoii finds the eggs hatch 
out in about 63 days, at a, temycrature of about 45 degrees. Last sea- 
#on the loss in h:itchiug was about 3 per cent. So successful has Mr. 
Anderson’s llatchery beeu that he has erccted another house--ma~e of 
wood (50 feet loug end 7 broad), covered with felt-vith ai1 estimated 
hatching capacity of 300,000. Youllbp salmon hatched fxom the ova, 
titken from ~1 doud fish killed by the salmon disease, have thrived 
remarkably well. There is also a tank of ova in ths hatchery taken 

. 
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from a female trout that had been twenty-four hours dead, and im- 
pregnated with the milt of a male fully four clap dead. These eggs 
have now been in the tank for about three, weelis, and are looking 
healthy-the loss a t  present being only 14. per cent. A large arrival 
of Schoodic or landlocked snhnon ova is expected at the hatchery from 
Washingtor;, United States, and also a consigninent of “Great Lake” 
tront ova from the Seewiese fishery, Wurtzburg) Gerinauy. 

(7) MARQUIS OP AILSA’S HATCIIER17.-~hii3 private hatchery is 
situated at  Uulzean, in Ayrshire. It was coinnieuced in 1S7G. In that 
year a fern boxes only were erected outside the vineries in the gardens 
at Uulzean castle. and put under the charge of the gardener. These 
boxes held about 88,000 salmon ova, which did pretty well ; also 2,000 
Char ; 2,000 8. fontinalis, and a quantity of common yellow trout. When 
the wind was high, however, it was Sound difficult to attend properly 
to the boxes outside owing to the rippling of the water-a,ny bad eggs 
being, from this cause, not easily seen. In the following year, therefore, 
the boxes were fitted up anew in the peach house 011 a much larger 
scale. They are now capable of hatching out 250,000 salnion ova yearly. 
The ora  is got from the Doon, Stinchar, and Miunock-the fish being 
artificially spawned when netted-and the fertilized ova thereafter con- 
veyed in cans to the hatchery, a distance of 25 or 30 miles. For the 
last six years there have also been annually hatched 10,000 Rhiue sal- 
mon. In addition, char! S.fontinalis, and Loch Lcven trout, have beeu 
hatched annually, and introduced into the hill. lochs on the property. 
The eggs are hatched on gravel, with a constmt supply of pure water 
flowing through the boxes j and very satisfactory results have been 
obtained. The fry are turned out into the rirer Doon immediately on 
absorption of the umbilical sac, being conveyed in cans a distance of 
10 miles from tho hatchery, and put, into the river about 8 miles from 
the sea. In  two seasons, wlieii ova  as plentiful, over 300,000 ova were 
hatched. There are ponds h i  which the fry were a t  first kept till they 
were a’ year old, but these have been abandoned, its i t  has been found 
that the present practice of putting the fry out when the sac is absorbed 
is equally satisfactory. 31r. Young, the inspector of Scotch salmon 
fisheries, says in his second report, in which the Ayrshire salmon rivers 
are described : 6 ‘  Thanlrs to the enlightoned liberality of the Mitrquis of 
Ailsa, the number of fish in the river Doon has been greatly increased 
by means of artificial stocking?’ 

(8) BENMORE HATCHEEP, KILMUN, ARGYLLSHIRiB.-This hatehery 
was constructed by Mr. James Duncan, of Bemiore and Eilmun, in 1874, 
after the plan of Storrnontficld, for the purpose of stocking the river 
Echaig with a largcr class of salmon. The results were very marlred, 
riot only in the greater number, but in t he  increased weight of the fish 
caught. Prior. to the introduction of the hatching boxes, the grilse 
caught weighed about 34 pounds-rarely exceediug 6: pounds, while 
salmon weighed about 7 pounds. After the introduction of the boxes, 
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grilse were seldom got under 53 pounds, while the heaviest salmon 
caught in the river in 1882 weighed 1s pounds. I n  Loch Eck, out of 
which thc Echaig flows, fish \rc.ig%ing nearly 30 pounds have been taken 
with the net. The cagacity of the hatchery is 100,000 ova. In the 
season of 1882,80,000 young salmon from Tay aud Tweed ova, after the 
ab>orption of the umbilical sac, mere turned into the river and tribu-' 
ttiries. .The boxes are filled to within a few inches of the top with 
coarse gravel, a layer of finer gravel above forming the bed for the ova. 
The loss has not exceeded 5 per cent. Tho hatchery has been idle for 
two seasous, it being questionable if any permanent benefit can be had 
in the attempt to stock small river8 ou the west coast a t  present. 

(9) LOCHBUY FISHERY, ISLE OP MuLL.-This fishery was established 
in 1878. It is the property of Maclaine of Lochbuy. Upwards of 50,000 
ova of salmon, sea and other varieties of trout (Salmo fontinalis, kc,), 
are anntially' hatched. The proprietor every rear ii&orts eggs from 
Norwa,y, Germany, Austria, and Ailbrim. There are large ponds for 
tho reception of fry and for keeping breeding stock. The specialty of 
the establishment is the breeding and rearing of salmon and sea trout 
(spawfied from the wild fish caught in. the rivers on the property), for 
the restocking of the rivers and lakes on Lochbuy estate for sporting 
purposes. Large sheets of water on the estate, which were utterly un- 
tenanted by fish, nom teem with splendid varieties, and afford magnifi- 
cent sport to the angler. The proprietor not only stocks his own ma. 
ters, but also sells oya, fry, or grown fish. 

(10) ABERDEEN HATCHERY.-!hiS hatchery was established in the 
end of 1863 by the district boards of the rivers Dee and Don, and has 
been under the experienced management of Mr. Alexander Adam, man- 
ager of the Aberdeen Salmon Company. T t  is erected in the fish house 
of the salmon company, where a quant8ity of ice is always kept. Tho 
average time of hatching is 107 days. There are 13 boxes made of slate 
laid in with gravel. Prom 15,000 to 20,000 are hatched out every year. 
The fry are distributed iu the rivers Dee and Don as soon as the urn- 
bilical sac is absorbed. The average loss in hatchiiig has been fouud 
to be about 7& per cent. The fry are taken up the rivers from 10 to 20 
mites, sometimes as far as 40 miles, in pails, and, by using a littlo ice on 
the way, the temperature of the water is kept down. 

(11) THE MORISTON E A T C H E R ~ ,  INV~ItNESS~SHIItE.-This hatchery 
was erected in 187s on the properly of J. R. J. M. Grant, esq., of Glen- 
inoriston, for tho purpose of stockiug tho river Moriston with sal- 
inon. The Moriston was not accessible to salmon until a pass wa8 
formed, a few years ago, a t  the falls, near Loch Ness. The hatchery is 
situated 3 miles above the falls on a tributary of the river. There me 
40 boxes %id with gravel, each large enough to receive 1,000 salmon 
ova. Neither the glass grill system nor the Wilmot trax has yet been 
tried. An average of aboiit 30,000 fry were turned out in each of five 



456 BULLETIN O F  THE UNITED STATES FISH COMMISSION. 

years ; the fry from the hatching of the spring of 1883 only being turned 
into a temporary pond, where they were kept until they were :L year 
old. A few salinon are seen every year ascending tlie pass into the 
river, which is strictly preserved, it beiug thought. desirable not to dis- 
turb the water yet, either by rod or by net, for the purpose of s1)ort or 
of collecting ova. Mr. Graiit is anxious to make the Moristou ail early 
fishing river, and, with this view, takes ova only from other early 
rivers. Some of the proprietors of these rivers in the neighborhood aro 
averse to disturbing their waters for the collectiou of ova, and the fish- 
ery boards, in the absence of unauimity on the question, do not he.0 their 
way to give authority to take ova, as t h y  doubt whether they 1ias.d 
the power to do so under the present law ; consequently, the 1iatclim.y 
has not been filled during the last two spawning seasons. 

It appears that the Duke of Sutherland’s hatchery at  Loch Brora, 
Sn&herlandsliire, and the Duke of .Buccleuch’s ponds a t  Drumlau&g, 
Durnfriesshire-the latter so celebrated in connection with the experi- 
meuts and observations conducted there by Mr. Shaw, bearing on the 
life history of the salmon in its early stages-are not a t  preseut in oper- 
ation. Iiifbrniation has been soukht, but not obtained, regardiiig tlie 
artificial ponds which were at one time kept on the river Thurso; so 
that it is not known whether these ponds are still used. The same re- 
mark applies to the ponds which were, at  one time, kept a t  Inpershin, 
Sutherlanclshire, by Mr. Andrew Young, whose name ranks with those 
of Sliaw and Buist as a close observer of the early life history and mi- 
gratious of the salmon. The hatchery formerly kept a t  Rossdhu, Loch 
Lomond, has, it is understood, fallen into disrepair, not having been used 
for a good many years. The two ponds, however, shill remain, and, as 
boxes could be erected without much expense, this little establishment 
~niglrt, with very little trouble, be resuscitated. At Barenscraiy Castle, 
on tho river IJgie, Aberdeenshire, a set of hatching boxes a t  one time was 
niaiutained. It was considered, latterly, that the Ugie fishing was uot 
much benefited by the operations conducted. A hatching establishment 
existed at Tongueland, 011 tlie river Dee, Kirkcudbrightshire, for soine 
oight or nine years prior to 1871: but, after the death of the then tenant 
of the fisliings, Mr. John Gillone, it appears to have been allowed to 
drop. His sons, however, it is understood, contemplate its revihl. 
The district board of the South Esk (Forfarshire) placed a few breed- 
ing boxes on a tributary of that river a good many years ago, but 
these apparently did not succeed and do not now exist. 

It is not pietended, however, that this reference to hatcheries and 
ponds that have once been in operation, by any means includes all 
that have existed in modern years in Scotland; as it is believed that 
niauy private individuals have, a t  different time#, made orgperilnents in 
fisli-culture 011 a larger or smaller scale. 

ZDINBURGH, SUOTLAND, November 26,1884. 


