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UAIZVO 80CUTI BAUIO> !> nitE WATIl.

By C. \r< r.K»v Frankii, Ph.n.. F.RS.C. Me.

Curator of thr Dominion Hiologir.tl SIuHoh. .Vdnoimo, B.C.

,.I„.n!! TI'"'
" ''•"'*•

'""r"^"' ""«n'l»»« h«vo lH*i. nm,i.. io wir the Allaiitio^ulmol.. .Va/mo Mur. ., nwmrity without KmittiiiR it t.. have «<h«h to the «„.

i.ii,7 !^ .'^"'f
'''/."*'*'""""'

• • • w'"t«'«''''>»ow:'I"«n«rertoyour
..qu.ry 8b....t ...Imon for 1 Imve put into my newly fonucl pond., the water w« «r.t

a mnn Sii" n
•«»»-«; '""d of 1H.W. ^.u i„ April. IHJJl, I put in • *.«.„ o, two .m.11.almon fnr. 3 or 4 .nche. long, taken out of a river here, thinking it would be curiTu.

to .ee whether they would grow without the p<»«,ibility of their getting to the ie. or
.Hit water A« the pond, between thne and four arm. in extent, had been newly

W.01 ,1.. ..loped and filled up. of thn b.^t salmon colour outride, the fl...h wel XvouWdand well-eoloured. though a littl.. paler than that of new-run flah
'

"

.1 ,J*'«\"V^T/" ''"••^'^'*'^'
"f

'«' «• it *«'t. but no evidence i. given that anyof U^o «.h hved to n.atur,ty. Jt ha. been .hown by Dahl. Button, and other. Zt,n wme r.ver« .n partuukr. the Atlantic »almo„ con.Tnonly remain, three yean, in
fr..ah water, the length of t n.e thene were kept, without any artificial rentraint. TheoxiHjriment lo u.tere«ting. however, since it »how» that the retention idea i» by no
nicaii!i of recent development. '

Mcnries" refer* to thi* txperinient and mentions otherg a» follow*:: "Since thenvarious expenment. .,, th.« airc-tiou have been con.lucted with more or k*- nucce^m tably f',o«, by S.r J. Gib..,,. Maitlund. at Ilowictoun. where egg« .U«o«ked "nT;w nter of 1880-1 were duly hatch..! and the fry reared until. whTn«I^Sr"elr.
."l tirr;!*; '""r

"•"; Zr^rl- '•"? ^^'^ ^"'""^ to be ready to .pawn. a.Kl the ovaof the femak>8 when fcrt.lm.l by milt, were found to develop in a perfectly normal
man... In the report of the H^h.-r,- Board for Sctlan.l for the v..ar 1908, part II
flPP III. .Ictail* are given of a male griW kclt which, owing to an oversight*was „.t for a year in a small frosh-water 'catch-pit.' and which, in spite of thesjunnatural ..oiiditions, had again bc(.omc rir>e for spawning.

. '7'""""f*' t'l"
kii.d...'«s of Mr. (!...rge Muirhead. the commisHionor '„r the Dukeof Richmond and Gordon, who .cat the .caies and particulars to .Mr. CahlerwoLl

ho tL^\"J^
*" examine the s.;„l.. ..f a somewhat remarkable fish. w.hi..h .lied at'the Tug.H.t hatchery, on the Spey. m August last. The d-tails of the life of this mostinterestn* »Pe<-;men--a inale-as suppli.nl l.v the keept-r of the hatchery are a. fol-lows: 'Ilatohed in April. 1905. .1... parr was place.1 in the rearing pond in the summerof the same year, and was retain..! th-rc until the date of its death in August 19nwlier. It weighed 4 ,K,unds :i oun,... During this periml it spawned twU^ for tt 2mtime m January. 1910. and for ti... s,.-.m,l and last time in March. 1911 • '„n the latteroccasion its ' ight was .5 poumis :! „un,..«.. 1 pound more than when it died.'

'Tarrell, Wm. A hi* iry of l.rlllsh lishts. Fart II, 183«, p. ji
~

1 01 i'»f"/''*' ^' "!; ?*• ^^ Infrequency of Mpawnlnit In the salmon.
1911, Fishery Board for iMotland, 1912. p. -..

Halmon Fisheries 1. for
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• MORM V, A. Ittt

" It U inbfMtiiiR «• oWnrp that, alihouirh lhi« ffih f^njoymi stnidy Und ffcd-
inc. it bad only alUinml i.in-umth of th.. wfiffht it wouW. in all probubility, harp
ifHphnI had it »|*nt thf lant four .vpbi* ..f itn life in thp natural manner ii. the am,
iihd tlu- m-alM »h.'W that thf ftwliuir iiaa hwn, a* ori«> mifiht ripcrt, of a nvular
fharsctiY, and it woiikl he impoMibli* to mtimate the a«e in the reitular way. The
I tMenee of « »|>awninR mark i» at ftnt »iRht |iarti«<ularly itrikiiiic, althoURh thia i*

t to mirpriainff when one reroembent that a irreat deal of thr ernninn of aealea take*
plao« after the ftih ha« <twied feeding ami left the *e«. and while it if in fw rirer
Itefora i|>awninff."

Maaterman* maket reference to lalnion that were l>red in tank* at the Plymouth
Marine laboratory. He «ay»: " Throuirh the rourteay of Dr. Allen, the Direetor of

Um Plymouth Marine laboratory, I was enabled to examine the aeale^i of younir Mimnti
which were bred in the tanks, and for two itucceiuiive seaMi.w were ' iitri|iped ' of ripe

ova and milt. Their scale* dhow no trace of worn edict' or of itpawninK mark." He
Rives a photofraph of a M-alc of oi.e of these Kalmon (see (Iff. 27)

Himilar eiperimentM have been carried on with the British " sea-trout ", the
migratory trout of the Hritish coasts, the name applied tu it by those wImi consider th«<
*• brown trout ", said to be non-niiffratory, n different species and even by those who
think the two are of the same speeies. iifvelo|x-U under different conditions. Tate
Kegan* definitely states " In the Dritiiih Islctt there is only one species of trout."
T^imond'' uives an Approving re\ w of the argument* presented by Kegun and in dis-
cuaaiug one of these, vijt., that «•« trout, if prevented from going to the sea, will live
and breed in fresh water, makcH refcren<-e t4> an cx|ierimcnt carried out at Ilowietoun
under th«' supervision of the hauhery MU|ierinU>ndeiit, John Thompmiu, whose notes are
ret-orded thus: " Tlie parenU were cauglu in a tributary of the river Forth, brought
to Howictoun and spawned on Novemb«'r ti\, IMWI. Tliere were 4.'>0 ova laid down to
hatch of which some SlWl hatchcti out Huc<-«iwfully in February, 1H87, and the fry (some
2M)) were shiftetl from tht> hatchery hous«> to one of our ponds, in June of the same
.ear and then fed the san.> as otlier fr>-. The young tish were again shifted into a
larger pond in June, 1H8H, when the average sixc whs found to be about three inches.
In August, 1KH». sonic xiMH-inien tish, about six in<-hc» in length, were taken from t»M'
pond by Dr. Day for examination and i-omiNiriKon witli common trout. .V. fario, and
we were all agreed that it was impossible to distinguish them by the eye from S. fario.
In April, 1890, the «sh were again moved to another |iond and I H|iawned some of the
female* in November of the same year, crossing the ova with milt from S. levrnftuin
and S. fontinali*. A few fry of the former were hatch<>d out and reared but were after-
wards mixed with other fry. The n-mainder of the imrent s(>a-trout were afterwards,
I think, turned out into a n'servnir, when about five years old. They never attained to
any great ticc."

In all the cases mentioned, apparently the only difference observed l>etween the fish
retained in fresh wat<'r and those normally migrating is the differentv in siae, the
retained spei^imens growing much more slowly than the normal migrating specimens
The scaiit supply of food in the fresh water as (ompar<>d with the supply in the sea.
which is commonly given as the reason for the slower growth in fresh water, appa-
rently connot be the controlling cause in all of thcw caw's, since in some of th.ni nt
least the fish may have been fed as muc h as they wished for. Possibly the lack of any
neceesUy for special activit? in -earch for food aw'ounts for u similar lack of appetiti-
and a sluggishness in diges*" i.d a general condition that is not cmdnctivc to rapid
growth. This would also account for any differences in external iippearance and in

'Maslerman. A. T. Report on Investtffatlons u|K)n the aalmon with spvrinl referrnr« to

2?*les itTorl. r9U.'p 3^°L'!^di'n''
^^'^"'^ l»>ve«tlg.tlon,. Board of AgrlouHur, and Kist^riw"

« Reran. C. Tate. The' Fresh Water Fishes of the British Isles. 1911.
SLamond, Henry. The Sea Trout, 1918.
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'tvnimnu nhow cunr, „., deUy in th- •ppr.>«.-h „( tlw ,p«w„iug p».ri^

..«.„ tH- *"? <»!«»«••••"' WM th.. I.ler lif.. of th.. It.h f..llow.Hl u,, «ml report,,)

fmihw«li.r. m.r can it b.> micI deflnitolv that it wa. pfi>|.>iMr..d.

»impiy a Ma trout that ha* fivmi u|> miirratinir to the »,-». UmonA api>arr>iitlv i. ofmuch th. MnH. opinio,, „ thi. contention i, oorrect. an.l i, i, WkTup y ma.?v

h«Iul ?^ • •^n.hol.^.c.l. differon; , that when n.igration to the «,, tak.* ,.!««..becaui. th^ brown tn,ut w » different in irmieral aMK^rane... when ^rown that

Ur w£LT''f'''"'V". '''"'''''"i
""""- "' '• ""•'•'t'eren h.. .aid many d fferJ;

Tn
''•^"'. »•-•»' "'"d't""" P«-duoe an appearane,.. different fn.u. the t^ui.^l.An experiment with thi> ^.H-keye «alnion. Oneorkunchw nMa. whi.i m-iiur

ir«'r^uXM'">'!^'?'^ ••/'r
W«"""»-«". B.f. by Hatched (5^ ^ W^iJ^'ak. under tne jurmdiction of Lieut.-Col. F. H. Cunningham ('hief . . . i

it i ':J":« '
**:"*" ^'"'-''"- -^ '- "^ «-»- in.r;';tn";.y oni.; " .iZJlIt IN of .ufflcient importance to be worth rwordinir.

""-an.*

\««.Ii 'llT/iIll'

'''
*!!'* ""T ^'"'''•' '*«" *-"• "'"•" '"•"' Harri«„i lake to the B<.i,Wrd hatchers, here they hatchwl out in the .prin* of 10i:i. The frv mwiZ

"on. The «;h • i
We.tm.n.ter on account «f Canadian Xorthon. Railway oper,.-

Illd thrive
'""'''' "" **" •""' •*"'• ''••^'^ •^"- "^ «»'""' ««i'l liv

In the fall „f 1915 «„me of the male*, then in their third vea, Wanie rinc and

-pawned •»«». in 1916. but certainly »ome of th,. mal., *;«wned in that voar Noi .•

year, i.e., in 1916 but they did m the f..ll„winK year. When they wen- riiH- the ««,-

Inrar^r^;."*'*'""-" T';"'
"'^•' """ '"' ^'-«'"'«'i"". -..a PuT in t ^hatch^

S tJ'Ti;;':^- e?^- J t:rr t;;:! 2r ^-^^ -^ ^

W9^nmche*inle^^:j';::^„,^

perfect «c.le to maJce out the winter cheek—ha, 'Udirt .^^^^^^^^^^^

•luite regular even during the active part of the .year, the irre^lari y is ZsJ , otiX

growth that ,t.« more noticeable in the^ than in normal scales. Then' may have
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A calculation made to Ret the amount of growth each year gave the following
reftults in inches):

—

Total Icn(th. latyear. 2nd year. Srd year. 4th year.
t1*A ••• ••£ aaA ••
••7
(5
••6 2-7

2-6

s-s
2-0

2-2

2'0

ri
2*2

2-2

1-2

!•«

Vi

Average

.

»-9 2-7 2-3 2-2 1-S

The first of these was a female, and probably all of the others were males. There
is a marked difference in the growth in the third year, but it cannot be stated with
certainty that the small growth in the last three but particularly in the second one
was due to the spawning of these males in the third year. There was no indication
of a spawning mark on any of the scales. (This agrees with Menzies' statement for the
Atlantic salmon, quoted above).

The great majority of the Fraser river sockeye remain in the fresh water for one
year. The average growth of 614 four-year-old sockeye, hatched out at the same time
as these and caught in the summer of 1916, is as follows :

—

Total lencth.
22-3

1st year.
2-9

2nd year.
8-6

2rd year.
7-7

4th year.
S'l

No sockeye belonging to the same year class but remaining two years in the fresh
water have yet been obtained as these are usually caught when in the 5th or 6th year,

but a comparison uay be made with the 5-year fish that were hatched out the preced-
ing year. The average of 56 of these is as follows :

—

Total lenffth.

22-S
Isl year. 2n<l year.

2-6 3-2
Srd year.

S-2

4'th year. 6tui year.
6-1 2M

I have not seen any sockeye from the Fraser that had remained in fresh water
for three years, and as far as I am aware, none have been reported. Dr. Oilliort has
reported some from the Nass river, that remained in fresh water for three years, but

has given no figure of the scales. Even if the growth rate had been calculated for

these Nass river fish, no direct comparison could be made with the Fraser river fish.

As far as comparison can be made, these pond-reared fish have a growth parallel

to that of other sockeye, that remain in the fresh water under normal conditions, but

the comparison can be carried only to the end of the second year. There is nothing
to indicate that hand feeding in the ix>nd makes any improvement in growth over

natural feeding in the streams or lakes. The growth in length in the third year is less

than that in the second, and that in the fourth less than that in the third, a decrea.'<e

ill somewhat the same portion, although not to the same extent, as is found in those

living in the sea.

There is nothing remarkable in the faet that these fish lived over the fourth winter.

Five year specimens are found in all t.vpes of sockeye, six years specimens are compar-
atively common and seven year specimens have licen reported. The outstanding feature
of the whole (juestion lies in the fact that these fish linve spawned and have mended
perfectly and some of the males have lived over a .vear after the first spawning.

A large number of sockeye, ai- well -is all other species of Pacific salmon, certainly
die soon after spawning, and there is no convincing evidence that any of them long
survive the spawning process under normal conditions, but these pond reared sockeye
survived and began feeding again, apparently little the worse. They were examined
again on April 20 and the nine of them were still alive, of good colour, and apparently
in good health. It is true that they did not go through n wearing struggle in getting to
spawning beds nut that cannot have made all the difference because many of the Pacific
salmon, even in some cases the socke.ve, spawn in streams that arc reached from the
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sea with no special e«Fort. The spawning effort itself should have been as severe on
these as on those spawnuiK under natural conditions or thos* artificially spawned Th"
physiolo^cal condition of the body must have become changed under the changed con-
ditions of life, so that the fish has become, in its nature, more like a fish that normally
remains in the fresh water throughout its existence. This may indicate that the genus
Uncorhynchui is even more intimately related to the genus Salmo than has been sus-
pected.

Mr. Doak has some jwnd-reared sockeye yjunger than thcw>, and some coho at
different stages as well, hence there is every chance for him to follow up the experiment
far enough to get quite decided results.

EXPLANATION OF FKIUUe.

The figure is from a photograph of a scale from a 4-year-old sook.yc tliat was
reared entirely in fresh water, taken from the fish on January 29. The iiunibers 1 2
and 3, indicate the limit of the first, second and third year's growth, respectively The
margin is the limit of the fourth year's growth.




