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INTOODUGT IQ 

(helimiœry i-çort - not tor ;pub11aat1on) 

bj 

G. O. C l 

% the cour e or the operat1on o the ••o'h talc tohary Jfhtoh 

wao n c,,r r by t bb.al"ies ètoaroh 

ot a,ri . nd Qohoe lmon. w 

r4 in 1,;s. h 'f'f: lo e a itl eg a 

1n ihe e rl.y atège r 

d T lo11Dent. The tali1n etho a ~~ rently no d1~t rnnt trœ thoee 

loyed •uoceastully a.t ot r tcl\er1ee d'I.Œ'1ng ntow, •• sons yet 

rital t tle ranged a . hi h e 98t in eome cesee. In most 1ust neee the e 

lot :r, ared to be qu1te no unt11 th had be re c ed 

a ar lfhi tbnt d•ad e a l:ie n to ap ar .in 1ar numbero. Critt. 1 

exami.Mtion. of individuel e t this tl • n ealed t t the denél • oon-

in a no bryo and l'!lONW J:' At fflf:U1Y ap rently l l T1ng a wer " lonlc". 

ta ion ot the , w 1ch normally doo not 

tf et 11v· 

inut a. 

eggs, o ed oat ot th 

,,,, .... ~ .• .IJ.,., th• 19, eenaon loaaoe 111 • a t:rcm 1; ao oe salmon te.ken bJ 

ex-pro a ion in t œ u ual nn r ren d tr 2 .4 to 9 • 1i wl th an e.Yer loH 

p r f1 or 26. 81,. 1ng the e e on 8 lo ee tro 20 apri 

Tfll'i d r 8. 2 to 89. 2t with • Tel" e o 39. 7 p&r f1ah . 1m11 r losaee 

we sut:tered tn :f"omer years but no ac urate r ool'da ex1at except t'or 1h 

n on ~ 19.35 11hen si:rtn al.mon losaea aver 

tn an •tfort to detendne t hi 

tes tore s a 1 es or xp rim nt • • eornm noed tn 19.37 And w s c nth1ued 
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1,,a all1 19.;9. :tu the coure• ot the i11T&1ti ation. v ou• 

ohnlq• ot 

tho~ ot étri»Pl 

tek1.DP.; •re a'tùdied • tl ularl1 tbo-e concerned 

ti ah nd ot he.ndll ,., e • The l" _ 

uper1 ent r$ v n in d t 'll in the toUawin s otions. 

ground to t . h :tcbery ere a :01ll:y ernploy d, na '4Y • in. water 

epaml 

d in 

d ln t tir t .etbod s er& a ed 1 ;to Pflll, Ut ie de 

1 rea. e_ter 1a th.en a.èld tter ion the g s a wa l t1~• 

nd aported 1n. w t r to th tchery lihe e th 

"lvirdene4" . In tbe ao nd metbo wned 

1nto wt t spec1 ee:re to e:xolùde w r, milt 1a Ulen a ded en th 1x ... 

turo 1 OP'ried in glas jar cr wo t. to th ba che17 •1thout th d41t1cm 

or ,ri er. e _gs d mil t t en be turn dire tly int 

t t"tll z tton t e pl ce nt e tcb tbe e s y be ehet\ 

e:ne 1n th• uSlftl. ay b f'ore b 1 n placed in 't e uk • tem ot, 
1"11~ wi'tho t tb.e , . tU ion or • ter 1a aomett mea t rmed c.\ry'" lhthod. 

th ot theee · or tuu•ryi s 11e t t d 111 1937 uat e ot 

a}rin end ooh almon. e tollO'tJi t ble (Table I) ive the lo e eut:teNd 

by t e:xpe 1.mèntnl lot ôt e up to the t of hatchf. • 

Fl'an the r11sult e 1 t ,rould aeem th t 1n th• o e or apri sal:mon, the 

result~a ~ llloh· ltielteit l<>ae th.an the tran art or 

e in nt r wh1 le ln t oe>b lJnon 1h ft'l'Brs 1r,u, tru • tt uld 

th th.e dc;,ptton ot he dry th or al!d.11 olution 

to the lan. 



"l'A ?. to aee 1n •P"i and cob · ,n • e curied 1n wat end in 
milt, Cold.eh,m Lake &ttc'htlJT, 19-'7• 

SJ?rl.ng aalmon êgga 

Cer:rl 4 tn wa'ter 

2,,aoo 
15,8;0 

7,800 

Total 49,450 

$ loa• 

18.8 

Av·. l oss 2:, • .s 
'total 1oae 24,li 

Coho 181.mon egf:)u• 

7,4J6 11., 

2,.582 11.4 

1,8)7 ••1 

l.,2'8 64.13 

2,011. .,.a 
1,.52-0 18.8' 

1,,1, ?9.1 

30,,02 22.2 

-
Total 48, 701 :v. lôu 'J2. 7 

Total lo•• 2J.2'.( 

Cerrl e4 in tlll1 t 
_,;;;;;__,ait.., i 1018 

l0,60o ,1., 
J,.SOO 2. 4 

1,,,0 71.1 

2,6,SO JJ.2 

e,,60 1s., 
8,"° 45.8 

2,7,0 J6.6 

al. J4,750 Av. loss 41 • .5 

Total los 57 .6~ 

2,890 ,.9 
J,488 1.s 
~.;os ,l.. 8 

2,,sa 5.5 

a,011 6.7 

1,.597 68.o 

'·'" u., 
2,806 j4. , 

2,,,1 17.6 

-oUll 2'4,219 Av. loe• 1,.8 

'l'otAl loaa 17 .2f.. 



e t ot mil t 1n ncese 

he unt or m1lt us d 1n a p,c,cea ot erti 1o1el feitt1ll t1an 

le 

n 1 b_le and ooo?dlng to th · apawn-talcer•a op1llton aa 

sutt1cient. ln n ral, in the exp fl ntal w<rrk t thta tchar, • he pl'O­

duct ot one r1pe male wa used ~o the e a obte.ini d tmm oach to l , that 

1a ut cc. ot m.tlt t~ ·'bout 2000 • gs in the e ee ot cohoe • 'l'o test 

tbe paes1blfl 1U ett ots or uein mtlt in xoe3, of' thta am\U1t tbr lots 

of un rt111ze4 cohoe aal on • a we t n by expr ssion (band stripping) 

& di'Vided 1 to t o equel portion• • • usuel quM ity ot m1lt 

we ec.'! ed t'o on~ portion o~ each lot tu:,.d bout tm-ee tim.ea th usual ount 

d to the other portion. Th t1 a two lôta ot egga were o l"1 to 

the téery ld.thout wa 1ne, i . e. 'by the· d;," métb d, êlle th th1r lot ,ma 

e4 nd water hftrd ned 111 the uaUAl 1l8Y beft>re t:tanaport. Tb r ulta o:t 

· thie s rie of exper1ment as toll n: 

Number of e p '( 1018 n.a:r usial am.t. mllt éXO 88 milt 

2,:S91 1'7. 6 ,.1 
3, 71 27.6 ,. 
,;.6 1 18.3 10.3 

- -
11,943 total Av. l oaa 21. 1 peri lot Av. lo a .4-! 1) ~ lot 

Ob'YiOWJl,1 the UN of lorger quant1t1 s 0t I!lllt 1n ~h1• ei:,eri nt re-

sulted 1ll a great r number ot t~tUo è th.an Yben ewûlœ- a unta ,rere ed. 

o over, tbeae resu.lta wou.14. indicate th t u ual u n.t1ty or m1lt pl.O)'ed 

1n the prooees 11 i?lded to b inautfioi n • owevar, no 1ni,10 tian ot 'the ce.use 

ot h1 h l ses on rar. r oco aiona wu obtained in thls Mt or expert nts. 
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Vu tiou in naort .Uty ot !Sei• 

In th usual h ohery ooeduro ot seTi rel te . • t1•h 

added en t m.1.x.ture 1 " shed 

' ured 1nto a lar r oont ineit. ore re tilir.ed • tro Sb 

te eiy 

w t & are plaoed in · eket • reRlt a t on­

tain a ixture or e a oved • 

.,,. t 

loto 

by 

• 

loae s t1i s cf indivi u l tanalea 

&:pal' tely a kept in •• te aek t , a the los es in aeh 

aa:t'ely n4l , t er •• t 1 aket 1ned 

or by oounti, • In th1a • y an aoourat 

loues ot ea rtlh w • ta1na4. 1'h rosu.l or t Id ooho 88lœon 

1937 and 19,S by exp- 19810?1 ar given in rol1ow : 

the•• NIS\llt,s 1.t wtll a t t he l aea 1n e a we~ htgh 

bly tr ~1a to 1'1 

aom other ro.otott • l'eapol'iatbl far t • amom.al mo ta.litt • • 



II, Loaaes ln coboe sel.mon 8"8 taken f're 1nd1 'f:ldual til!ll bT 
ttXl)Naaion, Cowichan Lake Re.tohory. 

lm .!U! 
Bumber of.ege i 1011 

( 
Rumber ot egga i loas 

'·"'' 11., 1,027 19.s 

2,582 11.4 1,782 98.7 

1,s,1 "'·' 1,814 70., 

1,198 64.8 2,197 6, 6 

2,0ll .. ,.2 2,J].6 6., 
1,520 18.·8 1,622 )2. 8 

l,.Sl,S ,,,.1 l,.S8A ,, ... 
,o,so2 22 . 2 2,:,e, 21., 

2,478 2.4 

2,010 5.6 

2,)74 · 2.8 

,,145 2., 
1,122 .. , 
2,830 48 .8 

1,946 ,., 
'l'otal 4 ,701 AT, lo• J2.1i 'l'otal Jl,220 A'f. loaa 'l'i • 'l'f. 

'l'œ al loaa 27. ,~ 
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J'enU1!7 of' alea 

'l'he pou1bil1ty tœt ale fiab 1ni 

d · l!ltl expel"lant as carried o\11 to ,e th1s f'actor. e egg of • trterel 

oo o almon, lnterm.ingled by J&ib:ing 1n a pen. w re 41-rided 1Jlto 12 ox1-

matel7 q11ft.l Portions au\ eaoh portion wae eeparatel.y tet-ttU.ze by the 

adclitlon ot milt trom a cUtteMnt le. • perce t • los • ta fllch 

portion of• s up to the r ata wer ee toll01Je: 7.,, 5. 21 18.1, ,.e, 
:,.2, .5.2, 10.4, ,6.o, 20.2, 1.,, 13., and ,.s. 

thia i t ••• con.cl œe4 thet 11on1 ot th• 12 ale ooboea t ate4 laotœ4 

T1rlltty tbat th• T 1ation• in rcentage lo• ••" n.ot the r eul ot 

ditf'•r-e cee 11:l 1'ert111V of the le tJ.ah but Wf'Jr d'UIJ to unaT014e 1 ditter­

ence& i ,eobn.itue. 
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• ot oolleot ion 

1 th ot two llletb.oda y be pla, 1n t takl ot • • tor 

t1fio1al pro g t1o , exi,rea.eion or ln:ciaton. In the t1 t,;. ed ét oc! 

t I a pr eaed trom th livi tiah by th p saure of th ri t d 

belly 111h1le hold1 th t 11 wtt tb l hand. In thod 

t rie 11 ldll and allo tier whioh t e by 

ia to ,str1k th 1'1ah on th h d, ou one or two ei,11 arebee and 

to ~ the dead tlah by th tall unt11 blee41 a cea ed. • tish ta 

nng with t • ac'l uppe t 4 t bd en 1• al1t rrcm mua o 

i • t: 81.loWi th • to tell lnto a tail. e • 

th n tert1l1zed an w ahed in the UIUal '11111 • In a ittoatton t thie 

t hod th poaa1 bl• aMt t 1011 ot water, blood and àl eventea 

bf lpl thes d leteriou,a e atancee rrom t 

1 poa ible injl,11'1 to th e • trœ talli 1nto the 1)8l1 1 &T01 d by 

ll&IM"'4"K the 1noia1on 11• t e ftah 1a bel.'1 in a horizontal poaf.tlon with tbe 

pç clo ely lied to the aide of the tlah. 

In t • aearc tor œuae of' h vy los• a testa were 

expr 81 on thod of •~t ld and or both • b)' 1 . 1 a1on. 

r aUlt are v in Taùle ). 

1"ro tbeae dat t t woul.4 • t t the smalleet loesel'I are autt d by 

tho lot• ta ~ by the 1t1ed 1ncla1on utbod (horizontal 1nc1aion) . 

• reeult ot the our ent • aœ'a xp l" nie are not .,. Ua'bl t oom-

riaon the tt e ot 1n."1 ti • 



'l'ABL In:. Pooentage l0$ses in oohoe aalmon 
Cow1ohen L&t• Hatohol"1, 19;7.;, 

70.J 

6.6 

6.J 
J2 .8 

2.8 

2., ... , 
,.., 

Av. losa 27. 2 
per e:tperiment 

,., 
4.7 

S7 • , { poor egga) 

1., 

-
10/7 -

Bongontal 1nois1on 

J..4 

.o., 

0.7 

-
7.1 œdtttqJ the ,1., lot 
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tteet ot Pr sence ot broken ems 

In the o.ourso of waehing a s ta.lœn tran 1ndivtd.wü. femal.ee it 11ae 

noted in • m oaee, th t ehell ot bl"Oken e gs were sometimee Jr&eent in oon­

aide~ bl n be a. Since thes• loto almoat invnrlably autrered h1 h losse 

during tho 1ncub tton perlod 1t wns deoid 4 to inv nti ate the poe ibility of 

broken a belng reaporus1 le ror tb e.bnormal. mortality . In e :preliminar, 

ekon fl'Om one tiah by 1n.oia1on ffln'e db1.ded into tm port1ona. 

eaoh conta1n1n d to one portion the t riel i"rom about 

120 broken e.l!''8 e added befor fert1lb t1on. The xperiment we. p.n-for. iild 

in duplicate with the rollOll'i118 results:-

Losa 1n un trea ted egga 

toae 1n •M• wi th 'brOlcen egge 

A -
10.ei 
,,.,1. 

13 -

ln a cond experlmant a talœn by 1no1aion tro two 1"1sh were luter-

m.tngled end divided into 7 }'IOrtio •• ea conteining about 600 egge. To e oh 

lot the yolk tro . verioue numb ra of' broken e sa waa aclde4 at'ter whioh tbe 

m1xtur we.s atlrred with e. r e.tha~, r tilized end washod 1n th usuù way. 

The Neul t of th1s ax erim.ent oerrl d out in duplic te are Tan in Table 

IV. 



IV. Showing etteot of adM. tlon ot variQUa JiUJJ:lbere 
ot broken egga to 6oo unbroken oohoe ilalmon 
egge \letore tert111zatton.. Cowtohan 1.Alc• 

tohery, 19,8 - 39. 

Humber 01' bt"Oka PeNanta4e loaa 
,es• adttecl A - -

0 12.2 .s.o 

' 2,.2 5.2 

lO ,1., 1,., 
1, ,,.2 72.0 

20 79.2 100.0 

40 91.0 ,,.4 
8o 100.0 100.0 
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It 1e erl tl"Om th , experi ente t t the l1l' aenc• of terial tl"om b ken 

egga roaults 111 loeaea ore or lese in dir et proportion w1th the number ot 

broken s pr aent. 1nce broken es• r le e a corus1der8ble 8D10unt of yolk 

Which coagùlat e on th ddition ot water it na aue et d that the loaae 

in question mey bav been du to teilure ot egga in becomlng tertilbed by 

urrmmdina albumlnoua ter1al. 

,tfect ot r1na!ne in eal1ne aoluticma 

The r aliz tion tht.tt the px-eaanoe ot teri l trom bi-olc n e a 1nterter d. 

in •om wey with the fertilizatton or •arly develo nt ot a prœptea a 

aarle• or riment to di ove U' yolk trcm broken • a could. b rem.ontd 

tl'om unbrok n by rinaing w1th 8lll. t aolutlon. ln th t1rst e,tperlmont 

aal t aolutio a epprox tely isotonie with t a blood ot cohos aaltnon -.rare u d 

aince 1t WA thou t th t solutions ot thie conoent t1on would be the lest 

11k ly to b quivel nt oonoentr tton w s d te 

u,erim nt lly by adding treah ti eh blood to v 1oua lcn.o,m concentr tiona ot 

ae.l t aolution and nottng the ct1cn ot th bloo celle ben ath th miel"Oaco • 

The solution 1n which oohoe e l!non blood cell ently r 1ned normal w a 

touna to e out o.1;j NaCl. 

'l'b e lo a uaed in oh er1 nt e e taken tr a etn le ti•h 

t t the ditticulty ot intermi ling eèg f'ro two or more f iah 110uld not be 

encountered. In ddition th a we t en by 1n•teton ao that the mambar 

ot broken e nt would b a• f. w a poaa1bla. The e a wer 1v1ded l to 

two or three • ual portions, the numba dep di upon the ri nt. and to 

1;he xperi nt portion me auNd oUl\t o broken • , materlo.l were dd o. 

The g wet- then rin d thr ttm a in t saline solution atter Wb.le m1lt 

was dde and t • were ah in the uwal w,q. ne portion of' ach lot 
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•• ueed aa a oontrol. 'l'h.e reeu.lta ot th1 e p:reU,mtnuy ee-r:tos ot expuimen1ls 

are given in 'ble v. 

'lhe•e r aults •ho• thet when brokm eaa mterlel ha• be n m1:m4 w1th 

tlnbl"Oken " en" a and the n,.txture is rtl\aed tbree timea 1n 1eoton1o sal.t 

eolutton b4'tO?'è t he eddi ticm ot milt, the loue r(Ul :tram. 23.0 °'o 95.1t 

whe ae, 11' t e b:ture 1s not r1naed 1n saline solution betom fertillzatlon 

the losa œ · Ta17 91.5 to 100.ot aa ehown by tbaa and eTioua exp r1-

enta. In ditton the te.bl .-ho thet rinsing 1b 190ton1o •lin eloœ 1a 

l'elatively he.rml.&88 to ee,n egga ainoe t.~e incre , e in loaaea a ovo t ot 

th oontrole rsn e4 trœ 4. j ~ to 7. 61, p X})erlm nt . 
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TABO V. 01'1.ng eftoota or- i-1na1ng ·eus thre time• witl'l alt aolutioaa 
about 1,otonic witll ooboe bloo4 (o.15't NaOl) • betore ten1Uatt1011. 
OoWS.ohan tako Hetcb.ery, 19:57. 

H\lmber of ee:. • 

A 

B -

C -

D -

E -

1200· 

1200 

900 

900 

800 

800 

Soo 

,oo 
,00 

,00 

JOO 

soo 
.500 

About 100 brolcc ••• added the 
rinaed in saline 

About 100 broken eas• a.ttdect 

About 100 broken egRs added then 
• abed 1n aal111< 

Usual technique aa oontrol 

Mn•4 in sel ine 

bout 100 broken es a · dded then 
rJ.msed in aellne 

Usuel teohniq, ue es oantrol 

R1n•4 in aaline 

About 100 broken ea• ddod then 
rinaed 1n eeline 

UeUàl tooluûq\.Le aa oontrol 

inaed in aa .Une 

About 100 broken eggs dded th.en 
r1naed in aaline. 

Peroentase loaa 

2.J 

76., 

J.8 

o.4 

2J.O 
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Jl'urther :xp rimltnta te tSng the otteet ot various conoœtre.t1ons ot 

aalt solution on both t;g a n blo r•veal&d th t whet"eaa aohoe blood oell 

aap aeemed to ba iaoton.to w1tb bout o.1si J!fnOl the content ot unteriilized 

egga appe81' d to be taoptonio With a much etronger aolution, 1 •• e.bou, o.6~ 

NeOl. Ace rdtng to other ihveeti atora ( ) Q. 6< NaCl 

eolut1on i .isotonie witll t b.e blood ot mny fr-eâh-wster ti he • (la the bloo 

concentrati of oohoe almou on th" spa.wn 

e.a cœr:e ed w1 t those in the aea.??) 

In one duplicete expel'iment e ge taken by 1nc1e1on. tr:œ one fish n:re 

di v1.dod into tour qual :port ions ,nd: e.oh l)C)X'tloa was rtnee4 thl"e t 1mes tor 

t•~Ul1za.t1on. w1 t solutions of 0.11."tt,rent oonoen.tzo t1ons with th followl 

retulte:-

olution 

Water 

0. 251, aCl 

o • .soi " 
o.7;t • 

PeroentAAe los• 
A - -

so.i · 6. l 

, .. 
.c..o 

In • eond ex ri nt 1' a teken trom t'WO '! alee by tmtaton were 

1:ntc-m.1 1 !Id d1vided into 8 equa.t portion.a, or whioh 4 portions w r al-

lowd to tand ln o. 6j salt aol~-tion to. pertfX!s ra blg trom 1; to 60 minutes. 

Aa · contro th 4 re ining pot9tir.>ne w ro allmred to atend in COYei-ed con­

tainers w1 out thé nd ition of- the 11 aoluti n tor 'th seme len ths ot 

ttme. t th on4 ot the prso.rtbod tiiœ 1n:t&rve.1 and fter dooe.nU,118 the eolt 

solution in tho en.se ot tb.8 .npe-rimental. loto, on ponto'n waa ter t111zed 
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and shed in the uaw way. The result.a are aa tollowe:-

Time intenal Lo•• tu untreated w• Loas ln egga in 
o.6! Alt 

1.5 minute, 2.6 i 8.3 j 

JO " ,., 7.7 

45 " ;.6 ,.2 
6o " 1., ,.1 

Jrom these I" aults 1t woull, e.ppear th t "1fert1l1zed o:>h eggs llll7 

stand in a OO't'ered -reesel ter perioda up to one bour with 11ttle loea and 

that Umnerslon or ~ a in o.61, 88.line aolutioA produ es loasea only a little 

greater tl\ n the omtrol evm tter 6o minut s et treetment. 

Jllring the current yeo.r (19,9) lt waa pl.1!uu•d to rçeat eom ot the :fo~ 

going exparlmenta uain.g the eg s t .sl)rin œ.lmon to diacover if almilar N--, 

mlta would be obtainêd with thia speolea but the œo-osdl'Y numbero ot fC!lnale• 

were not oolleete4. HoweTer, sane of :the expel'iment• carcled out witll cohoe 

ealmon in. 1937 and 19;8 hfil.ve been repeeted and othera have baen undertaken. 

Egge ot oohoe hav been talcen by botb the -vm-ticnl arri hor1zontel tnctaton 

me-ta ode end the dattt r garding •Nl ctency w1 ll b added to t t alre&dy ooumu­

latec!. 'Experiments teating the etfeot or mû. t solutions of' varlous etr ngtha 

on green egga and t . ett et ot kDown nuinbera or brok n ge a & al eO in pro­

g?>esa. In a d1t1on, fane.le cohoea have been held in pana tor verying perioda 

ot Ume to det rm1ne the attect of oonfl.n nt œ th~ q,uality ot the eggs pro-

duced. .Analyses ot the experime:nte ooroplet&d ao far aœ thoee .U ll 1n progi.- es 

ma.y auggest c usee, ot he V, lou in formar yeare end rJJS1 at4 1.n deciai ng methods 

ot obtain1ng and hM.dling egga 1n the future. 
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Av. 

Ccnpariaon ot l"eaul ta ot uslag lt 'b:to. on• Dl!lle an4 tran -
One ale 

1.1i loaa 

1., 
0.7 

3. 8 

2 • .s 
1. 6 

!!g.•l•• 

tteot ot Oonttnuaents 

1. 81, 1011, 

1., 
o.6 
1. 1 

o.8 

0. 1 

Loue• 1n oohoe e,aa •ken. tro thb 1°r81h 111 tl'flJ)a, a:ttff ou• 
Wffk 1n trap, a rid atter "two •••ka. 

freah 

1.11, lo•• 

1., 

One eelc 

44.ai 10,a 

Two Weeka 

10.7 




