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REPORT ON EULACHON INVESTIGATION 

April - May, 1940. 

At the request ot the Dominion Department of F1sher1es the investigation 

of the lite-history of the eulachon, commenced in the spring of 19;9, w,ta 

oontinued during the current year. The investigation was pursued along the 

lines suggested in l.ast yearte report, and inoluded the exam1nation or se.mplea 

trom localities other than the Fraser river. In addition, the spawning grounda 

ot the eulachon in the !'raser river were looated, and etudies were mad ot the 

egge and larvae. 

Semples were secured :trom various localities tbrough the eo-operat1on 

or the tollowing officers: 1'ran the Nase river through Mr. Boyd, trom Rivera 

inlet througb. Mr. Lord, trom Kingaome and Knight 1nlets tbrough Mr. Cameron, 

and trom the Fraser river tbrough Mr. MacLeod. These were examined for length, 

we1ght, eex and sexual condition, number ot vertebrae, and age. During the 

period May 8-15, the Fraser river wa v1sited and an extensive programme of 

dredging for eggs and towing for larvee was carried out. 

RESUI!l'S 

Details of th& semples ex.ainined are preeented in the tollowing table: 

HUlllbe.r ot Av. Length 
Method or l'ish 1n mm. 

Loca11v Date. Capture d g ~ ~ 

Basa river Mar. 27 Bag net 131 77 164 164 
Rivers in.let Apr. 23 Dip net 89 9 173 162 
Kingcome 1nlet Apr. 1; Dip net 104 )8 18Q 175 
Xnight 1nlet Apr. 17 Dip net 72 )4 182 173 
Fraser river: 
at lfew West•r. May 11 l>e d on beach 96 30 1.59 160 
Be.rnston is. May 9 Dee.d on beach 97 3 162 1.53 
Whonnock May 9 Bag net 82 18 168 162 
Gill net l 1/8" Apr. 23 Gill net 1.23 ;; 163 160 
Gill net 1 3/8" Apr. 23 Gill net 21 24 168 164 
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The length of the Rivers inlet aample were corrected tor shr1nkage due to 

salting, The trozen and iced semples were treated as tresh tish. 

Length distribution 
1 

Ditticulty was again experienoed this yee.r in obta1n1ng randan. ,amples 

tram the baser river. General observa.tiona tœ.de during the co\U'se ot the 

inTestigation 1nd1cate that the spent tish are un.able to hold the1r on 

age.inat the current, and tbe.t although they st111 rete.in the tendency to swim 

upatream the, gradually drift in a aeaward direction. Large num.bers ot these 

weakened 1nd1Tiduals beoom atranded on the andbe.rs alo the river bank and 

1t seemed probable that a random semple ot these tieh 1'0uld provi.de a true 

pieture ot th whole population. However, a ccmpe.riaon of semples of dead 

tisb. from two points in the riYer and a third taken with a bag net anchored 

in 1b.e st:reem show, that dlftorences do erlst, the fish apparently being ot 

greater aTera e size as th81' are taken tarther upatream. Consequently the 

semples from the Tarioue riTèrs, although ta.ken by comparable methods, must be 

oompared with caution. 

Aooording to the observations ot the :rtshermen, the f'lsh te.ken in all 

loee.11t1 es in 1940 are larger than in pre11. oue years. This 1s born out in 

the ease ot the ?raser river by a oomparieon ot semples or dead t1sh te.ken 

opposite New Westminster on appro:rlmately the same date in 1939 and 1940. 

Semples trom a l l/8" mesh gill net ln the two years indicate a considerable 

difterence in average length, but there is some reason to doubt the rel1ab111ty 

ot the 1939 aample. 

In average leneth the aample trom the Nase river compares cloaely with 

those taken in the Fraser. On the other hand, the fish trcm the central area 

are apparéntly eonsidere.bly lerger. It seems unl1kely that a difterence of 
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this magnitude oa.n be entirely the result of limitations in the sampling 

method. 

When the length trequency distributions for the ve.rious samplee are 

plotted, a tendency 1a observed for two modes cr humps to e.ppear. This sus­

geste the presenoe ot more thon one age group of flah. 

Age determiœtiona 

A stuct, of the seales ot fish frœ eaoh of the fiTe looalit1es throwa 

doubt on the i-eliability of age determinations made· trom the scales of this 

apecles. Scalea taken :rrom various pil"ts or the body difter oonsiderably in 

pattern, and aithough growth checks may be observed whieh are similar to thoee 

described for other slllelt species, two compliaating :raotors are preeent. The 

tiret is due to a lack of knowledge eoncerning the e.mount or seale material 

laid down during the tiret year•s growth, nd can orùy be determiœd by obtain­

ing a complete aeries of you?Jg fish for exemin tion. The second is caused by 

absorption of the soale edges in the spawning fieh. In moat e ses the outer 

pOl"tion of the scale i badly eroded, and tt is possible that checks ma.y be 

obliterated in this wsy. However, in order to keep the scale readinga con­

sistent, the eriteria of age detezmiœtion adopted in 1,39 were again rollowed 

thia yeer. Dy this method 1 t e.ppears th t the bulk or the run t o each local1ty 

in 1940 was ccmposed or f'ish in their second year, w1 th small proportion or 

individuals in the1r thi d year of life. 

'l'he seales or one fish front the Nass riTer were :round to have a de:rtnite 

spawning mark. It there:rore appears that a very small peroentage ot the tiah 

may survive, to s}8wn a second time. 
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Racial studiea 

Average vertebral counte or the samples exsmined are presented 1n the 

tollowing table: 

Mean vert. 
{ -/ No. 

loe.ality Sex coun.t fi"" 0g S %-X ll'1ah 

Fraser riv r d 67 .782 0.774 0.065 84.23 142 
Kn1ght 1nlet ~ 68.236 0.928 0.109 6o.99 72 
tcingcom in.let d 68.29; 0.862 0.087 72 • .50 99 
Rivers inlet & 68.202 0.933 o.o,, 76.36 a, 
Nase r1vér & 68.;63 0.721 0.066 ,1.30 119 

Fraser river ~ 68.107 0.780 0.104 ;3.36 ,6 
Knigb.t 1nlet ~ 68.38~ 0.698 0.120 16.0J 34 
nngcome inlet Q 68 • .526 0.942 o~l.53 32.80 38 
Rivers 1nlet ~ 8 

ss r1Ter 9 68.492 0.832 O.lOJ 44.25 6,5 

'lhe re11 bility ot the.se figures depende to a gre t extent 01:l the ac-

curacy of the age determinationa. It has been shown to<r other epeciea tbat 

average vertebral n.umber l!llf dit'ter s1.e,n1f1cently tran year to year in t1 eh trom 

the sem.e locali ty. Thue, of more 'tihan one year cla as 1s represented in a tish­

ery, -wariat1ons in t he proportions ot the various year classes me.y lead to 

e.pparen't dit'1"ere11ces· in vertebral count. However, aa,nm11ng the age determinationa 

reported here to be correct, a single year class 1s overwhelmingly predaninant 

in all the aemplea, and t he small proportion ot older f'ish can have 11 ttle et­

f'ect on the average vertebral :munber. 

·stgn1ficant aiftere:nces ar round to exist between the Fraser river and 

all otller B8Dlples. 'l'he eempla t:ran t he Nass dif:ters sign.ificantly trom thoae 

taken in Knight and River inlets, and eXhibits e. difterence i"rom the Kingeome 

inlet eample whioh bordera on aigiiiftcance. The smller dltterenoes between 

the semples taken in the central aree. {Knight, K1ngcome, am. Biver• 1nlete) are 

not statistioally signiticant. 
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It theretore appears that th ru.ns or a.1lachon to the Nass, to the 

Fraser, and · to the central area tend to f'o:rm local lX)pulat1one, and 1t 1e 

probable that intermingl.1 betw en populations 1 r stricted to eome extent. 

Se:xual. dif'terences 

Considerable structural differenee between the sexes were noted in 

the 1939 report. It wae observed that this semal dif't&rence apparently ex­

tended to average vertebral number. A study or the 1940 materiel. ahowa that 

in all aample6 w1 th tlle exception or that f'rom the ss r1 ver the vertebre.l 

eount for th f'emales averages higher the.n that ro~ the males. RoweTer, tbe 

ditterenoe 1s statistieally significant ollly in t he case of the ser river 

semple. The genersl tenàency al)pears tor the ditterence 1n vertebral count 

between male end t'ema.le to deer eaae 111 a northerly direction. 

Spt•m.ng grounda 

An account of the d1scovery of the si;awning grounde 1n the Fraser ri ver, 

and e. description or the eggs and larvae has been pn'bliehed in Progrese Report 

No. 44 ot the Pacifie Biologieel. station. 'l'he muddy nature or the riTer water 

made it impossible to observ d1reotly the spawning process. The apaning 

grands were theretore located by dragging the bott an wi th a dredge constructed 

ot a heavy rectangul.ar iron trame to whieh waa attached a bag ot aacking. Esch 

dredg1ng was exsmined carefully- in tbe field tor any s1gn ot eggs deposited 

am.ong or ttached to the gravel. Seri es of three dredginga each were taken at 

intervala up the river f'rom New Westminster to Cotton islam, neM- the mouth of 

the Sumas river. Semple or $a11d wer also exemlned at intervals along the 

shore. 
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Nô e'Yidence of spawning wae found below Mission bridge, but above 

this point eggs were present in l;!Ome ot the samples. In all cases they were 

f'ound attaehed to partiales or coarse ae.nd of a rather unitom. 8ize. 'l'b.e 

aelection ot a speeifio type ot bottom for the deposition ot e gs has been 

descr ibed for certain other snelts. S1nce t he bo'btom daposits in the Fraser 

beoome 1ncreaeingly tiner tn a downstream dtr ctlon, the limite of spawning 

may well be determined by the siae or the lld g:L"Bins. The heaviest con-

centration of eggs was found at a depth or approrlmately twent:,-five teet otf 

Nicomen 1sland, about :tour miles upriver trom Mission. Frœ here, eggs wert 

tound 1n varytng numbers to a -point ff Ootton isl.and • Here the current 

becomes sw1tter and the investigation was not cont1nued tarther upstream. 

No evidence of shore spawning was diseovered. The area over which spawning 

.1s known to takte plece theretore includes about eight nûlea ot ri ver bottom 

between Mission and Ohill1waok. It i believed thst this 1s the t1rst pub­

l1shed record of the spawn1ng of eulaohon$ in the Fraeer river. 

Young t'1sh were captured by towing w1 th plankton net or f1ne-meahed 

marqu1sette. Towa were ta.ken at 1ntervals trom M1sa1on to the mouth of tbe 

Fraser, and in all casée the fish ta.ken were in a ~ery eai-ly stage or -deTeloP­

ment. S1no& the newly-hatched fish e.re relati vely weak nimmers, the, are 

apparenUy carr1ed to the sea in a short spe.ce of time after emerging from the 

egg. A rough. estlmat8 o-t the epeed of the river eurrent lndicates that the 

newly-hatched larvae would drift from Mlsaion to the sea 1n less then twenty­

tour hours. 

The egg becomes attaehed to aand graina in the river bottom 1n a re.ther ' 

peculiar me.nuer, and the prooess appears to be ?eey simile.r to that descr1 bed 

tar the European smelt, Osmerus el?erlanus. The matu;re egg ae 1t leavee the 
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female h s a doubl outer membrane. The out · r layer b easily broken, 

eeparate from the 1nner covering; and beeomae turned in,side out. Th break 

is p~obably caused by pressure from within, due to the abeorption of water 

by the egg. Since the two membranes rem.ai:n attaehed over snell ar , 

eb.ort stalk or pedunele is rormed. The tree edges o!: the broken membre.ne are 

extremely adhesive and readily beoane ttach d to th Jnrtioles ors • 

The newly-hatehed larva is ve~ aimilar in ap rance to that of the 
I 

Pacifie herring. several points of differenoe exist, however, the eulachon 

larva being readily reoognized by the ore po.sterior attacbment of the yolk 

sac and the anterio~ position of the anue. 

Abun.dance 21..!!!!t 

Reports tr<Jm all loeal.1t1ee ind1eate that the l'Un of eule.cho:n1 in 1940 

was th.e hee:Vi st encountered tor me.ny yes.rs. In the previous report tt waa 

stated that a downward trend ad been evide t 1n the annuel catch for the 

Fraset' river over a period of yeera. During thia period, howeTer, the total 

yearl:, ca'tch b.as tluctuated widely, aM the gt"eater abundance of r1 in 1940 

does not necessariJ.y an that tha trend has reversed. Total annuel catch, 

ot èOUr:Je, may not b a good 1 dex of the rel ti ve abundenoe f fi h fr year 

to year. other faot s enter into the pfotu.re, end the total catch le in:rluenced 

by uah agents s the number of nets oper tin.g; tbe intensity of the tishing 

effort, and ve.rioua eoonomie oonaider tions. For the pro:per regule.tion ot the 

fiehery it 1s neoessary that a ethod be developed to determin the relative 

atrength of each yearts rnn. This oan only b$ aeoanpllshed by the collection 

ot adequate catch and marketing ah.tistics. Forma to be f!.lled 1n by :tisberm.en 

and buyers would provide the necessary in:tormat1on. Oh f 1sheman should be 
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aaked to keep a recêrd of his de.il.y operatiens, to inclUde a description ot 

hie nets (size ot meah, length, and depth) and the amou.nt1 ot fish caught by 

eaah, and the time and locaUon ot eaeh drift made. Buyerat recarda should 

include -particulars ot each lot ot tish dellvered, and of eaoh lot sold. 

~~NDATlONS 

It 1 t is the wish ot the De:partmen:t thot the eulachon 1ll'lest1gat1on be 

eontinued, it 18 reco.mmended that the work proceed along the tollowing Unes: 

(1) Further exper1montal sam.pling of the rune 1n o:rder to devisa a method 

which will pl"0-V1de results oompareble tram year to year. 

(2) A thorough study of method ot a e detennination. T'ùe investigation 

ot l&11gth r-~equencies and racial cbaraoters ie detinltely limited in value when 

th age composition of a population is incompletely u.nderstood. seareh thould 

theretore be made for the young tish in œ.-J.or that cOlilplete study of scale 

develo ent ean be made. 

(3) It ma.y be :poesi ble to eorrelate the relative abundance of adult :f1 ah 

w1th su.c conditions as tampe ature and river run-of! dur-in the :period of 

incubation ot the ggs. Invest1eY1tion of this phasê of the problein will be 

ca r1ed out a time permita . 

(4) The colloction of detailea fishary st tistios will provide most o't 

the information necessa.ry for the int lligent règllle.tion of the tishery. This 

ce.n only be done Wi th the oo-o~e.ration ot all parties con.cerned - the tishennen, 

the b~ers, and the ti-sherlee officers. It 1a recommended. that t'Ot"lU a1m1lar 

to the appended. $8.Dlpl s be distributed to each fisherman and buyer. Accuracy 

end completeness in the tilling eut of thase torms cannot be etressed too 

atrongly. 



EUUCHON CATCH RmO:RD 

L1 en e o. ---

De•cription ot Nets: 

S1ze ot Mo h Length Depth 

-

'l'ime Location e1ght of Fish 1n. Ea et 
De.te of Drifi ot r1tt l" l 1/ " 1 1/4" l 3/8• \ 1 1/2• 

' 



EULACRON mmm•s llEOORD 

Nam.e or Bayer -------------------- Dat 

Recer4 of Fiah Bought 

Ham or LiceQe Amouut 
'Fisher.i No. Deli red ere O ught l'riee 

~ 

Record af Fish Sold 

A:œount How Used 
Sold To Sold {Freah, salted, Fox ood) Price 

-


