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PROBLIMS ONNEOTED WITH THZ PILOWATD FISHTRY
1M PRITION GOLUMBYA ¥ATERS,

by

Ho Chose Tilliemeon, Dy%0e,
‘Paeifio Blolopieal Station, Nenaimo, B, 2,

There does not appear to be euthentic reconds of the pilohands in
British Columbia waters over 30 or 40 years ago. The Indians knew these ﬂ'ah,v
which they called "seetons™: they aiﬁ not ﬂm' them palatable. So far as one
ecan learn, the mMco of the ptlnhlﬁ_lu in the inlets were spremodic. Whe-
ther on thess occasions when they were not observed, or st least, recognized in
the inlets, they were in the sea inside 1s not kmowa. "he piloherd may bave

always been a habitant of these waters, or mmybe only a parteuni vi,dtcr..
7 Since 1925 tho rilchards have boon' reduced for the sake of their ofl u
meals In 1928, 50,000 toms of pilchards were eaptureds This appeared to some
%o be a large nuantity or fish and fear was exprossed as to the possibdility of
depletion of the fishery, The question of tha advisability of rntrlcﬂng the
enteh arose. :

This is en mnl onse. mﬁmw at progent shows 9 sim of
depletion and still the question is asked--"How can depletion be prevented?
That is & 1 fficult mmcitim Tiow oun we mmd in such e metter? May one
argae from anslozy? Other fishories have been diplcto&-w overfishing, it
is thoughte-and 1t s inferred thet it must heppen in the case of the pllchard,
There 18 mo fear of the pllchard beiny extermimated by fishing, amd if the fishing
begoms nm—ménnﬁn it ﬁll cease, Is 1t wise, or necessary, to take precsutions
ageinat possible depletion before ﬁ«;um is indleated? A decline 1: the return
of a fishery my be dus %6 metursl fluctistions end other causes. 7ven if the
oatch began to decline would we be justified in msserting that it imiieated de-



pletion, und that depletion is due to the work of the fishermen® How can one
differentiate betveen a decline due to natural fluctustions from ome Gue %o
fishing? Yany years' statistics are munry.batbro one c¢an e¢laim that ﬁ
depletion of the fishery is indionted, One cannot tell that s decline in the
_ecateh 1s dus to a decrease in the stook of fish until ome knows the 41 stridution
of the fish. One ﬁn only glimpses of the pilehards in the see how can one
tell thair adundance? Until one has a hnw of the distribution of the fiah
one canmot estimte what rroportion of the stosk of fish is being captured.
Assuming thet a rough estimate of the qulntlv of fish m avel ladble what m
be & safe pmw quantity “ take? Theee are the problems, :
The fighery consists in the eapture of adult fish, memy of which have
already spawned, end if a fishery is to be conduoted at all the espture of the
figh after they hove spawned is the least hamful attack which emn be made on
the stook, In fact, there are great fisheriss which consist in the uﬁm of

the fish before they have spawned, and the flsheries are not exhausteds

Up $411 Wile peee 356 maetly b shie Piisvasts emight were spent f1sh.
This year, however, in June and mly. some shoals of menm- were eaptured
which had developing reproductive organs} that is, were preraring n spavn,  But
there were ot sr lhalovuhiah had & majority of spents, as in previous years. It
Mgl be mmied, ib WhSs Spyeirvads. of spaviing fish merely ¢ Aelayed spétming
this years One cammot tell et present whether Nidos i Aave already spawned

o

last year or are first spawners, It may be that they are or include surviving
spents of last year, The writer has observed pilchards in a resting, spent con-
dition in Pebruarys Tt may be thet in such spents, by June or July, the repro-
duetive organs have Pesched the stege inhibited by the spawaing fis of the
sumer, It seens likely that they could heve ripensd and spawned out before
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July, Rut as uﬁhlu: 1s lmad ot present about this phase of the rilchardts
. 11fe one may kosp #n open urd on ¥he quostions "

Thers seam rasson Mr 1nr¢n'tn¢ thnt mo pnuhu&h. or eoms of then,
spawn 1n the vicinity of the Tritish Columbia oomit, If now, es one may sugsest
88 a possivility, these flsh thet vewe premring to spawn and which were “p-»
tured this yoar in grester mumbors, ani wilth wevo always represerted in the "
mlprofthoumtnwnim ymbymptlcbm- haduﬂarw
productive condi tion, are ﬂah tint are pnurxw to spawn rue the seomd (u
later) time, 1t atght bc m as 1mcmu_m: a hrgsr m_ of spents
led last yearts ndﬂug. mt that hﬁmumm not hzarﬂvid.af by
nogl.;’étlu oﬁhr prineiple fsetors; sudh es, ohange in the movemonts of t& _
spawaing fish, of:of fish ﬂgnﬂnp Iﬁlo the G‘iatrlct‘ Tts nlwv”‘gd'u‘m i
standinaz oﬂy through our {gorence ot the nlnraqbﬂh and aovhuu of ﬂn
pllchards during the winter months,

“In th. hapc of finding the ouaof the N.IM. n urlea of townet eole
lections wers made both m;a. md‘ outside »@u m of the Wost coast of
' Vancouver durh!g‘ Vay and Tuly, These colleotions have not yet mwm in
this eoaauuon. 4

o A% different times, but nat mry year, nln-»stud pimardl (} inches
" long) have mn roported, for example, 12 chvm sound, anun and thlhm
 4inlet, amd thq are regorded u haﬂu bm talken -t llbotka m ynr.

It mey 'bo ﬂmt wile tho ﬂ.oho!y my not te tireatened with iqmm, a
case aw be x-dc out for the rostriction of mnhr mm&cner tiu fishery with
a view to pmw:nng undue gompotition batusen the ndumn on the umtm
that thom is only a fixed qnlutlv of fiah ndhhh and thet, qatto tmapnﬁn
of the ofrnt of the fiahing m tho atbet mpund by na'm-o. Such 8 rumnim
VAL 06 50 Taie 40 e stodk oF Tiahi These ana rmm ggﬂvtzuo ey not esult
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in an inorecsed esteh: they may heve the effect of disturbing the fish and
rendering capture more 4ifficult. |

To advise restriction of ‘a fidhory nuny asounts to & olaim of ebllity .
to foreonst the catoh of nbn yeor. With no present evidence of Geeline, %0
answor the question whether depletion is likely to ocour in the futurs, if the
fishing mainteins Lts presernt intensity, is to sey the lsast extrmordinarily |
diffieult, "t déts mmd evidence will be required? One will require to kmow
the scology of the pilchard, Is the stoek of pilehands e locel one or is it
spasmotieally or rogularly edded #0 by migrents from the souwth? One of $he fimst
problens to be studied is the spawning of the pilehard end the rearing grounds of
the younge If the rece is a local ona, one nust consider the possidility of {is
deperting, Pllchards are pro-eminently migratory amd one must contemplate the
poulbnlty-ot their ohmng their mut.nticn:qut. irrespective of ments attacks,
One eanmot tell, for exmuple, whother the location of the race here is dependent
upon hydrographical and plankton conditions whidch mey be 1isbls to chungee. "hen &
vace of fishes is mot fished there should be en mcoumilation of post-spavmerss Tf
now the fishery consist in the capture of spents the ‘mr of post-spawnars may
decrecse from yoar $0 yoar end the catch eventuslly be composed of fieh that had
spawned for the first time., Man's efforts should not have any effeet on the nuuber
of first spawners wilch will depend on the natural envircnment.

Bofore it is possible to estimate the smount of the stock anl detemmine
what proportion of it is being taken, cfie must know the a1 stribution of the pll-
ehards, It is not at all likely thet at present all the pilchards oome under the
notice of the fishormen. m fleet of mis sannot effectively survey the 160
miles of coest and the mtnmaou of the inlets. For the flshemen it is
tmportent that the fish, or & proportion of them, should ecome inshore, or better,
{nto the inlets. Dut they are found offshoro also, and one cammot tall in what
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proportions, Thy do the pildhards come inghore, snd why do they enter the
~ inlets? Cen one correlate thetr mbnllun with hydrogrephic and plankton con-
‘itions? “Thet in 1%self fs 8 largs sad inmportamt pweblew, -

¥e do mot st present nve evidence of the gm-u:?o. being in these \
waters during t'o winter, slthough the writer Wes found @ pilshard in the stomeh
of & salmon in h_bmry. The naiuon wns captursd =% the mouth of Nootka sound,
80 thet the pilchard may have wimtered in the sounds, Pilehards have been eap-
tured in small quantities for bait inside the sound in méoh. Apil end May., The
prosence of the pilchards in the coastal waters may be dotected in May, W
their being found in the stomachs of salmon, In June, as a rule, some pilchavds
are caughts They are usually difficult to eateh &t the beplaning of the serson,
Ahey are sald to e W13, pechebly bingry. They aFe Mun usially peor ix eil.
Some fish caught early in June hsve yielded only 8 gallons of oll per tonm, but
they rapidly improved in quality and by July were giving 1O galloms of oil. That
would indleate thet this reglon was sought on account of tho richneas of the food
supply. The pilchards become richer in oil as ?the na.nozi advances; some shoals
may yield over sixty gallons per ton. In July some pilehards have yielded only 16
gallons per ton, One mey infer thut there were h,‘" errivals in the resion. In
other words thoy hed not been throughout the Spring in vth_ou waters; that some shomls
arrive early and fatten up quickly, ethers are delayed in their arrival and for a
time may be poorer in oll than the first comers, The prinelipsl food in Aritish
Columbia mtéﬁa consists of 4iatoms and other minute forme, dbut they feed also on
Crustaces (Copopods and “chizopods), and on smll fishes (lance ond clupsids, probably
herring, have been observed in the -ﬂn’n& of rilohords), The first fish ceught
“n 1929 (June 28th) had been feeding on schizopeds, but soom thersafter diatoms

 became their main fsods "hile the fish are heing got close to the shors, other
~ shoals may be found well offshore so that apparently it ie not alweys necessary



for the pxiohatda to come elose inihwg, Ocenaionnl éatazms of pilcherds
lave beon sisde up to 25 miles offehore, This must be kept in mind when one '
attenpts to anﬂmﬁi‘ the ihtmiw of ihnv”!‘iah!_u- |
The pilcherds, when tm enter sn m.&. some timos select certain arms
of the inlet, Agaln, after -ntoﬁq; the 1n1§t for a short distance, they
turn back to sen. Their pressnce 1n the inlet renders the fishing vm muoh
easier. Complaints ere mede that the fishemen set upon them at t!nt time,
and by thelr action _drtn them out to n’-. !ut it u doubtful mum this
veaous o 1he: Seun-ohtb o ket e resson to iafer tint all the pllehards enter
the IRUVE: A6 Bny Simss 6. 48 Wy haske Bt fhe, Jlladasty sater? Oek 39 by
that the hydrogrephionl conditions, temperature aud spesific gravity of the |
water or the plankton food available, either ns to quantity ‘or qulltty. attroot
the p&iﬁhard.i“? ks o basis for the study of the 1ife-history of the pllchard, a
~ knovl.edge of these comditions should be available, and a survay of the waters _oi"
the west const of Vancouver island hes been carried out over a periad oonﬂng ﬁrt
of 1927, the whole of 1928, and part of 1929, These duta of tha.tnpo’ratm ‘
.and speoifiec mﬂw of the mtll' at alffevent lovels, with plm\tton oﬁlm&m
made at Mrtomt lml.u, wore taka duﬁng every month of the year in 1923.
total or 190 m&tuﬁm wwo maa. to atations inside and outside the tnlna
during th- 24 month-. It is intended :to try to la‘rolato these observations and
oonoctibu with the eppearences end ﬂmﬁm of the pilehards and they will be
useful for mpmm with these condl tions in future years. The golls otions and
abservations were mde on bs extensive a seals as the feetlities permitted ofs
%hile the eppesrance d‘ the pilcherds on the gosst occurs at appraximetely
the liu! tine of 7m. the locality of ﬁrst appesrance varies. Voq often the
first pilchards qp@ﬁr betwesn Onpe feale and “idney Inlet, Aecording to
fishermen they ﬂraﬁ appeer on the banks m‘l Wuﬂw sound and then work thﬂri ”
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way inshore. In Mhy, there are great Mﬁth’- of uuu;eda (vhale feed) to
be seen at the surface. The presence of il_mh »ivde 4ehen Indleares wnale food’
or lance fish., 4n expericaced whale fishermen sald that the vhale feed appears
in Maveh off Cape Flattery; he believed it was brought there by & current from
the Douth, Pilshmwas sat sihigopeds antd is probably the schizopods which
attract th'm to these waters in the first place, nhuc‘oh-mm are confident
of thelr sbility to recognize tie pilohsrds wen they shor themselveo at the
mna.' the reports of puaﬁar“ seon at ses may mot slways be acouwrates ven
exporienced pihlurd fis ormen have misteken & shoal of im'rhga or lance fish
for pllchards and have sat upon them.

The first vun may lmst for a fow days ani then the fish way disappear,
going out to sea mu; it is thought, _

The firet pllehards in 1926 were ot ot Barkley sound on June lstj in 1927
at Mosquito uM._ow. in 1928, on June 21at} at vnlaglo {slend,
Baskley Sound, on June 12¢h, and in 1929 off Lenssrd polmt, Ofegotuot, on June
28th, There then appesr to be two routes of approsch, each, more or less, direet
to en inlet. "he pilchards seem to be a 1ittle dater in appearing at places
farthes wests T 1927, the finst pllchards vere cbtalned ineide Olayoquot sound,
Pilchards had remained in Deer oresk, Clayomiot sound, during the winter. Those
that were caught on June 21 were fat flsh, nolldig 25 gallons per ton, The
question wes asked shothor they could be the fish Ahst had boen in the sound
during the winter. It was thought tim% they were u too good & eondition to have
boen fiah that had wintered there, as flsh gt fnside the inlets in Spring ave
said to be thin and in poor condition. There was, moreover, a considersble
quantity of the fish and the fishing continued in the souni throughout the season,
On July 6th pileherds were ceught in the 3,%, arm, Oustsino. They yie}ded 30
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gallons per ton, Some pilshends bad besn in the am all wimter, later in the
- month & amell qantity of pthbafds’ m teken in ﬁo m .@6 tbbr’uﬂqv during
the season no pilohards w'on‘am"iulég. The mmra- appeared at the mouth -
of the séund end o few catches ."nro made 8 miles within the entrance. Put .
the fishing in the inlet wes & failure. The firat fish got at Barkley sound in
July ylelded only 16 gallons per ton of M.. w July 11¢h the fish were got .
at Nootks lnd at cape Cook on :m‘nﬁ. In the omhathm of thomc at
Hosquito h-rbonr, Clayoquot and the Be%s emm, .mntam. a cmuvo vhhuu
of diatoms W found, wheress in lonth end Yyuquot sound the quentity of Atatoms
was lesss It seams more likely that the f1sh ccught lallr in Clayomot and
Zurtsine sounds were fish that had wintered in thase Dimh But while other
shosls of pilohards came into Olayoqaot sound, practisally mone entersd Juateino
sound, In Septezber plankton collection made in oxqoqm sound, at & point
81/2 -uu inside custsino sound, shoved a great povert: of datons ot Jmbsine
gompared to Clayowuot sound, This poutl W the nld,n.iu‘ that it vas probadbly
@ deayth of étam. which had succesded tho seritef abundsnee, which had kept
the pllshards out of the wund, Mit the other Kyumot 'ioiu. which provided
poor fishing thet neasom, unuu-d;a; good qsznt'iv of distoms, The inlets en
efthor side of oupe Cook fumished good fshing that sesson, In the swmmer 1t
was remeried w the fishemen mt v&lh a M,% wind the pilchards were found in
the inlete on the east wide ct cape Cook, and with o 8%, ﬁaﬂ thay were got on
the west side of the inlets, ’
How far onn ve uunu tho sto&, anl mt mm of the “ock is
eought? Is there at prasent evidence of a lwgc_r dn#mﬂﬂ ut the nccesaidle
stosk? One may postulate that the fishermen ;dq mt sae ﬁa atook 6f pllehards,
¥hile the fleot works sotively 1t samiot effectively eover all the ground, meither



'Y -

the coastal waters nor the inlets, and less so offshore, If the pilchards

dere & fish that showsd theaselves anu’meum at the surfree it would be
possible to sstimete the quantity of fish in the vegion, but they only show
themselves occasionally m for o short time and of course no boat mey be pre-
sent vhen thq’ do appear, Agnh, the pllchards may not be seen for; vhole day. -
No estimete of the size of the stook seems possible, Mt does the fisherman

take & big toll of the fish Ko sdady 19 1s sie thet with favourable condi-

tions of ses and 1ighting, fish may be spotted mlf a mile off, but very offen
only a few flips will be saen and the boat requires to be near them hefore they
will be dotested, When the fish are cheerved the boat is stopped and the fish
watched until their movements are mede out, The bont may move slowly round the
fieh until 1t ocmes dnto @ sulteble position for intercepting the fish. The set
is made slowly at first, then at full speed, The operation of mmking the cirele
takes two mimites. fven ma the net enoireles %s baly of fish they my oseapes
They may get out st the end of the net before the circls 1s completed, or swim
under the boat, or dive xl ght domn under the n“. ping down 16 to 20 fathoms and
eome up on the outside of the nets At another time the pilchards, when discovered,
may be travelling along the surfece so fast that the seins boat cannot keep up
with them, /‘ny attempt $o mboh them is wnttuuy uselease A school of
pmw- may be too widespresd to be completely enecircled; if the not divides

the school, one may lose the lots The intercepted fish will seek to join those
that escapeds Tho great attrietion of assosintion that exists smong the pllehards
is seen when individusl fish succeed in jumping over the cork line. They will
sometines come back to the met and try %o bore thelr way in to join their im-
prisoned companions. Some fishermen think trt the pilohard-school acts under

a leader end that he must be captured or the shosl will make its csonpe. lacke
erels are not infrequently talken smong the pilelnrds ani 1f the mackerels m
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numerous the pllehards seem to be very wili. mtw be d@e to tho mackerel
setting the maee for tho school, The oamn d‘ m plhham is not by any
means & simple and oasy mm. A boat with en nprlnud skipper has been
know to work for over & month and get only one heul during that timej but that
wos an exceptionsl case in 1927. I is the niatortune of all boats to make
what are known as “siamnk heula®; they miss tb’fﬂp:_“thq heve the labour of"ﬁ
setting and hauling the long, heaw net for nm #Slank hauls® are fre-
quontiy numerous, Sometimes fho fish only ahow themnelves éneo and do not
eppeer again., The Yost may vnh about for thelr reappearance and dbe alw&
The boats have to travel long dlstances end the figh, even when discovered, may
not be ayturdd. The fish play more often in the early moming emd oﬁnlng mv'
at alack weter, The seiners do not find all the schools, The writer has been
behind sehools of pilehards when no seiner vas nears Tho fsh do mot, when fesd-
ing, require to eome within d@t of the nohm and whatever it is that now and
then brings & few fish %o the surface is nt knmown. The fishemuan look for m
brom water (discoloured with ebundant plankton) anmd expect to get pilchamds in it.

When they get ﬁ- in the thtertm.mmn easily am es they
do not n’on to notice the net so resdily. m M of uuohﬂn may be detected
from the nacthaan as & dark muss floating down %o three fathoms below the surface.

Bad weather secounts for mich loss of time and the wendering habits of
the fish enteil muoh seerching. A declins in the eateéh of the fishery may mot be
duwe to o smaller stook of fish but merely thet the fishemmen 414 u succesd in
securing them, ‘mtu the decline u\ natoh mey runy be s advantage to tho atock
of fish, and vurdy indiente ﬁnt ﬂuu are o meny tufﬂcnluu tlnt the efforts
of the nshm are rendered from time h time less effective,

There seams, thn. ground for unruu that the mhtmm 4o not take a
big majority of the fish, but 1t is imposaidble tQ idl int ﬂfut toll is, The
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pllcherds ave oxposed to eaptuve for mmm onlye In Octoder they begin to
uunur. msm th. 89, whethor ‘they l&h thunqlnn in the ocesn not m
away, or -hom my or tluu m. a lcu jm south is one ot the mbhu-
Itaonnotunt)mt they nudtodaninlmtorwlkor ma. will the
survivers return ¢ Pritish Columbie waters uxt year?

The quuﬂan ot the poulkh depletion ot the stosk or fish is bound up
with the whole owlm vr the pilehard. Sueh a Mlon mm be nlvd ﬂM
an muadoa Mynm innmganu. Tharo are W ractm, one kun. umws |
which will reveal thomselves dutlag the pegrou of the work whieh must be studied,
A kmowledge of the hydrogrephical aua phnhoa unﬁtﬂmo is necessary, not only :
for the {diseussion of the mcnan of the pilehards dut aln for emum uﬂa
thess conditions in m yesrs,



