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8 ipewning &t the en ends

At the Magdelen Islends the herring spawned in the spring dure
ing the ponth of leye. The first herring appesred ot Grindstone
Islond snd House Harbour on May (th end st Amherst Herbour on Mey
15the On bey 26th the spewning was not yet over and the teupero=
“ture of the wster in Amherst Harbour over the herring eggs wes
49*Ce On June 18th the islends were sgain visited. The cges
ware ssid to have hetched s wesk previously end none were seen.
The tempersture of the water was practicslly the seme ss before
(8e59°Cale The larvel herring were teken regularly in the tows
thet were mede from Amherst Herbour to & point 25 miles o little
east of South from ntry lIslend on the route to Cheticsup, Cape
Breton Island, Inside Amherst Herbour lervee from 5 to 9 ma. in
length, some of them still with considereble yolk, were token. Just
outside the harbour the lengths of the lervae varied from 7 to 9 mum.
Outside Xantry lslend the lengths were from 8 to 10 mm. The centre
of sbundance of the vast school of young herring wes Jjust outside
intry Island., The numbers decreased repidly on going into lesssant
Bey end Amherst Harbour, snd less rapidly on the route to Cheticampe
Large mumbers were Mea 17 miles from Fatry Island, but at & dise
tence of 25 miles only three were obtasined, Doubtless ‘zha numbder
of larvee taken in Flesssnt Bay outside imherst Herbour would have
been much lerger if the tow hed been teken at night as wes the

gsse with the others to which reference has been nade,



TaBLE I

Clupes harenguse. Msgdslen Islspds, June, 1917.
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The data sre given in full in Teble I. All hauls were mode
with o net heving s diemeter of one metre end mede with Ho. O
bolting ¢loth.

in Teble II ore given the meesuremsnts to the nesrost millie
motre of, where possible, as many as twenty-five lorvee taken ot
roandom from the totel number st each station.

TABLE 1X. |

Clupea herengus. isgdslen Islends, June 18«20, 1917.
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These results indicete olesrly that there wes & reguler in-
‘ cresse in size from the spewning ground in Amherst Herbour ( and

the shores &f Pleassnt Bay) out to the open see., The extensive
‘ shosl of lerval herring, more then twenty-five miles soross, hed |
ell come from the shores 61' the Hagdelen Islends and wes ‘_be.:lng--gr,-a-d-
ually thinned end extended by the action of the tidal end other
currents o5 well &8s by the movements of the lervee themselves, |

In the series of heuls msde et the middle of July with the

metre plenkion net et the stations beltween Cheticemp and the
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Megdslen Islends, no herring lervee were obtained, Hsuls with
the young fish trewl did provide specimens,. In Pleesent Bay
et o depth of from 2 to 3 metres, thirty-four were obteined, et
s depth of 4 to 6 metres one only, and st ¢ depth of 18 to 22
metres two. Hone were taken in a heul sbout 14 miles from ‘ntry
Island at 8 point near where sc many were obteined in June,
where the depth was adbout 40 metres.

. The meximum size observed st this time wes 21 mm., which
gives & growth of slightly more then 10 mm. in & monthe 4 speci-
men only 6 mme. long was tsken, indinstina thet part of the spawne
ing was very late.

Hothing was found out with regerd to the fete of the ime
mense sehool of larvee that drifted esstwerd from the lsgdelen
Islands, It was presumed that they would drift around Cepe lNortsh
{Cape Breton Islsnd), but en investigstion of thet region et the
end of July wes unsuccesaful in discovering eny larvee.

Nor wes it possible to desonstirate their presence &t the
Megdalen Islends in the niddle of August when heuls were msde st
depths of 35, 25 and 15 metres without eny being teken., It is
possible thet night heuls would heve been successful, but these

were not nade.

‘Fall Spewning et the iHegdelen Islends

lire Jo Jo Cowie hes elresdy demonstrated ih his fishing ex-
periments the presence of fell spewning herring in the Gulf of 8t.
Lewrenoe, The fall herring larvee were obtesined Tirst on tﬁe
8ept¢nb§r oruise to the Islends. They were present st ell of the
three stations antaidé Zntry Islsnd, but nnne‘werq found in
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Flessent Bey slthough both plankton nets end young fish trewl
were used. Only 8 few larvee were obteined st esch stotion.
The date sre given in Teble IIl. Station 6¢ was in Flessant
By«

TABLE III
Glupes harengus. Megdelen Islends, September, 1917.
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Clupes hsrenguse Hegdelen lslends, Geptember 13 eund 14, 1917.
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It is evident from Teble IV that there ies sgein en incresse
in size as we proveed from the Hagdslen Iislonds, showing thet the
spevning ground wes elose to the Islends. The ebsence of lervee
in Plessant Pey indiestes thot the spswning wes outside. It 1is
epparent that the aﬁwuu&us took plesce st sn apprecisble depth,
perhaps twenty metres. The numbers of'larvsi obteined, though
small, show & decresse as we psss out in%o the deep weter. The
fact thet they were not even cerried into Pleosent Bey is doubte
less owing to their not couing to the_aurf&ce. Althoush these
heuls were teken et night enly‘ane lerve .wes obteined in s sure
face tow,.

The sbsence of lsrvee in the verticsl heuls confirms the -
results shown dy the tows that the number present wes relatively
suell. The fell spewning must be of faf less extent then the
‘spring spawning. Judging by the sizes of the lsrvse the egge
must have been deposited sbout the middle of Auguste -

g A A A e R W
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- Fish Spewning et Chetioeap, Cspe Breton

4 similer condition wes found oh the Cepe Breton shore.
lio lervoe were teken in the fell in the harbours On September

6%h very large numbers of herring larvee recently hetehed end
with yolk seck still lerge were obteined et Station 29, the
depth being 31 metres. The following week on September 12th
only & few were obteined, dut there were ot the ssae time 8 few
1 at the outer station two deye .lut.-ez'.

Ho ag@erial of later date than September l4th is svaile
sble. It follows from the dete thet the spewning ground of the
fall herring ot Cheticump wes in the vioinity of Ststion 29,
thet is not elong shore or in the herbours, ndor yet in deep
weter, but at moderate depths offshore in the neighbourhood
of the thirty-metre line. Owing to the steep slope of the bote
tom the depth canpnot be considered es very certoin in spite of
the very large nuaber of young lsrvse obtsined st Station 29.

The time of deposition of the eggs must heve been the
letter pert of August, es the young hed not eppesred on the 9th
of that month, hut were present in large numbers on September
6th snd vere appsrently still hetehing on September l2th.

The tidel eurrents are coastwise. The prevalling set of
the current is seid %0 be along shore %0 the north. There would
‘ therefore be little tendency for the larvese to be carried off-
shore or inshore. This nmey explein the fsilure of the lervese
hetohed in the herbour in the spring to resch Stetions 29 end

30, AT we neglect the specimens of cbuhtm origth et the mﬁr
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TABLE ¥V
Clupes harengus. Cheticemp, Cepe Breton island, September 1917.
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stotions. On the other hend we have to explain the sppearance
of the sutusn lervee ot Stetion 30 three miles offshore from
Stotion 29 snd thelr non-sppesrsnce at Station 34 in th§ Here
bour only two miles from Stetion 29 end with considersble tidel
currents %0 cerry them, One however was teken st Station 35 et
the mouth of the Harbour on September 13, nesr the bottom.

Two footors sppesr to be responsible for this eppsrently
enomelous distribution. The larvee for the most pert remsin st
some depth in the weter snd cennot be carried fer inshore. Dure
ing the week between the 6th end 1l2th of mymr there was a
movement of the werm surfece water of the Gulfl sgelinst the Cape
Breton shore, where it wes heaped up, so thet at Stetion 29 it
formed the only element from surfsce to bottom. The compare=
tively oold water (from 9 to 14° C.) that on September &G%h
formed the lower helf of the entire depth of water st that
stetion, was véis;laud downward snd outwerd snd quite dis-
sppesred from the stetion., This phenomenon wes observed sev-
ersl times during the summer. Its effect will have been %o
earry the larvee downwerd snd outward. 7o compensete for tha
inshore movement of the warm surface water, there will have been
en offshore return current of the cold deep weter. This is suf=
ficient t0 explein the occurrence of the lervae at Stetion 30 in
such & short time, 8 well ss the great diminution mt&umm-
bers at Stetion 29« The change in conditions is shown by the
faof thet wheress on September 6th the surface water of slmost
uniform temperature forued o layer of little more then 10 metres
in depth et both of the stetions, on September 1l2th it wes over
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30 netres in depth st Stetion 29, end on Septembder 14th.o’ur 29
metres in depth at Stetion 30. At the former Stetion on Septeme
ber Gth there wes & difference of more then 8¢ C. in t'maporetnre
between the surfeee and bottom weter, the difference on September
i2th w'oa leas then half & degreec. _

From ire O'Donnell of the Meteorologicsl office, ';raroz_ato.
I have been able 1o obtain the following sumasry of the wind cofie
ditions iuat doubtless produced this chsnge. Far the two days
previous to September 6th there vwes e moderste breeze in the Gulf
of Ste Lowrence from the liorth and Northesst. As this wind .mt
constwise, it would have no effect either in driving the surface
water of fshore sod thinning thet leyer or in driving it ageinst
the shore snd heeping it upe Fm the oth day of the month until
the 14th there wes s moderste to fresh breeze from the west,
shiftimg twice from the southwest to the northwest snd beok sgein.
This will have been sufficient to drive the werm surfece water of
the Megdelen Bey ageinst sthe Cepe Breton shore,
Fell Spewning ot Grend denen, Sey of Fundy 4 . ,

At Grend Menan is to be found what is perheps the most ime
portent spawning ground for herring on the southern pert of our
cosst. It wes investigeted on two occesions, - on September 19
end 20, snd sgein on October 2 end 3. | s

On the rirst occesion the work wes done on Fatrol Bost 'GY,
commended by Captain Greene. This boat was placed et our aﬁ- .
posal by the Deputy liinister of the Nevel Service, Mr. G. Je
Desberets, and the Inspector of Fisheries, kire J« Fo Calder
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xmaly erranged for its service,

At the time of this investigetion the larvee were hotche
ing out 8% end belng distributed from e centre which wes locoted
nesr the mouth of Seal Cove Sounds The date are given in '1‘;510
e

It is evident from the table thnt the mouth of Uesl Cove
was the centre of sbundence of the lervee snd slso the point
where was found the lorgest proportion of recently hetched ine
dividuals, es shown by the presence of yolke. ESpewning must have
taken plece st the beginning of September and ¢lose inshore. The
lervee were being distributed to some extent in 21l directions by
the tidel ocurrents. There i no indicstion of their being cere
ried north into the Bay of Fundye. This is shown by the small
number obtained off Southern Heed, end by their sbsence in the
tow off Derk Herbour, near the north end of the Islend on the
west sildes Al80 8t ¢ loter dste we were unable %o se§ them at
the southern end of Cempobello %o the nai'th.

On the 2nd and 3rd of October the conditions were quite
different. Observations were msde st o series of stetions from
feal Cove to the souﬁhweaf past lechies Seal Islende The ree
sults ere given in Teble ViI. Table VIII gives the numbers of
lervee of esch nillimetre cless in length et esch of the various
etotions.
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The plece where spawnin: sppreers to hove ocourred is very
Birrerent from thet found on September 1l9th. The plece where the
ptest of lsrvee end the greetest number of larvee wuh yolk,
4 8t the same time the only plesce where eggs were teken, was
setion 68, 4 1/2 miles southwest from Southern Head. This wes
uite evidently the nearest point to the ground from which ree
ntly hetched young were being 'dlaperded. ¥rom the numbers of
%he verious millimetre groups teiken ﬁ is clear thet for this
t hstohing was neerly finisheds. The lervee from 6 to 11 millie
trea in length form o well defined group with the mode in the

theighbourheod of 8 millimetres, which mey be considered es the

] ypioal“ becouse the prevailing length. |

’ Ppssing in either direction frowm Station '68 there ie seen

¢ be o somewhst reguler incresse in the ninisunm size observed,
ud o less well markéé incresse in the aversge lensth of the
Jsmsller lervee. The smmallness of the mumbers obteined is doubte
less secounteble 'ters;l::lle.:perteouon in the gredation. ’!’he

| total mumbers of the xakxX larvee show ¢ siamiler gradetion. To
the northesst only one larve was obteined st each of Stetions §7
Jend t6e To the southwest the numbers of lsrvee from & to 11
millimetres in lemgth et the various ststions in order ore, 33,
422, 20, 7, 3, end 2. Zven et e dlstence of over 20 miles to the
southwest the panmber i8 lerger then wes found only three miles to
| the northeeste All these faoh olearly indicste thst Station 68
wes the point of origin end thet the young were being cerried fer

to the southwest ss compared with the northeast. The solitsry ine
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dividuelr ot Stations 66 end 67 would be purely s result of the
tidsl ections The mein set of the current is therefore out of
the Hpy of Fundy but the rate of flow 1a very slow.

The lsi'vae from 11 to 15 mae in length may represent the
10t hetohed neer the mouth of “esl Cove sbout September 19th.
Their distridbution is from Stetion 68 to Stetion 72, but they
sre not very sbundesnte It is remerkeble thet larvee above 15 .
in length were obtsined only st Stetions 67 end 68+ This suge
gests the possibility of the contrenstent usratién beginning
to be effective st & very esrly stage. It would mah that the
jarvee sre cerried with the current et firet to the southwest
et & slow rote smounting $o not more then s eouple of miles @
dey, snd thet they groduslly become sble %o Stem the current

| and return to the spewning ground from which they am. This
view receives support from the fect thet on Hovember 2nd o haul
with the younz fish trewl st Ststion 66 geve 27 larvee of which
those that could be meesurcd gove the following numbers of the
verious millime tre groups,~ 16 mae= 2, 17 mue= 8, 18 mme= 5,
19 e 4, 20 mme= 3, 23 mue= e From the renge shown these
ars evidently psrt of the lot hetehed nesr Stetion 68 and now
returned to the northesst pest their point of origine Further
corroboration is however desirebles
| General Summnly

Le _maum. in the Gulf of 5t. Lewrence the spring spevill=
ing tekes place close inshore and in the harbours at the lMagdslen
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Islands.

in the foll the spewning is offshore end st moderste depths,
the exset depthas being uncertain, snd oocurs t_mth at the Msgdslen
Islende end on the Cspe Breton shore. '

In the Bey of Fundy the spewning in the fall at Orand
jisnen tekes plece both inshore snd elso well offshore in rether
deep water. |

it is noteworthy thet the chief spewning plsces both in
the Magdslen Bay end m Bay of Tundy are on the left hend zide
{locking into the JHay)] of the islend neer the mouth of the Hey
end close to deep woters This mey be signilicsnt of the herring
coming from deep weter to the nesrest lend %o spewn and atmti\a
the outgoing ocurrent which is on the left,

Be Times In the GulE of 5t. Lewrence commencing in the
early part of May the herring spawn on the esst eoest of the
Megdalen Islands, eppeering first et the north, snd do not ep-
pear to cesse until some tize in June. The fsll apem s eems
to have ocourred during the month of August on both the legdslen
end Cepe Breton shores, '

In the Bey of Fundy &t Crend Mansn the spewning sppears to
heve lested from eerly in August to well on im September, the
esrly spewning beling neer shore snd the leter in deep water
(about 40 metres 7).

Ue Temperatures At the lMagdalen Islends in the spring
the tempersture pf She weter in Amherst Harbour during the spewne
ing seeson was between 8 end 9° Ceo This wes probably the maxe
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imum temperature of the waser in which thé eggs were hatched,
Those On exposed shores or ot some depth will heve been upouﬁ
to lower temperatures. ‘

The temperature of the wster st Grand Menen where the here
ring egge were hotohirg wes slro found to be between 8§ sndé 9° C.
Owing to the hesvy tides the oconditions ere folrly unifora from
surfece to bottoms It is unlikely that there wes 8Ny apprecie

able difference in teuperature during the spewning period' from
the figure theat hes been gliven,

It is not possible to determine whet teaperatures pre-
vailed in the weter eround the herring eggs spewned in the fall
in the Gnlr of 5t. Lawrences At thet time the difference in
Semperature at different depths was very great, end the exeot
depth st whieh the eggs woere leid is nos knowne. On the Cape
Breton shore the eggs must have undergone extensive changes in
temporature a8 s result of the grest verticsl os¢illations of
the woter that heve alresdy been deseribed. The tempereture ot

the time of spewning mey well have been in the neighbourhood of
§9° 0. Yor the lisgdalen shore it is unlikely thet the tempers=-
ture woas 8o low., During August snd September the isotherm for
§7° C. resched the bottom between Stutlons 32 end 33, but probe
bly neerer the forumer Stetion. We have previously siven rese
ne for the belief thet the spewning ground wes nesrep to
Ftation 33« However the fasots do not exclude the pésaahuit:

T speswning heving teken plsce in every case gt o tenperatan :
1oae to 9°* C, '
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Movements of the Larvee

Ae Passive. The lervee ere for a time at lesst corried
somewhat possibvely by the currents,
The tidal currents effect s distribution of the lervee in

g#ll directions for o short dlstence from the spewning ground.
The movement will be ehlefly cosstwise or in snd out of the. B8=
tueries, owing %o the to end fro movement of the tides near the
eosste |

The genersl or preveiling current csrries tSe larvee in &
definite direction from the epewning ground. We heve seen that
they were carried from the idsgdelen islends for s distence of st
lesst 25 miles %o the esstward of souths It is poobable that
! they would heve been found to have been csrried still ferther to
the sastwerd, sinee sccording to Dr. Dewson the genersl movement

The currents produced by winds ere slso importent. The on
nd off-shore movements of the surfece water due to the winds end
he deep return currents effect & distribution of the lervee st
ight engles to the cosst where no other currents of thet kind
ur, a8 on the Cheticenp shore. | el

Be Phototectics From Teble I it is evident that the larvee
re most ebundant et the surfsce from esrly evening till sfter
1 idnight a% least. The only evidence for their being less sbunde
| t there during the doy is the smell number obtained st Station
| 2 8% 11.10 8. ne 88 compered with the large nambers obtained at
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th;s 'nezshbmrm stations (¥ end X) during the night,

In Teble VI & confirmstion of this appesrs. In the mouth
of Seel Cove at about & ps m. on September 19th the larvee were
more sbundent below, whereas at 8415 pe. 1+ nore were obteined et
ﬁhe surfsce then in both hauls previously. ¥We may ooneludo thet
the 1light drives most of the lervee down during the dey end when
it lessens in intensity during the evening 1% brings them to the

garface,

The date given in Table VII sre conflicting in this respect.

From Stetion 66 to Stetion 68 they seem to show that the larvee
were more sbundsnt below until after 8 p. ms (%he evening wes
cleor), and then beosme more numerous at the surfsces The dete
from 2%ation 69 to Stetion 73 are not uniform, There are very
strong tidel aarrmu in this region, which would tend to upset
the verticsl distribution of the larvse, partioulsrly if the
difrerences in the lstter were not very pronounced.

Ce Thermotoctios The dste es to the influence of the tempe
ersture in determining the movements of the lervee ere rether
1| meegre.

If we compere Teble I with Table II]l we see that the lsrvee

| were more sbundent ot the surfece during the night in June when

the surfece weter had e tempersture of from &6 to 10® C. snd the
deop water one from 3 to 5% (e, whereas in Septemﬁar they were
more sbundent below, when the tempersture throughout was high
end the differences slight. They mey have been still more sbunde
ant in the deeper ocold water but there is nothing to indicete u.
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lis Rheoteotics The fects of distribution of the lsrvee ot
Grond Mensn suggest thet the larvee become contranatant very a&rxy,
so thet by the time they heve ettained a length of 18 millimetres
they ore making headwey sgainst e current of from one to two niles
per daye ' | _

He Gregetionsl, The formetion of ‘schooks’ by the acdult
fish is & well knnwn charecteristic of the herring. This pree
vents & rendom cateh froam representing the ebundence of the fish
in & given region. From the dete giﬁen it is evident that the
very young lervee sre quite uniformly distributed, showing that
they do not yet exhibit the ‘'schooling' hebit. Herring cbout 5
ome in length were seen in lerge schools at St, Andrews in June,
At whet size eare these schools formed¥ Owing to our feilure to
obtain larvee longer then 2 om. {(with three exceptions) in
regions in which they must heve been present, i% is probasble
thet lﬂhmfsr/efemé ot about this aize,

Growth

The duration of embryonie development ls known t0 very with
the physice) conditions, Two weeks would seem to be sn sversge
time. 4% the time of hetehing the larvee sre from 5 to 6 millie
metres in lensth. Considering that the main mese of the herring
et the isgdelen Islsnds begen hetohing the firat of June we have
in tyree weeks (June}l?) & meximum size of 11 m&lllnefres alituine
ed, snd in six weeks (July 13) & sige of 21 millimetres. This 18
et the rate of sbout one centimetre per month.

Owing to the lons duretion of the spewning period, the rate
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of growth of the herring et Grend Msuen is difficult to deter- |
mine. I believe thet the herring from 6 to 8 millimetres long
on September 19th sre represented on Ootober 2nd by & group from
11 to 13 millimetres long, giving e growth of about one-hslf centi-
metre in 13 deyss The main group on Ovtober 2nd hes its mode et
sbout 8 millimetres. The mode of the main group on Hovember 2nd
is sbout 17 1/2 millimetres, ‘min would meen e growth of 9 1/2
millimetres for the month. These resulis hsrmonizes. It is prove
sble thet growth lessens grestly or stops sltogether during the
winter, Jn attempt is .being made %0 follovw the growih of these
young herring durlisg the winter months.

on June 11 Xre Frits Johensen obteined % Ste Andrews with
the plankton net in the evening s large nuaber of young herring,
the sverage length of whish was 55 millimetres. These were with-
out doubt from the fall spewning of 1916, JFrom the fects of
growth we slresdy have, no other interpretstion is possible.

They were %00 smell for spring-spewaned herring of 1516, Th&a

{l would mesn o growth of ebout 35 millimetres for seven months from i |
! november to June, which is s probeble velue, considering the slowe ‘
ing down in growth during the winter.

The very sbundant ycum;; herring at Ste. androews 1;'1 the fmll
of the yeer hed on Seplember 24th an aversge size of about § cme
Presuming these to be the ssme lot of fish ss those seen in the
| spring, the growth for the intervening threc snd & half months
fwould be 35 millimetres, or sgein 8t the rate of one aentiuet:e
per nonth for the sumner. Ve have previously found by weekly
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rendon messurements s more repld growth for these yesrlings dure
ing the summer, - namely of froa one shd s half %0 nesrly two
entimetres per month, but diminishing toward each end of the
psons There is certainly considerseble variation in the rate

)f growth end there is olways doudbt se to exeot onrmapondenec
tween groups takon on different occasions.

I desire to scknowledge the efficient way in which lir.
« T Colder snd Ceptein Elmer Rigby of the Motor-Sost 'Primce?
teined such & lerge proportion of the meterisl snd date upon
ieh this report ls based.






