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Repor~ Ho. VI .

01'1' AND TROUT INVlt"TIQA.TIONS 19'5' .

e~eorol 7. sellnit7 ot stuery. w ter

oontrol and wa~er l.,els. er River. 19'9 .

B7 H. II. Rogers

Meteorologioal Dats. er Riv er . 19'9

ra re t wind direotion and lnt dty

d slc7 were 0011 ted tro .Tune 7 to s t 2'. e site being

Gearse JC1tt7 ser's tiel4 . The wlD4 illtensi" and de ee ot

oloudlness were reoko ed on the Beeutort soale .

Caution should be exerobed In lnterpreti the deh on

wlnA dlreotio • e to the teot thet the es~a17 enanda In •

south e s terly direotion. Dds. whloh on the 00. at woul4 be

llouth __st, appeered In the estuary as 80 ~h at winds . blowing

up the eatuary tro the th to the !W.d .

The prevailing w1ll4s, .s reoorded ., Geor.. U~7 ser's

tleld were south-e.st . 0nl1 t1IO north winds ot 7 .ppreoiable

strength were experl oed - June 7th and June 18-19th.
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ON AND TROUT INVESTlGA.TIONS, 1939

Ra por t o .VII.AUGOBT SURVEY 01" BIRDS ON THB ....RGA.RltK R R

B1 H. C. hite

On AU . t tha 23rd and 114th. wa .thlllphd t o ••••88 tha .bundanc.

at U.h-••Uns birda on tha North .t rpraa. Inoid.ntal to

thl8 .unal wa noted el.o t a abund.no at 1 ..J..)n .nd trout.

Si noa in tha l1JR1tad t1lM .t our di.po.al it.a poadbl.

to aXllllli ne tha anUre river wa da par.onal eDJ:l1naUona at

.aotiona at the rivar tro. tha ••tuarr to th a lowar p.rt at the

so r p abova tha head at . at tl_ nt and a lao a a at tha tributal7

a t r a • OUr peraonal ob.ervaUona ra supple nted with in quir­

i ea (oonoarni tha abundanoe at birda) at ra putable diainter.atad

par U .. who had an&1ad raoentl:r ala other p.rta at tha rivar.

a th a eatu.rial part at th e atra ha k waa in pro s -

r .a and . n:r erpnBllra thara wou l d have baan trishtaned "'1'

on ara aN n in thiB a r a . Tha es t uar l8 l part hed not in prev­

iou . 1 r a aupporhd a l ar sa population at kinstl8hera but aava ra l

ware ..an . 10 thl8 part. On the orth at bra noh, i n t r sian

at D01l . ' a bridse, whioh plaoa wea in tOl'lllar 1e .ra trequented bl

r sa n.ara, n.ither kinstl8hera nor er p naara w ra .aen.

In the ra aion at Gardan .nd .ah poola on k1nsti.her was aaen

er ganaer a . Howevar, en angler who had Ju.t raturnad trca

tl8hi a bove Gerdan pool aai d thet he h.d aaen • lerga flook at

rpn.er.. Two englera int erviewed at 'or t h at r praa

who h.d t1ahed fro ClnU1ton' . brid e to HIIrt pool eaid t t thal

hed aeen two tlooka of 10ung merg.n.era •

.At Lons Interv.le .bova Bla ok ook pool, I a.w a ta

_rp n.er an d . bou t tan halt- own 10uns. Thera wara rga naar



in 19,7.

bo., 70re.' Glen brook and up 'he or e or the

b nob I xa ned 'he ri., r '0 a point II .hor' d18'-noll abOTe irll'

70rkll rook. I OO.e"ed two ki ria r. in t t ar a (A 10 1

residen' bae be n kill1n& a larse r or k nah ra in 'hi.

ray

bird.. perlntenden' Turnbull

hatohery d•• but 'here were not • _ny e. in r r year.. Be

.a14 that there were no rganaera around tha .trea. 'hi••

the n b rll nioh w r there la.'

nah _re pl.nt! till a
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ra., and oKlnnon aaid tha t thero were n., all the ., up

Intervale, 10 tlah a ar d to be talr17 aoaroe.

n era lntervlewed aaid that "fO tlah _re plenUf'ul 1D other

hen .e lett the rgar.e laat 1 ar at the oonoludon ot the

bird-oontrol xpar1 nt, tlah-eat b1 a over are part ot

the atr a ere verr aoaroe end 001n01dent .1th that 00 1tlon

there a an abund noe Or"fW aalar:>n and trout. The blrda pr a nt

on the rlver at thla 1tl er oapable ot greatly reduol th

atook or young 11811110n and trout, and lt all ed to re rod oe another

ye r oould e.81ly reduce the .took or yo rlahea to th low level

wh10h a ound there 1n 1935. raov r , thera are at pre.ant

large nooke ot rganaara teedl alo the ooaat 8 11e weet

ot the r ree rlver, and should the.e aaoend the rlver eT n tor

ahort perlod theY1lOuld oona ler e n bera ot "fO

In Tiaw ot our work there ln the peat "feara and our r oent

obeerT8tlona .e oonalder 1t ot utllloat aport no that a a olal

ettort hould be IIlIIde to 11lll1n te the tlah-eating blrda and pre-

aerve the Tal ble"fo aa1lllon and trout 10h are now ln t

ite,

r R1ver.

ept. 1, 1939.



ATLANTIC o AND TROUT INV s TI GATIONS

Report e , VIII . Mortall tr ot.. n at hlgh t aperatura• •

Br A. G.

ne 100. 1 Inap otor at "laherle., •• G. aftaTe r , .tated ln

1~,8 that 110 n h d died in oaer rinr duri tha dr)' a

at U'''. In l~'~ quite a n ber ot ..1IIIon died on AU lit 6 and

during the t ollo 1ng to r tnight . In 1~,7 t r were found deed

tram t e head at tide aa tar up 1111 tha Beave r hole . In 19'9

t Y we r a tound de d trom the bead at the e.tu rr (at low tlde) ,

ere the Ilr l 1110 sal n net i. oper.ted early in the .eaaon ,

ea ter up ell ooler i alend (figure 1) .

On AU&Ua t 24 , 19'9 , I waa able to toll a re 11 lted

r ta11t r .nd obtain data tb at might • • • i.t t ard explanation .

For tive previoua dar. the t1ah trap , sit ua t ed tiTe-ei \ . at a

a11e above the bead at tide , hed tailed to reveal a nr IIIOvelllllnt

at aa1lllon , .lthou8h SOllie wer e Itno to be 1n paola Ju be low the

trap an d .leo neer tbe hlghwar bridge just above the head at tide .

So at the rell1dent bo)'. and bad 0 e t o expe ot tram

thelr experlenoe ln other t1Jae. when.. n di d that Be on in

evidenoe in t he pao la ne r the highw.r bridge were 11leelr to dl e

and 110were tll1r g e . On AUg'lSt 2' and poa.iblr elsa on the

preTlou. dll1 , ••lmon we r e in IIvidenoe there at d-d01 and were

being at on d, altho\l8h th ere 18 nothi to abow t hat an)' ra





ShortlJ atter noon on Au . t 24, the.e atoning operationa

a p;Bin be,.an and beo me re inten.e th an previwaly, a e individuala I

even entering the water to .eoure the nah or driv t • aahora . t

,.'0 p•• the tirat tish waa ae oured, it having turned on ita baok ,

end being in the a tre_ bel the bridge . It wea a two-aea-Jear

tiah, 71 • long and without all)' a1 a at injulT. t varioua ti a

aUbaequentlJ until abou t ,.'0 p ••• th ere wet ken tro t h water

fro the hesd at tide upatr .. abou t three-Bigh t) at a mile aix

one -aea-Jear aa n or gr i b e , trom '2 to" om. lo ng d tro. 2t to

, lb . in we i £h t . J.ll aeven tiah wer e te_lea . Three at the. wer e

a411 .. r d around the oooipital region, with epitheli r

end in on oaae 80me or the ole at the baok ahowing. one had

ao at the epitheli ar the ana l tin gone . The.. rka were

01ear11 evidenoe at t he aotion at Lapeophtheirua a~, but no

oopepoda wer to be . een either on the akin or on the gilla at any

ot the tiah that died or at en1 ot the othera that were 0108811

oba rv d when in ah llaw w ter nll8r the .hore . e abaenoe ot

oopepoda wa a evidenoe th t the aal n 4 not reoently entered the

river. One ot th e grilae t hat died at t he bridge bore a tag , Whioh

ahawed that it had been up to the trap on J uly 4 , and had , there t ore ,

bl1 been at 1 88t ' 1 daya in the river .

The looal Guardian , RaylllOnd Dr 1l1i o , d aoon a topped the b01a

n tro moleaUng the al , bu t the1 watohed 0 rerul11 tor

them to ahow suttioient eVidenoe at dying t o wer rant taking the.

from the water . One wa tound upatre , beginn ing to b. eaten b1

lb , end one down atro.. that waa in rigor morti and , theretore ,

d.ad tor 80 t •



Exaa1naUon at the r1ver r the highway brid ahowed that

tro. tive to aeven gribe we in a a all a i de a at t e rinr

belOlf the bridge on t e we. t aide , an d th e in enother. 11 aide
. no

.ra e OTe the bridge on t he w at alde . In ,ot he r plaoe wer e 8117

gated . So were 80 tar into ahallow water that not

on17 the upper rt at the oaudal tin an d el l t e dor ..l tln, but

alao pert at the baok trom the heed to behlnd the dor.al tin •

expo ••d . The indlvldulI1. tarthe.t in a nd that later died , r ined

qulet , br.athl v ry r pldly (120 to 140 reapi r ation per nute) .

The7. e d quite lnaenaltive to 11 t, not only a . ahown by their

ooaing and r s ti In a10h .hall wa t r, but al.o b7 not r oting

to vl ahadowa aa one Ted one'. bod7 or al'lU ar the.. The

re vl oraua r lIoted to IIIOVlng shadowa, leevins the 81de arm. tor

deeper wa t er , but invar1ebly returned wh U e the water oontinued

very wa • There waa ao eVl denoe t at indlvldual. reoOT red

diate17.

At 4 .20 p•• t pe turell wer e teken, and It wea tound thllt whUe

the running wa t er at the rlver waa tro. '0 .4 to ,0 .6-C . the alde

lira bove the brl e w a only 29 .7- lit it. he d end the 1I1de ara

below the brldge only 28-, in elloh Oil•• where the tiah were oongr.-

ated . Later .obaervlltiona showed t 1; the latter side ara reng d

in t pe ture tro 26 .1 lit ita head to 28 .8- lit Ita

ooolneaa at the aide a rma wall qUl te evidmtly due to the entranoe

at apr wa t ar , probllbly tro. the gr ave l bed at the rlvar preaen1l

Sa n parr were 1I1ao oongregllted in e oh at the 1I1de III'1U

as wel l all one try or t he 7'llar . They were more 1I0tlve than the



.dult. n .nd r lned t.rther out 1n the Bra . • I.. c.
Nloo1 1n eXUllnlng th rlT r up • r.r all the trap II." both

...t .1de tor

1.....

durl

11.e

Au st 20 to 27 18 IIhown ln flgure 2 . It .... xceptl0 117

hlgh on u at 24. r181ng qul te r pldly to a x

at 1 p . . The ort.lit,. oocurred on the day or hlgh .t t mper-

to h.Te dled .

dled ;

AU .t 26) .

round . Thl. sho.. a • gr.d.tlon .. 1th .1z. 1n

high t per.tur .
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The eUeat of the high temperature on the

88loon was to bring thelll near the Illrfaoe and to oause the to

lIlOYe about 80 that thay went into shallow water, lSoended rapids

and entered th tr p, whioh hsd not oocurred for day a even at

night, the usual time . The perr lao ahOlled this vement , auoh

an entr noe into the trap aa had not ooourred before even t night .

Their pre enoe in the III.da ar cen be explained by their oomill6

n ar the eurflloe aa their sensitivity to 11ght deorealSed and then in

IIlOving ebout resching the ahallow WIIter inolud11l6 that in the side

arllllS. On nterins the latter whera the wat r was oooler , the,. hsd

auoh II behaViour ea kept them th rll,- they wera 11ttle inolined to

ave, and, if on reoovering they a tarted to lellve, the,. turned bllok

on reaohing the wemer wster at the IIIDU th o

On Auguat 25 it waa oloud,. and misty durill6 the daY' and the

water failed to beoome very W8m. On Auguat 25, hCllIever, it oleared

during the forenoon nd the temperature of the running water n ar the

bridge ro e to 29 .3 by 2.30 p.m . Grilae hod r ined in the poola

there, being ISeen on both daY'. . About 4 p • • on AUgust 26 three

were aeen entering the aide ara above the bridge, but theY' did not

reaoh very ahallow water . No parr were aeen and neither dead nor

dying alllmon were found in the vioin1ty . Yet about 4 p.m. a d,.inS

JII81e grilae ,with r ther l1li07 Lapeophtheirus on ita akin, but the ak1n

not peroepUbl,. injured by them , waa taken at the r1 ver mouth in

shallow water near hare, the lIlOuth being Juat above the head of tide

at 1 water . Thi. ahowa that a te eroture 1nsuffioientl)' hish

to hove oh effeot upon grilae t hat have been in the wam water of

the r1ver tor 80 U_ w1ll kill those entering frOlll the relatively
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0001 water ot the eatuary . A pou1ble d1fferent1al orta11ty

rtal1ty of the aal n treab 1n frolll tbe aea aeellS to haTe

been pr1no1pally of the lea . Of" that d1ed on Au!'Uat 6, 4 were

lea, and tbe s1ngle one on Au at 26 waa a lISle . The d1aproport1on

ater th n it appeara, aince Dr . Hoar a tound (for the

14arg reel that lea fOrlll only from 20 to 'O~ of the IlIIIOlta aa well

aa of tbe adult aal n . That this holda alae for the oser r1v r

10 1nd10ahd by the taota that lea for d 29~ or tbe Ieel ta trapped

dur1 their deaoent in tha apr1I18 or 1"9, and at 16 parr exaJR1ned

by Dr. noar, only 'l~ were lea .

y all the nah dy1 on Au at 24 were fe lee 18 not olear .

It lea are IIlOre BUBoapUble to h1gb te erature than the fe 1eB,

there 0 nnot b ve bean any lea in the lower part of the r1Ter at

In all oaaea the ortality.aa 10 aeTere ar the r1Ter uth,

and no de d ao1 n. re reported aa be1Il8 found Tery for up the r 1 r .

S1nce the mortal1 ty on Auguat 24 waB of 001 n that had been 10 the

r1Ter for eo e cona1derab1e t1 ,1ta aeTer1ty n ar tbe r1ver uth

oannot be attr1buted to the f1ab be1Il8 freah1y 1n from tbe aaa . Thera

were no deatha near th trap , and the reoorda ind100ta the 10 the temper­

ature d1d not go 00 h1gh and dropped uoh aooner and (;~g~a~fd17

there than neer the br1dge . The raoorda for AUl!J1at 26/1ahow that tha

te perature at the br1dge roae aome1lbat later and to a al1ghtly higher

1eTel and probably re 10ed h1gh oona 1derab1y later than 10 th trap,



aoourate co rillOn or t e water t _peraturea et the two place.

wade 41Ir1.n& the toll i week with a th greph at eaoh plaoe .

Wi th olear drr weather to11owiIl8 a north erly _ind the water at the

trap ..a w" 1"IIIer than that et the bri eaTen ea uoh aa t de ee ,

except tro 4 to 11 p••• when it wadi tly colder . Ala o at 1ta

hip..t a a ell aa at 1ts low..' th ' .p rature a' the' p we.

around two d gree. lower th a' the briqa . Thi. latter oCll1d1t10n

d1d not obtain on the day when the aa n dled . They ware 1n a per10d

ohar oter1zed by Terr 811 . t .outherly w1nd with tog durlIl8 the n1 t ,

but diad ted durlng the dey by the sun. The hUlll1d1ty _a Tery h1Sh

and the telllperature ot the water on the .ole ounhd tro. day to day

aa ahown tor the tirat tour day. in t:i ra 2 . Thia cond1tlon ...

definltely or aea orlgin and it would be expeoted that lt would be

ereet the ee • thet la near the rl ruth.

The rarl ty ot deatha above the Oak blanda both in 1937 and in

1939 rataed the point 8S to whether the temperature ot the water

tarth .r up wea 1 er then that ot th e weter below the islanda . on

A uet 28 te perature obeerTationa wer e ..de trOlll 1.1.5 to 3 .40 p .lII .
(fig .l ) .

sol up fro tbe hlpway brldge to Rooky blend and baok low

the Oek 1alanda the renge ln t8lllpereture wlla fro. 26 .3 to 27 .6 and

bOTe the lalanda trom 24 .2 to 25.8 . The aTerege dltterenoe wea

1 .8·c . The 10 r telllpereture 1n the upper p rt t1nda explanation in

the narrower river bed and in the ateeper alope . There are .ather

tr quent oaaoadea , known a8 tall. or reet•• 80_ ot them being IllIIIltd,

.a Llttle ae.pereaux. Blg ae.pereaux, DeeTer Hole nd Rooky Ialand.

The te r tura bel eaoh serl a ot oa .oades waa trom 0.3 to 0 .7.

lower than 1t a. above, the alr baing 0 paraUTely dry and naporation
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oor r ea pondl 1,. r api d .

th e aea . ttl re wi l l be a unti temperature . but l e aa

pro nounce d t han nearer t he lIeB.

Far ther up than Rocky lelan d the re a re a t r e t cheB at compartlvel,.

deep ater. . a . th e S n hole and J'ohn e 'll IIt 111 . Theile exerollle

a atabl l l z1 etteot. kee pi th a water.. r at n h t an d cooler

dur1ns tha day . Thla la well ahown in t e et tec t at lU l l lalc e on

the wat er trom the ellt branch where it Jolna the lIlIin river Jl4l1t

below th e trllp . Ita te pereture ia lower than th at ot the river

in the h at at t he da,. (J'u1y 25. 1 .15 p•••• 26.1 c pared with 27 .6-).

nd hlaher 1n th e ellr1,. rning (oTU17 2&. 5 .15 a . a •• 21 .' oompar ed w1th

19 .4-0.) . In the lake i t llelt on t h e a t te r noon ot oTUl,. 25 the tellper-

eture ot the au rfe ce wa t er wea touDd to var,. wi ttl the depth . be1Jlg

tro 24 .2 to 24 .8- whera the depth ..a trom 4 to 6 teat and over 25­

wher a 1ea ll than 4 teet .

orbl1tz ot AU6\la t 6 to 19 , 19'9 In oar Rive r .

avlellt rtlll1 t,. or the a ea on at 19'9 occurred on Au

6. The lower pa r t o r the riv r had bee n coa perstive17 barr n ot

lIalaon tor 110 ti • not II lIin gl e t la h pa"lll1" t rou h the trep

du r i n t he tirst five day s at Au a t . LIIrge nwabera bIld been Be en

in t he elltuary tor a oonaldereb1e time. and att r a sho wer at r ain in

the e t te r noon at Augu a t 4 t here lIe e d to be hundreds (1111 on JUlIIPln

everywhere) at the very hea d t be eetUllry at 7 p•• aa obaerved

by Dr . W. • oar . The naxt IIIOrning a t 7 a .lI . Dr. H. • oge ra saw

three or tour ot t hea In a pool wel l a bove th a heod or tide lit the
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time. Toward noon en the tide was high,

about 60 salmon a t the head or tide, ny with their dorsal fins

and the upper parts or their caudsl fins out or the wa ter. 1Il111ing

about and jumping rrequentl". some or them being out or the chsnnel

among the rooks. One or them, a grilse was caught and rwnd to be

heavily infested wi th oopepods on the skin.

That evening and nigh t B heaTier rain rell, and the next da"

n,- salmon were observed at 8.00 a. • by • Drillio to be splaahing

in the water above the hesd or tide at the time.

About 10.30 s.m. with l.'Iising tide, • ite ot1ced salmon

jumping in the estuar" Dear the point on the we s t s ide. below the

uppermost basin, then ssw them clearly with the telescope moving up

snd across the basin over the Wide shallows, just covered by the tide

to the point on the east side or the river mwth. About halt an hour

later he s aw salmon st the Little Dam pool a short distance above the

point, both in the channel, and among the stones in the shallow water,

am their rins were showing psrt or the time, and some or them were

jumping. About 1 p •• he ssw salon ascending the small channel on

the east Bide or the river below the bridge, and the fish were begin­

ning to die.

At noon the trap was round to contain 8 7 lb
ll

• ae Imon and 23 grilse.

three 01' whioh were dying. any had "white heads, rot there we r e tell'

oopepoda on them. Two grilse were tound dedd in the pool below the

trap and one larger sa lmon in the pool a t the mouth at Will brook a

little tarther down stream. Aooording to the Guardian, the tish near the

highway bridge beoame evirtent about noon, and at 1 p.m. the tirst one

turned over end went ashore on the west side at th rtT r above the

bridge. From that time until 4 p. m. cpite a number at salmon, all
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grilse but one, variously esti ted trom 20 to 50 in nulliler, were

picked up in a dead or dying cond1ti on trom the heed ot tide up to the

trap. During the next tortnight at least tourteen dead sal n were

seen from the head of the estuary up as tar as Rocky island. Q,uite a

number of them had the occipital region appearing whi te trom the remov­

al or the epithelium ("white beads") or even red through the removal of

the tissues down to the muscle ("red heads").
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fig . 4 . St . Mary River , N. S . Di s cha rg e in cu . ft . per se c ,
in summer of 1937 (from records of Dominion ater and
Po wer Bureau) . Inset show s numbe rs of salmon found
dead each day as reported by Inspector Ma ns on .
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b. 1.'blI1 ,. ratur wl11 .,.ar1 witb tb. ret. or r1a., dna

hl b r tb r rllpld t 1'1 • In tb1a xper1Jllent'. 1'1.. •



seven timee or more as rapid as it ap pears t o have been in t he river

on AU!!Ils t 24; therefore , th e lethal t empera t u r e s lire highe r t ha n the7

would be ep t t o be i n II ri ve r . I t ca n be confidentl y s ta t e d , howeve r ,

from the r esu lts of this e zpe r f nt and f ro m the mor tali t ie s in the

os er and St . r y river s t hat unde r comparable con d it ions, f o r s a lmon

from the fr7 to t ho s e ore» 20 l b. i n we igh t , th e larger the fish the

lower the lethal temperature.

The d i f fe r enc e in t he sympt oms of death from h igh tem perature

f ro m t ho se wi t b dea t h from l ac k of ox;ygen wa[' demons t re t E'd by putting

s elm on fry into wa t er practi ca l ly devo i d of oxy gen (boU'ed en d cooled).

I n a very sh ort time they exhibited convul sive movemen t s , wh i ch contin­

ued pe ri od i ca l ly for so t ime , wi th intervals in whi c h no movemen t of

an y kind Was appar en t . The convulsiv move nt se nt th ea ra pidly in

an y d i r e c ti on i n whi ch they ha ppene d t o be he a ded . Thi s wa a i n strong

contrast t o th e gr a dua l weakeni resulti ng f rom s teadi ly ri si ng temp-

Ackno wl ed f'illlellts

Dr . H. ll . Rog er s bas be en r es ponsible for t he records of wa t e r

levels and of t he t her graph. • H. C. ite has b e en re s ponsible

for t he r ain r e cor-de an d (With • A. C. Ni co l ) for the trap records

Pr eventioa of llor t a l i t y in ser Riv er

)4easure~ to pr-even t th e temperature of t he 10 1ler pe r t of the river

from ri si ng too high are r e qu i red. If the g ene r al level of the wa t e r

were ke pt suffi c i en tly higher dur i ng e d r y sea son by having a gr ee t er

reserve of wa t e r in the lakes available for u s e liS reqUired, the temp­

erature woul d not rise so high . I f there we r e larger pools in the
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lower re r t of t be river and if t he water there were confined to

narrow dee p cba nnela, it woul d n o t wa up s o r apidly. Probably.

the moa t effective. direct meaau r e oul d be to make low dame or

"reefs" at intervala al ong the 1 er port or the river to pr-odu ce

successive pool s a nd oa s cade s . Thi s wou ld hav e the ad ded advanta ge

or g i vi ng mor e suitable pools for ho ldi ng the salmon along thi a

firs t and mos t aooe s sible part of the river.
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Re por t No . IX . Salmon Fr y Planting in Goldm i n e Br o ok:.

By H. C.

Dur ing ou r var i ous inves t i ga ti ons on sa Lmon ~ry, pa r ti cu l a r l y

on the r gar e e r i ver, we ha d been i mpr e ssed wi t h the i mportance

of predator con trol f or t h e conserva tion of salmon f ry . Al t ho ugh

t h i s pha se had received sp e c ial a ttention i n relation to the con­

trol o ~ fis h-eating birds , we ha d recogn ized t h e impo r tance of

va r i ou s ot her f acto r s. However , it was considered t h at, a l thoug h

t h e o t her f actora had no t be en e e th oroughl y investigated , s ome

a ttempt sh ould be made to plan t t ry in su ch a mann e r that t hey

wou l d su rvive to produce a r ela t ' v t .y h i gh percentage of smolts.

For thi s plan t in g i t waa propoaed to us e some s t r e am whi oh oould

be conveniently handled .

Choioe of 3 t r eam

I t waa desir ed the t t he a almon inve s t i gations s hou l d be

oonc ent rat ed in one 10ca11 t y to f ao ilita t e t he ha ndling o f the

vari ous ph a s ea o~ the wor k:. Mos e r Ri ve r , N. S . ha d been se leo t e d

f or other i nv e st i gations an d conseque nt y a stream i n tha t local ity

wa s sought for the planti ng ex periment. Gol dmi ne br ook , a small

tributary of Wes t brook waa found to be t he mos t av aila ble small

stream and appea red sat i sfactor y fo r s uc h a pl an t i ng .



Goldmine Br ook

This stream d i s chs r ge s into :Hn l a ke, the lowermost l ake

of the We s t brook watershed. The main pa r t of the stream is

ab ou t a mi l e an d a qua r t er in l en gth. The lower part o f the

stream flows throu gh ald ers and has a bed of fine gr ave l .

As c end i ng t he st ream it becomes ore preci pi t ou s snd co ns equ en t l y

there a re cons e cu t i v e areas of coarse gr av e l , course gra ve l and

small bou Lder-s , sh ale and fragment ed r ock s , ce s cs de s over bed rock

with l arge boulder s and l arge rock r r a ents. Abov e the cascades

t h e st ream i s 1 ss pr ecipitous a nd th e s t r eam be d i s co mposed

l argely of bou lders and ro ck f r agmen t s . This area ext en ds ne arly

t o the stillwat er, wh ch is s br oad slowly-nowing stretch pa s sing

thro u gh s wamps an d boggy country. Abov e Fi r s t still t h ere are

su ccess i ve g r ave l and s to ny a re as be tween the v ari ou s still-wat ers.

bov e t he uppe r sti l lwster ther e is another g r ave l area wh i ch

e xtends to t he head waters. The s e are a numbe r of mea nde r i ng

branch es dra i n i ng a n extenai ve bog a nd swamp ar ea . B ~ i de s these

br anc hes t here i s ano t he r sma l l br a nch , Sp ea r s ! brook, which

empt ies into Fi r s t s t i l l. This brook i s fe d l argely by s pr i ng s

arising in the higher l a nd. There are a number of small runs

en d bog aprings entering t he e.t r-eem at va r i ou s places. Wi t h its

still, ca s cades, etc., Gol dmi ne br ook pro v i de s a variety of

habitats. Ex cep t for the stillwat er areas the stream is mos t l y

shallow, 81 t hou gh t her e a re below First s t ill a number of small

pools.
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The upper wa t e r s as they co me f ro m the bo gs an d s t i l l wa t e r s

are fairly dark rn colour bu t be low t he cuscade s t he wa ter is mu ch

clearer . Muc h of the brook is sha ded an d the wat er, excepting the

aurfece wa ter in t he s t i l l s , re i ns rel a t ivel: coo l t hroughout the

aummer. The pH o f t h e water dur ing nor l -water perioda is &bou t

6 but duri ng flood periods I n t he sUlJIIIer it bec omes a r e a c i d .

Fauna

Tro u t are the domi nan t fish es bei ng f oun d i n a l l parts of

the str ea m bu t e s pec1ally in Fi r s t s till , pea rs ' br ook , and the

lower gr av e l a re a . Thes e ar e JDOs t ly Lndf genou e trout a l t houg h it

is possib l e t hat so e se a - ru n troo t sp awn i n the l ower ravel area .

Salmo n parr wer e f ound f ro m Fi rs t s t ill t o the mout h bu t they

were mos t sbunda nt be l ow the oasoades. There wer e ab ou t t wenty-

five parr in t his area but on ly thr ee wer e f ro nd ab ove the oasoades .

In the Fs ll of 1938 , three all s almon redds eVi de ntly th os e of

one or o re smal l fe al e grile e we re tbund 1n the lower- gravel ares .

The re dds con t s 1ne d ve r y s a l l s a lmon egg s . Fr om these e ggs f ifty

or mo r e fry resulted a nd these re mained throu ghout the summer of

19 3 9 i n the lowermost part of t he s t r eam nc ar the s1 te of the

Eels oocur but are scarce , Dur ing the summer ei ght wer e

oaught in the strea an d a fe w others wer e o bserved . These wer e

all small eels , only on e over a f oot in length was f ou nd .

Fundulus (K. tllaphanu s) an d doub tless othe r fishes en ter

the pool at the mou t h o f the br ook but or e not kn own to a aoend
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Moat of the common aquat1c fam1l1ea of 1naecta are repreaented

1n the brook but black fliea (S1mul11dae) and atone fHea (Placoptera)

appear to predominate. Throughout the sUDllller, Yr . Co11n N1col

ma1nta1ned 1nsect trapa to capture samples of the emerging 1nsects

and he 1s report1ng on h1s 1nvest1gation. However, 1t may be sa1d

that the 1nsect fish food of aquat1c or1gin 1s relat1vely poor.

S1nce trout and eels are known to be enem1es of young selmon

as well as compet1tors for the ava1lsble food an attempt was made to

r1d the stream of these. Se1n1ng was 1.mprscticable except1ng 1n

the lower f1ne-gravel area consequently the trout were mostly removed

by angl1ng w1th a ba1ted hook. Removal by angl1ng was greatly

fac111tated by mak1ng !IIlall rock shelters for trout on the stresm

bed beneath the water. On subsequent tr1pe along the stream 1t

was neoessary to f1sh only these rook Itlelters as the trout resd1ly

oocup1ed them. Trout fry were confined largely to the lower gravel

area from which they were se1ned. It wall propoaed to use for the

sslmon fry plant1ng th1s year only that portion of the stream below

F1rst st11l end consequently the predator fishes were removed from

th1a srea. Seventy-one trout, year11ngs or older, and s1xty-one

fry were removed from the area below the still. Aleo tWenty-one

trout were taken from F1rat atill. Only e1ght eela were kllled 1n

the area some of wh1ch were trapped 1n 8ID.811 eel pots and others

were k1lled by var10us means.
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The indigenous sslmon parr and try wer e not removed as they

were retained as part at the experiment.

Fish-eating Birds

During our various trips up Goldmine brook throughwt the

summer neither lll' . Nicol nor I saw any tish-eating birds on the

br ook or any IIIlnUre splashes whi ch we could attribute to tish-eating

birds . Kingtishers are rare on the I40s e r river. No mergansers

have been seen in the vicinity at the lIIOuth or the brook and al a

the stre8lll is too small and too heavily wooded tor them to trequent.

Grest blue herons were s ca r ce in the vicinity and the teeding i n

Goldmine brook was too poor to a ttract them. Thus there wes at no

time any need to adop t measures to proteot the stream tram bird sttaok .

The Plsnting

On July 27th the salmon try , which had been ted tor s o t i me

and were tairly well advanoed arrived tram Bedtord ' hatchery . These

try rllnged trom torty to sixty millimeters an d averaged about titty .

They were apparently tree trom diaease an d s howed no evi dence at

tin e r os i on. However they ware not in liS good condition as the

local native try and their hellds were relatively l arger .

A.tter thair arrival the try were plaoed in screen boses in

lU l l brook , the wtlet at Mill l ake, where they were allowed t o

rest until the following day when the allOtmen t for Goldmi ne brook

wes plaoed in a creen box in the 1 ke and we r e towed behind a boat

to the mouth at Goldmine bro ok . The aoreened box was anch ored

in the mouth of Goldmine brook and the try were allowed t o r emai n

in the water from the brook so that they would become ac oustomed t o

it . The trans t e r s wer e made with no app reoiable loss .
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The tollowing day the di a t r i but i on was made. Fry were dipped

tram the retaining box and placed in a large wooden bucket which

had screen wire fastened over one halt at the top. Thia was to

tacilitate the changing 01' the water in the bucket while the

distribution was being carried on . Beginn1ng at the edge 01' the

alder section a bove the ah ort area 01' the tinest g r av el , wh i c h was

above the part already occupied b y the native fry , the hatchery

try wer e planted in lots of trom ten to twenty-two at 1ntervals

01' tive to eleven paoes. That is, they wer e distributed at the

rate 01' two try tor eaoh pace 01' approx1lllately t wo an d one third feet.

Two thousand , tour hundred and eighty one fry wer e thus planted .

Observationa on the Planted Fry.

Small tine-soreen barriers were plaoed below the area of

planting, at the upper end at the ooarse gravel and boulder areaa

and at the foot 01' the oasoades . These were tor the purpose 01'

determining Whe t her or not there wa s any "dritting" at the t ry.

During the planting there wa s no evidenoe at any drift1ng ex oepting

at the very upper end of the planting in the water whi oh oeme

direotly trom First still .

Following the date 01' plant ing there 1I8S a period 01' very

warm dry weather . During t hi s period obs er va t i ons were made on

the planted t ry . There were no ex oe ssive water temperatures and

no sign of ooncentrati on 01' fry at the screen barriers . Few try

wer e ob s erv ed by direot observation but since there w a s an abundance

01' hiding places beneath the stones , shale , eto . no signitioanoe

was attached to these observations . No desd or sick fry were seen.



Hi gh Wa t e r

On August 5th, 0.39 inchea of rsin fel l and on the 7- 8t h

0.76 inches. This amcunt of precipitation was sufficient to

cause fairly high water in the brook. We visited t he stream during

this high water but oWing to the dark colour o f t he flood water

only an ocoasional fry was s een , The wa t e r was h i gh enough to

render the IIIIIlIll screen barriers ineffective. On Augus t 12th •
when the water had returned to near it s low -water level, llr .
H. Leve rin of the Department of Mi ne s an d Re source s took test

sa pl e a of the wat e r of the brook an d fou nd t hat t he water j u a t

sbove the lIlOuth of the brook gave a pH reading or 6.0 •

.rust above the lIlOuth of Goldmine brook an eel trap of fine­

mesh soreen had been maintained for a cons iderable part of the

summer to oatoh eels or other fish entering from the lake. During

the flood the wster bad flowed over this trap. On Au gus t 14th

whe n the water was low two s al mon fry were t ound i n t he trap and

on Augu s t 18th t h ere wa s one tr7. From their condition I judged

them to be hatohery try. Thia was the tirst time try ba d be en taken

in the trap. Evidently, they had dritted down to the ls ~e du r ing

high wat er and ls ter had attempted to a soen d the stream.

The SUrvivine; Fry.

On August 23rd, while I wa s at the Msr ga r e e river, Dr. Hun t sman

aDd Mr. Niool made a night inspeotion at the stream. I heve t ound

a night survey t o be one at the mos t reliable me t hods at taking a

census at the tishes as at night t he tish emer ge trom t heir hiding

plaoes and may be readily counted w1; th the aid at a pro pe r light.

The oommon gasoline lanter? gives a very s a t i s t a ot or y light tor

th is purpose. As a r esult at the ~rvey Dr . Hun t sman est1msted
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"a disap pe ar anc e (1 ) of 831- of t he f ry Just above t he alder s .

(2) of 901- of the fry f ar th er up in the gr avel se ctions and (3)

971- of t he try in the oasoadea seotion __ It. These f igures wer e

based on a oou nt IIl8de on se ve n seotions of t he s tre am.

On Augus t 28th I made a day light survey of th e s tream turning

IIl8ny of the stones and found the fry very scaroe.

On September 7th Mr . Ni co ol and I made a night survey oounting

all t ish obs erved in t hat pe r t of the st relllll where the trT had

been plant e d . The n i gh t a da rk an d calm an d t h e ws ter low a nd

olesr, mak In g ideal oond itione for s uoh a suneT. Per 111 ination

we us ed a ga so line lanter n an d a flash light . On t his survey we

found 133 salmon fry, 2.5 psrr, 6 trwt try, 8 trout of Tearling

size and one larger. We saw also tive sllllll eels. Undoubtedly th

oount gave a fairly aocurate oensus ot the survivors.

indioates a loss ot 94;71- of the planted fry.

Causes of Loss

The possible oauses of loss mBy be au d as (1) ene mies

(2) insuff10ient food (3) unfavourable environment. The enemies

as we have po1nted out we r e largely under oon trol. P1sh-eating b1rds

were absent. An exposed pool in the open rsh near the lake whioh

waa oertainly t he part of the atre8JII mos t vulnerahle to bird attaok

oontained throughout the season a oonsider ble number of native t ry.

AI though several small trout had been netted from this pool one

yearling trout re mained there w1t h the salmon fry throughout th

sesson. Of the n i ne trout (older than try) eight of th os e found in
planted

the area were of yearling size about four inchea in length while

one older fish was e bon 10 s i% 1nches. It 18 scaroelT pos si ble the t
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these trout could have caused the 108a e" in e stream their

ranging is very limited. It is elso inconceivable that the

sever 1 1IID811 eels observed could have caused Dny considerable loss.

As for the parr, none of whioh had been removed, we have never round

them teking nsh or the size or the planted rry.

Insurric ient or nonsvsllable rood IIIl y have been a ractor in

weakening the rry but our experience has shown t het starvation in

rish 18 e very slow prooess. oveover ir there had been sny serious

weakening in the rry they would hsve been round con l'egated a bove

Previous experienoes Wi t h both trout fry e nd 8e1llion fry had

s hown us the desirablli ty or aoo11.lllating the rry to the weter in

whioh they were to be planted. In the ce se or Gol dmi n e brook we

hed teken special preoautions previous to the planting to ecol1mste

the fry to the water of Goldm1ne so tlet they woul d not drift. At

the time of planting the 1"ry the oondition of the brook was about the

seme as it wes on August 12th when Mr. Leverin took the pH reeding.

(at that time 6.0). Water of this aoidity is near .the unfavourable

oondition ror most nshes. Streams usually show a lower pH reading

during rlood oonditions expeoiall;y where SCll:le bog water enters. We

believed tha t since the upper basin of Gold!:l1ne is mostly a large

bog with peat erees there would probably be a decided drop in the

pH during rlood oonditions and that it might be espeoially low

rollowing e drought period sUlh es we experienced this pest umm r.

Arter it had been determined that there was e large loss of

rry rrom the brook we secured some universal pH indicator end took

reading. of the brook during low water and during high water. On



September 1, when the strea m was l ow we t'ou nd the t'ol l Dlring

r eadings: Mout h ot' t he bro ok pH 6 minus . ooarse gr av el se ot i on

,.,. below oasoa de s 6 mi nu s . mid dl e oa so ades 6. , . u p er ca aoedea

6., minu s , outlet or t'irst sti ll 6, i nlet ot't'irs t till , . "

second still,.,. The runs entering the stresm at t h i s time wer e

very l ow an d r ad1og9 or th ose teste.d were a s t'o llows: Lower

s pring rill pH " N. E. run below oasoades " s pr in g run t'ro m bog

above oasoades 4. Spea rs ' brook 6." dra i n t' ro m bog abov e Spe ar s '

brook 4 mi nu s . The low readi ngs t'r om the bo g areas a ppeared

es peo i all y si gnit'ioant.

On Sept embe r 18th, during a t'reshet on t he s tream t he water

at the lIIOuth ot' the brook gave a r ead ing ot' pH 4. On Sep t ember

20th dur ing t'a i rly high wa t er when the level was dropping another

series or r ea dings was made . These were as t'ollows: Mou t h ot'

brook 4.,. oasoades 4, abov e oa soades 4 . t' irs t still 4 plU~ , readings

ot the runa were: lower spring rill 4 plus, s pr i ng run e bove oaso ades

4 minus , Spear s ' brook 6, dr .. in t'ro m bog abo!" Spears' br ook 4 minu s .

It eppeared that so me unt'avourable condition at' the environment

was the mos t probable oause ot' the loss or t'n trom the brook. Sinoe

the temperature was not u nt'avourable end hiding pl lloes or oovers wer e

Ilbundan* it seemed that the soidity ot the water during tlood oon ditions

waa the mos t likely oause ot the disappearanoe ot' the planted t'ry.

When untavourable wat er oonditions e.g. the introduotion ot

toxic substanoes takes plaoe, the fishes leave their hidmg pllloes

and be gin roaming, t e ebly stemming the our rent or swimming down stream.

Si noe Goldm i ne brook ha s a switt cu r rent es peoially during high wa t er



any tactor whi oh would ceuse 10he try tv beg in roaming woul d result

i n their being awept ou t of the atrebm. The ou rrent at suoh timea

runa we l l out into 111 lake among 1111' peda and pond wee ds and

any try in the current llOuld be uarried wel l ay/a y trom tha brook.

That thia did ooour t o aome extent waa indioated by the taking

of the hatohery fry in the eel trap at t he mou t h of the stre8Ill

aome daya a f t e r the wa t e r ha d fallen.

Undoubtedly try do not all possess exaot l y t h e saDle degree

of tolerance tor aoid water and thua BOIIIe lIOuld be ab l e to wi t h-

atand th e periods of exoes ive aoidity. Ilor eove r the toler noe

lD8y be pertly °a ID8tter ot a oo lima tization: D..1ring the plenting

of the f r y there waa no tendeaoy for them to d r itt exoepting in

that part of the stream i di ately be low first s t 11 l , where the

water waa of aomewhat difterent oh araoter to that in wh i c h they

In the count of the survivora there were mor e of them in the

lower part than in the upper part . Thia wou ld b e expected it

there waa a gr ad i ng in the toleranoe of the t r y .

The net ive fry wer e oon fined to the lowe rmoat part of the

s trea m whe r e theyoha d be en hatohed. They had been aoc l1msted

throu ghout the egg and alevin perioda to cha ng ea in the acidity

and thua did not dr ift 0010 of the 4tre8Ill du r i ng the flood periods.

Parr resulting from previous hatohings had spread toward the upper

part although none were found near the outlet ot first st111 or

above it. The f aots whi oh we have in dicate t hat wha t ever the oause

ot theo los s it was not operative, a t least to any appreciable extent

on t he °na t i ve fry.



Preliminary experimenta of artificially increasing the

acidity of, a brook showed that inoresaed scidity cauaed the salmon

fry to leave their hiG.ing pla oea and the t there was an initial

tendenoy to drift even during very low water and bright sunlight.

During high wster and dsrkness this tendenoy 1lOUld doubtless be

sooelerated.



Plent1ng of Sa lmon fry

Goldlll 1na brook, July 29th

Two f ry wer e plan t e d for e ach pa c e of app rox , 2 ll:~ fe et and
xce pt f o r t he fir at two l o ta 1n l ot s as sh own below .

In t he f orenoon from 10.50 t o 11 .50 the 10 er rt was plant e d
f rom a s hor t d1stance 11'1t h 1n t he a l de rs t t he p01nt wh r the
thermograph wa s loca t e d. The co ld r1vul t on the south a1de wa a
j us t above wh er e the 19th lo t was put out. The :!'irst sp r 1ng on
t he no r th side was s illlilsrly related to t he 29th l ot . Th f1rat
and 3rd r i ght-an gl e d bends re si ilar ly r l at ed t o t he 44th an d
6;r d lo t s. rhese ere a l l under lined , 1n t h e list of lota th st
foll e ,

18, 22 , 28 ,12 ,1 ,16,16,26 ,20 ,14 ,18 ,16,16, ; 0, 20, 20,
18, 22, 22 , 12, 12 , 18 , 16, 1 8, 26 , 22 , 28 , 18, 1 (" 1 8, 1 6, 12, 24,
18, 16,'Ib, 20 , 18 , 22, 24, 18,22, 20 , 16 , 18,1'B' , 20, 20, 22,18,
20 , 16 ,22 ,22 , 20 , 18 , 18 ,22,22 , 22 ,Zlr, 18,16, 20 , 18, 20 , 20,
22 , and ". To t!l1 - 1295 try. -

In th e afternoon f r o 2 .5 5 t o 4 .58 the upp r part of the ex-

Y;j o~f~~~e~~e~l:~:/;~~~:~ ~~~b;~~k t: e~~~~a ~~a ~~n~~eb~~a d ~~~uoe
do st th e 1 er end o f t h e f1 rst st111 . The s cee en se parating
the " stony" ae c ti on f r o th e "cas cad e s" se c t10n w • jus t s bove whe r e
the 4th lot as placed . A b 1rch log w1t h rusted awor croa sed t he
brook ju st ab ove the pl ac e ere t h e 25 th 10* was pl a ced . The end
o f th e " cascades" s ot i on , wh er e there are cluster s of maples on
bo th sides of t he brook a s j us t ebove the 40th lot. light da
of ass was just above t he 5 t h lot .

18 , ~g : ~~ : ~ g: ~: ig: H: ~g: ~~: ~g: ~ g : ~g : f2: ~~ : f~: ~~: i~:
18,14,18 ,18 ,18,14,20,20,2"4,"20,20 ,22,20,18 ,22,20,20,
20, 24 , 20 , !!!.' 20, 12, Zlr, 20, 18, 20 an d 14 . Total - 1186 f r y.

Johnny S ith Brook, Au gu s t 4th.

Fou r fry war e pl ant ed f o r eaoh step of approx. 2 1/3 teet from
a sh o r t d1 s tance (40 ro ds 7 ) a" eTe the upp r of t h e t wo br 1dga s
across t he brook ne ar 1ts mou t h , ne arly to the st illwater, a d1st­
anc e of 1643 s teps as mea su r e d var 10u aly by H. C. h1 t e, A. G.
Hunt sman an d A. C. N1col 1n steetohes e aoh for plant1ng by another.
The stretche s wer 1n ateps or aoes as follo : '00, '00, '00,
300, 25 8, 50, '10, 50, 15. Me eured al o the pat or ro ed a dis-
t s noe of n ao ps oes 1nterv en ed be tween t h e e bove 1'l llI1t 1ng and
another pl s n t 1 o f t wo fry per psoe from the br1dge above the st111~

wat e r to r liO pso es 1n thre e t r e t ohe s , - 30 , 62 and 18 ps oe s .

The t 1me 1nvo l ve d f rom t he br 1dge near t he mouth wa s 1n tw o
per rods , the first from 5.30 to '1. 00 and the second from '1. 30 to
10.00 a. m. The retur n 1I'8S , h owever , msde s low ly .



GOLDMINE BROOK - August 23, 1939.

On July 29, the brook wss planted with sslmon fry from nesr
the mouth nearly to the first still, quite uniformly in lots of
from 8 to 28 on the bssis of two for every pace.

Inspection With s gssoline lsntern shortly after sunset (8 to
9.30 p.m.) on August 23 gave the following resulls.

(1) Narrow stretch of 1'Ilther rapid water from upper end of
alders upstream for 17 paces, - 6 fry, fairly evenly distributed.

(2) Broad shallow pool just above and on esst side of brook
bed, 1, paces long,- lower shsllow psrt with, fry, upper deep part
with 3 psrr. This wss done four times with the same result except
thst at first only two parr re seen. This wss the beginning of
the inspection, when it wss not tully dark.

(3) Just above spring rill fro east in gravel section, a
narrow stretch along west side, 18 paces long,- 4 fry.

(4) Firat snag pool on west side sbove the apring rill, 7 paces
long ,- no fry, 1 parr snd 1 trout, the latter preserved.

(,) A narrow stretch above this snag pool, p rtly on one side
and partly on the other ,- 6 fry.

(6) A short distance bel the inaect net in the "cescedes"
section, spool, , peces long,- no fry, no parr.

(7) Shallow stretch a'love the lest for 12 psces,- 1 fry, 1
small eel.

ure splsshes of birds were seen on lsrge stones along snd
sbove the ".ssoades" seotion before sunset.

Fry may have been II.1ssed, and also after plant 1ng, fry of the
parts examined may have moved to other parta of the brook. As the
fscts stand, however, they indicate s disappearanoe (1) of 8310 of
the fry just sbove the alders, (2) of 9010 of the fry tartller up in
the "gravel" seotion, and (3) of 9710 of the fry in the "oasoades"
seotion just below the inseot net.

The fsilure to find fry in the deep portions inhabited by parr
or trout may be due to the larger fish eating the fry. The avail­
ability of food suitable for these larger fish might well be deter­
mined. The greater pauoity of fry farther up the brook seems to
show that enemies are more numerws there or are invading the plant-
ed stretoh of the brook from the upper end. The manure splashes
of brids are perhaps signifioant in this oonnection.
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