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Vartation~ of Temperature and Salinity

in Shallow Waters of the Southwestern Gulf of St. Lawrence

Atlantic coast have been atudled (Hachey1939),aswellascertaln

trend. and cycle. (Hachey and McLellan, 1948). In1945,afull

~cale ~tudy of the Gulf of St. Lawrence was initiated by the

Atlantic Herring Inv6stigatlon Committee. The main features of

the ['!IJurface layer (Lauz lar and a thara ~ 1951) and of the deeper

layers (Lauz1a1' and Balley, 1952) ~ h ave now be en de:3 crib ed • Some

aspects of the study dealing with thA 1'Ihallowwaters of the south-

storms on the wa tel' condlt~-ong In the Magdalen Shallows (Leuziar

19528), and also the relationship between the ~prlng run-off of

the St. Lawrence sy['!IJtem and the Sllrmner mlnlmum ~alinity In the

weekly or oi-weekly ob3ervat~ons at three !Ielected points,

Che t icamp, N. S., North Rus tieo, P. E. I ., and Grand Rl vel' ~ Queb ee ,

between 1945 and 1949. Inthelaterpartofthl.period,data

Strai t, off Rlchlbuc to ~ N.B. Along the Gaspe Coas t ~ ob!l erva tions

on American Bel1k were taken in 1947. The locations of ~tation3



The data are used Ir. descrIblng seasonal and geographIcal

variatlonsoftemperatureandsa11nltyofthewatersofthett'estern

Gulf of St. Lawrence, as well as thevarlatlons thstoccurredfroM

Tentatlveexplenatlonof short-termv8l"lat1ons are

SEASONAL AND ANNUAL VARIATIOllS

Tem'OeratureChanges

1947. 'The seasonal temperature varIations for three statlon~,

North Rustlco, p.E.r.,Chetlcamp, n.s., and Grand RIver, Quebec ,

arel11ustrat9dlnflgure2,uslngdatafromthet'urfaceandthe

mld-summer, from July to August, dependlng on the locatlon. The

rate of vernalwarmlngfromMaytoJu1ywas approximately the same

for the thre13 stations. BythemlddleofJuly,the

the correspon~lng maximum was reached about two week~ lateruat North

Ru.tlco (19.9 C ). and three week. later at Chetlcamp (~~.3 C.).

The maxlmum temperature, at North Rustlco was greater than at

GrandRlver, while at Chetlcamp stl1lhlgher temperatures were

attained. From the end of Augustjl the rates of coo11ng at the

threestatlonsdlffereds11ghtlyfromoneenother,thetempera­

turesconvergingtowards the temperatures o! thefreezlngpo1nt •

The30-metrelevel,chosenforcomparison,isthebottom

layer at North Rustlco, andamld... waterlayer at GrandRlverand



Chetlcamowherethetotaldepthexceeds50metres.

temperatureval"'iations at 30 metres show some varIabIlIty as we11

as different rates of warming and cooling. At GrandRlverothe

temperature slowlylncreased from an average of 1.0 to 4.0C. from

MaytoAugust,whl1e a rapid Increase was recorded atthebeginnlng

of September whIch seerns to Indicate that the tbermocllnewas then

deeper than 30 metres. During the autumn, the rates of cooling at

the surface and at 30 metres were approxirnate1ythe sarne. At North

Rustleo,

wIth a minImum at the end of August

Grand RIver, aswellasatChetlcamp, thewatertemperaturesvaried

over a comparatIvely wIde range, as compared to the North Ruetlco

1945-1949. Thevarlationsfromoneyeartoanotherarebest

represented by the North Rustico data ror the period 1945-1949.

The results are showngraphlcallyon figure 3 for four different

year are small. It maybe seen that, on the average, from June to

August, the temperatures were low in 1946 and hIgh In 1949, and

from September to November, high in 1945 and low in 1947. During

thlsfive-yearperlod,the varlatlonofternperatureata

gtven time, was approxImately At 10 metres, the difference



temperatures show"3dsome tendency of beIng sUbjected to local vari­

ations. At20metres,thewlderangeofvarlat1.ons ntemperatures

was due to the year-to-yearvariations, and also to the short-te rm

erratlcvarlatlonsth9tarerelatedtoupwelllngandsubsldence

(Lauzler1952a). Wlththeexceptlonof1949,whenerrsttcvarla­

tlon~ maftked any such trend, the data show a semi-annual cycle of

temperature at 20 as well as 30 metres. It is to 'be noted that from

Octoberat20:netresandfromUovemberat30metres,theratesof

coolIng were verys1ftlllarto those of the surface and that there

was avery small vertIcal temperature gradIent. Thislndlcates

average, the overturn occurred about the mIddle of November, wh en

1947. The cyclIc varIations of salInIty are represented by tlme-

sal1nitygraphslnfigure2,forthesurfaceandthe30.•metredepth.

Atthesurface,tnevariationsshowamarkedmlnlmumsalinltyfrem

early to mid-summer depending on the location of the statl~nso Off

the southern Gaspe coast (GrandRlver) the mlnlmum of 22.1/00

occurre~ at the beelnnlng of July, off North Rustlco the minimum

of 25.2 100 was recorded at the beglnn~ng of August, and at Chetl­

cronp the correspondlngmlnltti'.L'1lof26.7/00,was reached at the

endoftbemontb. TherewasapproxlmatE'lyafourweeklnterval

betweenthetlt't'eofoccurrenceotthemlnlmumsalln1tyatGrand

R!verandatNorthRustlco,andalmosttwoweeks"lntervalbetween

NorthRustlcoand Cbet1oamp. Thls1all,sswellasthevarylng

Intensltyotthemlnlmum,lndlcate stheslowprogreselonotthe



cont:tnentaldrainageerfect.sonsa11nttylnspring

mer, from the Gaspe area ~outhward 0

1945-1949. Themost.trikingfeetureoftheyear

tions of ~allnity off North Rust.lcc il'l the wide

within the uppcr1aycr. from the middle of July to

two preceeding andfollowingyearso The run-off or

Lawrence basin in 1947, wa~ the greatest durin@: the

19490 The correlation betw~en the salin! ty and the

Tb.esalinityat20and30metresshO\'I98

Inversely corresponding to the temperature

Ech'ard I~land ~ Rj chi'tJuctc in the Northumberland



Ru~tico in the Gult of St. ls-!,rence, was made 1n 1948 and 1~4g

only. The tett.perature and ~J3.l1nlty regimes In the two a:-ess are

tal rly similar. However, some differences are ~howr tTl "he ellr-

(figure 5), and al~o !.n the 10 metre te~perature which is lower

S~uthwe~t~!"n %It versus Atlantic Coast

The temperature data from North Rustlco and Cheticamp have 'heen

compared with other data collected during the ~ame per10d at other

point. 1n the G'J.lf of St. L~wrence and on the Canadian Atlantic

coast. Such data are available from daily ob~ervatlon~ of surface

temperatures at Grand River (Tremblay), and observatIons taken

twIce daily at Entry Island, Magdalen Ielands, St. i\.ndrews, and at

Sambro,L.V.

Oftheslxstatlons,Chetlcampshowsthelargestannualrange

and St. Andrews the smallest (see Table I). HOl'leVer,alcngthe

Gaspe coa.t, the monthly maximum ·oemn"r.tu.re i. only 'l~ghtlY

hIgher than at St. Andrews, s!comparedto13.9C. It

has been poInted out (Lauzier,1952b), that the general tren.:i

towards hIgher te:r.;peratureswas very pronounced during the per lod

1941-1951 along the Canadian ... tlantlc coast. Itls!u!pecoted

that our sQl!\pllng in the Gulf' or St. Lawrence ws~ carried out

'l'heceviatlans of the May to Decemher average temperatu!"8

from the nonr.al are lIsted l:lTable II. SambroL.V• .,dSt.

Andrews have been comb1ned to ~e~:-esent the Atlantic cca~t as

agaInst Entry I!'land in the Galf of St. Lawrence. The data In



Table II show that th6varlatlons arAgenerallyof the same s.1gn t n

the two areas, l:>ut wIth a greater amplltude outslde the Gult'o

Surface Temperature 1945-1949

,I

Msy_Decemoertemperaturedev1atlonst'romno!'mal

thedevlattonst'romthe1945-1949averap:earefarlY13iml1ar



alonetheAilantlccoa"ltandaroundEntryIsland,butnotunlform

1nthewestcrnGulfofSt.Lawrence(seeTableIII). Summer

temperaturedevlatlonsat North Rustlco and GrandRlver aresome­

what s1mllarbut theyd1fferfromt!lose at Entry Islan1. Such a

difference rro~ place to place in the summer mlpht be due to the

varIations in !ce cover during the prevIous wInter, In the lagging

errects of the sprlngrun-orf, and In the resultlng mIxIng proces ses

due to prevaIlIng wInds. Itseema then, that thewsters near Entry

Islandarenots1.milarlyerrectedbyractorsllhlchdtsturbthe:1or-

PrInea Edward Island, and C&.pe Breton Island.

Sum.'Tlortemperaturedevatlons from 1945 1949 average

TeMperature- SallnltJRelatlonshlp

'l'hecyclesoftemperatureandflsllnityaslllustratedby

figures 2, 3, 4 and 5 and discussed above, have shown tha~, In the

a:oe e'l6rsllyassoclatedwithdecreaslngsallnlt16ssndvlc6-versa ..

Thea.pll t udesof varlatlcnsaredlrrerenttromonestatlonto

another. 1beT-Scurv6ssreconsistentlydlstlnctatlea'3tdurlng



sprlngand summer, for each of the stations: Grand River 9 North

RURt1co,andChetlcampo Indlvlduo.lT-Scurves arefurnlshed In

tlp.;ure6, and envelopes of all the T-S curves, from May to

ovel"':ber,foreachofthethreestationsarerurnlshedlnf1gure7 0

For comparison, aT-Senvelope is furnished for stations in the

mlddJeoftheLaurentianChannelnearCabotStralto It is shown In

t'lgure6thatthewaterm6.::Isesatthethreestatlonsarethereault

of mixtures in various proportions ~f two water types; "An CO~d

waterottempernturelessthan -loO C.andasalinttyof32000/co,

and"Bll hrackishwaterfromSt o LawrenceSystem,ofvar1abletemper-

atureand9allntty,dependingonthaseasonanctlocatlono

The processofmixlngof the twowatertypes j nAtJandltB" ls

Riverdurlnethesprlngendsumrnerweremixedwlthlowsalinlty

InthereglonofPrlnceEdwardIRland,the1Vatershaveaninter

medIate regIme, more closely related tothet of theCape.f:Sreton

than of the Gaspe areao The rate of vernalwarmlnp,wtls almost

identlcalatthethreestationsG Durlngthelatesurnmer-andearly

autumn, the water masses of the three area3have scmewhat slmllar

Seml-Annual Cycle of Temperature and SalInity

As MentIoned ear-ller In this paper, thebottomwaterAof the

North Rustlcoarea undergo 8seml-unnualcycleottem?eratureand

sal ini ty varia tions • This is ir~dicated in figure s :5 and 4 a t the

20and30-matreleve19 p bu+,theyear-to-yearvariatlongandabrupt

localchanga::Jseemtornasi<thegeneraltrendo Infipure8,15-day



averages for the pe!"lod ~945-194£l, have been plotted for the 0-10

and20_'30metrelevdls,andtheannualands Ami-annualcyclesof

varatlons srethus shown for the surface andbottomwatersres?ec-

In figure 8, 1 t 1s ~een that the surface salinity decreases

fair1,rapidl.,.rrom14aytoJuly, reachingam1nlmumat the end of

July. From August to Decenber, the surfacesal1nlt:,1ncreaf'es slowl,..

Thebott"'" sal1n1ty reache, af1"stminimum 1n the mIddle of July.

Increas63 to an rlugust rr: ax l.murn., decreases again towards a second

mlnlmuminSeptember. W!th1n the per10d of September to Decem"osr,

the ~ t] ~ n ty increases slowly. The temperature variations are of

the opposite sign to the sal1n1ty variations, maxima of the rlr~t

correspondlng roughly In t!me, with the minlma of thesE"cond and

In the spring and early summer, tbe sallnlty of the waters at

NortbRustlco and to a depth ot'30metres gradually decreases, a

procesBwhich reflects the efrects at the contlnentaldralnage 0

Thlsdecreaselnsalinltycontlnueflunt11themiddleofJulyo

Throughout this period another proce~~ goes on a-pace - the

development of a tl1et'110cline and a layer of dens1 ty d ... ~cont1nu1ty.

InSuly,thc.urfacelayerhasbeenclea:rlydeflnedan dwatersat

depths cf approximately :50 ~atrp8 are effectively !8parated from

theeurt's.ce:a!erbyalayercfveryhlghstabl11ty. Durlngthe

monthofl1.ugtlst,thedeeperwaterssrenolongeret"fectedbycon

tlncnts.1Jralnageandarelnfluencedeltherb7deeperand ere

saline .atersor ....·7adjacentlrerJ:t.eaiate..l..ayers. Inr.ress1ng

sal1nltieshavebeenobserve:JdLlri"'gthesum.lDermonth.!llstthe

deeperlev"",ls ot North R'stl::':l trom the end of July to the end



or Augusto Durtngt,hemonthofSepternbergthesal!nitlesinthe

July g thus reliC ting to delayed effee ts of cont inent a1 d ra tnage ~

During the progress of the ~easonsg the surface layer becom6~

thickeranr'lthethermocllneceepenso Eventually by the end of

Septemb er the flurf ace 1 ayer has a th tcknee s of 20 me tre R ~ and mes t

of thewatercolurr.n at North Rustico reacts to a 'tendency ror in-

cl"easlng ~allnlties as the continental drainage tends to a minimum.

phenomena. Increa:3ing tempero.t .. r~s at all depths arE:

the a~!e£'age, until mid-Julyo The ~urface t~mperat.ure3

throughtheregularseasonal..::ycle g whl1ethetemperstures

metr e saredepre!'lsedthroughthe1nfluenceofadjacent

deeper and colder waters 0 By October, the temperatures tend

uniformi ty th roughou t the c olumn ~ By then 9 the 20· 30 me tre

This semi .. annual cycle of temperature and os11n1 toy i~

phenomena tobe observed atmoderatedepthsgwhere the

times have the characteristics of thA surface layer and. ~ ..

tlmosaroseparatedfromthesurfacelayerbyastrong

andalaJerofdensitydlscor.tlnulty.

The semi-annual cycle of temperature and salin! ty wa~

off' the coast of Pr1 nee Edward I~land throughout the per tod

to 1949. In the Cheticamp areag off the Cape Breton coast,

similar semi ... annual cycle at 20 and ~o metres was ob S( r~;ed

devolopmentofasurfacelaye and d thermocllne, ar.d as the



characterlstlc80fthesurfacelayeraredetermlnedlnpartbythe

contInental draInage) variatIons in the phenomena are tobe expected

on the basis of geographical position and d~Pth. It has been noted

thatthemlnlm~sal1nltYln1947waS2'7.10/00a8comp8redto

28.80 and 28.40/00 1n1948 and 1949 respact1ve1y.

SHORT-TERllVARIATIONS

Non PerIodic VarIatIons

AcloReexamlnatloncfflgures3and4wl11showabruptv8l"'1­

ationsof temperature and salInity In the North Rusticoarea during

the summer months at the depths of 20 and 30 metres 0 Such varIatIons

havebeenobservedalongthewestcoBstofCapeBretonIsland,along

the north Bhore of Prince Edward Island, and, In at least two In­

s-r;ances,lnthenorthernsectorofNorthumberlandStralt,durlngthe

Thesevarlatlons,resultlngfromthephenomenaofupwelllngand

sUbsldencelnstratlfledwaters,arelndlcatlonsofoscl11atlonsof

thethermocltneduetoexternalforceSe They maybe correlated

wlthwlndforceanddlrectlon,controllingfactorsoflnternalad..

justmentsofflaterlayers,accordlngtoEkman l stheoryofwlnd



ere estImated from depth-temperature and depth-deDsitygraphs.

e ayerage depth and the range of varIatIons of the thermoclIne

reflummarized In Table IV.

~ofthethermOcllnenearGrandRlverfromN.aY23toAUgust6

El:>blng

The data lIsted In the above table show that the range of varIa

Ions Is 44 metres wIth a mInImum depth of 8 metres onJulylstwlth

loodlngtid. andmaximumd.pth of 52metr.s on Jun. 21st and July

6thwith.bblngtld•• Obs.rvatlonsm.d.durlngth.sam.tidalcycle

The densIty stratIfIcatIon is shown In Table V where Interpolated

epths are p:ITenfordlfferentdates and stap,esof the tIde.

The table shows that the layer of rlensltydlscont1nultywas

ocat.db.t.... en6t=23.00and24.00. Exampl.sg1v.n1nT.bl.V

rerepresentatlveofthedatafromMay23rd to August 6th, 1946.

:!lcl11atlons of the lay~r of dlscontlnul ty corresponds very closely

1 th the oflcillations of th,. thermocline. Such 08c111a tlon~ seem to

~ t.hfl effect of internal adjustment of water ma~~es 0 After August

Oth, 1946, there wa~ no correlation between the stage of the tide



Periodic Variations

used for these examples derIve from two groups of observatIons,

one taken durlngawbole season, and ODe durIng one tIdal cycle. In

H~.t,t6 observations were made oft Grand River from May to September.

Thf'data,!!bownlnflgure9arefromelghteenserlesofobservatlon

from the surface to the bottom. ErratIc varIatIons In both temper­

atureandsallnltyat20,andmalnlyat50metres,almoflltmaskthe

eeasonalvarlatlons. Thesampllnghasbeendonewbeneverposslble,

regardless of the stage of the tIde. Someobservattonshavebeen

repeatedwithin36hoursbuttheyhavebesnomitted in figure 9.

the water mass Ie a mIxture of twa types as descrIbed earlIer In

thl.,paper. Theproportlonslnthlsmlxturechangewlthouteesen-

t1ally changing the T-Srelationship. The T-S method of plotting

the data, In serIes ofobse.rvatlone,maekstheerratlc varlatl0n8

shown in figure 9. InfigurelO.thetemperature-sal1nitycharac-

r~htion t.o ths ttd~. All data up to Auguet lOth have been

Incl'..:de!. From the dlagram, It ls evldent that the data for ebb­

Ingt.t.;es(lnarelntbelowden151tygroup,andallthose,butone, i

for nooo!.:>g ~tde. (F) are in the high density group. The density



~tfllddensltYdlstr1butl0r:.lnrelat!Onw1thtb,.tl1.:.~f#""':" '

In 1947, the observat1ons \'rcremacie as in 1946. Thddata,hw

betw~en the dens! ty group and the stage of the tide 0 There weyoe

ancldensitydurlngthetwoconsecutiveyearso Table VI gIves

eX8.!.1-'19S ofoensltystratlficatlon In 1946 and 194/0 1n1c 4

tl':e~'n \'las no 1 ayer of d 1secn t lnu1ty as In 1346 J ex... ept. or a few

vpr ! teep p::r8 fllent were present In the ! ub ~urr8ce J wh :8

In 1947 t"Apeated observat. on8 tiera ma6e :lUI' ng ont t~dul

yele 0 tw adjacent !'ltat I')ne '25 m1les apart), off' Gra.,d R V~

and or t he J~"'" e rIcan B&.r~k. 7h . &. a have b., en plot t e i



~dden~itYdlstrl..,uti.OnOffGrandRlverln1946a8eompared

Den.1tv (<tt)

metres,thelsothermsandlsohallneswereoonsistentlydeeperorf

Grand Rtver than on the Amerlcan Bank. The tidal osctllatlons of

Bank. Inbothcas8s, the T-S relatlonshlp was the same.

Tb"fluctuatlons, seemIngly, are the result of an Internal

wave of the tIdal perIod .. Nevertheless, the denslty stratlflcatlon

was fairly uniform from the ~urfaee to the bottom at 'both stations,

except that on the Amer1can Bank very low density Ilradlents were



Timelage and dIfferences in MInImum salInItIes between the

threestationsdealtwithintheforegoingareindicationsofthe

controllIng effects of the Gaspe Current In the Grand Rlverarea •

Thewateri!'l"'eachlngtheGrandRlverareaarechleflythosecfthe

Ga!!pf'lCurro")nt. ':'he effect of continentaldralnaF;e of the St.

Lawren{;~ River System is mo!!t marked at Grand RiTer by the end of

Jun~ and t.le l1eF;lnning of July by the .,ery low sa11nt ty minimum.

Thi!! body of low salin1 ty water spreads progre!!!!i vely ~outhward,

whI1~ mixing both vertically and horizontally wtth R.djacent water

ma.sses. This Is indicated by the progre~slve Incr~a.se In 5a11nt ty

be twt'J e n Grand Rt ve r, North Rus tIc 0 and Che tIc amp ~ and wi th t 1me

lags" In the mInIma of from four to sIx week!! 0 ThesAdlfferences

In salInIty and the delayed actIon of the continentaldrainagem8y

be ob!'lerved throughout themonthe of May, June and Julyo

m_xlng extendIng down to the 1ntermediate cold layer, presumably

In tho estuary of the St. Lawrence. '!'hAse waters, ~s they are

c.!irrleds.longtheGsspecc!l!t are somewhat modIfIed but they

~ till retain the characteristl .... ill;J11all annual ranp'e of temperature.

F:,,~ Grand River to the ~outh'lip.s!"ern Gulf, the waters !!pread out

"B.ndmlxhorlzontally and vertIcally involvIng an Intermed1ate

layer whIch Is then not a'! cold as in the estuary. Rence,the

summer maximum Is much higher off Chetlcamp than off the Gs!pe



at the three statlons concerned, but the rata of vernal surface

warming wa~ almost identical. In other words, the perIod of ef'fec­

tlve vernal warmIng was short 1ntheestuaryas compared to the

southw6sternGulf. MIxIng In the estuary, InvolvIng a cot:1parative-

lycold IntermedIate layer, was more Intense In the summer than In

the.pr1ng. 1nthe.pr1ng,the1ncrea.ed.tabllity ..1th1nthetop

layers, due to the run-off of the St. Lawrence system, would hamper

vertical mixing as compared w~th that In !umJn6r when the stability

The ~cMl-annual cycle of temperature and ~811nlty at moderate

depth. (20_30metre",ob.erYed1ntheNorthRu.t1coareai.

as!oclated with the formation and development of the ~urface layer,

Its lower boundary determined by a thermoclIne sndlayerofdensl ty

dlscontlnul ty. Increa~!ng !ialin!tie~ and decrea!!ng temperature!

durin€; Augu~t at deptht'l of 20-30 metree indicate effective replace­

ment of the deeper water! as the surface layer develops. It ~eeme

8videntthatth18replacement,ifitcouldbemeasured,wouldbe

an indication of thescsle of mIxIng that tak8s place"

The data collected off Grand RIver In 1946 !ihow Qcorrelaton

b~tweo:t the stage of the tide and the depth of the thermocline, or

the layer of densi ty discontinuity. Such oscilia tion! a~ are ~hown

to take place reflact the internal adjustment of thewaterI:lsesee.

There is reason for belIevIng thatosc.ll1atlons of the Gaspe Cur­

rent with tldalphaeeswouldbe apos:'Jlbleexplanatlon. Onthe

ebbIng tIde, the Gaepe Current would be of maximum !trength, wIth

a consequentdeapenlng of the layer of densltydtscont1nulty to..

wards the Ga~pe peninsula. On the floodin~ tlde, w1 th the Gaspe



Cu .... rent at mInImum value, thelayerofdeneltydl!contlnuityw:-ul ,."

bA comparatively ~hB.llow. Such o~cl11B.t1on! on a t jal- rime bS!ll'

wouldmaskthosehavlngthecharacterjsticsofanlnternalw8ve, f

"horter perlo1 and po~~lbly smaller amp11 tude.

1. The vuriations of temperature and sallnlt~ at fixed 3ti1t.l

andat::l.ifferentdepthsinthesouthwesternGulfofSt.La'N.

havebeendescribedfortheperlod,ltaytoDecember,19451

3. ThetemporaturemaxlmumatthesurfacewashlF:heralongtht.

Cape Breton coast than along the Gaspe coast. It occu!"r~d

earllerlnthe GrandRlverarea than in the Cape Breton ares.

4. Themaxlmumtemperaturebelowthesurfaceusu&11yoc-'ursata

tbeNort.hRustlcoareage nerallyshow83Aml-annual varlat1on

of tf;mporatureaswell asofsslintty. Thehlr:hestrnaximum

and In~onslstent. Dur1ng the five-year period, the raIlgA of

in tre North Rustlco area. Below the surface, erratlcl"arla

6. The annual varlatlon~ of ~811nlty at the !'I:urfa Sh0WS 8 r.1!'11

mu.lT1fromearlytomld-surrr:ncrdeperd.lngonthelocatlon. Th



then at North Rust1co, andf1nallyat CheticaDlp 1n August.

7. Them1n1mumsal1nity1s lowest at Grand R1ver and highest at

8. A mInImum salInIty co Id also be detectadbelow the surface at

a date later than that for tbe surface. Erraticvsrlatlons

seelted tobemorepronounced In the lower leyers than at the

9. The year to year variations of surface salinities ar~ correlated

wIth thevarlAtlcns in the run-off of the St. LQ'firence. Both

~ t.'llnl t~· e.nd t":1'3 run-off undergo a very wide range of variations.

The temperature and sallnttyreglmes In the No .... thumberland Stral t

andalongthenorthsldeofPrlnce Ed'o\'ardI91andarefalrly

slmllsr,although,thesurfac6sallnltlesaresomewhatlower1n

ComparIson of data from Grand RIver, NorthRustlcosndChetl­

camp wIth data from long establIshed statlons 11ke Entry Island,

St.AndrewsendSambroL.V. shows that dur1ng the per10d 1945-

(a)thetemperattireatEntryIslandgenerallyfollowsthelongterm

Tar1at1.ons observed along the Atlantic coast, but that "the

variations are somewhat damped in the Gulf of St. Lawrence.

(b) the temperature Tariations a-c GrandR1Yerand NnrthRus'tlco

differ from those at Entry Island, presumably becau~a of some

Tbetemperature-sal!nltyrelationshlp ls l!Iuch that Increaslng

temperaturesareassoclatedwithdacreasln sallnltlesand



RustlcoandChetlcamp,aretheresultsofmlxturesln

"A" co~ci water of temperature le~s than -1.0 C. ano salinity

32.00/00,

"B"l)racklAhwaterfromtheSt.LawrenceRtverSystemofvarlable

ternperature and salInIty dependIng upon the seasonandlocalon •

Serl a!'lr:ual cycles of temperature and sa11nttyfor thebct-tom

'T"in1.'tlumoftemperatureandase condarymax lmumofsalnty

durln~ the sUJmI'1er. This summer occurrence of high salinity

anrllow tt:"mperatur<> water along thebottomm1p;htbe the result

of adveotlon of water from the greater depths urofmixlng.

In1946,thawatersoffGrandRlvershowederratlcvarlattons

of temperature and sa11nlty from 20 to BOmetres. These

as well as the level of the layer of densltydlscontlnulty.

Suchoscll1at;lonslnlevelmlp;htbeduetoanosCl11atory

Incursion of the Gaspe current along the southern Gaspe

Repeat~d observations during a tidal cyole, at two adjacent

stattons1ntheviclnityofGrandRtver,havpshownoscl1

latIons of temperature and salInIty at depths whIch Indlcate
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Figure 2. Temperature al'd sal1nlty var1ations from May to
December 1947, at the surface and at 30ll'l8tres
for Grand River, Que.j North Ruetlco, P.E.I.:
andQl.eticamp,N.S.
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Figure 3. Temperature variations from May to Decelll.ber,
during the period 1945-1949 at diffe..nt depths
torNorthRustico,p.E.r.
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Figure 4. S8Unityvariat1onsfromMaytoDecemberduring
theper1od194~1949atd1frerentdepthsfor
NorthRustico,P.E.I.
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FigureS. Surtac8 salinity variations t'romJune to September
In 1948 arxi 1949, CorRichibucto,N. B.andNorth
Rustico,P.E.I.
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Figurel!. Temperature and salinity variations at different
depths, during a tidal cycle, tor two adjacent
etationsalong the Gaepe Coast, July 21-22, 1947.
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