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Dur1ngthecourseofblolog1calinvestlgatlonslntheMlram1chl

area 1n 1950 end 1951, a conslderable'bodyofdata on thed1strlbut10n

of salInIty, temperature, water transparency, and otherphysica1

features of the Estuary was obtaIned. LIm1tedobservs.tlonsof

thlsklndhadbeenc8rr1edonlntheestus.rydurlngtbeMlramichl

F1aher1ealnveat1gatlonof1918 (IIunhman, 19451,byRogera (1940 "

and more recently by fIeld officers of the FIsherIes Reseerch Board

Changes Inthe shorelIne and bottom topography have

been studied (Cross, 1951) and a predIction of the circulation 1n

the outer E8tu~ry has resulted from a recent tIdAl And current survey

of the area (Fotherg111,19531. Thepreaentaccountut1l1ze.thia

previous Inform~tlon in correlating observed changes in the dI!!1trl-

lnpreclpitatlon, rlverdischarge, wInd velocIty, and other variables,

Method.

Aserle!!lofhydrographlcststionswl:lsestabllshedlnsldethe

EstuAryproperandintheGulfofSt.LAwrence,lntheinunedlateof-

f1ngof the mouth of M1ram1ch1Bay (f1g.1). Theae.tat1onawere

vls1tedbymeans of a small motorboat at weeklylntervAls durIng th e

August, 1950. WAter !!Iamples forthemetlsurement of temperature



by means of a mercury thermometer held directly beneath theoutlet

hose of the pump and reed while completely immersed intheoutflo" •

Heating or cooling of the water while passing th~Otigh th~ rubber

Intakehoseandpumpwasofsmallmagnitude(O.O to 0 0 1 C.} owing

to the short length of hose exposedtobotb surfece water and alr

temperatures and to the rapldltywlth whlch the water was pumped 0

The specific gravity of the sea water was determined by float hydr0-

thousand, was celculated from Knudsen's Tables. Water transparency

was approxim'Rtedby the use of the SecchiDlsc. Wlnddirectlon

andvelocltywere estlmated In the Beaufort scale. Roughapproxi-

sometlmes made by tlmlng the drlft of the boat, end these values

were sUbstantlallylnagreementwlththepubllshed Informatlon on

Measurements of the discharge of the Miramichi River and sev~ral

three-weeklnterv81sdurlngtheaummerof1951. Asflowguagesat

Bl ~ckville had been dl scont Inued in 1933 ~ measurements of river flo"

atcertalnkelylocatlonslnthemalndralnagebaslnswereobtalned

in the following manner. A point in the River was selected where

current velocity was at least on~ foot per second and the channel

falrlyregular. The rate of flow as obtalned from the average

tlme(ofthreetrlals}ofpassageoverameasureddlstenceoflOO





feet, of a wood chIp dropped In mId stream. Thesurfecevelocity

obtalnedwBs then multIplIed by the rBpld stream fActor of 0.9 to

gIve the Rverage speed of flow for the cross sectIon. The average

wIdth and depth of the RIver at the sIte were measured by steel

tape. and the dIscharge values then c~lculqted (Tables III Bnd IV).

V8luesforthedallyandmeanmonthlydlscharge.oftheSouthwest

Miramichi RIver at Blackville, 1918 (fig. 1), and for aIr telJlpera ture

and precIpitation were obt~ined from publicatIons of the Government

of Canada (3,4).

GeogrAphIcal Features of tbe Estuary and Watershed

1. TopographIcal Fe~tures

The Miramichi Estuary Is a large embayment of the east coast

ofNewBrunswlck,Cenada,lnwhlchtheentlresurfacedrainageof

with the saltwater of the Gulf of St. Lawrence (fig.l,text). The

headwAters of the principal drainage basins, the South~est Miramichi

wIth Its chIef tributary, tbeRenouaRlver, andtheNorthwestBranch

with Its chIef trIbutary, the Little Southwest MiramlchiRiver ,rise

100 mIles to the head of tld'eatQuarryvilleandRedbank, respec­

t1vely(f1g.2). The total length of the Estuery elong the ma1n

channel from the head of tide in both branches to the mouth at

Port8geIslandisalmostflftymiles(80Km.). The inner or river

portion of the Estuary i~ formed by the tidal sections of the North­

west and Southwest Mlr8mlchlRiverswhichmerge just above Newca stle

rIver mouth at Sheldrake Island (fig. 2). 'I'he outer or bay portIon

in1;owhich draIn several small trIbutarIes of north and south shores





1'orms a trIangle about 20 mIles long from Its western apexat'the

rIver mouth to Its base at the eastern end. TheBaylscutoff1'rom

and Fox Islands are the largest. InsIde the Bay are several lesser

Islands end sandbars ofwhlch IleduVln, sltuatedtwomlles1'rom

2. SUbmarlnePhyslography

The lfiramichl Is a shallow coastal plaIn estu~ry.

depth Bt lowest normal tIdes (datum of soundings) for the entIre

Estuary,obtainedbythemetbodusedbyKetchum(1951),1s13.0feet.

In the main channel, tberange of depth Is between 20 pnd 501'eet,

and tbe everegedeptb 1s ebout 25 feet (f1g.3). Themeanh1gh

water depth of the ent1reEstuary1s 16.5 feet. Theupperl1m1tof

tosixl'eet. From the mouth of the Estuary, depths increasegradu­

ally Ina seaward direction to the sub-littoral zone (165feet)more

Bottom ~edlments in Miramichi Bay consist mainly of sand, mud,

of both containing shells and small stones (fIg. 3).

Deposits pure sand extend In from the Gulf mBinly along the north

found mainly along the inshore shallows. Rocky outcrops, la~gely

soft sandstone, are best developed near Point Escuminacbut alsp

occurlnsidetheestuaryatPointduQuart,BurntChurch,OakPolnt,

Afewglaclaltillboulders,someoflargesize,areparticularly





consp 1cuous around Egg and VIn Islands ~ at 08 k Po1nt ~ and we s t of

Rlverdischargelsaprlmaryfactorcontrolllngthedlstrlbu­

tlonofsallnltyandmagnltudeofresldualornon-tldalcirculation

In the Estuary. 'l'hemonthlymeanvaluesofriverdischargehave

beenestlmatedforthedralnagebaslnsaboveNewcastle,junctlon or

Table I. OwIng to theheevyannual precipItatIon (mean-38 0 5

Inches} and to the steep drainage gradIents near the headwaters ,

the run.. off from the Watershed lslarg80 TheEstuaryreceivesebout

Following the break-up of river ice in mId AprIl, the Rlver dis ...

chargereacbesanannualpellk (28,000 cUbic feet per second) 0 As

dischargecorrespondinglydecreases to e mlnimumvalue late In

AugustandeBrlySeptember(4400cof.s.). Asecobdsmallerpeak

dIscharge occurs In November (9000c.f.s.). The wInter minImum

dischArge (2900c.f.s.) Is reached in February.

The estImatIon of' the monthly values of rlver dIschArge at

Newcastle (Table I} wasbRsed on two sources of dAta: (I) pUblished

rlverdIgChargemeasureIllentsatBlackvl1le,SClluthwestMiramlcb1

RIver, for the years 1918-1933, and, (2)presentrlverdlscharge

them In terms of themontblymean dIscharge per unIt area (cofoso
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persquaremilp) for the indivldualdraln8gebasins concerned.

surfaceareasofcomponentdrainagebssinssndthetotaisreaof

theMlramlcblWatersheg are gIven In Table II. The areas are given,

forconvenlence,abovepolntsatwblchdlschargemeesurementswere

The run-off per unit area durIng the summer is sImilar in all

dralnagebasinsaboveNewcBstle,sndthereforetherun-offaglven

basIn maybe assumed dIrectly proportional to Its area. Tberiver

dIscbargeatN(!wcastlelstbusZ.3tlmesthatoftbeSouthwestbranch

above Blackville, as shown In Table I. The draInage per unIt area

wasderlvedmalnlyfromdataforthesummerof195lfrommeasurements

of rIver discharge at selected stations above Newcestle (Table III},

andbelolfNewcastletotheGulf(TableIV). Based on fIve sets of

observRtloDsonfourdralnagebasins above Newc8stle, the ttverage

summerdischarge,persquaremile,forallriverscombined(SQ%:

of the totaldrainageareaaboveNewcastle)lfss 1.3c.f.s. The

valuesforbothNorthwestandSouthwestbranchesagreewlththis

clo~ely, whereas those of the Renous and Little Southwest differ

from it by 25~, probably owing to local variations In run-off from

day to day when the measur~ments were made. The average summer

dIschArge of the Southwest branch at BlackvIlle overtbe fIfteen­

year perIod, 1918-1933, was alsol.3c.f.s. per square mIle. As

the draInage area of the Southwest branch Is nearly one-half tha t

above Newcastle (Table II), tbeunitdlscharge of tbeSouthwest

brancb Is thus probablyrepresentstive of the entIre Watersbed •

The estimtttedmeanmontblydlscbargevalues fortheWatersbedabove

vAlues at BlackvIlle, as shown In Table I.
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Table IV. DlscbargeofTrlbutarlesoftbelowerMlramlchlR.a.nd

NORn! SH~~E·TRIBUTA IES OF THE MIRAMICHI R VER BELOW NEWCASTL N.B.

Stream S1t~eor,,~,1~:~~rge ~~~~ (AT~m~ Tll~P. D~~~~~~~j

FrenchFortCreek DetourH1ghwayBr1dgeAug.l0 2:00p.m. 12.5 15

AtHlgbwayculvert Aug.l0 It "

Doug1astown Stream Above H 'W&¥ b~ldge "It 3:00 p.m.

B1gBrook

L1ttleBart1bogR. Belowbr1dge(H'y8) " "4:00p.m.

At Bart1bogBr1dge

AtH1ghway#n

Tota1Dlscharge,N.shorerlvers 315

NapanR1ver AtH1ghway#11 Aug.l? ?30p.m. 8

BlackR1ver ?:45 p.m. 12

3:55p.m. 23

01dPlan1ngM1l1

At Shore Road

4:30p.m.

11 It 4:50p.m.

n n 2:15p.m.

II " 1:00 p.m.

ImlleaboveH'dw'ke Aug.2? 6:00p.m. 18.02/3

Meado,-Srook W.BranchEe1R. "n 4:40p.m. 18.0 1
ScoUeldBrook EelR1ver "5:00p.m. 19.3 2t

EelR1ver(cont>1ned) Th1ereau's Br1dge "3:30p.m. 20.5 26

Portage R1ver I~:: ~J't~onl : 4:~0 p~m. ~~:~ ?t

iRoad Ba1, Ste.Anne" 25.0 l
~ T_ot~al_D1_sc_ha---=rg_e,,_S.shore rivers 160



'l'tteremalnderoftheMlramlchlWatershed(thatbelowNewcastle)

Is composed of northsnd south shore trIbutarIes having I'!pproxlmately

equal drainage areas. Combined, these make up less than one-sIxth

of the totalMlramlchldralnage srea. The combined discharge of

north shore rivers during August (Table IV) was elmost twice thst of

south shore rivers. This difference maybe attributable to dlffer-

enceslnpreclpltation,subsurfacedraln&ge,andsteepnessof

gradIent between the re18tively swlrt north shore rivers and the 10w­

lylng, moisture-retAInIng peatbog stresms of the south side. Dur­

Ing August,the.unltdlschargeoftbesetrlbutsrles comblnedls

approx1matelyO.6c.f.s.persquPlreml1e, wheress thllttof the maIn

part of the Mlram1chl Ws.tershed sbove Newc~stle Is 1.0 c.f.9. per

square mile (Table III). Tt,te total run-off from the nortb and south

shoreh.s1ns ts therefore only one-tenth (1/6 X 0.6) that of the

totalMlramichiWatersbed,anditsinfluenceonestuarinesallnit1es,

relative to that of the main river, is small.

2. Relation of River Flo'W to Precipitation

A comparison of e.val1able data for the dally river discharge

during the summer and fall of 1918 with the corresponding data for

dal1ypreclpltatlon (fig. 4) shows the r1verdlscharge Is close11

relatedtopreclpltatlonovertheentlreWatershed,thatpeakrIver

dlschargenormallyoccurswlthfntwoda,sofpeakprecipltatl0n,

and that prolongation ofblgh or low periods of surface run-off

depends upon the duration of the rainy or dry spell, respectively •

A comparison of total monthly precipitatIon and corresponding

monthlymeanrlverdlschargeat BlackvIlle for the ye8rs 1918 to

1933 shows In general that the monthly mean value of river





tends tobeproportional to the total precIpItAtIon of the same

month. Therelationshipappearstobestrongestduringthe

summer and fall, but weakest In the spring. The predIctIon of

monthly mean dIschArge values based solely upon the totalmonthl y

precIpItatIon Is not dependable, except withIn wIde lImIts, how-

On the basIs of these relatIonshIps (above) It Is possible to

predIct from precIpItation data along that the rIver dlschRrge was

below normal durIng the sprIng and sumrnerof 1950, butw8sabnormally

h1gh dur1ngcomparablopor10ds of 1951 (fig. 4'.

Water temperature, salInIty, transparency, and general meteorol-

ogical condItions of the MlramlchlEstuaryweremeasured at wee kly

interva18duringthe summerofl951, Elndthenormalpatternofeach

of these varIables W8S determined. VarIations In the typIcal

patternofaallnity, temperature, andtransparencywererelatedto

abnormal river flow and w~np. velocity.

l.~

'I'hehorizontal distrIbutIon of salinIty In the rIver and bay

portIons of the MlramichiEstuaryare shown in fIgures 5 and 6,

respectively. 0 The horizontal gradient of salinity ranges fr~m

frosh ..ator(0/00)atthehoad,toalmostfullymar1nocaO-27/00)

condItions at the mouth in the Gulf of St. Lawrence. Surface

salInIties are normally less than ~ /00 in the river above

B01shobort I'd (~O),lOSS than 10/00 abovo Sholdrake I'd (M88',

and less than 23/00 above Portage I'd (MlIl)o The steepest







horizontal gradients of salinity are about 1/00 per mile, andare

;J..oc .. ted near the river mouth (fig. 7). The difference i~ salinity

b~tween high and low water atoa given locatIon is about 2 /00 to

3/00, and seldom more than S/oo. The surface Isohalines In the

Bay(e.g.onJune2and3)slantdlagonallyacross,rathertban

perpendicular to, tbeprincipal longItudInal llxis of the Estuary,

owIng to the effect of the earth's rot9.tion on the clrculfttion.

Strong vertIcal gradients of salinIty are normally present, as

illustrated by tbe sections Blongtheriverchannel (fIg. 5). The

dIfference In salinIty between surface Rnd 24 ~eet (near the bottom)

Is gre~test near the river mouth (more than 10/00), and least (les8

tbanl/oo) near the landward limIt of saltwater In the river, And

offshore In the Gulf. The seaward flow of freshwater at the

surface, and the landward counter drIft of salt water along the

bottom, maIntaIn the salInIty stratIficatIon In spIte of strong

mixlngactlonbytidalcurrentsandattimesbythewindo

Vari~tions from the normal pattern of salinity distribution were

most pronounced on July 16 and 17 in the Bay (fIg. 6) and on

July18-191ntheR1ver(fig.51. S.l1n1t1eswere.bnormallylow

at thIs tIme owIng to tbe prolonged heavy preclpitatlon·and beavy

freshets durIng the week of July 12-18. The effect of the wInd Is

most cle8rlyshown in the Bay on June 17 when a strong onshore wind

up'set the "Corl011s" pattern. The offshore wInd of July 23 reInforced

the eellward drIft at the surface and crsated an upwellIng of salt

A general increase In salinIty during June And early July Is

shownlnrigures5And6. DurIng this perIod, rIver flow decreased

m",rkedl'YAsthesprlngmelt-watersdlaappearedandevaporatl0n





Sallnltles re achedR.summermaxlmumagalndurlngAugust.

The surface salInIty at River statIon M57and BaystatIonMl13

durIng the summer of 1951 and part of July and August, 1950, mAybe

re1atedtothecorrespondlngpreclpltatlon'1Bshownlnflguu64.

SIl1Inltlesatbothstatlonswereexceptlona11y1owfol1owlngheavy

preclpltatlonlnmldAprll, at the end of May, and In mId July In

1951, and In lete August In 1950. Surfacesallnltlesa,tequlvalent

statlons of theMlramlchlFlsherlesExped1tlonln1918 (alsoflg.4 )

dlschargelnJuly, and a return to normal durIng dry weather as In

August. In absence of salInIty data for much of 1950, It lspro-

bRble, therefore, that the uprIver penetratIon of ss.ltws.terin that

Itsextremeposslblellmltofpenetratlonuprlver,andprobs.bly

remaIned at thls level durIng most of thesunnner. In 1951, however,

2. WaterTempera.ture

are below the freezIng poInt "ndreachaminimumof

durIng February 0 'I'hewinterfreeze-upintheriverlasts

from December 1 to mId AprIl and the lee Is ebout two feet thlcko

The water warms repldlydurlng May sndJune and summer surface maxIma



of 18-22C. are reached In July and August. It cools rapidly agaIn

durIng October and November to the froezlngpolnt in December. Dur­

ing the summer of 1951 the R.ve~age aIr ~emperature And the R.verR.ge

water temperature were aboutlC. and2C., respectIvely, llbove that

The surface distributIon of temperature In the Bay Is part of

the Estuary shown In fIgure 8. D~ring ~he summer, the surfAce water

of the RIver and Bay are usually 1 to2 C. warmer than those of the

Gulf ImmedIately off tbemouth of the Estuary. Surface temperatures

of the south sIde of the outer Estuary (Bay) ",rewarmer thiClnthose of

the north sIde owIng to the influence of theCorlollsaccelerg.tlon

on the circulatIon. Freshets temporarIly decrease surface tempera-

tures as shown on July 16 and 17. Strong offshore wInds tend to

equalIze temperatures throughout the Estuary, BS on June 17, and

offshore wInds create an upwellIng of coldwater In the lee of tbe

Aperceptiblethermoclinelsusuallypresent,particularlywhen

corr".pondlnghaloclinelswellmarked. Surface temperatures

hlg11er thantho.eata depth of 25 feet (bottoml

although wInd stIrrIng and dIurnal heatIng and cooling tend to

3. Water Transparency

ThedIstrlbutlonofwatertransparencylntheMlramlchlEstuary

at weekly Intervals durlngtbe summer of 1951 Is shown in fIgure 9.

TransparencylnsldetheEstuarylsnoMnsllymuchless(SeccblDlsO =
6toSfeetl than that of the Gulf of St. L...renco (S.D•• 20feetl.

The low transplil.rencyof the Estuary proper 15 attrIbutable to the

Influx of turbId rIver water whIch also Rhows a brown staIn durIng







exceptionallyhea.vyrun... off,tothestirringupofbottomsediments

bytldRlcurrentsandwinds,andprobablytothepopulatlonofphyto-

normally less transparent (S.D.-6feet) tha.nthose of the outer

Bay ,._~ d no rth s ld e (S .D. • 8 fee t) owing to th e lnf1uence of the

were observed on July 7 and 8 and August 20, followlngstrongwlnds,

8.nd on July 16 .md 17, followlng exceptlonallyheavy river discharge.

The most conspicuous feeture of the circulation in the Miramlch1

Estuary is the osclllat1ng seawerd and landward movement of the

water 8ssoc1ated with the r1se 8~d fAll of the tide. The mean r1se

of tlde from the dRtum {Portage Island) during the summer is 3.5

feet (TldeTables,1951). AtCAssl1is,nearthehe,qdoftideon

the Northwest branch, high water occurs It hours later Rnd10wweter

c1earlydefinedhlghwaterandaprolongedstandat1owwater{Cross,

1951). The basic data for the dlrection And velocltyoftida1

currents in the outer Estuary (flg. 10) have been obt"'ined from

nautical charts, and field observations, corrected to theresuIts

of Fotbergill (1953). Surfece currents ofl!to3 knots are en­

countezoedat the entrance to the Bay And in the Riverdurlngmid

f1oodandmldebb. Surf8cevelocities tend tobesomewbathigher

and of longer duration on the ebb than on the flood owing to the



Fig.lO Surface Tidal Currents in the MiramichiEstuary.



Rele.tedtotheopenlngsfromtheEstuarylntotheGulfofSt.

demsrcatedbythe Interrupted lInes In fIgure 10. On the flood,

the m-9.In body of we. ter passes In from the Gulf between Port~ge And

of Fotherglll (195~) on the velocity of tidal currents provide fur­

therevldencethatthelandwe.rdmovementonthefloodisstrongest

on the south sIde of the Estuary. Lessertidalexcbangestake

place ' north of Portage Island (NeguacGulley), through the south

BA.IeSte. Anne through two small passages on eIther sIde of Huckle-

berry Island. ConsIderable mIxIng and overlappIng of the main

watermasswlth that of the sQuthside of the Bay takes placebetween

Portage And Fox Ialandsat the mouth. Mixingappearstobestrong-

e!t in the Bay where the wind actIon augments that of the tIde.

The amount of tIdal exchengewith the Gulf maybe derIved from

r· P
p-.;-v

w~ere P Is the intertidal volume, and V the low tide volume (Ketchum,

1951). AssumIng the surface Area at hIgh water equal to that at

low water, P m!ly be represented by the mean rIse of tide, end P + V

In the rtseand fall of tIdes In the Miramichiarea, the mean tIdal

difference, In thIs Instance2.4feet,meybeusedforP. The



meandepthathlghweterfor the entire EstuarYg obtaIned by the

method of Ketohum (1951) is 16.5 feet (13.0 + 3.5 feet). Substitut-

0.15 (approx.). Thus the proportlonof

onthefollowlngfloodisapproxlmately15%.

5. 'fheResidualorNon-TidalDriftClrculation

OwIng to inequalitles In the velocIty and duratl,onof tIdal

currents,theresidualornetdisplacementofwaterthroughany

complete cross-section of tbeEstuarydurlnge complete tIdal cyole,

surface. Asaresult,thenetseewarddrifttakesplaceneall'the

~urface. The saltwater entrRlned with the fresh (as brackIsh

water) onlts seaward movement at the surface, Is replAced by means

The net dlreotion and ve1oo1tyof non-tIdal drIft wIth depth

In the Miramiohi Estuary maybe obt&lned l.ntwoways. Theflrst

serlesoftldalcyc1esB.ccordlngtotheprocedureofPrltchRrd

(1952). Such measurements were not obtaIned durlng the 'Present

dlstrlbutlonofsallnltythroughoutacompletetlda.lcycleatseveral

refere{lces statIons throughout the Estuary.

lntervalsdurlnp;a complete tIdal cycle (flgo11,dlagramB).



Temperature changes (diagram A) 81~o illustrate the dIfference In

hydrographIcal condItIons at thIs stJ:ltlonbetweenhlgh and lowwater

and between day and nIght. SalInItIes At surface

lowest at low water (at both surfAce And bottom) wereh1ghest

,g,t tl1ebottom Rthigh water, end qtthesurfece Rtmldflood and mId

ebh. This lRst observ~tlon infers that tidal mI?1ng 1s greatest

whentld81velocltlesAregreatest. LIttle chAnge In salInIty took

PlacelnthehAlocllne(about12feetlndepth) .. durlngthecomplete

The observatIons on the salInIty cycle also suggest tbatthe

(l'culatlonlntheMlramlchilslikethatlntheChesapeakeestuarIne

systemstud1edbyPr1tchard(1952). Inth1ssystem,thenetnon-t1dal

depth {the level of no net motion), as IllustrAted In figure 11,

diAgramC. The net drlftmalntalnsa steadystRtevertlceldlstri-

but Ion of salinIty which takes theformofe.n inverse tangent

functIon. Prltch8rd(1952a)hasproposedAmathematlcalrelatlon-

shIp for the predictIon of the net velocltyvs. depth curve from

tl1e corresponding sallnl ty d~t.r:l provided meqn tIdal velocItIes at

reference stAtIons IntheEstuaryareknoW'n. For the present, It

maybe noted that the level of no net mot1on occurs above thein­

flectionpolntinthegener'lllzedsalinltycurve(dlagramC),a

dlstanceapproximetelyequAl to one-quArter the total depth of the

inf'lectionpoint. In the ll11ram1cbiEstuary, a strIkIngly sImIlar

sallnltycurve"as obtaIned by averagIng the sallnities over the

tIdal cycle (dlagramB). This cUZ've Is shown IndlagramD. The

Inf1ectlonpolntotthe salInIty curve Is About 12 feet In depth.





9 feet tn depth, ~s indic eted. This level estimated from the

results of only one such serIes ofmeesurements over A complete

tidal cycle, Is probably close to the Average value for the entire

Estuary. Pritcbard(1952a)hasshownthAttheleveltendsto

v",ry somewhat depending on the locR.tion in the Estuary. OwIng to

theetfectoftheCoriolisforce, the level tends to be somewhat

lower on the rigbt-hand, and hIgher on the left-hand side of

estuaries of the AmerIcan AtlantIc coastsl plaIn (subjecttofurther

investigation). An average value for the level of no net motion

in the Miremichi Estuary would probably be about ten feet.

The net drIft at v~rious depths In the Mlremlchl Estuary roPy

be estImated on the assumption thatPrltchard t s relAtIonshIp between

justifiedt,ytheclosedegreeofslmllArltybetweentheMlremlchi

Flnddlrectlonofflow. The net-drIft velocItIes cannot as yet be

celcul.qtedfromthe salInIty equatIon of PrItchard (above) sInce

even themoetrecent tIdal studIes IntheMlramlchlarea (Fothergill,

1953) do not gIve suffIcIently adequate mean tIdal velocitiesfor

leference statIons in the area. Bo"ever,Pritchard(1952a)has

shown that, In the James Estuary, the mefln non-tIdal velocIty In

both upper and lower wAter layers Is ApproxlmAtelyone-fl1'th th e

mpgnltudeofmR.xlmumtidal current velocItIes at those depths. At

MlramlchlRlver, statIonM57, the maximum surface tIdal velocIty is

about 2 knots (fIg. 10), and the resIdual drift velocIty therefore

about 0.4 lmots. InMlramlchl Bay and James Estuary, where



ml\xlmurntld",l currents are less strong (3/4 to 1 knot), the net

velocIty of the surface drIft In the seaward dIrectIon Isbetween

0.18 to 0.2 knots, f'nd that of tbe bottom current In th~ flood

dlrect10n is between 0.1 to 0.2knot!l.

1. T""'t:.present 8ccountdescrlbes certaIn pbyslcal features of the

MlrRmlchlEetuary,NewBrunswlck,basedontheresultsoflnvestl-

.. tlons In1950and1951,andonprevlous InformatIon.

2. Var __ tlonslnthedistrlbutlonofsallnity,temperatures,and

"ater tr~nsparency observed In 1951 "lre correlAted with changes in

precipItatIon, rIver dIscharge, wind velocIty, andothervarlables.

3. Theprinclpalfeaturesofthetldalclrculatlonarede8crlbed.

Durlngs. complete tldsl cycle the water exchange with the Gulf of

St. LRwrence ls ApproxlmatelylS%,.

4. Theresldu&lornon-tidalclrculAtlonlsdescrlbed. OwIng to

the lArge And se~sonsbly vl1rIable dIscharge of the Miremichl River,

anetseawarddrlft,strongestonthesouthsideoftheestuary,

strongest on the north sIde, of more sa.llnewa.ternea.r the bottom

Is superImposed on the oscillatIng tIdAl currents. The boundary

between the two opposing layers of drIft, the level of no net

motlon,is.Il.pproxlmatelylOfeetlndepth.
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