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The General Hydrogr"phy of the Waters of the B"y of Fundy

by

Introduction

This report, be sed on surveys in the Bay of Fundy by H"chey in

1929 and 1930, is essentilllly a re-issue of the original mAnuscript

report of the work carried out pt that time (H"chey 1931). The original

work (HAchey 1931) has been re-arranged wi th some III terptions in general

presentAtion to m'lke it Avpilllble to interested groups. The only major

work in the Bay of Fundy, since these surveys, w"s made by the Inter­

n'ltionpl ppssllmoquoddy Fisheries Commission in 1932 (Wlltson 1935). Thus

thJ s work st<>nds as a mAjor contribution to the knowledge of the general

hydrogrllphy of the Bay of Fundy.

The enormous tides of the Bay of Fundy have m"de these w"ters

well known the world over. The conditions produced by these tides make

the region one of the utmost interest And import"nce to the ocepnogr"pher.

However the rapid changes in the hydrogr"phic conditions c"used by the

ebb and flood of lArge m'lsses of water over such an extensive erell pre­

sents a problem that allows present sampling methods to give only a

picture of the general hydrogr"phic conditions in this area.

Considerable hydrographic data have been collected also, over a

period of yeprs, in connection with problems of mArine biology, and

these d"ta are 1l1so used to present a long term picture of the hydro-

gr'lphtc conditions.

Description of the Region

The BIlY of Fundy (figure 1) is "n pre'! of the Atlantic Oce"n,

~epllratJ.ng the province of t'0va Scotia from Npw Brunswick and the State

of Y'line. The mouth of the B"y, usu"lly defined by a line dr"wn. from



Chebop;ue Point on the south, to the Point of MAin on the north, hAS

a width of 87 miles (161 Ion.), and An AVerqge depth of 47 fA thorns

(85 m.). The area of the BAy is ",bout 3,000 sq. mL (7,770 !!q. lon.).

At its head, the !lay of Fundy divides into Chignecto Bay on the

north with "verAee depths r"nging from 20 to 8 f",thoms (36-15 m.),

and N.in~s ChAnnel leAding into ~anAs BAsin to the eAst And south with

'Iver"ee depths rAnging from 30 to 5 f"thoms (55-9 m.). At Cape

Chtgnecto, where the B",y forks, the width is 30 miles (48 lon.), with

An "ver"p:f' depth of 22 fnthoms (40 m.). Above Cape Chtgnecto, the

contrl'lction in width And shAllovling in depth t",kes pl"ce even more

rApidly thAn in the B"y i helf •

PAssAm",quoddy B"y, situ".ted close inside the entrAnce of the B'IY

of Fundy on the northwestern shore, i!! II lArge enclosed bAy I'lveraging

15-20 fAthoms (27-36 m.) in depth And communicAtes with the B"y of

Fundy by two m"tn ch'mnels, Western Pass/lge And Let! te PAs!l'lge.

An important feature which plnys '" m"jor role in influencing the

hydrogrAphic conditions in the B"y of Fundy is GrAnd MAnlln hl"nd

together with it!! off-lying shollls. These features together occupy

neArly hAlf the entrAnce to the Bay, which d vides into two ch"nnels,

Gr,md MAn'ln Channel And SoutheAstern ChAnnel.

On the southe!l!!tern side of the mouth of the B",y of Fundy i!! St.

!~Ary B"y, connected to the B"y of Fundy by Grand P"ggAge And Petite

P,,~~"p,e. The depth of St. MAry Bay gr.. dually decreAses from 'Ibout 20

f"t~om!! (36 m.) At it!! mouth to the shallow upper end. JU!!t above St.

M'Iry Bay, on the !!ame s ide of the B"y of Fundy, Digby Gut opens into

Annnpolis B"sin. Directly "cross the Bqy from Digby Gut is the

estuary of the Saint John River.

The bottom configurlltion Appears to plAy An imporbmt p"rt in



determin_ng the distribution of physiCR1-chemicRl properties in the

Bny of Fundy. The 50 f'l.thom (91 m.) contour rounds the northwestern

portion of NovR Scotia at A distAnce of 30 miles (48 krn.) from the

shore. It then follows the general direction of the co,",stline

'1pproRchinp, to within 1 mile (0.6 krn.) of the shore in tl-te vicinity

of Digby Neck. From R position just north of Petite Pas!lRge it

proceeds in a northeRsterly direction, crossing over to the New Bruns-

Vlick !lide just south of the Saint John EstuAry, 'It A distRnce of about

10 miles (16 km.) from the shore. It then runs parRllel to the shore,

projects into Gr"nd M"n,m Ch'lnnel, approAches the northermost tip of

Grand Man".n, rounds the eastern side of the IslAnd, and p"sses out

of the Bay, runninp, pRr~llel to the CORst of MRine at a distance of

"bout 20 mile!l (32 km.) from the shore. The 100 fathom (185 m.)

contour reaches to the mouth of the Bay of Fundy from the Gulf of

liaine. In the southeastern chAnnel between Grand M"nAn Island and

Brier IslRnd, there exists Rn "reR in which the depths are generally

e:reater thRn 100 fathoms (182 m.). From a line between Digby Rnd

Saint John, e'lstward a grRdual shallowing tRkes plAce to the heAd of

Fresh WAter enters the BAY from five Are"s, 'lS follows:

(a) Saint John 'lrea

(b) p" ssamAquoddy ",rea

(c) Chignecto Area

(d) MinAs AreR

(e) Annapolis area

The B'IY of Fundy receives the dr" inage from An RreA over 25,000

sq.mi. (64,417 sq.krn.) of which the SRint John River System is by



far the most important, dra.ining An pre" of more than 15,000 sq.mL

(38,850 sq.lan.). A large amount of fresh water is supplied in the

Pnssamaquoddy areA through the St. Croix, MAgaguadavic, and Digde­

gu"sh rivers. The Chignecto 'lreA receives wAter from the Petiti-

codiac river while the most important supply in the Min"s Area is

from the Shubenacadie river. In the Annapolis B"sin, the Annapolis

River and sever"l large streams provide the source of fresh water in

this area.

Tides

The tides in the BAY of Fundy (D"wson 1908; MArmer 1926) are

unique throughout the world. The meAn rAnge of these tides vAries

from 9.0 ft. (2.7 m.) at the mouth to 44 ft. (13.3 m.) at the head.

During the time of spring tides the mean range is increased by approxi­

mately 14%.

The CAuses for these exceptional tides, which Are the greatest in

the world, are explained by the combination of v"rious f"ctors.

Primarily, the extreme tides "re the result of the natural period

of the Bay of Fundy And the period of the oce"n tide being practically

the same. This results in resonAnce which is kept wi thin bounds by

the frictional forces involved. In "ddi tion there is a further piling

up of waters ne"r the head of the BAY resulting from the narrowing

and shallowing of the B~y of Fundy in this aree. It is of interest

to note thAt tides in the Bay of Fundy are fundament'llly of the

stationAry WAve type, with the times of slAck water nearly the SAme

throughout the Bay, and the tid"l Amplitude increAsing wi th the

distenGe from the mouth of the Bay.

Tidal currents in the Bay of Fundy show no direct relationship

with the tidel amplitude end are greAtly influenced by shoals and



islands. These currents run generplly in and out of the BAy veering

only when the currents "re weak. The currents rRnge from 1 knot

(1.8 km. per hr.) near the mouth to 7 knots (12.7 km. per hr.) in

the narrow ch'wnels.

Nature of the Bottom

The general nature of the bottom of the Bpy of Fundy, AS obtained

from data given on the latest charts of this region, is shown in

figure 1. Three importRnt types of bottom are found in the BRy of

Fundy:

(a) !!!!!!! - the chief AreR extends from the mouth of the Saint John

River and follows the COASt of New Brunswick, extending almost to

Grand M"nAn. To the eastward of Grand Mpnan there Rlso exists An

area of mud, of considerRble extent. A bottom of 11 similRr n"ture

is seen to exist in the Chignecto ChAnnel Rnd extends in a south-

westerly direction, in patches, Along the CO,Rst of New Brunswick.

Isol"ted pRtches of mud Rlso occur in Minl'ls B"sin, ppssRm"quoddy B"y,

St. Mary Bay Rnd in two areas near the mouth of the Bay of Fundy.

In each CRse the mud bottom is representAtive of deposition by the

waters i'rom the various drainage areas.

(b) sand and stones - the major portion of the bottom of the Bay

of Fundy consists of sand and stones. This applies pRrticularly to

the bottom in the deeper portions of the Bay.

(c) rocks and ledges - the chief AreRS h'lving R bottom of this

nature are found in the vicinity of Grand Monan, Rnd the western

coast of Nova Scotia. A similar bottom is found in small areRS

sCRttered over the region neAr the he'ld of the Bay.



Review of E"rlier Hydrographical Investig"tions

Through surveys made by the Royal N"vy in 1848, 1862, 1865

and 1866, the nature and configuration of the bottom was determined,

w 11e tides 'ind tidal currents were investigRted by the CanRdian

Department of Marine "nd Fisheries (Dawson 1908, 1917; Anderson 1930).

Investigations into the physical 'md chemicAl "spects of oce"nopraphy

in the Bay of Fundy begqn in 1916 (Craigie 1916; Craigie "nd Ch"se

1918; and Vachon 1918). MRvor (1922) mRde use of D"wson's results

to determine the resultant movements in cert"in localities. He ex-

tended this work by drift bottle investigRtlons, Rnd from the com-

bined results worked out the general circulation of the waters of the

region. Mavor (1923) furnished e general picture of the hydrogrA.phic

condi tions in the Bay of Fundy by studying the distributions of

temperature "nd s"linity. Intensive work in yenrs 'lround 1930 have

nttllmpted to account for the fRctors controlling the conditions as

found.

The d"te in this paper were collected over a period of ye"rs,

and are discussed in the followinp; order:

(,,) A enerel survey of the Bay of Fundy in 1929.

(b) A survey of the PassRmaquoddy region in 1929.

(c) A survey of the freshet vI.ters of the SAint John River

EstuRry in 1930.

(d) Temperature "nd salinity vAri"tions in the WAters of the

B...y of Fundy during the period between 1924 "nd 1930.

(e) SurfRce water temperatures in the Bay of Fundy during the

period between 1929 and 1931.



A Generel Survey 01' the Bey 01' Fundy in 1929

The p,enerRl survey 01' the Bey 01' Fundy WRS carried out between

August 21st and September 19th, 1929. As will be seen from the pre-

sentatipn of the dabl, this epproxim'ltes to 'l survey 01' extreme

sunnner concHt:l.ons. The locations of the st'ltions in the survey network

are shown in figure 2.

T. Vertical Distribution

The vertical distribution 01' temper"ture, slllini ty and density,

1'or the five sections across the Bay of Fundy are shown in figures

3, 4, and 5.

Section 938-943 across the mouth of the B'lY s'J.ows the SAme

d1.stribution pattern for the three v"ri'lbles. For purposes 01' dis-

cUllsion, the w'lters in this sect1.on mllY be conllidered under 1'our

cetegories. Between stlltions 938 "nd 940 the W'l ters 'Ire highly mixed

and have relqtively sm"ll dif1'erences in temperqture And snlinity.

Thill water in all probability is flowing out of the BAy of Fundy

1l10ng the north shore e1'ter hAving been thoroughly mixed in the

Gr.md Mllnlln Shllllows. The waters between st"tions 940 and 942 are

typiC'll of the wqter in the upper 50 m. in the centr'll pert 01' the

B"y of Fundy as can be seen In section 968-963. This water, on the

bllsis of the horizont"l distribution of density (figure 13), is water

th"t has come from the north centr"l part of the Gulf of MAine, the

higher densities (ff) being a ttributable to ''In influence from the

Atlantic through the Fundilln Channel. The water in the deeper

portion ~f the sectton At station 941, having
o
temperatures less

th'm 7.0 C. 'mrl salinities greeter thlln 33.1 /00, 1.s typical of

the colder end more s"line water which, lit this seeson, as the result



of intense vertlc'll m xing, tends to pronuce sub-norm'll temper'ltures

in the B<>y of Fundy. Finnlly, there ls R body of wRter found to the

e'lstwqrd of st<>tlon 942. Th s body of vlllter, with tpmperAtures
o 0 0

hetween 10 'Inn 7 C. And sAlinities between 32.1 And 33.0 /00, is

founn to enter the B'lY of Fundy, 'lfter undergoing cons iderRble mixlng

in p'lssing Around the southp-rn CO'lst of Nov'! Scoti'l.

At stations 940 and 942 consideroble upvmllinr 1 s seen to be taking

pl'lce 'IS inniCAted by the neArness of tl1e higl1er density w'lter to the

surface (figure 5). Consider'ltions of the slopes of th.e isopycnAls

indic'lte thAt there 'Ire three wAter movements through this section.

On t e left, from stAtion 940 to the CO'lst of MAine the vlAter Are

moving out of the Bay of Fundy, while from stAtion 942 to the COASt

of Nov" SCOtiA the w'lters IIrc movinr into the Bny of Fundy. These

movements lire 1I1so indicAted by the tempcr'!ture And salinity chqrActer-

istics. Betwepn st'ltions 940 '!Dd 942 there '1ppe~rs to be clockwise

c rcul"tion qhout st.,tion 941, wh ch partakes of the nature of counter

Section 956-962, in the central p'lrt of the B'IY of Fundy, shows

a greAter influence by river outflow os indicqtp-d by the increAsed

temper'ltures And lowered sqlinttleR in the m"in body of w<1ter. 'l'his

transition is more reAdily noted in thn decrease n density (at
(figure 5). The stronp. tin'll mixinp, is not "R oppreciable in tl <}

centr"l p"rt of the Bqy 'IS it is Routh of Grand AI"n'ln, '1nd thA

waters lJre more str'ltified, "S is seen in sections 956-962 "nd 968­

963. On "pproqching the hepd of the Bay of Fundy the influence of

the t des becomes gre'lter until the WqtArs 'Ire nearly completely

mixed I1S in section 658-664. In the central portion of the hay of

Fundy, there is consider..ble upwelling .. long the Nov" Scoti" COASt



where the isopycnqls (figure 5) 'Ire seen to 1::>e lifted to higher

levels.

In penerql it is seen thAt the WArmest wqters Are observed in

the shAllow bAyS at the heAd of the 8'ly of Fundy. These wqters,

which are low in s'llintty, hold to the New 8runswick shore, while

Alonp the Nov'l Scotia COASt, where considerable tid'll mixinf! and up­

welling is t'lking pl'lce, the wqters 'Ire colder 'lnd more sRline. The

warmer liphter lqters proceeding out of the B'lY of Fundy Alonp, the

New Brunswick co"st 'lre thoroughly mixed, in the sh'lllow "reAS south

of Gr'lnd Mqnan, with the colder 'Ind more sqline w'Jters 'It the mou~h

of the ~qy to form 'I body of W'ltcr with temper'ltures hetween 10.5 C.

ann 8.0 C. Rnn with corresponding s'llinitles gener'Jlly between 32.5

'lnd 33.0 /00.

II. Rorizontql Distribution

(A) TemperAture

The horizont'll nistrt1::>utlon of temper'lture "t 1, 25 "nd 50 m.

is illustrAted tn figures 6, 7, 'lnd 8. As shown by the sub-surface

isotherms for 1 metre (fip:ure 6), the temperAtures 'It the he'ld of
. 0

the B'lY of Fundy !Ire /l:reqter th'Jn 13.0 C., with theow"ters of

Chignecto BAsin and Min'Js Ch'lnnel r;reater thqn 14.0 C. From the

mouth of the Bay inwards, the temperatures decre'lse rapidly from
o 0

15 C. or gre'Jter to VAlues of less thqn 10.0 C. in the qre'J south-

west of GrAnd M'ln'lO. Another rapid ch"nge in temperRture occurs

hetween the deeper WAters qnd the co"st of Nov" Scoti". It is to be

noted thAt the isotherms tenn to follow the general direction of 0 the

bottom contours well into the BAy. Temper'Jtures lower th'ln 10.0 C.

may rye found in the inshore w'Jters in the vi cinity of the Nov" ScotiR

CORSt, 'IS well 'IS near the New Brunswick Rnn MAine COqsts. IncreAsing



temperatures Are found in the area from Grpnd Mqn"n to the estuqry

of the SAint John River And from there to the hp.'1d of the BAy. The

colder ~ub-surface wqter~ qre thu~ found to be in the Grpnd MqnAn

region qnd qlong the northwestern outer portion of the Nov," ScotiA

At the 25 metre level (figure 7) the waters, from a line hetwep.n

the Saint John .md Digby regions to the h~Ad of th~ Bqy, show II pro­

gressive increase in temperature from 9.5 to 13.5 C"owith the wqters

in Chignecto BAsin and MinAs Chqnnel p:reAter thpn 14.0 C. From the

Digby region to the Sq int John estUAry II progres~ive temperqture
o 0

increAse from 8.5 to "re'lter th'Oln 10.0 C. takes plqce 'Olcross the

Bqy. South of Gr''lnd Mqn'ln '1nd ~trE:tching Along the COAst of Mqine

there is lOCAted 'I pAtch of wqter with temperAtures les~ thAn 9.5 C.,

wh ch repre~ents the mixture of WArmer wAters from the BAy of Fundy

And colder waters from gre ... tcr depths in the Gulf of t'qine.

The isotherms for the 50 metre level (figure 8) ~how A ~rqdqtion
o

in temperature from 6.5 C. p t the mouth of the B'IY to 'Ol temperAture

of About 9.0 C. in the AreA between Sqint John And Dirby. The depths

neqr the heAd of the B... y ... re, in generAl, too shAllow to Allow obs-

ervAtions at thl s depth. The isotherm~ At this depth qlso tend to

follow the Po,mer"l direction of the bottom contours 'IS WIlS noted in

the previous horizontal distribution.

The difference between the di~tribution of temperAture 'It 50

metres Anti the distribution at 1 qnd 25 metres is worthy of consider-

able attention. The distribution At 50 metres illustrate~ forcibly

th"t the deAper waters of the open oce ... n, that Are CArried to the

BAy of Fundy, Are rqpidly wnrmed before reqching qny I"rAllt distqnce

into the Blly. On the other h'md, the distribution At depths of 1



And 25 metres point out thAt the ShAllower (sub-surftlce) waters of

the open oce"n proceeding into the BIly of Fundy Ilre lowered in

temperAture. This lowerinf of the temperAture of the upper l"yers

coupled with the rise in the temperature of the lower layers indicates

th".t mixinp; of the waters of the v"rious lAyers t"kes plAce on Il

considerAble sc"le. Gr'lnting this, it is evident that there Are two

import<mt regions where mixing bIkes pl"ce on A l"rp;e sCAle. One to

the southwest of Grand Mtlmm, and one over an tlreA extending from

Digby outwRrd 'llong the CO'lst of Nova Scoti". As was seen in the

vertic'll distributions, considerable mixing in the main water mass

takes place generAlly in the whole BAy of Fundy "rea.

(b) Salinity

The distribution of salinity at depths of 1, 25 And 50 metres

is shown in figures 9, 10 And 11. The waters At the bet>d of the

Bay of Fundy
o
"t 'l depth of 1 metre (figure 9) h'lve a s"lin;ty as

low as 31.0 /00 in Chignecto ChAnnel, and AS low as 31.7 /00 in

MinAS ~hannel. At the mouth of the Bny, salinities "re as high AS

32.89 /00. From the region between Saint John 'lnd Digby to the

hend of the B"y, the grad'ltion in salinity is most mArked, rAnging
o 0

from a mAximum of 32.5 /00 to a minJ.mum of less th'ln 31.0 /00 in

the Chignecto rep;ion.

In figure 10 the isohAlines for the 25 metre level show much the

same distributional pAttern RS At 1 metre wi th the exception that

the isohalines neAr the head of the Bay tend to run across the Bay.

At the 50 metre level (figure 11) the isohnlines tend to follow

the direction of the bottom contours. The st>linities in thJ.s deeper

porti~n of the BAY of Fundy, have 'ln extremely sm'lll range (32.9 ­

33.0 /00).



(c) Density (lJ?-)

Figures 12, 13 and 14 show the distribution of density (6?'-) at

the 1, 25, And 50 metre levels. In the B"y itself qt 1 m., densities

VAry from less thlln 22.5 in Chignecto Channel to A vlllue greater thAn

24. 9 in the Digby area. Southvlest of Grand Mqnan there exists a

body of denser water, cleArly the result of strong tidal mixing in

the area south of Grand M.,n"n, of the WRrmer Rnd lighter surfRce waters

flowinp; out of the B.y "nd the colder "nd heAvier w"lter from below

50 metres flowing into the BIlY. This heRvier surface w"ter is due to

upwelling end must sink below or mix with liehter wllters AS it pllsses

away from this area. Another pertinent point in the surface distri­

bution of density is the g~adation along the 50 fllthom (91 m.) con­

tour which runs into the BllY along the COllst of Nova Scotia. A

distribution such as this clearly points out the importance of thfl

bottom configuration in producing mixing in this areR. The density

distribution at 25 metres (figure 14) has a r ..nge from gre .. ter than

25.8 outside the BAy to less thAn 23.5 at the he"ld of the B"y. As

was found in ,,11 other c"ses the isopycn"ls at the 25 end 50 m.

levels tend to follow the general direction of the 50 fathom bottom

contour. This is not very marked at 25 m.

III. Discussion

The distribution of w"ters of v"rious temper"tures .md s .. linities,

as found in a given region, is determined by the movements from t~e

v!lrlous sources of supply. Wind "lction "nd tidal movements mey be

responsible for the piling of waters in cert"in Areas, but the

resu1t'mt movements are determined by the preve.i1ing Archimedelln

and Corio1e"n forces. The di stribution of densi ty tends to bring



about movements which Bre further controlled by the rotAtion of the

eArth. As a result of the relationship between the distribution of

dem'1ity And WAter movements, certain principAls hAve been derived

to "ssist in the hydrodynamic'll 'lnAlysis of water mAsses. One

elementary principle st~tes th"t if one f~ces in such a direction

thAt the lighter WAters 'lre on the right hAnd then one is looking in

the direction in which the current is flowing. In the BAy of Fundy

region the enormous tides reRult in lArge And complicAted current

systems. However, for purposes of hydrogr'lphl.cnl nnAlysis we Are

interested only in the resultAnt movements, or circulAtIon, "nd by

m'l.king the followIng bAsic Assumptions we Are Able to Arrive at a

simple and clear method for ev'lluating result'lnt WAter movements:

(a) The net amount of salt wllter introduced and removed from

the Bay of Fundy Is, during a complete tidal cycle, eqUAl

to zero.

(b) The outflow of water from the Bay of Fundy is by necessity

greAter thrln the inflow of s'llt WAter due to the intro-

duction of large quantities of fresh water from the vArious

dr"inAge bAsin.

(c) The outflowing wl'lters ere less sAline thiln the inflowing

due to the mixing of the waters thAt must occur in I'Iny

tidAl region.

(d) The lighter water is on the right of the direction of the

It therefore follows thAt, in general, the resultAnt outflow keeps to

the surfAce lAyers while the inflowing waters keep to the lower levels.

Also, the lighter waters ere to be found proceeding from the bel'ld of



the Bay, keeping close to the New Brunswick COll at to the region of

the Saint John Estuary, thence to Grand MAnan. At th s point accord­

ing to Mavor (1922) the waters round GrAnd MAnRn to the eastward and

then flow southward along the Coast of !l1'line. The incoming waters

must then enter along the Nova Scotia Coast Ilnd hold to this coast

rellching well into the Blly. This inflow of salt wllter is necessAry

to replace the salt water consumed in the mixing with the fresh water

from the drAinAge basins And which hqs pllssed out of the areA. Since

the outflow is 'llong the New Brunswick coast '1nd the inflow along the

NOVA SCOtiA COAst, there must be II crossing over from the Nov'l Scotia

side to the New Brunswick side. This crossing in Ilctuplity tAkes

plllce throughout the entire length of the BAY, but is more pronounced

in the region north of the line between Digby "nd Saint John to the

heAd of the Bay. This movement i1' cleArly shown by the distribution

of dens1.ty (~) at all levels, where the isopycnAls by necessity have

a tongue-like shape reAching well into the BAy. In the are" to the

southwest of GrAnd M"nan 'l cyclonic circulation is in evidence in the

upper l'lyers (figure 12). This heavier water, is therefore, dissi-

pated as it bre"ks Away from this llrea in tts 'lnti-clockwise movement,

sinking below the lighter w'lters of the surrounding region. The

di.stribution of density (6"'-t-) at 25 '1nd sci metres (figures 13 and 14)

!lhows that this water is CArried southwArd along the COASt of "'Aine.

Tid'll mixing and upwelling have been shown to pllly 'In import'1nt

pArt in determining the hydrogrAphic conditions in the BAy of Fundy

regions. The distribution of temperAture At 25 m. (ngure 7) shows

that upwelling is effect1 ve at this depth, while 'It 50 metres

(figure 8) the effect of the upwelling of the deeper WAters is still

in evidence. The surface densities (figure 12) illustrAte upwelling
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in the refion ~outhwest of GrAnd IIIAn.. n. At 25 metre~ (figure 13)

And 50 metres (figure 14), thjs upwelling ill not ~s well m"rked, due

to the f"ct thAt there is leR~ vAri"tion in density at the~e depths

thAn in the surface layers. As hes been noted in viewing the

vertical distributions (figures 3, 4, I'lnd 5) mixing takes pl"ce

progressively I'lS the Vll'lters re..ch into the Bay, so thAt the upper

portion of the B"y AS 1\ whole is shown to produce a fairly Vlell mixed

water w1 th the waters at the heAd being thoroughly mixed. It is to

be noted, however, thAt considerAble differences in temper"ture And

sAlin1 ty "re to be founn between the wAter in rrin~s Ch.. nnel And those

found in Chignecto Ch/'lnnel.

The "reA of the S"int John Estuary And the /'Ire" ne"r the mouth

of P"ssAm"quoddy Bay h'lve been omitted in plotting the result:'! for

the BIlY of Fundy. 'lhese '1re~s require speci"l attention And will be

discussed in later pllges.

A Survey of the P"sMml'lguoddy Reeion

The PAss"nlllquoddy eree consists of P"ss"m"quoddy BIlY "nd thAt

pArt of the Bay of Fundy extending from the entrAnces to P"sS<:lm"quoddy

Bay to the southern extremity of Grand M"n"n, "nd including the Gr"nd

M"nAn Ch"mnel. The wAters of this region are of p"rticul"r import"nce

to an underst"nding of the hydrogr"phic cond tions in cert"in "reas

in the re ion "round Gr"nd Mnn"n. Considereble Attention WIlS given

to this region during the summer:'! of 1928 I'nd 1929. HOViever, much

of the dnt" Vlere very difficult to interpret. The dOlt" on which this

paper is b"sed were collected during the period of September 5-7,

1929, .. nd "re considered the best d'ltOl obt'lined for l .. te summer con­

di tions. The loc" tion of stAtions occupied during the survey Ilre



shown on the chart of the aree in figure 15.

1. Vertical Distribution

The vertical distribution of temperature, salinity and density

(~) for each of the sections occupied in the Passamaquoddy Rrea 'lre

shown in figure 16.

In flection 948-897 the waters are relatively str'ltified
o

to a

depth of 75 metres. Temper'ltures range from a high of 12.0 C. at

the surface to less than 7.5 C. at the bottom (120 m.), with corres­

ponding s'llinities of 32.3 Rnd 33.0 /00. The density distribution

in this section, which runs from White HeAd Islcmd to Pt. Lepreau,

affords Rn opportunity to determine the gener'll direction of the

WAter movements through this section. From the slopes of the iso-

pycnFlls it is seen that there 'lre two m'lin wFlter movements, one into

the section around Pt. Lepreau 'lnd one out of the section 'lround

White Head. The extent of these two movements vRries with depth.

In the upper 25 metres the inward movement extends 'llmost as far

south as stption 949 while below this level to the bottom, both move-

ments reach 'lS far RS st'ltion 951. Thus, on the basis of the area

of this section, we m'ly SAY th'lt the gre'ltest inw'lrd movement is

in the upper 25 metres while the greatest outward movement is below

this level.

In section 953-955, across the southern entrance to the GrAnd

M'ln'ln Ch'lnnel, it is seen th'lt the w'lters in this areA Are for Rll

intents and purposes homogeneous in respect to temperature, SAlinity

And density. So well mixed Are these wllters that the Archemedean

forces acting on this body of WAter would be so slight 'lS to be

negligible. Thus such a WAter mass is mainly subject to movements



by the winds And tides.

Acrosll the northern entrance to GrAnd MAn"n Channel (section

882-885) the waters Are not .,s thoroup:hly mixed All they Are At the

southern end due to the encronchment of WAters from north of the

ChAnnel. Even so, the w'Olters in this section well illustrAte the

effect of tid'll m~xing. TemperAtures in this sect on rAnge from

greater than 10.5 C. at the surface, near the centre of the chRnnel,

to lesll than 10.0 C. near the bottom, with cOr'respondins s'llinities
o 0

between 32.6 /00 "nd 32.7 /00. From the slopE'S of the isopycn'lls

it 1.s difficult to form Any definite conclusion "5 to the water move-

ments throueh this section, And to 'l lesser degree with the ensuing

sections. An interpretation of the residual water movements is more

reqd1.1y mAde from the horizontAl distributions of denlli ty (Iff) to

be described later.

Sections 890-893 llnd 893-897, in the waters north of Gr'lnd MAnAn

Ch'lnnel, show R greAter degree 0 of strqtificAtion, Wit~ temperAtures

rAnging from greAter thAn 12.0 'It the surfAce to 9.0 C. 'It the

bottom, while corresponding salinities range from 32.3 to 32.9 /00.

II. Horizont'll Dis tribut Ion

The horizontal distribution of temperAture, s'llinJ.ty and density

~) in the PAssamaquoddy region are given for depths of 1, 25 And

50 metres in figures 17 to 25.

(a) TemperAture

The t:rAd'ltion in temperature At 1 metre (figure 17) is from

the :and MAnAn Ch'mnel where temperatures are between 10.0 C. And

10.5 C., to the r~gion neAr Pt. Lepreau where temperAtures 8re

greAter th,m 12.0 C. It is to be noted th'lt the waters proceeding
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from the Saint John region are higher in temperature th"n those

proceeding from the PnRsnmaquoddy reglon. At the 25 metre level

(f1.gure 18) the temperature grndient is in II considerRbly different

direction than At one metre. From the mouth of PAssllm'lquo~dy BAy

to the open w'lters of the B'IY of Fundy the temperRtures increAse to
o 0

between 10.0 and 11.0 C., in a nnrrow band ~orth of Grllnd Mnnnn, nnd

then decreAse to temperll.tures less thAn 10.0 C. on proceeding tow'lrd

the deeper WAters of the Bay of Fundy. Hence, the wnters proceeding

from the region of the Snint John Estuary 'md PnsSll.mllquodd;r areAS Are

warmer th'ln those at the snme level in the open wRters of the BAy.

At 50 metres (figure 19) the waters in the GrAnd MllnAn Channel have

temperatures about the same as at the surfAce and are thus seen to

be fairly uniform in temper"ture, 'IS WqS observed in figure 16 (section

882-885). There exists R relat vely strong temperature gradient be-

tween the waters north of the Grand MRnan Channel and offshore waters.

As at 25 metres, the waters at 50 metres "Ire W'lrmer in the PASSR-

m'lquoddy areR then in the w"tet's of the S'lme depth in the open Bay
o 0

(greAter th"n 10.0 C. "IS comp"lred to less th'm 8.0 C.).

(b) S"Ilinity

The distribution of s'llinity At a depth of 1 metre is shown in

fiVlre 20 where the greRtest salini ty is seen to be in the waters to

the east of Grand M'm"n. The waters proceeding from PAssRmaquoddy

Bay "re of greater snlinity (greater thAn 32.4 /00) than the waters

proceeding from the Sqint John region (less thAn 32.4 /00). The

waters between GrAnd MAnAn and the mAinland rAnge in s"Il1.nity between

32.5 And 32.7 /00.

The greAtest SAlinities Rt the 25 metre level (figure 21) 'Ire



found in the offshore wQters. The w"ters ne"r the entrqnce to
o

P"ssamaquoddy B"y h"ve sqlini ties slightly higher (less than 32.5 /00)

th"n the wAterR proceeding from the S"int John region (less th"n

32.4 /00) whilp, the RAI intties in the GrAnd MAnAn Channel rAnge from

32.5 to 32.7 /00).

At 50 metres (figure 22) the waters of lowest s'llini ty (less th'm
o

32.50 /00) are to be seen proceeding from the PAsMm'lquodrly region.

Between Grand M"n'm 'lnd the Jl1Ilinl<md the w'lters have sQlinities rang­
e

ing from 32.60 and 32.70 /oo~ while the s'llinities in the offshore

waters are grenter than 32.9 /00.

(c) Density

The horizont... l dIstribution of density (.It) at 1 metre

(figure 23) shows th"t the lip;htest WAter At th1 s level is to thp, e"st

of the Ilreq under investig"tion And flowing from the S"int John region.

Figure 24 illustrating the distribution of density (G"''t-) at

25 metres shows thqt the wqters from the north of the AreA "re flowing

southwestwArd "nd sweeping in toward PAssAmllquoddy Bay just north of

Grand M"n"n. The low densities in the Appro"ches to PQsSll.m"quoddy

Bay indiCAte th"t the WAters in the region Ilre flowing "wily from the

... rea to the east of GrQnd M'Inan. Since the qreA is so strongly in­

fluenced by the tides i.t is impossible, using normAl procedures, to

get adequRte d'lta thRt will support 'In llnnlysis presupposing simul-

taneous observ'ltions.

At 50 metres (figure 25) the wD.ters are seen to be moving towards

the entrAnce to PAssAm'lquoddy Bay from the northell.st P'lst Pt. Lepreau,

and from the south through GrRnd M"n'ln Ch'mnel.



III. Discussion

In viewing the overall conditions as found in the P"ssam<lquoddy

aree, it is found that the waters are brought into the area in the

upper 25 metres from the north and east end to a cerbin extent from

the Grand M'3nen Channel. This w<lter after mixing near the mouth of

PessRmRquoddy Bay pesses out of the aree eastward of Grand Man<ln. Be-

c'luse of the strong tidel mixing and upwelling, the waters near the

mouth of P<lssamaquoddy Bf\Y <lre denser than the waters further from the

shore. This is R result of the denser w<lters from the centre of the

Bay of Fundy being drawn into the deep channel between Grand Menan

end C"mpobello Islend <lnd caught up in the mixing process in this

area. With regRrds to residu"l movements in Gr'lnd Manan Channel,

these seem to be very slight if et all, <lnd what movements there <lre

Rppe'lr to be directed northward, at the time of this survey.

The Effect of Spring Freshets

It h<ls been pointed out that the dr13inRge waters from v<lrious

areas ere of greRt import<mce in de"ling with the hydrogrAphy of the

Bay of Fundy. The data considered up to this point were collected

in the late summer of 1929. It is to be expected that at the time of

Spring Freshets these dr13inage w'lters would be of gre<lter'importRnce

to the region, also there would be a greater contrast between the

drainRge w<lters Rnd the wRters peculi<lr to the Bay itself. Due to

the difference in the area of the drained regions, cert<lin rivers

supplye larger amount of fresh water thRn others. This would result

in a greeter contrnst in sRlinity between the waters flowing from the

various llre<lS de<llt with. In the Spring, there is little contrast in

the temper<lture of the waters from the v<lrious sources, and 'lt the
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s'lme time, conditions 'Ire ch"nging so r"pidly thet the results ob-

til i ned over 'I period of time could not be counted upon to give

reliable results. Consequently, of the dot!!. collecteo in 'I survey

c'lrried out during the freshet of 1930, only sl11in1 ty v'llues are

used. The locations of the stations occupied during this survey of

the area from April 17th to May 8th, 1930, are given in figure 15.

The horizont'll dilltribution of s"linity 'It 0, 10, 25 and 50 metres

is shown in figures 26, 27, 28 "nd 29 respectively. In the lIurface

distribution (figure 26) the most prominent body of w"ter resulting

from the spring freshets is that proceeding from the S'!int John River

region. The m'lin movement is outw'lrd from the S'lint John E:'Ituary,

swinging to the right as it progresses, "nd definttely outlined "s

far IlS the eastern extremity of Gr"nd MRnan. The salinity of the
o

main outflow v'!ries between a v'llue less than 27.5 /00 and a v"lue

greater than 31.6 /00, while the waters from the P"sMm'lquoddy
o

region h"ve s'llinities greater th"n 31.8 /00. The temperl'ltures of

the vllrio~s w"tersor'lnge from 0.95 to 6.63 C. at the surf"ce, '!nd

from 1.25 to 1.90 C. at the bottom, thus the rel~tive values of

the densities would be roughly in the seme proportion 'IS the s"lini-

ties. Consequently, the w"terll from the So, int John ref,ion eventu'llly

cover or mix with the wllters from the P"ss'lmaquoddy arM. There

appearll to be considerable movement of the fresher "nd th.. refore

lighter w"terll from the S'lint John 'Ire'l to the P"sll'lm'lquoddy '!re<!.

The greatest movement, 'IS h"s been previously pointed out, is from

the Saint John area tow",rds Gr",nd M"nlln. The w'lter from ,the P"ssa-

ml\quoddy area penetr"tes into Gr'lnd M"nnn Ch"mnel, and then flows

into the Bay of Fundy around the north shore. of GrRnd M"n"n. It



then tends to proceed down the eastern CO'1st of Gr"nd M'JnRn where it

is covered over or mixed with the other waters in thOlt reg on.

At a depth of 10 metres (figure 27) the range in ~he distribut on

of flnlin ty VAr es between 31.5 to gre.,ter thAn 31.8 /00. The

W'ltel's At this depth closely follow the movements .. t the surfA.ce, but

they Are not on .,s lArge A scnla.

At 25 metres (figure 28) the outfloVI from the Saint John River is

not "s prominent AS qt hip:her levels. Thus it m'1y bl' stated that the

freshet w"ter from the S.. int John River is c"rrled "'W'1y in the upper

25 metres nnd joins with the w"tArs from P"ss"m'!quoddy a"y before

passing eOlflt of Gr"nd M"n"n at these depths. The w'lter movements At

thi!l depth "re approxim'ltely the s"me "S those in the upper l'l.yers.

The distribution of sAlinity at 50 metres (figure 29) 13 indicA-

tive of a "drAW in" of wl'!.ters to the S'lint John And PnSSAmAquoddy
o

areq. Waters with salinities AS high AS 32.20 /00 reach well into

the mouth of' the 8aint John River, and the entr'lnce to PAss"m.. quoddy

Bay.

It hI'S been shown thqt the movements from the P"ssam'l.quoddy "'nd

S"int John 'lreOlS t .. ke plAce in the upper 25 metres. The .. ctu... l

physic"l And chemiCAl conditions of the w.. ters th"t m'lke up thi s

outflow will v.. ry, hut the f"ct remains however, th"t the w"ters pro-

ceeding from the drAinAge systems grndu"lly become more s'11ine "s

they progress into the .8"y, whicb me ..ns thAt s"lt w"ter from the

depths ill being ufled up. COTlsequently, there must be " reflult<mt

inflow to m'lke up for this consurr.ption of s"lt vI"ter. As has been

demonstrnten, thill "inflow" or "dr"w in" t"\{es pl'1ce At " nepth of
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!lbout 50 metres. The "drA.w in" of surfpce wAters to the P'lss'lmllquoddy

"rell hAs "lso been demonstrflted, I1nd it i!! to be borne n mind thl1t

the 1'Iurfl1ce "'!Iter!! drl;lWTI into the Pp!!sAmaquoddy "re" Are from the

upper portion of the £lilY of Fundy.

Results of Drift Bottle Experiment!! in the PAss'lmll9uoddy Area

In order to furnish a check on the !!urfAce w'lter movements in the

Pass"maquoddy Ilre'l, drift bot tle experiments were cArried out in the

Spring of 1930. rtn ordinAry type of c~t!!UP bottle with A metal drag

"tt'1ched, Ann containing II post cllrd, WIlS used in the experiments. A

piece of red cloth WIlS pl"ced in the neck of the bottle "nn seAled

with A. w"xed cork. The bottles were put out According to 'l definite

plan, and tbe plotted returns used to furnish 'l picture of the sur­

fACA circulAt:j.on of tbe region. The lines along which theliA bottles

Vlere pl"ced, in group!! of four "t one mile interV'lls, Are illustrAted

in figures 30, 31, 32, 33 "nd 34. The times At which the bottles

were releAsed end the time A.t which they vere found ill u!!ed to

determine the mAximum time of drift. Thos e bot tlell returned wi thin

the !!hortest period of time were used to determine the most probAble

direction And rate of drift. These form the bs!!is upon which the

VArious drifts were plotted. Mavor's (1922) results ere '11!!0 used

'IS 13 b'lsis for plotting the resul tllnt movement!!. It is to be borne

in mind thllt drift bottles Are cArried to Ilnd fro by the tides, Ilnd

thAt the result"nt movement or circulA.tion over Il period of time is

represented hy the pAths of the vA.rious bottles. The results of the

rAturns from the v'lrlous drift bottle lines will be de"lt with by

dividing the investigation into fi ve series A, B, C, D, and E.



I. Serie~ A

The bnse for th s series of drift bottles (figure 30), on which

four bottles were throvm out at eAch of fifteen points At nterv"ls

of one mile, runs "long" line from the COAst of GrAnn MAnAn eAstwArd.

A total of 60 bottles were put out of wh ch 27 or 45% were returned.

It is seen that the resultant movement indicRted for th s region is

outward, with tl-jose on the outer half of tl-je 1 ne recurving to the

co"st of OVIl ScotiA Ilnd those on the inner hlllf generAlly rounning

the southern tip of Grllnd M"'nRn "nd working down the CO<lst of Mlline.

Followinp; the movement of A l ... rge number of bottles, it is seen thllt

at leAst three mAke Il complete circuit of the lower hAlf of the BIlY

of l"undy. The suggested movements demonstra.te a cyclonic circulRtion

Around the b,,~in And A clockwise movement .. round the eAstern lind

southern COAst of GrAnd M"nlin. In 11 p o rt1 culAr cllse, Il bottle set

out .. t point 9 WRS picked up 'lt Porker's Cove, giving it Il minimum

rRte of tr"vel of 4 miles per dAy (5.6 lan. per d"y).

II. Series B

The b"'se for this series of bottles is shown in figure 31.

Four bottles were set out At e<lch of twenty-two points on A line

runninR northeqsterly from GrAnd 1!'man for 8 miles Ilnd then in a

northwesterly direction for" d st'lnce of 13 miles toward the New

Brunswick COAst. Fifty-four per cent of a tot ... l of 84 bottles set

out on these lines were returned. The bottles put out over the l"'st

13 miles (24 lan.) of the line demonstrated 11 well defined movement

of the surf'lce waters toward the entrance to P",sMmRquoddy Bay. A

large number of bottles found their way qlong the east coast of Gr ... nd

Mllnan, some rounding Grond M"nlln, whilp others crossed over to the
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co~:!t of NOVR Scoti'!. It is to be noted that in the vicinity of

White HeRd some of the bottles on re<>chinp; thi!'l 'lreR proceed toward

the MRine COAst while others cross the BAy of Funny to Nov'l Scotia.

Thi:! fe'lture is to be noted in all of the series mAde in th1!'l experi-

III. Series C

Four bottles were thrown out 'It each of nine points on a line be­

tween the CORst of Maine and Grp.nd Ml1nRn (figure 32). Of R totRl of

36 bottles thRt were released 39% were returned. All bottles tended

towards the coast of GrRnd M"nAn, 9nd rounding the northern tip of

Grand M'mRn, "orne Almost circled GrRnd MAnRn to re"ch the COAst of

MRine, while others re'lched the CORst of Nova Scotia. Two of the

bottle:! put out from point 9 were returned from the eR:!tern side of

GrRnd MRn"n on May 12th, 1930, and May 13th, 1930. They therefore

hRd trAvelled 'It R rl'lte of not less than 6 miles per dRy (9.6 kill. per

dRY) "nn 5 mile:! per d'ly (8.0 kill. per dRy), respectively.

IV. Series D

Figure 33 Ilhows the bA:!e lines of Series D beginn ng ne"r the

mRin COAst of New Brunswick And ending at Gr"nd MAnAn. Four bottle:!

were put out at eAch of nineteen points "nd of these 50% were re­

turned. The general movement was towards the entrance to P"s:!'1mRquoddy

Bay. A number of bottles reached the eastern c09st of GrRnd N.anRn 'md

from this region proceeded ei ther to the coa st of MA ine or the COR s t

of Nova Scotia. Several bottles reRched into Grand MAnan Channel

Almost J1Rlf way down the north side. A bottle put out at point 14

WAS picked up on MRy 8th, 1930, off Gr"nd M'm"n, And hAS tbu:!
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tr~velled "t " min mum rAte a ?, nil s ppr "y (4.8 kin. oer d~y).

A oth'lr bottle, set out "It IJo':t 14 w~s picA:ed up "t e I River !3e'lch

on June 22, 1930, ond therefore h"d covered" st"nce of "t le"st

120 m .le!'! (1 3 kin.) in ., po!'iod of not less t .nn 4

V. Ser es E

l'he I,"se e _n thl ~ spr P,S (fif1ure 34) runs from the northe stern

po nt of 1:" 1ne to the no t I1rn tip of G "nrl 1,:nn"n.

ottles were put out 0 w'11ch 64% Tere returne. It VIII l)f: nct 1cerl

th.. t t ese bottles from the extreme \'/estern end of t . line m'Hie their

WRy down the eo"'st of 1;.. ine. Some reRch v/ell into PA!'!Mmqquoddy B"y,

w ilo othprs roUl ded the 10rtherl1 noint of PI'nd 1/:.,n'1n "'nd by follow­

inr: th en, t canst, fou (I t ir ., or und the southe!'n tip of Grnnd

I,"" 'In to P ~~h the co" .. t of I,:qine. One bottle rOne ed the Nov" Scotia

CO"Rt. One hattIe put out. nt po nt 7 on the extre e a tern end of

t eline, crosse(l over to the e st of 1.~1 e. ThIs b ttlo, no (louht,

'lei dpifted to t e entrance 0 n9 qmnquo(]cly ;:S"y "nd thene down the

canst to t 1P point at which H HnS found. A bottle put out at point

6 W'lS Dicke up on '''y Gth, 1930, off C"mpohello Isl.. nd 'In ther<>fore

h,,(1 t "veIled "t " m nlmum rnte of 2~ Miles oer d" (:3. • ',er rl ... y).

VI. D1scussion

The plotted rel"ults from the dr ft ottle experiJrpnts n!'P sub-

ect to orne corrpcl;lon. It 1s Obvious t '1t the ex"c~ pAt of nny

o e bottln "unknO\"Il1. penf'rol p cturre i" dorlved [rolll the more or

1 SIl dir CL joining of tr,e points of • elellse "nrl re' ·urn. Coupled

with thin, thl1 information, del" var1 from t ~ ttl" t qt drifted for

the nhortest length of time, 1.5 u~e(l to plv'-' q morC' r· g d picture of

the "Iter movements. A. summory of the defin te results of the



invelltlg"tion followll:

(al All of the drift bottlell indicated a tendency of the w"terll

to circul.. te the i1l1l'lnd of Gr-nd Ml'ln_n in I'l clockwi1le direction.

The complete circuit of Gr.. nd 1£An-n ill not lluggellted by the rellul tll

from ~ny one bottle. The phyllic-l n ... ture of the bottom to the 1l0uth-

wellt of Grl'lnd MAnAn ill probAbly re!lponllible, "11 it .. been previou1l1y

llhown thAt the llurf/lce w"terll to the 1l0uthwellt of Gr ..nd MAn.. n cir-

culate in an Ilnti-clockwille direction.

(b l The movementll of the bottlell lluggellt a cyclonic circulA tion

about the bRsin determined by the 50 fAthomll (91 m. l contour in the

Bay of Fundy.

(c l An intense movement towardll the mouth of P"llllAml'lquoddy Blly

i!l def5n1tely illulltrAted, while it will be noted th'lt the wAter

movement ",long the COAllt of Cllmpobello 11l1l!cnd is outw",rd.

(d) An inward movement in the m"in wllterlI between GrAnd M'm"n

.,nn the m"inland is noted in keeping with the clockwille circul",tion

I!cbout Gr"nd M"n"n. However, the w"ter!l in cont .. ct with the CO"!lt

of Mil ine h"l ve ..n outw~rd movemen t •

Annual Varbtion!l in Temper"ture And S"linity

V.. ri"tion!l in temperAture .. nd s .. lin ty th.. t occurred in the B'IY

of Fundy between the year !I 1924 .. nd 1930 inclu!live, I'lre illu!ltrl'lted

by reference to datA obtllined monthly from StAtion 5. The vAri-

ation!l in the condition!l of the more !ltrlltified And deeper w.. ter!l

towp.rd the mouth of the Bey "re illu!ltr .. ted by observ.. tions m..de Ilt

Sbtion 3 (Mqvor 1923) between the ye'lrs 1916 /lnd 1918 inclu!live.

The 10cIltionll of these !ltAtions Are shown in figure 15.



1. Temperatures at Station 3

In figure 35 (a) the temperature:! at St"tion 3 are plotted for

depth:! of 0, 50, and 150 metres for the period of November 1916 to

May 1918. In November 1916, the temp~rRtures at depths 0 "nd 50

metres were pr"ctic~llY the :!"me (7.6 C.), while at 150 metres the

temperature was 6.3 C. ERrly in Decembe~, however, the temperature

was fRirly uniform throughout (6.1 - 6.7 C.). It will be noted thRt

temperRture:! increAse with depth until the lAst week in MArch when
o

condi tions Are approximately the Mme throughout (7.0 C.). The

minimum temperature of 1.5 C. in the surfAce lAyer i:! renched in

early February, while the minimum is reached at 50 m. in late

February, and at 150 m. in early April. In the period from the

time the waters are of uniform temperAture until the time the mini-

mum :!urfAce temperature i:! reAched, the chAnges in temperAture repre-

sent one ph'l:!e of the temperature cycle th"t occur:! in inshore wAter:!.

After thi:! date, the effect of in:!olAtion begin:! to be noticeable

and the surface temperRture:! begin to rise. It is not until the end

of April that water temperlltures Rt 50 me;res are greAter th"n tho:!e

at 150 metres. The temperatures continue to rise until the peak i:!

reached in the :!urfRce layers in late August which mark:! the end of

the second phase in tbe temperature cycle. However, the :!ubsurface

waters continue to ri:!e until about the end of September which repre-

:!ent the third phR:!e. Thereafter the temperature:! decre"se uniformly

at all depths until December when uniform temperRture condition:! are

approached with temper'ltures between 5.6 'Ind 6.2 C., marking the end

of the fourth phase. Following the chRnges from thi:! point on, we

find that in 1917 the temperature of the water i:! f'lirly un~form

until lllte in Jonu'lry with temperatures between 2.4 Rnd 2.7 C., the



o
minimum tempernture being reached in early April (2.0 - 2.4 C.).

Thus, while the cycle is ml'lintl'lined throughout the yeArs, the dates

'1nd temper'ltures 'It the ends of the vArious ph'lses mOlY VAry consider-

Rb ly from year to yeAr.

II. Salinities At StAtion 3

In figure 35(b) the salinities 'It StAtion 3 'Ire plotted for depths

of 0, 50, and 150 metres for the period, November 1916 to MOlY 1918. 0 In

November 1916, the Mlinities At 0 and 50 metres Are the !!Ame (32.7 /00),

while the salinity at 150 metres is greater (33.0 /00). The mOlximum
. 0

value of 32.8 /00 is reached in the surface w'lters in ellrly December,

while the maximum v'llue of the SAlinity Ilt depths of 50 and 150 metres
o

is reached in early J,muAry with values of 33.0 And 33.3 /00, respec-

tively. Salin~ties then decreAse in the upper levels And a minimum

value of 27.9 /00 is reached in the surface waters in the enrly part

of Mlly. In the waters at the 50 metre level 'I minimum value of
o

31.8 /00 is renched in eRrly September. At the 150 metre level the
, 0

waters attAin a s'llinity of
0

32.7 /00 in early July, And then increAses

!lharply to a value of 33.3 /00 in eRrly August. The decrease in

salinity in the surface lAyer is '1ccompAnied by A decreAse in the

sAlinity of the waters at 50 metres. The increAse in the SAlinjty of

the bottom layer in July is RssociAted with an increpse in sAlinltie!l

in the upper lllyer3. The increase in the 3alini ty of the bottom l'lyer

is indicA.tive of replacement of the wnter At this level by a supply of

more saline wl\ter from the open oceAn. The repleni3hment is limited,

however, '13 is shown by the decreAse in the S'llinity of all lAyers

from September until JOlnuAry. An increase in the SAlinity of All

lAyers tAkes pl"ce from the lAtter p'lrt of JAnUAry until eArly April
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due to the lack of fre1lh water run-off from the l,md. Freshet

effect1l are ~gain evidenced in early May.

III. Di1lcussion

It mpy be 1Ieen that the v~riRtion1l in temperature pnd 1IRlinity,

liS reflected at StRtion 3, Rre indic<>tive of vertical mixinp: of the

water1l of the variou1l leve11l. This mixing i1l broup:ht Rbout by the

following two Rgencie1l:

(a) Tidal mixing "nd upwelling which pre common throughout the B~y.

(b) Mixing resulting from 1Iea1l0nAl change1l in den~ity.

The density of the wliter is determined by itll temperature

and salinity, the minimum density occurring during the summer nnd

the maximum in the winter time. As the densi tie1l fluctuate between

thes'e mAxima and minima, there are times when the surface wAters, which

hAve the greAter rAnge, have the same density liS the sUbsurfac~ wAter1l.

This greAtly fAcilitAte1l vertic'll mixing through tidal lind wind Action

so thqt in time a thick i1l0pynic lAyer i1l developed, ~t times repchtng

neArly to the bottom. This mixing CAuses An interchAnge between the

wnters 'lt vqrious levels. In 1916, this interchAnge W811 completed by

the latter pArt of Merch. The interchpnge may not hpve occurred from

top to bottom throughout, but it did tAke plAce in certptn lAyers, at

leA1It throughout A period extending from eArly November to l"te MArch.

The intensive interchAnge must hAve tpken plAce in lAte November and

wa1l 1Ilowed consider"bly by a fre1lhening of the 1IUrfACe wa ter1l And An

increa1le in the sJ;\lini ty of the bottom waters. From early April

onwards the heAting and freshening of the surface lAyerll bring about

ste.ble condition1l thpt pre not overcome until l"te November when

interchange between the 1Iurface WAter Rnd the WAter At the 50 metre



level ill Olble to t~ke place. It ill not until lllte J,mu~ry thAt the

wAter in the lL'''I~' levelll CAn be dillplaced through verticAl m xing.

The increo!'lc in the llOl1inity of the bottom l'lyeJ's C'ln only tAke

place when 'l supply of water of grenter snlinity is AVOlilnble. The

replRcement by outllide wRters undoubtedly t'lkes plnce continuou1l1y,

but the mngnitude of the llupply Rppenrll to v"ry considernbly. In

figure 35(b), we note thAt in eOlrly JAnuAry, 1916, the 1I1l1inity of

the bottom layer increolled to Il conll1.derable extent. CompArAble in­

CreAllell occur IlgAin in ellrly Augullt 1917, and agAin in early April

1918. A conlliderable difference in 1l1l1inity 'lt the vArious levelll 111

to be noted in compRring the cond1tionll of J 'lnu.'lry, 1917, with tholle

IV. Temperaturell Rt Stlltion 5

Typical temperature-depth curvell of wllter conditionll At Stl'ltion 5

for e~ch month for the years 1924 through 1930 'lre IIhown in figure 36.

It will be noted th'lt throughout the period the coldellt surface wRter

ill AlwAyll found in FebrUAry or MArch. The coldellt wRter at A depth

of 2Q metres ill found in MArch in All yeArs with the exception of

1930 when the coldest WAter at this depth wall found in FebruAry. At

a depth of 90 metrell the coldest w'lter WAll found in Februllry in 1924,

in April in 1929, and in MRrch for All other yeQrll. The WArmellt llur­

fAce wAterll occur in AUlZUllt or September, in all yearll except in 1927

and 1930, when the peAk was reAched in October. The warmellt water Rt

90 metrell occur in September or October. The mOlximum And minimum

temperRtures of eOlch level for each year of the complete period is

givcn AS follows:



Year Surface 20 Metres 90 Metres
Min. Max. Min. Max. Min. Max.

1924 1.2 10.9 1.5 10.2 1.7 9.9
1925 1.1 11.3 1.0 10.8 1.2 9.2
1926 0.1 n.8 -0.1 10.2 -0.7 9.7
1927 1.3 11.1 1.0 10.3 1.2 9.3
1928 2.6 11.9 2.3 11.4 2.7 10.1
1929 1.9 n.8 1.9 11.0 2.1 8.8
1930 0.6 12.8 0.7 11.5 1.2 11.2

V. Slllintties at Station 5

In figure 37 the slllinities "re plotted agAinst depth for the

yeRrs 1924 to 1930 inclusive for StRtion 5. The freshest waters are

found "It the surfRce in either April or May. At 20 metres the less

saline WAters Are found in April, May, June or even July. The lowest

s"llini ty "t 8 depth of 90 metres, m"ly bEl found in any month wi thin the

period from Janu'!ry to July. The waters of highest Stllinities Ilre to

be found at all depths in the period extending from September to

February. The changes in sRlinities 'Ire not neArly as regular as the

corresponding changes in temper'l.tures, and there m'ly be consider'lble

difference from month to month. The mt:lximum Rnd minimum values of

the saiini ties for e'lch level for e~ch yeA.r of the complete period

is given 'lS follows:

Year Surf"lce 20 Metres 90 Metres
Min. M'lx. Min. Mll.x. Min. Max.

1924 27.30 32.84 31.00 32.72 32.03 32.75
1925 31.00 32.63 31.31 32.88 31.94 33.17
1926 25.88 33.01 30.86 32.72 32.20 33.19
1927 29.34 32.61 30.88 32.72 32.09 33.12
1928 29.09 32.88 31.55 33.01 32.16 33.40
1929 31.51 32.77 31.69 32.77 32.39 33.15
1930 31.04 32.43 31.40 32.54 31.91 32.52

(f) Dillcussion

In referring to the tpbles Ilhowing the IIDlximum And minimum



vlllues of the temperllltures lind Slllini ties throughout the period dealt

with, it will be noted that there !Ire considerllble verilltions in the

conditions from yeoI' to yellr. With regard to the temperllture vlllues

alone, it is seen th"t there is II direct rel'ltionship between the

temperlltures of the surface waters lind the temperAtures of the waters

in the lower levels. This meAns that there must be some means of

trAnsfer of heAt in one direction or !mother between the v'lrious levels.

During the summer months when the sun I s he .. t is being "bsorbed by the

surfAce l'lyers, very little of this he .. t COln be tr"nsferred by con-

duction or direct radiation to the lower levels, due to the increOlRed

st"bility of the waters in the surf"ce l"yers. The direct relRtion-

ship noted between summer temperAtures At the surfAce Ilnd summer

temper!ltures 'It the bottom indiCAtes thAt a highly efficient mixing

process is at work in the Bay of Fundy. On comp!lring the maximum

temperAtures given for the various years it is seen that the years in

which II higher surface temperature preva ils, are also those in which high

temperlltures are found in the waters 'It the greater depths. The lowering

of the temperatures At the surfJlce tends to set up ordim.ry convection

currents so thAt the procees of mixing of the wJlters Jlt the various

levels is enhAnced. Colder surface temperatures "re elso shown to be

indicBtive of colder bo"ttom temper"tures. At this point it might be

argued thAt vllrhltions of surface temper"tures in this region would be

indicBtive of the vOlrilltions in the bottom temperAtures. It is readily

seen th"t though the hellt trAnsferred from the w!lter At the surf<lce

determines the temperAtures of the WAters of the BOlY of Fundy, the

temperAtures of the bottom w'l.ters carried into the Bay control the

temperatures of the dee-p waters in the BRY. The !lctUBl pArt pleyed

by the VArious agencies depends in the first case upon climatic
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conditioml 'md in the ~econd upon the 'lmount of deeper wRter thRt i~

carried into the Bay. Thi ~ argument i~ further enhanced by in~pec-

tion of the t'lble~ of sRlinity v'llues. The s'llinity, in the m'lin,

is determined by the rell'ltive Amounts of fresh And salt waters

carried into the Bay by their respective 'lgencies. EV'lpor'ltion

enters as a negligible factor. The amount of fresh wAter supplied is

limited, And vAries considerably from yeAr to yenr. The lower 8nlinity

values found at the surf'lce hold only for the times of river freshets

which are of short durAtion. Consequently, there is nothing in the

way of a direct relAtionship between sAlinity values 'It the surfRce

and those found at greater depths. In other words, the movement of

the outside waters into the Bay is the main f"ctor in the determinR­

tion of the sAlinity of the waters "t the greAter depths, And the

waters from the greater depths are the prime f'lctors in the determinA-

tions of the salinities of the wAters in the whole BAY.

Representlltive Surface W"ter Temperatures

Four points in the Blly of Fundy were chosen such thAt they would

indicate the temperAture regime in their respective areas. The sur­

f'lce temperatures for these points are plotted in figure 38. Lurcher

Lightship dll.tR are indicative of conditions in the BAy near the

western CORSt of Nova Scotia, while Grand Menan data Rre indicative

of conditions to the southwest of the Isl,md. Conditions 'It the

head of the Bay Are indicAted by datA taken at the Isle Haute, while

the conditions in PRssamllquoddy Bey Are represented by dat" from St.

Anc1rews.

The main features brought out by these d'lta are thllt periodicity

of the temperRtures in the four are'lS are "pproximAtely identiclll,



and thAt the annual temperature rAnge~ vAry from one Area to Another.

In pArticulAr, it i~ seen thllt At Isle HAute, At the he"d of the BAY,

the temperatures rAnged from greAter thlln 14.0 C. in Au u~t, 1929, to

less than -1.0 C. in FebruAry, 1930. At St. Andrews, the temperature~

ranged from gre.. ter th'm 13.0 C. in Augu~t and September, 1929, to

-1.0 C. in JAnU.,ry And Febru'lry of the following year. In 1929, At

Grand M.,nAn, the highest daily Averl1ge ~emperature wa~ 11.0 C. in

late September, with the lowe~t of -1.0 C. in Februllry 1930. A~

Lurcher Light~hip the highest daily Average temperatu~e of 12.0 C.

was recorded in August 1929, while the lowest was 2.0 C. in FebruAry,

1930. Thus, in comparing the annual rAnge~ for the var1 ou~ point~,

the efficiency of mixing in different 'lreas in the Bay of Fundy can

be 'lppreciAted. The~e IlnnuAl range!! are A~ follow~:

o 0

I~le of H'lute -1.0 C••••...•.•.••.••15.0 C.

St. Andrew~

Grllnd M..nan

-1.0 ••••..••••.•.••14.0

-1.0 •..•........... 13.0

Lurcher Light~hip 2.0 ••.•....•..•.••15.0

The rllnge in temper"ture at I!!le H'oute, St. Andrew!!, and Grand
o 0

MAnan ~how A grAdation from 16 C. at the he'ld of the BAy to 13 C. at

the mouth. The!!e re~ult~ further illu!!trllte the result~ of pro-

gre!!!!ive mixing of the water~ thAt take place in the B'IY. During

the !!ummer month~, the bottom water!! Ilt the mouth of the BAy h.,ve

comparatively low temperature!!. Mixing, with the resultant bringing

up of bottom WAter, tend~ to keep the !!urfllce temperAtures low. A~

a re!!ult of thi~ mixing, the bottom waters further up the BAy hAve

!!lightly higher temperllture!! than those at the mouth. Con!!equently,

their effect on the temperature of the surfAce wllter i!! not AS gre'lt.



During the winter months the bottom waters from outside IOlre of com­

pllratively high temperature. The qu,mtity of outside bottom wlOlter

brought: into the Bay during the winter months is prob'lbly Rt a mini-

mum due to the rel"tively smAll Amount of surface outflow. Consequent-

ly, the mixing proce~s exerts fl minimum effect on the surface tempera-

ture~ with the result th'lt little difference is to be found between the

minimum daily aver'lge temper'lture At different parts of the Bfly • The

generfll cold surflOlce wAter~ present throughout the summer months is

productive of A consider"ble "mount of fog in the BAY of Fundy region.

It is probAble thflt the minimum Rmount of fog occurs flt the he.,d of

the BRy while the mflximum occurs 'It the mouth. This fRctor must be

t'lken into I'Iccount in depling with the Aver"ge dAily wpter temper'ltures

IOlt different part~ of the Bay. The.rAnge in temperature I't Lurcher

Lightship is 13.0 C.oa minimum for the whole region. Temper'ltures in

the vicinity of 15.0 C. were obtAined over 8 very short period in

1931 only, AS mAy be seen from the plotted results. The pbsence of

fog in this region during this time is I' ;:>robpble expl'ln~tion of

this short temperl'ture rhe. Lurcher Lightship is so loc'lted th'lt

the wflters in this 'lrelOl Are 'llways effected to fl considerpble degree

by the waters from the open oce"n. This f'lct is cleqrly shown by the

temperqtures in the winter months, with A minimum V'll ue of 2.0 C.

Summ'lry of Results

(8) The lArge tides coupled with the nllture of the bottom configura­

tion Rre responsible for the specific hydrogrAphic conditions found

in the Bay of Fundy.

(b) The bottom of the BAY consistll of three importpnt types: mud,

sand and stones, rocks IOlnd ledges.



(c) Inflowing w"ters from the open oce"n hold clo~e to the Nova

Scotil'! Coast.

(d) Outflowing w"ters round Grand Man'ln to the eAst "nd tend to flow

along the Coast of M'Iine.

(e) A~ the waters "re cArried out into the B"y 'I progressive mixing

t",ke~ place with the result thAt the vmters "t the helld of the BIlY Ilre

found to he thorourhly mixed.

(f) Mixing on FI considerFlble 1\c,,1e h"s been shown to occur over Il con-

stderllble arell. to the southwest of Grllnd Mlln"n, Ann Al~o over An FlreA

extending alone the northwestern COAst of NOVA Scotia.

(g) Waters from the Sl'lint John EstUAry flow out in the surf'lce lAyers

'1nd rellch to the ell.st of GrAnd MAnAn. Deep bottom WAter is drAVI'!l

in to the region of the Sllint John E~tu"ry, particul"rly "t ttme1\ of

Spring freshets.

(h) Waters from the entr"nce to P"ss"mAquoddy Bay tend to hold clo~e to

the co"st of CAmpobello hl"nd. Before proceeding fllr they ~ink to

lower level~ or mix wi th ",djacent water~. Surf"ce w'Iter proceeding

from the upper end of the, Bay of Fundy is drllwn into the entr",nce to

P'ls81'lmllquoddy B"y. Deep bottom wIlters are ,,150 dr"wn in at the

(1) The circul&tion in the mllin portion of the BIlY of Fundy is in An

Ilnti-clockwi~e direction. The circu1<ltion of the w,ter Around Gr"nd

M"nAn is in I'l clockwise direction. To the southwest of Grand A'AnAn

the waters which cover I'l considerAble Arell. Il.re circulating in An

anti-clockwise djrection. These l"tter w"ters I'lre heavier than sur-

rounding one~ Ilnd ~ink to lower levels when they Ilre relellsed from

the region.



(j) Spring freshet results hring out the import-mce of the w!l.ters

in the region of the SlIint John E~tu"try to the gener"'l conditions

in the BIlY of Fundy.

(k) V~ri... tions in temperature "tnd Mlinity throughout Il period of

seven ye .. rs indicAte the changes that took pl/lce throughout this

period. Vari/ltions in the temper'lture conditions '!t different points

in the Bay indicRte the differences in the prev'liling temper tures.
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T"lble I.

St"tion D'lte ~ Depth Sqlinity Density Tempecll.ture
~ 19'29 M:- o.

658 Sept. 29 3.26 p.m. 0 29.99 22.19 14.80

30.08 22.27 14.75

3.21 31.58 23.47 14.49

664 Sept. 19 9.00 p.m. a 32.05 24.02 13.60

32.09 24.00 13.80

8.55 32.14 24.08 13.61

Sept. 19 8.25 p.m. 0 31.76 23.63 14.40

31.74 23.55 14.70

8.20 31.76 23.58 14. 1

Sept. 19 7.52 p.m. 0 31.83 23.71 14.30

31.78 23.61 14.56

7.47 25 31.82 23.65 14.51

Sept. 19 6.57 p.m. 0 23.87 13.90

31.96 23.86 14.05

6.52 25 31.92 23.82 14.10

Sept. 19 6.24 p.m. 0 32.03 . 24.03 13.50

31.96 23.93 13.70

6.19 25 31.96 23.93 13.70

Sept. 19 5.31 p.m. 0 31.89 23.82 13.95

31.92 23.86 13.90

32.10 24.07 13.50

Sept. 19 4.55 p.m. 0 31.91 23.85 13.90

31.87 23.78 14.10

4.50 25 32.03 24.01 13.60



Table I (continued)

StRtion DRte Time ~ Splinity Density TemperA ture

~ 1929 ~ 2S.
Sept. 19 4.01 p.m. 0 31.53 23.43 14.50

31.49 23.35 14.75

3.55 25 31.83 23.76 14.05

Sept. 7 1.11 p.m. 32.27 24.33 12.90

32.29 24.49 12.09

1.05 32.39 24.69 11.47

Aug. 21 3.26 p.m. 32.30 13.40

32.29 24.30 13.10

3.20 32.38 24.97 9.69

3.14 32.47 25.13 9.17

aug. 21 5.11 p.m. 32.16 24.03 13.95

32.14 24.17 13.16

5.05 32.95 25.46

><ug. 21 2.00 p.m. 32.52 24.65

32.43 24.66 11.80

1.55 25 32.59 25.18 9.49

1.50 8.88

1.43 32.66 25.34 8.78

>< ug. 21 11.58 p.m. 0 32.65 24.43 13.80

32.68 24.49 13.66

11.53 32.66 25.10 10.29

11.48 50 32.92 8.49

11.43 75 33.10 25.86 7.59

11.35 100 33.19 25.97 7.34
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T'lble I (continued)

Sbl.tion Date Time Depth S'llinity Density TemoerR ture

~ 1929 !th. ~

Aug. 21 9.29 a.m. 32.70 24.17 15.20

32.66 24.13 15.26

9.24 32.77 10.79

9.18 6.50

9.12 33.28 26.27 5.55

9.06 100 33.71 5.61

8.58 33.87 26.70 5.81

34.00 26.72 6.00

8.41 34.02 26.74 .00

Aug. 21 11.44 p.m. 0 32.45 24.90 10.50

32.43 24.92 10.30

11.39 32.50 25.06 9.74

11.32 32.57 25.13 9.69

nug. 26 1.56 a.m. 0 32.68 25.22 9.70

25.26 9.60

1.51 32.77 25.38 9.06

1.45

1.39 8.06

25.83

Aug. 26 3.51 ii.m. 0 32.84 25.28 10.10

3 .81 25.26 10.00

3.46 32.88 9.11

3.40 33.08 25.86 7.50
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Table I (continued)

Stqtion Date Time Depth Salintty Density Temperature

~ 1929 &. 22..:-
941 Aug. 26 6.00 a.m. 32.70 24.74

32.70 24.74 12.40

32.83 25.14 10.80

5.49 33.03 25.81 7.60

5.43 33.08 25.98

5.35 100 33.46 26.32 6.31

942 Aug. 26 8.01R.rn. 32.81 25.29 9.85

32.81 25.31

7.55 25 32.95 25.61 8.55

7.49 32.99 7.81

7.43 33.21 26.08 6.60

"up;. 26 9.40 a.m. 32.75 25.14 10.50

32.72 25.18 10.10

9.34 32.83

9.28 50 8.46

9.21 33.08 7.95

Sept. 7 32.32 24.52 12.05

32.32 24.55 11.95

7.58 10.19

949 Sept. 7 9.13 a.m. 32.68 24.83 11.90

32.68 24.87 11.70

9.08 32.74 25.18

9.01 32.84 25.38 9.49

33.03 25.73 8.15

25.90 7.64



Table I (continued)

Stl'\tion Date ~ ~ S"Unity Density Temperature

!!.2..!.. 1929 &.- 2S.

950 Sept. 7 10.26 a.m. 32.47 24.65 12.00

32.39 24.64 11.75

10.21 32.63 25.02 10.65

10.15 50 32.92

10.09 25.83 7.70

10.02 33.10 25.90 7.31

9.54 120 33.15 25.95 7.30

951 Sept. 7 11.23 A.m. 32.34 24.49 12.30

32.29 12 H

11.18 32.72 25.25 9.69

50 32.99 25.73 7.96

11.07 33.08 25.86 7.55

11.01 100 33.04 25.83 7.49

Sept. 7 12.12 p.m. 32.32 24.52 12.10

32.32 11.70

1:?07 25 32.59 24.95 10.90

, 12.01 32.75 25.36

32.92

Sept. 6 11.17 a.m. 32.70 10.35

25.16 10.10

11.12 32.68 25.15

11.05 32.63 25.12 10.03

Sept. 7 12.10 p.m. 32.68 10.30

32.59 25.07 10.15

12.04 32.68 25.17



T"b1e I (continued)

Stlltion Date Time ~ S~>1in1ty Density Tempera ture
~ 1929 ~ o.

954 Sept. 7 11.59 25.11 10.00

11.53 75 32.63 25.13 9.99

Sept. 7 12.54 p.m. 0 32.56 25.00 10.40

32.57

12.49 25.04

12.44 25.03 10.40

956 Sept. 10 6.33 p.m. 0 24.57 11.60

32.41 24.70 11.45

6.28 32.61 24.86 11.42

Sept. 10 7.34 a.m. 0 24.52 12.05

32.41 24.58

7.29 32.61 25.07 10.25

25.36

25.81 7.75

958 Sept. 10 8.40 a.m. 0 32.20 24.53 11.50

32.59 24.84 11.50

24.97 11.00

8.30 25.83 7.96

8.25 33.06 7.21

7.00

Sept. 10 10.21 a.m. 0 32.52 11.20

24.92 11.03

10.19 25 32.83 25.40 9.26

10.11 32.92 25.57 8.65

10.06 7.55

9.58 33.19 25.95 7.50
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T'lble I (continued)

St<>tion Date Time ~ S'llin ty Densitv ~mD~C:ture
E£.:. 1929 &

Sept. 10 11.17 a.m. 0 32.48 24.89 10.70
1 32.61 25.01 10.59

11.12 25 32.97 25.64 8.46
11.07 50 32.99 25.71 8.06
11.01 75 33.06 25.78 7.90

Sept. 10 12.36 p.m. 0 32.59 25.06 1'1.20
1 32.84 25.38 P.49

12.30 20 32.92 25.46 9.29

Sept. 12 7.28 p.m. 0 32.84 25.34 9.70
1 32.86 25.35 9.70

7.23 20 32.92 25.42 9.59

Sept. 12 8.42 A.m. 0 32.72 25.00 11.15
1 32.72 25.02 11.00

8.37 25 32.95 25.56 8.89
8.31 50 32.97 25.59 8.75
8.25 '15 32.99 25.63 8.58

Sept. 12 9.54 A..m. 0 32.61 24.74 12.05
1 32.54 24.70 12.00

9.49 25 32.92 25.50 9.05
9.44 50 32.99 25.66 8.40
9.38 75 33.12 25.76 8.38

966 Sept. 12 11.07 'l.m. 0 32.54 24.66 12.20
1 32.54 24.69 12.05

11.02 25 32.84 25.36 9.59
10.56 50 32.99 25.68 8.30
10.50 75 33.10 25.79 7.98

Sept. 12 12.18 p.m. 0 32.57 24.72 12.05
1 32.56 24.73 11.90

12.13 25 32.86 25.47 8.95
12.07 50 32.95 25.60 8.65
12.00 75 32.97 25.62 8.54

968 Sept. 12 1.21 p.m. 0 32.32 24.52 12.05
1 32 32 24.55 11.90

1.15 25 32.39 24.68 11.54

Sept. 16 7.33 ... m. 0 31.69 24.04 12.00
7.23 1 31.85 24.17 12.00
7.18 20 32.16 24.47 11.70

Sept. 16 0 32.07 24.09 13.30
1 32.03 24.08 13.20

8.25 25 32.83 25.37 9.49
8.18 50 32.84 25.41 9.29



Tpb1e I (continued)

StDtion Date Time ¥ S'tlinity Dens ty Temp~C:ture

li2..:. 1929

971 Sept. 16 9.43 a.m. 0 32.54 24.72 11.90
1 32.61 24.80 11.75

9.28 25 32.66 24.94 11.20
9.32 50 32.84 25.36 9.59
9.25 75 32.84 25.36 9.59

972 Sept. 16 11.06 !l.m. 0 32.66 24.73 12.35
1 32.56 24.75 11.85

11.00 25 32.86 25.35 9.69
10.54 50 32.84 25.36 9.62

Sept. 16 12.12 p.m. 32.75 25.02 11.20
32.75 25.14 10.49

12.06 20 32.75 25.16 10.37

Table II.

Station Date ~ ~ SAlinity Density Temperature

.!'!£.:. 1929 & QS.

Sept. 5 11.47 a.m. 0 32.36 24.66 11.45
1 32.38 24.73 11.10

11.42 25 32.38 24.73 11.15
11.37 50 32.47 24.82 11.05
11.31 75 32.38 24.72 11.20
11.25 100 32.43 24.81 10.94

Sept. 5 1.09 p.m. 0 32.54 24.73 11.80
1 32.47 24.77 11.35

1.04 25 32.54 24.98 10.69
12.59 50 32.59 25.10 9.98

Sept. 5 1.42 p.m. 0 32.43 24.75 11.30
1 32.45 24.79 11.10

1.37 25 32.48 24.93 10.50
1.32 50 32.57 25.06 10.15
1.26 75 32.59 25.09 10.04

880 Sept. 7 3.00 p.m. 0 32.32 24.34 13.00
1 32.41 24.64 11.80

2.54 25 32.59 25.10 10.01

Sept. 6 9.26 A.m. 0 32.72 25.12 10.45
1 32.68 25.16 10.05

9.21 25 32.72 25.22 9.85
9.16 50 32.77 25.27 9.79



Table II (continued)

Station Date TiTl'6 ~ S"llinity Demlity Tempecature
~ 1929 M.:- o.

883 Sept. 6 8.47 a.m. 0 32.61 24.94 11.00
1 32.59 24.95 10.90

8.42 25 32.59 25.01 10.55
8.36 50 32.68 25.11 10.35
8.30 75 32.68 25.14 10.14

Sept. 6 8.08 a.m. 0 32.57 24.92 10.95
8.09 1 32.56 24.93 10.80
8.04 25 32.56 24.99 10.45
7.58 50 32.74 25.26 9.69
7.52 75 32.74 25.27 9.64

Sept. 6 7.32 A.m. 0 32.61 2".03 10.45
1 32.61 25.04 10.40

7.27 25 32.68 25.11 10.35
7.22 50 32.66 25.12 10.14

Sept. 5 2.41 p.m. 0 32.56 24.93 10.80
1 32.54 24.96 10.55

2.36 25 32.57 25.06 10.15
2.31 50 32.61 25.09 10.10
2.25 75 32.74 25.26 9.69

Sept. 5 6.31 p.m. 0 32.54 24..83 11.30
1 32.43 24.77 11.20

6.25 25 32.52 24.85 11.10
6.19 50 32.63 25.14 9.90
6.13 75 32.66 25.23 9.53

Sept. 5 5.54 p.m. 0 32.41 24.73 11.30
1 32.38 24.72 11.20

5.48 25 32.43 24.77 11.20
5.43 50 32.59 25.04 10.34
5.37 75 32.63 25.15 9.88

Sept. 5 5.05 p.m. 0 32.38 24.54 12.15
1 32.30 24.53 11.95

5.00 25 32.65 25.17 9.79
4.54 50 32.83 25.48 8.73

Sept. 5 4.36 p.m. 0 32.39 24.56 12.25
1 32.32 24.50 12.20

4.31 25 32.48 24.87 10.80
4.25 50 32.75 25.34 9.30
4.19 75 32.95 25.62 8.48



TAble II (continued)

Sb\tion Date Time ~ SAlinity Density Temperature

!iQ..:. 1929 l!h 2S.

894 Sept. 5 3.52 p.m. 0 32.43 24.73 11.40
1 32.47 21.79 11.20

3.47 25 32.48 24.88 10.75
3.41 50 32.57 25.05 10.19
3.36 75 32.63 25.15 9.88

Sept. 5 3.16 p.m. 0 32.56 24.82 11.45
1 32.50 24.84 11.05

3.11 25 32.56 24.99 10.49
3.06 50 32.56 25.00 10.44
3.00 75 32.63 25.09 10.19

Sept. 7 2.06 p.m. 0 32.41 24.45 12.80
1 32.36 24.53 12.15

2.00 25 32.47 24.84 10.96

Sept. 7 loll p.m. 0 32.27 24.33 12.90
1 32.29 24.49 12.09

LOS 25 32.39 24.69 11.47

948 Sept. 7 8.04 a.m. 0 32.32 24.52 12.05
1 32.32 24.55 11.95

7.58 25 32.59 25.07 10.19

Sept. 7 9.13 a.m. 0 32.68 24.83 11.90
1 32.68 24.87 11.70

9.08 25 32.74 25.18 10.15
9.01 50 32.84 25.38 9.49
8.55 75 33.03 25.73 8.15

100 33.15 25.90 7.64

Sept. 7 10.26 a.m. 0 32.47 24.65 12.00
1 32.38 24.64 11.75

10.21 25 32.63 25.02 10.65
10.15 50 32.92 25.63 8.26
10.09 75 33.08 25.83 7.70
10.02 100 33.10 25.90 7.31

9.54 120 33.15 25.95 7.30

951 Sept. 7 11.23 R.m. 0 32.34 24.49 12.30
1 32.29 24.48 12.14

11.18 25 32.72 25.25 9.69
50 32.99 25.73 7.96

11.07 75 33.08 25.86 7.55
11.01 100 33.04 25.83 7.49



TRble II (continued)

StRtion Date Time Deoth SRlinity Density TempeCBture
B2.:. 1929 M.:- o.

Sept. 7 12.12 p.m. 0 32.32 24.52 12.10
1 32.32 24.59 11.70

12.07 25 32.59 24.95 10.90
12.01 50 32.75 25.36 9.14
11.55 70 32.92 25.62 8.33

Sept. 6 11.17 R.m. 0 32.70 25.12 10.35
1 32.70 25.16 10.10

11.12 25 32.68 25.15 10.10
11.05 50 32.63 25.12 10.03

Sept. 6 12.10 p.m. 0 32.68 25.12 10.30
1 32.59 25.07 10.15

12.04 25 32.68 25.17 10.00
11,59 50 32.61 25.11 10.00
11,53 75 32.63 25.13 9.99

Sept. 6 12.54 p.m. 0 32.56 25.00 10.40
1 32.57 25.05 10.15

12.49 25 32.57 25.04 10.20
12.44 50 32.59 25.03 10.40

TRble III

StAtion Date Time Depth SRlinity Density ~Rture
A£..:. ~ ~ o.

864 April 28 12.16 p.m. 0 31.98 3.85
10 32.00 3.25

12.10 25 32.21 3.35
12.04 50 32.21 3.50
11.57 70 32.29 3.70

870 1.58 p.m. 0 32.12 3.75
10 32.H 3.76

1.52 25 32.18 3.50
1,47 50 32.25 3.49

880 Jipril 29 8.17 a.m. 0 32.05 3.65
10 32.05 3.71

8.11 25 32.03 3.40
8.05 40 32.16 3.09

881 April 29 8.48 B.m. 0 31.96 3.55
10 31.98 3.66

8.43 25 32.03 3.35
8.37 50 32.29 3.55



Tllble III (continued)

StAtion Dllte Time ~J:. S"lin1 ty Density Temper", ture

~ 1930 ~ o.

882 J~J\Y 1 9.38 ".m. 0 32.27 3.75
10 32.21 3.85

9.33 15 32.21 3.84

883 1.'."y 1 10.17 ll.m. 0 32.03 4.15
10 32.14 3.80

10.12 25 32.23 0.75
10.07 50 32.27 3.55
10.00 75 32.25 3.75

1,lay 1 10.54 A.n. 0 32.20 3.95
10 32.25 3.75

10.49 25 32.25 3.76
10.43 50 32.2 3.40
10.36 75 32.29 3.75

May 1 11.27 a.m. 0 32.29 3.65
10 32.25 3.76

11,22 25 32.29 3.50
11.16 50 32.23 3.75

MllY 1 2.28 p.m. 0 32.21 3.95
10 32.21 3.90

2.22 25 32.25 3.85
2.16 50 32.27 3.80
2.09 75 32.28 3.80

803 lI"y 1 12.11 p.m. 0 31.91 4.45
10 31,94 4.05

12.06 25 32.14 3.70
12.00 50 32.52 3.80

894 M"y 1 12.59 p.m. 0 31.85 4.45
10 31.91 4.15

12.53 25 32.00 3.80
12.47 50 32.10 3.75
12.41 75 32.29 3.54
12.34 100 32.45 3.75

thy 1 1,46 p.m. () 32.12 3.95
10 32.14 3.60

1.41 25 32.10 3.80
1.35 50 32.14 3.80
1.28 75 32.14 3.80
1.20 100 32.29 3.80



--I

Tllble III (continued)

StAtion Date 'l'ime ~ SAlinity Density Tempecllture
!!2..:. 1930 M..:- o.

048 M'lY 8 3.42 p.m. 0 31.46 4.95
10 32.05 4.20

3.35 25 32.27 4.00

953 YJ'lY 2 11.29 "l.m. 0 32.27 3.85
10 32.25 3.50

11.24 25 32.27 3.80
11.18 50 32.25 3.80

M'lY 2 10.48 'l.m. 0 32.27 3.95
10 32.27 3.49

10.43 25 32.25 3.80
10.37 50 32.27 3.80
10.31 75 32.27 3.80

M'IY 2 10.06 ".m. 0 32.27 3.95
10 32.25 3.44

10.01 25 32.25 3.75
9.55 50 32.23 3.74

April 29 2.12 p.m. 0 32.05 3.85
10 32.00 3.50

2.06 20 32.14 3.39

npril 26 9.30 ll.m. 0 31.35 2.85
10 31.49 2.60

9.25 25 32.48 3.41
9.20 50 32.79 3.60
9.14 75 32.79 3.66
9.07 100 32.79 3.85

April 26 10.53 ... m. 0 31.76 2.85
10 31.76 2.41

10.47 25 31.89 2.46
10.41 50 32.,H> 3.36
10.35 75 32.79 3.36
10.28 100 32.75 3.56

April 26 12.03 p.m. 0 31.92 3.05
10 31.92 2.70

11.57 25 31.92 2.50
11.52 50 32.12 2.85

"pril 17 8.14 a.m. 0 L05
10 31.53 1.22

8.08 25 31.53 1.25



l'ahle III (continued)

St"tion DAte Time ~ S"l1niSi Density Tem~r"ture
~ 1930 !:.

April 17 9.28 A.m. 0 31.76 0.95
10 31.74 1.08

9.22 25 31.7 1.13
9.16 50 31.83 1.49
9.10 75 31.85 1.65

April 17 10.41 a.m. 0 31.85 1.10
10 31.85 1.43

10.35 25 31.85 1.39
10.29 50 31.87 1.39
10.23 75 31.85 1.39

April 17 8.40 a.m. 31.53 0.95

Aprll 17 9.55 a.m. 31.80 1.05

April 25 11.30 a.m. 0 31.36 2.45
10 31.71 1.90

11.25 25 32.03 2.20
11.20 50 32.14 2.76

April 25 10.55 a.m. 30.28 2.05

A::>ril 25 10.27 n.!Il. 0 27.47 2.45
10 31.65 2.15

10.22 25 32.14 3.16
10.16 50 32.54 3.41
10.10 75 32.56 3.16

980 April 26 9.40 A.m. 30.62 2.45

npril 26 9.12 .... m. 0 30.30 2.05
10 31.38 2.76

9.07 25 32.61 3.46
9.02 50 32.68 3.51
8.56 75 32.68 3.41
8.50 100 32.70 3.76

April 26 11.17 a.m. 31,83

April 29 9.47 a.m. 0 32.00 3.95
10 32.05 3.50

9.42 25 32.09 3.45
9.36 50 32.30 3.45
9.30 75 32.61 3.50

983 "'pril 26 9.57 a.m. 31.73 2.75



l'able III (continued)

St'lt1on Date Time 3 th S~ltnttL Dcnsi.ty Tt>Jnoectture
~ 1930 o.

April 29 10.28 A.j j • 32.92 3.65
10 31.94 3.10

10.22 25 32.09 3.36
10.17 50 32.14 3.25
10.11 75 32.30 3.55

April 20 11.18 0 31.83 4.25
10 31.83 3.25

11.12 25 31.87 0.15
11.06 50 32.23 3.25
:'~ .5£ 75 32.30 3.51
10.52 100 32.61 3.76

D87 hpril 29 12.23 0 4.35
10 3.10

12.18 25 3.10
12.1? 5'" 2.70
12.07 75 3.15
12.00 100 3.70

988 april 29 1.03 !J,m. 0 :31.7~ 4.25
10 31.83 Z .20

12.58 25 31.91 3.10
12.52 51) 32.20 3.00
12.46 75 32.3<1 3.20

9B9 "'prE 29 1.44 0.11'. 0 :11.i:3 3.45
10 31.23 .10

1.38 25 31.GB Z.25
1.32 50 32.34 ::.35
1.26 75 32.3 3.65

Ll Y 8 3.04 :l.m. 0 31.04 C.53
:;.03 10 31.53 ",.33
2.59 25 32.43 4.6'7
2.53 50 32.88 4.62
S.47 75 33.04 -1 .3~
2.41 100 203.04 1.4-

1'91 t~'1Y 8 2.06 ?r.'l.. 0 .63
10 .85

2 .00 25 .28
1.54 50 .0
1.40 n .86
1.42 1:10 .90



Table III (continued)

St<>tion Date Time ~ S~linity Denl'ity Temp~C:ture
~ 1930 !h

M~y 8 12.59 !1.m. 0 32.61 6.53
10 32.72 5.68

12.53 25 32.77 5.47
12.47 50 32.95 5.10
12.41 75 33.06 5.00
12.34 100 33.10 4.81
12.26 125 33.21 4.80

N.'lY 8 11.54 p.m. 0 32.61 6.24
10 32.59 5.90

11.49 25 32.74 5.47
11.43 50 32.79 5.19
11.36 75 3, .01 5.05
11.29 100 33.15 4.60

994 M'lY 1 4.36 p.m. 0 31.98 4.25
10 32.01 4.00

4.30 25 32.09 3.95
4.23 50 32.16 3.85
4.17 75 32.32 3.39

MRy 1 3.56 p.m. 0 31.92 4.15
10 31.96 3.£1b

3.51 25 32.05 3.90
3.46 50 32.10 :: .85
3.40 75 32.32 3.75

M'lY 1 3.20 p.m. 0 31.92 4.f'5
10 32.00 4.35

2.15 25 32.07 4.00
3.09 50 32.18 3.70

Apr 1 28 1.30 p.m. 0 32.01 3.7::.
10 31.96 3.80

1.24 25 32.00 3.44
1.18 50 32.23 3.71
1.11 75 32.32 3.4C
1.03 90 32.41 3.45

898 "pr~l 28 11.41 a..m. 0 31.83 3.85
10 31.80 3.60

1l .• 35 15 31.91 3.44

w.<>y 7 9.09 a.m. 32.30 4.45

1.:11;;7 9.27 l1.m. 32.29 4.15



Point
~

Table IV.

Period Rate
of Drift of Drift

Spruce Is., Ch"r. Co., N.B. 51 days-

West "pp1e River, N. S. 89 days
Dodge Brook, N. S. 150 dAyS
Young's Cqve, N. S. 150 d'lYs

Ne'lr M'Ichais, Mqine 117 d'lys
Off Parker I s Cove, • S. 11 days 4 miles

per day
West Advocate, N. S. 45 d'lys
6 mi. south Isle Haute, N.S. 91 d'lys

Parker's Cove, N. S. 45 d'lys

May 8/30

July 23/30

June 15/30

June 22/30

Aug. 25/30
July 3/30
Aup,. 5/30

Sept. 27/30

Sept. 1/30
June 9/30

Oct. 7/30

Sept. 23/30

Aug. 5/30
Aug. 12/30
Aug. 12/30

Sept. 20/30
Oct. 26/30
June 16/30

Sept. 2/30
MAy 19/30

July 22/30
Aug. 7/30

July 22/30

July 28/30

~~~: ~~~g
Oct. 5/30

Old Proprietor, G.M,m'ln,
N. B.

B1'1ck River, St.John Co.,
N. B.

Off French!TVm' s B"y, Me.

Pemaquid Pt. MR ine

Kenne1)unk, Maine
Gr. WRSS Is., Mqine
Parker's Cover, N. S.
Duck Is., G. Mqn'ln, N. B.

Cundy'R HArbour, MAine
C'Ises Cove, N. S.

Bishop Brook, N. S.

Nash Is., MAine

15 west of Digby, N.S.
5 miles from Metegan, N.S.
West "dvocate, N. S.

We1che's Cove, N. B.
High1'lnd Light, M"ss.
Port Lorne, N. S.

1 dAy

76 days
38 days

45 dRyS

109 dRys
56 dqys
89 dAyS

142 dAyS

116 days
32 d'lYs

152 dAyS

138 dAyS

89 days
96 days
96 days

135 days
171 dAyS

39 days

No. of bottles put out 60
Percent'lge returned ••...•.•...••••••••••• 45



Table V.

Line No. B.

Point ~ Place Found Period Rate
No. oflJrTft ofl5rIft

May 5/30 North Rd. G. MAnan, N.B. 1 day
MAy 5/30 North Hd. G. ManAn, N.B. 1 day
M"y 5/30 CastAlia, G. Ml1nan, N.B. 1 day

Sept. 24/30 Ogilvie 'Ilharf, N. S. 132 days
M'lY 24/30 S. of Petit M"nan, M"ine 19 dRyS

Oct. 26/30 N. of NAuset Lt. 101,,ss. 174 dAyS

June 6/30 S"ndy Cove, N. S. 32 d'lys
Dec. 21/30 Darmis Co., B". R. Me. 230 dAyS

MAy 23/30 Freeport, N. S. 18 dAyS 2 mi. per

July 10/30 B.
dfly

BRrnns Is., N. 36 dAyS

July 23/30 H"mpton, N. S. 79 r1"vs
Aug. 9/30 Cape Small Pt., M'line 96 days

June 9/30 Se'll Cove, G.M'ln"n, N.B. 35 days
Aug. 21/30 Cutler, Maine 108 dl1Ys

Oct. 2/30 White Is. 150 days
M"y 12/30 He"d H"rbour, N. B. 7 d"ys
M"y 19/30 Poco1og"n Is., ChAr.Co.

N.B. 14 days

MI1Y 13/30 BRrnes Is., N. B. 8 days
lvls1.y 12/30 Maits Is., N. B. 7 dAyS
M"y 19/30 Carlow's Is., N. B. 14 d'lYs

10 MAY 16/30 Heqd HArbour, N. B. 11 d"ys
M"y 15/30 Pt. Lepreau, N. B. 10 days

11 Mny 18/30 St. Andrews, Is., N. B. 13 days
July 18/30 The Wolves, N. B. 74 d'lys
Mtfy 13/30 BArnes Is., N. B. 8 d"ys

12 July 5/30 Jonesport, Mqine 61 dnys
Oct. 8/30 C"pe Coci, MRss. 156 d"ys

M"y 19/30 Deer Is. Pt.,N. B. 14 days
Core" HArbour, MAine 177 dAYS

July 17/30 9 mi. W. of Brier Is., N.S. 73 d"ys

M"y 16/30 Deer h. N. B. 11 dl1ys
Mqy 15/30 E'lstern Wolves, N. B. 10 dRyS
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T'lble V. (continued)

Line No. B.

Point Date Pl'1ce Found Period R"te
~ of""I)rIft of Drift

July 16/30 Adams Is., N. B. 72 days

S~~~'l~%go Leon'lrdville, N. B. 131 days
Simpson's Is., N. B. 7 days

May 16/30 LeonArdville, N. B. 11 d'lys
M'IY 12/30 He'ld HArbour, N. B. 7 dRyS

Sept. 14/30 Port L01"ne, N. S. 122 dAys

MAy 12/30 N:ill Cove, Ch"r. Co. N.B. 7 dRyS
Mqy 12/30 He"d HArbour, N. B. 7 d"ys
MAy 13/30 B"rnes Is., N. B. 8 d"ys
MAy 12/30 MAits Is., N. B. 7 d"ys

MAy 25/30 Pe" Pt., N. B. 20 dAys
M"y 15/30 Wolves I!'!., N. B. 10 dAys
M"y 13/30 BArnes Is., N. B. 8 d"ys

MAy 13/30 BArnes Is., N. B. 8 d"ys
June 2/30 BIts!'! Is., N. B. 28 dAys

M"y 12/30 M"its Is., N. B. 7 dAys
M"y 15/30 PAss"m'lquoddy B"y, N.B. 10 dAys 1~ mL

per d'ly

No. of bottles put out •.••••.•..•••••••• 84
Percent1ge returned •.••...••...••.•••••• 54
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TOlole VI

DrAnsford Cove, G.Man"n,N.B. 5 dqys 1 mi.
per dAy

White HeAd, G.M..n"n, N.D. 6 dnys 5 mi.
per dAy

Kent'!'! Is., G. N."n"n, N.Es. 5 dOlys 6 mL
per dqy

Point
~

Aug. 18/30

June 1/30
Apr. 26/31

Sept. 11/30

Mny 19/30
!fay 24/30

June 22/30

liny 12/30

June 21/30
MOlY 31/30

Mny 13/30

M.,y 12/30

lVestport, N. B.

Gatt's Is., lI;"ine
Frenchman'il BOlY, ," ine
Petite PaSROlp,e, r. S.

Moose Pe<>k Lt., '~aine

Petit ?,~"nnn Lt., Haine

Prov1ncetovm, ~·nil!'!.

L1 tt1e DOlr\{ HnrlJour,
G. Mannn, N. B.

Via timous Is., Mnine
Outer Long Is. M" ine

Pedod
of Drift

103 d~ys

25 dqys
354 dAyS
127 dAyS

45 n"ys
24 dqys

No. of bottleR put out •••..•••.•••..••••36
PE'rcentOlpe returned ••...•.•••••••••••••• 39



Table VII.

Line No. D.

Point Date Place Found Period RAte

~ ofl5rIft of Drift

June 9/30 SWRllow TRil Lt., G.Man,m, 34 dAys
N.B.

~~~'l~%go
NAntucket Is., MAss. 164 dAys
BArnes Is. ChRr.Co. N.B. 7 dqys

Nov. 26/30 Orf Pt. LepreAu Lt., N.B. 205 days
M"y 19/30 Deer Is., Chqr. Co. N.B. 14 days
M"y 22/31 Herrint' Cove, Chl1r.Co. N.B. 382 dqys
MAy 15/30 N. E. Cutler Lt., MAine 10 dqys

M",y 12/30 Mill Cove ChAr.Co. N. B. 7 dAyS
MAy 16/30 Mill Cove, ChAr.Co. N. B. 11 dAyS
MAy 13/30 B'Irnes Is., Ch"r.Co. N. B. 8 da.ys
June 30/30 Adams Is.; ChAr.Co. N. B. 56 dqys

Oct. 9/30 CApe Cod, MA~s • 157 dAyS
MAy 22/30 IndiAn Is., ChAr.Co., N.B. 17 dAyS
June 22/30 FAi.rh"ven, N. B. 48 dAyS

M"y 18/30 ~:~~~Ii;:~dfl. NB~. 13 dAyS
June 3/30 29 dAyS

Oct. 13/30 Wolves Is., Ch"r.Co., N.B. 161 dAyS
MAy 18/30 Mill Cove, M'Iine. 13 dAys
M"y 12/30 HeAd Hqrbour, CAmpobell0,N.B. 7 dAyS
MAy 22/30 St.Helena Is., Char.Co. N.B. 17 dRys

Aug. 26/30 Swan's Is. Mfline 113 dAyS
Dec. 26/30 MAChll.is BAY, Mll.ine 235 dll.Ys

July 10/30 Bll.rnes Is. Ch"r.Co. , N.B. 66 days
MIl.Y 13/30 B'Irnes Is. Chll.r.Co. , N.B. 8 dAYs

MIl.Y 12/30 He"d Hnrbour Is., ChAr.Co.
N.B. 7 dAyS

MAy 12/30 Hend HArbour Is., ChAr.Co. 7 dAys
N.B.

MAy 12/30 Mill Cove, Char.Co., N.B. 7 d"ys

MAY 25/30 IndiAn Is. Chqr.Co., N.B. 20 dRys
June 30/30 Woodwqrd's Cove, G.MAnqn,N.B. 56 dAys

Aug. 24/30 Or;unquil, Moine 111 dAys
MAy 8/30 Long Pt. G.M"nqn, N. B. 3 dRYs 3 mi.

per day



T"ble VII (continued)

Point
~

Aug. 20/30 Centreville, N. S.

17 June 22/30 New River ElelClch, N.B.

Per'iod R<>te
o~t ofDMft

107 days

48 d"ys 120 miles
n 48 dRyS

18 MAy 14/30 4 rei. V/est of Quoddy He<>d,Me. \) dRYs
Nov. 20/30 Minturn, til" ine 199 days

Aug. 23/30
July 26/30
June 14/30

WhAle Cove, G.ManAn, N.B.
W. of Bo"r's He"d, N.S.
S~nny Cove, M~ine

no dAyS
82 d'lYs
40 d'lys

No. of bottles put out 76
PercentAge returned •.••..••..•.....•..•• 50



Table VIlI.

Line No. E.

Point D~te Pl"ce Foun'!. PArlod R"te
~ o~t ofDMft

~:"Y 16/30 Cape Split H"r., N"ine 21 nays
M"y 10/30 Btliley's Mist'l.ke, Mqine 5 d"ys

/ij"y 19/30 N.E. Ifoosebec Lt. , M~ine 14 dnys
N."y 14/30 Bo"t He"d, Maine 9 dqys
M"y 14/30 W. of Quoddy Ed., biaine \) dqys

June 21/30 10 mi. N.W. Pt .Lepre"u,N .B. 47 d"ys
Aug. 2/30 Cape SmAll, rhine 89 d"ys

June 26/30 Old Orch&rcl, M"ine 52 d"ys
M.,y 16/30 Inni"n Is., N. B. 11 d"ys
Aup:. 9/30 ~"st Ferry, N.S. 96 (lays

June 16/30 Spruce Is., N. B. 42 d"ys

M~y 9/30 Cqmpo!.Jel1o Is., N. B. 4 d"ys 2-~ mi.

~~iti6%go G. Duck M"ine 121
per day

Is., d"ys
Mill Cove, Ch"r.Co., N.B. 11 d"ys

lf~y 23/30 E. of Petit 1,1"n~n Is., Ilnine 18 nays
Ifny 14/30 Morton's Roc1<, I'~ine 9 dnys
Aup,. 8/30 Boclloec, N. B. 95 d"ys
May 12/30 Simpson's, N. B. 7 d"ys

No. of bottles put out 28
Percen tage returned •.•..•.......••••••• 64
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Fig.)l DrittBottleResults-SeriesB.



Fig. 32 Drift30ttle esults-SeriesC.



Fig.)) Drift BottleResults-Ser1esD.



Fig.34 Drlft BottleResults-Series E.



Fig. 3, Temperatures (A) and Salinities (B) for
station3-November1916toMay1918.



Fig. 36 Typ1caltemperature-depthcurvesatstation"
toreach1llOnthottheper1od1924-30.



F'1g.37 Typicalsalin1ty-depthcurvesatStat1on5,
for each month of the period 1924-30.
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