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CONIRIBUTIONS T0 THE HYIROGRAPHY OF THE WATRRS
OF THE SCOTIAN SHELF

were on the Sgotian
¢uring 1935, A orulse of the sres extending between Shelbourne
and Canso wew mede 'in May and sgein in August. The western half
of the sres was investigsted slso in Julys Inshore conditions were
followed through seven eruiscs over & line of stations extending
outwards from islifex herbour, as well se by the reguler deily and
weokly observations made in Nalifex herbour, Lines of stetions were
slso ocoupled in Chedsbusto bay, off Olsce Bay, and off Ingonish in
June end “eptember,

ZEE_MAY QRUISE/// === 2035
The kay eruice consisted, e in the provious yeer, of the
of stotions for of

and selinity. The erulse wes insugersted on Mey 15th, mnd was
completed on kiay 2lots The eollocted data sre furnished in table 1.
(a) The of and Salinity,
The distribution of temperature and salinity is shown in
plen, for depthe of 0 end 50 metres in figures 1 and 2 respece
tively. The surfsce temperatures sre seen to range between less than
140 0u and greater than 5,0° G, With the colder watars to the




cartward, end the wamer veters offrhore snd to the west, Ihe surfeee
salinities renge fron less than 30,107, to grester then 324107, ,
with the lese saline waters lishore snd to the esotwsrd, end with the
more soline waters offshore. This surfese distribation of tempers-
tare and selinity for ey, 1935 ie very similer to thet for Mey, 1934

At 50 metres, temporatures less then =0.5° 0. were

and wore found 1n the inshore sres from

Holifex eastward. The higher temperstures ut this depth sre somewhat
groster than 1.5° 0s but less then 2,0° G, On the whole, the
temperatures et a depth of 50 metree are lower than 240° Co with
the colder waters inehore snd to the esstwerd, telinities, st » depth
of 50 metres, runge from less than 31,707 to grester than 32.30.% ,
the higher sslinities being experfenced in the centrsl portion of the
e ot Seerine rons gy £, 9, s e
chiefiy between 1.5° 0. end 2.5° 0y, In genersl too, sslinities,
ot & depth of 50 metres, im iuy, 1934 were somewhat lower than at
the corresponding depih in day, 1935. It le then evident thet the
tempersture conditlons at 50 metres presiged & Somewhat eolder vater
yesr 1n 1935, It might be note: sleo thet the somevhat lower tempere
stures 10 1935 were nseowpanied by somewhst Lower sslinities. This
potat is of interest in e later eonsiderstion of the factors involved
1n the ond of the iayer" of the
“eotian shelf.

(b) The Vertiscsl Distribution of fempersture and
“alinity. 2. Temperatisre g
he vertieal dlstribution of tempersture, an sbeerved during
the May eraise is shown in figures 3 and 4, In section 121-124, whigh
s the most carterly section, temperstures of lees than 5,00, reseh
tn dantha A 140 metres. while a larme portion of the sestion
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eoataine water of & temperaiure less than 1.0° Co In ceetion

55 = 50, the water of less then 5,0° C. extends to @ depth of 130
metres inshore and to & depth of only B0 metres offshore. The eolder
waters of temperstures lese than 1.0° Gs ere found only in the
inohore portlon of the seetions Waters of less then 040° 04 ore slso
present in the section. In the seetion 124-50, only o trace of water
of o tempersture less than 1,0° Co 10 %o be found, Temperstures

of lese then 5,0° s extend to depths of spproximtely 100 metres,
In & einiier oruire of the previous yeer, only & troce of water of
iese then 2,0° C. wee to be found in this offehore seotion, In the
present csse, water of & tempereture less than 2,0° 0, eonstitutes

s layer of 15 40 6O metres in thickness. In scetion 127-129,
waters of s temporsture of lees than 5.,0° 0 extend t» depths of

110 metres, .aters of temperstures less then 1,0° 0, ere hoted at
both the inshore end offshore ends of the seotions The lsyor of
water of o tempersture lese than 2,0° 0. is spprorimately five
motres in thisknese st stotion 127, and or muoh se forty metres

1n thigkiess ia the offshore oud of the sestions In & similar
sogtion, in iay of the previous year, only s trsee of weter of &
tesporature of Lese than 2,0° 0 wes to be found, In seetion
134=131, sll temperatures sre less then 440° 0u with the major pore
tion of the sestion coneisting of weter of less than 1,0° 0, and
even less than =1.0° Cs In o simllar seetion, in kay of the previous
yeer, temperatures were sll less then 3,0° C. and creater than

0,0° Co In the sestion 12=131, with the exception of the lmmeciste
surfege weters at station 129, sll temperatures sre lese then 5.0° 0o
oad grester then 0.0 Ce
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shelf, A comparison of the vertissl distritution of selinity in
ey, 1935, in the seotions 127-129, ij4ei3l, end 129-131, with
thet for May, 1934, wuld indicate thet grester stretifisetion o
in evidence in 1935, (his 18 due ohiefly to the premeuse of conpice
erebly ‘resher woters whish ere noted et the inshore onds of the
setione 127-129 end 134-131 in sy, 1935, In seetion 127-129,
the “upper leyer' 1le fEP0 FASES BSIrereitiriAve. pOSTRN/ AN EMetkiese
not very extensive, resehing & depth of (5 metres inshore end petering
out just beyond station 128, In mection 134-131, the “upper iayer®
16 from f1fty to ceventy=five netrer in thickness. In sestion
129-131, the "upper leyer" existe only in the cactern helf of the
seotion, and hes o thiokness of os much ee Fifty metree. This
“upper leyer®, in uey, 1935, ogein provee to be of greater importence
1n these oactern eotions then in iy, 1934, Other then this, the
naxtmun salinity 10 vy, 1935 which ie sonewhat grester than 34e50 7,
in the sestion 127-129, eomewhat grester then 1n the
section L34eljl, snd somewhat greater than 32,507, i1 the eeetion
129-131 10 eompersble with the meximun calliity in the neme respeotive
seetions in iey, 1934, On the whole however, it would seom that the
vaters of lower seiinity ore mugh more promisent in vey, 1935 then in
lay, 1934s In other words, in May, 1935, the ‘gotisn shelf had been
£i00ded with @ eurface layer of eoneidersble thickness and of &
folrly unitorm sslintty vhich ven less then 32,30 7 o
I VX SRIEK [/ oo 2933

The July eraise coseisted only in the osoupstion of the
roguler statione iu the western helf of the ares, The cruise wee
completed 0a July 2nd, end jrd. The oollected dats are furnished
in teble 1. s




(8) The Vertieal Uistribution of Tempersture snd Sslinity.
1. Tempersture

The distribution of tempersture for July, 1955 i shown in
seation in figure 7 for the weetern half of the srea, A comperison
of the tempersture conditions in the seetions in July with those in
the same seetions in May, indicates that vernsl werming has been

for don'in the upper

£1fty motres, with surface temperatures somewht grestor then 10.0° Ou
In generel %00, the thickness of the band of colder vaters ( less than
240° Co ) ohenged but little, nor has the position of the upper and
Lower boundary surfeces of this layer changed sppreoiebly. The wermer
botton vaters heve undergone only elight ohangess The main feature
of the internsl temperature ohanges between iey and July is scemingly
the vornsl warming which has peretrated to below the twenty-five
metre levels

2. Salinity

The distribution of ralinity for July, 1935 is shown in
sestion in figure 7. for the western half of the sres, iore saline
waters have entered the seetion 121-124 et the lower levels since
the key eruise, 7hese more saline weters have been sccompanied by
& deoreass 1a the emont of water of o salinity between 32,80 7and
32400 /4y o 884 6n incresse in the smount of weter of & salinity
between n.uoz,, and n.}u/z. I the seetion 58-50, the
surfece layer, %o a depth of 50 metres, hes been considersbly freshe
oned 1in the intervel kay to July, the thickness of the layer of &
salinity between 32400 Z and jz.,ﬂz hes Leen gonsiderably deereaced
and bottom waters have been slightly less seline. Oonsidorable
froshening of the waters of the upper fAfty metres of the section




124=50 has ocourred in the intervel Nay to July, but the thicknese
of the loyer of weter of a sslinity less than n.;%u- veen
sonevhat dearossed.

3¢ A Swmery of the Combined Changes in Tempersture
and Selinity in the Intervel May--Julye
Although the temporature chenges in the -estern sections,

noted in the interval Nay to July, indicate the effeet of vernal
warning of the upper twenty five metres ( or more ), the large decresge
10 the salinity of the surfuce leyer es o whole,records wholessle

}* of the surfsce waters ss found
in ey with waters of eonsidersbly less salinity, The effect of
lend dreinege @t the time of spring freshets is not to be minimised,
but 1t 1s eltogether probsble that these frosher weters represent the
eontribution of Lighter ( fresher and warmer ) weters from the
ocastvard,

ZEB _AUCUS? ORUISE 1935

The August eruise consisted, o8 in the iey eralse, of the
ocogupation of the seventeen stations for obeervetions of temperstures
snd salinitiss. The eruise wes insugersted on August 20th, and
compieted on August 30th. The eolleated date sre furnished in teblofl.

o) the of and Salinity,
The distribution of tewpersture wid selinity is shown in
plen, for depths of Apa/id 0 end 50 metres in figures § and
10 The surfsse range from less than
1040° Ca to greater than 17.5° . The mejor portion of the Seotisn
ehel? i govered by surface woters of o temperature between 1640° 0
#nd 17.5° 0 4 eteep horimontal gredient exists in the inshore murfsge
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Waters to the west of lalifex, ‘he wemer waters were distributed
offshore $o the east, The selinity of the surfage waters in lugust
1s from less than 30,30 7 to grester than 31.70.7 . with the
more saline waters offshore, end the fresher waters lushore snd to
the oastwerds A comperison of this distribution of rurfeco temperse
tures and salinities with similer ones for iugust, 1934, brings
out the main festure $hat more saline surfeee weter was exserienced
1 1954, Another point worthy of mote ir thet the horisontel
temperature gradient, as pletured for the surfece waters in 1935
to the west of ielifax, was uite ronersl all along the eoast,
sithough not es oxtreme or in August,l93é.

he distribution of tempersture and selinity o8 50
metres for August indicetes that the waters, ot s depth of 50
motres, are of somevhet higher temperstures than in Noy. This is
particulerly true offshore to the cestward, where a stecp horisontel
temperature gradient from 1.5° 0. to 5.5° 0. existe. The selinity
1s feirly uniforn st adepth of 50 metres in August ( in geuersl,
o salinity of spproxinately n.A/o]. Thie 1s somewhst higher than
the genersl salinitles experienced in ey, 1)35. OCompared with
the observations of August, 1934, selinities for Aagust, 1935, sre
oonsiderably lower ( @ genersl value of 32.50,%, for 1935 ae oom=
vered to voluss betweon 32,307 6nd 334107

(b) The Verticel Distribution of Jemperature end “alinity,
1o Zemperature 4 X
The verticsl distributiou of tempersture, ss observed
during the Auguet eruiee is shown in figures 1l end 12, The
peximun teuperature in the seotion 121-124 hes ineressed to grest

or than 15,0° 0. ( rome five dogrees of warming since July ). Then
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ten dogree isotherm hes becn located at o depth of five to ten
metren grestar then in Julys Purther stretifiestion in the
upper layers of weter is therefore juite prominent, The weters
of lower temperstures have besome somewhs! warmer, nd these
teuperatures of less then 1.,0° 0o have dissappeered from the
section. The wermer Lottom weters have usdergone little chenge.
In the seetion 50=50, the ten degree isotherm has been lovat
8t @ depth of ten metres grester than in July, snd the temperstures
of the rurface vaters ere now grester then 15,0° Ga The weters st
internediate depthe ere eonvidersbly warmer than in July, with but

@ trage of temperstures of lese than 140° 0. and & eomperstively
thin leyer of weter of temperstures less than 240° 0. Bottom

water nave by one degree .
sloee July.
In the

tion 124-50, the ten degres isotherm has been
located at a depth pome ton metres greater then in July. The upper
twelve metres of vater sre of a tempersture srester then 15.0° 0,
The leyer »f colder wotors has been deoressed momewhat in thioke
ness, but the comparatively low temperatures still prevail,

In the seotion 127=129, gonsiderable changes have taken
Dlece eince May. ihe four decree isotherm har been ¢isplased
domwards by about twenty=five metres in the intervel, snd surfece
weters have increseed in tempersture by more than ten degrees.

1y, e 10 ovidenge in the
upper fifty metres. o trece of water of lese than 040° 0. 18
now to be found, The vater et intermediste depthe ere genersily
wugh the ssmo se in Umy but with somewhat grester stretification,
The botton weters at ststion 129 are however, wermer by as much .

@ three degrects
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In the section 134=131, the changes ou the whole within the
interval iay-iugust ere most warked Usters of temperatures lese
then 0,0° C. ere found only in trsce, while in liay the grester
part of the seotlon wae oomposed of water of @ tempersture less
than 0,0° Cey 80d even lese than =1,0° O, rxtreme stratification
18 evident in the upper layers, with surface tewperstures higher
than 15,0° 0, Dottom temperstures st station 131 ere grester ¢
than 5.0° 0u

In the seotion 129-131, oll vaters of temperatures less
then 3.,0° O have boen removed from the section, snd 1n the
upper fifty wetres, temperstures sre greater than 5.,0° C. lottom
temperatures range from grester than 3.0° 0. to greater then
540° 00 3

24 Telinity

The vertieal dietribation of salinity se observed during ¢
the August eruice is shown in figures 13 and 14, The
distribution in seetion 121124, when eompared to that for July,
indicetes thet & genersl freshening has osourred in the interval,
1. 00 lnsofer as minimum ond maximum sslinities are eoncerned,
Aotusily however, through sn upward shift of the ischalines of
352,00 Jand 3250 7, the averege calinity of the vaters of
intermediste depth has been momewhst inereased,

In the seotion 58=50, the Balinity of the upper leyers
of water have incresced to mome extent in the interval July-
August, 7e find that in August, the minimum surfece solinity
18 greater than 31.50 % , while in July sll surfsce salinities
were less then 31,007, « The salinity of the botton waters



have olso elightly ineressed ia the intervel July-iugusts In
the seetion 124-50, the salinity distribution in August is
mugh the seme &s that in July, exoept that the layer of weter
of a salinity between 32,007, end ;5.00;. hes decreased in
thickness and the selinity of the bottom weters is somewhet lowers
“he distribution of salinity below 50 metres in the
section 127-129 in n‘;n is very similer to thet of the distrie
bution in ¥ay, In the upper fifty metres, the distribution of
selinity hae been changed eoneidersbly by @ resrrengement of
the isohaline of u.oo/:. Waters of the immediste surfece
leyer, in August, ere generslly between n.,wz end 32 ogZ
ihe distribution of salinity in the sestion 134=131 showe no
gonoral change s having teke. pisce in the interval iey-
iugusts Some slight inerease has taken place in Lottom selini-
ties and dus to @ roarrangement of the isohaline of 3150 7.py
the curfeoe weters aro generally of lower salinities in Auguste
In the seetlon 129=131, for August, eonsiderable difference in
the looatlon of the inohalines of 32400 % and 32,
compared to thet of Nay, is in evidence. The selinity, in
gonerel, 1o sbout the same, sithough frosher waters sre in
evidense e shown by the prescnce of the isohaline of 31,50 7,
at stetions 150 end 151 in August,

92""

210! DISTH ON DHMPELAT ©_AND SALIN
L 20 INDVAL WAYAAUOUST, seves 1935
Generelly spesking, the outstanding hydrogrepvhie
fepture of the veristion in the neture of the weters of the
fgotian shelf, in the intervel Uay-August, is the result of the
Vernsl snd sumer warminge The resultsnt rise in tempersture
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of the upper layers of weter is soompsnied by & genersl lower-
ing of the salinity. This statement, sithough included only in
“hat must be eonsidered only es & progress report, would seem
0 be borne out by the observations of the past few years -
1932-1935 inelusive, In 1935, the changes oseurring in the
waters ot intermediste depths, == the somoulled " intemediste
luyersew , were siight. s ecmpared to 1934, when very
marked ohanges were in evidene, this point is of considercble
interest, The poiat hes had Speoifie sttention in two publiose
tione vis: "An Invasion of Merginal "eters Over the “eotian
Shelf*, and “Transgressions in the Atlantie Deean®. The yeer
1934 18 temporarily eleseed 88 o warm vater yesr as compared to
the other years of our observations, In genersl, the lerger
ohenges of salinity Have definitely been meeribed to movemsnte
=ee= and that movement, either from the esstward of from offshore,

v IATA AND TIONS

leta &se furcished in teble 2 in gonestion with seven
erulses over & line of stations extending outwards from Helifex,
and figures 15 to 21 indieate the of
teuperature and selinity in this section, 7The data for Lines
of stetions ogoupled in Chedsbucto bay, off Olace Bay, end off
Ingonish are furaish in tsble 3, and the figures 22 to 2§

inolusive indleate the distribution of tempersture end salinity
in these seotionse



sta. Doptn Pie et
50 16 om vey 15  Om.
e 10 10
25 25
50 50
[ o2
90 uys o
Jays o 10
10 25
25 50
] w9
Auge
] 10
Aug. 26 25
10 50
25 6
50
% Nay 15 0
L 10
25
58 wmyls 0 50
10 7%
25 100
50 150
£ 168
Jayz 0 Jays o
10 10
: 25
50
K] 2
Aug. 2 100
10 150
- . 18
Aug, 26 0
» 10
25
121 Mey1s 0 50
10 7
n 100
rars 8 in
166
10
28 ¥ey 15 0 %3
s 10 13
Aug. 26 O 25 52
] % .57
.66
= 80 72
Juys 0 14.3
10 1200
25 .75
50 07
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80 47
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HYDROGRAFHIC DATA

sta. Depth. Sta. Dete Depth
124 Aug. 26 Om. 127 ey 20 Om.
- 10 10
25 25
50 50
% ]
Auge
10
125 May15 0 25
10 50
25 1
50
[ 128 May20 0
100 10
150 25
uly ~ %
July 3
10 100
25 150
:g 190
Aug. 29 0
100 10
150 25
0 50
Aug. 26 5
10 100
28 150
s0 190
%
100 129 May 20 0
150 10
200 25
50
126 My 16 0 o
10 Aug. 30 0
28 10
8o 25
k3 50
100 1
140
July 2 o 130 Mey 20 0
10 10
28 25
% 50
" 4
Aug. 30 0
140 . 10
o 25
10 50
» 6
I3
Hey 20 0
100 1s 24 is
140 25
o S
Aug. 3
i
Tsse Z (Centrnved) 4B
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Station 533

Stae Iate Depth Sal. Iems

1935
5, apre 24 O me 29463 3.0
e o i3 S e
3 deod
20 3146 ::l’)’
4 0 ——

s 5 3l.c 0,39
0 3189 =0
20 3Lz =0ul

RN T 1 T
5 md3 o
10 31426 daod
B

Jul. 1 - .
n'g Pt

10 .. -
Sewed 0 ks g
o 5 308 9.
Fr AR ot B 11
W e

Nov.7 0  30.:28 0.
[ =
0 3034 9.83

Teble I (eontonves )



HYDROCRAPHIC DATA
Depth Sal. Temp. . Sta. Dete Depth
n. N 6 Jan.19 Om.
s1.96 0. 10
. 25
X 50
X 7
1 . 100
1 .21 Apr. 24 0
uay 4 N 10
1 .84 25
25 .22 50
50 B %
75 B 100
100 . ey ¢ 0
150 0 10
June 3 8 25
.50 50
124 75
.62 100
27 June 3 0
b .98 10
1 .35 25
July 1 % 50
B 75
X ari %
% July
- 10
1 8 25
bt 2 50
Sept. 2 -5 %
1 16.90 100
28 9.27 Sept. 2 0
5 1.77 10
53 25
100 76 50
150 3¢ 5
Nov. 7 5 100
50 Nov. 7 []
.52 10
.80 25
.81 50
10 99 7
1 .72 100
Dec. 8 .7 Dec. 7 0
1 .37 10
25 19 25
50 82 50
5 110 7%
100 3.45 100
150 441
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Stations 61 end 62.

IIYDROGRAPHIG DATA
Bis o sel. Tem. . she e Dmw
Apr. 24 Om. 62 Jam. 19 Om.
10 10
25 25
lg Apr. 24 ‘g
Mey 4
10 26
26 30
50 uay 4 °
June s 0 10
10 25
25 30
50 Jumes 0
Juyi o 10
10 25
25 30
50 Juyi o
Sept. 3 0 10
10 25
25 50
50 Sept. 0
Nov. 7 0 277 1 10
10 .73 25
25 97 30
50  sL7s Nov. 7 0
Dec. 7 0  30.73 10
10 30,78 20
30.72 30
50  30.81 Dec. 7 0
10

TR o A i )
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Seetlon
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off Glace Bay.
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June 11

Nov. 21
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Station Latitute Longi tude
sorth ieet
145 4% 271 50 59 28 15
146 4 25 10 59 31 05
47 4% 20 10 59 42 55
148 4% 16 00 59 50 15
167 4 52 w L1 44 30
168 45 43 30 61 32 00
iy 45 29 55 on 3
115 4 38 45 60 20 25
174 4% 4w 60 15 25
175 46 46 35 60 02 30

Logation of Stations ( other then those whore
losstions have been regorded
1n ewrlfer reports )e
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