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Antpolagtion;

The eyele of tempersture end celinity,for the inshore
waters of the Seotisn shelf, way be illustrated by the periodie
observations whieh heve beon made ot etation 60, off Halifax,
during the pest four yeers ( 1932-35 inclusive ).

: Stetion 60 is located in lstitude 44° 23" 257W.
end longitude €3° 21’ 587%., off Helifex harbour, in
£1ty-five fathoms of water. Uhen opportunity pffered, the
station wae ceoupled for hydrogrsphie obrervetions 1 this
eolumn of waters Although feirly reguler observations were mede
daring the spring, swmer 6nd sutumr months, 1t wep not until
1935 that & roprosentative reries of winter observetions were
obtained. The colleoted cbservations of tempersture end salinity
are furnished in table 1, These dats, for depthe of 0, 50,
and 100 netres are plotted in figures 1 end 2 to illustrate
the eyele of temperature end selinity in inshore waters of this
ares of the eotian shelf,

At first glance ot the plotted resulte, it will be
evident thet, incofar as the sulinity ie concerned, the water




turee are concerned however, conditions st the fifty snd one
handred metre level sre juite similer exeept during the sutumn,
uriag the winter months, the tempersture is feirly uniform
throughout the eolumne ’

Temperatures es high as 19.8°C. ( Ueptember Gth,

1932 ) ere reached by the surfuce waters, failing ss low oo
«140°Ce ( Jonuary 19th, 1935 ) during the winter months. ‘urfsge
teuperstures during 1952 end 1953 rosched siightly hirher values
then in the following years ( 1934 and 1935 ). At & depth of
50 me the temperatures are genersily less then 5.,0°C. ( &» low
68 =1,6°Cs on iarch 15th, 1935 )s In late susmer however, the
tempersture at 50 m. may ineresse eharply ( In September, 1952
from 1.23°0e $0 12,06°C, ), ond those higher temperatures may
then persist for some time. ©uch @ phenomenon hawebeen derlt with
in verious publications by the writer, It will be noted that
cuch sharp risos in tempereture, 8t 8 depth of 50 m. (o not
oveur every years In 1934, for exsmple, the tempereture at 50 m
wes, losofer as our observations indicste, never grester them
5e12° 0

Tho temperstures at @ depth of 100 m, tend to follow
those at 50 me, but never resch as high & walue nor drop to as
low & values Oenerally the temperature at a depth of 100 me
18 5.0 Co or less, luring the winter of 1934, temperatures
65 Low 88 =044 ° Oo were recorded ot o depth of 100 ms, vhile
in Deoember, 1935, & tempersture of 7.00° Je wos noted,
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For ® short period esch yeur == early winter == the tempere
ature of the weter column st station (0 is uniform throughouts
this 1o the period of the snmual overturn, vhen the gooling of the
surfage layer sets up & repid snd effective vertical eireulation
Agn;mn the whole column, A4 uniform tempersture ie the result,
Further cooling of the rurfsce layer throughout the winter months
tends to maintein thie verticel eireulstion, with the resuit that
the water columa is generslly uniform in tempereture throughout
the winter monthe, This is probebly best illuetreted by the
roguler series of monthly observetions during the winter of
4954=35e

“he ayele in the surface layer is therefore en ineroase
in temperature from the winter minimum,which ususlly occurs in
Pebrusry to the lete swmer meximum,which is ueusily obrerved in
Ceptembers From this time of surmer meximam, the surface tempors
ature greduslly decresses to the winter minimum, Ihis oyele of
events ie somewhet by of surface
weters in the late sutumn monthss It is also interrupted by the
removel of the immediate surfege waters sccompanied by upwelling
of deeper and golder weters. At & dopth of 50 ma, the minimm

18 ueusily exp 1n Pebruazy, Heroh,

manner

8ad the inoresse in tempersture,to the lete swmer maximum, verles
considerably from yesr to year. The yesrs 1952 and 1933 illustrate
@ gradusl} inereese in temporsture until late August, md then a
sharp rise to the mazimum which might be resched in September or
Gotobers In 1934, 8 gradusl rise from the minimn to the waximum,
which was reached in Desember, is indicsted, while in 1935, &
somevhat siniler progress of cvente brings the meximm temperature
eometime in early December. The sharp chenges in temperature,




ogourring et a depth of 50 me in the late swmmer, are the result
anpm‘r‘lrlhmmnlmﬁﬁhdm
exintenge of steop, pressure grodiente over the neighboring ceesns
These replacesentg proeesses have been dealt with in some detail
in publicstions by the writer. At & depth of 100 me, these
replagemente of -t.!,lsllﬁr‘ the regular sequence of events as
the tempersture rises from & minimum,oecurring during the winter
months,to & meximum,which mey be attalied in swy month of the
lote sutumn or esrly wintere

Zhe Syele of Selinity;

In 1952, 1933, end 1934, the surface salinity is st ite
minioun ( a8 low ae ;0.11],) Quring the sutuma months, but in
1955 eomparetively low salinities sre in evidence both in the
opring end sutwan months. the swrfece salinities, on the vhole,
wore gomparstively higher in 1934 than 19 the other yesrs of
obeervation, The maximun surfece selinity of the period, observed
in December, 1934, was 3169 7 o

The salinity at 50 m., st times, undergoes sharp ohangese
These sre pesrtioulsry evident in the eutumn of 1932 and 1933+ This,
is another phese of the seme phenomenon mentioned previously in
eonneetion with the sherp temporsture chenges. It will be noted
that in the years 1952 snd 1933, minimam salinitles st o depth
of 50 me were observe. in the late eutumn, while in spring end
eerly summer the selinities sre comporstively highs In 1934 end
1935, mintmun celinities at 6 depth of 50 m. were experionced in
oorly winter == at the time of the snnuel overturn, vhen gonditions
were gomparatively uniform from top to bottom or ot leset in the
uoper Tifty metres.
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The yesrs 1935 and 1934 illustrate quite clesrly the effeet
of the vertiesl eireulstion set up by the eooling of the surfage
wetere, and 1t e quite evident that in some yesrs this “overturn®
1 offeotive to o depth of at least one hundred metres. It would
s00m however, thet sueh vae not the esse in the winter of 1952-33,
for the salinity wac uniforn ( epproximstely 30.50 7) oniy in
the upper fifiy metres in December and Janusry, whiie the sslinity
of the 100 m, level varied between 32,18 Z-un 5241 7

The salinities st @ depth of 100 m. show the Largest
snmal variation, shery ehenges generally taking plage ot the
time of the anmusl overtarns It is evident from the plottod res
sults, thet the salinities in generel, were somewnat highor in
1934 than in the other years of observation,

Zhe Opigin of the Intermediate jayer:

The origin of the "intermediste leyer" on the feotisn
shelf 1s & matter of eoncidersble interest. The juestion srises
85 to how mugh of 1t is due to loosl “sfterewinter” effectss In
other words the snnuel overtarn and eubeejuent winter eoollng
would produce & body of water,8% gonsiderchbie depths below the
surfuce,which would eonform to the cherseteristiss of the
"internediste layer" were it to remein theresThe foregoing dlseuss-
ion of gonditions et station 60 hes indicated thet the enmuel
overturn end subsequent eooling is effestive to depths st least
as grest as 100 m¢ A study of the plotted varistions at
stetion 60 will imsediately eonvinge one, thet after the influence
of winter is pest, the waters of the colunn at all depths sre
rendily repleced. This is indiceted by the merked chenges in



tempersture end salinity which generally foliow the sdvent of
spring. - Gonsequently, 1t would seem that movement, rother than
"after winter" effeet is the major fsetor in suppying chersotere
istic waters of the "interuediste layer". This ie borne out

by evidence from other phases of the investigetions of the
weters of the Seotian shelf.




Station 60 - 1932 to date.
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Station 60 - 1932 to date. (2)
EYDROGRAPTIC DATA

Dec. 21 0 m.
10
25
50
7%
100
1933
. 10 0
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25
50
7%
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100
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100
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100
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Station 60 - 1932 to date. (3)
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HYDROGRAPHIC DATA
Iemp. . Sta. Date Depth
1087
18.3 6 Des. 7  Om.
17.86 10
25
50
7
100
1
1 0
1 10
1 25
50
%
100
-0, Ped. 19 0
-1 10
1. 26
-1 50
-1, 78
-0, 100
- Mer. 15 0
.48 10
5. 75 25
.96 50
2. 15 ]
.76 100
- . 24
.22 i 10
405 25
.16 50
.75 7
2,57 100
- My ¢ [
.96 10
24 25
2,03 50
1.80 75
5,25 100
15.3 June 3 0
14.92 10
7.18 25
2.28 50
2.37 k3
2,99 100
18.0 July 1 (]
18,08 10
17.08 25
3,65 50
6L 5
:‘1 100
- sept. 2 0
16 10
83 28
3447 50
340 %
4.48 100
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Station 60
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- 1932 to date. (4)

HYDROGRAPHIC DATA
Sal. Temp.
0.6 10.5

Toble 2 (Conclices)
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