FISHERIES RESEARCH BOARD
OF CANADA

MANUSCRIPT REPORTS OF THE BIOLOGICAL STATIONS

No. 169

Title
Contributions to the hydrography of the waters of the

Scotian shelf. Hydrodynamics of the Waters - 1954.

Author

. B. Hachey.



Contributions to the Hydrogrephy of the

of the Seotian Shelf
Hydrodynamics of the Waters--1934
by
H. B. Hachey

( with two figures )



Contribations to the iydrosrepiy of the 'aters of
the ‘gotien “hoife
dyérodynenies of the otors == 1934 -
L4
e Be Nechey

Jnsrodagtlon »

The hycragrepile dote,obtolned during the epring
(uay) enc cumer (Aurmet) orulses over @ portion of the ‘eotlsn
ehelf ( Hoohey, 1735 ) during 1934, have beon rubjooted to the
ususl hyirodynenic cnolyele ( see previous USS reporte on this
cabjeat by the Gathor ) The sim f the enalyeis e o work out the
topogrephy of varioue loobario surfeoes 6o indiestive of water
movemente in ihe verioue iscberle sheets. In the present coce
the topogre hy-of the curfece ehoot so weil ae the tepogrophy of
the isoberie surfaeo of 50 deoibere 1o determined for the spring
and eusmer oraices ( iay ond iugust )o The taposrephy in esoh
006 is indlosted ( ficures 1 ond 2 ) by plotting the dyneoio
holeht ( in dynenic gentimetroe ) of each polnt of sbrervetion
relstive 1o a ohocen bose, Ieobars ere then drewn for eech
dgnenie centimetre of gradiont, and these irobars oid 1n vicasiising
the toporrephy of & rerticuler inoberic curfege. he dete ooncorne
o 1o farnichod in tedles 1, 2, end 3,
ahe ipring crujeo;

(8) topogrephy of the surfsee of the ced in Nag,

The topography of the curfege of the.coa for the epring

oruise io indicated in figure 1(s). he dynenic heishte of ail




points of are in gymonie ond
reforro: to etetion 130 ep ose. Inshore, to the centword, end
offehore to the wentward, sre the ahiof elevations of the nes's
eurfsge reistive to the msin gentral portion of the aress The
of Ceprescion hes ite centre &t station l3ue Jonse -wently,

the fiow tends Lo be elockwise wround the elevetions, end entielocke
wiee around the depreesion. Ihere ic o definite movoments
siong end towerds the gosct from the castwerd, vhich sraducily tends
to ewing offehore, reeulting id en entiolookwise oiroulstlon
over the mein portion of the aress A movement from weet to
cast 1o ndiested inshore in the cxireme western portion of
the ares. 7hin embined with G offrhore movement in the
eentrei portion of ihe sres resuits in e eloockwire eireuletion
in the wertern portion of the sres. ihe weximn intensity of
wmovement 4o in o direetion st right engles to & line jolne
ing stetions 122 end 123, snd amounto o Ue)4 knote or fed
neaticsl milee per cay, 5
(b) the topogrephy of the lesbaric eurfsoo
of 50 deolbere in iaye
Zhe topogrephy of the iecbarie curfece of 50 deoibers
ie indicated in Tigure 1(bje “he dynsmie helghts of all
polnte of observetion sre expresced in dynaple centlmetres
end referred to stetion 120 es Loce. “he moin fouture of the
by the of this iecbsrie rurfece

10 tho lerge sros of woter which le in entlologiwise cireulee
108, his Eatlelockviee olroulation 1o 0onfined within the;
1inite of whet hes been termed the “eotien Tuif ( Hmshey, 1935)e
Aanother fosture e the generel movement slongeshore from cort
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%o wert, In the western oxtremity of the ares, this eest to
wort shorewerd movement 1o affeoto’ by o tendonoy for olocke
wice airoulstion vith ite centre ot staiion 123 In the
extrene onst, o tendenoy Lor an eceterly movement, elose to

the @osot, 10 sppesently produced by & eicekvise oircalation
6bout stetion 133 The moot intence movement ie 1a & dircetion
ot right angles to s line Jolning ctetions 123 end 124, snd
SOURTE 0 0425 knote oF G40 meutlosl miles per day.

Zhe sutump Orulse;.
¥ (8) topogzaphy of the curfege of the rea for
Jumete

“he topography of the sarfige of the sea in Auguet
16 1ndlosted by the verious irobure ib figure 2(s)e The greate
68t olevei1on 1n the reste rurfuce ie eeen o be 1n the vielnity
of station 130; &nd the lowest ot stetion 131, A® a resuls
the mort intense movement of the weter is hod ot right sngles
to & line jolaing stetione 130 end 131, snd smounte to 0432
kaote or e nouticel miles per daye “n the whole, the
elevetions in the rce's rurfoge are offshore with the reeult
thet the eoestwire movesent predominsting in iey hae been offe
cet by o etrong te Thie
wovenent confliote with o peneral weeterly set of the woters
in the extreme eastern portion of the orea recalting in the
otrong northwesterly set of the waters between statione 130
end 151, 4 tendeney for sntiolockwise eirculation is procent
in the inshore oentred portion of the sreas
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(b) the topogrerhy of the iroberie surfsce of -
50 Gealberes
“he topoprophy of the isobarie surfsoe of 50 deglders
is Indleated in fizure 2(d)s The cutotsnding Tosture le the
antielogkwice eireulstion gonfined more or lees to the sree
differentiatod a8 the Seatisn Gulf ( ope olte Je 7he entie
olsekwise tendenay 18 In purt an east to west mivement slong
the major portion of the ooust, 1o the extreme west, & oldoke
wise Lendency centred sbout stetion 122 is evident, shile
offehore to the esst the water movoment varies between north,
northosst and ceste
sameryy.
The hydradynemicel treatment of the deta offered
herein may be canmerised se followe:
1, Along the south coset of “ove “eotia, there is
© tondenay for o ehorowsrd movement from esot to west of the
upper 1ty motres of wetor, Ihis tondemey i ofret somewhat
1n the wertorn ond of tho Feotion,shere there! ic @ tendenoy
for @ wert to epet movement vhioh pertakes of the olockwine
eireuletion centre¢ roushly between “orevey ( stetisn 122 )
end Laleve ( ctation 124 ) benke, .
: 24  he feotien Sulf tends to dolimit an aaticlook
wiee olrcaletion of the upper £1fLy netres of waters
3« There would reem to be v HfF confilot Votwoen e
tendenay for & genersl east to wost movewe ut, and & tendency
for en onshore movencnts In the cpring orulee, the cast to
west movemeat prodominstes, while in tho iusust eraise, the
onshore movenent woald teem 1o bo the predimineting ones
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cratee o stats "D, minus P carrent
ety T i S R ola)
0 123 a2 40 Y 0
o @l
. 50 23 ies Seu b 2-!
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hugust ) im0 700 23 0u32
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" 0 w5 e 18 3 0
&8

A @n@ B refer to the stations or points of observatlon.
D, minus Dy rofers to the gradient existing betwesn statione
4 ond B,

& in the distunce botweon the stations reforred to, Dietence
exprossed in nentioed niles.

ihe ourrent exproseed in imots ( flrures in breckets 1n the current
1a neutlesl oiles per day ) 1o that et risht ongles o « line
éotniag the two etetlons referrec to.

The calouletions were nade soudrding to the formala
(B « Dg)

e, =
Y : 2w oing x L

whero 0, = O, 1o the current exprecred in omos/c60s
By = Dz 48 the grodient exprested in dynsmic netres,
w 18 the angular velooity of the certh ,0000729
i 10 the Uirtance betveen two ststions A and

B ox-recped in kilonetres, ¢~
1o the meen letitude of tho two stotions
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