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'on'tribntions to the H <iro r hy of the ;aters 

of the 0 tian Snelf . 

Hydrodynamics of the 'f a 'era -- 1932. 

by 

• B. Hache 



i 1. 	 ~o 0 anhy of t e 8 e's aUl'face, Junm. lq32. 

Isobaths ~or e ch ~amic cent metre . 


Fi re 2. surf oe of 50 deoibar'" , June, 1 32. 
n mic cent! etre . 

,1 u.re 3. ton apny tjf the surface of 100 deoib ra , June. 1~32. 

Isobaths fo' e ch dynamic centimetre. 


i n.re 4. 	 To a rs of the sur:fac(; of 1.50 dec i arE·. Jane. 1~32 . 


1"0'0 the- f r e ch tenth of a dynamic centimetre. 


e 5. l. po 1 p hy of the see's sur ace, Jul , 1 32 . 

Isouath f r each dynamic centimetre . 


Fi ure G. 	 ',(op re of t e sur 80e of 50 deoibar • Jll 1932 . 
Isobaths f ach d mic centimetre. 

Fiure 7. 	 .l..OpO r phy a the surface of 00 aecibars , JulY 1932. 
I baths fa eac Uyn mic oentimetre . 

Fi Ilre 8 . 	 ~ po .1 a ny of the surfa e of 150 {eo ibera. July, 1932 . 
I ... obaths for eBch ';fit' tenth of dynamic oentimAtreII • 

Fi e 9. 	 ~o 0 re hy of the see ' s s~rface, u~st. 1932 . 
Is baths f r a h ~namio cent~etre . 

Ii' lIe 10. ra 11.: of the su 80e of 50 decibars. uC'u t, 1932. 
I obatha for each dynamic centimetre . 

Fi elI • 	 .lOpO raphy of tile sur sce of 100 deoibars , Au st . 1932 . 
Isobaths for each dynamio ntimetre. 

12. top reuby of the surface of 1.50 decibers . u st, 1932. 
Isobaths for eao~ tenth af a ~vnemio centimetre . 

i ure 13. ~op r hv of the se 's surfece, Se tember .ctober, 1~32 . 
sabeths for each ~vnamic oentimetre. 

i re 14 . a ograp' of the surf oe of 50 decibsxs, Seutembe~­

October, 1932. 

Isobaths fo e ch ~amic centtmetr • 


Figure 1.5. opo raphy of ~he ffill'face of 1 00 deoibers , Se tember­
October. 1932. 
1sobaths ~r eaoh d, n mic centimetre. 

]iIi re 16. 	 'J.: P ra by of the surface of 150 dec ibers. Sep ember ­
"0 ober , 1932. 
Jsobaths or eoc ten h f ~ d nsmic centimetre . 



ontr butions to the Hydro rapby' of the ater 


of the Sootian Shelf . 


Hydrodynamics of the .ators - - 19,2 . 

by 

• B . ·achey 

Introduction : 

he various SOUIces of J rlier information on the 

a lier work in connection with water movements of imnortance 

to the Scotian shelf ave been leferred t i n n earlier r eport 

( Hachey . 1932 ) . 111e hydrog aphioa1 date obtained during the 

monthly oruises of 1932 have been subjected to the modern 

hPdro~vnamical treatment as Infti ted by E erkne (see Sandstrom, 

1919 ; Smith ~ 192 ; Haohey , lq~l . ) end ooifie for inslore water 

by Jacobsen and ensen ( 1926 ) . 

l:he pertinent data are furtsh~d in tables 1 , 2 , 3. 

and 4 . From the radlentB,enressedlI). dypemic cent i metres , the 

topogJ ep' of the various Isa:. lJaric surfaces ( O • .50 , 100 , end 

150 aeoibars ) is inddcated in f1 uxes 1 . 2 , , . Dnd 4 for June , 

figures , . b , 7 . end 8 for July, fi~ures 9 . 10 . 11, and 12 for 

u ust, and fiures 13. 4 , 15, and 10 for Se~ ember- ctober . 

'o1ogrephy o · arions Is baric Surfaces for ~ ne 1932 . 
g

The tOUOI a ) of the s a t s surface iri June , 1932 ,
1\ 

Is indicated in i1 re 1 . The isoba1bs re dre.n from the Dlntted 

gradients in dynamio oentimetres referred to station 50 as base . 

he arrow heads indi ato the eheral dire ction at the movement of the 

waters at tiis time , W 11e the proximitv of the 1sob t~ to one 
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s 
another indioat~ the relative intensity of the move ents in 

different arts of the area. 

~he general movement in the nei orhborhood of the coast is 
iCl¥ords /i,e .r()"~ we.s- t 

ooastwise ~~~~~~~~~~. In the nei hborlood 0 the offshore 

stations ( 48. 49. 50 , 51, and 52 ). the movement tends toward n 

antlcloonise nee ~he movem nt of reatest intensity is at ri ht angles 

to a line jOilin stations 52 and 53 and mounts to nproximately .08 

knots or 1 . 9 nautical miles ner day . 

: he tJPO raph of the surface of 50 decibars n JtUle. 1932, 

is indioated in f1 ure 2.. 'he l otted data .re .ce-"'erred to sta ion .50 

as base and isoba'tks are dra m for each d namic centimetre . _he 

direction of t ne 'ater movements are muoh the same 6S that 0 the 

: ters of tile sea' 8 surface . ~he in ensi ty of the mo'vement of the 

waters of th~ s urface f 50 deoibars is aome ~hat ess than the 

intensity of the movement of the :aters of the seats surface. 

'he topogranhy of the surface of 1 00 decibars is indicated 

in fi e 3 . _he plotted data are referred to station 51 as base and 

i oba~ are dre n for each oynamic centimetre. 1 1e ~eneral movem nt 

of the ,aters'in this ' bario surface is eppro:imate1y the same os 

that of the sea's sUl·face and for the isobaric s~'faoe a 50 decibars. 

ihe topoc raphy of the surface of 150 deoibars is indl ­

eated ' in f1 ure 4. he p lotted data refer to st tion 52 a base and 

the isobat are dre n for each tenth of a dynamio centimetre. rhe 

move~ents of the aters of this surfaue are shore J8rd and 

o eomnar tively small lntensit1 he i a~imur!l movament is T>11roxi­

mately . knots or r u t ical miles per day at ri ht ngl es to 
• ~7J O./l1J 

lin jOining stations 48 and 52. 



of the ar i OUB ITo 
~~--.~~--------------.--~~ 

_he t 0 1'6 by of the sea Ts surfaoe in Jul. , 1932 is 

indicuted in fi~re 5. ~he plotte data are referred to station 51 

as base. and isooa1hs are dra''ffi for eaoh dynamic oentimetre. he 

direction a tIe \' ter mov e! ents ere indicated by the a"ro .hpsd • 

SQl?1br 0 	 ..--::'\ "'.p.pr. ............. J
'est of ~ ,p -, £} c..:»nsid reole ( ovement ~ is noted which 
'/'1'1 SD u~ wHle~/y

adually 'in s into tne p 'eaomina~ movement - . ~ ' a on thev 

coast . In t e nei nuo h od of the s~~tions furthest off shore eirou­

lutory tendenoies are ev ldenee . he intensity of the movement at 

ri It an les to a line joinin tations 51 and 52 is Bn)roximBtel~ 

.1, knots or ~onautieal mile ner da • 

e t p a hv o' the sUI'f ~e of 'U deoib"'r"'.L in ieated 

in fi ure ttea dat B reTe -ad to s ti n 4 1 Bf' "'fl • nd 
. $'qmtfro 

t Ie is btJ."ItI,s a e dro'm for c cn d mle oentile~re. B t of ~~~-~~~ 

the off"nore 0 em ntis nro b mOl' lonounced in the of1 

tne urf ee f 50 deoi Il s than n t1e 'ster of the sea' "ur Bee . 

o ner'is , th movements a e much tie s me 8S th ",6 th 

~lrf oe ith but li~tle dimuniti n in th intenslt f he rn v Iil n • 

_he 0 'n h of 1 e Bce of 100 d elba s is ind'c ted 

in 	f ' ur '/ . he l,lot dB t ro refa r t, s'stionc:o 4" nei 48 

5 be e, nd th 3. o i 1;;,f/,S re dr 'ID or c r j c n me • 
SQm6ro

nd' at ' ons 0 n 	 v I nt est of 1 • n ted h a~ 

So <.I ~ ...,e~f~1' Iv .,.c in B in t move ent aLm tOle 0 t , t e 

pre 0 ill tin v IDent n this . (; 60 u':f ee . e int n 

the nt i mucn leS6 th n .... h t of t em nts in th e 

nd n h ce 50 eeiDer . 

o til ce 0 d ibar i ind C8 ad 

in i d sons 47 and 48• 

0 
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sen n h ·1ami ...nt m r • 

m v m nt o~ the at 

and e obstA are 

"'obar -c nd of 

m t'v 1 srna intensj v. _ 1e imllm mo rem nt in tl1i s a 

oun to .) t) t 

r 

(a' in d re ti n 

hore " ht n S to i e at tiona nd .52. 

2. 

I 1 

f1.e t . 	 32. ' .,. n ­

dicat 	 in ii ure 9. ~he 1 tied "s a a e r~fe_r d to t tion 7~ 

b se , and i 

of t S eo 

re en d n c ntime e 

n 0 tl e . tar m vements are in b heads. 

rnsh re t th m v men a e 'n eneral south esterl 1 n'" th co t . 

l' t 1e ea t f m r the 0' a t ndole or the 'a 'eIS to ,in 

share ara. 'I h .I.'e) ~ il'Cll.lat rv love ent t ro'i:Jsbl' o at olled 

by confi .uxati n tns b t m, ere in evide ceo h j nt n ity 

of tle move ent t ri ht an 18S t l ine . inin~ t tion 51 nd 52 

i'" a roximate y • u1(7) ~ ots r o. ~ nau ica L 1111 as "Del' de • 

f t 1 °urface of 50 deci bel'S is ' ndi o ted 

in f1 e 10 n tted data are refer e to stati~n 49 a~ base , 

nd the is 0 ~s Bre wn for each d namio entlmetre . 

m vement is ~. sout fate 1 1 th 00 t 

the inano 'e Jatals tend 5 or . lard. f shore , oerain oiroulator 

tendencies re to be noted . 

:lhe t() 0 1'a ny o~ t Ie ur nce of 1 u eeibel's i indicated 

in f' ure 11 . _he ) ottea as.8 a_e efarred to station'" 52 and 72 

s basf: , en e iSOuE..ti).'3 1'0 dra. m. :f reach d namic e ntimetre . . 
1.s0 nere is co Jsrativel 1itt e mo e ien in this ., - . Jaric sur Boe . 

ne m ~t mal ed m emant i s)u~h:esterl lan the a est . 

'n to 0 • ph of t e of 150 decibers i s indi ated 

in fi u e 12 . 11 t ted r a Le re~erro to at tion s base t 

http:iSOuE..ti


f each tenth fad namic cen imetre . ~he 

movements 0'17 thi q isobar "o surface are sh re 'ard and o~ com Brati 1 

!"l 11 intensit-? J.:he maximum lIiovern nt amunt'" tn . 01.(4) knots or 

O. " ~ nautical miles er day) and in a direction shore erd t ri~ht 

an les to a line joinin stations 8 and 52 . 

faces fo 2 . 

'be to) ra h of the sea t s suxfa e in Sentember' at bar , 

1932 . i indicated in fi llre 13 . _he 1 Jt ted data B1'e efe 'r ed to 

st tion 48 as base, and the isoblJt are dra m f ' e oh ~ nsmic cent 1­

metI e •• Bst of Sam ro , the movem~nt of the waters is 8hore~ rd . ~o 

the 'est of Sa bro , the movement is n rtheasterly alon the shore , 

s 'in in sharply into an offshore movement hioh swin s a a i n into 

tle eneral souto. 'esterl movement h 011 Jrevail offsh re . 

m • irown movement amount to 0 . 7 knots r 1 . nautica miles 

er day . in 8 direction outh~..es t e ly; at ri ht an los to a line join­

i ng stations 51 and 52 . 

~he topo ra ny of the surf ce of 50 decibar is indicated 

in ii ure 14 . he lotted data e Leterre to stations;O nd 51 

s base t and isobath are ara n for each d namic cent imetre . Of. shore 

the general movement is Bout :esrterly alon¥ the omast . £0 the east 

o:f ambro the ,etera tend to undergo a clookwise circulation , while 

to t e ;e t of Sambro the tendenoy is to ards an anticlookwi5e move­

[.lent . 

2h topo ra h.v of the surfaoe o:f 100 oeoibars is indicated 

in fi UTe 15 . Lne plotted datti are referred to stations 49 and 51 

a s base and isoba~s are drawn for each d..vnamio can timatl.·e . 'he 

enera movement JaB indicated by the arro s.1 is south .esterl alon the 

cosst . 
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... 11e tapa r by af the slrfaoe of 1,50 decibar is shorn in 

ii ure lb . ~he nlott .ed data are refer eJ to station 48 as base . 

and iwoba~s are drawn for eaoh tenth of a dynamic centimetre . he 

enera movements as indioated br the arrows are a~f5hore . ihe 

maximum movement offshore amounts to . O(8) knOt5 or O. ~ nautical 

miles ner day at ri ht angles to a line joinin· st tions 48 end 52 . 

Summar 

In June . Jul , nd u nst, the most prominent movement of the 

surface 'aters was outhwesterly along the uoas . ~he movement of 

greatest intensity amounted in June t 1 . 9 nautical miles ner day , 

in uly to 3 . 0 nautical miles er day . and i n u uat to 0.4 nautical 

miles per day . In September , the gener 1 surface movement to the 

'est of vem ro is ofis ore lith a e e a1 tendenoV towards a clook­

:i5e circulation . _0 the east of Sambro , the surfaoe movements are 

shorewards with tendenov tower s clock ise oirculation . In the 

extreme offshore area the Jovement is tov'ards the south ,est it e 

tendenoy towalds anticlookwise ciro~ation . he intensit of the 

movements during September- October hee reaohed as hi _. h as 1 . 8 

nautical miles er day . 

In June , July , and up.u.st, the movements in the surfao e of 

o deoibars Jas in ~ ene a1 coast i~e to the south est . ~he intensity 

of the movements in this (' d.bario surface ~:ere somewh t Ie 8 then 

that of the movements in the. e 's ~urfaoe . lhe oonfi uuat10n of 

In Se tember- Cctober , the movements in the. the elora direot i on ofIS 0
' baria surface 0 ,50 decibar fall wedAthe movements in the sea B 

bl.d 
aurface l1with some wet diminished intensities . 

In 11 montns the movements in the surface of 100 de c iburs 

are in a eneral soutn eBterly uirection alan tue ooast and conform 
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uite oloseL .ith e conf' U2'ation of the bottom . 

he mov ments in the isobario urfaoe of 1..50 deaiba"s 

alternated from offshore movements to on hOle movements and v is 

ver~a . In J une , the move ents were sore ard to the xtent of 

6.1(7) nautic mi e e1. d y . In -uly , the mOV8men. er e offshore 

to the extent of O. 3 ) nautica1 mil s ner day . In __u st . the movements 

lere s ore~}a_ d to the extent of O. 4) nautical miles er d n• 

September- Ootooer , the movements ~eTe 0 fchor e to the extent of 

o. 7) 0 utical miles pe day . 

efere aes : 

Haahe- • _he General drog-ranh and 

il dro narnios of the a' re 

of Hud on ay e 

ontr . anad . io1 . and Fi • 7 , 9 , 1 31. 

Hachey , R. B. 	 C n ibutions to the !ydr renby 

of tho aters f the Seo'1 n 

Shelf • 

. s re ort to the Biola ioal 

Board of 'ansa . 1932 . 

Jaoo n , J . F. nd Jensen , Aa e J . C. sminat10n 

of ydro -enhioel - eaBuxementa from 

the .0 es oh vessel n 1 rer,' and 

II Duna" dur i t e summer of 192 4. 

_ap arts et Proces- Verb . 39 , 31- 84 1926 . 

S ndstrom , . • J . dr amics of Jenadien 

nntic 

n d . FiB . E _ ed . 1914-1..5 , ottawa 22 -~43 

1 19 . 

Smith , d rd· . p~ ot i c 1 e'hod of' e1 -t nin 
Oce4') Wl'l'e hrG a d .LI. 



Station Depth Den t S. Volum n , l) nth . Grad ' }"It 
(in s ' tu) (o'yn. rnt!t"re.s) ( Q')"Q. C"., s.) 

45 Om . 24 .10 97647 0.000 9. 2 
" 25m . 24. 9Z 975.53 24 . 400 7.8 
11 50~ . 25 .3 97504 48.782 5 . b 

4 Om . (.; 2 .17 97b40 0. 000 7. 9 
II 25m . 2 975 2 24 . 398 6 . 7 "" 8 

50m . 25 . 3 97478 48 . 776 4.9 
II 75m . 26 .10 97422 73.139 3. 2 

100m. 26 . 26 97397 97.492 1 •. 8 

47 Om. 23 . 96 97 1.)0 0. 000 5 .6 
II 25m. 25 .54 97498 24 . 395 4 . 7 

5Om . 25.97 97446 48 . 763 3 . 9 
75m . 26.15 97417 73 .121 2. 7 " II 100m . 2u . 37 97387 97 . 472 1 .5 .. 150m• 2 .95 97309 140 .140 0. 4 

48 Om . 24 . 45 97 13 0.000 2 .8 
I 25m . 2.5 . 25 9752 24 .393 2.1 

n 50m . 2 . 08 97435 48 . 763 1 .1 
II 75m . 2 . 45 97390 73 .116 0. 4 
n 100m . 2 . 79 97347 97 .458 0.1 
II 150m. 27 . 05 97301 141.o .120 0. 2 4 __ ~ 

/I~ /////t1~t;I/////;;~.~///// / 

I 

I I / / ///// rf.!-r 
4- Om . 24.43 97b15 0. 000 2 .1 
" 25m . 25 .45 97502 24 . 390 1 .7 
n 5Om. 26 . 04 97439 48 . 7.58 0 . 9 
" 75m . 2 .55 97380 73 .111 0. 2 
11 100m . 26 . 80 97346 97 . 452 0. 0 

50 Om. 24 .49 
" 

97610 0.000 0. 0 
" 25m . 25 . 78 97476 24.386 0. 0 
II 30m. 26 . 45 97400 48 . 74b 0. 0 
II 75m . 26 . 72 97364 73 . 092 0. 0 

51 Om . 24 . 53 97b16 0. 000 0'. 7 
" 25m . 25 . 76 97478 24 . 387 0. 6 
II 5Dm . 2 . 24 97420 48 . 749 0.4 
1/ 75m . 2 • 4 97372 73 . 098 0.1 
" 100m . 2 . 79 97347 97 . 438 0.0 

52 Om . 24 . 46 97613 0. 000 2.1 
\I 25m . 25 .55 97497 24 •.,;89 1 .8 
\I 5om. 2 .11 97432 48 . 7)5 
1\ 

1 . 2 
75m . 2 . 55 97380 73 .107 O.b 

" 100m . 26 . 72 97353 97 . 4 9 0. 3 II 150m. 20 . 93 97311 140 . 11.5 0. 0 
200m .II 2.7 . 09 97277 194 . 'J02 

". 9IIh 

, bl:e 1 . H'rdrodynamio d ta for June. 1932 ( continued ). 



Station Depth 

5~ 	 Om . 
251Jl . 
50m . 

II 
 75m . 
It 100m. 

54 am . 
II 
 25m . 
If 50m . 

55 Om . 
I 
 25m . 

50m . " 
5(. Om . 

II 
 25m . 
\I 50m . 
11 


57 Om . 
25m . " n 5Om. 

58 Om . 
2.5m . " II 	 50m . 
75m . 

~ ble 1. 

Density 

24 . )6 
2,5 . ,0 
25 . 77 

20 . 03 
2' . 22 


24 .24 

25 . 29 

25 . 72 


24 .1, 
2.5 .13 

25 . ?1 

24 .10 

25 . 20 

25 . 48 


24 . 00 
25 . 28 

2.5 . 1 


23 . 98 

2.5 . 09 
2.5 . 74 

25 . 88 


S. Volume 
(in situ) 


97 22 

97521 

9746,5 

97429 

97400 


97 33 

97522 

974 9 


97644 

97537 

97470 


97 47 

97531 

97492 


9765 

97523 

97480 


97u.58 

97541 

974u7 

9744} 


droclynamio data for JtUle . 

vvn . De th e 
(dyn . metree)

0. 000 
24 . 393 

48 . 7 & 
73 . 128 

97 . 482 


0. 000 
24 . 395 

48 . 7" 9 


0. 000 
24 . 398 

48 . 774 


0 . 000 
24 .397 

48 . 77.5 

0. 000 
24 . 398 

48 . 774 


0. 000 
24 . 400 

48 . 776 

73 . 140 


1932. 


Gradi ent 
(dyn . oms . ) 

7 .8 
7.1 
,5 . 8 

4 .2 
2 . 7 

8. 2 
7. 3 
5. 9 

8 . 3 
7 .1 
5 . 5 

8. 4 
7.3 
5 .5 

8 . 3 

7.1 

.5 •.5 


8 . 3 

6 . 9 

5 . 3 

3 • .5 




------ -----

II 

Station Depth 

4.5 Om . 
II 
 25m . 

30m . 

4 Om . 
25m . 
5Om . " II 75m. .. 100m • 

47 Om . 
1I 25m . 
II 50m. 

II 
 75m . 
II 
 10m. 

150m. " .. 175m • 

48 Om . 
2.5m . 

II 
 30m . 
II 
 73m . 
II 
 100m. 
II 
 150m. 
Il 200m. 

49 Om . 
II 
 23m . 
/I 30m. 

73m . " II 
 100m. 

.50. Om. 

2.5m • 

30m . 


II 75m . 

\I 90m . 

51 Om . 
II • 25m . 
It 50m . 
It 75m. 

100m. 

~ ble 2. 

Density 

23 . 24 

25 . 26 

2.5 . 62 


2; .17 

25 . 24 

25 . 73 

26 .15 

2u . 27 


23 . 0, 
25 . 43 

20 .12 

26 . 39 

26 . 83 

27 . 01 
27 . 07 

22 .57 

23 . 1 

26 . 20 

2 • .58 

2 . 84 

27 . 02 
27 .12 


22 . 71 

25 . 58 

26.01 
26 .54 

20 . 7.5 


22 . 93 

25 . ?3 
26 .13 

20 •.57 

20 . 72 


22 . 98 

25 . ? 
2 .1.5 

26 •.5.5 

2 .77 


drodynamio 

S. Volume 
( in situ) 

9rl'/29
97.52.5 

97479 


97734 

97527 

97408 

97417 

97395 


97747 

97509 

97431 

97395 

97343 

97304 

97288 


97793 

97492 

97424 

97378 

97343 

Q7304 

97274 


97779 

97495 

97442 

97381 

97350 


97758 

97480 

97430 

97379 

97358 


97753 

97478 

97428 

97380 

97349 


data for July, 

n . Depth . U'r dient 
(d.vn .me t res) (dyn . oms . ) 

0. 000 5 .1 
24 . 407 5 . 2 
48 .7 8.5 3 . 9 

0. 000 4 .5 
24 .408 4. 5 
48 . 782 3 .6 
73 .143 2. 5 
97 . 495 1 . 3 

0. 000 0. 7 
24 . 407 0 .8 
48 . 775 0. 5 
73 .128 0 .2 
91 . 470 0. 0 

140 .132 0, 0 
- 't------ ------ ­

0. 000 0. 3 
24.411 0. 0 
48 '176 a a 
73 ,126 o 0 

4bb 0. 0 9Z · 14 .128 0. 0 
194 . 773 0.2. 

0. 000 1 .1 
24 . 409 1 . 0 
48.776 0. 8 
73 .129 0 .5 
97 . 470 0. 4 

0. 000 0 . 2 
24 . 40.5 0. 5 
48 . 769 0.6 
'/3 . 120 0.5 

0. 000 0. 0 
24 . 404 0 . 4 
48.7v7 0.6 
?3 .11A 0.5 
97.4.5') 0.4 

1932. ( continued ) . 



Station 

52 

De th 

am . 

Density 

23 .14 

S. Volume 
(in situ 

97738 

Dyn . De the 
(d n .metrea)

0. 000 

G adien t 
(0, p . oma . ) 

2. 2 
" 
,I 

11 

25m . 
,Om . 
75m . 

luOm . 

2.5 . 51 
26 . 3 
2 . ,8
26 . 1 

97501 
97440 
97396 
97364 

24 . 40.5 
48 . 773 
73 .128 
97 . 473 

2. 5 
2 . 2 
1 . 7 
1 . 2 

150m . 26 . 87 97317 1 .143 0. 4 
n 200m . 2 . 98 9728'] 194 . 794 0. 0 

.53 Om • 23 . 44 97710 0 . 000 7 .5 
" 25m . i..!l . 41 97511 24 . 4 03 8 . 0 

50m . 25 . 80 97462 48 . 775 7 .3 
75m . 25 . 91 97~40 73 .13A 6 . 0 

" 100m . 25 . 97 97424 97 . 496 4 . 2 

54 Om . 23 . 34 97719 0. 000 8 . 8 
., 25m . 

!jOm • 
25 · 32 
25 . 52 

97519 
9748' 

24 .405 
48 . 7 1 

9 .1 
. 0 

.5.5 Om. 23 .10 97742 o. 00 9. 7 
11 

\I 
25m. 
30m . 

25 . 09 
25.44 

97.541 
97496 

24. 10 
i'r8.790 

q.5 
8. 0 

56 
" 

Om . 
25m. 
5Om. 

23 . 20 
2]) . U2 
25.31 

97733 
9734 

7528 

0.000 
24.410 
4 • 5 

10 . 2 
1 n. a 

8. 

57 
II 

am. 
25m. 
,50m. 

2,3.16
2 - .14 
25 . 43 

7736 
97536 
97497 

0'. 000 
24 . 409 
4 . 78 

.5 
9.4 
8.0 

58 
" 
II 

Om. 
25m. 
50m . 
75m . 

23.06 
25.19 
2,5 . 44 
25.5 

977 
75)2
74 

97471 

0. 000 
2 .410 
48 . rJ8 l 

73. a 

9 • 9.4 
.0 
.9 

J: ble 2 . drod n m c d fo . ul , 1 32 . 



c- r.>.... ti n De th Den it ..., . r Iu e th· · b·radi nt 
(in situ ) e ) ( d';1' . CTT )

4) Om . 22. 05 7843 0 S.O 
n 25m. 24 . 4 75 .5 	 24. 2 
11 50m. 25 .43 7A 	 4 .797 

4 	 22. 05 ~7 43 0. 000 4 . $ • 
\I 25m . 24 .70 9(1579 	 24 . 428 4 . ::' 
II 50m . 25 . 93 9744 	 48 . 807 3 .4 
n 75m . 2 .17 97416 	 73 .165 2 .9 

luum. 	 26 . 22. 9'/400 97 . 5 6 1. 9 

47 Om. 22 . 00 97 842 0. 000 I . $" 
25m . 24 .70 97579 24 . 28 0. 9 

u ,Om . 20 .13 97430 	 48 .804 0. 4 
750 . 2 .59 97377 	 73 .155 0.6 

II 100m . 	 26. 75 97350 97 . 496 0.6 
150m . 	 27 . 00 9730 14 .1 0 0 • .5 

II 175m . 	 27 . 7 97223 ------- ----­
48 Om . 22 . 09 97839 	 0. 000 2. .4­

I 	 25m . 24 . 6 97.583 24 .428 1 . 8 
II 50m . 26 . 05 9'/438 	 48 . 806 1.1 
II 75m . 2 .23 97410 73 .1 2 0.8 

100m. 2 . 78 9'/34 0. 4 n 	 9Z ·.5 07I II 150m . 27 . 03 9730~ 14 .170 0.4 
n 200m . 28.02 9'7188 194 . 793 2 . 2 

49, Om . 2.1 . 9 97Cl;1 	 0. 000 2. 2 
25m . 24 . 2.5 97 21 	 24 . 434 1 . 0 
50m. 26 .14 97 29 	 48 .81; 0. 0 
75m. 26 . 50 97384 	 73 .1'7 0.1 

II 100m . 	 2 .85 97341 97 • .508 0.1 

.50 Om • 21 . 98 9784 	 0. 000 0. 2 , 25m . 25 . 23 97.52 24 . 422 0. 2 
50m . 2 . 08 97435 48 . 792 0 . 3 
75m . ----- --- -- --- --- - - - -­

100m. 	 26 . 76 97349 97 .488 0 .. 7 

51 Om . 21 . 9f' 97849 	 0. 000 OA­
II 25m . 25 . 0.5 9754.5 2 .424 0.2 
" .50m. 26 .1 97432 48 . 796 0.1 

75m . 26 . 52 97383 ?} .148 0. 2 
100m. 2 . 73 97351 97 . 490 0 .1 

52 Om . 21 . 87 97 58 	 0. 000 0. " 
It 	 25m. ~5 . 2.2 91.529 24 . 42.3 0. 0 

5Om . 26 .10 97433 48 . 793 o 1 
7;m. 2' . 4 97388 73 .14 0.1 

100m . 2 . 80 9734 97 . 489 0. 0 
150m. 27 . 00 9730.5 14b . 15l 0. 0 .' 	 ~ 7. D S­f 7..s-"'· 	 97:290 

53 Om . 22 .11 97837 	 0. 000 1 .6 
[I 25m . 25 . 54 97498 24 . 417 2 .1 
n 5Om . 25 . 92 97450 48.7 86 2 . 3 

75m . 2 .18 97415 7;' .144 1.8 
100m . 	 20 .43 97:;Al 97 .494 0·9 

7!Q£/e J . I-Iy4'rod,nOr>? ~ ~ d~Tq ~,-- C1(./C;u.r~ /'1.?:2 (Con T-LL"·,.h >"'/ I 
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Stat i on 


.54 


5.5 
d 

'$& 

56 

II 


11 


.57 

t 


II 


58 


70 

I 


71 

It 


II 


It 

72 


II 


II 


II 


:r 

Depth 

Om • 
25m . 
5Om . 

Om . 
25m . 
50m . 
' ';m . 

Om . 
25m . 
5Om . 

om . 
25m . 
50m . 

Om . 
25m . 
,Om. 
75m . 

Om . 
25m . 
.50m . 

Om . 
2 m. 
50m . 
7.5m . 

100m. 
150m. 
175m . 

Om . 
25m . 
5Om . 
75m . 

100m. 
150m . 
200m. 

ble 3 . 

D nsity 

22 .14 

24 . 65 


. 2.5 . 63 


22 . 45 

24 . 70 


.2.5 . 39 

'"-~ : !iIx 


22 . 49 

24.72 
25 52 


2.1 . ' :; 
25 . 23 

2.5 •.51 


21 . 83 

2.5 . 03 
2.5 . }6 
25 . 92 


22 . 08 
25 . 68 

20 . 04 

22 . 06 
24 . 84 

20 .18 

20 . 61 

2b .73 

26 . 94 

2 . 99 


21 . 89 

25 . 22 

2 . 0 

2 . 49 

2b . 87 

27 . 03 
27 .18 


drodynamio 


S. Volume 
(in i tu ) 


978,4 

97584­
97478 


97804 

97.579 
97.501 . . 

971'\00 

97577 

97488 


978b4 

9752ti 

97489 


97864 

97547 

97504 

97439 


97840 

97485 

97439 


97H42 
97.505 
9742 

97374 

97352 

97310 

97290 


978.58 

97529 

9743~
9738 

97339 

97303 

97267 


data for Au ust , 

n. e th . 
(dvn .metrea)

0. 000 
24 . 427 

48 .810 


0. 000 
24 . 423 

48 . 808 


0. 000 
24 .422 

48 . d05 

0. 000 
24 .424 

48. 801 


0, 000 
24.426 
48 . 807 

73 .17.5 


0. 000 
24 . 416 

48 . 782 


0. 000 
24 . 426 

48 . 800 

73 .1.50 

97 . 491 


146 . 1.57 

0. 000 
24 . 423 

48 . 794 

73 . 147 

97 . 488 


14b . 149 

194 . 792 


1932 . 


r d ient 
(dyn .cms . ) 

4 . ~ 
4. , 
3. 0 

4 .~ 
4.4 
3. 0 

4 .1. 
4. 2 
3 . 0 

3 . ~ ,. 

3. 0 

4 . ~ 
4.2 , .2 

1 . 7 

0. 0 
0. 6 

1 . 1 


1 .1 
0.7 
0.1 
0. 7 
0.7 
0 . 4 

0. 1 
0 . 0 
0. 0 
0. 0 
0. 0 
0. 2 
0. 0 



St tion Depth Density S . Volume :Jv"n . Depth Gradient 
(in situ) (d; .metres) ( dyn . em . ) 

4.5 	 Om . 22 . 46 97803 0. 000 8 .6 
25m . 23 . 81 971.;63 24.433 7 .2 " II ,Om . 25 . 42 97 498 	 48 . 828 .5 . 9 

46 Om . 23 .17 977} 0. 000 8 . 5 
25m . 23 .7 8 97666 24 . 425 

'I 

Z· 9II .5Om . 2.5 . 2~ 97.514 48 . 823 	 . 3 
II 75m. 2.5 . 69 97 4ul 73 .195 4 . 

100m. 2 .12 97410 97 . 554 2.3 

47 Om . 23 . 04 977 48 	 0 . 000 7.6 
1/ 25m . 23 . 2 97681 24 . 429 5.6 
11 .50m . 2.5 . 4} 97498 48. 82 4 .1 
\I 7.5m . 26 . 00 97432 7~ . 19 2. 2. 6 
II 100m . 26 . 46 97379 97 JJ3 1 . 5 
II 150m. 2 . 8.5 97319 14b . 217 0.3 

48 Om . 23 . 37 97716 	 o 000 0. 0 
II 21"m. 24. 59 97589 24 . 413 0. 6 
11 50m . 2 . 02 974 1 48 . 792 0 . 9 
\I 75m . 2 . 43 97391 73 .146 0.6 
II 100m. 20 .73 97352 97 89 0. 3 
II 150m . 2 . 97 97308 146 .154 0. 0 

200m. 27 .18 97268 194 . 798 -----­" 
49 

II 
Om . 23 . 05 97Z47 0. 000 1.1 

25m . 24 . 26 97 21 24 .421 0. 9 
n 50m . 25 . 88 97454 	 48 . 805 0.7 

75m . 26 . 43 97391 	 73 .1 1 0. 2 " II 100m . 26 . 80 97346 	 97 . 503 0. 0 

50 om . 23 . 33 97720 	 0. 000 0.1 
n 25m . 24 .10 97636 24 .420 0. 0.. 30m • 26 . 28 97416 48 . 802 0.0 
II 75m . 2 . 48 9738 73 .152 0.1 

51 am. 2) . 31 97722 0 . 000 0.7 
II 25m . 23 . 94 97051 24.422 0. 4 
II ,Om . 2b .10 97433 4H. 808 0. 0 

75m . 2 • 0 97376 73 .159 0 . 0 
" 100m. 26 . 83 97343 97 . 499 0.0 

.52 am • 22 . 79 97772 0 . 000 13 . 0 
I 25m . 22. 88 9'/ 7.52 24 .441 10. 8 

30m . 24 . 39 97597 48 . 160 7.1 
II 75m. 25. 84 97447 7 ~ . 241 4.1 
II 1 00m . 2b . 29 97394 97. 596 2 .6 

150m . 26.78 97326 14 . 270 0 . 8 
II 200m . 	 26 . 93 97290 194. 930 ----­

. 'able 4. drodynam10 data f 1 Sa tembar-Octob er, 1932 . 

( oontinue d) 



Dyn De th ~radient 
(~vnamio metres~ (n n . oma ) 

Station De th Density S . Volume 
( :in 8itu 

t 53 Om. 2 . 72 q7778 
u 25m . 22 . 8.5 977.5.5

50m . 24 . 94 97544 

.. II 75m. 2.5 . ' 8 974 3 


100m . 2 . 23 97J60 


.54 Om • 22 . 93 977.58
, 25m . 24 . 00 97 4.5 

" .5Om . 2.5 . 80 97462 


.5.5 Om • 22 .8 9776.5 
11 25m. 24 • .5 97.583,. 50m . 2.5 . 88 974.54 

,5", Om . 22 . 90 977'1 

2.5m . 24 . 5.5 97593 


1/ 50m . 25 . 64 97477 


57 Om . 22 . 94 97757 

II 2.5m . 2.5 . 04 97,540


.5 Om • 2.5 .66 9747.5 


.58 Om . 22 . 86 9776.5 

I 25m . 24 •.54 97594 

II 
 .50m . 2.5 . 49 97491 ' 

11 75m. 2.5 . 90 97441 


0. 000 
24 . 442 

48 . 854­
73 . 230 

97 88 


0. 000 
24 . 42.5 
48 . 813 


0. 000 
24 . 419 

48 ·199 


0. 000 
24 .419 

48 . 803 


0 . 000 
2 . 413 

48 . 791 


0. 000 
24 . 420 

48 . 806 

73 .173 


12 . 5 

10 . 2 


7 . 2 
4 . 7 
2 . 9 

6 . 3 

.5 . 7 

5 .1 

4. 9 

4 . 9 
5 .1 

5 . , 

'.i . 3 

5 .1 


4.1 
4. 7 
5 .1 

.5 . 8 

5. 7 
5 . 3 
3 . 7 

able 4 . Hydro~amio data for September-October~ 1932 . 



