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 ABSTRACT

C ¢ n ’- < G e T o
This project describes. thevprocossing of 8. T.D. and current meter

data which was obtamed at
mster tecords reveal tidal p riod uscillations in-the: LabraduruCurrent
‘am:l two very good records o ne_tialcurre,nts. Ol:ean densinas were. '

calculated from the S.TiD, " readings and an attempc was made to cslculste

»

_current velacity from densny d:.ffuxem:es.

\
s il

glek Lahrador in August 1972. The current .I
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_.rendings and curmt mter reconis uhil:n wer btnined in August '195

‘on tl\e C S S. Dawsnn cruise by Memrinl Un er ity- i i}l_g,

ta

- . Chapter I gives n generul despript of the dﬁta,i(s T.D..a

'meter). and aw it was processed. The ;un"en eter datn is dascr

!
/
s the vnuous methods of pluttmg this d.an are | scribad n.nd mteqi

The mst relarkable itenms fvlmd were tidll peri o‘_scula't'ior{s in
Rk
currcnt. ‘and two.very good records of inertial ciifrents.

. 1
ic theory of lnertx | currents nnd dils'

Chnpter r gives soieu

.the oscillntlon penod md ndius of innrzi; of hese menialwhfnts.
The: ohserved values were fmmd to ngtee very. vel with theoretiull’

values. R E ) Y ’ e [

.and dlffusion of :oncentmtions in :ha ocean angjléscribes an at empt 67

:cal:ulate cutrent veiocity from dunsity diffaran éi .. A btief cb arison '\

Labrador area.’

Au r.he figures,in thls report” u-u plnc
revehnt Appendicesl follw the Nbli\aguphy

iy

. f(fhppter 111 g;kves‘ some théory v.‘onc'éning the, halance - betwean Ldvection , E




I S L

-. General Des¢ription A ! : )
— —— . i K

5 11|e data :.lscd dn this project was collected. on th‘ Menbxi 1 University

mgineermg Depsrtw\t Ocemngraphic Cruise té Slglek hbrador in Aogust . 5

. 1972 aboard the C.5.5. ‘Dnlson of the Bedford Instxtut of Ocelnogtaphy R

(B.1. 0 ) The primary im of this cruise wns :o st iceberrmvéunt

&

and possxb!e predictiom of iceherg/‘mvemnt grom &uta collected in, tha E
nrel. The cnuse “sche: ula is given in Appsndix A an the area of the _study

is shmm in Figures 1 rnd 2. The nim of thh p jel:t is to process gt

and displny snue of the data, rellnng to the len r Currenc, uhich was 3l
cullected on this cruise, 1. b, ]
lepth’ (¢ :T.ll’.’) ‘raldlngs- o

!
Duung t.his cruis sllmu:y. tempenture md

were uken at all stltions shown on Fxgure 2. with Bissett-Berman self- P

nscording s. T.0. mter' instrument and -a snp'l'e

The spedﬁcnlm ofv (M

of jts recvrd are g:ve ‘in. Appendix B. 1\10 sets o

thes’ S T.D. reudmgs . ’,

were: taken ulcng the threu mn Eut-vlest _traverses; one set m'ﬂugust 11 -

from stations 15

(See Figuré z)

10 23 ‘on r.lm Hest to m\tmns 9, 1a 31 on the East *

: mdi»' a-t" are ﬁmctions of - teanatm mm; by




" Koudsen 2], md o (s 1)'x 1073,

‘_'\;here s is .the speciﬂc grnvity
: of sea uater at’ 0 Centignde refamd to distilled water-at. AI ”
ﬁgtade The cllculatud term is o, = (s, _-_xr)_ x 107 - where Sy ds..
Cific grnvhy of sea’ Hnter st :t° Centigr;;dé (See l}ppendi‘x D).

A ‘tontour mpping prona!n [3]- (See Appendic C)’ vnsiéveloiz‘ed» by. this %
wr{ter, mid u{s‘ed-ta:dﬁv u'-ceax; ?ansity‘ (btj cnntour maps of the ‘areéd of .

& thu three luin traverses ‘for both the Augut 11- 13 und the August 24-26 .

sats ef S8.T. D. Teu ng . Density cgntnut maps uf 'horizontal cross-sectiuns

at ‘the surfnce and a

ths of 10 20, 30 50, and 75 metens were

dwm by thisl pregrm (sae hgures 3 to 14). Vert:lcal emss-secuons

vere ulso wntoured in, this manner md are shmm in Fjguras 15 to 20. . These ' h

cuntour uaps are disc‘gsed fnﬂher in Chapter III.

" The densi.ties ure nlso uséd in an uttempt to cnlculate the' velocines

“of r.he Labndor Curnmt fm deruity changes with respect to dlstmce. This *

1du {s davalaped and expllihed furt.her in Ch:}Jter 111,

‘rhtee Brai.ncon poori.ng Cummt Me'.ers Were placed at each. of the sgitltms
A, B, und C and two NiB.A. Cur.ront Meters: wure placed at sntion D. The ' :

cpn gurrent dmers have 'a savonius rotor with a photograyhic raconiing_ g

25

devh:e and the N BA.. mete have screw r‘tmpsller with a’ magnetic tnpe .
recnrdmg devica W /er" utions ‘of these instnmunts are given in

Appendix B Thesa meters were yositioned to record surface lidwuter, and

bottmn currunts mn the subscripts 1 2,3 tefern.n.g to’ surfaca, miduter,' o
md bottom posiﬂon: respecuva‘ly. 'me exact lqcltxons and- ﬂ,opths of these
g meters- are given in Tuble !, and ngure 2 '

me lmncun cmnt meter records were re-d -.nmmlly fre- the phnto-
” G108 nel and

ﬁl- by Bedford lnstltute of 0

sent o, Memﬂsl Dniversity as’ rolled plper upe ncords. a1l Braincfm :

negnr ords gxcpp: @ vere roturn‘ed from E.l,q. ‘These plper? o




Station K. Lat. W. Lohg’

oL S84 62.01.9°
€2 - . 58.39.4.. 62.0L.9
€3 . 58.39.4 " 62,0L.9 -

TR S8 s.,

B2 - 58.36.8 62.09:5

B3 . 58,36.8. 62,09.5

58.28.2 . 61.57.0

A

A2 58.28.2  61.57.0°
S A3 . 58.28.2 61,57.0
SpE sz eLsia

I D2 - 58.42.7 61.53.1°

: Coginl lp g
‘Ey(for'd) - 58.18.20 '62.01.80
: . Y i

LB (m'ship)

E, (for'd)
'1(‘""“’)

Water

Depth

m)

‘ Inst. - Inst.

Depth ~ Seriel
(@) ¢

Braiacon
13 124
75 - 190
166 - %0

CAug. 11 1219
_Aug. 11 1227

Avg. 11-1234

;11 1448

Tinme Recovered
{ gy 25 2047
Avg. 25 2051
Aug. 25 ° 3055
Aug. 25 . 1954
| avg. 25 1957°
A_ugi 25+ - 2000
Aug. 25 2352
{ Aug. 25 2347
Aug. 25 °
‘Aug. 25 . 2205,
Aug.. 25 2204

S172

100 ' m&u_x

Aug. 20 211.0
Aug. 20 2140.

Aug. 21 0816
‘AQ;.’ 210816

hug. 20" 2308
Aug. 20. 2308
Aug. 21" 0912
Aug. 214-'091'2

AND~ OPERA]’ION TIMES OE THE CURRENT METERS

,iL

Total

Time . -~
(Hrs. Min.) .

1528

Lt 1:28

- oEse
‘0156

]




records were then transferred by- the Engineering Department's PDP/12
) computer_, through several steps tc ASCH papet tspe and to an IBM
readable mngner.:c tape. Smce these meter tecurds ware read mnnually and

eclsely, There is

since- the photag—up}uc ﬂ:jdifﬂcult to, intetptet )

a great possxbxlity of erro¥s in this.data.. , o

A ter processin

numbers +8s ‘sh

osg"- ods” 273 'oou, 000 -

For thé above reasnns

rendings h s been disputed and 1: \mreliabla [5]

the§e currept meter Teadings were not cnrtected for tiit.

The ‘curfent ‘speed ' V in cn/sec fur each’ t1me mtetval DT -i(‘

]
mnutes was. a.lculated by IBM 370 cnmputer using equatwn 1.2 [5],

B = hepnning readmx (revolutiuns) L

CIE & end rending (revo!utions)

vD‘l‘_ = interval betweew readings (approx. 20 nin.)

develaped by the writer for this purpose. ;-

thase Bramcon records consisted of five three rhgxt

£ alo’u 'l'hese vae numbars rapresent resw,,,_’




,Thu speed © and 1ts corresponding dlrection was convurted to North und

Esst components by this sane progran. . Be ®E T s ] o

Thls ptogra.m ‘was then modxﬂed to call ‘a piotter su.broutine
pnckage : [7] ] and velocity and dlrectim 1n degtees true North were. :
plotted against tine' £0T 11 meters at stations A, ;fand C (Seo g e, . '

Figures 21 to 23) l“lhe pmscnbtd ‘intetvul DT Df 20 mnutss between oo . v‘ -

.readings was used ln these plots.: ' - ‘ ; 3

From these pluts the followmg poxnta‘can ram{ily be see ;-

occirred about ‘Augst .

“ A sig-nifi:ant incrense i spee i

.22- 23 For surfuco meteré Al and Cl The rlsta for’ suﬂ{ace

# meter Bl did not shuw such an’ incressa in speed’

A‘ circular dire?tio‘n changa accompmied these increéses in

.8 eed. Note also that thesa events occumd at tha same

tlme as‘a severe low ptessure .'h\ the study aren. This low

. pressu-re is expluined further in d\apter 2

’ms Speed mnotdmg dence in beth mdwater utars AZ

nnd Bz seems ta hnve mlfumftimed sihce the readings are )

o

npproximataly the same for ‘the. whtﬂe rpcord X ’ ‘

: Althaugh all the! Braincun meters were set to read at 20 !

mlnut intervals, the bntfom meter C3 snems to have sto-ppe

2 days bafure it was ntrieved. It is not knwn whether th o

’timing device ip this mater nperated correctly every 20

mnutes nnd the m:er stopped 2 days early, or if the «”

tming devica npented at ©22.81 minute mtaﬂnls nnd d




The hster at B3 behlvad simluly to that ;t CS ‘as: desmbed !

above but the effect vas not so pe-t. sinklarly, msler AS.} :

appelrs to have vpunted beyund its _Tecovery - tin or it took 4 o

. :rend:lngs in _19 S7 minute intervnls.' .

11|e progrnﬁ wt! lxain nodlfud to plot currint velodties ts North
nnd East’ coupcnenzs. ; (See Flg\xres 29 to 36) This mthod uf d:lsphyxnz ', > ‘

a curtent valocity ve:tor by component's is a standud method in ncun-v b

aguphic work [8], whereas the previuusly described plnts ‘of apeed

direc‘ﬂnn (Figures 21'to 28) are mpler methpd . whlch was found ) (

easier to understmd and. 1nterpret v:\suully. .. From ghese conpment-\yiso ®%

velocuy plnts the fnlllonnl can be seen : ' ] o
‘6. For meters Al md Cc1 Eroll Ausust‘ 22 to August 24 the North

_and East caq)onenn ars l.bout 1/4 peﬂod out of phnsa. This is -

an: 1ndi:atlvn of an inerﬁll . cm-rent and ls expldned

. Further ilg:_ChlpAter‘Z. =

'mel North and East co'q.)bn'ahts; Qan also i:lbt(ad as 'a ptbmssiv;e ~

vector diagrln Figurcs 27t 4 ) ‘to shw tha directivn nnd mgnhude vuf

m:h' stltion with' tlm :

Tlne on thase chuts is’ m‘ﬂmd Aat:

day fron August 12 o Auzust 24 Thase chnrts e'mploy a vn-i.able ncording

mtm{ul DT as described 1n 4 lnd 5 lbove. rhese gromssiva vector




A = 2L an ., .
8. - Thc 1nertial / currents of Augusg 22 to Augmt' 24-at

stations Al nnd\ €l are readxly seen from N\esc ptomssive
- a e
veqtor dilzrms } d.

9. The net southward movement nf the current has superimposed ‘upon- . -

u, small circular ]oops with a por,md of osclllstwn .approx-

imately equa‘l to that of the sem-dxurnal tide (12.42- hrs ). J

These clrcular loops in the current pat.h weré compared with' the tide
ubles and with t‘;; panhl record of a ‘tide gunge which was insullea at
Saglak (Figure 45) The t .es of these loups{were found to agree very .
well ulth the time of, high uater slack on hoth the'tide tables and the
tide gu’age record Thxs ag-reement hwever, is restricted to t.he period

before“the influence of the low pressure syster

\ pouer spec\‘.ral annlysls program (BMDOZT)[IS] was appliad to the
current meter. data of ‘stations A}, Bl, " and ~_'C1. "The spectralvmlyﬂs
was first perforned on the whole record and the predominant period of

oy R . .
oscillation was found to be greater than’ 13 hours. Because of the’

pi‘ofouqd effect of “the storm of Aug\istuzzf 1972, it was decided to do a’

separate spe;:trai~mulysi's for the periods before ‘and‘ufter_the.stf)m. )
This revealed a tidal . oscillation period ‘of'about ‘12.5 hours before
the influencesof the Vlow pre;'suxv-«; syst‘ein for moters | ; Bl nnd C1,
After tha s!om an osculatxon period of about 14 hours was found for )
meter. Al 14, 3 hnurs for Ci, and Bl had an oscillstmn puuod of
about ,i-s\s hnurs ‘l‘hese tesults are smarhad in Table 2 and the

14 - houx’ inertia penod of meters Al and ‘o is {unher qtplained in ¢

. . 2 e
Chnpter Z.w ) Al .

C e

——




TABLE 2 ? ToE

' : Summary of Spectral Analx'sis Results « . . .

for Oscillation Period 'T in.Hours'l-

“Current . .. Whold, . ° Before K * After’

Meter ) Record - "\ storn Storm -

M 183 . s - i

O R T - i3

. .

g , @ ;
o SRR LRI U

The NBA current meter recurd at’'station . D was not pr’gessed w1th ‘the

Bramcun recotds because the NBA dal:a fofmat is not compatable ‘with the

computer programs uséd for the Bta_incgn'rscords.

o.

.Since the powe‘r spactrum is a Fauner transform of the autocovariance funcuon,
and {n th:,é’case is‘ dommated by a smgle narmw frequency brand the: peak"é
peak penod of the autocovarmnce £uncuon, wluch was alsn generuted by
BMDDZT can-be used ta \estimate .the most slgn1£1cant frequency _The resplution
of the autnvarmﬂce funcuon is the sanme interval of the current records

( 33 hrs ) and this determines ‘the acnuracy ‘of estmatmg the peak tolpeak

‘period.. Then the prnhable error in the periods: given in. the ahove table is

orge’l‘\-slf a sample ipterval or © .17 hts.
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CHAPTER II

InertialCurrents

The following equations (2.1) and (2.2) represent a balance of coriolis
and pressure gradient accelerations in a two dimensional, horizontal,

frictionless ocean , [8], [4]:

" 1
F - o 8w = oo gg- @.1)
% + 2 Sin ¢u = 'E»l_ % 2.2)
where u = horizontal velocity in the x "direction
v = horizontal velocity in the y direction
p = pressure
w = angular velocity of the earth
¢ = latitude in degrees
p = density of sea water

The pressure gradient term in these equations could be caused by a
sudden wind stress [8], causing a slope of the ocean surface, and when the
wind stress ceases the pressure gradient becomes zero and equations 2.1 and

2.2 thenbecome:

au .

= = 2w Sin ¢v (2.3)
SV o 2uSin gu (2.4)
dt X

These circumstances are suspected to have occurred in the Saglek area
about August 22, 1972 after a severe low pressure system in that area. The

Passage of this low resulted in a drop in barometric pressure from 1007.7 mb
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to 980.2 mb., and a wind velocity of 50 knots at 270° [9]. This 27 mb.
drop in barometric pressure would theoretically result in an elevation of
the ocean surface of approximately 27 cm. [8]. The pressure gradient in
this case could have resulted from wind stress, surface elevation under the
low pressure, a density difference or the combined effect of all three of

these [10].

Equations 2.3 and 2.4 represent a balance between particle acceleration
and coriolis acceleration and the resulting current is an inertia of velocity

c= vu? + v2 . Solving equations 2.3 and 2.4 simultaneously by addition

we get,
u du v dv
I T - -

and since

A B L o L o 2u du 2v dv

EeRcae MRl VA T T @

< Lod | o

equation 2.5 becomes, Shag s = 0.

This means that the speed c of a water particle is constant. The acceler-

ation results from a direction change and not a speed change.

Solving equations 2.3 and 2.4 simultaneously by subtraction we get:

& g—‘t‘ LS g—: = 20 Sin $(u2 + v2) 2.6
and since
d ekt v du) u dv
® @ (. )

€quation 2.6 becomes



TS = 2 sin g 2 “
—p T - . " . {2
Now if .o is the angle between the x-axis and-the current direction then;

1

and substituting these intd équation 2.7 and di.ffe‘f'ap, ating we ot
; ] R
i > . da . ., 20 Sin ¢ : x ¥

This equation shows tl-i,a};\ﬂis inett’i‘a current chan'ge§ direction at a const7}

'
rate for any given latitude.’

The_ above. explhnaticn shows that a water particle in an inertia current

moves in a circle at a canstant] speed. .This circle is-clockwise in the -

Northern Hemisphere and & comter—clockwisg in ‘the Souti\e:rn Hemisphere,

The ‘perio_dv T of an inertial circle of radius r s given by
T:= &K SRR B ¥

Since the coriolis acceleration is balanced by the centrifugal acceleration, .
2 2 R ; ! 2 :
-E-_—J , that is since i

7 e
= 20 Sin ¢ ¢, “thek . v

c . s 7 o

a:]d equation 2.8 canbe written as;

T .
. T = §Eme .. o )
At Saglek; " Labtador,’ lati:tude 58° 30">N, the inertia period . T is

iven by ‘equation 2.8aas follows:
““,.vTW.",ﬂ' . . . .

. s " ® "uSin 58°%0 o B sy
. . f L3416 ° fetwg Y, e

T ey

-* 14.07 hours,




The ‘oscillation ﬁeriad'fot surface current meters was 'calculated on computer
by a spectral analysxs prugram and found to, .be upptoximately 14 hours for
meter stnnons Al and Cl for the peuod August 21 to August 24 1972

“(see Tablé 2-) lt can also be seen from the progtessive vector dzagrams

for " Al (F1gure 3N, and €1 (Fxgure 43) that the period is npprnximtely
14 hours: From these diagrams it seems that, the clockwise inertlalcurx;ent

is superimposed on the Snuthward motion ‘of the Labrador current‘ X

Wi

Frnm the North and East :omponent valocny plcts for meter s}t‘abu

(Fxgura 29) snd C1 (‘Figura 35) it can be seen that thére is about a
quarter period phase di forence fcr_thg 1ast 4 days' of each ref:ord. “The, s
ratio of North and East components for mpters sAl and Cl' “is approximately

equal to oné for 'the inertiﬂporti\m of the. reé,(or'fi.' .
"y *
The above observatmns were also made by Gustavsm’l dnd Kullenberg (1933)

in the Baltic Sea [8], but ‘these Suglek currents are not so well behaved i.n

their clrchng paths as the Baluc Sea. currants .

‘l‘he current méter at stat’ion Bl ({_-’i_'gui"e_AO)pis.aléa' a surface Im.utef R
ut it apparently does no‘t have the 'net‘t‘ia ciigles of meters Al and Cl. ) v, h
(See Table 2). The osci!iation pe ‘od'- at station . BL! is a‘boub 13.3 ‘i:ours,
“or th)e period August 21 tu August 4 nnd thls daes not agree w1th che
.heoretxcal inenia pennd of 14, 07 hnurs Neither does Bl ‘have the

itude of vellocity wbich was observed at s;attons Al amg Cl on o el

ugust 22 However B1 dces show merual parmd xnfluence.

If we take thé current ve“lo’city ¢ to be npproximntely 1.2 knots o
t station Cl on!August 22, He get’ che radws of ‘inertia by equation 2 9

s Eollows' . o




14.

I
2w Sin ¢

6(1.2)
T Sin 58030

= 2.69 nautical miles.

This calculated radius of inertia compares very well with the observed
radius of inertia on the progressive vector diagram figure 43. From the
progressive vector diagram for station Al (figure 37) the radius of inertia
seems to be about 2.2 nautical miles and this agrees well with the cal-
culated value of 2.24 nautical miles, using a current velocity of 1

knot.

It is concluded then that the current oscillations after the storm at
Saglek were certainly inertial, with a period of oscillation very close to
the theoretical inertia period of 14.07 hours for that latitude. The
radius of inertia of these currents is in agreement with their velocities
and the general characteristics of these inertia currents are similar to
those outlined by Webster [10]. However, it is not known why meter Cl1 had
an inertial period slightly above the theoretical inertia period. The period
of Bl was influenced by inertial currents but not to such an extent as to
completely dominate the tidal period of 12.42 hours. This phenomena at

Bl is discussed with respect to densities in Chapter III.

Russell [14] also observed inertial currents, in June 1971, farther south
in the Labrador current about 200 miles North of St. John's at Latitude
50°30+ North and Longitude 52°30' West. At this latitude the theoretical
inertial period is 15.5 hours and Russell observed rotary currents with
Periods of 15.2, 15.8 and 15.3 hours respectively. These inertial
Currents however did not have a significant translatory component as did

those reported above at Saglek in August 1972.
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CHAPTER III
Densities
Any scalar s is a function of time t and space location (x,y,z)
and hence can be expressed as s = f(x,y,z,t). Then the rate of change

of s is given by:

sas+a—sv+asv 85

ds 3s 3s
@t ot X 'x .y | 9%z 3.1

Equation 3.1 is further expanded to yield

[0 ((Ax ds)\, 3 (Ay as\ ., 3 [Az 23s
at  9x P x 3y p oy 3z p 23z

3s 3s 3s
= (vx e vy 3y + vZ E) 3.2
where Vx, Vy, Vz are the velocity components; Ax, Ay, Az are the
coefficients of eddy diffusivity; and p is the density. [6].

This equation represents the local time change of concentration as the

effect of diffusion minus the effect of advection.

Now let the scalar s be the density of sea water p and let the
positive x direction be southward and normal to the middle traverse at
Saglek (See Figure 2). Then if the ocean density is to remain constant
with time, that is g—: = :—: = 0, the result of advection must

balance that of diffusion. Considering this balance in the x direction

only we have;

i . T S 3
ax( =)= v 455

¥x o 2% [0
& - a2/ (x)P At

which gives

175



18.

a—zg- and 0 are approximated by
9x* ax
|
2 . 4 GGrm-pk-N) 5.5
and
a2 1
E% = gz ((x+h) -2(x) +p(x-h)) 3.6

where h is the distance (15 nautical miles) between the traverse lines.

V'
|
Equation 3.4 was used to calculate values of -A—: for both the sets

of densities of August 11-13 and August 24-26. These velocity factors

Vv
Rx- are given in Tables 3 and 4 respectively and represent a vertical

cross section of the Labrador Current along the middle traverse. In these
tables a positive value denotes a south flowing current and a negative

value denotes a north flowing current.

As was already seen in Chapters 1 and 2, the Current as recorded by
current meters was rotating as well as moving south. The above described
velocity factors(Tables 3 and 4)can at most represent a net velocity vector.
Since the S.T.D. readings were not taken simultaneously but over a period
of about 2 days it is not expected that they be representative of the
density structure of the ocean in this area. The water volume which was
recorded, say, at the middle traverse at one time may have been recorded
again at the south traverse sometime later and this is not representative

of a density difference between the two locations.

It may also be that the southward advection current may be better
approximated by balancing it against the vertical upward diffusion or the

€ross stream diffusion rather than against the longitudinal diffusion.



10
2,083
0,014

=0.012
0,125
~2,138

=5,073

Velocity Factors, (V. /A),

11
2,016
2,024

6,128
5,936
7,286

=3,322

From S.T.D.

A positive factor denotes a southward velocity and a negative

12
=0,156
-0,918
-1,465

7,380
-0,130

R.0

STATIONS

13
=d,057
2,025
=0,594
=0,406
2,914

2130

14
-7,030
-2,027

2,006
=-0,127
-0,032

=-2,014

15
2,069
=-2,039
1,184
=0,226
2,151

0,026

at the Middle Traverse.

16
-2,163
-0,003
=0,105

2,796
2,030

=0,136

readings of August 11-13, 1972 at Saglek.

factor denotes a northward velocity.

17
-0,0833
=0,130
=0,033

B.,540
0,000

=0.130

The coefficient of eddy diffusivity is not known but the magnitude

of these velocity factors should vary directly as the magnitude of the current speed.

TABLE 3

Depth
Meters

oM
10 M
20 M
30 M
50 M

75 M

6T



10

9,158

=0,361

=0,119

=0,014

0,038

0,240

Velocity Factors,

From S.T.D.

11

0,210

2,879

0,575

2,570

0,145

2,160

12
2,285

0,037

0,960

0,233

1,075

0,251

STATIONS

13 14
7,226 =0,413
2,514 =8,577
»0,472 2,345
3,136 2,407
0,028 =0,186
~0,022 =0,048

15
=0,377

-0,389

0,569

2707

1,504

=@,255

16
0,505

=0,618

2,616

0,454

31,638

0,279

(vx/Ax)’ at the Middle Traverse.

readings of August 24-26, 1972 at Saglek.

17

0,144

-0,183

0,418

1,269

5,068

3,322

A positive factor denotes a southward velocity and a negative

factor denotes a northward velocity.

The coefficient of eddy diffusivity is not known but the magnitude

of these velocity factors should vary directly as the magnitude of the current speed.

TABLE 4

18
0,133

=0,182

0,254

0,165

"0059

5,847

Depth
Meters

oM

10 M

20 M

30 M

50 M

75 M

‘0z
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1ﬂb;° must also be found a more accurate method of obtaining S.T.D.
readings; preferably a method which eliminates the need to read the

§.7.D. meter record manually.

The densities and ct—values which were described previously in this
report are given in Appendix D; with station number, depth, and dates on
which the data was collected. The six decimal places given in Appendix D
for o does not imply precision, but is a result of the computer print-

out statement.

From the sigma-t contour maps (Figures 3-20) the following observations

were made:

10. The horizontal o

" contours before the storm (August 11-13) are

fairly widely spaced while those after the storm (August 24-26)
are more closely spaced at the surface and at depths of 10 and
20 meters. This shows mixing of the surface layers which was a

result of the storm.

11. The vertical cross section o, contour maps show a marked increase
in Oy values of the surface layer after the storm. This is more
apparent for the North and Middle traverses than for the South

traverse. This shows that dense water from deeper layers was

mixed with the surface layers as a result of the storm passage.

12. A closer look at the horizontal surface contour maps of August
24-26 (Figures 9-10) suggests to some extent why current meter Bl
did not have the strong inertialcurrent which was observed at
meters Al and Cl. The meters Al and Cl1 are close to the
circular contour levels with steep L gradients, whereas meter
Bl is under the influence of a different contour level with a

much weaker %y gradient. This indicates that Bl may have
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The sal| nitxes nnd densxties ncoqded at Saglek: hre much lower than

thos, racord d by Lnier [ll] in the Labradot Sea. - This is understnndnb]e

sin the S glek study ana is near sh re illd henee is expacted to be mre

af ected by fresh witar runoff t.hu .the, offshore lre-s. In conpaunz ;hese
Y SeE

Saglek salinities: os? nf Templeman [12.] fanher south in the Hmlth
! . .

BLnk ‘area, rJ\er'é s d a slighi difference. -The suinitxes tecomd by'a., -

.enplemn are sligh\ly 'less at t_he surflce ‘than tl\osa recordgd at Saglek. '
.us upues th-t the strndor utr7nt is inﬂuenced more by ftesh water v

unuff as’ n—moves suud\untd and, henco has z'erluced saunlty. "
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1 is cum:luﬂed ﬁ the cun-ent at Saglek oscuhted lltll ‘the txdal
enod of . 12}5 hours. bufnre the stom of August 22 Aftex the storm-
e _oscxl]anon period was inertial for _n_etsr stations Al,‘ md Cl..
ae radius of inertia ;f these ‘f_un‘ent's 'cul‘)l;ei with tﬁe‘h; r‘esyec'l:ive

locitus as d\e theory pred:cts they should ‘Meter statwn Bl was

nﬂuenced by the mertial mrrents but not enough :o don:unte the tidal

sulhtian period £ % By P ) L h ' SRR £

’ 'I‘he ttteupt to r.alculnte currcnt ve)oc:ty fron density diffemces

s not very mnni.ngful It is’ suggested that t.lle bl[lnce of southuard
Jaction with verticul or cross-. stnm d!ffus:onf-ight bu nore huamng- -

u}. The 9. contour ups shov thnt the stom resulted ina m.hdng of

he surfnce layer vith deeper lnyers Thess clénslties recorded ut

glek are’ lower than’ those ra;nrdbd farther offshore and higher thun S .
s 2

hose racorded flrthar along ‘the. Labtador Ccut‘ _' .

‘l'hu‘ iceharg mvement naa:r lSaglek is. now
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NOTE: . The. velocity recorder in
. this meter malfunctioned, -
and hence this diagram "
_represents only general A3
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The velocity recorder
in this meter
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this diagram Y
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C.S.S. DAWSON

DATE G.M.T. TIME LOCATION AND ACTIVITY
B
Aug. 7-10 proceeded to Saglek, slow during night due to ice-
bergs and fog.
Aug. 11 1137 STD reading taken.to locate thermocline.
1221 current meter C moored.
1448 current meter B moored.
1700 current meter A moored.
1935 began Middle Traverse at station 10, taking STD and
grab samples.
Aug. 12 » 0537 completed Middle Traverse at station 18.
1210 current meter D moored.
1340 attempted to tow bergy-bit; unsuccessful due to
complications in securing sling.
1713 three drogues released near current meter C.
1515 stereo-photographed berg near current meter C.
1930 began recovery of the three drogues.
" 2215 began South Traverse at station 23, taking STD and
grab samples.
Aug. 13 0412 completed South Traverse at statiom 29.
0720 began North Traverse at station 8, taking STD and
grab samples; BT measurements taken at statioms 2 and
1442 completed North Traverse at statiom 1.
1605 released drogues SW of station 2.
1630 towed bergy-bit for two hours near station 2.
.

CHRONOLOGICAL LISTING OF C.S.S. DAWSON ACTIVITIES

APPENDIX "A"




DATE

ug. ‘14 )

|
ug. 15

ug. 16

c.MT. TIME

1935
2055

2211

o138

1145

Y2045

1105
1400

1600
- 1706

1910

2300
" 0030

1700

1925

LOCATION -AND ACTIVITY

beg-n recovery ‘of drogue-. : 2

nmdigd hergn north of ltﬁtion Z. 1

| released dtog\leu W -of lution Z and tncked ‘their

movement., '

began close ptoxhnity studies of bergs in the .

eastern half of the study area, doing proﬂlu md
utureo—photography.

"hl;an recovery af droguaa and continued close
proximity study of bergn in.the ‘eastem half of the .

area. -

‘seuba divau left for dive in SAglek Bay; retuxn:d
i an hour.

divers tuumed fmm second 30 ulnute dive in SIglek

- teminamvip'wg;l bergy-bit (sling ullpp_éd oEf)..

took grab sample and 'ndi.ment cores near station 47,

began recovery of two droguel. L [
i s

began releuing dtaguu M of nn:idn lA and W of
ation 3 x e

began Nnrt.h ’tnve:se u: -uuan 1A, l:tkiing, E’m

. teadingl.

cnmpleud North ‘Trdverse at station 4 7.

hegan taking (nh umples and sediment core - of

g ltu:ion 62 .

CHRONOLOGJCAL I.ISTING OF C.S.S. DAWSON ACTWI‘NES

APPENDIX U " e 4 i




. O
’ R
- = 73
\ : , » - [ &
OATE. © GMTTIME - - locafon aND acTWITY .
. 2130 ' began North Interneddata Traverse st station'40,
& Z;ldng STD rudi.nll. BT jnuunun: taken at |tuion
Aug, 18 Sooon1 ) ccnplc:ed North lu:emeduu Traverse at uatién 48. }
0433 begln Hiddlc Tnverse at l:ll:inn 12, taking STD
% :udingn. . o
i
0743 cnupleud Middle Traverse at station 10A %
0819° | began soutn Internediate Traverse at station 50, taking !
7 . STD measurements} BT reading taken at sutiqn 52,
°1005 1 - _cempleud South’ Znumediue Traverle at station 52.
1040 | | began d"ugue cucki.ng uudy near station 52\
1206 .| began recovery of dmguu.
* 1700 began ueuo-ph'um;réphy and profiling of grounded
@t - berg SW of ur.at&on 23.. ) T
: '.1840 : began l:ueo—photognphy and teuing of Furuno echo
B % gounder at berg SE'of station 23. ;
1904 - released and tracked dxoguu,"nouth of statfon 23 and
s 2 :
. : . : - .
Ige 19- |- us . ltauo—photosnphul and profiled bcrg south of
% Bl lution 28, , A
1227 began recovery’ af drnguel. '
' 1446 .began ulusing draghal.
1636 i began uurea-photognyhy and gratiung of two bnrz
. \ lauth of station 1 ..
vyt
© 2030 : .bagnn mrina B (SH of etation 214) S1D and current
: satar. l:wdy. ;

{
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CHRONOLOGICAL LISTlNG OF CSS. DAWSON ACTIVlTIES

DATE |; G.MT. TIME - LOCATION' AND  ACTIVITY
| Aug. 20 +1038 hegnu recovery of droguen.
Aug. 2 0820 uiuha divexu depurf.ed for nglek Bay fer biologicnl
Lot study.
1 . .
0937 scuba divers ra:urned.
1105 baJan release of two drogues; prnfued and stereo-
A ? photographed ice bEtgl near-station 13 and 16, '
Aug. 22 " 11445 "gearched for- “drogues -
1615 began sounding profile u‘wards Watchman Island.
1730 | :ompleud ‘sounding ptcfile.
; y .
1959 began clase pruximity st\#dy of berg from W of station .
23 to station, 53, taking grab samples, profiles,
stereo photographs, and STD measurements.
Nige 23 1158 stidfed bergs near stations 45 and 46 ':.kifn'g s
: and BT readings, profiling, stereo-photographing, - - -
, releasing drogues, und recovering grab and core
‘uediment samples, .
2014 hegan releaslng and tracking of dtoguu near station 17 ‘
Aug, >.2‘, 1?2‘0' bcgm _Tecovery o£ drogues. * . .
’-1808‘ took\grah smples and sediment cores near lcatiun 12.‘
2323 & began \Nor:h Traverse ‘at station 1,. taking. STD.
. meanurements, BT reading. taken at a:a:ion 1.
Aug. 25 "5845- camphted North Traverse at sr.acion 9B.
© 0954 bcgm Hidd\le Traverge at ptation 20, taking STD .
o meuurements. BT readings taken at stuians 16 and 13, |
1732°

completed Middle Traverse ac atation 10.
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DATE G.MT, TIME
* 2316,
Aug. 26 - 0050

< 0808

1312

s 7.

LOCATION 'AND ACTIVITY .

vrecover‘ed current niener’moorings B, C, D and A.

began South Traverse'at station 23, taking STD

measurements.
campieted South ‘Traverse at station 31.

headed for St. Jokn's..
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' OPERATION

The Type 381 HCM Current Meter is programmed by a
Bulova Accutront Timer. It records on 16mm film by making
a time exposure of radio luminous material applied to the sensors.
When the programmer contact closes it activates a transistor
switch, energizing the film drive motor for 30 seconds, which
advances the film to the next data frame. The camera con-
tinuously records the sensor output until the next programmer
switch closure.

FEATURES

Small Size — The Type 381 measures only 30%,"” between
‘mooring eyes. With a total weight in air of less than 35 Ibs.
it requires little storage space and can easily be handled
by one man

Convenience — In addition to reducing size and weight, Brain-
con has eliminated tie rods. Removing the end cap is now
a matter of unscrewing three captive nuts, with no special
tools required.

Piston “0" Rings — These provide positive protecti
depths within the instrument’s pressure range.
ring cannot accidentally slip from place during pressure
case assembly.

Accutron Timer — Maximum timing accuracy and reliability

is assured through use of a Bulova Accutron Timer. This
device is powered by a self-contained mercury cell and
accuracy of timekeeping is plus or minus 2 seconds per
day under most operating conditions.

Magazine Film Loading — The Type 381 uses a standard,
readily available Kodak daylight loading 16mm film maga-
zine. * No dark room or film threading is required. The
camera can be loaded or unloaded in seconds, even on deck.

High Corrosion Resistance — All exposed aluminum parts are
Sanford Hard-Coated to thickness of .002” and covered with
two coats of synthetic “H'* coating. Passivated stainless
steel, inert plastics and two sacrificial magnesium anodes
complete the anti-corrosion protection.

Design Simplicity — This instrument consists of two basic
assemblies, each attached to a pressure case end cap. One
contains the camera, drive motor, timer and power supply.
The other is comprised of the Savonius Rotor (external),
compass and inclinometer assemblies, including the sensor
display. The pressure case itself provides proper spacing
between assemblies.

Recording Technique — The Type 381 HCM Cur-
rent Meter employs a histogram recording technique which
Consists of making sequential time exposures of the self-
llllﬂlm._ls sensor indicators. Each data frame thus obtained
is 2 histogram of current direction, tilt direction and instru-
Mment tilt, and an average of current speed. The luminous
instrument serial number appears on each data frame. The
€amera will record all data occurring for a period of 15
Seconds or longer.

The Seif.Luminous Sensor Indicators — These light sources

e no external power, thereby minimizing battery require-

nts.  Four readily available alkaline A cells will advance
the entire film load and provide an excellent safety factor,
even at —2°C,

ion at all
The “0"

. The inherent reliability of self-luminous sensor indicators,
m’ﬁﬂ simpliity and very low power requircments combiné
to T b A
w’ﬂnmmg ype 381 HCM unusually dependable in its operating
M Bulova watch co,
R T,

.

AINCON cone.

A SUBSIDIARY OF THE SPACE AND SYSTEMS DIVISION OF GENERAL TIME
Data Sheet 37, May 1, 1968

381 HISTOGRAM® CURRENT METER

The Type 381 HCM Current Meter is a photo-recording instrument which measures and records current
1 , direction, and instrument tilt. It is a completely new, miniaturized version of the well-known Braincon
?,pe 316 HCM Current Meter, and uses the same patented method of data acquisition.

6" DIA.
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the Sales Department, Braincon Corporation.

RENT SPEED SENSOR

Savonius Rotor (Balanced in Air)

d Range: O to 5 Knots

tion Threshold: 0.05 Knots (Minimum)

ity: 142 R.P.M./Knot (nominal)

ng: Tungsten carbide pivot bearings to instrument
re case.

SPEED OUTPUT

Circular Analog

Bensitivity: Typically 140° /knot over 20 minute sample
‘period with 7200:1 gear train.

1 tor: Radioluminous light source

r Mechanism: Magnetically coupled gear train

y: +=39% of full scale (5.0 Knots) when used with

libration curve and corrected for tilt error.

DIRECTION SENSOR
Large area vane (3.65 square feet, balanced in
‘water to be insensitive to tilt.)
gnetic Direction: O to 360° (Continuous)
: £5° at 0.05 Knots
ing: Faired brackets welded to pressure case.
g Materials: Teflon and 300 series stainless steel.

ENT DIRECTION OUTPUT

format: Circular analog; viscous damped permanent mag-
net compass.

% Radioluminous light source.

Mechanism: Direct through instrument pressure

+1%
RUMENT TILT AND TILT DIRECTION SENSOR

 Range: 0 o 30°
ttion: 0 to 360° (continuous)

UMENT TILT AND TILT DIRECTION OUTPUT
Circular analog, viscous damped.

ity: +0.59 Direction

Or: Radioluminous light source.

Mechanism: Direct

: 10% Tilt Angle; 3% full scale Tilt Direction.

RDER

Typical data record from Braincon Type 381 Histogram Current Meter.
frame drawing at right illustrates ease of visual interpretation. Braincon
tains complete processing and data translation facilities.

For more detailed information on the Type 381 Histogram Current Meter
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VANE REFIRS
Dt e

» CENTER REFERENCE

sreeo
< &~ oicaton

w3
INDICATOR

TYPICAL DATA FRAME

SPECIFICATIONS

Camera: Integral unit attached to removable end cap.
Unit contains film magazine, timer, drive motor and
batteries.

Film Type: Kodak Tri-X Reversal film in standard 50 ft.
16mm magazine; Kodak Spec. TXR447.

Power: 4 alkaline penlite cells (RCA Type VS1334 or
equivalent)

MODE
Number of Recordings: 3600
Rate: 1 Frame/20 minutes standard; 1 frame/10 minutes
to 1 frame/hour per special order.
il L ing Period: 50 days at 1
frame/20 minutes.
Test: Continuous, 1 frame/30 seconds.

TIME MECHANISM

Type: Bulova Accutron Timer.

Timekeeping Accuracy: +2 seconds/day under most
operating conditions.

Power: Self contained mercury cell.

OPERATING ENVIRONMENT

Operating Medium: Sea Water

Operating Temp. Range: — 2 to 38°C (28 to 100°F)
Storage Temp. Range: — 34 to 65°C (—30 to 149°F)
Maximum Pressure: 8,000 psi standard

Max. Tensile Load: 8,000 Ibs. across suspension bar.

INSTRUMENT HOUSING

Material: Aluminum; 7075-T6, Fed. Spec. QQ-A-200 or
equivalent.

Finish: Sanford Hard Coated

Coating: Double coated with Synthetic ““H'’ coating.

Color: Black.

Hardware: 300 series Stainless Steel, welded where
necessary.

Anti-Corrosion F Sacrificial ium anode.

Anti-Fouling Protection: Applied commercial coating to
sensors if required.

C jion Control:

Size: Pressure Case — 6” 0.D. x 25.5” long: 30.5”
between mooring eyes.
Direction Vane — 24 x 24" x 4",

Weight: In Air — 34 Ibs. approx.

In Sea Water — 14 Ibs. approx.
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SELF asco«mm; CURRENT d ‘ . s
MODEL SIS oo . .

'nn Current Meter DNG-2 Is designed for‘measuring snd recarding tha velocifies snd directions of

tidal streams in the seas, ocesns, suaify, harbours and bays, as well as for investigating -
e of sich water movements in chantes,ivers and estuaris. With this made! the readings ean
A acycleof up ! ¥ 10 2,000 feet (600 metres),

PRINCIPLE OF OPERATIONS ,

.Lm nstrument opsrates by sampling the irection and average velocity readings ot pro-set intervals
recording them on imagnetic tape.

Atranslation unit s used to replay the tes nto bl form (u-nllv wmﬁwev 1ape) for
subsequent uurlwm processing. |
causr«ucnan [ e

Made) BNC-2 comprises
of heavy duty stove ensmellad marine alloy,
+ eocorde,

battevis, digital compais, crysta clock 3nd ssociated eecironics, Th Intrumsnt hes 8
" neutrally buoysnt m:e@v 2nd n-m.nh polypropylen® stabifising 1ail plane.

assembly, constructed

CURRENT VELDCITY MECHANISM - - E - B

The impeller, rotated by the water.currént, is magreticaliy coupled through the front bulkhesd, to &
 foed wwitch mechanidm that converts the rotaton to electrical pubes, Thesa gre fed into an integrated _
# ircuit memory, which stGres the number of rotations ss a binary number, There are two modes of
operation, (sected by means of & sodred ik, which sre asfollows ¢

o mmﬁmwmﬂlmhmmnnmy IMv!bm reading
recorded : the average velocity rrognish
periods. .

2. The memoty |.mummxuumwnmmm1mmmmx velocity reading
recorded s an sccumultivg one, nd i tusdirecly proportonel 10 the foal vater flow
past the nstrument. i

g o Eiaasdedl 0 bit ,_E , and can b
selecting (by means of soldered links) thé division ratios in the eloctronic aced
sealing facilty is extremely usoful, sinca it can be selected to provide optimum

* dynamic rango for ol the availabla interrogation lirmes end velocity conditions.

“The impeller has a starting velocity ofJess then 3 cmsec., and e callfated
Muumnmn . - [ y

 GURRENT DIRECTION MECHANISM
B R Al

1 The direction of the curreit s A with 2 7 bit
‘optical encoding disc which Is sampled evry | fnlumwubn parlad, and recorded as a 7. bit binary -
umber. The optical encading disc s scled such that 360° s representad 3 bipary 120,

Aceurey nmmunn O L " .

TNING. . L e ’ ! 5 E W

‘

Al tiining sequences within the trument
overall uwucy over muwmmry  range 0:20°C of bettar than 2 2 sec/day. Since n}_l the timé

s activated (by nd thus
uom . -nluh In m instrupent) tis gy sinplo matter to .ywwm- the mstrument, or o
 comblfto string of

¢ derlwd frofm.a crystal contralled clock, within an )

T " Yoo " .
‘ w!l@mln,lnojmlﬂ steps, a3 standard. 5 i




+ i other Dmmoleu nr:)o oo Imezsured {05, température, presura etc.)

RECORDING." . * ; A _' « .. 8
RECORDING ;

“The lnmumny contains a twd track 1/4" speclally designed tape transport mechanism for storing |
tha obtainedinformation. The recording time for each interrogation periad is spproximately 1 second,
ata bitdensiy of approxiniitly 75 691, and the followingInformation recorded on Track 1 (Track 2
sused for Murenm clock pulses). ) ) l

1. tnstrument Soria No, - 8 it which i it up o o sections of 4 bits each. Tisinformation
Js used In the replay syitem both to identify tho source of the aps, and 10 act a5 s heck on
. Inférmatian relisblity. (See ceplay).
2. “Reading fio, - 12 bits. This reacing com 0, feasos by one at each g
perlod up to 8, 181 affer which it repeats. The information i used o dbtafn timo references .
on playback, enables correct time Information to be obtained evén If other.sections of the.
o nwd!m are ﬂmroyed -nd allows analysis of the reculd]nn to commenct af .nv
taps,

3. Veloclty Rnqu w

5. A parity bit Iy uwded et the end of each interzogation perlod 16 give everr parity wthe .+
* . information recording (séosoplay). . . - o

The whale recording system is desighed so as to be emzmzly floxlble, Repeat umpllw ante usld

CAPACITY

With 5" rels of triple play tape, the capacity of the standard bit density Irover 20,000 -,
sats of 38 bt eadings. Higher bitcenstes can b suppliet for speclel purposs.

rowERSUPPLY Mot e Wl 2

The |nill ment Is powered ?Wm L] |2 v5 AHr gelt mnulned leak pvou' primary vl:l(

“The batiéry ife depends uport the interrogation ifeival, &, for an i mnm.locsmlm N
life = 83 days, for an huvrrwﬂun Intetval of 30 mlns "u - Jeﬂdl:vx‘ .
SUSPENSlDN

rwline mounting via solic stanless steal tg bar with PTFE gimbal bearings and standerd stainiess
stélshacklo. Altematvely, 8 hollow e barsseribly for positch sdjustnnt of o st of it an
ba provided, ’

OPTIONALEXTRAS '\

1. Hydrophone. . 4 . o
. Modsl DNC-21s dosi &ty for hone sttechment, This consists o a low ¢
W\‘n‘r ‘acoustic transducer which{transmits in digital form (15 KHz power output 100 milfiwatts),

the elgctrical Inputs from both currens velocity and direction. Twu surface units are lvllllh'!

(a) for listening only (.e. system "“check"” out comprising hads proba (b for recording.
- afe) but me (nmlm electronics and recorder, Tm usaof rophand will feduce batter
ife. .
}

2. Telcmﬂry s "
Modl DNC: 2canbo supplied with acoutle, UHF or vnr telemetry k.

sovepsvstew' S v A L
g f-confsinid and ini from manyy *
Model DNC2, dand o, ok
unita In a vertical ".mnf vl simple a 1t s ot necasary to s suspension rafmes or electlcit
I“F rings. The d'llm l‘tb llows the 'ﬂl‘fllm!ll(ﬂ tobs! hanﬂledll.lunched Wlm 8 mln)mum of diffleulty,
“Such systams can ba suppor oy gl

P p tiher,
or doubls 5 "




H
. ) - . »
! I & i
. WEIGHTS AND DIMENSIONS . R AT o
 Overalllesgth o480 t00em o
: . - Fronta) Section Diameter 7.25 18.00ems
: : * Rear Section Disineter ;375 8.50emt
‘e ® < Weightin Alr 691" 27.00kilos
BEPLAY SYsTEM
i~ There are " vailable 10 ings 1o be processed.
1. The elf conteined transiston unit.
: 2. The transletion service.
. miumnm wansltion unit can be suppid n severl forrs, 1o Estomiry requirements,
; . However, the standard unit consists of the |
. - 1. TAPEREPLAYDECK - 7 e
‘The tape replay transport, based on a standard deck, will accept wuqu
the s50ali from the DNC-2 Recorder. Faeilties include playback at
. 15/16"se, equivalent 10 approximately 1 set of remdings per sec.
5 &F ehables the indivicual readings 10'be monitored on the display nit or
-~ MM@IWLTMWM#)MWG nt6 the Facit punch is”
" S : U
S e 3 " 2. SIGNAL PROCESSING n'mwuvum .
. - -+~ The sighals from the tzpe deck are processed and stored both for display and.
. . for teeding the punch unit. The display shows the followiog information in
- . 2 _demat decimaii~ ! ]
: - : . “Inswvrens Nuer |
- R - 2. Reading Number "
. 3: Velosity reading
4. Direction reading Jdirectly in degrees) - -
-6~ Tonl number of Parity errors. §
Tt 8 Toul numbeng! st no.eror e
. % - -, :
3 i s a puncipRnTeR < ’ ¥
¢ L Tmnwmdwnd\wudmm-mnlu?ml.YVRGWO J‘ o
5% oty . Thesystem produces sténdard 8 hola punch oer oe (ASCI cce] wit -
P C . . m. m,mm (nmm for furthe processing. . M &
i saT .~ Alternative punchei snd printers ars avalable-to oder, 1 i-a multi-channel
N ; real time snalogue output. LRSI S, .
i HANSLATI nsenv«cg N .

* The dats handling divison of N.B.A. (lernm Lid. ‘ean provide I.p.mmrn\an sy e i
u' POt to ny ennnmmwhn pratér not to invést In a ‘translation unll

; N.,B:A.'_’tcdlr\ri"nopsl LTD.’

]

ess House. .- - -~:~ ~ Abert Road'
shot” - o0 . " Hanls
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N . § 83. .
BISSETT
e ] o BERMAN
o o s, Speclﬂcatlons ;
sy s monum \
Range:
0-40 ppt {other rangos uv.lhbh on Cyllmncal dm
smhl A s m plotter vld\ two ovuhrmlnu
hecuracy: 5 Recording Format:
40.05 ppt ) Analog X1X2Y Plot
meolition: . 4 Chart Sze:
0,02 ppt -8+1/2 Inches x 9-1/2 inches hm frame) x

Temperaturo Compensation Time Cauluy@; 5
350 milligeconds erleu

Recorder Slow Rate: | .

3 ppVsec . ¥

JMPERATURE,

Range: .
-1% 10 435° In twor nvarllpvlnq e,
s0d sutomatically switched ranges -

sccunncy
£0.1°C [
Resolution: =
' 0.05°C i
Temgerature Sensor Time Constant:
350 miiliseconds or less,

Recorder Slew Rall'
$°C/Sec e

DEFTH *
wge:
The following :undnrd ranqu
-, are ovallable:
£ 0-100 meters B
0-300 meters :
0-500 meters
'0-1000 met
0-2000 meters
0-4000 maters *
0-6000 maters

hecuracy: b
0,25% oHuII scale ® -

fesolution; . £
K 071% ol full lcalu -

- sampllng Rate;’

“Recording Rate:

100 foet long; (100 charts/roll)

* Chart Copacity: . ¢

100 {rnm!s

Continuou

Continuous. Rucardsr ruspondn & step
changg tnput in (ess than 3 seconds for
full-scole travel.of styll; 5 seconds for
full rotation of drum . - -

GENERAL FEATOR
Pressure.Case Mafectal: -1
Alunisium slloy for operation to 2000 meters
High-strength alloy over 2000 ux

Size:
“32 incheb long overall;’ E-In-:h dhmm
- barrel with 20~Inch guard frame _ g
Welght:
mmmm alloy case: &3 nu in st 21 1bs
" in water
"High pressure’ caso; lss Jbs-fn al
1in water -
AScess to Chm: .
Through double O-ting lauad end cap
Powef? -
. Self-contained, batteries pmv\de (8 houu
" contfnuous operation; size AA rechargeable.:
plc)v.lo-udmhlm, 10 battertes suppiied with
\lnu upless o:har type lpﬂ:lﬂod BT

i IID lbl

nmmni tnwllgd with batterles, two
f chart paper and fnstruction manual




A

oRD NO..

/>

7

STV 1]
L /[e: 4o

TION

TIm7J

SERIAL NO. __

OPERATOR .

RS-6-72

B8
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o b et

‘ o ; oo ' L8

L2 S MAIN o DATE = 74865 00/56/14
wagan#n HOLDEN ; OCEAN ENGINEERING , MEMORIAL UNIVERSITY OF NFLD, ; CANADA,
AL NTAN HDLDEN . 458 TOPSAIL RD,., ST. JOHN™S , NFLD, , CANADA PH saawsc i

5 «OLPEN "0CEAN DENSITY CONTOURS ( 1,E, sxsr CONTOURS ) . FEBRUARY 73
TWESE DENSITIES - WERE CALCULATED FROM Rzmucs TAKEN AT SAGLEK. wc. 72

DIVENSTION XA(HW) YA(IYBG) » XB(1700) " , YBC1700Y
NI“ENSION. YBP(1720) , 816 (3e,482) , X(828) , Yooe)
EORMAT (1Y)

FORMAT- € 18,715, n,x, Fooly - F1,2, 2F10,6, 16 )
CFORMAT ¢ 00 , 9F18.2 , /NI/I//I///I/) \
FORBAT "1, 3F19,2, 218, /7)) ¢ -

FORMAT ux,MCALL,zx,HNPLOT,I!K.AHLIH,Zb!nPEN)
FORMAT ( :3X; SHBEGIN,2X,4HBCAN) . o 3
FoRMAT (1X,15HLABRADOR COAST ) ) : - 8
FORMAT (X, 3THNORTH NAG, . TRUE N,. o:'w = 13, 7H METERS) :
FORKAT (Fd4,1) ' 5

FORMAT ( 39HOCEAN DENSITY CONTOURS ) AUG, 25 19723 . o
FORMAT £4@X ,38H nxnsnsxou UVER RUN ERROR o) e i
n=8

ML GIVEN AREA TO BE CONTOURED , WITH. erGT VALUES , #ILL BE CALLED 'nuaxx'
~.z THE NO, OF ROWS IN THE MATRIX
© = THE NO, OF COLS IN THE MATRIX
1,4).= (X,Y) COORDINATES - OF THE SIGT READINGS IN mr MATRIX AREA.
= INDEX OF THE INITIAL SCAN POINTS (XACK),YALK)) .. | N %
100 = CARDINALITY OF THE S8ET OF REMAINING -8CAN POINTS. 3 % . . et g
= INDEX OF THE.POINTS ON THE CONTOUR LINE® (KBCL)yVB(L)) . =

4(X) = X COORDINATE OF A" 8CAN . POINT,

(k) = Y COORDINATE OF A ~SCAN  POINT, . %, e

H(L). = X COOROINATE OF A CONTOUR POINT. : . ¥q
(L) = .Y COORDINATE OF A CONTOUR POINT,

“JN = THE LOWEST CONTOUR LEWELmw===<CMAX .x THE HIGHEST CONTOUR LEVEL t
DEL = .THE INTERVAL- BETWEEN CONTOUR. LEVELS ) 5 2
€« = SCALE IN INCHES PER-UBER UNIT ON THE. /X! AXIS 3

£y-= SCALE IN INCHES PER USER UN!T ON TNE AR

FAD YHE DATA POXNTH INTO: THEIR CORRECY PO HU_NS E . ' T

nn s60. 117 = 1115 .

 FORMATC 32X o “3eF4,0 - L. )

. FORMATC. 12X :zFu.a ) ] )
cMIN = g4d,04"

| COEL = 28,0 - Vo e ;
‘CMAX = 202,0 I . . 4
vz 398 N
N = 39 q N
ScY = .a0

w4 . APBENDIX "C"




% Y . A‘ . : B A ' oo

A, HAIN DATE & 74865 L ee/56/14

5eX ﬁcY. . & ) : . s

.mu(m,su) € : (816 (I,0))1=1,N),dm1,M) i
CONTINUE . s . LIS . A
400 = Mml *

RINT OUT  THE ‘mnzx ~A8 IT SHOULD. LooK' - i
15 CHECKS . THAT ALL THE s:r.r vu.ur-:s HAVE BEEN AMIGNED THE cumJE.ct COORDS,
PRINT 80 - ‘ 1 o
PRINT 94~ 4D . : : vy oy ;
PRINT 87 D 5 B ~ g i . ;
N g6 Jom M . :
PRINT - B3 ( BIG(!,J) y ImN ) . ] &
CIF UITT,LE,19) 60.70 Se@ . . = P
CONTINVE - T . 4
¥p0 ‘2 Mg . - g S
NDO 2 Ned : T e 6 !
CALL PLOYR(1@ TS N 7
CALL, SCALE (l a.x.a,-w a,-\a (:}] . .
4CALL PLOT (1,1,0,8,0) . . o
‘CALL SCALE ﬁstx,scv,a 0,0,0) ke I
{ 1:0,=1,0) 5 & e L s -
E LU WAIT™ ; . Wt
019 HGRID mi,M,Mp0 - . - - ..
»GRIN.8 =MGRID E : . : X -
CALL GRID (0, 1.B:GR1MII.B,NDO) s e p

CONTINVE i TN
? SE PLOT STATEMENTS® mw A NORTH nm«znc ARROW  FOR REFERENCE

JIF (MINEG3) - ° ro 20 — ’ g
CALL PLOT u;a.u,-.m § : 3 . -
calL PLDTJ. (2724947 ) 2 B G .
CALL PLOT!  (2/3.00m¢9) . , AR
CALL PLOT - (243,3 e & Fe .
CALL CHAR. (1y5¢ma75) 44 -11” 8):
ARITE (12,94).0,
CALL CHAR "(@,08,21,25,2y42/148) . :
WRITE (10,93). S . L
EALL CHAR (lodse@, 661.21.210 B7 ] .
« 4RITE . (10,496) :
" CONTINUE )
rmE c: AND " SCAN THE Pznnmak L lNTEﬂmR ROKS

M
Iq SciNI:INDS ALL FDINTS WHERE THE ‘f:' DON?OUQ INTERSECTS ;TNESE RONS v

. B |. . .
! PRINT 92 ; - P : oo N

18 DG LOOP SCANB LT0R ACCROES THE TOP HOUNDARV OF TME HATR!’X' ! ¢

* ABPENDIX "C"




; : : 5.
-2 ¥ MAIN . . . DME ® T4865. - - |M/swu

g 2 =2 5 NDO

T8 ((ClaGE BXG(I;JH INU (C.LE 315 HOIIJ)B 60 TO 21-

1 (( cLE1SXGHIJ)) «AND, (C.GE 816 (I'hJ)) 60 To 21

n0-T0 (23 ,
3K l £ 1‘ *

- ;
Xabk)[= 1 + (C-swunm / (BlB(lt‘/J)LB]Gu,J)) —
*CONTINVE o I ;
| Bt

15 N0 {00P. scmx DONN msnent HAND BOUNDRY OF . THE MATRIX, |

o 27)-0 ® 4 9 MDO 4 1 h

ot c.GE.smu.J)) AND, (C,LE, sxc(hhtm 60 10 25
S 1F (K CobLEs uau,.!n AND, (C4GE, neu,.mm G0 T0 as

27

1
Ya (KD = J + (C-HG(I,J)) - CBIDH:J!U-HG(X J))
| At = I
CONH UE

J

1S 50 LOOP acms R:T0 L ACCROSS THE BOTTOM: BOUNDRY o, THE nmuxJ
00 34 [KDO-s & , NDO ey '

T = N4l = KDO ; L&
1F ((CoGEWBIGII ) AND.(C,LE‘MG(X'IH)!) 90 \'o 29 -
1F c LE S16(1,9)),AND, (C'.GQ,SIG(IH[J))J 60 1029 . .

G0 T * i3

K= K# 1 s . 1 L& ) ./,‘ ) ‘i
YA(K), & J 5
xalk)'s 1 = m-mum) /f("ﬁ(l-hh"hm(!n’)) z :
CONTINUE -

415 DO[LOOP SCANS up THE LEFT mNn anunnRv 'or THE mm.
* N0, 35 KDO &1 y WDO
17z H41=KDO : g
IF" ((CoGEWSIG(Led)) yAND 4 (CuLEs sxcm:-m: 60 10 33
1F ({CoLEY sxau,.m AND,, (c,ss.!lGn,J-un 60- Jo 33
60-Tp 35 5 ‘ 1
Tk o= Ke
L VALK m- Jo- (c.axau,m / mc(x.m)-um,.m .
XA(X N
CONT nus
15" 00| LOGP- !CANB LTOR Tuﬂu ALL CEN!RE ROWS OF THE mmx,
Do:lb.lelnbo R o TN
00 3 1= NDO, i
JIF c‘cs.pw(!.m.Anu.(c.\.e.us W(I41232)) GO TO 37
tUTF ((Cs I-E JS16(1, J)).ANu (€46, uc um.n)) 60 T0 37
5010 3
X2 tl
k. 8 =2

APPENDIX “C"
. A




. B A
G e ok B o gl
. C T AN DATE = 74865 00/56/14 4

1A(K) =1+ tc-amu,.m / (BIG(IH;J)'HG(X:J))
vA (x) = J
CONTENVE
1 ( K.cz.ﬂm 60 TO-570
KT
F b pnms ARE FOUND ON THE ABOVE SCANS , GO To 555,
If ¢ KT,EQ.8) GO 70 -555
PRINT 91
CONTINUE > . .
4KC-THE 1 ST POINT FROM THIS SET OF SCAN POINTS,
‘K100 = KT l )
NF (Kroo.LE e) ‘60 TO 555 7
#a LhE ’ «u_ A.
PRINT 98 5 'C p XACK) 4 YA(K) D - % B T by
RANCATE THIS PT, TO uauw THE u,.n cooﬁ 0F. THE .GRID BOX .
13 XA(K). ; e
J 3 VA(K) . I

IdRE THIB 151’ POINT A8 (XE,YEJ FOR FUTURE R!I‘!RENCE.
XE = )(A K)

YE = . .
a8 PNNT .fs THE. 1 ST POINT ON THE CONTOUR , HENCE IT 18 ALSO (XB;¥B),’
¥(L) & XA(K) ? | o
B (L) = YALK)
14GE THE SEGN OF Y COORD FOR -THE SAKE OF -THE PLOT SUBROUTINE,
YRP(L) & - =YBIL) .
PRINT 987, C., XB(L) , YBP(L) +L #D . TR
IF (M,GE.208 ) . B0 T0 42 . - H
IF ( XBLL) JEQ N ) GO 710 42 : d
CLABL = C .
1F ( CLABL,GE,100,0 ) CLABL = .CLABL'= 100,0-
CALL CHAR (xn(L).vam),.u..oe 9, u) ) s
ARITE ua.m CLABL
. CONTINUE
TALL - PLOY(hXB(L)yYBP(L)) o
. KTDO = KTDO » 1 ~ 3
1F (KTDOLEs® ) do 103 )
“1S-50 LOOP . DELETES, THE ABOVE MENTIONEO POINT FROM THE SET OF SCAN PI NY

PO 5 Kmi, KO . tw toa [
XACKY®  XKAGK#1) o . ! ‘ _f ;
YA () = YACKRS) “ B

CONTINVE - ; - t

ILSE_1F STAY!HENTS DECIDE. WHETHER "THECONTOUR 18" GOING UP.DOHN.LEFT,RwNT.
OCEED UP Q@@ , DOWN 2@8 -, RIGHT 188 , LEFT 300 ' AS DIRECTED
IF- ((- T+EQe1)  JANDy (- J. Q,1)) g0 To-188; -
¥ IF ({ T4EQN) - JAND,/ (- J,E 0,4)) . G0°TO 3a¢
N IF (( T.E0,1)  .AND, ¢ .J.En.'m)‘ 00 TO 488 .

1 B . co ‘. a
L-- CRCT . APPENDIX:"C" g ) R




90.

L2 . MAIN . 'DATE = 7u@65 28/56714
v (1 B0, )~ .60 TO 182
1 (1 JEO0,N ) 60 TO “3e@
F0J WEQ.Y ) <60 TO 222
Te o ( J JEQM. ) 60 YO 482
50.70 200

1415 SET OF STATEMENTS  (100.115) rmo THE NEXT POINT ou A comnun
“1CH IS _GOING TO THE RIOHT,
4f% THE NEXT.POINT 18 FOUND » THE APPMPRmz swnu‘rme IS CALLED,
1« -POINT IS CALCULATED , AND WE GO Y0.582 TO CHECK THIS NEW POINT,
CONTINUE
17 ((CaGE481G(1,J)) (AND, lC.LE.’IG (lﬂ;.l))) ~ 60 TO 191
TF ((c.LE.uG(x.J)) AND, (C.GE,81G (I+1,9))) 60 Y0104
60 10 185
CALL EAST (x,J,L.c,mu,J).um(m.J).La(un,ve(um
YBP(L) ‘= =¥B(L)
tALL  PLOTC2/XBCLD /YBPCL))
60 10 580 : } .
RTINS i & A |
I¢ (( CoLEs8 gﬂ(lnﬂl.wb (C.GE 816(I,J¢1))). GO TO 126
TIF. (0 CoGEeSTG(IrJ))AND,(C,LELSIG(I,J#1))) GO 7O 126
50 10 118
. CALL suuufit1.J,L,c,smx,.n,sxcu..m),:s(un,vacm))
YAP(L) .= =YB(L)
CALL Pl.u'r(z,xs(u.vsvu.))
60, o se8: .
JoelJe) B i
TF ((c.u.uc(l e ﬁNo L (CoBE,8TGCT=1,0))) .60 YO U111 - i
nl(!c.oz.uml,‘m. NDo CCoLE,81G(I=1,0))) - 6O Ta lll 5 i

H
CALL WEST (X'JILJGIHNX,J)ISID(X-t.JJ,XB(LH):VB(LOU)
YAP(L) = =YB(L)
CALL PLOTC2/X8(L),Y8P(L))
G T0 See —— T"
IF THERE I8 NO. *NEXT POIN |
E vsﬂnlunz TNH CONTOUR ¢ oo BACK rn 2 1 AND TAKE THE N!XV 8CAN PMM.
50 10.2

Tnls SET. OF GTATEMNT! :zaa‘zm Flno THE NEXT FOINT "o A con!ouR
1CH I8 GOING DOMN -
HEN THE NEXT PD!NT 15 POUND s THE  APPROPRIATE SUBROUTINE - 18’ CALLED,
1<C POINT. 18 CALCULATED , 'AND. WE. GO 10 58 TO_ CHECK THIS NEW ROINT,
-1z Il ‘
IF - (€ CoLE<BIG(I,J)),AND,(C.GE, sxcu,mn; 60 T0- 281
IF (¢ 6:05:810(!:1)).AND (CLLE,SIG(T,J¢1))) GO TO 281
60 To 205 .
CALL .-SOUTH (x,.v,|_,c,amu,n;sxsu,hn,xsﬂ.m'VS(LM))
Y9P(LY ' =¥B(L) [

APPENDIX "C" . o L




. . . . el
21 AN ) DATE '» 74065 . @ae/sb/ya

cALL zn.dr(z.xgc‘gh.v,armr
G0.T0 58
J = Ul

TF ((CoLEy mu.Jn.mo.cc.s:.ncu-lmn . - 60 TO 206
I, ((:.GE.HN!,J)).ANU.(C.meu-i,d))) 50 7O 206,
50 10 218
CALL  WEST (hJ:LyC'!IGH,JhNG(X-I,J),XB(Ltl):YB(Lq))
TvBP(L) .3 " «YBCL) :
CALL, PLoua.xa(thuP(L))
6o 10 ?u | .
o .
1F (rc.l.s.smtx,.u).Aun.(c.cs.smtm-l))) 60 T0 213
IxF (!c.u;: s!Gu,JJ).ANo.tc LE,SIG(1,J=1))) g0 TO 2t
60 102
CALL NORTH . (1,9, L,c,swu J).sle&x.m:,xs(un,va(m))
YeP(L) .3 &YBCL) 3 /
CALL FLthZ-xatL),vsP(L)) : § !
G0 10 58 ! .
If THERE 1S °NO “NEXT POINT® .’
AF- TERMINATE THIS. r.nntoua b &0 BACK 10 2 4" AD Tm Tnz ch'r scm POXNh
G0 10 2 -

™15 SET OF am:neu!s (m.ns) FIND THE NEXT POINT ON. A cuu'roun
w164 18 GOING TO THE L

wEN' THE NEXT POINT IS8’ ruuuo + THE APPROPRIATE SUBROUTINE-1S CALLED, .
rnf,.fowf 18 CALCULATED p/AND AE- 6D TO sua T0 CHECK THIS NEW POINT,

IF ((CaLESIGCII)Y AND.(C GE 3!9(1'1'-”)) ©60 76 301
\IF ((Ce GE.MG(!;JH.AND.(C.L .3!6(!'1;-’)1) 80 YO 304
070 395

Ci‘u. WEST II;J L,c,lu(l,-‘);ﬂﬁ(l'b” XB(L’U:VB(LOU)

YBP(L) = - =YBLL)

u% bx.mz.xm.).vom.))

: sgd

"Iz Pet : =N

mu,m AND, £CLGESTO(T,I=1)) . 60 fo-306.
YG(I;J)).ANO.(:.L!JIG(!,J- M7 60 0 386

-
o

-
m

-

| s W 4 ¥
| : Sl . @
RER LT 8 3
IF ((C.LE,8I
1F ((C4GE,81G
(] 335
-ClLL‘gAS% (!:J,‘L'c,!w(l,J)IHG(IMNJ,KD(LOI)'YB(LOI))
2 VBP(L) = -YBCL) .

v

L0033 JANDLCCGELBI0 (1413 0))) 60 O 3T
e Auo'u:u'uc (1+100))) 80 T0 311

;,mu,n,mcm-x).xau.m,vuum Sl

TR Ty




e " ) ; T o2, . y

OATE m Tages | - go/ses1d

ca HAIN

ol Pmi(a.xnm.vunm "
. 53 70 500 Lo

1+ THERE 1S NO "NEXT POINTY s : e B
+® ymawuz THIS CONTOUR , ao BACK T0' 2 4 AND nxz Tue neir au\?oxi«r,
50T

1«18 SET. OF stnenan (880.815). FIND. THE' NEXT POINT ON A CONTOUR .
ixICx IS GOING UP,
«#EN THE. NEXT POINT I3  FOUND:,  THE APPROPRIATE SUBROUTINE IS CALLED,
T4 POINT I8  CALCULATED , AND ®E GO 10,590 10 CHECK THIS NEW POINT,
| CONTINUE ; o
1F - C(CoLE+SIGLI, J))4AND, (C,GE:HG(I:J*}))) 60 10 481 =
17 LLCy GE.HBH;J)).AND (CoLELBIG(I,J=1))) ~ 6O T0 4@} . :
G0 TO 485 ¢ . ’ 1
CALL NORTH - (IN;L'&SXGU,J)-!IGU,J-U HB‘L'l)IVB‘L"’)
©OYBP(L) s - =YB(L) .
ALl PLom,xs(u,vsahn
60, T0'Sp0’

Jz Je . . L

1F ((C-GEASIUHIJ’)JAND (CpLE 8§16 (1+41)J))) . GO 7O 4@6 Son B

IF: “C-LE-’ZB“;JJ).‘NB.“ GE 816/ (IOIJ“)) .. G010 zme i st K

50 T0 418 : .
AL EAST H,J,L,:,SIGH,”l!lG(l’[,JlﬂB(Lﬂ),VB(L#I)) B . ‘

YBPLL).8  =YBIL) 3 - ¥ .
| CALL PLUT(Z:!R(U:VDP(U) L . n ; . E -

»

Y CoLELSIOC T/ 12 oAND, (CoGELSIBCT 813 )) — OB T0 4Lt
) IF (( CoGES8IGCT,)) 5 ANDL (T LE, sm(x,.lon 6o To aiy

60" T0 435
U:L S0UTH: u,.'.Lmsmu,a.‘ns:c(x.m),xa(m),vutum ]
SYBP(L) £ mYB(L : ) 2 L% .o -4 2
caLL PLa\'u.xuuhvsuu) o T mr g L S . - ¥
G0 10,598 s i - o

JF THERE I8 NO . :

€ YERH!NATE TNIS EDNWUR v uo BACK. T2, AND TAKE ms ‘NEXV scm FDINY.L 3
60 TO 2 .
. IF (KTDO,LE.8 ) 60 10 586 -
D0 584 K ® §4KTDO
.2 K-

o K
IF TRIS NEH POINT (XI,VB):ANV PUINT ALRE‘DV IN THE !CAN 3!1:
THEN DELETE: 1T FROM' THEBCAN BET AND. CONTINUE .

geahsen

DIFYA m ARS8’ gnzm-vztt;; . / s . ;

© DIFXA & ABB - (XALK)=KB(

1f wlm lLr.t.mn +ANo; DIFYAs u.'(.mm .. 6070585 .
ONTINU > 2N

50 10 m - : e -

KT0D = KTDO =i - y o ) .(“_ . . o S Yy
L ) :

“ 'APPENDIX "C" ~




L ]

. = : . Y ; 93,
200 ) MAINC D OATE  Tases C - ge/Sests
IF (KTDOJLE;® ) 60.70- 506 - .
00-586 K 8 KTD ,. KT0D
TOXalK) m XACK+1) " .
YAGK), ® OYACK#1) L. - N gt . e em
CONTINVE ° . " ! é G

STF ( LeGEL.1708) ) 60 10 578 | # 2
Meck IF POINT 18 INITTAL OR BOUNDRY PoINT ‘n:o CONTINUE
DIFXE = ABB(XB(L)=XE)

DIFYE = ABB{YB(L)=YE) .

THIS NEW POINT (XB,YB)s. THE 1 ST pornT (xz,vn

YEMINAT[ THIS CONTOUR.:, GO BACK.TO 2, AND TAKE memm SCAN" POINT,
¥ ( DIFXE.LT.{.0001), D #DIFYE, LT, (40001)) 0 T0 2

THIS NEW POINT (XB,YB) IS ON THE BORDER OF THE nmxx.

mn

-

€ TERMINATE' THIS CONTOUR , GO BACK TO 2., AND TAKE THE uzxr SCAN an.

IF (XBCLD JEQe L JORGXB(L) (EG,N) .60 10 2 -

IF (YB(L) JEQ, hnn.vs(u.eu.nl . -eoto R ‘

CONTINVE .
HECK WHICH DIRECTION THE CONTOUR u BOING: *NOR® ,up,oom,un,nmur ? P

1= XB(L) . :

J 3 YB(L) ;s B¢ T

IF (YBCL) JEQL INTCYBCL))) , 60 T0.527 . L

IF (XB(L) JEQ, INT(XB(L))) 60 YO 517 - B

IF(XB (L),LT4XB (Le1)) . . G0 TO-380 L

“IF(XB _(L),GT.XB (Lel)) G0 TO 1088 *

IF. (YBCL)LTAYB(La1) ) 60 TO 40

1F - (mu BTy YBlLR1) ) . 60 TO fm L
S G0 YO0 2% . ' i

TONTINUE:
»:nm: " opy L3 uu»um OCEANOGRAPHIC STEP) - AND GO TO chr CONTOUR, '

= C.+ COEL ;

xr (C,EQ,162,01) , C= 180,01 R

IF (C,LE,CHAX) . 60 TO 17

CONTINUE ¥ . %

60 TD 874 g 15 e ; . - e

PRINT 97 . : i : - L

CONTINVE , Ta YO E s . {

CALL - QuIT - . ’

STOP i & B | . e

B0 SRR ‘ :

APPENDIX "C" .. .




1= = p s v, g e

3 4 i ,94.
cal EABT U DATE w 74865 ./ ge/Se/th .
SUBROUTINE EAST u.J.L.c-sm.sxca.nan,vm ) :
FORMAT L1, 3F18,2, 218 ‘)
=Lt
en a1+ (CeBIGA)/(BIGBSEICA)
Y8 = J . o R '
RETURN . ' oo
FAD -7

o

" APPENDIX "C"*




.‘ . N v P ) Ad .
M, Wesrs 2 DATE = 7nus§
slsRoUTINE WEST: (m.L.c.sm.am.xaa,vaa:
TFORMAT (111, 3F10,2, 28 4 /1)
Lel +ft ' o
Xpg = I - '(C'U!ﬂ“/(SXGB-BIGU :
YR8 = J . o a® .
RETURN . . o P,
END * : y
‘
: I
-
o
Cop, LF
Lo .
3 B
. 3 .
St ,
« A T

APPENDIX "C!

N 95" v.
80/56/14




2 . . NORTH : DATE = 74065
SUBROUTINE NORTH.' u..m.,:,sm.ma,xaa,vaa:
FORMAT (e, !PlB.Z. 218 4, /7))

s Latel X

x88 =1 : ’

YeB 2 ). - (C-l!Gl)l(!!GB-!!GA’ .
LRETURN . S S . X
END ' .

'
1 -
: . t -
1L ¢
. WA S0 »
i ‘ E - : £ A B
- e
oz, S
. APPENDIX'"C"
; ;
|
X <

T .86,

89/56/14




7 ) ) . ! i 97,
L2t o south .0 T 0 ont ® 7ms " 80/56/14.°

& SUSROUTINESOUTH. (1,d,L,ci816h,810 . fw t ‘
FORMAT (0 -, 3F10,2, zu " a;x?na.vaa) 2 e T N |
L=l +1 by ¥ . . !
g e I\, © . o ‘ ! " B
vaR 2 J % :t:-mn/mca-om) \ & WP
RETURN . A Y e S IR
END SR 4 i

~

W

. ot s " apPENDIX C"

A ) -3 o
5 ‘1 b \




LN

W

o
/

 Density -




DEPTH STN TEWP :8AL: oMo _seut

LR SR IS U TH TS TR 1Y

o 1e a3l 20466 20,568011

b 23 nE s . 20,399388

¢ 2 ags e . 28, 0888°
e b 30,0 2063 20,1070

o S0 3LV asies | 26,362997

n3 e 3el8 20,1y 25837039

CRRRUIE SO PO P Y I TR TR 1 2

00 25 1 ap 31,0-20,91°  20,637847

B3 302 aeer ;n;cSisaa

L3 3, 30,8 20,91 20,725662

o "ab’ 38 ,ii;n"a?ﬁz; :-éa.ééué:e

[} 5 !.s--!!,’ gzq.!z ) 24,59484%2

@ 14 3,1 3152 25,07 24,875656

S o2 3,8 30L8 2531 . <25050842

I :9;; j31.e :za;§| zl;inoavé

o A5 2,8 31,0 2k . (20.781765

Y e ﬁ;,i 134520 28,07 ';aa;L1§sso

Ce 7S sao3iLEooamer | - 2,867268
2 16 ’ lié'-]l.3~'3'~7“ ;G,SBBB9B'~

w8 3ge im0 a2 2n.b2e220

8. 8 2,6 38,5 2m50 24351202

° 17, .;;. 30,6 '20,%8 'éa.iaaanx

e s 3 : 38,58 . aa3mar2s

20 APPENDIX D ‘
L A

BAGLEK 81,0, 0ATA AUG, §i=t3 , 1972

DENSITY
1,020603

1,020566,
593
©4,822399

1,823802%

" 1,020314
e

1,820963

1,023831

T1,824718

" 1,024638

1,828052

1,824726

1,024990

1,020594
sy

1,024876
1,025051
1,826781
1,024742-
1,824876
1.,0268867

. 1,826589

1,820620
1,820354

- 1,024366°

1,824375

99.

o @ ~

o w B W N




. . |
. SAGL‘gx- 8,750, DATA AUG, 13 , 1972
! L oePTiSTH. TeNE sal [BMO s peery
' St T4 e3 3,3 asas 25, ity 1.025:31
. TR U TR TR T 24.99i892.. | 1,020992 - 26
o ,’__'w i e 3009 élr.én‘m? Uy pasiz
e 2. 1 30,7 26,5780 ' 1,020578
LI TS -.‘z,z 31,0 264,788774° .. 1824787
1020 . 2,00 31,025,285 . 25,009385 .  1,025089 -
S8 335300 2682 o 28,61(786. 0 T 1.020612
Doz 2p 313 asas 250vees 1025039
18 5 1 e '24,91 2a, 317499 T 1,024718
w e g, 3y, . 1,026908
U RY Cas;s | 2s.gseail - 1,025858
) {0 2 3,0, 31,7 25,47 asiause  L01,025279
\\‘\ilﬂ\>\‘5” ‘;.iﬁrn'.b azn.‘vi' 'aa',mné o n0a4s92. W
10 WTB6 35;8 028,31 . 25,158366 1,025153 38
21 ;'.Tr.\\n;_'a\ 28,55 25056438 . 1,025086 (39
1o b _::.1 .3i:i; _-z‘s"'.{s',:f 26,950742 ‘,_x,,azn'éss e .
TR TP TT T 1o 'as‘,\s,"\\"z's*.us"zube“‘_ 1025052 " af __f ¢
1o 2 .'\!;z; .;i;;sf V-z‘g‘,.;l ‘.zs'.uhne i_.nzsm @
_ RUR T 31,8 @55 25,0609 | 1,825084 a3
) R 0 .15' 5,07 - 25,021686, {;_aasnazq a’
: 10 29 s o 2ngeaser | lzessy | @
o s asise . asieeser | 1,02539 4k
18”4y ;zi;ab & zn;aiégév Cnsraese a7
1! N i 5,00 "'.-ztf‘,nso}e.v. ‘ 1‘.éaaas'j .,
vome . APPENDIX.D ' :




S 3 s . 1o

“ '” L X -
SAGLEK 8,70, DATA AUS, 1ie13 , 19672

- ! . g o
DEFTH  STN TEMP. SaL' 8GHO - ELT DENSITY - -
.1 =8 3,

T2 - 25000085 g,025009 a9

@ 10 " -,8" 31,5 25,31 . 25,320330 | 1,023329 - 5@ "

;23 0,8 3,4 z‘st.'z; . 25,261963  y 025262 T
R . 2 e 31,5 2N 25, 328081 1,025%26 52
e N1 sB,0 39 2863 25,6697 - 1,025663 53
2 G8 Mis 259 w305 nessae sa
Cael 3 e Bs aEm sy nessie ss
20127 el 322 28T, 2590719 . 1,025907 s

25 4410 34L7 S2S,07  25,41a089 - 1.0250i4 . ST |

we C2SM .. 2.7 1,025710. S8
% ¢ Lsg0 B600ab,eReEET rieaeons 59
| e a8 32 25,87 2s,suiees - 1,025806 . 40
) 2 s . .S »zs;}x’ a5,1bi872  1.025%61 - 81
0. 10 o0 3i.8 25,55 25550003 1,925558 62
- 2. 21 a7 3BLY 2595 ¢ 25,977798  1,825978 63
' B 6 emizl 31 aEES 25 550026 1,025558 3‘"‘.
' C2e. cq5. . g2 31,7.25.47 C2s,08m493 . 1,085488 65
20 'z"e‘i,l‘z,‘a 120 a7 25.5%681 _'_'1,525595-‘ l‘u‘-
z'a'. Y -},; :i'. 5255 'as;mog‘s ., 1,825586 61
' 20 |s> '{a,‘n 31062539 25,267955 : 1,025208 - 68
20 29. 0 3e asies C 2S.zbiss 1,9252i2 69
20 8 wpn 32ies TS 25.100835 nmsTe 10 %
20 17 1 3iie 25,39 25.308757 1,02538 . T
'-_.!'ea'_ .0 1,3 3iL0 252y 25,69586 . 1,025170 . 72
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i
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.=l
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e

-yt
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I8
' -é.s
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w8l |
b

iy

LI
Byt

wi gl

it
L

8L 86KO BGMY
31,77 28,47 “*“-?‘,"9" _'
31,6725,55 . as,seevas
3i.e asies R Bsis9meis
a2 wmen i zls,oniiés
ETIRE 25,70 25,039828
RN 25,81 25,9112
325 ' 25,912918
32,8 ‘ 26,888867
32,0 ‘ 25, 73p403
32,3 25,95 25,9943
38F 261 26,5928
32,4 126,00, 2b,874814
31,9 35,03 25,602000 -
3205 2kl 26,isETIE
26.161728 -
,_zs.mm
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e, 25894089
3,1 2800 25,8379 N
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2.8 dEMT 25, Tasse
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1,825589
1,028591"
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1,025840

- 14025919
1,0259i3 -

1,026089
1,025730
1, 825996

1,026459.
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1025602
© 1,026557

1,028462
1,025913
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1025894

1,025837
1,025691
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. 1,028747
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‘se. 1
"5 g
sg 23
Tse 2,
se 11
56 26
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50 12
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se. 4
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50 44
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st 6
se. 15
50 28
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6 8
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)

‘1,8 32,7 26,21
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140 3247 2621
“tie 32,8 36,3
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BAGLEK .8,7,0, -DATA AUG, 1ie13 ) 1972

TEMP' 8AL - 3GMO
a1 32,1 25,79 L
~le8 32,4 26,00
18 32,0 26,84
-l.'sf-\x'z‘.L ‘2be20"
a6 336 26,20
o103 3206 26,26
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“1,5 32,7 26,27,
.:.s"s»zﬁ 28,27
wt,d .;‘z‘.e 26,20

*1,5 ;32,8 26,36

BTICIETIRTS
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enyb 337 2en
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MY

25,629788

26,088867
26,088867.
26,282358

26,25a547

. 26,287192

26,163971

" 26,322682

26,322662

26,209756 -
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26,41%193

‘26,1672
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26, 24481
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26,088710
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26,20001.

DENSTTY
1,025830
1,62629
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1,820252
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1,826160
1,026323
1,826323
1,0262%8
1,026323
i.'dnus .

1,026462
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i,026320
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1,226290
1, 826204
1,026325
1,026084
1,0826128
1.026259
1,026250
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T
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s

7
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32,3 25,95 25, 998383
32,6 26,20 26252258
32,7 26,27 »és.’sazu;'
32,8 26,36 - 26,419815
ot 2esemva
32,826,358 - 26,41%193
32,8 26,36 264413193
32,8 26,38 zélns'ns
32,8 26,8 | 26,413193
32,8 26,36 26,019629
32,8 26,36, - 26,010629
4 32,9, 26,83 26,085003
12,7 26,27 26,3201
32,6 3,36 26,0106 .
32,9 26,83 26,083612
32,8 26,36 - 26,018629
32,8 26,36 | 26,013193.
32,8 26,36 ' 26,415%03
",:.'2‘.'1”525.‘27 ©caesemtas
- 32,8 iz_tf.!o as.'ns_nvs'
32,8 28,36 . 26,010629.
32,1 a2 26,508762
§ 32,8 26436 ‘2 aamg
32,8 2by36 36,0005
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1,826428
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1,826413
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1,826411
1.826484

1,0263%0
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1,826484
1,826411
1.,826413

1,826416:
1.»265!: :
1.826413°
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7
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»
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2
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i
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32,
Sq.e
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3,3
30,6
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“
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20,66

26,34
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26,458
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25,07
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. 20,298715
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24, 318487
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za.nﬁsa!s :

zé.azoﬁlif w1
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24,248336
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'24,900085
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25,318425
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:35,322986
‘25,316772
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DENSITY
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1,8204304
1,020470
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1,024929
1,024314
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1,024884
“{,024a08'
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1,025082.
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1,025586
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| 1,825318

1,828278

14020792 -
'1,025823
1,825347 -
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2,5 31,8

1,3 3452
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25,71 ° .25,74p387.
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25,23~ 25,10897a
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25,55 B5,516382
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25,31 a5, 183472

ELEL /as;adijvév
25,71 25,696228
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28,237 25,25088¢
125,85 - 25,531662
las,s5 25499171
APPENDIX D
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1,025646
1,025078
1,922620
1,025714

" 1,825478
1,025740
- 1,025339
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1,025516
1.025660

1,025657
/1.5;5“’“ )
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1,825445.
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1,825835
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1,025516

1,025931
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1,025482

1,825696
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1,0292%¢

+1,029532

1,0255090
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*
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e
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e
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50 10
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58 1
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50 26
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32 1y
58 21
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sa - 29

' se -le
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6 18
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ti2’ 20 28,71 25750167 1,025752
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“0.8 32,3 25,95 5,98i100 1,026981
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1,2 32,5 26,11 - 26,150053 1826150
-{.1,' 32,8 28,117 25150780 1,025765
$8,9 32,47 26,00 26,0741 1,0269%5
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e, 32,0 ?‘25.1-;- as,7ieo07 | - 1025710
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901 325 '26,11.  26,10508a | 17026105
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8,0. 32,0 25,71  -25.71s087 - . 1,025718 .
0ii . 26i20 - 26,195080 . 1,026195
a1 3200 akTy  as.iesea3 = :Jz!m_
.o;a".s'z‘.vi 125079 'zs.ojfﬁs :.?asm
W2 32,3 25,95 25.998740 1,825959
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0.7 325k 2587 - Emesisey 1,025898
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) 25,07 .‘"_“"@-m_' . 'An',aasaaﬁ‘
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1 -
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124
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! . /

5 .15 s IET Caedesers. f,026205 (52

5. 28 e1s2 338 26:200061 1,026200 183

T R P Y T T mé;.iuzﬁv ‘_r.h,aeus‘ L0
A5 16 ea.6 32.8 28,36 26,38%223 1026385 155

75 20 was 3BT 2ei27 26,901 1,026295 156

L o s 32 T TR TR T 1,026102 - 487" ,
~15. 17 mB,7 33,5 26,20. . 26,2885 1,026228 138 R ; .
_ 75 38 R LT 2, 130604 ) 1.m|s"s '}59 o :
75 . 9. w@,8 32,4 26,84 26,071a11 1,026871 168

s 187 =By :;o.-zzus_n 1,026225 161 §
B TR W R TN T Ca6,g6hd80 . 1,026860 162
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