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ABSTRACT 

Belléfontaine, L., Pritchard, J., and Reiniger, R. 1982. Atlas of 
physical oceanographic data for the South Atlantic Ocean, Drake 
Passage, Pacifie Ocean, and Canadian Arctic - 1970. Can. Tech. 
Rep. Hydrogr. Ocean Sci. 14: 

Physical oceanographic data gathered in the South Atlantic, Drake 
Passage, 'Pacific Ocean, Western and Eastern Arctic and Arctic waters from 
November 19, 1969, to October 16, 1970, are presented as vertical sec-
tions. Data from current meters moored in Drake Passage from January 1970 
to February 1970 are presented in various graphical displays including time 
series, progressive vector, and stick plots. 

RÉSUMÉ 

Bellefontaine, L., Pritchard, J., and Reiniger, R. 1982. Atlas of 
physical oceanographic data for the South Atlantic Ocean, Drake 
Passage, Pacifie Ocean, and Canadian Arctic - 1970. Can. Tech. 
Rep. Hydrogr. Ocean Sci. 14: 

Présentation en sections verticales de données recueillies dans 
l'Atlantique Sud, le Détroit de Drake, l'océan Pacifique, l'Ouest et l'Est 
de l'Arctique et les eaux de l'Arctique, du 19 novembre 1969 au 16 octobre 
1970. 

On présente les données obtenues de courantographes amarrés dans le 
Détroit de Drake en janvier et février 1970 sous diverses formes 
graphiques, dont des séries chronologiques, des diagrammes de vecteurs 
progressifs et de vecteurs sous forme de bâtonnets. 
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PREFACE 

INTRODUCTION  

This publication contains prepared material 

derived from data collected during the voyage of 

the CSS HUDSON from Nov. 19, 1969 to Oct. 16, 

1970. The voyage which involved circumnavigating 

both N. & S. America is known generally as 

'HUDSON 70'. 

The data is presented in two parts, first-

selected sections of temperature, salinity, 

dissolved oxygen, and nutrients, and secondly, 

current meter data from Drake Passage during 

January and February 1970. 

All the physical oceanographic data pre-

sented in this atlas are archived by the Marine 

Environment Data Service (MEDS) Department of 

Fisheries and Oceans, Ottawa, except the current 

meter data which are available from the Atlantic 

Oceanographic Laboratory. 

This atlas does not represent the entire 

data collection from this cruise. 

BOTTOM PROFILES  

A precision graphic recorder was operated 

more or less continuously on the cruise, and bot-

tom profiles have been drawn on most of the sec-

tions. The soundings were corrected using 

Mathews Tables, and are archived by the Oceanic 

Bathymetry and GEBCO Unit, Dept. of Environment, 

Ottawa. 

For sections where no continuous position-

ing and/or soundings were available, only sound-

ings at the stations are used, which in some 

instances are connected by a single line. 

TEMPERATURE  

All temperatures are expressed in degrees 

Celsius. Those at the surface were obtained by 

collecting a sample of water in a metal bucket 

and measuring its temperature with a mercury-in-

glass thermometer accurate to ±0.1 ° C. Sub-

surface temperatures were measured with Richter 

and Wiese or Yoshino reversing thermometers. 

They are considered accurate to ±0.02 ° C. 

SALINITY  

Salinity determinations were made with an 

"Auto-Lab" inductive salinometer. 

sidered accurate to ± 0.004 ° /... 	The salin- 

ities were calculated using the UNESCO (1966) 

tables. 

OXYGEN  

Dissolved oxygen content was determined by 

the Carpenter modification of the Winkler method 

using 60 ml sample bottles. The precision of the 

measurement are estimated to be ±0.06 m1/1. 

NUTRIENTS  

The nutrient components of sea water; sili-

cate, nitrate and phosphate were determined by 

continuous flow analysis using a Technicon Auto 

Analyzer I. The methods used and statistical 

data for this cruise are described in Automatic 

Analysis at Sea (Coote, Duedall and Hiltz, 

1971)*. The coefficient of variation was 0.6% 

for a single silicate determination and 6% for 

phosphate determination derived from varied CSK 

standards. The precision for nitrate though not 

determined would have been between those values. 

1Y, 

They are con- 

* Coote A.R., I.W. Duedall and R.S. Hiltz. 1971. 
Automated Analysis at Sea. In Technicon Inter-
national Congress 1970 Volume III, Industrial 
Analysis & Thurman Associates, Suite 1610, 
Congress Bldg., Miami, Florida, 33132. 
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SECTION 	STATION 	 DISSOLVED 
LOCATION 	NUMBERING 	TEMPERATURE 	SALINITY 	OXYGEN 	SILICATE 	PHOSPHATE 	NITRATE 

SOUTH ATLANTIb 	1-25 	 X 	 X 	 X 	 X 	 X 	 X 

SOUTH ATLANTIC 	30-26 	 X 	 X 	 X 	 X 	 X 	 X 

DRAKE PASSAGE 	38-35 	 X 	 X 	 X 	 X 	 X 

S. & N. PkC „IFIC 	227-249 	 X 	 X 	 X 	 X 	 X 	 X 

BEAUFORT SEA 	25r-255 	 X 	 X 

BEAUFORT SEA 	259-258 	 X 	 X 

BEAUFORT SEA 	263-262 	 X 	 X 

- ARCTIC SECTION 	251-295 	 X X 

BARROW STRAIT 	285-289 	 X 	 X 

_ 

DAVIS STRAIT 	295-301 	 X 	 X 

A summary indicating the sections for which data 

was collected and is presented in this publication 
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CURRENT METER DATA
I .
I
I
I

CURRENTS

The currents were measured using the film

recording Braincon model 316 and 381 current

meters. The instruments recorded one exposure

every 20 minutes. The film was read manually,

and transferred to computer compatible magnetic

tape. All graphs were computer produced and

plotted on an incremental plotter.

The accuracy of the measurements are (a)

current speed ±5 cm/sec for the deeper meters,

(b) current direction ±15° which includes the

error due to the variation found in the compass

swings before and after deployment.

DATA PRESENTATION

For each current meter record, the data are

presented on a single page in the form of:

(1) statistical summary and joint distribution

table

(2) time series plot, rate and direction

(3) progressive vector plot

(4) stick plot

and for ease of relating the data from the four

moorings, the east-west and north-south compon-

ents of each current meter are displayed together

on a separate page, in time series.

STATISTICAL SUMMARY AND JOINT DISTRIBUTION

Statistics - The statistical parameters for each

current meter are calculated from the raw data

(20 minute sampling interval) and are expressed

as U (positive east) and V (positive north). The

minimum, maximum, and mean are common measures of

the location of a distribution. The standard de-

viation and variance give an indication of the

spread of a distribution. For normal or moder-

ately skewed distributions approximately 68% of

the observations will fall within one standard

deviation, 95.5% will be within two standard

deviations, and better than 99.5% of the observa-

tions will lie within three standard deviations

from the mean. The trend and intercept are

determined by fitting the data to an equation of

the form (mt + b) using a linear regression. The

trend is simply the slope of the best fit line,

the intercept is evaluated for the first sample

and time in units of seconds.

Joint Distributions - The joint distribution

table describes the percentage occurrence that

the data falls into bins defined by bands of

speed an4 direction. In the tables presented

here the direction and rate bandwidths are 20°

and 5 cm/s. A sample is included in a band if it

is equal to or greater than the lower limit, and

less than the upper limit. Extreme bands which

do not contain any occurrences are dropped, and

any bins containing occurrences, but which repre-

sent less than 0.1% of the total are reported as

0.0°. Empty bins are left blank. The actual

number of occurrences in any given band are

reported as subtotals.

TIME SERIES PLOTS

Data for the Rate, Direction, U and V com-

ponent time series plots were obtained by smooth-

ing the measured data over a three hour period.

I
I
I
I
I
I
i
I
I
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I
I
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The time axis is in units of days with labels 

every five days and tick marks every 2.5 days. 

The day number is the G.M.T. day of the year. 

The vertical scales are in units of cm/s for 

speed and degrees true for direction. 

PROGRESSIVE VECTOR PLOTS  

These diagrams are constructed by vectori-

ally adding consecutive data points so as to cre-

ate the path that a particle would follow if 

always under the influence of the measured 

current. The data used for these plots are the 

same smoothed data used in the time plots. The 

path is marked every five days by a + sign and 

the year day number is labelled every ten days. 

An arrow in the corner of each plot indicates 

true north and the plot is aligned such that the 

progressive vector plot and the stick plot have 

the same orientation. 

STICK PLOTS  

The stick plots were constructed with data 

that had been smoothed with a filter having a 

cut-off period of 24 hours and sub-sampled every 

three hours. The reason for choosing this com-

bination of filter and decimation ratio is purely 

a visual one. The low frequency motion seemed to 

be well described and the higher frequencies 

(tidal and beyond) are removed. To many data 

points or sticks make a confused picture whereas 

too few make the change of velocity hard to fol-

low from one vector to another. 

Each stick in the plot is the vector 

described by the rate and direction data for the 

time indicated on the horizontal axis at the vec-

tor's origin. The time scale is not necessarily 

the same as that for the rate and direction plots 

and the amplitude scales may not be the saine  from 

one stick plot to another. 



HUDSON 70 - DRAKE PASSAGE CURRENT METER INFORMATION (G.M.T. TIME)  

STN. 	INSTRUMENT 	DEPTH 	POSITION 	SAMPLING 	DATA 	DATA 	YEAR 	DATA 	DATA 	DATA 	YEAR 

	

NO. 	TYPE 	(M) 	LAT. 	LONG. 	INTERVAL START(HOUR) START(DAY) DAY 	DURATION 	STOP(HOUR) STOP(DAY) DAY 

1 	BRAINCON(316) 	150 	57 °49.2S 	68 ° 19.6W 	20 Min. 	19.18 	31-01-70 	31 	10D 15h 20 m 	10.38 	11-02-70 	42 

	

1 	BRAINCON(381) 1500 	57 ° 49.2S 	68 ° 19.6W 	20 Min. 	17.56 	31-01-70 	31 	10D 17h 40 m 	11.36 	11-02-70 	42 

	

1 	BRAINCON(381) 3640 	57 ° 49.2S 	68 ° 19.6W 	20 Min. 	19.05 	31-01-70 	31 	10D 17h 	0 m 	12.05 	11-02-70 	42 

	

2 	BRAINCON(381) 	150 	60°04.5S 	68 °04.0W 	20 Min. 	20.08 	01-02-70 	32 	10D 16h 20 m 	12.08 	12-02-70 	43 

	

2 	BRAINCON(381) 1500 	600 04.55 	68 °04.0W 	20 Min. 	19.05 	01-02-70 	32 	4D 	4h 	0 m 	23.05 	05-02-70 	36 

	

2 	BRAINCON(381) 3345 	60° 04.5S 	68 ° 04.0W 	20 Min. 	19.27 	01-02-70 	32 	4D 	4h 	0 m 	23.27 	05-02-70 	36 

	

3 	BRAINCON(381) 	150 	61 ° 59.0S 	67 ° 33.3W 	20 Min. 	20.29 	02-02-70 	33 	4D 	2h 20 m 	22.49 	06-02-70 	37 

	

3 	BRAINCON(381) 1500 	61° 59.0S 	67 ° 33.3W 	20 Min. 	19.04 	02-02-70 	33 	4D 	4h 	0 m 	23.04 	06-02-70 	37 

	

3 	BRAINCON(381) 3393 	61 ° 59.0S 	67 ° 33.3W 	20 Min. 	20.06 	02-02-70 	33 	4D 	3h 20 m 	23.26 	06-02-70 	37 

	

4 	BRAINCON(381) 	150 	63° 28.1S 	67 °07.0W 	20 Min. 	19.08 	03-02-70 	34 	4D 	lh 40 m 	20.48 	07-02-70 	38 

	

4 	BRAINCON(381) 1500 	63 ° 28.1S 	67 °07.0W 	20 Min. 	19.05 	03-02-70 	34 	4D 	2h 	0 m 	21.05 	07-02-70 	38 

	

4 	BRAINCON(381) 3352 	63° 28.1S 	67 °07.0W 	20 Min. 	17.28 	03-02-70 	34 	4D 	Oh 20 m 	17.48 	07-02-70 	38 
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-125 

-15.0 

5.0 

3.0 

1.0 

M -3.0 

C.) • -7.0 

- ao 
- 11.0 

-13.0 

-15.0 

0.0 

- 2-0 

-4.0 

- 6.0 

M -60 

• -150 

C) -12.0 

- 14D 

-16.0 

- 190 

- 20.0 

SO 

4.0 

3.0 

.13 
2\ 

2 
 to 

0.0 

-1.0 

- 213 

-3.0 

- 411 

3.0 

2.0 

1.0 

0.0 
UI  

-1.0 

-3.0 

-4.0 

-50 

-6.0 

1 1 
L5.0 

lo.o 

**■.(1) 	E- 
u> 	I- 

- 1- 0.0 

- 20.0 

103 

30 

613 

M 2D 

• OD 

- 4D 

- 60 

-AD 

- 10D 

5.0 

u  -10.0 

-1S0 

-WA 

- 25D 

-ao 

- Jao 

-15.0 

-250 

- 30D 

I 
I
A  150m  

4.0 

2.0 

0.0 

• -20 

• -4A 

-SO 

-10.0 

11.5 

113.5 

25 

65 
03 

73 

• as 

4.5 

3.5 

2.5 

E  1500m  k 1500 m 

4.0 - 

2.0 

0.(1 

-2.0 

- 6.0 - 
-ao 

1 

[

[ VA 
E 3640 m 3345m  3352 m f 

Y I 

32D 	 37.0 	 42.0 

DAY 

V-COMPONENT 

320 37.0 

DAY 
42.0 32.0 37.0 

DAY 
42.0 320 37.0 

DAY 
42.0 

V-COMPONENT V-COMPONENT V-COMPONENT 

10.0 

7.5 

5.0 

2.5 

0.0 

• -2-5 

U -30 

-7.5 

-10.0 

- 12.5 

-15.0 

130 

.1.50 

5.0 

3  0.0 

20.0 

180 

160 

14.0 

12.0 

150 

60 

6.0 

4.0 

20 

0.0 

4e.o 

230 

15.0 

- 15.0 

- 25D 

1.5.0 
12-5 

10D 

73 

CO 50 

• 2-5 

- 2-5 

- 513 

-10- D 

/OA 

0.0 

1/3 

-10.0 

- L30 

-250 

-25D 

t. 

h 

Pv\l, 
150 m 150 m 150 m 

9.0 

7.0 

5.0 

3.0 

LO 

- LO 

- 3.0 

-5.0 

5.0 

3.0 

1.0 

- LO 

- 3.0 

-5D 

-7.0 

-9.0 

- 11/3 

- 13.0 

- 15D 

îf 
e  o 

I 
E  1500m  1500 m k-  1500 m 1500 m - 10.0 

- 15D 

1013 

7.5 

5.0 

2.5 

0.0 

-23 

-5D 

- 7.5 
- 150 

- 12.3 

-15.0 

tf 
o 

3345m  3352 m 3640 m 

32.0 	 370 	 42.0 

DAY 
320 	 37.0 	 42.0 

DAY 
32.0 	 37.0 	 42.0 

DAY 
- C OMPONENT 

250 	 37.0 	 42.0 

DAY 
U-COMPONENT U-COMPONENT U-COMPONENT 



RATE

oLO
22.0 27.0 32.0 37.0 42.0 47.0 52.0

DAY

RATE VS DIRECTION

CN/s s06 pUT 5}OO 10180 15t00 2aj0o 24t00 30j^0 35f00 40,80 95tôu 5otao

0EG. TRUE TOTAL RANGE 10.00 15.000 20.U00 25.000 30.00 35.00 40.00 45.00 50.00 55.00

340.00 TO 360.00 14 4 .4 .5 .9

320.00 TO 3.0.00 9

300.00 TO 320.00 5

260.00 TO 300.00 7

260.00 TO 260.00 2

240.00 TO Z60.00 2

220.00 TO 240.00 6

200.00 TO 220.00 3

100.00 TO 200.00 6

160.00 TO 180.00 3

140.00 TO 160.00 5

1z0.0o TO 7V0.00 21

I00.00 TO 120.00 2T2

60.00 TO 100.00 212

60.00 TO 60.00 67

10.00 10 60.00 62

20.00 TO 40.00 19

0.00 TO 20.00 2T

• .1 .1 .4 .4 .1

• .3 1 .3

• .1 .3 .0

• .3

• .1 .1

• .3 .3 .3

• .1 .1 .1

+ .1 .3 .4

• .1 .1 .1

• .3 ./

• .1 .6 .{ 1.2 .1 .3 .3

• .4 .5 6.6 2.4 1.6 5.6 6.6 7.1 6.0 1.2

• .s .6 1.3 3.1 2.2 6.0 6.2 5.5

• .l . .3 1.3 4.7 1.7 2.3 .7

• .3 .1 1.0 .1 .3 2.6 ?.9

• .3 .7 1.3 .1 .1

• .5 .9 1.6 .3

5U6 TOTAL 765 0 32 13 101 97 50 131 159 97 {6

CRAN NANE UNIT NUM6EA MIN Mlt ME1N INTERCEPT TREN01/SECI VARIANCE SIO. OEV.

I U COMPONENT CMIS 165-.2156E.02 .5215E•02 .2631E+02 43.697 -.76259E-04 .22293E.03 .14931E•02

2 V COMPONFNT CM/S 765-.1921E.02 .37A6E.J2-.1116E.01 -.686 -.75921E-05 .11993E•03 .10951EP02

JAN . 31-FEB . l l 1 970

DIRECTION

-20 30 BD lall

gIIAMETRFS

STA.I 150m
m m ma mm no mm MAN Mmr m1 m Mm r^ mm mm m M rr



/Ail) 
11 

?LtrAyl 

111111 111111 	11111 111111 OM MI US 11111 1111 111111 1111•1 MI UM MIII 	111111 11118 11111 11111 all 11111 	111111 

D
EG

.  T
R

U
E

 

270.0 

DIRECTION  

RATE  

-0.5 

0.5 

> 
12W) 

104 - 
(/) 

4.0 

0.0 

22.0 27.0 	32.0 	37.0 	42.0 	47.0 	52.0 

DAY 

ee 
;s2 

-L°  
CD 
4 

4'  

-20 

-25 

-1.5 

RATE 	 VS DIRECTION 

CM/S 	 SUE 	OUT 	0 00 	1 00 10 00 15 00 
OF 	fo 	to 	In 	fo 

OFG. TRUE 	 TOTAL RANGE 	5.00 10.00 15.00  
1 

310.00 TO 360.00 	16 	• 1.8 	.3 

	

320.00 TO 340.00 	13 	0 1.7 

	

300.00 TO 320.00 	12 	111 1.6 

	

200.00 TO 300.00 	25 	• 1.4 	1.4 	.4 

	

260.00 TO C00.00 	22 	• la 	1.0 

	

249.00 TO 760.00 	13 	6 	.5 	1.2 

	

220.00 TO 240.00 	31 	• 1.0 	2.5 	.1 

	

200.00 TO 220.00 	31 	• 2.5 	1.6 

	

100.00 TO 200.00 	3 4 	• 1.7 	2.7 

	

160.00 10 100.00 	65 	0 3.0 	5.4 

	

14 0.00 10 160.00 	eS 	• 3.5 	7.4 	.1 

	

120.00 TO 140.00 	114 	• 3.9 	11.3 	3.1 	.1 

	

100.00  Tri  120.00 	123 	• 4.3 	10.0 	1.4 	.3 

	

00.00 TO 100.00 	63 	• 2.3 	4.9 	.9 

	

60...10 TO 	10.00 	19 	• 	.3 	1.7 	.5 

	

90.00 TO 	60.00 	30 	• 2.6 	1.3 

	

20.00 TO 	40.00 	22 	• 1.9 	.9 

	

0.00 TO 	20.00 	21 	• 2.7 

SUB TOTAL 	 772 	0 	303 	413 	.3 	3 

3.0 
0.0 0.5 	 1.0 	 1.5 	 20 	 25 	 3.0 

KILOMETRES 

5.5 

3.5 

rn 	1.5 

-0.5 
C.) 

-2.5 

-4.5 

37.0 42.0 47.0 
CNAN 	 NAME 	 UNIT 	NUMBER 	MI" 	MAX 	MPAN 	INTERCEPT TRENDI/SECX 	VARIANCE 	STD. DE". 

	

1 U COMPONENT 	 CM/S 	 772-.1074E002 .1451E4.02 .2657E.01 	7.91. -.11344E-04 •200390.02 .447651.01 

	

2 V COMPONENT 	 CMIS 	 112-.951E.01 .6515E•21n2279E+01 	-3.696 .30530F ■05 .11731E402 .34250E.01 
DAY 

JAN.31-FEB.II 1970 	 STA.I 1500m,, 



RATE

22.0 27.0 32.0 37.0 42.0 47.0 52.0

CNIS SUI

OEO. 1RUE TOTAL

340.00 TO 360.00 24

320.00 T0 340.00 13

300.00 TO 320.00 10

260.00 TO 300.00 13

i60.00 TO 200.00 16

240.00 TO 260.00 41

220.00 TO 240.00 140

200.00 TO 2fOr00 177

100.00 T0 700.00 86

160.00 10 100.00 72

140.00 TO 160.00 52

120.00 TO 140.00 38

100.00 TO 120.00 10

60.00 TO 100.00 11

60.00 l0 80.00 9

40.00 TO 60.00 17

20.00 TO 40.09 to

0.00 T0 20.00 24

SU6 TOTAL 770

RATE VS DIRECTION

Q^T 0fg0 A^So 10t80 ut80 2o^p0 2+fpD
i LNOE 7.00 A0.00 17.00 20.00 27. â0 30. 50

• .5 1.6 .1 .4

• .1 1.3 .1

• .9 .4

• .9 .6 .1

• .3 .7 .6 .4 .1

• .5 1.3 2.3 1.6 .7

• .6 3.4 4.9 3.7 4.3 2.3

• 2.T 3.0 4.0 9.2 3.9 1.6

• 2.2 7.2 3.6 .1

• 3.6 3.0 .1

• 5.6 1.2

. 4.7 .1

. 3.1 .1

• 1.0 .4

• .0 .4

• 1.2 .A

• .6 1.7

• E.4 1.T

239 214 132 AT 56 30

CN14 NLOE UNiT NUMAEO NIN MAX MEAN INTEACEPE TREMOtISECI VARIANCE ITS. OEV.

I U CnOPONFuT CNIS 770-.2324E002 .0077E.01-.4721E531 -2.739 -.47112E-07 .70270EM02 .70901E001

2 V COMP08EwT CMlS T7O-.229•E.02 .1A09E.02-.565TE.01 -6.9+1 .E7710E-07 .7D771E-01 .71205E•01

JAN . 31-FEB . ll 1970

DIRECTION

-10.0

-15.0

--i7 -1S
gIIAMETRkS

27.0 32.0 37.0 42.0 47.0

DAY

STA . I 3640 m
ms mm on= ^ mm wjwm^r mm mmm m m mm mm m



DIRECTION 

RATE 

35/10 

VD» 

180.0 

90.0 

on 

30» 

25.0 

20.0 

15.0 

10.0 

5» 

0» 

37.0 

DAY 

D
EG

.  T
R

U
E 

o 

32.0 22.0 27.0 47.0 42.0 52.0 

r4.  

LO 4.0 

--t--  

DAY 

25.0 

20.0 

15.0 

10.0 

5.0 

0.0 

-5.0 

- 10.0 

-15.0 

-20.0 

- 25.0 

r:0 7  1 rI  

I  us au us au uni au as au au eas au au 	r urn um us urn r 	au au 	r 	um 

-110 	 -P-0 
KILOMETRES 

RATE 	 65 DIRECTION 

01,00 	5 00 10 00 15 	 t 
20 00 25 00 30 00 

to 	fo 	fo 	f 	f 	fo g 	o 
3.00 10.00 15.00 20. 0 25.00 30.00 35.00 

	

300.00 TO 320.00 	1 	• 	.1 

	

200.00 TO 300.00 	20 	• 1.2 	.9 

	

260.00 TO 260.00 	16 	• 	.2 	1.2 	.3 

	

240.00 TO 260.00 	54 	• 	.9 	3.4 	2.6 	.1 

	

220.00 TO 240.00 	128 	• 	.7 	5.5 	4.8 	5.1 	.7 

	

200.00 TO 220.00 	216 	• 	.4 	5.1 	4.4 	9.5 	6.6 	2.1 

	

100.00 TO 700.00 	246 	• 2.2 	3.4 	4.2 	10.4 	7.6 	4.3 

	

160.00 TO 110.00 	72 	• 1.1 	2.1 	1.7 	1.2 	2.6 	.3 

	

140.00 TO 160.00 	13 	• 	.9 	.4 	.1 	.3 

	

120.00 10 140.00 	2 	• 	.1 	.1 

3100 TOTAL 	 768 0 	69 	17 1 	139 	204 	134 	51 

CHAN 	NAME 	 UNIT 	NUMBER 	MIN 	MAX 	MEAN 	INTERCEPT TRENDI/SECI 	VARIANCE 	STD. DEY. 

	

1 U COMPONENT 	 COIS 	 768-.1610E.02 .6972E+01-.5581E41 	-4.939 .-.13923E-05 .20634E902 .45421E901 

	

2 V COMPONENT 	 0M/3 	 768-.2928E002 .2110E+01-.1244E.02 	...536 -.25794E-04 .56177E402 .74951E901 

	

CN/5 	 SUR 	RyT 

	

DEC. TRUE 	 TOTAL ÏANCE 

FEB. I-FEB.121970 	 STA .2 150 m 



DIRECTION 

■■■•••I À 

II D
E

G
.  

T
R

U
E

 
380.0 

270.0 

190.0 

90.0 

iL 

S -041 

-0.72 

-0.51 

-0.91 

1 

22.0 	27.0 	32.0 	37.0 

DAY 

RATE 	 VS DIRECTION 

5.0 

4.0 

3.0 

2.0 

(f) 1.0 

0.0 

-1.0 

-2.0 

-3.0 

-4.0 

-5.0 
27.0 32.0 37.0 42.0 47.0 

12.0 
11.0 

10.0 
9.0 

r/1 	8.0 

7.0 
C.) 	8.0 - 

U1 
4.0 - 

2.0 

42.0 	47.0 	52.0 

CHAN 	NAME 	 UNIT 	NUMNER 	MiN 	MAX 	MEAN 	INTERCEPT TRENDUSECe 	VARIANCE 	STD. nev. 

	

1 U. 00MPODENT 	 CM/3 	 299-.1210E802 .1147E802 .1131E801 	1.321 -.22146E-05 .24376E802 .49372E801 

	

2 V COMPONENT 	 Cmis 	 299-.9048E801 .1989E801-.2012E801 	-2.352 .17918E-01 •71916E801 .26817E801 

	

Cm/S 	 SUO 	

2

nUT 	0180 	5!80 10180 

F  

	

DEC.  TRUE 	 TOTAL 	ANGE 	5.00 10.00 15.00 

	

340.00 TO 360.00 	2 	• 	.3 	.1 

• 

	

320.00 TO 350.00 	1 	 .3 

	

300.00 TO 320.00 	3 	ö 	 1.0 

	

280.00 TO 300.00 	3 	• 	 1.7 

	

260.00 TO 280.00 	7 	• 	 2.0 	.3 

	

240.00 TO 260.00 	19 	1 	 3,7 	2.7 

	

220.00 TO 240.00 	13 	• 2.0 	2.3 

	

200.00 TO 220.00 	27 	• 4.7 	4.0 	.3 

	

180.00 TO 200.00 	26 	• 7.0 	1.7 

	

160.00 TO 180.00 	20 	• 5.4 	1.3 

	

140.00 TO 160.00 	20 	• 4.7 	2.0 

	

120.00 TO 140.00 	38 	• 8.7 	4.0 

	

100.00 TO 120.00 	42 	• 7.0 	7.0 

	

80.00 TO 100.00 	48 	s 7.0 	7.7 	1.3 

	

60.00 TO 	60.00 	16 	• 2.0 	2.7 	.7 

	

10.00 TO 	60.00 	9 	• 1.7 	1.3 

	

20.00 TD 	40.00 	2 	0 	.3 	.3 

	

0.00 '10 • O 	20.00 	1 	• 	 .3 

SUB TOTAL 	 29s 	0 	122 	131 	16 

0.0 	0.1 	02 	0-3 	0.4 	0.5 
KILOMETRES 

DAY 

CO 

0.5 	0.7 

FEB.1-FEB.51970 	 STA.2 1500m 
Ili III! MI MI 111111 	1111111 	111111 	1111111 IOW MO all MIN «MI UN MI MI OM IIIIII Ian BM MS MI OM 



^m m m r s m m r^ m m r m m r m m m m m m m m m r m =

2.75

E
cti

380

pil 270.0

a 90A

ao

DIRECTION

, I it , ^ i A A I

RATE

22.0 27.0

P
32.0 52.0

Z25

1.75

a7s

025

Cx/S sue OUT 0{000 5 f000 10{000

DEO. TRUE TOTAL RANGE 5.00 10.00 15.00

RATE vs DIRECTION

340.00 TO 360.00 61 4 1.0 16.1 1.3

320.00 TO 340.00 67 4 2.3 15.1 5.0

300.00 TO 320.00 60 * .3 5.7 14.0

2e0.00 TO 300.00 e • 1.T 1.0

Z60.00 TO 2e0.00 •

240.00 TO 260.00 •

220.00 TO 240.00 •

200.00 TO 220.00 •

160.00 TO 200.00 •

160.00 TO 160.00

140.00 TO 160.00 •

120.00 70 140.00 •

100.00 TO 120.00 1 + .3

00.00 TO 100.00 •

60.00 TD I0.00 3 . 1.0

40.00 To 60.00 •

20.00 TO 40.00 7.6 • 6.0 2.7

0.00 TO 20.00 73 • 20.1 4.3

su6 TOTAL 299 0 11 203 e5

37.0

DAY
42.0 47.0

Cx/x NL+E UNIT xxeVEl MON MAX 4Etx SUTEACEPT 70Ex01/SECI VIRIANCE STD. DEV.

1 U CnMPDNENT Ce/< 299- 1148E.02 .e711E+01-.196TFOl .970 -.16019E-D4 .17579N02 .41e61E.01

2 V COxFOxExt Cx7t 299-.2730E.O1 .1234E.02 .7230E401 4.174 .61470E-05 .37692E401 .19414E•01

FEB.I-FEB.5 1 970

9.0

7.0

5.0

3.0

1.0

-1.0

-3.0

-5.0

-7.0

-9.0

-025
-0b ^

glMMETRES

0.1

I I I I 1

27.0 32.0 37.0 42.0 47.0

DAY

STA.2 3345m

as

Ŵ
o



•••••• 

V V 

.  Oftf  

	

cm's 	 sug RyT 	°do edo 10180 

	

DED. TRUE 	 TOTAL ÏANCE 	e.00 10.00 15.00 

390.0 

22110 

180.0 

90.0 

au  

14.0 - 

12.0 

10.9 

au 

40- 

ao 

213 

CU) 

22.0 

D
EG

.  
T

R
U

E
 

C.) 

27.0 	32.0 	37.0 	42.0 	47.0 	52.0 

DAY 

DIRECTION 

RATE 

RATE 	 VS DIRECTION 

17 

1.5 

/3 

03 

0.7 

03 

113 

01 

.2- 
o  

t- 
5.5 

3.5 

ul 	1.5 

--0.5 

-2.5 

-4.5 

-8.5 

-01 

	

340.00 TO 360.00 	11 	• 	.7 	1.1 	• 

	

320.00 TO 340.00 	49 	• 1.4 	12.9 	2.0 

	

300.00 TO 320.00 	IIS 	• 1.4 	29.1 	6.9 

	

280.00 TO 300.00 	90 	• 1.4 	8.8 	6.e 

	

260.00 TO zeo.00 	I 	di. 	.1 

240.00 TO 260.00 

	

220.00 TO 240.00 	 • 

	

200.00 TO 220.00 	 •  

	

180.00 TO 200.00 	 • 

	

160.00 TO 160.00 	 • 

	

140.00 TO 160.00 	 •  

• 100.00 TO 140.00 

	

100.00 TO 120.00 	 •  

	

80.00 TO 100.00 	2 	• 	.7 

	

60.00 10 	50.00 	5 	• 1.4 	1.7 

	

40.00 TO 	60.00 	7 	• 1.0 	1.4 

	

20.00 TO 	40.00 	30 	• 4.1 	6.1 

	

0.00 TO 20.00 	19 	• 0.0 	4.4 

SU8 TOTAL 294 	0 	44 	199 	47 

-L4 	-12 	-1.0 	-01 	 -0.4 	-02 

KILOMETRES 

CHAN 	PANE 	 uwil 	WHINER 	NIP 	MAX 	MEAN 	INTERCEPT TRENOMECD 	VARIANCE 	STD.  DEY.  

	

1 0 CORPONENT 	 CRIS 	 29*-.1240E.02 •6081E.01-.3918E.01 	,..0.446 .19934E-04 .17401E402 .42192E.81 

	

2 V COnp0NENT 	 Ms 	294-.28•1E.00 .1079E.02 .4842E.01 	4.131 .40124E-05 •16938E401 .19219E.01 

27.0 	32.0 	37.0 	42.0 	47.0 

DAY 

FEB.2-FEB.61970 	 STA .3  150m  
MI ail III UM UM MI 	UM am re MI 1111111 Oil MI MI MI MIMI MI MI 	11111111 	1113 MI I 



DIRECTION 

«MI 

«MI 

270.0 

RATE 

-020 	 -046 

KILOMETRES 
-020 -OM 

4.5 

2.5 

ti) 
-•■• 0.5 

-1.5 

-3.5 

-5.5 

37.0 

DAY 

Node 	 VS DIR2CTION 

27.0 32A 52.0 42.0 47.0 

37.0 

DAY 
32.0 27.0 47.0 42.0 

F 	an 11111 MI OM OM 	ale 	r 	um um me am an ea sat am um am am ma an us 

o 

10.5 

9.5 

as 

7.5 

0.5 

5.5 

4.5 

3.5 

22.0 

	

CM/S 	 SU8 	RUT 	0180 	5.f80 10100 

	

DEG. TRUE 	 TOTAL KANGE 	5.00 10.00 15.30 

	

340.00 TO 360.00 	34 	• 5.0 	7.7 

	

320.00 TO 340.00 	49 	• 9.0 	7.0 	.3 

	

300.00 TO 320.00 	66 	* 9 • 4 	12.4 	1.0 

	

260.00 TO 300.00 	103 	• 11.0 	22.4 	1.0 

	

260.00 ID 2 6 0.00 	20 	• 	.3 	4.7 	1.7 

	

240.00 TO 260.00 	 • 

	

220.00 TO 240.00 	 • 

	

200.00 TO 270.00 	 • 

	

150.00 TO 200.00 	 • 

	

160.00 TO 150.00 	 • 

	

140.00 TO 160.00 	 *. 

120.00 TO 140.00 

	

100.00 TO 120.00 	 • 

	

60.00 TO 100.00 	 • 

	

60.60 TO 	60.00 

40.00 TO 60.00 

	

20.00 TO 	40.00 	 • 

	

0.00 TO 	20.00 	21 	• 	.3 	6.5 	.3 

	

SUR TOTAL 	 299 	0 	105 	161 	13 

CHAN 	NAME 	 UNIT 	NUM6FR 	*TN 	MIX 	MUM 	INTERCEPT TREN0C/SEC1 	AAAAA NCE 	STO. 02V. 

	

1 U CONPONENT 	 C4/5 	 299-.10551.02 •15612.01-.4231E.01 	-6.397 .12036E-04 .75949E.01 .275592.01 

	

2 V COMPONENT 	 CM/S 	 299-.12492.01 •12872.02  • 3534E.01 	1.151 •24645E-05 .433362.01 .eostif.ol 

FEB.2-FEB.61970 	 STA.3 1500m 
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I

I

22.0 27.0 32.0 37.0 42.0 47.0 52.0
DAY

u

-„

RATE VS DIRECTION

CN/S sus OUT afQO 5^0 UO 115'0 OO 2ofi00o 2st80 3af00 3st0a 10f00o ut80

DEO, TRUE TOTAL 0./N SE 5•SO 10.00 110!C. 20.00 25.00 30.00 3f.00 10.U00 45.00 50.00

340.00 TO 360.00 29 0 1.3 5.1 3.4

320.00 10 340.00 52 • .7 9,1 7.1 .7

300.00 To 320.00 64 • 1.3 13.6 12d .7

260.00 TO 300.00 70 • . 1.4 13.6 .7

260.00 TO 260.00 75 8 .3 5.1 10.8 2.4

210,00 To 260.00 7 • 1.0 1.3

Sue 051+0. 297 a 13 126 145 13

CHAN N/ME U91T NUM6EA MIN MAX XEAN INTEMCEPI TqEN01/SECI VARIANCE S10. OEV,

I U COMPONFNT CIÎ/S 297-.1696E.0E-.4521Ea00-.7a29E•01 -9.057 .68739E-05 .16142E.02 .50176E•01

2 V C0M>0NEN1 CN/S 297-.32400+01 .1313E+02 ,47/1E001 4.626 .65193E-06 .11133E.02 .33367E.01

EEB.2-FEB.6 1970
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27.0 	 32.0 	37.0 	4211 	47.0 	52.0 

DAY 

D
EG

.  
T

R
U

E
  

350.0 

270.0 

900 

0.0 

15.5 
14.5 - 
15.5 

1L5 - 
10.5 
95 -- 

7.5 -- 
5.5 

22.0 

DIRECTION 

RATE 

cm/s 

2.1 

1.1 

as 

0.1 

-34 

-aa 

- 1.4 

as 	 LO 	 1.3 
KILOMETRES 

2.3 2.0 

am am am 	r 	an am um as an ism am we aim am am as am am am ma am am or 

RATE 	 V5 DIRECTION 

CRIS 	 508 	OUT 	000 	500 10100 15100 

DEG.  TOUR 	 TOTAL VANGE 	5.80 10.80 15.30 20.80 

120.00 TO 140.00 	3 	• 	1.0 

100.00 TO 120.00 	56 	0 	.3 	15.1 	3.e 

80.00 TO 100.00 	129 	0 	.3 	29.1 	12.7 	2.1 

60.00 TO 	80.00 	94 	• 	. 1 	23.6 	0.2 

40.00 TO 	60.00 	10 	0 	 3.4 

SUS TOTAL 	 292 0 	3 	211 	72 	6 

CHAN 	MANE 	 UNIT 	NUMBER 	MIN 	mAX 	NEAN 	INTERCEPT TRENDUSECI 	VARIANCE 	STO. UV. 

	

1 U COMPONFMT 	 COIS 	 292 .3707E401 .1643E4, 02 .8672E 6 01 	11.062 -.13595E-04 .68943E401 .26257E401 

	

2 V COMPONENT 	. 	CM/5 	 292-.5426E401 .5648E4,01 .5107E400 	-.749 .71645E-05 .46004E401 .21634E.01 

FEB.3-FEB.71970 	 STA.4 150m 
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7.0 

5.0 - 

4.0 

3.1) 

22.0 

DIRECTION 

RATE 

27.0 	32.0 	37.0 	42.0 	47.0 	52.0 

DAY 

RATE 	 VS DIRECTION 

	

CM/S 	 SU8 RUT 	Ot80 980 10t80 

	

010. TRUE 	 TOTAL FANDE 	3.00 10.00 15.00 

	

200.00 TO 220.00 	2 	• .7 

	

180.00 TO 200.00 	13 	1  2.0 	2.4 

	

160.00 TO 1,0.00 	10 	• 2.7 	.7 

	

140.00 TO 160.00 	17 	• 1.1 	2.7 

	

120.00 TO 140.00 	36 	• 6.1 	6.1 

	

100.00 TO 120.00 	8, 	• 7.8 	21.2 

	

80.00 TO 100.00 	72 	• 8.2 	16.4 

	

60.00 TO 	80.00 	30 	• 8.9 	7.1 	.1 

	

40.00 TO 	60.00 	 • 1.4 	1.4 

SUS TOTAL 	 293 	0 	128 	172 	1 

CHAN 	MANE 	 OMIT 	HOMIER 	MIN 	MAX 	MEAN 	INTERCEPT TRENOISRECI 	VARIANCE 	STD. 0E8. 

	

1 U COMPONFNT 	 cmie 	293-.18172.01 •9811E.01 .4620E.01 	7.088 -.13991E-04 •49710E.01 .22296E.01 

	

2 V CONPONENT 	 CM/S 	 243-.6301E.01 .33982.01-.1128E1.01 	-.9,0 -.10097E-01 .46494E4.01 .21363E.01 

IM 	81111 	1113 OM MI 	MI UM 	IM 	UM NM IM 11113 MI MI 	• 	WIR • IM 
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DIRECTION
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22.0 27.0

uq

32.0

RATE

I I

'Il YY
37.0

DAY

RATE VS DIRECTION

CNrS SUO OF 0'R0 St00 10^pp0 1s'S0

OEC. TtUE TOTAL RANGE 0.00 10.00 17.00 20.00

340.00 TO 360.00 2 • T

320.00 TO 340.00 •

300.00 TO 320.00 2 • .7

200,00 70 300.00 1 • .3

260.00 TO 260.00 21 • 2.4 4.2 2.1

240.00 TO 260.00 SO E 2.4 4.3 1.3 3.1

220.00 70 240.00 72 • 1,6 11.0 4,2

200.00 TO 220.00 25 • .7 6.9 .7

140.00 TO 200.00 12 • 1.T 7.4

160.00 TO 100.00 9 • 2.0 .3

140.00 TO 160.00 9 • 2.4 .7

120.00 TO 140.00 6 • 2,4 .3

100.00 TO 120.00 17 • 3.6 .3

00,00 70 100.00 32 * 10.E .3

60.00 TO 00.00 17 • 5.6 .3

40.00 TO 60.00 4 • 1.4

20.00 TO 40.00 2 • .7

0.00 TO 20.00 2 * .7

SUE TOTAL En 0 130 Los 41 9

4Z.0 47.0 52.0

CNAN N1•E UNIT NON6EA NIx Nli NEAN INTE4CEPT TAENO(lSEC) VANEAYCE STO. OEV.

1 U C."'... CN/5 2A!-.1372H02 .74T0E•01-.3037H01 .114 -.10U1E-04 .3I0S0E^02 ,57722HO1

2 V CONIONFNT CNJS 7YP-.e69TE-01 .50l6E•01-.iT21EA01 -2.E00 .45744[-04 .7E32IE•01 .2202AE+01

ti

d

. II II I. I I I I

FEB.3-FEB.7 1970 STA. 4 3352m

I

11%,n




