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1. INTRODUCTION 

EG&G, Environmental Consultants conducted an oceanographic measurement 
~ program in the vicinity of a proposed OTEC (Ocean Thermal Energy Conversion) 

site about 20 km offshore of Punta Tuna, Puerto Rico (Figure I-I). As part of 
this program, a mooring consisting of five current meters was maintained 
between 21 June and 7 December 1980. This report presents a summary of the 
current data collected during this period. Included as attachments to the 
report are: 

a) Listings of all current meter data, 

b) Magnetic tapes of all current meter data, 

c) Original current meter data tapes, 

d) Magnetic tape of CTD (conductivity, temperature,and depth) casts con
ducted in August 1980 at this site, 

e) Original XBT (Expendable Bathythermographic) traces from August and 
December 1980. 

," 

:.~' 
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Figure 1-1. Location of the current meter mooring site. 
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2. MEASUREMENT PROGRAM 

The current meter mooring (Figure 2-1) was deployed at 17°54'N and 
65°45'W in 2020 meters of water on 21 June 1980. This mooring was retrieved 
on 16 August 1980 and reinstalled at approximately the same locat ion on 18 
August 1980 (Figure 2-2). The second deployment ended on 7 December 1980. 
An additional 5-month deployment began in December, but the resulting data 
are not included in this report. 

During the June to August period, current meters were installed at depths 
of 120, 160, 242, 434 w and 933 meters below the surface. Between August and 
December, current meters were located at depths of 40,80, 160, 354, and 
854-meters. Neil Brown Acoustic Current Meters (ACMs) were installed at the 
two upper levels, while Aanderaa RCM-5 current meters were installed at the 
lower three levels. The ACMs utilize the Doppler shift of an acoustic signal 
propagating through a moving fluid to measure two components of water veloci
ty. They were programmed to record vector -averaged ve 1 oc i ty at 3-mi nute 
intervals. Temperature was recorded at 30-minute intervals. The RCMs 
utilize a Savonius rotor and vane to measure average current speed and 
instantaneous direction, respectively. They were also equipped with temper
ature and pressure sensors. Data from each sensor were recorded every 15 
minutes. 
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Figure 2-1. Mooring deployed at 17°54'N and 65°45'W between 21 June and 
16 August 1980. 
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Figure 2-2. Mooring deployed at lr54'N and 65°45'W between 18 August and 
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3. REVIEW OF DATA QUALITY 

Data tapes from the current meters were transcribed onto 9-track tape, 
... edited, 'and archived. Results of quality review of these tapes are shown in 

Tab 1 e 3-1. 

Good quality data were recorded on all instruments. Two records were 
short because of instrument malfunctions. During the June to August deploy-

~ ment, the ACM at the 160-meter depth recorded data for only 7 days (21 through 
27 June). This same instrument failed again during the August to December 

" 

I 

8' - -
" 

I· 

I 
-w-

l 
{ 

1 
i 

deployment, when it was deployed at the 80 meter depth. Good quality data 
were recorded only between 18 August and 15 September. 

Table 3-1. Results of quality review of current meter data collected at 
17°54'N and 65°45'W between 21 June and 7 December 1980. 

Depth 
Instrument (m) Data Period Speed Direction Temperature Pressure Comment 

ACM 120 6/21-8/16/80 Good Good Good NA 
ACM 160 6/21-6/27/80 Good Good Good NA Short 

Record 
RCM-5 242 6/21-8/16/80 Good Good Good Good 
RCM-5 434 6/21-8/16/80 Good Good Good Good 
RCM-5 933 6/21-8/16/80 Good Good Good Good 
ACM 40 8/18-12/7-80 Good Good Good NA 
ACM 80 8/18-9/15/80 Good Good Good NA Short 

Record 
RCM-5 160 8/18-12/7-80 Good Good Good Good 
RCM-5 354 8/18-12/7-80 Good Good Good Good 
RCM-5 854 8/18-12/7/80 Good Good Good Good 
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4. DATA PRODUCTS 

Current meter records from the ACMs and RCMs deployed between June 
and December 1981 were used to produce the following data products: 

1) Data Listings (Attachment 1) 

a) Current speed (cm/sec) and direction (true) from half-hour averages of 
the data. 

b) Temperature (DC) based on half-hour averages. 

c) Pressure (mbars) based on half-hour averages. 

2) Time Series Display 

Hourly averages of current speed (cm/sec), direction (true), current 
vector (cm/sec), temperature (DC), and pressure (dbars) are plotted as a 
function of time in Figures 4-1 through 4-26. Current vector is shown on the 
third tier from the top. A vector pointing toward the top of the page repre
sents current flowing to the north. 

3) Current Statistics 

Current data are summarized according to frequency of occurrence within 5 
cm/sec speed and 1S o direction intervals in Tables 4-1 through 4-10. Sums and 
percentages of total occurrence are given for each speed and direction class, 
along with mean speed, extreme speeds, mean component speeds , and standard 
deviations. 
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Figure 4-1. Time series plot of current and temperature from the 120-meter depth at 17°54'N 
and 65°45'W between 21 June and 20 July 1980. 
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Figure 4-10. Time series plot of current and temperature from the 40-meter depth at 17°54'N 
and 65°45'W between 18 August and 17 September 1980. 
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Figure 4-11. Time series plot of current and temperature from the 40-meter depth at 17°54'N 
and 65°45 1 W between 18 September and 17 October 1980. 
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Figure 4-12. Time series plot of current and temperature from the 40-meter depth at 17°54'N 
and 65°45 1 W between 18 October and 17 November 1980. 
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Figure 4-13. Time series plot of current and temperature from the 40-meter depth at 17°54 1 N 
and 6So45 1 W between 18 November and 7 December 1980. 
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Figure 4-14. Time series plot of current and temperature from the 80-meter depth at 17°54'N 
and 6So45'W between 18 August and 14 September 1980. 
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Figure 4-15. Time series plot of current, temperature, and pressure from the 160-meter depth at, 
. l]o54'N and 65°45'W between 18 August and 17 September 1980. 
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Figure 4-16. Time series plot of current, temperature,and pressure from the 160-meter depth at 
17°54 ' N and 65°45 'W between 18 September and 17 October 1980. 
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Figure 4-17. Time series plot of current, temperature,and pressure from the 160-meter depth at 
17°54'N and 65°45'W between 18 October and 17 November 1980. 
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Figure 4-18. Time series plot of current, temperature,and pressure from the 160-meter depth at 
17°54'N and 65°45'W between 18 November and 7 December 1980. 
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Figure 4-19. Time series plot of current, temperature, and pressure from the 3S4-meter depth at 
17°54'N and 65°45'W between 18 August and 17 September 1980. 
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Figure 4-20. Time series plot of current, temperature,and pressure from the 354-meter depth at 
17°54 1 N and 65°45 1 W between 18 September and 17 October 1980. 
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Figure 4-21. Time series plot of current, temperature, and pressure from the 354-meter depth at 
17°S4 1 N and 6So45 1 W between 18 October and 17 November 1980. 
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Figure 4-22. Time series plot of current, temperature, and pressure from the 354-meter depth at 
17°54'N and 65°45'W between 18 November and 7 December 1980. 
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Figure 4-23. Time series plot of current, temperature, and pressure from the 854-meter depth at 
17°54 1 N and 65°45'W between 18 August and 17 September 1980. 
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Figure 4-24. Time series plot of current, temperature, and pressure from the 854-meter depth at 
17°54 1 N and 65°45'W between 18 September and 17 October 1980. 
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Figure 4-25. Time series plot of current, temperature, and pressure from the 854-meter depth at 
17°54'N and 65°45'W between 18 October and 17 November 1980. 
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Figure 4-26. Time series plot of current, temperature, and pressure from the 854-meter depth at 
17°54 1 N and 65°45 1 W between 18 November and 7 December 1980. 
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Statistics of currents measured at the 120-meter depth at 17°54'N and 65°45'W 
between 21 June and 16 August 1980. 

DISTRIBUTION FREOUENCY 
0.5 HOUR AVERAGES STATION OTec P.R. I SPANNING eo ... 6/21 TO eo/ 8/16 

DEPTH 120M 

DIRECTION SUM PEIHENT 
DEGREfS TRue 

0- us • 3 v.1 
15- 30 2 3 0.' 
30- 45 3 5 0.2 
45- 60 2 0.1 
60- 715 • C .0 
75- 90 I 3 0.1 
90-1015 I 3 0.1 

105-120 3 I 5 0.2 
120-1315 2 2 I 2 1 0.3 
1311-1150 I 3 2 2 I I 10 0) .4 
1150-1615 2 4 1 I I 4 19 0.7 
165-180 15 5 8 8 4 31 I .2 
180-1915 10 10 13 16 9 3 I 6' 2.4 
195-210 2 16 28 22 13 23 II 10 I 2 128 4.8 
210-225 12 13 23 40 41 39 32 15 1 3 I 232 8.1 
225-240 2 5 17 211 38 12 93 61 40 29 23 10 6 3 424 15.8 
240-255 2 5 31 22 50 89 94 77 15 50 45 31 9 4 585 21.8 
255-270 8 II 30 45 87 71 7e 52 43 38 22 6 491 18.3 
270-285 15 22 33 51 47 57 61 40 24 10 8 369 13.8 
285-300 4 10 8 24 37 31 30 19 10 5 3 181 6.8 
300-315 2 15 5 9 12 14 6 4 5 I 63 2.4 
315- 330 2 3 6 11 6 5 3 H •• J 
330-345 2 4 1 2 9 0.3 
345-360 3 2 7 0.3 

26110 

SPEED O. 3. 6. 9. 12. 15. Ie. 21. 24. 27. 30. 33. 36. 39. 42. 45. 48. 51. 54. 57. 
CM PER SEC I I I I I I I I I I I I I I I I I I I 

3. 6. 9. 12. 15. 18. 21. 24. 21. 30. l3. 36. 39. 42. 45. 48,. 61. 54. 57. 60. 

SUM 31 117 177 228 322 433 404 346 238 161 122 72 21 7 0 0 0 0 0 268C/ 
PERCENT 1.2 4.4 6.6 8.5 12.0 16.2 15.1 12.9 8.9 6.0 4.6 2.7 o.e 0.3 0.0 0.0 0.0 0.0 0.0 0.0 

SUMMARY STATISTICS 

MEAN SPEED 18.47 CM PE~ S~C STANDARD DEVIATION 7.72 CM PER SEC 

MAXIMUM = 43.61 CM ~E~ SEC MINIMUM 0.68 CIC PER SEC RANGE 42.94 CM PER SEC 

IN A COORDINATE SYSTEM WHCSE Y AXIS IS POSITIONED 0.0 DEGREES COUNTER-CLOCKWISE FROM TRUE NORTH. 

MEAN X COMPONENT -15.62 eM PER SEC STANDARD OEVIATION 8.56 CM PER SEC 

MEAN Y COMPONENT = -5.42 CM PER SEC STANDARD DEVIATION 7.37 eM PER SEC 
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Table 4-2. Statistics of currents measured at the 160-meter depth at 17°54'N and 65°45'W 
between 21 and 27 June 1980. 

DISTRIBUTION FREQUENCY 
0.5 HOUR AYE RAGES STATION OTEC P.R. 1 SPANNING 80.1 6.121 TO 8.,.1 6.121 

DEPTH 160M 

DIRECTION SUM PERCENT 
DEGREES TRUE 

0- 15 0 0.0 
15- ]0 0 0.0 
33- 45 0 CI.O 
45- 60 0 0.3 
60- 15 . 1 0 •• 
15- 00 1. 2 U.l 
90-105 1 3 1 .1 

105-120 1 1 • 1 •• 
120-135 2 2 1 2.5 
135-150 4 4 6 8 15 28 10.0 
150-165 5 3 1 8 6 32 11 .5 
165-180 2 8 19 11 1 42 15.1 
18l-105 2 1 3 11 26 0 2 ~1 cl.O 
105-210 3 3 16 115 15 11 1 4 10 25.1 
21.,-225 3 2 2 1 5 1 22 1.0 
225-240 2 2 CI.l 
240-255 1 0 •• 
255-210 3 3 1 .1 
210-285 1 1i.4 
285-300 0 0.0 
300-315 0 0.0 
315-330 0 0.0 
330-345 a 0.0 
345-360 0 0.0 

210 

SPEED I). 3. 6. O. 12. 15. 18. 21. 24. 21. 30. 33. 36. 30. 42. 45. 4B. 51. 54. 61. 
CM PER SEC I I I I I I I I I I I I I I I I I I I 

3. 6. o. 12. 15. 18. 21. Z4. 21. 30. 33. 36. 30. 42. 45. 48. 51. S4. 51. 60. 

SUN 0 0 0 12 18 26 50 16 60 21 6 3 5 0 0 0 0 0 219 
PERCENT 0.0 0.0 0.0 0.4 •• 3 6.5 9.3 11.0 21.2 21.5 1.5 Z.2 1.1 1.8 0.4 0.0 o.? 0.0 0.0 0.0 

SUNMARY STATISTICS 

MEAN SPEED = 25.03 CM PE~ SEC STANDARD DEYIATION 5.32 CN PER SEC 

MAXIMUN = 42.09 CN PER SEC NININU .. 11.14 CM PER SEC RANGE 31.26 CN PER SEC 

IN A COORDINATE SYSTEM WHOSE Y AXIS IS POSITIONEO 0.0 DEGREES COUNTER-CLOCKWISE FROM TRUE NOATH. 

MEAN X COMPONENT -0.10 CN PER SEC STANDARD DEVIATION 11.31 CM PER SEC 

MEAN Y COMPONENT = -22.0Z CM PEA SEC STANDAAO DEVIATION = 6.41 CM PER SEC 
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Table 4-3. Statistics of currents measured at the 242-meter depth at 17°54'N and 65°45'W 
between 21 June and 16 August 1980. 

DISTRIBUTION FREQUENCY 
o.~ HOUR AVERAGES 

DIRECTION 
DEGREE S TRUE 

0- 15 
15- 30 
30- 45 
45- 60 
60- 75 
75- 9') 

90-105 
105-120 
12')-135 
135-150 
15')-165 
165-180 
180-195 
195-210 
210-225 
225-24 , 
240-255 
255-270 
270-2B5 
285-300 
3')')-315 
315-330 
:330-345 
345-360 

SPEED 
C" PER SEC 

2 
2 
3 
2 

2 

O. 

2 
3 
5 
6 
6 
9 

14 

1 
3 
7 
5 
5 

3. 

I 
9 

13 
14 
21 
14 
15 

8 
16 

9 
4 
I 
2 

6. 

STATION OTEC P.R. I 
DEPTH 242 M 

2 
4 

22 
24 
29 
36 
37 
26 
24 
I') 

B 
4 
I 

4 

22 
35 
47 
57 
53 
28 
23 
18 
10 

4 

12 
12 
54 
90 
44 
41 
32 

6 
5 
I 
2 

5 
11 B 3 
54 37 10 19 
88 103 117 81 
47 114 135 118 
19 29 41 42 
27 7 I 
17 5 

SPANNING 80/ 6/21 TU 80/ 8/16 

10 
66 
88 
31 

5 
44 
61 
17 

7 
33 
47 

8 

4 
12 
II 

2 
8 

9 
7 
4 

9. 12. 15. 18. 21. 24. 27. 30. 33. 36. 39. 42. 45. 48. 51. 
I I I I 

54 •. 57. 
I I 

3. 6. 9. 12. 15. 18. 21. 24. 27. 30. 33. 36. 39. 42. 45. 48. 5l. 54. 57. 60. 

16 72 129 228 302 299 277 303 307 260 201 133 96 37 21 o o o o o SU" 
PERCE~T 0.6 2.1 4.8 8.5 11.3 11.2 10.] 11.3 11.5 9.7 7.5 5.' ].6 1.4 0.8 ').0 0.' 0.0 0.0 '.0 

SU .... ARY STATISTICS 

"EAN C;PEEO 21.33 C" PER SEC STANDARD DEVIATION 8.96 C .. PER SEC 

MAXIMU,", 44.52 C .. PER SEC .. INnWM 1.64 CM PER SEC RANGE 42.89 C .. PER SEC 

IN A COORDINATE SYSTEM WHOSE Y AXIS IS POSITIONED 0.0 DEGREES COUNTER-CLOCKWISE FRO .. TRUE NORTH. 

MEAN x COMPONENT -19.49 C" PEP SEC STANDARD DEVIATION 9.56 CM PER SEC 

"E AN Y COMPONENT -4.84 CM PEP SEC STANDARD DEVIATION f.]6 C .. PER SEC 

su .. PERCENT 

o 
o 
I 
o 
o 
o 
I) 

o 
o 
8 
6 

21 
82 

122 
309 
765 
784 
309 
144 
73 
34 
16 

6 

2681 

2681 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.3 
0.2 
0.8 
3.1 
4.6 

I I .5 
28.5 
29.2 
11.5 
5.4 
2.7 
1.3 
0.6 
0.2 
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Table 4-4. Statistics of currents measured at the 434-meter depth at 17°54'N and 65°45'W 
between 21 June and 16 August 1980. 

DISTRI8UTION FREQUENCY 
0.5 HOUR AVERAGES 

DIR,,(TION 
DEGREe: S TRUE 

0- 15 

15- '10 
30- 45 
45- 61 
60- 7<; 

75-- '10 
(1)-1')5 

105--120 
120-135 
135-150 
151)-165 
165--18') 
181)-195 
195--210 
2\')-225 
225--<'40 
240-2~S 

255--270 
271)-285 
285--3')1 
300-315 
315--3'30 
331-345 
345--:?60 

SPEED 
C'4 PER 5r:C 

2 

I 
2 
I 
I 
3 
2 
3 
2 
3 

O. 

2 

I 
2 
4 
9 

17 
21 
20 
23 
18 

8 
8 
I 
5 

3. 

6 
12 
16 
39 
39 
37 
43 
29 

9 
7 

5 
6 

6. 

ST ... TION OTEC P.R. I 
DEPTH 434 M 

SPANNING 80/ 6/21 TO 80/ 8/16 

3 
4 

1I 
29 
60 
62 
52 
54 
32 

7 
I 
2 
2 

9. 

3 
5 

16 
42 
64 
82 
54 
31 

5 

4 
14 
37 
66 
76 
47 

5 

12. 15. 
I I 

5 
5 

53 
89 
90 
29 
II 

2 
5 

50 31 
98 94 
91 104 
27 12 

I 

15 4 
86 1')3 
96 100 

6 10 

6 
75 
42 

4 

15 
29 

18. 21. 24. 27. 30. 33. 36. 39. 42. 
I I I I I I I I 

45. 48. 51. 
I I 

54. 57. 
I I 

3. 6. 9. 12. 15. 18. 21. 24. 27. 30. 33. 36. 39. 42. 45. 48. 51. 54. 57. 60. 

24 14) 253 320 303 249 282 274 243 203 217 127 44 o o o o o o SUM 
PERCF'H 0.9 5.2 9.4.11.9 11.3 9.3 10.5 10.2 9.1 7.6 8.1 4.7 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

SUMMARY STATISTICS 

M!:,AN SPEED 18.95 CM PER SEC STANDARD DEVIATION 8.94 CM PER SEC 

M ... XI MU,", 39.10 CM PER SEC MINIMUM 0.58 CM PER SEC RANGE 38.52 CM PER SEC 

IN A COORDINATE SYSTEIoI WHOSE Y AXIS IS FOSITIONED 0.0 DEGREES COUNTER-CLOCKWISE FRON TRUE NORTH. 

MEAN X COMPONENT -17.41 CM PER SEC STANDARD DEVIATION z 9.10 CN PER SEC 

IoIEAN Y COlolDONENT -4.98 CM PER SEC STANDARD DEVIATION z 5.30 CM PER SEC 

SUN PERCENT 

3 
I 
o 
2 
o 
2 
o 
o 
I 
2 
5 

17 
45 
96 

357 
814 
823 
311 
130 
30 
17 

9 
14 

2680 

2680 

0.0 
0.1 
0.0 
0.0 
0.1 
').0 
0.1 
0.0 
0.0 
0.0 
0.1 
0.2 
0.6 
1.7 
3.6 

13.3 
30.4 
30.7 
11.6 
4.9 
I .1 
0.6 
0.3 
0.5 

~.-
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Table 4-5. Statistics of currents measured at the 933-meter depth at 17°54 1 N and 65°45 1 W 
between 21 June and 16 August 1980. 

DISTRIBUTIO~ FREa~ENCY 
0.5 ~OUR 4VER4GES 

DIRECTIO~ 

DEGREE S TRUE 

0- 1'3 
15- 31 
30- 45 
45- 60 
61- 75 
75- 90 
90- 115 

105-120 
120-135 
135-151 
15.0-165 
165- 180 
181-195 
195-.210 
21 ,)-225 
225-240 
240-25'3 
255-27 ') 
270-285 
285-300 
3')')-315 
315-330 
330- 345 
345-3f- 0 

SPEED 
C'I PER SEC 

10 
14 

8 
7 

12 
8 
7 

14 
12 
15 
12 
19 
15 
II 
24 
22 
10 
II 
12 
24 
12 

7 

13 
18 

'). 

18 
23 
15 
13 
10 
10 
18 
31 
24 
24 

8 
4 
2 

2 
3 
7 
8 

14 
2? 

32 18 
36 19 
30 41 
49 66 
61 46 
75 98 
80 127 
79 118 
60 79 
63 49 
33 31 
34 16 
18 6 
\I 3 

3. 6. 
I 

ST4TION OTEC p.R. I 
DEPTH 933 M 

2 

6 
5 
4 

15 
33 
54 
92 
90 
67 
36 

7 
8 
I 
3 

9. 

18 
44 
49 
49 
38 
19 

9 
2 

12. 
I 

3 
6 

\I 
20 
15 

8 

15. 
I 

4 

3 
4 

18. 21. 

I 

SP4NNING 80/ 6/21 TO 80/ 8/16 

24. 27. 30. 33. 36. 39. 42. 45. 48. 51. 54. 57. 
I I I I I I 

3. 6. 9. 12. 15. 18. 21. 24. 27. 30. 33. 36. 39. 42. 45. 48. 5t. 54. 57. 60. 

SU'" 
PERCENT 

"'<:4~ SPEED 

"'4 XI "'U" 

317 847 785 426 231 63 II 0 0 ? ') ') ? 0 0 0 0 0 0 0 
11.8 31.6 29.3 15.9 8.6 2.4 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

SU"''''ARY ST4TISTICS 

7.13 C'" PER SEC ST4ND4RD DEVI4TION 3.62 C'" PER SEC 

20.54 C'" PER SEC IoIINIIoIUIoI 0.85 Clol PER SEC R4NGE 19.69 CN PER SEC 

IN 4 COORDIN4TE SYSTEN WHOSE Y AXIS IS POSITIONED 0.0 DEGREES COUNTER-CLOCKWISE FRON TRUE N9RTH. 

"'E4N X CO"'PONENT -4.41 C'" PER SEC STANDARD DEVI4TION 4.78 CN PER SEC 

"'EAN v CO"'PO~ENT -2.38 C'" PER SEC STAND4RD DEVIATION 3.99 C'" PER SEC 

SUN PERCENT 

38 
41 
25 
20 
24 
22 
32 
53 
51 
66 
67 
78 

102 
180 
235 
351 
379 
332 
214 
152 
86 
59 
40 
33 

2680 

2680 

1.4 
1.5 
0.9 
0.7 
0.9 
0.8 
1.2 
2.0 
1.9 
2.5 
2.5 
2.9 
3.8 
6.7 
8.8 

13.1 
14.1 
12 •• 
e.o 
5.7 
3.2 
2.2 
1.5 
1.2 

i; 
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Tab 1 e 4-6. Statistics of currents measured at the 40-meter depth at 17°54 1 N and 65°45 1 W 
between 18 August and 7 December 1980. 

DISTRI6UTIO~ FREQUE~CY 

0.5 HOUR AVERAbES STATIO~ OIEC P.R. 1 
DEPTH 40M 

SPA~~I~ 80/ 8/18 TO 80/12/ 7 

DIRECTION 
DEGREES TRUE 

SUN PERCENT 

0- 15_ 
15- 30 
30- 45 
45- 60 
60- 75 
75- 90 
90-105 

105-120 
120-135 
135-150 
150-165 
165-180 
180-195 
195-210 
210-225 
225-240 
240-255 
255-270 
270-265 
285-300 
300-315 
315-330 
330-345 
345-360 

sPEED 
CII4 PER SEC 

SUII4 
PERCE~T 

I14E~ SPEED 

I14AXIMUII4 

14 22 
.. 15 
10 17 

5 12 
6 II 
5 13 
5 13 
6 13 
9 19 
7 14 
9- 12 
6 9 

II 14 
9 14 

10 10 
8 10 

12 14 
16 17 
10! 13 
10 16 

9 13 
7 10 

13 8 
8 13 

o. 5. 

II 
1!:o 
21 
20 
37 
40 

22 
31 
21 
22 
28 
23 
21 
17 
23 
18 
14 
II 
21 

9 
7 

12 
30 

4 

10. 
I 

2 
3 

23 
22 
62 
50 
40 
15 
10 
13 
II 
II 
10 
13 
27 
28 
13 
19 
18 
14 
10 

2 

6 
8 

3 
4 

1!:o 
52 
!:o3 
49 
37 
24 
13 
16 
10 
17 
22 
21 
27 
33 
20 
33 
25 
20 

8 
4 
6 

10 

3 II 16 
10 7 18 
20 28 20 
31 46 44 
81 102 11 0 
80 116 108 
34 43 41 
23 49 27 
28 37 24 
15 19 25 
20 17 20 
19 13 10 
37 34 10 
30 39 17 
37 31 23 
39 42 57 
35 31 41 
35 35 38 
29 38 35 
30 42 18 
2!:o 22 4 

7 38 9 
11 27 18 
11 17 18 

15. ~O. :l5. 30. 3!:o. 
I I 

3 
16 
13 
27 29 
85 113 
87 59 
12 3 

2 

5 
14 3 
20 3 
65 5 
37 4 

42 
14 
16 

9 
7 

40. 4!:o. 

-9 

!:o9 
!;6 

2 

5 
4 

3 

!;G. 

2 
41 
34 

!:o!:o. 
I 

3 
41 
15 

o 
13 

bO. b5. 

8 
4 

70. 

2 

75. 80. 85. 90. 
I 

95. 
I 

5. 10. 15. ~O. 25. 30. 35. 40. 45. 50. 55. 60. b~. 70. 75. 80. 85. 90. 95. 100. 

220 328 478 430 522 090 884 751 477 221 139 19 60 19 12 2 0 0 0 0 
4.1 6.2 ~.o 8.1 9.6 13.0 lb.b 14.1 9.0 4.2 2.6 1.5 1.1 0.4 o.~ 0.0 0.0 0.0 0.0 0.0 

SUNNARY STATISTICS 

28.11 CM PER SEC STA~DARD DEVIATIO~ 13.13 CN PER SEC 

77.07 CM PER SEC Nl~INUM 0.11 CM PEW SEC RANbE 71.!:oO CN PER SEC 

IN A COO~DI~ATE SYSTEN WHOSE Y AXIS IS POSITIO~ED 0.0 OEb~EES CO~TER-CLOC~WISE FHOM TRUE NORTH. 

I14EA~ X CONPO~E~T 7.91 CN PEW SEC STANDARD DEVIATION 2~.90 CN PER SEC 

NEA~ y CONPO~E~T 0 • .,.0 CN PEW SEC STANDARO DEVIATION 10.bl CN PER SEC 

85 
99 

Ib7 
302 
817 
729 
2!:o3 
.90 
161 
131 
129 
110 
.65 
177 
217 
309 
224 
246 
205 
177 
107 
102 
120 

90 _ 

5312 

::;312 

1.6 
1.9 
3.1 
5.7 

15.4 
13.7 
4.8 
3.6 
3.0 
2.5 
2.4 
2. I 
3.1 
3.3 
4.1 
5.a 
4.2 
4.6 
3.9 
3.3 
2.0 
1.9 
2.3 
1.7 



NOIOOI$I 

I 
~ o 
I 

...... ,;.;..,.,'~ 1-,- l~I~:.l ,..., HoQ ,~. ...... ~J 

Table 4-7. Statistics of currents measured at the 80-meter depth at 17°54 1 N and 65°4~'W 
between 18 August and 15 September 1980. 

DISTRIBUTION FREQUENCY 
0.5 HOUR AYERAGES STATION OTEC P.R. I 

OEPTH 80M 
SPANNING 80/ 8/18 TO 60/ 9/15 

DIRECTION 
DEGREES TRUE 

SUN PERCENT 

0- 15 
15- 30 
30- 45 
45- 60 
60- 75 
75- 90 
90-105 

105-120 
120-135 
135-150 
150-165 
165-180 
180-195 
195-210 
210-225 
225-240 
240-255 
255-270 
270-285 
;!85-300 
300-315 
315-330 
330-345 
345-360 

2 
I 

3 

3 

I 
2 
4 
4 
I 
6 

4 
7 

2 
5 

II 
21 
16 

6 
3 
I 

5 
2 

5 
2 
4 
8 

28 
II 

6 
II 

I 
3 
9 
7 

16 
9 
9 
5 
5 

2 

2 

3 
15 
39 
36 
15 
II 

3 

4 
6 

22 
18 
24 
14 

6 
2 
3 
3 
3 
3 

2 
10 
33 
29 
25 

4 
18 
28 
16 
16 

7 
3 
3 
3 
3 

4 
9 

13 
17 

9 

2 
9 

22 
44 
16 

4 
5 
6 

3 

2 
13 
12 

4 

2 

7 

12 
48 
17 
II 

7 
7 

9 

3 
6 
2 

3 
3 

II 
13 
26 
25 
13 

5 

2 
3 
I 
2 
I 

II 
19 
20 
28 

4 

2 

10 
16 
17 

9 
6 

3 
10 
16 

3 

7 

2 

SPEED o. 5. 10. 15. 20. 25. 30. 35. 40. 45. 50. 55. 60. 65. 70. 75. 60. 65. 90. 95. 
CN PER SEC , , , , , , , , , , , , , , , , , , , 

5. 10. 15. 20. 25. 30. 35. 40. 45. 50. 55. 60. 65. 70. 75. 60. 65. 90. 95. 100. 

3 14 24 86 144 231 202 163 151 113 93 60 32 9 o o o o o o SUN 
PERCENT 0.2 1.1 1.6 6.5 10.9 17.4 15.2 12.3 11.4 6.5 7.0 4.5 2.4 0.7 0.0 0.0 0.0 0.0 0.0 0.0 

SUNNARY STATISTICS 

NeAN SPEED = 35.49 CN PER SEC STANDARD DEYIATION = 12.41 CN PER SEC 

NAlClNUN " 66.76 CN PER SEC NININUN • 2.46 eN PER SEC RANGE 64.30 CN PER SEC 

IN A COORDINATE SYSTEM WHOSE Y AXIS IS POSITIONED 0.0 DEGREES eOUNTER-<:LOO<WISE FRON TRUE NORTH. 

NEAN lC COMPONENT -6.69 CM PER SEC STANDARD DEYIATION 30.04 CN PER SEC 

MEAN Y CONPONENT : -11.00 CN PER SEC STANOARD DEYIATION lS.53 eM PER SEC 

6 
7 

21 
50 

140 
129 
90 
45 
16 

9 
16 
22 
76 
94 

182 
136 
115 
62 
43 
26 

9 
4 

1 
4 

1325 

1325 

0.5 
0.5 
1.6 
3.8 

10.6 
9.7 
6.6 
3.4 
1.2 
0.7 
1.2 
1.7 
5.7 
7.1 

13.7 
10.4 
6.7 
6.2 
3.2 
2.0 
0.7 
0.3 
0.1 
0.3 

., 
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Table 4-8. 

~ 

0, 

Statistics of currents measured 
between 18 August and 7 December 

OI~TRI~U1ION FqEaUEN~Y 

0.3 HOUR A~~~A~~~ S1ATION UII=.C P.H. 
DEPTH 160M 

at the 
1980. 

160-meter depth at 

~ANNIN<. IIU/ II/III ru IIU/I<1/ I 

,..,,: L l. 

17~54'N and 65°45'W 

Dlq~CTlON 

DE "~EES TqUE 
~u .. "I::.HC~NT 

0- IS 
1 ~- 30 
30- 4S 
45- bO 
bO- 75 
7S- 90 
90-IOS 

105-120 
120-13~ 

13S-ISO 
150-lb5 
165-180 
180-195 
195-210 
210-225 
Z~5-Z40 

240-2S~ 

255-270 
270-285 
285-300 
300-315 
31S-330 
330-34S 
345-3bO 

~PEED 

COl pl::.q SEC 

SU" 
PEI-ICENT 

"E AN SPEl::.lJ 

117 1i!7 
76 1i!4 
I>Z III> 
bO 113 
b6 125 
60 130 
68 132 
77 94 
59 135 
06 133 
73 103 
02 159 
b7 191 
b6 i!10 
72 ~31 

71 
113 

'I 
77 
74 
74 
15 
74 
119 

<149 
212 
263 
252 
25b 
257 
ZOo 
111 
205 

3b 
31 
28 
i!~ 

2i! 
30 
24 
16 
29 
42 
5li 

4b 
77 

119 

1110 
273 
31>0 
375 
300 
io!24 

17b 
178 
119 
IOu 

4 

2 
1 
8 

II 
13 
23 
52 

113 
21~ 

259 
i!11 
16b 

11 
S~ 

~II 

12 

9 
II 

Z3 
05 

IDS 
92 
b~ 

22 
9 
4 

2 
4 

15 
9 

14 
3 

O. 5. 10. 15. ~o. ~~. ~O. 3~. .0. 4~. ~. ,~. 00. os. 
I I 

5. 10. 1~. 20. ~~. ~u. ~5. 40. 45. ~u. ~3. bU. o~. 7u. 

1709 4314 21105 12111 
Ib.1 40.b 21.0 12.1 

9.93 C" PER ~EC 

405 .. 7 
3.11 0 ... 

U 0 0 U U U 
0.0 0.0 0.0 0.0 0.0 U.O 

SU .... AqY ~TAT'~TI~~ 

o 0 
u.o 0.0 

STANlJAHU UEVIA11UN ... Y9 C" PfH SEC 

70. 1~. HO. d~. ~O. ~~. 

I~. dO. ti::>. 'JO. 9::'. 1UU. 

U U U U U U 
0.0 0.0 0.0 0.0 0.0 U.U 

"A X I .. u .. <19.50 C .. ~EH ~Ee "INI .. u .. 1.117 C .. P~H :.toe HAN"'t. 21.0~ ~N ~~H ~c~ 

IN A COORlJlNATE SYSTEM .HO~E Y AXI~ I~ PU~I'IONEU 0.0 UE~Ht.t.~ COUNTEq-CLUC~.I~1::. FRU .. rHvE NORfH. 

MEAN X CUMPONENT -5.27 C .. PI=.H SEC STANOAHlJ DE~IATIUN 7.~" C .. PEH SEC 

.. EAN Y CU"PONENT -0.41 C .. PEH SI::.C STANOAHlJ U~vIATIUN b.I"l CM Pt::.R ~(. 

e:>1 
io!31 
~Ob 

195 
213 
i!2U 
2~d 

1117 
e~:> 

~4Y 

3U3 
21Y 
34" 
.. Z7 

545 
733 

IUI3 
10<>2 
9"b 
711d 
bUU 
~20 

4~<> 

40b 

IUbel 

IU021 

~.4 

2.2 
1.9 
1.11 
~.o 

c.l 
io!.1 
I.d 
2.1 
Z.3 
~.':I 

~.o 

.,) • ..::l 

4.U 
~.I 

b.Y 
Y.:> 

10.2 
11.9 
7 ... 
5.6 
4.Y 
4.U 
3.11 

". 

j.-
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Table 4-9. Statistics of currents measured at the 3S4-meter depth 
between 18 August and 7 December 1980. 

at lrS4 ' N and 6S04S 'W 

DISTHI~UTIUN FH~yuEN~Y 

0.3 HOUH AV~HAGt~ 

DIHECTION 
OE<>HEES THUE 

0- 15 
15- 30 
30- 45 
4!>- bO 
60- 75 
7:>- 90 
90-105 

105-1.20 
1.20-135 
-135-1 !>O 
150-165 
16:>-180 
180-195 
195-.210 
210-22:> 
225-240 
240-25:> 
25!>-;l7U 
270-285 
;l85-300 

300-315 
315-330 
330-345 
34!>-360 

:ioP~EU 

CM PEH :ioEC 

b8 

!>II 
bl 
6~ 

47 
48 
67 
71 

"I! 
!>4 
64 
78 
74 
7b 
III 
81! 
81 
III 
97 
90 
114 

"b 
58 
!>9 

O. 

8b 

811 
90 

107 
82 
83 
93 
7b 
89 

IU4 
70 

126 
138 
1.211 

IbO 
.2.25 
351 
40!> 
384 
;l09 

Ib9 
135 
105 

83 

5. 

1.3 
21 
2.2 
38 
37 
!>O 
78 
71 
44 
23 
12 
IU 
28 
34 
IH 

347 
.,50 
831 
527 
185 

110 

50 
38 
.24 

10. 

I 

:ioIATION UIEC P.~. 
DEPTH 354M 

II 

411 

44 

I 
7 

1!8 
Ib4 
4!>3 
465 
224 

:>0 
6 
:> 

IU 

15. 

!>2 
128 
11!8 

b2 
b 

2\). 

1 I 
;l 

.l!>. 30. 35. 4U. 

I 
!>. 10. • ~. 20. 2~. ~u. ,J!),. 40. 4:;. 

172U 3588 341U lSI:> 37., 13 o o o 

:;PANN1~ 8U.I 8'10 Iu 81.1' l.l.l 7 

4!> • !>o. :;:;. bOo b5. lU. 7:;. 80. dti. IIU. ~ti. 

I I I 
~o. s~. bU. O~. 10. 1~. HU. a~. 9U. 9~. lUO • 

o U o o o o o o o o U 5UM 
PEHCENT Ib.2 33.6 32.1 14.3 ~.5 V.I 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 U.U 0.0 0.0 0.0 0.0 0.0 

!:iUMMAHY STATISTI~!:i 

MEAN SPEED 10.31 CM PEH !:iEC STANOAHD DEVIATION 4.'IV eM PEte St.L 

MA Xl MUM 26.33 CM P~R !:iEC MINIMUM 1.!:iO CM PER SE~ HAN ... t: 1!4.83 eM PEH ~C 

IN A COORDINATE SYSTEM WHOSE Y AXIS 1!:i PU:.ITIONED 0.0 DEbREES CUUNIER-CL~K.ISE FROM T~uE NOHTH. 

MEAN x COMPONENT -b.47 CM PER SE~ :.TANOARO UEVIATION ts.07 t.:.M Pl:.R ~<.. 

MEAN Y COMPONENT -1.47 CM PER SEC !:iTANOARD DEVIATION 4.71 CM PIOR!>toC 

!:iV04 ",,,MI."" I 

Ib7 
1<>11 
173 
~O-' 

Ibb 

1110 
-2.H 

2b..i 
205 
Idl 
14b 

21 .. 
2 .. 1 
24b 
30b 
870 

17b3 

11131 
1211b 
540 
j:;11 

2t>b 
I!II 
Ibb 

lUb23 

IOb~3 

I.b 
I.b 
1.0 
1.11 

1.<> 
1.8 
it.7 
.l.:> 

1.11 

1.7 
I ... 

2.u 
.l.3 

il • .;s 
3.4 
s • .l 

Ib.b 
lts.il 
12.~ 

::;.1 
3.4 
2.5 
~.U 

I.b 

-~ . 
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Table 4-10. Statistics of currents measured at the 854-meter depth at 17°54'N and 65°45'W 
between 18 August and 7 December 1980. 

DI~TRIBUTluN FREuUENCY 
0.3 MOUH A~cHAuE~ ~TAT111N uTc~ P.R. 

DEPTH 854M 
~ANNINu l:Iu/ d/ld ru I:IV/l,2/ 1 

o IREC TlllN 
OE .. REES HWE 

0- IS 
l!>- 30 
30- 45 
45- 60 
bO- 75 
75- 90 
90-105 
10~-120 

120-135 
135-150 
150-165 
165-11:10 
180-195 
195-210 
210-.!25 
.!2!>-240 
240-255 
~55-~70 

;00-285 
28~-300 

300-315 
31!>-330 
330-345 
345-360 

~PElOll 

O~ PER :>EC 

3~5 

21:12 
Zd4 
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239 
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o. 
I 

300 
,253 
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178 
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179 
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1,2 
14 

5 

2 
10 
20 
36 
29 
18 

tI 
2 

7 
10 

b 

3 

tI 
11:> 
10 

10. 

I 

3 

I::.. ~O. 2::,. 30. ~~. 4U. 4~. ~O. ~~. bU. b~. 70. 7~. HO. 65. ~o. 9~. 

5. IV. 15. ~O. 2~. ~U. ~5. 40. 45. ~O. 55. bOa b~. 70. 7~. ~O. 85. ~o. ~~. 100. 

SUM 
PERCENT 

ME AN SPEU' 

"'A l(1"'UM 

5b41 4759 21.,. 3 0 0 0 0 0 0 
5~.1 ~~.8 2.1 u.o 0.0 O.U 0.0 0.0 O.U o.u 

o 0 U 0 U U U 0 0 U 
0.0 0.0 U.V U.U u.O 0.0 0.0 u.o 0.0 0.0 

SUM"'ARY ~IAIISIICS 

4.94 C'" PIOR SIOC ~1ANUAHU llEVIATIUN 2.,j4 eM ~tH ~t:.'-

11.7. C'4 PEH SEC "'IN1'4U'" 1.:::l1J CM t-tt::.H ~L HANu,t.. lb.C::'" C,M Pt;.~ st:.(. 
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5. DISCUSSION 

Preliminary analysis of current data collected offshore Punta Tuna 
between June and December 1980 ind i cates a mu It i -1 ayered current structure 
with little coherence between layers. Mean currents in the surface well-mixed 
layer (50- to 60-meter depth) were isobath parallel, fluctuating between flow 
to the east-northeast and flow to the west-southwest. Mean vector speed (net 
speed) at the 40-meter depth between August and December was 8 cm/sec at 084°. 
Mean scalar speed was 29 cm/sec and max imum measured speed was 78 cm/sec. 

Below the surface layer, 120 to at least 450 meters, currents were most 
often directed toward the west-southwest, particularly during summer. During 
the June to August period, net currents in this layer were about 20 em/sec and 
mean scalar speeds were similar, indicating almost unidirectional flow. 
Max imum speeds were about 40 cm/sec. Between August and December, currents 

were lower in this region, with net currents of about 5 cm/sec and maximum 
currents of about 30 cm/sec. Currents were usually directed toward the 
west-southwest, but several current reversals were observed. 

At intermed i ate depths (854 and 933 meters), currents were generally 
low and primarily of tidal origin with maximum values of about 20 cm/sec. In 
the June to August period, net currents were toward the west-southwest. After 
August, current directions were variable with little net flow. 

Tidal currents with semidiurnal periods are present at all depths, but 
their magnitudes vary with depth - the largest occurring nearest the surface. 
Typical tidal currents in the well-mixed layer are ±10 cm/sec, decreasing 
to ±5 cm/sec or less at intermediate levels. Tidal currents at all levels 
are rotary, turning in a clockwise direction. 

Weekly current maxima at each instrument level are plotted against time 
in Figure 5-1. This figure illustrates the variabil ity of the low-frequency 
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currents and suggests a seasonal variability in the level of current activity, 
especially below the well-mixed layer. A summary of current statistics is 
presented in Table 5-1. Additional data collected between September 1979 and 
February 19801 and between December 1980 and April 19812 may provide infor
mation on seasonality as well as inter~annual variability at this site. 

.Table 5-1. Summary of current statistics from 17°54 1 N and 65°45 1 W between 
21 June and 7 December 1980. 

Depth 
(m) 

40 
80 

120 
160 
160 
242 
354 
434 
854 
933 

Time 
Interval 

8/18 to 12/7/80 
8/18 to 9/15/80 
6/21 to 8/16/80 
6/21 to 6/27/80 
8/18 to 12/7/80 
6/21 to 8/16/80 
8/18 to 12/7/80 
6/21 to 8/16/80 
6/18 to 12/7/80 
6/21 to 8/16/80 

Current 
Maxima 

(cm/sec) 

78 
67 
44 
43 
30 
45 
26 
39 
18 
21 

Mean Speed 
(Scalar) 
(cm/sec) 

29 
35 
19 
25 
10 

21 
10 

19 
5 
7 

Mean Vector 
Speed 

(cm/sec) 

8 
13 
17 
22 
5 

20 
7 

18 
0.4 

5 

Mean Vector 
Direction 

( oJ 

084 
212 
251 
182 
266 
256 
257 
254 
035 
242 

1Frye, D., A. Davison, and K. Leavitt, 1981. Physical Oceanographic Data 
from the OTEC Punta Tuna, Puerto Rico Site, LBL-12327, UC-64, Berkeley, 
California. 

2Duncan, P. Private communication, Lawrence Berkeley Laboratories, Berkeley, 
California. 
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