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ABSTRACT cLr

Current measurements were made in four separate locations at various depths
‘: >‘ in suppor t of the WILKES Norwegian Sea Operations in July through Septeir~er

0. 1974. Measurements from the two locations in the Southern part of the Norwe-
• 0 gian Sea are discussed. Speeds at both locations were high to moderate with
• maximum values of 90 cm/sec.
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IN TRODUCTION

The U.S. Nava l Oceanographic Office implanted four tautflned arrays of self—
contained current measuI~ng instruments in support of Exercise WILKES—NORWAY ,
in July 1974. Arrays 1 and 2 will be discussed; Arrays 3 and 4 were discussed in an
earl ier report . Arrays 1 and 2 were bottom anchored in 1690 and 1960 meters of
water respectively on 24 July 1974. Array 2 was retrieved on 9 September 1974
while Array ‘I was retrieved a day later on 10 September ‘1974. The exercise yielded
six usable data records for Array 1 and five for Array 2. The USNS WILKES (TAGS—
33) was used for the implantation and recovery operations.

For information on (1) current meter components and hardware, (2) implant and
• recovery procedures, (3) physkal characteristics of currei t meters and transponder/

release devkes, and (4) schematic representations of a rrays, refer to NAVOCEANO
TECHNICAL NOTE NO. 6 II0—2 75, “Results of Current Observations — WILKES
Norwegian Sea Operat ions — (Arrays 3 and 4)” .

Figure 1 shows the geographic locatkns of Arrays 1 and 2.
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Figure 1. Geographic Location of Arrays
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DATA PROCESSING

After recovery, the current meter cameras were unloaded and data films were
• developed at the Naval Res& rch Laboratory (NRL) . The developed fi lms were pro-

cessed at NAVOCEANO by an in—house developed Optica l Digita l Anal og Computer
• 

• (OPDAC). OPDAC transfe rs digital data from the film onto IBM magnetic tape and
a lso generates a multichannel stri p chart analog trace of the data . A summa ry of
current meter data is shown in Tables ‘1 and 2. The number of frames listed for each
current meter (last column in each of these fables) is based on the number of data frames
actua lly read by OPD,AC.

Based on a record length of 1165 hours and 57 minutes (meter sta rt to meter stop
time) and a sampling interva l of 15 minutes, the maximum number of frames possible
for any meter in Arra y 1 is 4663. The actual number of frames w i ll vary by a sma ll
number (higher or lower than the maximum number) if the clock used in starting the

• sampling is off (plus or minus a few seconds) . This can be observed from Table 1 as the
actua l number of frames for meters N—474, N—472 , N—4 1 1, N’-466, and N~-41 7 is
4638, 4638, 4639, 4638, and 4.643 respectivel y. The film advance mechanism of meter

• N 429 stopped functioning after the instrument had recorded only 1598 frames of data .
The resulting record was thus short by some 3065 frames (79 1 hours) of data .

The maximum number of data frames possible for any meter on Arra y 2 is 4540
a record length of 1135 hours and 13 minutes and a 15 minute sampling rate ). Meter
N 492 contained 4271 frames of data, due again toa faulty fi lm-advance mechanism .
Approximatel y 270 frames of data (67 hours) were not recorded . No data was recorded
on the film from meter N—4 15. Appa rently, the sequence timer failed to operate;
consequently, the micro—switch was not actuated and no commands were sent to the

• e lectronics to flash light fulses to the data light platen . Further substantiation of this
failure was obtained when the batteries for each meter were checked for power drain-
age; after recovery of the a rrays the battery for meter N—4’l 5 showed no appreciable
drainage.

RESU ITS

Figures 2 through 12 are computer printouts of the biva riate distribution of speed
(5 cm/sec intervals) and direction (15° intervals) for each meter. Each printout is
based on f ifteen—minute averages (one data frame) .

Data for printouts of Array 1 are for a 48—day period from 0000Z on 24 July through
0000Z on 10 September 1974, wit h the exception of the printout for meter N—429
(short record). Speeds were high to moderate and decreased with depth dow n to the
1000 meter level (maximum values of 75 cm/ sec occuring at 100 meters decreasing

• to max imum values of 30 cm/sec at 1000 meters) . Between 1000 and 1500 meters
speeds increased too maximum of 45 cm/sec . From ‘1500 to 1678 meters speeds again
decrease with maximum values to 35 cm/sec . Currents throughout the water column
(with the exception of the 100 meter level) exhibited a northeast flow pattern . At

2
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0- — a. Ui
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j_ 

h ~~~~~~r F r r
N— 429 100 7—23—74 7—24— 74 9-10—74 9-10-74 1165 hi-s

2210Z 0200Z 0746Z 1207Z 57 m m 1598

N—474 200 7-23-74 7-24-74 9-10-74 9-10-74 
— — 

1165 hi-s 46382210Z 0200Z 0746Z 1207Z 15 57 mm

N—472 5~~ 
7-23—74 7-24-74 9-10-74 9-10-74 1165 hrs
22’IOZ 0200Z 074-6Z 1207Z 15 

~~~~ m m 
8

N—4 1 1 1 7—23—74 7—24-74 9—10—74 9-10-74 1165 hi’s000 22 10Z 0200Z 0746Z ‘1207Z 15 57 mh”,

N— 466 1 S00 7—23—74 7—24—74 9—1 0—74 9 10 74 15 1165 hi-s 46382210Z 0200Z 0746Z 1207Z 57 mm

N—417 1 8 7 2 3 74 7—24—74 9’ 10 74 9 1 0 74 15 1165 hi-s
67 2210Z 0200Z 0746Z 1207Z 57 mm

Table 1. Summary of Current Meter Data — Array ‘I.

..1

Ui > (I)

I- I- 0

2 ~~~~~~~~i -Z  c~~ 9 Ui 
~~~° ‘-‘~~~~~~ ~~~~~ oo  u~~~~~

Z ” . (s~ css~~~~ .~~~~0 u.i~~~ t’s~~~~ 0 c

~~~~~~~~~ 
~~~~~‘— < 0 ~~ ~~~

5-- z~ ~~ 0~~Ui w Ui -J
-J

o 0~ z

7—24—74 7—24— 74 9-9-74 9—9- 74 1135 hi’s 4531N— 467 100 0847Z 1200Z 131 9Z ~~~~ 
15 

l 3 m n

7—24-74 7—24-74 9-9-74 9-9-74 1135 hi-s 4532N—40 0 200 0847Z 1200Z 1319Z 1600Z 15 13 mm
7—24—74 7-24-74 9-9—74 9-9-74 1 1 3 5  hrs 4271N-492 500 0847Z 12 00Z 1319Z 1600Z 15 13m m

— 
7-24-74 7—24-74 9-9—74 9—9-74 1135 hi-s 4526N 487 1000 0847Z 1200Z 1319Z 1600Z 15 13m m

7—24—74 7-24-74 9-9—74 9—9-74N—415 1500 0847Z 1200Z 1319Z 1600Z 
15 0 none

F N—491 1948 
7—24-74 7—24-74 9—9—74 9-9-74 ‘T 1135 ~~ 4529
0847Z 1200Z 1319Z 1600Z 15 j  13m m

Table 2. Summary of Curi ant Meter D~ita — Arra y 2.
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the 100 meter level , no distinct pattern could be determined . This is probably
attr ibuted to the fuct tha t the i-ocord for the meter at this level was only une
third as long as the iccord s for the other f ivc — itieters ; t herefore , t h0 pei~od of
t ime (16 days) covered by the record may have been too short to establish a set
pattern. The max imum speed of 75 cm/ sec recorded at 100 nRters may nut’ he
representative of the tota l period of the orriiy due to the incomp lete recor d 1

Data for printouts of Array 2 span a 46-day period from 0000Z on 75 July
through 0000Z on 9 September 1 974 (meter N—492 was short by approximatel y
2 1/2 days) . Speeds ciga in we ic high to mcdc rate and decreased wi th  de pth.
The maximum values iange d from 90 cm/sec at 100 meters to 20 cm/sec (SI’ 1948
meters . It should be noted that the increase in speeds between 1000 and 1 500
meters observed in Ar ray 1 could not be detected because the meter (N-41 5) at
1500 meters did not ’operate. There appeared to he no dornincint direct - ion of flow
at any of the five depths mon itored by Arra y 2. Each depth seeme d to exhibit two
or mere directions of fl ow with no one direct ion taking preccdence over the others .

~ppendix A ccsntuins a cumulative speed distribution grup h for c-ach e a t sy .

Appendix B contains graphs of current vectors as a function of time for ouch meter of
each array. Each plotted line represents a vector averaged over a 60 mit -1u~e per iod .
The distance between the long tick marks covers a period of 24 hours wi th each of
these t ime periods being divided by a shorter tick mark representing 12 hours . It
should be noted that north is to the reader ’s ‘i~j l t t  - Currents in the a rea measured
by Array 1 tended to exhibit the same genera l direction of flow throughout the
column. The exception to this trend occurs in the flrst f ift-ecn days w bc-n the top
three levels show ci different direction of flow than the boti’cm three levels . Cur cn~
in the area of Array 2 showed tidal influence cit one or more depths for ab ut 25
of the 46-day period -
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