SHELL DEVELOPMENT COMPANY

A DIVISION OF SHELL OIL COMPANY

MAILING ADDRESS

3737 BELLAIRE BOULEVARD P. 0. BOX 481

HOUSTON, TEXAS 77025

BELLAIRE

RESEARCH CENTER December 2, 1977

U. S. Geological Survey #77825
Conservation Division, MS 620
National Center

12201 Sunrise Valley Drive
Reston, Virginia 22092

M/F: John Gregory

Gentlemen:

We are pleased to welcome the U. S. Geological Survey as a
Participant in the 1977 Phase of the Ocean Current Measuring Program.
The following reports describing the Program are enclosed:

1. Forristall, G. Z. (1973), Ocean Current Measuring Program:
Corrections to Current Meter Data, Memorandum Report, May.

2. Forristall, G. Z. (1973), Ocean Current Measuring Program:
Station Configurations, Memorandum Report, October.

3. Hamilton, R. C. (1973), Ocean Current Measuring Program:
Report on Electronics System, Memorandum Report, May.

In addition, we have enclosed the Program Status Report for June and July,
1977. The status report for August through October, and the storm report
for Hurricanes Anita and Babe are in preparation. We would like to remind
you that by the terms of the OCMP Agreement, data and reports from the
1977 Phase are proprietary to the Participants until June 1, 1981.

st TS s,

Since the Program now has 7 Participants, the cost sharing
formula in Paragraph (2) of the Attachment C of the OCMP Agreement comes
into play, and the cost of your participation is $7,500. An invoice for
this amount will be sent to the USGS Branch of Financial Management.

We appreciate your support of this research program. If you
have any questions, please contact Dr. George Z. Forristall at (713)
663-2404. :

Very truly yours,

Research Department

Enclosures

HOUSTON, TEXAS 77001
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OCEAN CURRENT MEASURING PROGRAM STATUS REPORT

INTRODUCTION

This is the twenty-seventh of the periodic reports mentioned in

Attachment "B, paragraphs 1 and 2 of the OCMP agreement. It

covers the status of the measuring stations from May 13, 1977,

to August 16, 1977, and discusses system improvements and repairs
made during that time span. The charts included in this report
are not intended to be a data source as the scales are nominal
and the automatic-calibration data cannot be read accurately off
the compressed records. The charts are useful for determining
which sections of data might be of interest. Those sections of
data which are of interest can then be obtained in a more readily

usable form.
GENERAL INFORMATION

Information pertinent to the interpretation of this status report

is given in this section. Detailed information on the overall
instrumentation system is contained in "OCMP: Station Configurations"
by George Z. Forristall, and, "OCMP: Report on Electronic System"

by R. C. Hamilton.

The two stations of OCMP are numbered as follows:

Station Number Location

Eugene Island 331A
South Pass 62C

The former station No. 1 isbnot operatibnal for the 1977 season,
but the station numbering has been left the same as in previous
years to reduce confusion. The current meters at all stations are
numbered from the top (nearest the surface) meter downward. The
meters are aligned so that the x-channel measures true north-south
current speed and the y-channel measures true east-west current
speed. Currents setting toward the north and toward the east give

positive outputs.

[ Y



The current meter depths at stations 2 and 3 given in reports

written before August 1975 are incorrect. The correct depths of

© . all meters are given below in feet.

e T

2 1 55 12
2 90 Y

3 145 103

4 220 177

3 1 65 15

2 124 74

3 202 152

4 302 252

However, from May 26 to July 11, the meters at station 3 were at

®

nonstandard depths, as noted in the next section. Each station = = "~ -

contains two seven-channel FM magnetic tape recorders. The recorder
designated "Current" contains data from current meters 1, 2, and 3,
plus time. The recorder designated "Weather" contains wind, wave,
barometric pressure, and time data. Additionally, the "Weather™
recorders contain data from current meter No. 4. Each data tape

is given a number which appears on the Magnetic Tape Register and on
the compressed time scale chart. When requesting data, the tape
number, time and date of interest, data required, and details of

the time and amplitude séales requiréd should be included in the

request.

At the beginning of each compressed time scale chart included with
this report is a header which contains the "nominal" calibration
for each channel. This same "nominal" calibration is listed on the
Magnetic Tape Registers, and it will differ slightly from the
actual calibration in most instances. The calibration values
marked "Automatic~Calibration” on the compressed time scale charts
are contained in the Automatic-Calibration sheets in Section VII

-of this report.



III.

Channel sevéh of all recorders contain the time signal which
consists of a negative pulse every minute and a positive pulse
every hour. The clock also triggers the automatic-calibration
circuit once every 24 hours. The automatic-calibration circuit
is triggered manually at the start and end of the tapes to
synchronize the station clock with absolute time.

SUMMARY OF STATION OPERATION
The OCMP stations had been turned off at the end of 1976. The
current meters were returned to March-McBirney, Inc., where they
were repaired as necessary, recalibrated, and covered with a new
layer of No-Foul. In May of 1977, the refurbished current meters
were installed at OCMP stations 2 and 3, and the stations were
made operational again with few problems. All the instrumentation
has functioned correctly except as noted below.
A. Station No. 2 (EI3314)

“.. 1. The station became operational again onyMay 13, 1977.

2. From May 13 to June 22, the calibration signal recorded from
current meter 3X was intermittently too low. The reduced
span probably also affected the sighal from the current
meter, although it is difficult to tell because of the'.
weak currents at this depth.

3. Current meter 3Y has been growing increasing more noisy
since its installation. The cause of the noise has not yet
been determined, but any data from current meter 3 should
be viewed with suspicion. »

4, From May 19 to June 22, all channels on the weather recorder
had severe high frequency noise problems. It may be possible
to recover much of the data by filtering the noise. It now
appears that the noise was caused by nearly frozén bearings
on the recorder capstan. | |

5. The O-ring drive belt on the cufrent recorder was brbken

from May 29 until June 7 and again from August 1 to August 16.
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Station No. 3 (8P62C)

l.
25

7.

The station became operational again on May 26, 1977.

Shortly after installation, the cable to the probe of current

meter 1 failed.

The current meter string was then raised

so that current meter 2 was at the depth normally occupied

by current meter 1. Until July 11, the current meters

were thus at the following non standard depths:

Meter Depth below top Nominal depth
of wave staff below MGL
1 missing 15
2 65 : 13
3 143 93
4 243 193

Throughout this period, the wave staff suffered numerous

level shifts.

The proper calibration can in most instances

be recovered through judicious use of the automatic

.calibration records.

Until June 21, the wind direction was recording at only

about one-quarter of its proper span. The proper calibration

could probably be recovered by using the north (0 ) to north

(360 ) swinigs of direction.

From June 21 to June 28, channel 2, 6, and 7 of the current

recorder were noisy from unknown causes.

From July 20 to August 16, the clock signal was occasionally

missing from the weather tape.

From July 29 to August 7, the current tape was off the record -

heads.

SYSTEM IMPROVEMENTS AND REPAIRS

The major accomplishments during thie reporting period was the

installation of the refurbished current meters. Work performed

during visits to the stations is described below.
Station No. 2 (EI331A)

AQ



2.

4,

May 11-13, 1977. The refurbished current meters and

cables were installed. A new Sola constant voltage
transformer was installed to replace the one that had

burned out in January. The record switch on the current
recorder was cleaned, and the fuse in the‘battery charger
replaced.

June 7, 1977. The broken O-ring drive belt in the current
recorder was replaced. During the repair, the Mylar drive
belt in the recorder broke and also had to be replaced.

June 22, 1977. The noisy weather recorder was replaced.

The input plug on the current recorder was cleaned to
prevent signal loss.

July 19, 1977. An intermittent short which was preventing .
the standby battery from becoming fully charged was repaired.
August 16, 1977. Another broken O-ring drive belt on the
current recorder was replaced.

Station No. 3 (SP62C)

May 24-26, 1977. The refurbished current meters and cables
were installed. As noted above, the cable to current meter
1 failed shortly after installation, so the current meter

string was raised to put current meter 2 in the positiomn

‘normally occupied by current meter 1, and current meter 1

was removed. The failed control bo#rd in the Voltage
Regulated Transformer/Rectifier (VRTR) was replaced. We
attempted to repair the wind direction problem by rewiring
the plug to the Aerovane, but were not successful.

June 21, 1977. The wind direction problem was repaired by
patching a worn spot in the cable to the Aerovane and
replacing an op amp in the Aerovane power supply. The

wave staff power supply was adjusted to correct the signal
level from the transducer. A new clock battery was installed.
July 11, 1977. Current meter 1 and its repaired cable were
installed.

July 20, 1977. An op amp in the wave staff power supply was
replaced in an effort to correct the frequent level shifts from

the transducer. The gearbox in the current recorder was



replaced since its bearings appeared to be failing.
5. August 16, 1977. No repairs were necessary.
V. CURRENT METER STATUS | |

At this time all current meters are working perfectly with the
exception of current meter 3 at EI331A. The Y axis of that meter
has been growing increasingly noisy since its installation.
Electrical checks made on the probe and cable from the surface
show none of the problems usually associated with such noise, and
replacement shows the fault does not lie in the electronics

chassis. Data from this meter should be used with extreme caution.

George Z. Forristall

» &
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OCEAN CURRENT MEASUREMENT PROGRAM

Shell Development Company

Houston, Texas
AUTOMATIC CALIBRATION DATA-WEATHER AND CURRENT

STATION _S/2 2 ’@\3)

DATE _5 124177 /238 (INITIAL AUTO-CALIBRAT
 WEATHER TAPE NO. __ 3524/
WAVE HEIGHT LOW 753 ft | HIGH — S 2. 5 £t
WIND SPEED oW 0 mph HIGH _ 955 mph
WIND DIRECTION WV 360 deg. HIGE _ — &5 deg.
BAROMETER . LOW 26.0  in. Bg. HIGH _. %5, 75.  in. H
CURRENT 4X LOW o fps CMIGH _spo (@) fps

CURRENT 4Y LOW 0 fps HIGE /po (&) fps

¢ -

CURRENT TAPE NOo. [35-F ("

CURRENT 3X LOW [ fps ~ HIGH Jpo (W) fps

‘CURRENT .3Y LOW 0 fps HIGHR L0 (=) fps

CURRENT 2X , wa (] fps HIGE /0.0 __(4)) fps

CURRENT 2Y 1w 0 fps HIGH /po (&) fps

CURRENT 1X oW 0 fps HIGH A2  fps
0

CURRENT 1Y LOW

fps HIGH _p/F fps

CodeNTS; A7 #/ _oas 170% /i;;%@/g’/ e %7
(oS 1%@i$?éﬁ 7i§ ‘z{/C§ 45%Zf/%u@// cﬂf;dzéf
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OCEAN CURRENT MEASUREMENT PROGRAM

Shell Development Company

Houston, Texas -

AUTOMATIC CALIBRATION DATA-WEATHER AND CURRENT

STATION S5 2&2  (#3)

DATE G /1= 177 , P2 (INITIAL AUTO-CALIBRATI

WEATHER TAPE No. _ 3554/
WAVE HEIGHT LOW 78 & - ft HIGH N fr

WIND SPEED Low 0 mph HIGH _ 955 aph
WIND DIRECTION LW __ 50 deg. HIGH —< deg.
BAROMETER _ LOW 26.0 in. Hg. HIGE _ 3023 _ in. Hg
CURRENT 4X  LOW 0 fps HIGH /oo () fps
CURRENT 4Y LOW 0 fps . HICH X =)  fps

¢ -

CURRENT TAPE NO. 3550

CURRENT 3X LOW 0 fps a0 (W) fps
CURRENT 3Y LOW 0 fps HIGH /0 Qg_ ) fps
CURRENT 2X LOW 0 £ps HIGH /00 (W) fes
CURRENT 2Y | _ iLOW A 0 fps HIGH 2.0 (2_5_, ! fps
CURRENT 1X LOW ) fps = HIGH /0O éz/) fps
CURRENT 1Y LOW 0 fps HIGH /00 (&) fps

COMMENTS: (77 */ ., zﬁ%/ el , 25«4 ﬁeﬂ /Qz pened
/4 e




STATION _SA 2 @’é 3 )

AUTOMATIC CALIBRATION DATA-WEATHER AND CURRENT

OCEAN CURRENT MEASUREMENT PROGRAM

Shell Development Company

Houston, Texas

DATE __ 122] 77 OR5 >
WEATEER 'I’APEV.Q_O. LY 474 .
WAVE HEIGHT LOW 7, é ft HIGH
WIND SPEED LoW o |  mph HIGH
WIND szénon LOW A0 deg. HIGH
BAROMETER . LOW 26.0 in. Hg. HIGH
CURRENT 4% LOW 0 £ps " HIGH
CURRENT 4Y LOW 0 £ps HIGH
CURRENT TAPE NO. _35& )
CURRENT 3X LOW 0 f{ng HIGH
CURRENT 3Y LOW 0 fps HIGH
CURRENT 2X | - Low 0 £ps HIGH
CURRENT 2Y LOW 0 fps HICGH
CURRENT 1X LOW 0 fps -_mcn
CURRENT 1Y LOW 0 fps. HIGH
COMMENTS:

A
75T
—36
0,70
/00 ()
00 (&)

20 (W)
2.0 (£)
o0 (W)
Zo.0 (&)
/00 ()

[C.O (22 )

(INITIAL AUTO-CALIBRATI(

fps

fps




OCEAN CURRENT MEASUREMENT PROGRAM

Shell Development Company

Houston, Texas

AUTOMATIC CALIBRATION DATA-WEATHER AND CURRENT

STATION £ 7 .33/ (F2=2)

DATE 5 //2 177 " T2 (INITIAL AUTO-CALIBRAT]

WEATHER TAPE NO. gggzéﬁ?c),'

WAVE HEIGHT oW _ ZSD HIGH

WIND SPEED : LOW o - wph HIGH
WIND DIREérzon LOW (@, deg. HIGH
BAROMETER . LOW 26.0 in. Hg. HIGH
CURRENT 4X LOW 0 fps HIGH
CURRENT 4Y LoW o fps  HIGH

v

CURRENT TAPE NO. 255

CURRENT 3X LOW 0 fps ~ HIGH
CURRENT 3 LOW 0 f£ps HIGH
. CURRENT 2X o Low 0 £ps HIGH
| CURRENT 2Y  LOW 0 fps HIGH
CURRENT 1X LOW 0 fps  HICGH
CURRENT 1Y LOW o fps HIGH

73;5?
oL/
=203 /
2. 20

Lo (D)
O (2

L0 (W)
200 (EZ)

/aa'(/u)v'

o0 =

o0 (W)

00 (&)

wph
deg.

in. Hjg

fps

fps

COMMENTS:




OCEAN CURRENT MEASUREMENT PROGRAM

Shell Development Company

Houston, Texas

AUTOMATIC CALIBRATION DATA-WEATHER AND CURRENT

STATION £ 7~ 33/ (%2)

DATE &/ 7 |77 ) ' S BAs5 ‘(INITIAL AUTO-CALIBRATIO

WEATHER TAPE NO. 257/
WAVE HEIGHT oW 779 ft HIGH _ 72 ft
WIND SPEED oW 0 mph HIGH oL/ " mph
WIND DIRECTION LOW 0 ‘ deg.. | BIGH _ ZoF <L  deg.
BAROMETER  Low 26.0 in. Hg. HIGH 33, 92 in. He.
CURRENT 4X LOW 0 fps  HIGH Jo.00 () fps
CURRENT 4Y - LOW 0 fps HIGH /0.0 (&) fps

CURRENT TAPE NO. gﬁf ([

CURRENT 3X LOW 0 . fps HIGH /.0 (A/)

fps
CURRENT 3Y - ~  LOW 0 fps HIGHE fo.0 (& fps
CURRENT 2X  Low 0 £ps mieE /0.0 (W) fps
CURRENT 2Y ~ LOW 0 ~ fps nen /00 (&£) fos
CURRENT 1X LOW o fps  min /2o (W) fps L
CURRENT 1Y  Low 0 fps HicH /0.0 (Z£) fps

COMMENTS:




OCEAN CURRENT MEASUREMENT PROGRAM

Shell Development Company

Houston, Texas
AUTOMATIC CALIBRATION DATA-WEATHER AND CURRENT

STATION & / (=

DATE &G | 22177 ' ' : 25 (INITIAL AUTO-CALIBRATION

 WEATHER TAPE NO. 20 ¢/

WAVE HEIGHT - LOW L 2 ft , HIGH EE ft
WIND SPEED LOW 0 mph HIGH _ 10/ / . mph‘
WIND DIRECTION LOW 0 ‘deg. HIGH 3@3,/ . deg;
BAROMETER LOW 26.0 in. Hg. HIGH ,_30,58" in. Hé.
CURRENT 4X LOW | 0 fps HIGH /oo (W) fps
CURRENT 4Y LOW 0 fps HIGH /0_,0" (=) fps

CURRENT TAPE NO. . 250 .
CURRENT 3X LOW 0 fps HIGH /00 (W) fps

CURRENT 3Y ~ LOW 0 fps HIGH 'gQ,Q (=) fps
CURRENT 2X LOW 0 fps HIGH /0.0 fps
CURRENT 2Y ow 0 fps  HIGE /o (&) fps
'CURRENT 1X LOW 0 fps  HIGH /00  (U) fps

CURRENT 1Y tow 0  fps HIGH /0,0 =) fos

COMMENTS:
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OCEAN CURRENT MEASUREMENT PROGRAM

Shell Development Company

Houston, Texas

AUTOMATIC CALIBRATION DATA-WEATHER AND CURRENT

STATION 7~ 3.3/ (= )
DATE _ 7 [/F 177 - - (INITIAL AUTO-CALIBRATION)

WEATHER TAPE No. 2&/4/

WAVE HEIGHT Low 78, 2 ft  HIGH Z5

WIND SPEED LOW 0 mph  HIGH _/O// " mph
WIND DIRECTION Low e éeg. HIGH 303/ deg.
BAROMETER LOW © 26.0 in. Hg. HIGH B 87  in. Hg
CURRENT 4X . LOW 0  fps HIGE /o0 (M) fps
CURRENT 4Y L'QW‘ o fpé HIGH _/O o (&) fps

CURRENT TAPE NO. =g/ : S
CURRENT 3X - LOW 0 fps HIGH /20 falz fps

T

CURRENT 3Y . LOW 0 fps HIGH 0.0 (£) fps
CURRENT zx’ LW | 0 fps HIGH " /.0 }OJ) fps
CURRENT 2Y... | w0 fps HIGE /o0 (Z) ffé
CURRENT. 1X o Low . o.  fps. . HIGH /0.0 (V) fps

CURRENT 1Y wow . 0 . fps  HIGH - [0 @j) fps

COMMENTS:




OCEAN CURRENT MEASUREMENT PROGRAM

Shell Development Company

Houston, Texas

MAGNETIC TAPE REGISTER-WEATHER

STATION S2° &2 &~ TAPE ON 5 L&/ 7> L2325
TAPE NO. _ D5 Y/ TAPE OFF g [2/] 77 OE#E
CHANNEL SENSOR : NOMINAL FM TAPE ALIGNMENT#*
=40 percent Center  +40 percent
. CReST TR OV
1 Wave Height so_  ft 0 _ft - 0 ft
2 Wind Speed 0 mph "~ 100 mph 200 mph
3 Wind Direction 360 deg. 180 deg. 0 deg.
4 Barometer . - 26,0 in. Hg." 28.5 in. Hg. 31.0 in. Hg.'
5 Current 4X (Q(_s‘zfps 0 fps | (QCA))fps
6 Current 4Y . (é_)_(ty)fps : : 0 fps /O eps
7 Time Signal minutes hours

GENERAL COMMENTS:

X, (',Q[))Z 4/

Amm%éy A/%&;7za:b7

(74f’4n2c25E?5f7 S Corr 237

WAVE AT 2 o fAe  ser o ai é%/ Lo/ A -

2 00 e 22%%&5&7 Cf/éé <Q~7Af¢ ’z,-ﬂ79€;27 dzwudp C7€7“§Zf:,{2?{:§i

WIND SPEED: Q‘%/% A

WIND DIRECTION;% oo L ”/,@4 o .

/S P 6‘575@4 &

BAR

omfrIC PRESSURE: (;,;,,4/ A o,

CURRENT METER 4X: é; ﬁé‘?f Ke(ﬂ/

CURRENT METER 4Y: céma/z@ ' /’ecmz/'—/

TIME SIGNAL: ﬂé?z' gf,én ey %)7’4——}&4

*

Field tapes recorded at 0.03 ips IRIG FM low density.
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OCEAN CURRENT MEASUREMENT PROGRAM

SHELL DEVELOPMENT COMPANY

Houston, Texas

MAGNETIC TAPE REGISTER-CURRENT

S =2

STATION TAPE ON 5 L /77 W=7
TAPE-NO. _B5F TAPE OFF _ & [=/ /7> C)é?ﬁfﬁ’
CHANNELL . . SENSOR NOMINAL FM TAPE ALiGNMENT*
=40 percent Centex +40-percent
1 Current 3X 2.0 (S )fps 0 " fps /0.0 (#) fps
2 Cﬁrrent 3y /0.0 (1) fps B 0 fps oo (g) fps
3 Current 2X 0.0 (S prs 0 fps SO0 23 fps
4 Cufrenf: 2y /0.0 (W) fps 0 fps oo &) fps
5 Current 1X ZQQ (s ) fps . 0 fps 00 (/V) fps
6 Current 1Y /2L (L) fps 0 fps /67, //’) fps
7 Time Signal minutes 0 hours

GENERAL COMMENTS :

@mﬂé/%%re [&/lé/zfmﬂ/%, /{/»

Amsunﬁwm/g/2:>*7)/ Cfa

CAl S LD

CURRENT METER 3X: c;,»,? LA o

CURRENT METER 3Y: M,ﬂé% = 1/97(/ Aboiie f,ﬂf%es a2 %
Lo Lot omerl loys 4

Wouraee VETER 240 L sevond

CURRENT METER 2Y¥ Q}z/zz R

CURRENT METER 1X:

)V&?‘ T AT A L

CURRENT METER 1Y:

LoTr Z AT A £ P

TIME SIGNAL: Ao sresfbosms

s 1 BLATION,

é/»/ Y z;;mé7 .l Fre

* Field tapes recorded at 0.03 ips IRIG FM low density.
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OCEAN CURRENT MEASUREMENT PROGRAM

Shell Development Company

Houston, Texas

MAGNETIC TAPE REGISTER-WEATHER

STATION /2 (o2 (#3) weeon gLlz/zz L2555
TAPE NO. 3557/ TAPE OFF 7/20/77 S F
CHANNEL SENSOR ' NOMINAL FM TAPE ALTGNMENT#*
. _ =40 percent Center  +40 erce;;}
(CREST) XL
1 Wave Height - S ft > ft 0 ft
2 Wind Speed 0 mph 100 mph 200 mph
3 Wind Direction 360 deg. 180 deg. 0 deg.
4 Barometer 26.0 in. Hg. 28.5 in. Hg.  31.0 in.‘Hg..
5 Current 4X =2 (5 )fps - 0 fps X)) fps
6 Current 4Y . ZO (e YEps : 0 fps 22X é’} fps
7 Time Signal minutes hours

GENERAL COMMENTS‘__._(@M% éz@ . /%@M /@5‘ o, é‘ﬂé/
AAibéfléga Cft4§czéz Jé?sfl /é;?f o )Qégz?z('zﬁaéléhf&L
WAV%HEIGHT:_&E%% Lo o S | i ;%’é Tt M B0 cls0.

20 ;//J v 25Vl e %z} 2o 7/?/ Zecp ,7//%]. rotep Yo, ESCH ~ o
WIND SPEED: (s ol yecen . | IO DY

WIND DIRECTION: ///,%75 m/ )

BAROMETRIC PRESSURE: _% m(@,/

CURRENT METER 4X: fa}%’mm/ /’Z?éj a/é/g?foé/ez

Y R
' CURRENT METER 4Y: Q% aﬁ ye _4_{2/, z@é éé eﬁ Jj@ gf/
- 72 r , |
TINE SIGNAL: oy, ool ctickle & svopl fom ~tdor Zod 208t/
2 Lyns 2 50 T N B0 T, L p e At~

/
* TField tapes recorded at 0.03 ips IRIG FM low dénsity.
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OCEAN CURRENT MEASUREMENT PROGRAM

SHELL DEVELOPMENT COMPANY

Houston, Texas

MAGNETIC TAPE REGISTER-CURRENT

STATION j/’ézct (f—‘ TAPE ON 5 /[2/ / 7; 25
TAPE NO. __  Z5% | TAPE OFF _7 iZolzz __opsg
- CHANNEL SENSOR | NOMINAL FM TAPE ALIGNMENT*
' o =40 percent Center +40 percent
1 Curremt 3X 20 (S) fps 0 - fps 20 (M) fps
: 2 | Cﬁrrent 3Y 20 (W) fps 0 fps , 20 (E) fps
‘3 ’ :'C'urrent 2X‘ 20 (S). fps - @ fps 2@ (N)__ fps
4 ‘ .Current 2Y 20 (Q[ fps 0 fps 20 () fps
IV 5 rc{xrrent X 20 (s8) fps -0 fps 20 (X) fps
6 Current 1Y 20 (W) fps 0 fps 20 (E) fps
7 . ‘l‘imé Signal . minutes ' 0 _ hours

GENERAL COMMENTS : @/74 g %iw/é =, G f Z (&/
//o/’ M/%/ 2 r,; M—L Yol i D> )’7{2/ / 7//

CURRENT METER 3X: /.5 e e

CURRENY METER 3Y:_ oy (b e ] M

CURRENT METER 2X: = A > o

CURRENT METER 2Y¥ T, gﬂé rece S
CURRENT METER 1X: @? Y /?szm.aé

PR

 CURRRNT METER 1Y: . éj,; A e A A S e
M/ Zeor 5 m/ / 5 /an/// s .

TIME SIGNAL: c:/;;,,%% /e%p& /a,,/ Lotz —Fe

* Fleld tapes recorded at 0.03 ips IRIG FM low density.
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OCEAN CURRENT MEASUREMENT PROGRAM

Shell Development Company

Houston, Texas

'MAGNETIC TAPE REGISTER-WEATHER

STATIN 52 2 (F3B) weE N ZImIZF ___OI953
TAPE NO. _ 354 M/ TAPE OFF [SL/6 177 v
CHANNEL » SENSOR _ a NOMINAL FM TAPE ALIGNMENT*
-40 percent Center  +40 ercep

,1 Wave Height Cﬁcfggjr ft = fr 4

2 Wind Speed 0 mph v IOO mph ZOQ mph

3 Wind Direction 360 deg. 180 deg. “ ] deg;.

4 Barometer '26.0 in. Hg:  28.5.in. Hg. 31.0 in. Hg.'

5 - Curremt 4X 10 (5) fps 0 fps SO (W) fps

6 Current 4Y - L0 (’gg ) fps : 0 fps /o0& Yeps

7 Time Signal | minutes hours

'GENERAL COMMENTS : _%fﬁ__%‘_%/ Loise.  Cn @/M
Dl é,/o[% ' -

WIND DIRECTION‘AZ%&_‘ZM
BAROMETRIC PRESSURE ‘__éz%% re ol

CURRENT METER 4X: Q,Q‘? gﬁ& e cond.

CURRENT METER 4Y: , /- iy

TIME SIGNAL:_%

* TField tapes recorded at 0.03 ips IRIG FM low density.

WIND SPEED:




OCEAN CURRENT MEASUREMENT PROGRAM

SHELL DEVELOPMENT COMPANY

Houston, Texas
MAGNETIC TAPE REGISTER-CURRENT

STATION SR = TAPE ON _—/20/7 OF5 3

TAPE NO. BE5E TAPE OFF 2/ /& /77 257

CHANNEL SENSOR » NOMINAL FM TAPE ALIGNMENT*

' o ‘ =40 percent Center +40 percent
1 Cufrent: 33X 20 (S) fps | 0 -fps 20 (N)  fps
2 Curreat 3¢ 20 (W) fps 0 fps 20 (E)_ fps

3 :."c'urrent 2X 20 (S) fps 0 fps 20 (N)__fps
4 | _'Cvurrent 2y | 20 (W) fps 0 fps 20 (»y fps

'. 5 Current 1X 20 (8) fps 0 fps 20 (r) fps
6 Cufrent 1Y " 20 (W) fps 0 f£ps 20 (E) fps
7 Time Signal minutés ' 0 hours

GENERAL COMMENTS :
: %@éé [»M %/345 é?’ _z,é 2R e T,
METER 33/ 7 /)/: /,)/pr, < e /

CURRENT METER 3Y: ez 2 €5,

'_ CURRENT METER 2X: Kf?& éxrfﬁ)é o/ %_&J,
'CURRENT METER 2Y3% _%& Cxce Af mw/eﬂ %&é
—p— 471%_&%% T T
CURRENT METER 1¥: _Q7gééf @(cpﬂf /z}/gﬁ éﬁ/ /_a/

TIME SIGNAL: /n 2. //L@Z /To — I

* Field tapes recorded at 0.03 ips IRIG FM low density.



~

OCEAN CURRENTkMEASUREMENT PROGRAM

Shell Development Company

MAGNETIC TAPE REGISTER-WE

sTaTION =7 33/ (=) mE N §51/3/7Z

Houston, Texas

TAPE NO. 253 &)

TAPE OFF &£/ 7 |77

ATHER

7=

L2/

NOMINAL FM TAPE ALIGNMENT#*

CHANNEL ’ SENSOR
' -40 percent
. ST
1 . Wave Height S ft
2 ' Wind Speed 0 mph
3 Wind Direction —CQ% deg.
4 Barometer
5 Current 4X 2o (5) fps
6 Current 4Y - 20 (fps
7 - T1me Signal minutes

Lo ft

éégééizdeg?'

26.0 in. Hg.- 28.5 .in. Hg.

+40 percent

TROUE
0 ft

200 mph
:222£iaeg¢
31.0 in,>Hg:

e ( _;_g_/)fps

(&) fps

hours

CENERAL COMMENTS: oy gl %AL,. Cb(a:/@m/ orse = - Lo okl

7%? f /L ”) sz, ,4@&%5' /e 5772’ pesse cvzfyru4;»n£#/.7ZfQ£Z:££e§Zi2?‘.&

WAVE HEIGHT: e oAt recen.

WIND SPEED:

eﬁbvla/lefi— /?164976;?

[z/é fecand,

WIND DIRECTION:

BAROMETRIC PRESSURE:

4’%¢QﬁéZé7' /etuﬂz/f
7

CURRENT METER 4X:

s ,&/f reconct.

CURRENT METER 4Y:

<97v,4%//é> /ﬁL{RﬂDny

4

TIME SIGNAL: /g‘orugéj o

- ac,é/ (a,,/ /Wﬂ — e,

* TField tapes recorded at 0.03 ips IRIG FM low &ensity.



.

OCEAN CURRENT MEASUREMENT PROGRAM

SHELL DEVELOPMENT COMPANY

Houston, Texas

' ' MAGNETIC TAPE REGISTER-CURRENT

station 227" %3/ (%2) TAPE ON 5 /(3177 223

TAPE NO. 255 C  TAPE. oFf T 529177 Trofpe

' ¥ SrETer e 7o Boopen) OCVE SELT
CHANNEL SENSOR NOMINAL FM TAPE ALIGNMENT#*

: - =40 percent Center +40 percent
1 Current 3X 20 CJ;) fps 0 fps =2 (A ) fps
2 Current 3Y Zo () fps 0 fps zo (&) fps

3 Current 2X 2 (5) fps 0 fps 22 (W) fps

4 Current 2Y 2o () fps 0 fps Zo () fps

5 Current 1X Zo (S ) fps 0 fps 2o (#)) fps

6 Current 1Y Pl (16/2 fps 0 f£ps Ze2 ( &) fps

7 Time Signal ' minutes 0 hours

GENERAL COMMENTS: ZZsp sf;w(f/ o 2 Lockom oring Aiive Gl
A7 3K SVvac// 1»@?7€zaAZj oL Cﬁw/?dé’ 55;(4491 Er5e. «cA7/c’J4;nm»ez§f

currenT MEFER 3x-/ ,@wﬂ/f‘ L it %ﬂf A m%a/
/1?('(/0?3/ 627£ 47[¢”?r //

CURRENT METER 3Y: ,4/ 4 /&4@/

CURRENT METER 2X: &Mﬂé/g P

CURRENT METER 2Y7% /ﬁ/,,ﬂé%’ el

CURRENT METER 1X: /Zom LA econt

CURRENT METER 1Y: G A pocemdt

TIME SIGNAL: /’fo;p/ézf A Ayro— e

* Field tapes recorded at 0.03 ips IRIG FM low density.



OCEAN CURRENT MEASUREMENT PROGRAM

Shell Development Company

Houston, Texas

MAGNETIC TAPE REGISTER-WEATHER

STATION (=7~ 73/ & TAPE ON ] 7 |27 [ A5
TAPE NO. _ Z25F 4g/ TAPE OFF £ [Z22) 77 oZoc
CHANNEL SENSOR ' NOMINAL FM TAPE ALIGNMENT#*
o | =40  gercent Center +407— percent

1 Wave Height oo ft “FO ft 0 ft

2 Wind Speed 0 mph " 100 mph 200 mph

3 Wind Direction @ : deg. ég&z.dég, 225 deg.

4 Barometer 26.0 in. Hg | 28.5 .in. Hg. 31.0 in. Hg

5 Current 4X (Q(ﬁzfps 0 fps S0 ) fps

6 Current 4Y . /0 ngzfps : 0 fps JO/e )eps

7 Time Signal mihutes : ) hours |
GENERAL COMMENTS: éﬁﬂ/é’# %’ Ly /// c/ ,4/,{// Lo sz
22005¢, Le2e, 467! > Il e zIrse _a

/ LL2-5 L -

WAVEﬁIGHT: /,lm%aé (zo
WIND SPEED: /M/p/g)é /em/ w{i /70/39/

WIND DIRECTION: /,4;77”%% /cm// 4{);% Leyse.

BAROMETRIC PRESSURE: é”v ﬂ/éfé/ /‘&/Ap/ 220 ezl -

CURRENT METER 4X: _ /%n / %' /z/£>/ /ﬂ/i 2L ;g/ .

CURRENT METER 4Y: @/ﬁ/ 7‘[’ e T worse.

TIME SIGNAL: (/%/4/4/6/@ ok ol rmo—He

* Field tapes recorded at 0.03 ips IRIG FM low density.



TN

OCEAN CURRENT MEASUREMENT PROGRAM

SHELL DEVELOPMENT COMPANY

Houston, Texas

' MAGNETIC TAPE REGISTER~CURRENT

STATION =7~ 332//7  TAPEON _&/F |[Z> AL FHS

 TAPE NO. =59 _TAPE OFF __ & 2=/ 77 70
CHANNEL SENSOR NOMINAL FM TAPE ALIGNMENT*
-40 percent Center © +40 percent

1 " Current 3X LO0 4 S) fps 0 -fps . Ze.o ) fps
2 Current 3Y /o0 (W) fps 0 fps (0.0 @’) fps

3 Current 2X /00 (.5' ) fps -0 fps o0 () f'ps
4 Current 2Y 20 (W) fps 0 fps (o0 (&) fps
5 Current 1X . /2P cg ) fps - 0 fps L0 (/) fps
6 Current 1Y (OO U{Z) fps 0 fps /2.0 (é«—) fps
7 Time Signal | minutes 1 | hours

GENERAL COMMENTS : /‘};75%/7@ {m/ D 3 soms j@z/}zé -

CURRENT METER 3X: @%é&i— e

CURRENT METER 3Y: é)ﬂﬁé% fezma/, /:Z/% D2 //()/} ’ ;e?,/
rzz %74 éé' Sees 4(/% _ /
CURRENS METER 2X: Z, oy A [ /

CURRENT METER 2Y?¥ L //%’ /@(@J

CURRENT METER 1X: oy né;éé rcz(m/

CURRENT METER 1Y: <{7 ﬂézé oot

TIME SIGNAL: 4%/ e% (/-/w/ ol s —

* Field tapes recorded at 0.03 ips IRIG FM low density.



OCEAN CURRENT MEASUREMENT PROGRAM

Shell Development Company

Houston, Texas

MAGNETIC TAPE REGISTER-WEATHER

STATION £ 7 32/ (#7) TPEON __lzz /7> 25
TAPE NO. s 4/ TAPE OFF _Z[/9 |77 =
CHANNEL SENSOR | " NOMINAL FM TAPE ALIGNMENT* ;
v -40Q percent Center  +40 percent
cReS FHo/EHN
1 Wave Height ' Lo ft < £t 0 ft
2 Wind Speed 0 mph 100 mph 20C mph
3 Wind Direction __ O : deg. wdeg‘. A5 deg.
4 Barometer -26.0 in. Hg.- 28.5.in. Hg. 31.0 in. ng.- ‘
Current 4X = [S)fps .0 fps S ) fos
6 Current 4Y . = (e Jfps - - - 0 fps S & fps
7 Time Signal minutes hours

'GENERAL COMMENTS : Cswn/é Eo ﬁac%* 22 M/gé
../ 7 4 y 4

JWAVE HEIGHT: 4@‘4/%% féf/‘b‘lz/

WIND SPEED: s ﬂ[% mm/
7

WIND DIRECTION: __ /Cone ol rocesd [hte wre poisy

4 L L -, A
L1 Ll fa Z SOve S Lo,

'BAROMETRIC PRESSURE: 4:7,7/ ,4[% 7 e o

CURRENT METER 4X: 4;7 ,a/é;f ocond

CURRENT METER 4Y: ' /("’7:;/ df%% 22 /z‘»f/

TIME SIGNAL: é?n,//g/ Jcc—// ol v — e,

% Field tapes recorded at 0.03 ips IRIG FM low density.



S N\

OCEAN CURRENT MEASUREMENT PROGRAM

SHELL DEVELOPMENT COMPANY

Houston, Texas

MAGNETIC TAPE REGISTER-CURRENT

STATION /2 .32/ (#2 ) TaEON £ /22 /77 pzs"

TAPE NO. __ 2=Dc  TAPE OFF _7 //F /77 34

CHANNEL SENSOR NOMINAL FM TAPE ALIGNMENT*

v' o -40 percent Center +40 percent

1 Current 3X 20 (8) fps 0 -fps . ‘20 (N) fps
2 Curremt 3Y 20 (W) fps 0 fps 20 _(E) _fps
3 | Current 2X 20 (S) fpsb . 0 fps 20 (N} fps
4 | vC;urrent 2y 20 (W) fps 0 f£ps 20 (7Y fps
5 Cﬁrrent X 20 (S) fps 0 fps 20 (x) fps
6 Current 1Y 20 (W) fps 0 fps 20_(E) »fps
7 Time Signal ~ minutes 0 | hours

: ERAL COMMENTS : /‘»mﬂ//% 7.,% A
@Né Y v S

CURRENT MET#R 3X: (’25/,.4 s /am/

CURRENT METER 3Y: //-éjﬂﬂéé /em/ ,/Zﬁ' LN, /7&1)’}/
SceggesZivg o2 & o —re /

CURKESH METE%X:__QV% /e@/.
CURRENT METER ZY" 4;,2 Y A

CURRENT METER 1X: o, A oo )

CURRENT METER 1Y: é*’;,n/% oS

TIME SIGNAL: /ﬁq/ﬂ/Zé/. %é ,a,"/ ,/ym—'(/),«:.-

* Field tapes recorded at 0.03 ips IRIG FM low density.



N

OCEAN CURRENT MEASUREMENT PROGRAM

Shell Deyvelopment Company

Houston, Texas

MAGNETIC TAPE REGISTER-WEATHER

STATION £7" 33/ 3 taEON YT IFT A2/5

TAPE NO. 2/ L] TAPE OFF S31/6177 _OF/3
CHANNEL SENSOR |  NOMINAL FM TAPE ALIGNMENT*
‘ | %}.}gent Center  +40 percent
1 Wave Height 0 ft “#O ft 0 ft
2 Wind Speed 0mph 100 mph 200 mph
3 Wind Direction Q _deg. _éqé'.ﬁ:deg_. FC5 deg.
4 . Barometer " 26.0 in. Hg.- 28.5‘>.in. Hg. 31.0 in. Hg.-
5 | Current 4X L20CS) fps 0 fps 2L.00/))fps
6 Current 4Y /20 @‘4 )fps - 0 fps [oLY = )fps
7 Time Signal minutes | » hours

GENERAL COMMENTS : C@?pé?eé /6607&/—

WAVE HEIGHT: é?ﬁ/@?éé' ma@%

WIND SPEED: ééz; aﬁg— mzz»(/

WIND DIRECTION: __(zom, olbile recesl,

BAROMETRIC PRESSURE: (,,’7 aj/’z vie conl

CURRENT METER 4X: Kgl,; ﬁé(’ e oo

CURRENT METER 4Y: ézi aﬁe,:' o

TIME SIGNAL: @&Zg/z@é Chil ol oo

% Field tapes recorded at 0.03 ips IRIG FM low density.



OCEAN CURRENT MEASUREMENT PROGRAM

SHELL DEVELOPMENT COMPANY

Houston, Texas

MAGNETIC TAPE REGISTER~CURRENT

STATION _ 27" B3/ (#>) mark on 7 1/9177 f2r5

_TAPE NO. ==/ TAPE OFF _ Z//L | 77 OB
(Sraper ~ or0 gy,/77 )
 CHANNEL - SENSOR - NOMINAL FM TAPE ALIGNMENT*
' -40 percent Center +40 percent
1 ‘ Current 3X 20 (8) fps 0 .fps 20 (n) fps
2 Current 3Y 20 (W) fps 0 fps 20 (E) fps
3 Current 2X 20 (S) fps .0 fps 20 (N} fps
4 Current 2Y 20 (W) fps 0 fps 20 () fps
5 Current 1X 20 (8) fps - 0 fps 20 (N) fps
6 Current 1Y 20 (W) _fps 0 fps 20 (E) fps
7  Time Signal minutes o hours

GENERAL COMMENTS: g%ﬁ %ﬂr /Mg% / 2 fol0 Y z()/ Owr/?
_gﬂ“wef /é-/ é@/ ZZ; e ol ;,/.,//// 2oise. :
CURRENT METER 3X: _@74& Sy /

CURRENT METER 3Y: . ” &,
CURRENT METER 2X: sz: 2 LA recendl

: _CURRENT METER 2Y3 Qj ; aﬁa L reeort,
CURRENT METER 1X: @; ﬂéaé _re oy
CURRENT METER 1¥:_ ék; Me/ recen

TIME SIGNAL: @:p/zﬁ'z C@é (g,“é %z'o — A,

* Field tapes recorded at 0.03 ips IRIG FM low density.




