
*^; *^3
ACCESSION

NUMBER

*^^^,^-^.

*7^8^-0^4^O^3

*^O^/^=^-
*DATA *DOCUMENTATI^ON *FORM

*^NOAA *FORM *2^4-13
*(4-^72)

U.S. DEPARTMENT OF COMM^ERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NATIONAL *OCEANO^CRAPHIC DATA^-CENTER
*. R^ECO^RDS SECTION

*ROCKVILLE. MARYLAND *2O^I^52

*FORM *APPROVED
*O.M.B. *No. *^41^-R2651

This form should^-accompany all data submissions to *^NODC. Secti^o^n A, O^riginato^r Identi^ficati^on,
must be completed when the data are submitted. It is highly desirable for *^NODC to also receive the
remaining pertinent i^nformation at that time. This may be most easily accomplished by attachi^ng
reports, publicati^ons, or manuscripts which.are readily available describi^ng data collecti^o^n, an^aly-
sis, and format specifics. Readable, handwritten submissions are acceptable in all cases. All
data shipments should be sent to the above address.

*^£^l^u^R^£Fi^uTS *^«^*'^«^?^* *^#^>^g^y *^o^/^?^/

*^2^W^? *U)^V^f *. *^COM.p^O^V^f^t^WT^i A. ORIGINATOR IDENTIFICATION

THIS SECTION MUST BE COMPLETED BY DONOR FOR ALL DATA *TRANSMITTAL!

•

^•

1. NAME AND ADDRESS OF INSTITUTION, LABORATORY, OR ACTIVITY WITH *WH

School of Oceanography
Oregon State University
*Corvallis, OR 97331

2. EXPEDITION, PROJECT, OR PROGRAM DURING WHICH
DATA W^ERE COLLECTED

WISP, *UP-75

*^NSF Grants *OCE 74-22290 and

•4. PLATFORM *NAME(S) 5. PLATFORM *TYPE(S)
(^E.^G.^. SHIP. BUOY. ETC.)

BUOY

8. ARE DATA PROPRIETARY?

*[X^"|NO I *IYES

IF YES, WHEN CAN THEY BE RELEASED
^FOR ^G^E^N^ERAL *USE^T Y^EA^R ^MO^NTH...

9. ARE DATA DECLARED NATIONAL
PROGRAM *(DNP)?
(I.E., SHOULD TH^EY BE INCLUDED IN WORLD
DATA C^ENTERS HOLDINGS FOR INTERNA^-^
TIONAL EXCHANGE?)

*! *] *N 0 *|~^3 *Y *ES I I PART ̂ (^SPECIFY BELOW)

10. PERSON TO WHOM INQUIRIES CONCERNING
DATA SHOULD BE ADDRESSED WITH T^ELE-
PHONE NUMBER (AN^D ADDRESS IF OTHER
THAN IN *ITE^M -̂1)

Dr. Jane *Huyer
^(503) 754-2206
Dr. Robert *L. Smith

*M^OD^C *T^f^l^p^E 1^3^)^4
*<^?^J~^&^AC^l^<^. */^6^OO *^&^p^.^L^,^
*^]^&^€^£• *^F *^Al *^= *^U
*^D *^J *^/^^^S */ *^-^^ ̂ £ *^= *^/^^^y^V^y^i

*:H SU^BMITTED DATA ARE ASSOCIATED

*^T^/7 *^^^^^C. *^/^* ^3 *^^ *^4l *^j *^\

3. CRUISE NUMBER^^) USED BY ORIGINATOR TO IDENTIFY
DATA IN THIS SHIPMENT

WISP, *UP^-75

6. PLATFORM AND OPERATOR
*NATIONALITY(IES)

PLATFORM OPERATOR

7. DATES

*F^ROM:MO/^°^A^VF

28 Ja^m 75

TO^: *^M^°/^°^*^VVR

12 Sept 75

11. PL^EASE DARKEN ALL *MARSDEN SQUARES IN WHICH ANY DATA
CONTAINED IN YOUR. S^UBMISSION WERE COLLECTED.

GENERAL AREA

*loc^v î n *̂ ^M^O -̂ Î B -̂ *î «r

*m^f^«,

*!4i

^a^x

in

*"'^«^"^2^i*^«^j^_ *i*^M *^^ *^^*^g^jl^> *^~^t
*^»^K *^£^• *^^

*^_. *^w, *^^ *:
*^»^?_.

^4^,.^°^^^'^'
*4H

*^i^a

^Ml *.^^ *^^- -

^17^7

*^*-^M *^Z^: *^»

^IV^*^1^^^1-*^T^fi^i^t
*^&^[ *i^a

1 *»^'
1 ^67
^1 *ei

*^~^M^!\ *^« *< *^•
*T^j^g^"^i^s *^.
*^'^« *<^f^l

*^W

^- *^;^V *^.
*^>^™^x *•^I^B *•^>

*î nr in *̂ *̂ uo* IN* ̂ Î N*

*Î W 140* Î T^T Î M^P *N *̂ 0^0* 40^* 10* 0* 11* 4^0* 10* 00* 10̂ 0̂ *

'̂ A
*^r'

11

*^*^.

^1^12

*^s^T
160

124

^a
*^K

116
^11^5
1̂ 51

*^H7

*^C3

^4^59

*^«^» *.

^531

^16^1

*f^P^i

*^«^l *"

*H *^u

1 *^'^i^v11

*^^^f
*^M
11
^1]
*^M

*^U

11

15

*^«

^a

^*

*i^^^j *^^

*^'^.^J^B^.^H
*^• *^%^H^«
*^r *^s^S
*^r ̂ 1 *^>^u
*^'^[ *^2i^i, *^™
*'^'^S^^""^*
*i^~ *^V^T^5

*^^ ̂ Jr.
*t *^\^\ *f.
*^i ̂ 1 *^a^i
*^i *^T^Li^Z
*̂ ( î ll̂ ) *̂ M

*. ̂ 5^^
^4 *^y *^ei

*T *^*^'

*^> *^^T^* ̂ *

*^L^/^^^s^s^J^c^1

*^^
*^*^%^" ̂ f^t -

*l_ *j^p^t^p1^*^?^]
*[^" /^wi^n *^'

*^f *B7i^i^i
S^I^*

*̂ S D̂̂ O 13! *̂ \

*^l_ *B6 *^m *r
*^^ *37^2^«^H\ *^J

*^«^M *^'^-^*

44^4^17^1

^1 *, *^«I^U

*^.^"^^^hi^j^E^-^E

21^2 2^0^1

*'̂ • 176 *̂ » 1 171

*̂ f *̂ M *̂ ' 1̂ 35 *̂ **

*^i^|^«^|^-^i-^,,^8^»l^o.
*^H^7 *^\^xoS^1^0

.^2 *r^«^n^0.
^a *^»^'

*f^s *^» ̂ .^..*^f^« *^» *I0

*. *̂ W *_ *̂ °4 4̂ ,.

*̂ C7 470

*. *^W *^-^'^" *^»^'

*^y-^\ *^^^*^• — *"^~ *^u*^«^] *^i^Ti
*̂ r 1^40* 110* 10^0* 00* *̂ H* 40* *M* 0* 10* 40* 00*^- 00* 100*

*NOAA FORM 2^4-1^3 *USCOMM-DC *442^6^9^-P72



*B. SCIENTIFIC CO^NTE^NT

Include enough infor^mation conce^rnin^g manner of o^bserva^tion, instrumentati^on, analysis, an^d data reduction routines to make the^m un-
derstand^able to future users. Furnish ̂ the mini^mum documentation.considered relevant to e^ach data type. Documentation will be retai^ned as
a ̂ per^manent part of the data and will be available to ̂ future users. Equivalent information already available may be substituted for this .sec^-^
tion of the form (i.e., publications, r^eports, and manuscripts describing observational and analytical methods). If you do not provide equiv-
alent i^nformation by attachment, please complete the scientific content section in a ma^nner similar to the one shown in the following
e^xample.

EXAMPLE (HYPOTHETICAL INFORMATION)

NAME OF DATA ^FIELD
REPORTING UNITS

OR CODE

^METHODS OF OBS^ER^VATION AND

INSTR^UMENTS USED

(SPECIFY TYPE AND MODEL)

ANALYTICAL METHODS

(INCLUDING MODIFICATIONS^)

AND LABORATORY PROCE^DURES

DATA PROCESSING

TECHNIQUES WITH FILTERING

AND AVERAGING

*^V/A

*^l^J^«^t^e.r co^l^or *^F^or^t *^I*^

*u^ni^t^s

*^N^/^A

*^N^/^A

*/^u^t^* *a^u^e^r^a^j^e^d *o^v^e^r^
*^S-^t^v^e^t^er *^i^nt^e^r^v^a^l^s

*^b^y

*^»/•^«/

*^^ *cor^e^r

(SPACE IS PROVIDED ON THE FOLLOWING
TWO PAGES FOR THIS INFORMATION)

•̂ 3 ^a ^m^e ^a ŝ * •̂̂ S^e Ĵ̂ î * \̂̂ e^n

^Ro^c^k *"



*C. DATA FORMAT

^'COMPLETE THIS SECTION FOR PU^NCHED CARDS OR TAPE, MAGNETIC TAPE, OR DISC SUBMISSIONS.

1. LIST RECOR^D TYPES CONTAINE^D IN THE *TRANS^MITTAL O^F YOUR FILE
GIVE METHOD OF IDENTIFYING ̂ EACH RECORD TYPE

There^-are 24 current meter data files on *MT. These are nu^mbers 9 through 32.
There is an EOF between each current meter. First line of each record
is as appears in attached directory.

2. GIVE BRIEF DESCRIPTION OF FILE ORGANIZATION

There are 24 current meter data files on *MT. These are numbers 9 through 32.
There is an EOF between each current meter.

3. ATTRIBUTES AS EXPRESSED IN *|PL-1 I ^1 AL^GOL

*| FORTRAN *| *|

^'I I COBOL

LAN^GUA^G^E

4. RESPONSIBLE COMPUTER SPECIALIST:

NAME AND PHONE NUMBER William Gilbert (503) 754-2206
ADDRESS School of Oceano^graphy, Oregon State University, *Corvallis^, OR 97331

COMPLETE THIS SECTION IF DATA ARE ON MA^GNETIC TAPE

5. RECORDING MODE

6. NUMB^ER OF TRACKS
(CHANNELS)

7. PARITY

8. DENSITY

*^[x] BCD *| ^[BINARY

*^C^] ASCII *| *| EBCDIC

*n
*|"X1 SEV^EN

*^QNINE

*n
1 ^[ODD
^C^xi EVEN

*^Q^zOO *BPI *| *| 1600 *BPI

I *| 556 *BPI

*^p^E] 800 *BPI

*n

^9. LENGTH OF INTER-
R^ECORD GAP (IF KNOWN) *iXl 3/4 I^NCH

*n
^10. END OF FILE MARK

*[XJOCTAL 17

*n *.
11. *PASTE-ON^-PAPER LABEL DESCRIPTION (^INCLUDE

OR^I^GINATOR NA^ME AND ̂ SO^ME LAY SPECIFICATIONS
OF DATA TYPE. VOLU^ME NUMBE^R^)

Oregon State University
School of Oceanography
BCD Even Parity WISP, UP- 75

*, 7 Track 800 *BP.I

1^2. PHYSICAL BLOCK LENGTH IN BYTES

4000

13. LENGTH OF BYTES IN BITS

^6

NO A A ^FORM 24-1^3 *USCOMM-DC *4^428^9^-P72



*C. DATA FORMAT

This information is ̂ r^equested only ̂ for data transmitted on punched cards o^r magne^tic tape.
Have one of your data processing speci^alists fu^r^nish answers^-either on the ̂ form or by attaching
e^quivalent readily avai^l^able documentati^o^n. Identify the nature and meaning of all entries an^d ex-
plain any codes used.

1. List the record types containe^d in your file *transmittal (e.g., tape label record, master, de^-^
tail, standard depth, etc.).

2. Describe briefly how your file is or^ganized.

3-13. Self-e^xplanatory.

14. Enter the field name as appropriate (e.g., header information, temperature, depth, salini^ty.

1^5. Enter starting positi^on of the f^ield.

16. Enter field length in number columns and unit of measurement (e.g., bit, byte, character,
word) in unit, column.

17. Enter attributes as e^xpressed in the programming language specified in item 3 (e.g.,
*"F 4.1," "BI^NARY FIXED (5.1)").

18. Describe field. If sort field, enter ^"SORT 1" for f^irst, "SORT 2" for second, etc. If
field is repeated, state number of times it is repeate^d.

*NO^AA FORM 2^4^-13 *USCOMM-DC *^4^42«^B^-P72



RECORD FORMAT DESCRIPTIO^N

.^RECORD^-NAME.

^14. FIEL^D NA^ME

TIME (GMT)

DAY

MO^NTH

Year

*U co^mponent of
speed

V co^mponent of
speed

*^EU

*^EV

temperature

pressure
(if e^xists)

salinity
(if exists)

line counter

15. POSITION
*FROM-1
^MEASURED
IN

*^f^e^^^b^t^o^.^t^y^h,^.^;

16. LENGTH

N U M B ^ E R

*.

*ne^\

U N I T S

*^:m/8^ec

*:^m/s^ec

*^i^m/sec

*^:m/sec

*°C

*^rtons/

*o/oo

17. AT^TRIBUTES

*altere

15

13

13

13

*F6.1

*F6.1

*F9.1

*F9.1

*F6.2

*i2 *F9.0

*F7.3

1^4

18. USE AND M E A N I N G

*^d format^'

15

13

13

13

*F6.1

*F6.1

*F9.1

*F9.1

*F7.2

*F10.0

*F8.3

16

*NOAA FORM 24-^1^3 *USCOMM.DC *442^8^0-P72



RECORD FORM^AT DESCRIPTION

RECOR^D NAME

14. FIELD NAME 15. ̂ POSITION
*FROM^-1
M^EASURED
IN

(̂ 0^4, *̂ b t̂̂ t̂ a, ̂b^yt̂ e^s)

16. LENGTH

NUMBER UNITS

^17. ATTRIBUTES 18. USE AND ̂ MEANING

*NO^AA FORM ^24^-13 *USCOMM-DC *4428^B-P72



*B. SCIENTIFIC CONTE^NT

NAME OF DATA FIEL^D
REPORTING UNITS

OR CODE

METHODS OF OBSER^VATION AND

INSTRUMENTS USED

(SPECIFY TYPE AND MODE^L)

ANALYTICAL METHODS

(INCLUDING MODIFICATIONS)

AND LABORATORY PR^OCEDURES

^DATA PROCESSING

TECHNIQUES WITH FILTERING

AND AVERAGING

Speed

*(u, *v)

te^mperature

pressure

"salinity

c^m/sec

*°C

*db

*o/oo

*^Aanderaa current meters

model *RCM-^4

see ̂ /^/A see ̂#0

20 minute sensing period

*•NOAA FORM 2^4-1^3 (^3-7^2) *USCO^MM-DC *44^2^8^9^-P72



*B. SCIENTIFIC CONTE^NT

NA^M^E OF DATA ^FIELD
REPORTING UNITS

OR CODE

^METHODS OF OBSERVATION A^ND

INSTRUMENTS USED

(SPECIFY TYPE AND MODEL)

ANALYTICAL METHODS

(INCLUDING MODIFICATIONS)

AND LABORATORY PROCEDURES

DATA PROCESSING

TECHNIQUES WITH FILTERING

AND AVERAGING

*NOAA *FO *R^^^^^U- 13 ^(3-72) *^USCOMM-DC *4^42^(^9^-P72



RECORD FORMAT DESCRIPTION

-^RECORD NAME

17. ATTRIBUTES 118. US^E AND ^MEANING'14. FI^ELD NA^ME 15. POSITION
*F^ROM^-1
MEAS^URED
IN

^16. LEN^GTH

NUMB^ER U^NITS

*NOAA FORM 2^4^-13 *USCOMM^-DC 442^1^9^-*P7 2



RECORD FORMAT DESCRIPTION

^RECORD NAME

14. ^FIELD NA^M^E 15. POSITION
*^FROM-1
MEASURED
IN

16. LENGTH *. 17. ATTRIBUTES

NUMBER UNITS

•18. USE AN^D MEANIN^G

*NOAA FORM 24^-13 *USCOMM-DC *442^t^«-P72



*D. INSTRUMENT CALIBR^ATION

This calibration .information w^ill be utilized by *NOAA's National *Oceano^graphic ̂ Instru^mentation Center .in their effor^ts to develop calibration
standards for volunta^ry acceptance by the *oceanographic com^munity. ^Identify the ̂ instru^ments used by. your o^rganization to obtain the scien-
tific content of the DDF (i.e., *STD, temperature and pressure sensors, *salino^mete^rs, o^xygen ̂ meters, *velocimeters^, etc.) and furnish the cali^-^
bration data requested by completing an^d/or checking *(" *|^/") the appropriate spaces. Add the interval ti^me (i.e., 3 months, 6 months, ^9^
^months, etc.) if the ̂ fi^xed ̂ interv^a^l calibration cycle is chec^ked.

INSTRU^MENT TYP^E^
*(M^FR.. MODE^L NO.)

*Aanderaa
*RCM-^4

DATE OF ^LAST
CALIBRATION

^just after las
recovery

INSTRUMENT WAS CALIBRATED BY

YOUR
OR^GANIZATIO^N

*. *(^/)

*^/

OTHER
OR^GANIZ^ATION

(GIV^E NAME)

-

CH^ECK ONE:
INSTRUMENT IS CALIBRATED *•

AT FIXED
INTERVALS

(^0

BE^FORE
OR

AFTER USE

(^0

BEFORE
AN^D^

AFTER USE

*^.v^'^)

*/

ONLY
AFTER
REPAIR

*.^/>

ONLY
WHEN
N^E^W

*(^/)

INSTRU-
^MENT

IS
NOT
CALI-

BRATED

*(^^

•

*NOAA ^FORM ^24^-13 *USCOMM-DC *442^80^-P7^2



WISP/UP-75

*^/^O
File *^# *^f *C7^S5^1^4.L^P *^PI^KA^K^E 28 *Jan-15 May 1975 Sets of *Measurement^'2568 *.-

File *^# ̂& *C75615.LP *PIKAKE 28 *Jan-15 May 1975. Sets of Measurement-2591 ̂-

File *^# *^1^3LC75114.LP SUNFLOWER 28 *Jan-26 April 1975 Sets of Measurement
=•2125^- *' *\

File *^# ̂3 *C75215.LP SUNFLOWER 28 *Jan-26 April 1975 Sets of Measurement
*̂ = 2125̂ .̂ ,

File *^# *l4^^C75314.LP SUNFLOWER 28 *Jan-26 April 1975 Sets of Measurement^?^
2125 ̂ -

File *^# *^1^5C75414.LP SUNFLOWER 28 *Jan-26 April 1975 Sets of Measurement^s^
2125 ̂ -

File ̂* *l^f^cc74615.LP WISTERIA 28 *Jan-26 April 1975 Sets of Measurement^*^
2122 ̂-

File *^# *1^7C74716.LP WISTERIA 28 *Jan-26 April 1975 Sets of Measurement^s^
*2123^_

File *^f *l^f^cC74813.LP WISTERIA 28 *Jan-26 April Sets of Measurement^?2122 ̂ —

File *^# î f̂ f *C75015.LP WISTERIA 28 *Jan-26 April 19.75 Sets of Measurement ̂ *^
*212^Z^-

File ̂#^£^0 *C68624.LP *OHIA 26 *April-29 July 1975 Sets of Measurement^-2237 *^_*^

File *^# *^2^ *C68917.LP *OHIA 26 *April-29 July 1975 Sets of Measurement̂ :2238 *^"^.^

File *̂ # 2̂ ^̂ 015304̂ ^ *OHIA 26 *April-29 July 1975 Sets of *Measurement̂ r2239

File *^# *2^3C15324^.LP *OHIA 27 *April-29 July 1975 Sets of *Measurement^r2338

File *^# *2^*|^fci5334.LP *OHIA 27 *April-29 July 1975 Sets of Measurement^s2238

File *^# *2^5C15374.LP *OHIA 27 *April-29 July 1975 Sets of Measurement ̂ =2238

File *^# 2^^ *C68226.LP SUNFLOWER *(B) 28 *April-28 July 1975̂ , Sets of *Measu^re-
*ment^r2200

File *^# *2^t^fC26834.LP SUNFLOWER *(B) 28 *April-28 July 1975 Sets of *Measure-
*ment^-2200

File *^# *2^0C15394.LP SUNFLOWER *(B^) 28 *April-28 July 1975 Sets of *Measure-
*^ment^-2201

*^f^.^L^E *1^00,^'^s *^A^f^p^Ly ^T^O *^./^UO^PC *^i^^P^^ *^/^&*^f

^— *' ̂- *^*^/



File *^# *2^§ *C68423.LP SUNFLOWER *(B^) 28 *April-28 July 1975 Sets of Measurement *^~*^
2200

File *^# *^3^0C44127.LP SUNFLOWER *(C) 29 July-12 September 1975 Sets of Measure-
ment^-10 82

File *^# 3^^ *C45231.LP SUNFLOWER *(C^) 29 July-12 September 1975 Sets of *Measure-
*ment^-1080

File *^# *^3^&C^50330.LP SUNFLOWER *^(C) 29 July-12 September 1975 Sets of Measure-
ment ̂ ^-1080

File *^# *^J^3C74917.LP WISTERIA 28 Jan-26 April 1975 Sets of Measurement^-2122



*NA^NSEN *REF. *^#

^31^00^5-^1
*MUL^DARS TRAC^K *^#

^MONITO^R: CONTACT LOCATION OF *F0^22 SOURCE

^9

RECORD ALL ERRORS FOUND

*CONSEC(S) ERRORS FOUND

^4^-*^£^-^0

*'^^^r *^.^-.:^>.^. *^<,^r^/^j
^7 *^f

*^A^-^^^L^/^J^L.1*^/
*^/^r
*•^2^-^0

*^3^J^-

*^^*^
'̂ Î s '̂

*^A^S^*
'^5 *^i^x

*^J^2.^C^* *^^

*^3^0 *^,^2.7

*3^3



*^NA^NSEN *i^i^n^r. *^s*^
3/^00^^^1^-

*M^UI.IJA^KS T^RAC^K *^S

MO^NITOR: CONTACT LOCATION ̂O^F *F022 SOU^RCE

RECORD ALL ERRORS FOUN^D

*CONSEC(S) E^R^RO^RS FOUND

*^f *.^O^H_^T^*^>^C. *^/^Ortor- *^"^£^& *^S^o^r
*^-^£^/ — *^C *^,*^r^i^A^i^A^0^i^& *^/^M^t^H

*^£^L^{^&*^o^*^*^s^e-<^L^,
*-f

^£
*^'

*^i *^t^m^J^!^A -*^i>^f^^^?^e *^/^/^ej(^n^r^e-^<^? *^<^»,*^t^^^e *^t^s^e^^^i

*^w^k *^^^a^.

*C *^Z^,^0 *t^* *^f-^& *^t^=^L *. *^A^/^B *^C.

*^J^L^*

*^^^j^2^^ *^^ *^J//^^^,^^^, *^/^# *^^^>^z^£
*'^,^/

*^A/^a^.

*^I^*
*^1

*^t^r
1 *L

*' *•^' ̂ A *i

*^?
*^.



*^NA^H^SI:^M *m-:i*. *^s *^'s T^RAC^K ^a

*MO^MIT^H^K: C^O^NTA^CT ^LO^CA^T^IO^N ̂o^r *^r^o^z^z SOUR^C^E

R^ECO^RD ALL ̂E^R^RO^RS *FO^UHI^J

*CO^HSEC(S) *L^RI^UI^RS POU^N^D



*H.^I.I^M^R^S

*^»^-^J *^i

*MO^MITI^S^K: *C^CIHTACT *I.^Or.AlI^H^H *^O^F *^F^OZ2 *SOU^R^C^E

*-^^^L^f^cc^&^H^J^k *----------

*RECO^R^U *ALL *EI^UU^1^KS *FOU^HI)

*^C^O^H^SECJ[S^| *^tl^ll^«)^US *F^OU^N^D



*MO^NIT^O^R: *C^ONTA^C *I.^WAI *I *^O^N *^O^P *F^02^Z *SOU^RC^E

*I^IECO^R^D *ALL *^E^R^R^O^RS *F^OUMI^)



*NAN5E^N *^R^Cf *. *^S Mill.^OA^R^S TRAC^K *g

MONIT^O^R: CONTACT *. ^L^OCATION O^F *^F^02Z SOU^RCE

^R^ECO^R^D ALL E^R^RO^RS FOU^N^D

*COHSEC(S) ERRORS FOUND



*^HA^NSL-N ^m^i ^- *^S *^,.J|^|^U)A^KS *1|^m^n,

MO^NIT^O^R: CO^NTACT LO^CATION OF *F022 SOURCE

^RECORD ALL E^R^RO^RS POU^N^D

*CON5EC^JS^J^. ^ERR^ORS FOUND



ACCESSION NO. *FILETYPE *TRACK ̂NO.
PRO^JECT
IDENTIFICATION

S T E P DATE * ,

* O R I G . T A P E

D U P L I C A T E T A P E

R E F O R M A T T E D TAPE

R E F O R M A T T E D DISK

FIRST *MULCHEK

FINAL *MULCHEK

*MPD75 OR *F0^22

D A T A SET FINALIZED

*^t^-i^o^-^l^i
*^\^,

3 *^-^J^2^-^-^*^?^!^.

*INIT.

*^-^f^?^j.^g^,
*^\^l/

*^P^x^P^'S^-

*. T A P E OR
DISK *DSN

*^&^&^$^&^%• ^*

*\^,^\^(^^^^^S *^j^-

*(^A^)^S^^^3o *^*^&

NO.
FILES.

^3^,2^.
*^^^/ *^'
*^,

*LRECL

*^U^o^O^O

*vj *^y

^(^1^.0

•

*BLK SIZE * ,

*^>i^o^o^c>

*^J^,

*^f^i^&OO

NO.
R E C O R D S

*^f^±^Q ̂ {^f^a^c^t

*^V^s

*^C^&^3^&^&

*: *F^>

*^*^•^•*

*^~ *^J

ADDITIONAL ERRORS/CORRECTIONS (NOT REPORTED TO P.I.)

COM^MENTS (TRACKS DELETED, FIELDS DELETED, ETC.)



ACCESS
NUMBE^R

7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403

*REF
^NU^MBER

310053
310054
310055
310056
310057
310058
310059
*TW0980
*TW0981
*TW0982
*TW0983
*TW0984
*TW0985
*TW0986

FILE
TYPE

*C022
*C022
*C022
*C022
*C022
*C022
*C022
*F022
*F022
*F022
*F022
*F022
*F022
*F022

*PROJ
CODE

0071
0071
0071
0071
0071
0071
0071
0071
0071
0071
0071
0071
0071
0071

*INST

3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103

PLAT

*31^YQ
*31YQ
*31YQ
*31YQ
*31YQ
*31YQ
*31YQ
*31YQ
*31YQ
*31YQ
*31^YQ
*31YQ
*31YQ
*31YQ

CRUISE
NO

*TW0980
*TW0981
*TW0982
*TW0983
*TW0984
*TW0985
*TW0986
*Y7501-C
*Y7503-A
*Y7503-C
*Y7504-A
*Y7504-B
*Y7505-C
*Y7507-C

CRUISE
START

01/28/75
03/04/75
03/19/75
04/01/75
04/17/75
05/19/75
07/29/75
01/28/75
03/04/75
03/19/75
04/01/75
04/17/75
05/19/75
07/29/75

CRUISE
END

02/04/75
03/05/75
03/19/75
04/02/75
04/18/75
05/20/75
07/29/75
02/04/75
03/05/75
03/19/75
04/02/75
04/18/75
05/20/75
07/29/75

*NUM
*STA

35 1
30 1
10
12
9
12
9
35 1
30 1
10
12
9
12
9

*NUM
*REC

^,742
^,463
427
772
575
867
360
,742
,463
427
772
575
867
360



^.Password:
*^' *accNo *fleA *refNo, *proj *inst ship *startDate cruise *catld

7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403

*F015
*F015
*F015
*F015
*F015
*F015
*F015
*F015
*F015
*F015
*F015
*F015
*F015
*F015
*F015
*F015
*F015
*F015
*F015
*F015
*F015
*F015
*F015
*F015
*C022
*C022
*C022
*C022
*C022
*C022
*C022
*F022
*F022
*F022
*F022
*F022
*F022
*F022

*TT3964
*TT3965
*TT3966
*TT3967
*TT3968
*TT3969
*TT3970
*TT3971
*TT3972
*TT3973
*TT3974
*TT3975
*TT3976
*TT3977
*TT3978
*TT3979
*TT3980
*TT3981
*TT3982
*TT3983
*TT3984
*TT3985
*TT3986
*TT3987
310053
310054
310055
310056
310057
310058
310059
*TW0980
*TW0981
*TW0982
*TW0983
*TW0984
*TW0985
*T^W0986

0071
0071
0071
0071
0071
0071
0071
0071
0071
0071
0071
0071
0071
0071
0071
0071
0071
0071
0071
0071
0071
0071
0071
0071
0071
0071
0071
0071
0071
0071
0071
0071
0071
0071
0071
0071
0071
0071

3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103

*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*31YQ
*31Y^Q
*31YQ
*31YQ
*31YQ
*31YQ
*31YQ
*31YQ
*31YQ
*31YQ
*31YQ
*31YQ
*31YQ
*31YQ

1975/04/28
1975/07/29
1975/04/27
1975/04/27
1975/04/27
1975/04/27
1975/04/28
1975/07/29
1975/07/29
1975/01/28
1975/04/26
1975/04/26
1975/01/28
1975/01/28
1975/01/28
1975/01/28
1975/01/28
1975/01/28
1975/01/28
1975/01/28
1975/04/27
1975/04/28
1975/04/28
1975/04/27
1975/01/28
1975/03/03
1975/03/19
1975/04/01
1975/04/17
1975/05/19
1975/07/29
1975/01/28
1975/03/03
1975/03/19
1975/04/01
1975/04/17
1975/05/19
1975/07/29

*C26834.L
*C50330.L
*C15304.L
*C15324.L
*C15334.L
*C15374.L
*C15394.L
*C44127.L
*C45231.L
*C74716.L
*C74917.L
*C75015.L
*C75514.L
*C75615.L
*C75114.L
*C75215.L
*C75314.L
*C65414.L
*C74615.L
*C74813.L
*C68917.L
*C68226.L
*C68423.L
*C68624.L
*TW0980
*TW0981
*TW0982
*TW0983
*TW0984
*TW0985
*TW0986
*Y7501^-C
*Y7503^-^rA
*Y7503-C
*Y7504-A
*Y7504^-B
*Y7505-C
*Y7507-C

307051
307052
307053
307054
307055
307056
307057
307058
307059
307060
307061
307062
307063
307064
307065
307066
307067
307068
307069
307070
307071
307072
307073
307074
307075
307076
307077
307078
307079
307080
307081
307082
307083
307084
307085
307086
307087
307088

(38 rows affected)



Password:
*accNo *fleA *refNo ship *staCnt *recCnt *startDate *endDate

7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403

*F015
*F015
*F015
*F015
*F015
*F015
*F015
*F015
*F015
*F015
*F015
*F015
*F015
*F015
*F015
*F015
*F015
*F015
*F015
*F015
*F015
*F015
*F015
*F015
*C022
*C022
*C022
*C022
*C022
*C022
*C022
*F022
*F022
*F022
*F022
*F022
*F022
*F022

*TT3964
*TT3965
*TT3966
*TT3967
*TT3968
*TT3969
*TT3970
*TT3971
*TT3972
*TT3973
*TT3974
*TT3975
*TT3976
*TT3977
*TT3978
*TT3979
*TT3980
*TT3981
*TT3982
*TT3983
*TT3984
*TT3985
*TT3986
*TT3987
310053
310054
310055
310056
310057
310058
310059
*TW0980
*TW0981
*TW0982
*TW0983
*TW0984
*TW0985
*TW0986

*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*317F
*31YQ
*31YQ
*31YQ
*31YQ
*31YQ
*31YQ
*31YQ
*31YQ
*31YQ
*31YQ
*31YQ
*31Y^Q
*31Y^Q
*31YQ

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
35
30
10
12
9
12
9
35
30
10
12
9
12
9

2201
1082
2240
2240
2240
2240
2202
1083
1081
2124
2123
2123
2569
2599
2126
2126
2126
2126
2123
2114
2239
2201
2201
2238
44
36
12
16
13
17
13
1742
1463
427
772
575
867
360

75/04/28
75/07/29
75/04/27
75/04/27
75/04/27
75/04/27
75/04/28
75/07/29
75/07/29
75/01/28
75/04/26
75/04/26
75/01/28
75/01/28
75/01/28
75/01/28
75/01/28
75/01/28
75/01/28
75/01/28
75/04/27
75/04/28
75/04/28
75/04/27
75/01/28
75/03/03
75/03/19
75/04/01
75/04/17
75/05/19
75/07/29
75/01/28
75/03/03
75/03/19
75/04/01
75/04/17
75/05/19
75/07/29

75/07/01
75/09/01
75/07/01
75/07/01
75/07/01
75/07/01
75/07/01
75/09/01
75/09/01
75/04/01
75/07/29
75/07/29
75/05/01
75/05/01
75/04/01
75/04/01
75/04/01
75/04/01
75/04/01
75/04/01
75/07/01
75/07/01
75/07/01
75/07/01
75/02/05
75/03/05
75/03/19
75/04/02
75/04/18
75/05/20
75/07/29
75/02/05
75/03/05
75/03/19
75/04/02
75/04/18
75/05/20
75/07/29

(38 rows affected)



1 *V75^01C *^OSU *SCH. OF DC. *CTD *DflTfl ̂27-^2^9 *Jfl^N 75
2̂ *V7502^R *CTD *^DflTfl ̂2-5 *FE^B 75

^3 *V7503fl *CT^D *DflTfl ̂ 3-5 *^Mfl^R 75 *^f^l *^O *^• */^£ *^( *^j^\^J^>^V^l *^O *^f^e^1 ^5
4 *V7503C *CTD *DflTfl 1^8-22 *^MflR 75 *^^^\
5 *V7504fl *CTD *DflTfl 1-2 *flP^R 75
6 *V7504B *CTD *^DflTfl 17-1^9 *^f^lP^R 7^5
7 *V7505C *CTD *DflTfl 1^9-2^0 *MflV 75
8 *^V7507C *CTD *D^f^lT^f^l 2̂ 8-29 *^JUL 75
9 *C75514. *LP *28M *PI^Kfl^KE ̂I^B *Jfl^N T^O 15 *^MflV 75 *HOURLV *U. V, *SUMU, *SUMV, *T, *P, *SRL I *N I TV
*L^S *C75^615. *LP *5^3^M *PIK^f^l^KE 2^8 *Jfl^N-15 *^MflV 75̂ , *HO^U^RLV *U^, V^, *SU^MU, *SUMV, *T^, *P, *S^f^lL.
LI *C75114. *LP *2^6M *SUNFLOWER(fl) 2^8 *Jfl^N-26flPR 7̂ 5̂ , *HOU^RLV. *U, ̂ V^, *SUMU, *SUMV, *T, *P^, *^SflL.
*̂ L2 *. *C75̂ 215. *LP *52M *̂ SÛ NFL̂ Ô WÊ R̂ (̂ f̂ l) 28 *Jfl̂ N-2̂ 6̂ f̂ lPR 75̂ , *HOÛ RLV *Û , ̂V̂ , *SÛ MÛ , *̂ SÛ M̂ V̂ , *T̂ , *P̂ , *̂ Ŝ f̂ tL.
*L^3 *C75^314. *LP *7^6^M *SU^NFLOWER^(^f^t) 28 *J^f^lN-2^6 *flPR 75, *HOURLV *U^, V^, *^SU^MU^, *SUM^V^, *T^, *P^, *^SflL.
*L4 *C75414. *LP *92̂ M *SUNFLQWER̂ Ĉ f̂ t̂ ) 28 *Ĵ f̂ lN-2̂ 6 *FlPR 7̂ 5̂ , *HOURLV *Û i V̂ , *SÛ MU, *SUM̂ V̂ , *T̂ , *P̂ , *SflL.
*L5 *C^74^615. *LP *^21M *^WISTERI^f^l 28 *JflN-2^6 *flPR 75^, *HO^URLV *U^, V, *SUMU^, *SUM^V, *T^, *P, *^SflL.
16 *C74716. *LP *55M *^WISTERIfl ̂ (FILTERED *FORMflT^) *H^OURLV *U, V, *SUMU^, *SUMV, *T^, *P
17 *C7481^3. *LP *1^06M *^WISTERI^f^l 28 *JflN-26 *flPR 75^, *HOURLV *U, ̂V, *SUMU, *SUM^V, *T, *P, *SflL.

*. *C74̂ 917. *LP *15̂ 6̂ M *WISTERÎ f̂ l 28 *JflN-2̂ 6 *flPR 75, *Ĥ OURLV *U, ̂V, *SUMU, *SUM̂ V̂ , *T̂ , *SflL.
*19 *Ĉ 75̂ 615. *LP *̂ 20̂ 6M *WISTERIfl 28 *JflN-26 *flPR 75, *HOURLV *U, ̂V, *SUMU, *SUM̂ V, *T, *SflL.
20 *C^68624. *LP *7M OHI^O *<flLTERED *FORM^f^lT) *HOURLV *U, V, *^SUMU, *SUMV, *T, *P, *SflL.
21 *C68917. *LP *82M *OHIfl 27 *flPR-29 *JUL 75, *HOURLV *U, V, *SUMU, *SUMV, *T, *P, *SflL.
22 *C15^304. *LP *182M *OHIfl *<flLT. *FORMflT)27flPR-2^9JUL75, *HOURLV *U,V,*SUMU,*SU^M^V,*T
2̂ 3 *C15324. *LP *282M *OHIfl *<RLT. *FORMflT̂ )27flPR-2̂ 9̂ JUL75, *HOURLV *Û ,V,*SUMU,*SÛ MV,*T
24 *C15^2^34. *LP *^382M *OHI^f^l *<RLT. *FORMflT)27flPR-29JUL75, *HOURLV *U,V,*S^UMU,*SU^MV,*T
25 *C15^374. *LP *482M *OHIfl *^(flLT. *FORMflT)27flPR-29*JUL75, *HOURLV *U, V, *SUMU, *SUMV, *T
2̂ 6 *C68226.*LP *27M *SUNFLOWER<B̂ ) *28flPR-28JUL75, *HOURLV *Û ,V,*SUMU,*SUMV,*T,*P̂ ,*S
27 *C26834. *LP *52M *SUNFLOWER<B^XflLT. *FORMflT) *28^RPR-28JUL75, *HOURLV *U, V, *SUMU, *SUMV
28 *C15394. *LP *78M *SUNFLOWER<^B^X^f^lLT. *FORMflT)28^f^lPR-28JUL75, *HOURLV *U, V, *SUMU, *SUMV, *T
2̂ 9 *Ĉ 68423.*LP *9̂ KM *SÛ NFLOWER̂ <̂ 6> *2̂ 8flPR-28JUL75̂ , *HOURLV *Û ,V,*SUMÛ ,*SUMV̂ ,*T̂ ,*P̂ ,*Ŝ f̂ lL.
30 *C44127. *LP *25^M *SU^NFL^OWER<CXftLT. *FORMflT>29JUL-12SEP75, *HOURLV *U, V, *SU^MU^, *^SUMV^, *T*

*C45231. *LP *75M *SUNFLOWER^( *C) *^(flLT. *FORMflT^)2^9JUL-12^SEP75, *HOURLV *U, V, *SUMU, *SUMV^, *T
IP *^9^8M *^«:u^w^FLn^u^F^P^<^r^i^f^f^ti *T *^pn^p^M^f^t^r^^^?^<^».^ni^i*-I^?-^^^FP^?^«^!. *^H^nii^»i *^v *n. *^w.



*V7501D^-^
*V75^02^R

*V7503C^'^
*^V7504R
*^V7504B
*V^-7505C
*^V^750^7C
*^C ̂75514.
*C75615.
*C75114.
*C752^15.
*^C 75314.
*C7^5414.
*^C^7^4^bl5.
*C7471^6.
*^I7481^3.

*C^68^624.
*C^6^8^91^7.
*^C15^30^4.
*C^15^324.
*C153^34..
*C15374.
*C^68226.
*C2^6^8^34.
CIS 3 94.
*C ̂5^84 2^5.
*C44127.
*^C452^31.
*C5^03^30.

0 ̂5 *^U
*CTD
*CTD
*^CTD
*CTD
*CTD
*CTD
*CTD
*LP
*LP
*LP-
*LP
*LP
*LP
*LP
*LP
*LP
*LP
*LP
*LP
*LP
*LP
*LP
*LP
*LP
*LP
*LP
*LP
*LP
*LP *.
*LP
*LP

*SCH.
*DflT^f^i
*D^RTR
*DRTFl
*DRTfl
*DRT^R
*DRTft
*D *R *^T *Fl
*28^M
*^53M
2 ̂6 ̂PI
*^3^2M
*7^6M
*^9^2^M
*^31^M
*55f^-1

*D^RTR *27-2'^9 *^Jfl^N *•^?"OF ̂ D^C. *CTD
^3-5 F^EE^: 75
*^S - ̂5 *^M *^f^l *F: 7 ̂ 5^
1^8-^2^2 *^H^R^R^
1-2 ^R^P^R 7̂ 5̂
17-1^9 RP^R

^28-29 *J^UL 75
*PI^Kfl^KE *18'JflN TO 1.̂ 5 *^MflV
*P I *^K *R *K *E 2 8 *.J *Fl *N -1^5 *, *M *Fl V 7^5, *H 0 *U *R *L V *U*^, *'•/, *S *U *M *U*, *S *U *M V*, *T*, *P*, *S *R *L.*.*
*S *^U *N *F *L. 0 *U *E *R *^< ft *^> *^S *^S *J *fl *N -2 ̂ 6 *Fl *P *R 7 ̂ 5*.- *H 0 *^U *R *L. ̂ V *U*, V*, *S *U *^M *^U*, *^S *^U *^M V*, *T*, *P*, *S *R *L.*.*
*S *U NFL 0 *^l^-J *E *R *< *R *) 2 8 *J *R *N - 2 ̂ 6 *fl *F' *R 7 ̂ 5*, *H 0 *U *R *L V *U*, V*, *S *U *M *U*, *S *U *M V*, *T*, *P*, *S *R *L *.*
*S *U *N *F *L. 0 *^U *E *R *^< *fl*^) 2 8 *. *J *fl *N - 2 ̂ 6 *fl *F^1 *F: 7 *^C^J*, *H 0 *^U *R *L. V *U *.• V*, *S *U *^M *U*, *^S *U *M ̂ V*, *T*, *F*, *S *R *L*.*
*S *U NFL 0 *^U *E *R *^< *fl *) 2 8 *J *Fl *^N - 2 ̂ 6 *Fl *F^' *R 7 ̂ 5*, *H 0 *U *R I. V *U*, V*, *S *U *M *U*, *^S *U *M ̂ V*, *T*, *P*, *S *R *L*.

7 5 *H ̂ 0 *U *R *L. V *^U*. ̂ V*^, *S *U *^H *U*.^- *^S *UII^V*, *T*, *P*, *^S *R *L I *^N I *T V

*MI *S *T *E *^RI *R ̂ 2 8 *J *R *^N - ̂ 2 6 *fl *P P. 7 5*.^- *H 0 *^U *R *L. V *^U*..
^HI STE^P. I *fl ̂ (FILTE^RE^D *FOR^MflT^) HO URL^S' *U.^.

*10^6^FI *WISTERIfl 28 *J^f^l^N-2^6 RPR 75,
*15^6M *W^-ISTERIfl 2^8 *JflN^-2^6 RPR 75,
206*^M' *Wl^STERIfl 28 *JflN-2^6 RPR 75,
*7^M OH*Ifl *^<RLTERED *F^OR^MflT) *HOURLV

*HOURLV
*HOURLV
*HOUR^LV

*^v, *S^U^M^U^, *SU^M^V, *T^, *^P, *SRL:
^V, *SU^MU, *SU^M^V, *T, *P*
*U/ ̂V, *SUMU, *SUM^V, ̂7, *P, *SRL.
*U, V, *SUMU, *SUMV, *T, *SRL.
*U, V, *SUM^U, *SUM^V, *T, *S^f^lL.

*^U, ̂ V^, *S^U^M^U, *^SL^WV, *T^, *P, *S^RL.
*^S2M OH*^If l ^27 *flPR-29 *JUL 7^5, *HOURLV *U,
1*^S ̂ 2 *M 0 *HI *Fl *( *Fl *L *T*. *F 0 *R *M *Fl *T *^) 2 7 *R *F^' *R ̂ -2 9 *J *U *L 7 5*,*
2 8 2 *M *• 0 *H I *fl *^f. *fl *L *T*. *F 0 *F: *M *fl *T*) 2 7 *R *P *R - 2 ̂ 9 *J *U *L. 7 5*,*
*•^382^M *OHIFl *^(RLT. *FOR^MflT^)27flPR-2^9JUL75^,^
4 ̂ 8 ̂ 2 *M: 0 *H I *R *< *fl *L *T*. *F 0 *R *^M *fl *T *^) 2 7 *fl *P *R- 2 ̂ 9 *J *U *L 7 5*,

*^•', *S^UMU, *SUMV, *T^; *P,.Sl:lL..
*HOURLV *U, V, *SUMU, *SUMV, *T*
*H^OURLV *U, V, *SUM^U, *SU^MV, *T*
*H ̂0 *U *R *L V *U*, V*, *S *U *M *^U*, *S *^U *M V*, *T*
*H^OURLV *U, ̂V, *S^UMU^, *SUMV, *T

2 7 *^M *S *U *N *F *L.0 *^N *E *R *^<*^B *^) 2 8 RPR- 2 8 *J *U *L. 7 5*, *H 0 *U *R *L. V *U*, V*, *^S *U *^M *U*, *S *U *M V*, *T*, *P*, *S
*5^2^M SUNFLO^WER *<^BXflLT. *FOR^MflT^) *2^8flPR-28 *^JUL7^5, *HOURLV *U, V, *^SUMU, *SU^MV
7 8 *M *S *U *N *F *L 0 *W *E *R *^< *^B *X^-fl *L *T*. *F 0 *F: *M *Fl *T *^) 2 *S *R *P *F: - 2 8 *J *U *L. 7 ̂ 5*^, *H 0 *U *R *L V *U*, V*, *S *U *M *U*, *S *U *M ̂ V*, *T
^9 ̂ 3 *M *^S *U *^N *F *L 0 *^M *E *R *^< *B *> 2 8 *^f^l *P *R - 2 8 *J *^U *L ̂ 7 ̂ 5*, *H 0 *U *R *L. V *U*, V*, *S *U *^M *U*, *S *U *M ̂ V*, *T*, *P*, *S *R *L*.
2 5 *M *S *U NFL 0 *^U *E *R *< *C^'X *fl *L. *T*. *F 0 *R *M *fl *T *^) 2 9 *^J *U *L -12 *^S *E *P 7 ̂ 5*, *H 0 *U *R *L V *^U*^, V*^ , *S *U *M *U*, *S *^U *^M ̂ V*, *T
*75M *^SUNFLOWER^<^CXflLT. *FORMflT)29JUL-i2SEP7^5^j *HOURLV *U, V, *SUMU, *SUMV, *T
^9 0 *M *S *U NFL 0 *W *E *R *^< *C *^> *^< *Fl *L. *T*. *F 0 *R *M *fl *T *^) 2 9 *J *U *L. - *^i 2 -SEP 7^5*, *H 0 *U *R *L. V *U*, V*, *S *U *M *U*.^- *S *U *M V



^NUM^BER

*^^^n DATA DOCUMEN^TATION FORM

*HOAA ^FORM 2^4.1^3 U.S. DEPARTMENT OF. COMMERCE
NATIO^NAL OC^EA^NIC AND ATMOSP^H^ERIC A^DMINISTRATION

NATIONAL *OCEANO^CRAPHI^C ̂ DATA CENTER
RECO^RDS ̂ S^E^C I ION

*ROCK^VI^LL^E. MA^R^Y^LAN^D *^2O^8^B^Z

FORM AP^PROVED
*O.M.B. No. *^41-R26^51

This form should acco^mpany a^ll data submissions ̂ to *NODC. Section ̂ A, Originator Identification,
must be completed when the data are sub^mitted. It is highly d^esirable for *NODC to also receive the
remaining pertinent infor^mation at that time. This may be.^most easily accomplished by attaching
reports, publications, or manuscripts which are readily available describi^ng data collection, an^aly-
sis, and format specifics. Readabl^e, hand^written submissions are acceptable in all cases. All
data shipments should be sent to the above address.

*THIS *^SECTION *MUST

*^—C^AT^.O^N^

*COMPL^ETED *BY *DON^O^R *FOR *AL^L *DAT^A *TRANSMITTALS

*^- *^U

1. NAME AND ADDRESS OF INSTITUTION. LABORATORY. OR ACTIVITY WITH *WHI

School of Oceanography *.*
Oregon State University
*Corvallis^, OR 97331

2. EXPEDITION, PROJ^ECT. OR PROGRAM DURING WHICH
DATA WERE COLLECTED

WISP, *UP-75
*^NSF Grants *OCE 74-22290 and

*^rn^n *7^i_^n^i^?^ii
4. PLATFORM *NAM^E(S) 5. PLATFORM *TYPE(S)

(E.^G.. SHIP. BUOY. ETC.^)

BUOY

8. ARE DATA PROPRIETARY?

*^S]NO *^QYES

IF Y^ES. WH^EN CA^N THEY BE RELEASE^D^
^FOR ^GENERAL ^USE^? ^YEAR MONTH

9. ARE ̂ DATA DECLARED NATIONAL
PROGRAM *(DNPI?

(I.E.. SHOULD THEY BE INCLUDED IN WORLD
DATA CENTERS *HOLD.INGS FOR INTERNA-
TIONAL EXCHANG^E?)

*! ^[NO *^L^j^3YES 1 *^I^PART (S^PECIF^Y BE^LO^W)

10. PERSON TO WHOM INQUIRIES CONCERNIN^G^
DATA SHOULD BE ADDRESSED WITH TELE-
PHONE NUMB^ER (A^ND ADDRESS IF OTHER
THAN IN *ITE^M -̂Î )

Dr. Jane *Huyer
(503) 754-2206
Dr. Robert *L. S^mith

*^;H SUBMITTED DATA AR^E ASSOC^IATED

*L^A^^^E^i^z *^(^J^O^)^9^J^I^~^)^
*T^M^l^5^c^c ̂ £^3^3 *^\^f^i^J^L^.^)

3. CRUISE *NUMBERIS) USED BY ORI^GINATOR TO ID^ENT^IFY
DATA IN THIS SHIPMENT

WISP, UP- 75

6. PLATFORM AND OPERATOR
*NATIONALITY(IES)

P^LATFORM OPERATOR

7. DATES

FROM:^"0/^"^"^/^"

28 Jan. 75

*MO^.DAY^.YR
TO: */ */

12 Sept 75

11. PLEASE ^DARKEN ALL *MA^RS^DEN SQUARES IN WHICH ANY DATA
CONTAINED IN YOUR SUBMISSION WERE COLL^ECTED.

^* *' *'*

^GENERAL AREA

^w^o

.10̂ *

*^!^«^•

*^n^-^

*^«^r

*n^*

• *l!0 *̂ 14^0^- Î N '̂ HO '̂ 110̂ * 140 -̂ 110̂ - IN *̂ 1

^14^2

*^SX

17̂ 0

134

*^"!

^r^e
*3^t

3^9 !̂

13̂ )

*4^«

^S^O^!

^HI

^HI

^V

*^,,

*^>

*^^

*^(

*^<-

....

*^\^f

I *^^
*^^^-

^1

*^T
*f

*•^i, ̂ —

*^\^\

*^>

*^Y

^"^X

*^[^K*^c
*^bol

^1^65

12̂ 1

*^f^f^i

*^K^l

*f^EI

^12^0
^1^51

*^W

*^bl

Î f

*•^n

*^«

*^t7^i

*^\

*<

*^s

*^^

^f^t
^i^f

*^5i
^1

^X

16̂ 0

124

^a
*^K2

IÎ S

*3I^S

151

31̂ )

*^C3

^1^5^4

495

531

*^?^h*J *^"
*^\ *^"
*^R *"^I^X.il

*^r^«*^i*i
^I ^3

^V

3

^4

^1

^1^1

*^U

*,

*^'^&
4 ^ ? ^

*'^?

*,
^K

*^i

9

*^>^{*^»^<^:
*i
*i
*^N
12

1

*^>4

*^g

^(1

*^\

*^^

*^«•
*^»^v

*^f
*/

*^I^T^*^«

*T*^(*i^v

*^" *^~^L

*-J

10* 40* 10* 0* Î f 4^0^* *N *̂ *̂ U *̂ 1

*^^

*^^

*^i

*^WJ
*T*^L1

t^o^g^* *n r̂ *^u^c ^110^* *u r̂ t̂ie -̂ *^uo^* IN -̂ ̂ t̂ oo^* 10 -̂

^f^t
*^J
*^«
^$
*^u
171

M î
^D^M

^H^i
341

*^s
14̂ 9

II!

^121

^151

*^u

*^^

*^>i

*.^i*^<

•

*^?

*/
^1

^9^.

*^m

^1
^V
173

137

^H^I
*^n
13̂ 6

372

*^«^t

4^44

^a

51̂ 1

^I^X

*^H

*2^K

^71^1

*^n
Î n
î n
*I7i

^03^1

*n^:
371

*^m
if.

47^1

*^S15

*»

*^«^i

*^;*^i
*^*•
*^v^^^,

*\

*\

*^a\

*f
*^P

p^i^*"̂ 1

^I

*^-^r *^r

^i^n

*^^

21̂ 1

*^M7^1

*^p40

*^V^M
*^w
'̂ V
*i^)
1̂ 67

^13^9

157

511

*^Q
*^»^»

^I

*^^

*^H

*^t

*^f^&

*^\

*\

*^K

*^f^**^r

*^^

271

243

2^07

171

135

*^)^i^i

*0^27^J

^3^2^6
362

391

4^34

4^70

^5^06

54?

571

*^M^*

10*

40*

^10^*^

^0^*^

10̂ *

^4^0*

*M '̂ ^4^0 -̂ 10̂ - 0 -̂ ^2^0 '̂ ^4^0 -̂ *Î O B̂ *IQ *̂ 1^0^0 *̂

^NO A A FORM ^2^4-1^9 *USCOMM^-DC *4^4^2^IB^-P7^2



*B. SCIENTIFIC CONTENT

Include enough informa^tion conce^rning m^anner of observ^ation, instrumen^tation, analysis, and data'reduction routines to make^'them un^-^
derstandable to future users. Furnish the ̂ mi^nimum documentation considered relevant to each data type. Documentation ̂ -will be retained as
a permanent part of the data and wil^l be available to future users. E^quivalent information already available may be substituted for this sec^-^
tion of the form (i.e., publications, reports, and manuscripts describing observational'and analytical me^thods). If y^ou do not prov^ide *e^qiiiv-^-^
*alent information by attachment, please complete the scientific .c^ontent .section in a manner similar to the one show^n in the following
example. *. *.

EXAMPLE (HY^POTHETICAL IN^FORMATIO^N)

NAME OF D^ATA ̂ FIE^LD
REPORTING UNITS

OR CODE

METHODS OF OBSERVATION A^ND

INSTRUMENTS ^USED

(SPECI^FY TYPE AND MO^DEL)

ANALYTICAL METHODS

(INC^LUDING MODIFICATIONS)

AND LABORATORY PROCEDURES

DATA PROCESSING

TEC^HNI^QUES W^ITH FI^LTERING.

AN^D A^VERAGING

^S^a.f^i^*^o^w^
*^r^m^>^t^/^el

*^A^//^A

co^lor ^/^-^or^e/

^b^o^**^t^fe. *^f^r^*. *^t ̂ Ti

*/ *^b^o^i^t^/^f^s^

*c^or^&^r

(SPACE IS PROVIDED ON THE ^FOLLOWING
TWO PAGES ̂ FOR THIS INFORMATION)

*^S^"-^/^ne *^fe^r *^f^/t *^t^e^n^/^a *^t^s

*/^V

^R^o^c^k ̂ M^e^nu^*^/, *^" *^£o^l^K



*B. SCIE^NTI^FIC CONTENT

^NAM^E OF DATA FIE^LD
R^EPO^RTING UNITS

OR CODE

^METHODS O^F OBSER^VATION AND

INSTRUMENTS USED

(SPECIFY TYPE AND M^ODE^L)

ANALYTICAL METHODS

(INC^LUDI^NG MODIFICATIONS)

AND LA^BORATORY PROCEDURES

DATA PROCESSING

TECHNIQU^ES WITH ^FILTERING

AND A^VERAGING

Speed

*(^u, *v)

te^mperature

pressure

salinity

c^m/sec

*°C

*db

*o/oo

*Aanderaa current ̂meters

^model *RCM-^4

see see *^#C

20 minute sensing period

*^ICAA FO^RM 2^4^.^1^3 (3^-7^21 *USCO^MM'DC *442^I^9-P72



COM^PLETE THIS SECTIO^N FOR PU^NCHED CARDS OR TAPE, MAGNETIC TAPE, OR DISC SUBMISSIONS.

1. LIST R^ECORD TYPES CONTAINED IN THE *TRANS^MITTAL OF YOUR FILE

• ̂ GI^VE METHOD OF IDENTIFYIN^G EACH RECORD TYPE

There are 2^4 curren^t meter data files on *MT. These are numbers 9 through 32,
T̂ here is an EOF between each current meter. First line of each record
is as appears in attached directory.

2. ̂ GI^V^E BRI^EF DESCRIPTION OF FILE ORGANIZATION

There are 2^4 current meter data files on *MT.
There is an EOF between each current meter.

These are numbers 9 through 32.

3. ATTRIBUTES AS EXPR^ESSED IN *^Q^pL-1 *| *| *ALCOL

*'••.•' *. *!^3 ^F^ORTRA^N 1 1

*[~~| COBOL

L A N ^ G U A ^ G ^ E

4. R^ESPONSIBLE^-COMPUTER SPECIALIST:

NAME AND PHONE.^NUMBER William Gilbert (503)754-2206
ADDRESS *. School of Oceano^graphy^, Oregon State University^,. *Corvallis^, OR 97331

COMPLETE THIS SECTION IF DATA ARE ON ̂ MAGNETIC TAPE

5. RECORDING MODE

6. NUMBER OF TRACKS
^(CHANNELS)

7. PARITY

8. DENSITY

*[^j^C] BCD *[ ^1 B INARY

*^C^]] ASCII *! I EBCDIC

[̂ XI S^EVEN

*[^~]NINE

*n
1 *IODD
*Fxl E^VEN

1 1 200 *BPI *^!~~l ^'^600 *BPI

*[^i^~] 556 *BPI

'1 *^*| 800 *BPI

*n

9. LENGTH O^F INTER-
RECORD GAP (IF KNOWN) *(^J^K^J ̂ 3/4 INCH

*n
^10. END O^F FILE MARK

*^LX^JOCTAL 17

*. *n
11. *PASTE-ON-PAPER LABEL DESCRIPTION (INC^LU^D^E^

ORIGINA^TOR ^NAME AND SO^M^E LAY ^SP^E^CIFICA^TION^S^
O^r DAT^A T^YP^E. VOLUME N^U^M^B^ER^)

Oregon .State University
School of Oceanography
BCD Even Par^ity WISP, UP- 75

*. 7 Track 80^0 *B^PI

12. PHYSICAL BLOCK LENGTH IN BYTES

4000
^13. LENGTH OF BYTES IN BITS

^6

NO A ̂ A ̂ FORM ̂ 14^-^1^3 *^USCO^MM-DC *^4^42^8^9^-^P7^2



REC^ORD NAME

1^4. *^FI^EL^.D N A M E '

TIME (GMT)

DAY

MONTH *.

Year

*U component of
speed

V component of
speed

*^EU

*^EV

temperature

pressure
(if exists)

salinity
(if exists)

lin^e counter

15. POSITION
*FROM^'-I
MEASURED
IN

*^fe.^a,^W^t^a,^b^r^t^o^«^;

16. L^ENGTH

^NUMB^ER

•

*ne^i

U N I T S

•

*^im/sec

*^:m/sec

*^:m/sec

*:^m/sec

*°C

*^rtons/

0/00

17. A T T R I B U T E S

*^altere

15

13

13 *.

13

*F6.1

*F6.1

*F9 *. 1

*F^9.1

*F6.2

*^n2 *F9.0

*F7.3

^I^*

IB. USE AND M E A N I N G

*d format

15 *̂ •

13 *̂ .,

13

13

*F6.1

*F6.1 *.

*F9.1

*F9.1

*F7.2

*F10.0

*F8.3

16

*NO^AA ^FORM *^24>t3 *USCOMM^-DC *^442^B^9^-P7^2



*D. INSTRUMENT CALIBRATIO^N

This .calibration .information will be utilize^d by *NOAA's ̂ N^ational *Oceanographic'Instru^mentation Center in their effo^rts to ^develop calibratio^n^
standards.for volu^nta^ry accept^ance by the *oc^eanographic co^mmunity. 'Identify the instru^ments' used by your organization to obtain the scie^n-
tific content of the DDF (i.e., *STD, temperature and pressure sensors, *salinometers, oxygen me^t^ers, *velocimeters, etc.) and fu^rnish the *cali-
*bra^tion data requested by completin^g an^d/or checking *(" *i^/") ̂ the appropriate spaces. Add the .interval ti^me (i.e., 3 months, 6 months, 9
months, etc.) if the fixed .interval calibration cycle is checked. *' *• *• *•^. *.

INSTRUMENT TYPE
*IMFR.. MO^D^EL N^O.)

*^Aanderaa
*RCM-^4

DATE OF LAST
CALIBRATION

just after las
recovery

*^OA^A FORM ^24^-13

INSTRUMENT WAS CALIBRATED BY

YOUR
OR^GANIZ^ATION

*(^/)

^V

*' - *. *' *•
*^•>

OTH^ER
OR^GA^NIZATION

(GIVE NAME)

CHECK ONE:
INSTRUMENT IS CALIBRATED

AT FIXED
INT^E^RVALS

*. *. *^'^c^0

B^EFORE
OR

AFTER USE

*<^V.)

-

B^EFORE
AN^D^

AFTER US^E *•

*^(^v/:^i

*^/

ONLY
AFTER
REPAIR

*(^/)

*-^: *^-.,

-

ONLY
^WHEN.
NEW

*<^;^/^!>

INSTRU-
MENT

IS
NOT
CALI-

BRATED

*^<v^<^>

*USCOMM-DC *^4^4^2^IB>P7^2



*June *26, *1975

*MI^NI^MUM *DOCUME^NTATIO^N *F^RJ^2FEK^RED *WITH
*THE *SUBM^IS^SION *OF *INST^RUM^E^N^TED *CU^RRENT *DATA

*TO *NODC *^' *. *. *• *.

*The *purpose *of *^'this *addend^um *to *the *NOAA *Form *2^^-13 *(^l^*-72), *Data *Documenta-
*tion *Form *(DDF)^, *^is *to *^e^s^t^ablish *the *minimum *docu^mentation *preferred, *^with *the
*su^bmission *of *ins^tru^me^nt^ed *current *data *to *the *^National *Oceanographi^t *Data
*Center *(NODC). *It *also *^pr^ovides *^guidance *for *properly *recording *this *docu^men-
*tation *on *the *DDF^; *or^, *or^v *^this *sheet *in *the *absence *of *reports, *publications^,^
*or *other *products *containi^ng *the *desired *documentation.

*A. *I *n *s *t *rume *nt *Do *c'ume *n^t *^K'^J *i *o^n *:

*1. *M^a^nufacturer,, *instrument *na^me *and *model *^"number. *(Record *o^n *DDF^,^
*Section *B, *thirc'^i *c^olumn) *Aand^eraa *RCM-^4

*' *• *. *^*• *.
*2. *Publicatio^ns *) *^p^ro^viding *instru^ment *specifics. *(Attach *publicatio^ns *)*

*to *DDF *or *refe^r^enc^e *'belo^w) *. *• *'

*a. *see *^/^/A-2 *___ *. *_ *:

*^see */^/A- *3 *3. *Modifications *.m^ade *to *the *instrument *and *resu^ltant *effects *on *the *data.
*. *(Rec^prd *on *DDF, *^S^e^c^tion *B, *fourth *col^umn)

*^^. *Complete *the *.fol^lowing *in *the *space *provided *if *other *than *by *manufac-
*turer^'s *specif. *i *^n^a^tions.

*• *Conductivity
*a. *S^p^t^e^-^e^t *Ran^g^e *30-50 *mmhos/cm2 *_

*b.^' *^Speed *Threr^;^aold
*Conductivity

*c. S^pee^d Prec^i^sion ±0.02 *^mmhos/cm2

*d. Spe^ed Accura^cy *• *•

*e^^ Inclinomete^r Accuracy (if not
recorded, ^indicate so)

*f. Direction Pr^ecision

*g. Direction Ac^curacy

*h. Depth Prec^is^ion (if depth
is ̂'not ̂recorded^, indicate so)

*i. Depth Accu^ra^cy (omit if
depth is not recorded)^-



*B. O^bservation Platf^or^m Docu^mentation:

1. Brie^fl^y *descr^i^l^"^:: ̂in the t^hird colu^mn of Section *B the^-type of plat-
form *(*shipboa^rc^J*, ̂taut surface or subsurface mooring^, etc.*) from
which observ̂ â t̂ ion̂ :̂ ; *^vere ta^ken and ho^w the instru^ments were mounted
(on mooring^, et^c.)^; or, reference below the publicatio^ns*) containing
this informa^tion, if co^mmonly availa^ble.

a. sê e *̂ //b

*b.
*c.
*c.

*C. Data Recording Mode and Treatment Documen^tation: *^«

Describe in detail ̂th^e initial at sea instrument sensing time interval;
and, the time interv^al ̂be^tween consecutive, discrete, and processed observa-
tions *. For ê x̂ ample*:

1. Record on *DD^F, ̂Sec^ti^on *B^, third column:

a. Sensing pe^ri^od (̂ un̂ it of tî ne for one at sea. burst or other read-
î ng for spee^d, directio^n, te^mperat^ure, etc.). 20 ^minutes

*b. 'Interrogat^io^n, ̂ interval (interval bet^ween at sea recorded *consec-
*. *utive readin^g^s).

^2. ̂ Record on th^e *^D^SF, Section *B, fifth column:

a. ̂ Number of ̂at *s^-^va readings used for a discrete observation as.
recorded o^n ̂final processed data record. 1

*b. Resultant *ti^m^a interval between consecutive, processed observations.

see *^/^/C *c^* ̂Method o^f ̂de^termining final discrete observation (averaging
technique).

*d. Method of ̂s^u^m^m^a^rizing if *d^o^ta ŝ umm̂ ar̂ y*' *i*s provided. Incl̂ ude n^umber
of observa^ti^o^n^s^?*^, time interval between observations*^,. period of

• *. time to which ̂ summar^y applies, applicable st^atistical methods^, etc.

see *^#C *^e^. Specific dat^a ̂ Editing and processing (smoothing and filterin^g)
proced^ure^s^, ̂c^o^rrections applied (for.vertical and/or horî zontal
oscillations*^s tilt ̂ angles, etc.). *.

*f. Method of ̂de^t^ermining platform motions.

*D. Other Documentati^on Affecting Data. ̂Quality (record in column 'five of
DDF Form) see *^#D

Speci^fy and des^cri^be environmental conditions ̂-^(waves, ̂-^fouling, tidal
.affects, etc.) which may have a bearing on the final ̂ quality of the data.-



*l.^^LIST RECORD TYPES CONTAINED IN THE *TRANSMITTAL OF YOUR FILE
^"GIVE METHOD OF IDENTIFYING EACH RECORD TYPE

*There are 2^4 current ̂ meter data files on M̂ l. These are numbers 9 through 32.
^Here Is an EOF between each current meter. First line of each record

*^j.s as appears in attached directory.

*^Z. GI^V^E BRIEF DESCRIPTIO^N O^F FILE ORGANIZATION

There are 2^4 current meter data files on *MT. These are numbers 9 through ̂ 32,
There *±e a^n EOF between each current meter.

3. ATTRIBUTES AS EXPRE^SSED IN

FO^RTR^AN

^I 1 AL^GOL

^a
I I COBOL

LAN^GUA^G^E

4. *^jPONSIBLE COMPUTER SPECIALIST:

NAME AND PHONE NUMBER William Gilbert (503) 754-2206
*ADDRESS *School *of *Oceanography *^, *Oregon *State *.University^, *Corvallis, *O^R *9733

*COMPLETE *THIS *SECTION *IF *DATA *ARE *ON *MAGNETIC *TAPE

5. RECOR^DING ^MO^DE

6. NUMBER OF TRACKS
^(CHANN^ELS)

7. PARITY

*B. DENSITY

[̂ Î t] BC^D *^|~~^j BINA^RY

*^[^!]ASC|| 1 I EBCDIC

*n
*^[^X] S^EV^EN

^C^ANINE

*n
I *^)ODD

^S^E^VEN

[^^^2^00 *BPI *^[ *| 1600 *BPI

1 I 556 *BPI

[̂ 2^3 800 *BPI

*n

^9. LENGTH OF INTER-
R^ECORD GAP ^(IF KNOWN) *^|^Xl ̂ 3^/^4 INCH

*.n
10. END OF FILE MARK

*^[XjoCTAL ^17

*n
1^1. *PASTE^-ON-PAP^ER LABEL DESCRIPTION (^IN^CLUD^E^

ORIGINATOR N^A^ME AND SO^ME ^LAY S^PE^CIFI^CATIONS
O^F DATA TYPE. ̂ VOL^U^ME NU^MBE^R^)

Oregon State University
School of Oceanography
BCD Even Parity WISP^, UP- 75

*, 7 Track 800 *B^PI

12. PHYSICAL BLOCK LENGTH IN ̂ BYTES

4000
13. LENGTH O^F BYTES IN BITS

6

*•ORM ^24-1^3 *USCO^MM-DC *^44^2^1^9^-P72



AĈ Ĉ EŜ Ŝ
NUMBER

7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403

*REF
NUMBER

310053
310054
310055
310056
310057
310058
310059
*TW0980
*TW0981
*TW0982
*TW0983
*TW0984
*TW0985
*TW0986

FILE
TYPE

*C022
*C022
*C022
*C022
*C022
*C022
*C022
*F022
*F022
*F022
*F022
*F022
*F022
*F022

*PROJ
CODE

0071
0071
0071
0071
0071
0071
0071
0071
0071
0071
0071
0071
0071
0071

*INST

3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103

PLAT

*31YQ
*31YQ
*31YQ
*31YQ
*31YQ
*31YQ
*31YQ
*31YQ
*31YQ
*31YQ
*31YQ
*31^YQ
*31YQ
*31YQ

*CRUIS
NO

*TW0980
*TW0981
*TW0982
*TW0983
*TW0984
*TW0985
*TW0986
*Y7501^-C
*Y7503-A
*Y7503^-C
*Y7504-A
*Y7504-B
*Y7505^-C
*Y7507^-C

*E *CRUIS^I^
START

01/28/75
03/04/75
03/19/75
04/01/75
04/17/75
05/19/75
07/29/75
01/28/75
03/04/75
03/19/75
04/01/75
04/17/75
05/19/75
07/29/75

=======^====
^3 CRUISE

END

02/04/75
03/05/75
03/19/75
04/02/75
04/18/75
05/20/75
07/29/75
02/04/75
03/05/75
03/19/75
04/02/75
04/18/75
05/20/75
07/29/75

^======^=^
*NUM
*STA

35
30
10
12
9
12
9
35
30
10
12
9
12
9

==^=======
*NUM
*REC

1,742
1,463
427
772
575
867
360

1,742
1,463
427
772

*^*^< *^"5'75^~
867
360



A C C E S S I O N NO.

STEP

*FILETYP^E T R A C K NO.
^PRO^JECT
IDENTIF ICATIO^N

D A T E *INIT.
TAPE OR
DISK *DS^N

NO. NO.
FILES *LRECL *BLK SIZE.RECORDS

*^UT^1

ADDIT IO^NAL E R R O R S / C O R R E C T I O N S (NOT REPORTED TO P.I.)

COM^MENTS ( T R A C K S DELETED^, FIELDS DELETED^, ETC.)



*^>^> *^"^D^o^/^=^-
*^UATA DOCUMENTATION FORM

• *^HOA^A *^EQ^H^R.^2^4^J^
*^W^"IJII *^L^j^i^, *^-^^ U.S. DEPARTMENT OF COMMERCE

NATIONA^L OC^EANIC AND ATMOSPHERIC ADMINISTRATION
NAT^IONAL *OCEANOCRAP^HIC DATA CE^NTER

RECORDS SECTION
*ROCKVILLE. MARYLAND *2OI^8^2

FORM ^A^PP^ROVE^D^
*O.M.B. No. *^4^1^-R^2^6^M

*^form *should *acco^mpany *all *d^a^ta *sub^missions *to *^NODC. *Secti^on *A, *Ori^g^inator *Iden^tificati^on,
*must *be *co^mpl^eted *when *the *data *are *submitt^ed. *It *i^s *hi^ghl^y *desirable *^for *NOOC *t^o *also *receive *the
*re^maining *pertinent *i^nformation *at *that *time. *This *may *be *mo^st *easily *accomplished *by *attachi^ng
*reports, *publicati^ons^, *or *manuscripts *which *are *readily *available *describing *data *collecti^on, *analy
*sis', *and *format *specific's.' *Readable, *handwritten *submissi^ons *are *acceptable *in *all *cases. *All

*^-^« *^_ *^t

*^*^— *^f^f^f^\ *^^ *^*^"^*^
*^f *^^^M^r *^Q^k *^r^^^L^

*^j
data shipments should be sent to the above address.

*^U^f^t^S^F^ur^rS *^<^5"^£^<^* *^*'^g^y *^o^/^t/
*Sp^^^E^f^c^* */ *^T^f^K^p^/^pr^&^s^s^/^s^f^t^L^w^t^r^y

*^*°^J *^0^)^V^, *^C^X^>^Mp^-^5^^^f^c.VT^S *A ORIGINATOR IDENTIFICATION

THIS SECTION MUST BE COMPLETED BY DONOR FOR ALL DATA *TRANSMITT^AL!

*^;^i

^1. NAME AND ADDRESS OF INSTITUTION. LABORATORY. OR ACTIVITY ̂ W^ITH *WH

School of Oceanography
Oregon State University
*Corvallis, OR 97331

2. EXPEDITION, PROJECT. OR PROGRAM DURING WHICH *•*
DATA WERE COLLECTED

WISP, *UP-75

*^NSF Gran^ts *OCE 74-22290 and

PLATFORM *NAME(S^) 5. PLATFORM *TYPE(S)
(E.^G.^. SHIP. BUOY. ETC.)

BUOY

8. ARE DATA PROPRIETARY?

*^HNO *^O^YES

IF YES. ̂ WHEN CAN TH^EY BE RELEASED
FOR GENERAL USE? YEAR MO^NTH

9. ARE DATA D^ECLARED NATIONAL
PROGRAM *(DNP)^T *'*

(I.E.. SHOULD THEY BE INCLUDED IN WORLD
DATA CENTERS HOLDINGS FOR INTERNA-
TIONAL EXCHANGE?^)

*!~~INO *^Q^JYES 1 *IPART (̂ S^PECIFY ^BE^LO^W)

10. PERSON TO WHOM INQUIRIES CONCERNING
DATA SHOULD BE ADDRESSED WITH TELE-
PHONE NUMBER (^AND ADDRESS IF OTHER
THAN IN * ÎTE^M-^1)

Dr. Jane *Huyer
(503) 754-2206
Dr. Robert *L. S^mith

*^(^O^o^D^CT^f^l^pe */^9^>^4

*^v^*^^ *^J^*^°^°^*^f'L'
*:H SUBMITTED DATA ARE ASSOCIATED

*^F^'LE^-^s 1^0 *T^t^f^f^*^y ^S3
3. CRUISE *NUMBER^&^) US^ED BY ORIGINATOR TO IDENTI^FY

DATA IN THIS SHIPMENT

WISP, *UP-75

6. PLATFORM AND OPERATOR
*NATIONALITY(IES)

PLATFORM OPE^RATOR

7. DAT^ES

FROM:^"0/^"^*^*/^"

28 Jan • 75

TO: *M^O/^DAV^/V^R

12 Sept 75

11. PLEASE DAR^KEN ALL *MARSDEN SQUARES IN WHICH ANY DATA
CONTAINED IN YOUR. SUBMISSION WERE COLLECTED.

^GENERAL AREA

*Î M* *̂ IH* HO* IN

^HI^*^* *^,

Î K

*^n

171

*^"^•^^^2^>
*^,^,. *^g *^s *^•

*^•^' ̂ 8 *^= *^^ *^=^S^k^a.
*^»• ̂ * ̂ £

*^"^?--*^«• *^n ̂ 3 *: *:
*^u

K^B

*^U ̂ * *^^^- ̂ -

*i^r

^A *^„

*^m*^
*-L *^^^<

^V^)^'
*^$"'^"

*^«
^a^;
*^B*^

*^! ̂ ^^5 *'*^: ̂ pi *^s.
*̂ \ *̂ \̂ [ Î K

- *-^E *.
*̂ > Î II

*^U^l^*

S^O

*^^ *^t^3i *^s

^17

Î N* III* HI* IN

• II

*^/

*^y

^f^t

*<

*^r

*•«^<

•̂ IN *̂

*u

*L^^^
*^t
*^,^•

*^*•

*^w
*^n^z

*^^

^n^o
Î N
î n
^H^i
H î

^HI

^H^I

*^ei
^09

*^M

*^ni

^XI

^Ml*

^M Î* î n* *̂ « r̂ *N* *̂ w *̂ «• *î r *r

*^*^"
1 *^a

*^W^V.1 *"

• 1^5

*^5^«"
^%

*^M
*i;

*^M

*^M

II

*n

*H

^a
*^n

*^i^f^f^i^N^n^i^- ^1 *^?
^3^8 *^? ̂ 5 *^1^~ *^/^<^•^>^.^«

*-^^-^F^?-
*^!^_-^'^,^£*^! *^3^S
*^r-^^^'^m
*i *^2^f^c *^"*^i^-^"^5 *^< *^»^**^V^T^5
*! *__ *_1_ ̂ 2
*^< *^\^J ^41

*i I î n
*i *^T^T^i^Z

*^' *^fl^/l4^*
*o *^"^* r^e

*^« *^TJ^Bl

*T *^S

*^J^.^-^-^Z
*^iî s

*_ *_ *^_!^8^*
^/i^n

*^„. ^5!
*^_ ̂ X - - —*^m

*^w

^0^0

*^t
*^r^u^i

*'^*^!
*^»^t
^a
*^n^n
*^D^J^.

*' 1

*I7^i

*>U

^H^I^M

... *̂ â î f̂ î i *̂ '
HI* î n* IN* i^t* *N* *4i* *î r *̂ r

*^M* *^4^T *N* *^W 1

*^\

*i^p

^9 *^l(^:

*^\ *i
*^-^*

*^t^u ̂ (^A *^U^! ̂ £ *^?n

*^t^*^T^*^*^»
*^I^U *^!D^)

*^:^»^t^' *"^'
*1 *1^« *^w
*^S^S^f^e-^L *^M

*^. ̂ s^i^. *_ *^\ *^_ *i
*^K ^07

*^W ^S^O
*^'^o^! *^n

*^m *^m
*^u^i *^m

^HI *^»^e

*^>^*^±^^
*̂ *| 171

II* *̂ N* Î !*̂ - II* 1

*^»•

II*

*N*

II*

1*

Î D*

*^W

*^••

*N*

^-

A ^FO^RM 2^4^-^1^3 *USC^O^MM-^DC *4^4Zt^«^-^P^7^2



1 *V7501C *OSU *S^CH. OF *CTD *DflTfl ^27-^2^3 *JflN ^7^5 *^;
2 *V75^02^R *CTD *^DflT^f^i *^2-^L *^_B 75
3 *V750^3^R *CTD *DflTfl ^2-5 *MflR 7^5 *^Q^0 *^.^/^C *(^f^i^J^f^t~^]O *^&^' 5
4 *^V75^83C *CT^D *^D^f^lT^f^l 1^8-2^2 *^MflR 7^5 TA^P
^5 *V7504R *CTD *^DflT^f^l 1^-2 ̂ R^P^R 75 *^nr

6̂ *̂ Ŷ 7504B *CTD *D̂ f̂ lTfl 17-1^9 *flP̂ R 7̂ 5
^7 *^Y75^65C *CTD *DflTfl 1^9-2^8 *MflV 75 *••
8 *V7507C *CTD *DflT^f^l 2^8-29 *^JUL 75
9 *C75514. *LP *2^8M *PIKflKE *^l^»^Jfl^M T^O 1^5 *^MflV 75 *H^OURL^V *U. V^, *^SU^MU^. *^S^U^MV, ̂1^, *P, *^S

10 *C75^615. *LP *5^J:M *^PIK^f^lKE 2^8 *^Jfl^N-15 *MflV 75, *H^OU^RLV *U^* V^, *SU^MU^; *SUMV^, *T^, *P^, *S^f^l
11 *C75114. *LP *2^6M *SUN'FL^ON^E^R^(fl^) 2^8 *J^f^l^H-2^6^f^lPR 7̂ 5̂ , *HOU^RLV *U^, V^, *SUMU^, *SUMV^, 7
12 *C75215. *LP *52^M *SUN^FLO^WER^<fl) 28 *^Jfl^H-2^6flPR 75^, *HOURLV *U, V, *S^UMU^,*SU^MV, *T
1̂ 3 *Ĉ 75̂ 314. *LP *7̂ 6̂ M *̂ SÛ NFLÔ WER<fl̂ ) *. 2̂ 8 *̂ Jfl̂ H-2̂ 6 *flPR 75, *HOÛ RLV *U, ̂ V̂ , *̂ SUMU,*̂ SUM̂ V̂ ,
14 *C75414. *LP *92M *SUNFLO^WER^(fl^) 28 *^JflN-2^6 *flPR 75, *HOURLV *U, V^, *^SUM^U,*^SU^M^V^,
15 *C74^615. *LP *^31M *^WISTERIfl 28 *J^f^l^N-2^6 *flPR 75, *HOURLV *U, ̂V, *^SU^MU, *^SU^M^V, *T, *P, *S
1^6 *C7471^6. *LP *55H *^WISTE^RIfl *^<flLTERED *FORMflT) *HOURLV *U, V, *^S^UMU,*SUMV,*T,*P
17 *C74813. *LP *1^9^6M *^WISTERIfl 28 *J^f^l^N-2^6 *flPR 75, *HOURLV *^U, V^, *SUMU^,*SUMV,*T,*P*

*C74^917. *LP. *15^6M *WISTERIfl 28 *^JflN-26 *flPR 75, *HOURLV *.U^/V^, *S^UMU^, *SUM^V^, *T, *S
1̂9 *C75015. *LP.2̂ 0̂ 6M *WÎ STERIfl 28 *JflN-26 *flPR 75, *HOURLV*: *U, ̂V, *SUMU, *SUM̂ V, *T, *S
20 *• *^C^68^624. *LP"^7^M *OHIfl *^<ftLTERED *FORMflT^) *HOURLV *U, V, *SUMU, *SUM^V, *T, *P, *SflL.
^21 *C^68917. *LP *^82M *OHIfl 27 *flPR-29 *JUL 75, *HOURLV *U, V, *SUMU, *SUMV, *T, *P, *SflL.
22 *C15304. *LP *1^82M *OHIfl *^<flLV. *FORMflT^).27flPR-29JUL75, *HOURLV *U, V, *SUMU, SUM
23 *C15324. *LP *2S2M *OHIfl *^(flLT. *FORMflT)27flP^R-2^^J^UL7^5^, *HOURLV *U, ̂V, *SUMU^,SU^M
24 *.C15^3^34.LP *^282^M *OHIfl *^<^f^lLT. *FORMflT^)27flPR-29JUL75, *HOURLV *U, V, *S^UMU,SUM
25 *,C^15^374^'.LP^;,4.82M.*^OHIfl *^<flLT. *FORMflT^)27flPR-29JUL75, *HOURLV *U, V^, *SUMU, SUM
26 *C^68226. *LP *27M SU^NFLO^WER^S^) *2^3flPR-28JUL75, *HOURLV *U, V^, *SUMU, *SUMV, *T, *P
27 *C2^6834. *LP *52M *S^U^HFLO^WER^(^B)*^<flLT. *FORMflT)*28flPR-28JUL75, *HOURLV *U,V,SUM
28 *C15^394. *LP *78M *SU^NFLO^WER^<^B>*^(^f^lLT. *F^ORMflT)28flPR-28J^UL75, *HOURL^V *U,V,SU^M
29 *C^68423. *LP *.^9^;3M *SUNFLOWER<^B) *28flPR-28JUL75, *HOURLV *U, V, *SUMU, *SUMV, *T^, *P
30 *C44127..,LP':25M *SUNFLOWER(C) *^(^f^lLT. *FORMflT)29JUL-12SEP75, *HOURLV *U^, V, *SU
*3^'^1 *. *C452^3i;^,LP *75^M *SUNFLOWER^(C) *^(flLT. *FORMflT)29JUL-12SEP7^5, *HOURLV *U, V, *SU
*^: *. *C^503^3^0. *LP *9^0M *^SUNFLO^WER<^C)^<flLT. *FORMflT)29JUL-12-SEP75, *HOURLV *U,V,*SU



*G *:NTIFIC CONTENT

NAME OF ^DATA FI^E^LD
R^EPORTI^NG UNITS

OR CODE

METHODS O^F O^BS^ERVATION AN^D

INSTRUM^ENTS USED

(SPECIF^Y TYPE AND MODE^L)

ANA^LYTICAL METHODS

(INCLUDING MODIFICATIONS)

AN^D LA^BORATORY PROCEDURES

DATA PROCESSING

TECHNIQUES WITH *FILTERI

AND AVERAGIN^G

Speed

*(u^, *v)

temper^ature

pressure

salinity

cm/sec

*^°C

*db

*o/oo

*Aanderaa curren^t meters

model *RCM-^4

see //A see *^//C

20 minute sensing period

*•^NOA^A ^FORM ^2^4-1^3 1^3^-^7^2^1 *USCOMM-OC



ACCESS
NUMBER

7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403
7800403

*REF
NUMBER

310053
310054
310055
310056
310057
310058
310059
*TW0980
*TW0981
*T^W0982
*TW0983
*TW0984
*^TW0985
*TW0986

FILE
TYPE

*C022
*C022
*C022
*C022
*C022
*C022
*C022
*F022
*F022
*F022
*F022
*F022
*F022
*F022

*PROJ
CODE

0071
0071
0071
0071
0071
0071
0071
0071
0071
0071
0071
0071
0071
0071

*INST

3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103

PLAT

*31YQ
*31YQ
*31YQ
*31YQ
*31YQ
*31YQ
*31YQ
*31YQ
*31YQ
*31YQ
*31YQ
*31YQ
*31YQ
*31YQ

CRUISE
NO

*TW0980
*TW0981
*TW0982
*TW0983
*TW0984
*TW0985
*TW0986
*Y7501^-C
*Y7503^-A
*Y7503-C
*Y7504-A
*Y7504^-B
*Y7505-C
*Y7507-C

CRUISE
START

01/28/75
03/04/75
03/19/75
04/01/75
04/17/75
05/19/75
07/29/75
01/28/75
03/04/75
03/19/75
04/01/75
04/17/75
05/19/75
07/29/75

CRUISE
END

02/04/75
03/05/75
03/19/75
04/02/75
04/18/75
05/20/75
07/29/75
02/04/75
03/05/75
03/19/75
04/02/75
04/18/75
05/20/75
07/29/75

*NUM
*STA

35
30
10
12
9
12
9
35
30
10
12
9
12
9

*NUM
*REC

1,742
1,463
427
772
575
867
360

1^,742
1,463
427
772
575
867
360

*t 1



3 I ACCESSION
NUMBER 78^-^0^4^-^0^3

DATA DOCUMENTATION FORM

*NOAA FORM 24^-13 U.S. DEPARTMENT OF COMM^ERCE
NATIONA^L OCEANIC AND ATMOSPHERIC ADMINISTRATION

NATIONAL *OCEANO^GRAPHIC ̂ DATA CENTER
R^ECORDS SECTION

*ROCKVI^LLE. MARYLAND 208^8^2

FORM APPROVED
*O.M.B. No. *^41-R26^31

*c

This form should accompany all data submissions to *^NODC. Section A, Originator Identification,
must be completed when the data are submitted. It is highly desirable for *^NODC to also receive the
remaining pertinent information at that time. This may be most easily accomplished by attaching
reports, publications, or manuscripts which are readily available describing data collection, ^analy-
sis, and format specifics. Readable, handwritten submissions are acceptable in all cases. All
data shipments should be sent to the above address.

^6^.

*/ ̂ Co *^A^JD^<^X^iTll^//T^/ *^A^- ORIGINA^T^OR IDENTIFICATION

THIS SECTION MUST BE COMPLETED BY DONOR FOR ALL DATA *TRANSMITTALS

1. NAME AND ADDRESS OF INSTITUTION. LABORATORY. OR ACTIVITY WITH*^.*^.*^: *_ ̂ - ̂ 2^.7 ̂ -
School of Oceanography
Oregon State University
*Corvallis, OR 97331

*ICH *S^ilBMITTE^DDATAA *E *ASSOCIATED

*P^D^f
2. EXPEDITION, PROJECT, OR PROGRAM DURI^NG WHICH

DATA WERE COL^LECTED

WISP^, *UP-75 (1975)
*NSF Grants *OCE 7̂ 4-22290 and

*IDO 71-0̂ 4211

3. CRUISE NUMBER
DATA IN THIS *SH

WISP^, UP-75

*i) USED BY ORIGINATOR TO IDENTI^FY

*^7^g *^<^>^y^-c ̂ -^3.^^ *^-^»^? *^j
*^kTORl 7. *^\ *. DATES4. PLATFORM *NAME(S)

*R/V *YAQUINA

5. PLATFORM *TYPE(S)
^(E.G.. ̂ SH^I^P^, B^UOY. ^ETC.^)

6. PLATFORM *ANDOPE^RATO^R^
*NATIONALITY(IES)

PLATFORM

Ship *RV *YAQUINA

OPERATOR

Oregon
State
Univ.

FROM
*MO^-DAY^.Y^F

27 Jan̂ , 75 29 *Jul 75

8. ARE DATA PROPRIETARY^?^

*J^X^X| NO *| *]YES

IF YES. WHEN CAN THEY BE RELEASED
FOR ^GENERAL USE^? YEAR *MONTH_

9. ARE DATA DECLARED NATIONAL
PROGRAM *(DNP)?
(I.E., SHOULD THEY BE INCLUDED IN WORLD
DATA CENTERS HOLDINGS FOR INTERNA-
TIONAL EXCHANGE?)

*^nNO ^(YES *j PART ^(SPECIF^Y BE^LO^W)

10. PERSON TO WHOM INQUIRIES CONCE^RNING
DATA SHOULD BE ADDRESSED WITH TELE-
PHONE NUMBER (^AND ̂ ADDRE^SS IF OTHER
THAN IN *ITE^M-1)

Dr. Jane ̂Buyer, Dr. Bob Smith
(503) 754-2206 *.

11. PLEASE DARKEN ALL *^MARSDEN SQUAR^ES IN WHICH ANY DATA
CONTAINED IN YOUR.SUBMISSION WERE COLL^ECTED.

GENERAL AREA

^in^- *i^«^r ̂ o^r 10̂ ' 0 '̂ *̂ »• *̂ «•

^no *̂ ^HO *̂ *î « r̂ *̂ < •̂• no -̂ *i4^o -̂ no *̂ *ic r̂ 1^0 -̂ 10̂ * *̂ «^o

*NOAA FORM 2^4-^1^8 *U^SCOMM-DC *^4^42^6B^-P72



*B. SCIENTIFIC CONTE^NT

Include ^enough info^rmation conce^r^nin^g manner of observation, instrumentation, an^alysis, an^d data reduction routines to m^ak^e them un-
derstandable to future users. Furnish ̂ the minimum documentation considered relevant to each data type. Documentation will be reta^ined as
a per^manent part of the data and will be available to future users. Equivalent information al^ready available may be substituted for this sec^-^
tion of the form (i.e., publications, reports, and manuscripts describing observational and analyti^cal methods). If you do not provide equiv-
alent information by attachment, please complete the scientific content section in a manner similar to the one shown in the following
example. *' *' *• *•

EXAMPLE (HYPOTHETICAL INFORMATION)

*NAM^E *OF *DATA *FIEL^D
*REPORTING *UNITS

*OR *CODE

*METHODS *OF *OBSERVATION *AND

*INSTRUMENTS *US^.ED

*(SP^ECIFY *TYPE *AND *MODEL)

*ANALYTICAL *METHODS

*(INCLUDING *MODIFICATIONS)

*AND *LABORATORY *PROC^EDURES

*DATA *PROCESSING

*TECHNIQU^ES *WITH *FILTER^ING

*AND *A^VERAGING *-

*^V/^A
*^J *^ft^o^)

*^ST^D
*^f^-^s^s^e.it *-

*coor */^-^or^e/ *^S^t^al^e.

*u^ni
*,^+.
*i^t^*

*^«.l *^C^6^n^> *^p^a^n'^s *^•^*^
*^t^o^] *^f^t^. *^F^*^r^*l *^bc^r^f^t^/^e^s

*cor^e^r

*/i^/^A
*N^/A

*^C^a^r *^b^o *^/^l^i^fe^.

*^S-^t^n^c^t^e^r *//i ̂ f^o^r*t^s^a^t^s^

*^M^/A

*•^>^e ̂ a^s^
^R^oc^k*^T^/

*^y

(SPACE IS PROVIDED ON THE FOLLOWING
*^' TWO PAGES FOR THIS INFORMATION)



*B. SCIENTIFI^C CO^NTENT

NAME OF DATA FIELD

Temperature
Conductivity

1

*^-..^.•.•••.^-.•

REPORTING UNITS

OR CODE

*°C

mhos /cm2.

METHODS OF OBSERVATION AND

INSTRUMENTS USED

(SPECIFY TYPE AND MODEL)

*Geodyne *CTD

*^'

ANALYTICAL METHODS

('INCLUDING MODIFICATIONS)

AND LABORATORY PROCE^DURES

(see attached sheet)

*^•^<^-

^^^1

*^V^T^l
*o
^^^1

*\

*^T^>

*\*
^— ̂ —^a
*^"^^ *^r^x

*r ̂ 3;

*^W'^r^-'^r^-:^:^;.^— *:-'^-" *•
*^"^, *-...^-^. *^--.- *.

DATA PROCESSING^*^'^

TECHNIQU^ES WITH FILTERING *^"*^

*. AND AVERAGING *.

values averaged over
1. *" meter intervals

*^£^-^<^^^l^^^-^<^^^-^<

*^^ *^^ *^>^J *^-^J *^>^J *^^ *^X3^\

^- *^*• *o *^O *^o *° *^° *^^

*^?^t *^"^^^^ *^^ ̂ -^A
*^(^S ^^^3 *^^ *^D ^§
*. *^» *^\ *^» *^' *. *i *^>^^

*^i^*^^^«^«^^
*^» ̂ 2 *^5'^2^-^s^5^«:
*^«^A *^W *^*.^*^„^<^" *^W

*^*^-^-^a^a *^W^-

^•
*NOAA ^FORM 24-^13 13-7^2) *^USCOMM-DC *442^89^-P72



*B. SCIE^NTIFIC CO^NTENT

NAME OF ^DATA FIE^LD
R^EPORTING UNITS

OR CODE

METHODS OF OBSERVATION AND

INSTRUMENTS USED

(SPECIFY TYPE AND MODEL)

ANALYTICAL METHODS

(INCLU^DING MODIFICATIONS)

AND LABORATORY PROCEDURES

DATA PROCESSING *,*

TECHNI^QUES WITH ^FILTERING

AND A^VERAGING

*NOAA F^O^RM ̂ 24^-1^3 ̂ (^3-7^2) *USCO^MM^-DC *442^8^B^-P72



*C. D^ATA FORMAT

This inform^ation is requested only ̂ for d^ata transmitted on punched cards or magnetic tape.
H^ave one of your data processin^g specialists furnish ans^wers either on the form or by attachin^g^
equiv^alent readily avai^l^able documentati^o^n. Identify the nature and meaning of all entries and e^x^-^
plain any codes used.

1. List the record types contained in your file, *transmittal (e.g., 'tape label record, master, de-
tail, standard depth, etc.).

2. Describe briefly how your file is organized.

3-13^- Self^-explanatory.

14. Enter the field name as appropriate (e.g., header information, temperature, depth, salinity.

1^5. Enter starting positi^on of the field.

16 .̂ Enter field length in number columns and unit, of measurement (e.g., bit, byte, cha^racter,
word) in unit, column. *^(

17. Enter attributes a^s expressed in the progr^amming langu^age specified in i^tem 3 (e.g.,
*"^F 4.1," "BINARY FIXED (5.1)")-

18. Describe field. If sort field, enter ̂ "SORT 1" for first, "SORT 2" for second, etc. If
field is repeated, state number of times it is repeated.

*NOAA FORM ^24^-13 *USCOMM^-OC *442I9^-P72



*C. DATA FORMAT

COMPLETE THIS SECTION FOR PUNCHED CARDS OR TAPE, MAGNETIC TAPE, OR DISC SUBMISSIONS.

1. LIST R^ECORD TYPES CONTAINED IN THE *TRANSMITTAL OF YOUR FILE
GI^VE METHOD OF IDENTIFYING EACH RECORD TYPE

Header Block - list is. enclosed with mag tape (there are 5 cruises)
Data Blocks *.- each cast is. composed of 2 header cards, and numerous

lines of data. See p. 27-28 of enclosed data report
for header card information.^- P. 28-29 gives data *^>layout^v

2. GIVE BRIEF DESCRIPTION OF ̂ FILE ORGANIZATION

Header block followed by as many data blocks as needed.

(8 cruises)

*3. *ATTRIBUTES *AS *^EX^PRESSE^D *IN *PL-1

*FORTR^A^N

*I *I *AL^GOL

*| *| *_

I I COBOL

LANGUA^G^E

4. R^ESPONSIBLE COMPUTER SPECIALIST:

NAME AND PHONE NUMBER William Gilbert (503) 75̂ 4-2206
ADDRESS ^School of Oceano^graphy^. Oregon State Univ.^, *Corvallis^, OR 97331

COMPLETE THIS S^ECTION IF DATA ARE ON MAGNETIC TAPE

*S. RECORDING MODE

^6. NUMBER OF TRACKS
(CHANNELS)

7. PARITY

8. DENSITY

*[^X| BCD *.| ^[BINARY

I *| ASCII *| *| ̂ EBC^DIC

*n
*^fXl SE^VEN

I *| NIN^E

*n
1 ^[ODD
^L^i] EVEN

^0^3] 200 *BPI *! *| ^1600 *BPI

*[ I 556 *BPI

[^1^x1800 *BPI

*n

9. LENGTH OF INTER-
RECORD GAP (1 *F KNOWN) *[^j^y 3/4 IN *CH *^]'

*n
^10. END OF ^FILE MARK

*^L^XJOCTAL 17

*n
11. *PASTE-ON-PAPER LABEL DESCRIPTION (^INCLUDE *.*

O^RI^GINATO^R NA^ME AND SO^ME LAY ^SPECIFICATIONS
OF DATA TYPE. VOLUME NU^MBER)

Oregon State University
School of Oceanography
BCD Even Parity. WISP^, *^-UP-75^-,
7 Track 800 *BPI *^'. *.^"

12. PHYSICAL ^BLOCK LENGTH I^N BYTES

^4000

^13. LENGTH OF BYTES IN BITS

^6
NO A A ^FORM 2^4-1^3 *USCOMM-OC *442^B^9-P72



RECORD FORMAT DESCRIPTION

RECO^RD NAME

14. FIELD NAME

*•Sta. No. *^'

*Sta. *Designatoi
Month
Day
time *(z)
Latitude *(N)
Longitude *(W)
Swell *directior
Swell height *(^i
Swell period *(^s
Wind direction
Wind speed. *(knc
Barometric *pre^s
Wet bulb *te^mpei
Dry bulb *tempei

*WMO weather *^t
Cloud Type
Second cloud *t^>
Cloud amount
Visibility cod^e

•

15. POSITION
*FROM-1
MEASURED
IN

*^(^e^^^, bits, by tot)

(if used)

*t)

*ec)

*^ts)
sure *(mb)
*ature
*ature
ode

*pe

-

16. LENGTH

N U M B E R

*'

•

UNITS

*FII

col.
col.

Col.

17. ATTRIBUTES *^'

*i

ST^. HEADER CAR^!
• *i

1-3
4

5-8
9-1011-12 *:
13-16 *:

18-23
24-30
31-33
34-35
36-37
38-40
41-42 *.
43-46
47-50
51^-54 *:

55-56
58
60
61
62 *^:

^-

IB. USE AND M ^ E A N I N G

*,

Station number
*U *= up cast; *D *= down

*.^. *' *^•

^1

14.6 *= 1014.6 *mb *^•
*°C
*°C

*.

*:

*NOAA ^FORM 2^4-^13 *USCOMM^-DC *44^2^B8-P7^2



RECORD FORMAT DESCRIPTIO^N

^RECORD NAME

14. FIEL^D NAM^E

^• *^'

Bo^tto^m depth *(
Surface te^mper
Su^rface *salini
depth of folio

salinity *(o
*CTD number
year (197^4)

Data

Depth *(^m)
Temperature *(°(
Conductivity *(i
Salinity *(o/oo.
Sigma- *T

(Repeats)

^15. POSITION
*FROM-1
^MEASURED
IN

(^0^4 ,̂ *^b t̂̂ t̂ i, ̂ byt̂ e^s)

*)

*ture 7 *^i
*y - 1 *m
ing *salin
*oo)

•

^I)
*imhos/cm^2)

16. LENGTH

N U M B E R

*ty *(m

•

UNITS

SEC

17. ATTRIBUTES

*^ND HEADER CA^R^!

Columns

1-4
5-8
9-14
15 -̂18
19-24
25-28
29-32

•

18. USE AND M E A N I N G *' *^V

*.^;

^-

*NOAA FOR^M 24^-1^3 *USCOMM-^DC *^4^42^6^9-P72



RECORD FORMAT DESCRIPTION

REC^C^ED ^N^AME
*^^_

^14. ^FIEL^D NA^ME 15. POSITION
*FROM-1
MEASURED
IN

*^r<^H^,b^f^l^»^,^b^r^*^w^;

•

16. LENGTH

NUMBER UNITS

•

•

17. ATTRIB^UTES

•

18. USE AN^D MEANING

*\

•

*NOAA FORM 24^-13 *USCOMM-DC *442^S^8^-P72



RECORD ^FORMAT^,^DESCRIPTION

RECORD NAME
^*

1^4. FIELD NAME

*.•^i

*^'

IS. POSITION
*FROM^-1
MEASUR^E^
IN

(̂ f̂ a.̂ * ,̂ *^Ut̂ B, ^b^y t̂̂ e^s

•

•

16. LENGTH

NUMBER

•

*;

*i

*i

*i

*:

^I

*^•;

*!

*;

*i.

UNITS

*.

•

*i

17. ATTRIBUTES

*i

*: *•^"

*•;

*^i

•

*i

*^i

• *• *^: *'

*^t 1

^•

18. USE AND MEANING — *^• *.

*'

^1

*: *• *. *^«
*i *i

*'

•

*^.

^• *.^':. *^;*^f
*USCOM^M.DC *^442^1^0-P7Z



*D. INSTRUMENT CALIBR^ATION

This calibra^tion infor^mation will be utili^zed by *NOAA's National *Oceanographic Instru^mentation Cente^r in their efforts to develop calibration
standa^rds for voluntary acceptance by the *oceanog^raphic com^munity. Identify the instruments used by your organization to obtain the scien-
tific content of the DDF (i.^e., *STD, temperature and pressure sensors, *salinometers, o^xygen meters, *velocimeters, etc.) and furnish the cal^i-
bration data requested by completing and/or checking *(" *\^/"^) the appropriate spaces. Add the interval ti^me (i.e., 3 months, 6 months, 9
^months, etc.) if the fixed interval calibration cycle is chec^ked.

INSTRUMENT TYPE
*(MFR.. MODEL NO.)

*CTD

DATE O^F LAST
CALIBRATION

-

INSTRUMENT WAS CALIBRATED BY

YOUR
OR^GANIZATION

*(^V/l

X

^-

OTHER
OR^GANIZATION

(GIVE NAME)

CHECK ONE:
INSTRUMENT IS CALIBRATED

AT ^FIXE^D^
INTER^VALS

*(^v/^)

BEFORE
OR

AFTER USE

^I^N^/^'

*-^'^•^-^;.

BEFORE
AND

AFTER USE

*«^/)

X

•

ONLY
AFTER
REPAIR

I^N^/^'

•

ONLY
WHEN
NEW

*^(v^7)

*.

INSTRU-
MENT

IS
NOT
CALI-

BRATED

*(^/»

•

*^'

NO A A FO^RM 24^-13 *USCOMM-DC *442IB^-P72



Documen^t^a^t^ion of Proce^ssed *^STD *V^eloci^me^ter Data

Natio^nal *Ocea^no^graphic Data C^en^ter

Se^pte^mber 1971

Please use this form as a supplemen^t to the *^NODC "Data Definition
Form, General Information."

All items on thi^s for^m are considered of i^mport^ance to the archive
processing and futu^re ̂u^se. of *STD-velocimeter data. In submittin^g co^mputer
processe^d data, i^t is ̂ e^specially i^m^portant to complete the section, titled
"Reduction-Processing."

A. Instrument - Sensors

1. Instrument - Se^nsors

a. Manufacturer *Geodyne *CTD
*b. Model
*c. Se^rial
*d. Sensor^s (̂ Tĥ e que^s^t^ion^s ^as^ked abo^u^t^" each sensor li^sted may

serve as a guide for i^nformation to be submitted about oth^er
sensors.)

2. Salinity (Compe^nsated Conductivity)

a. Model
*b. .Serial
*c. Date of last calibration Data was.calibrated using samples

collected during casts.
3. Temperature

a. ^Model
*b. Serial
*c. Date of l^ast calibration Data was calibrated using samples

collected during casts.
*. ̂ 4. Pressure

a. Model
*b. Se^rial
*c. Date of last calibration *:A^ugust 197̂ 4 *>^' *^" *'^_^'• *' *; *^,.
*d. If pres^sure is record^ed as depth, what relation^ship was used

to ̂ a^rrive at dept^h?



5. Sou^n^d Ve^locity

a. ̂ M^od^el
*b. ^Serial n^u^m^b^er
*c. ̂ Dat^e of ̂L^ist calibra^tion
*d. Is raw c^a^li^bra^tion dat^a available? ^Yes No
*e. ̂ Pe^rson to be contacted ̂ for calibration infor^mation.
*f*. Ref^erence ̂ equ^ation us^ed for sound velocity (i.e.*, ^Wilson,

Greens^pan, ̂ etc., or variations *th^cron)*.

6. Conductivity (if used)

a. Mod^el
*b. Serial
*c. Date of l^ast calibratio^n Collected samples used to calibrate

data during cruise.
7. Other (^Attach a list for other param^eters such as ambient li^ght,

*transmissivity*, etc.)

8. Is calibratio^n ̂data for the above sensors available? Yes X ̂ No

^9. ̂ Rave you modified your instrument and/or sensors? yes

10. Which paramet^er^s are affecte^d by the modifications? conductivity^, *T

11. What is the result of the modification with respect to the accuracy,
resolutio^n, an^d preci^sion of the data? improved data quality

*B. Operational '^Metho^ds

1. Mode of use *. *. *•. *•

^(^a^) Platfor^m ̂ is affected by pitch a^nd roll which is not decoupled
fro^m the package.

*b. Platfor^m is stable o^r platform ^motion is decoupled from .pac^kage.
*c. Unit i^s *f^re^efalling.
*d. Other ̂(describe).

2. ^Lowering rate *(mete^rs/min)

a. ^Enter l^o^w^ering'rate^' in r^e^gions of high parameter *^S^r^a^di^ent9^^^,^e *^» *^.
*b. ̂ E^nter lo^w^ering rate in regions of low para^met^er gr^adients *30m/minute

3. Tim^e Response

a. Unit measu^res continuou^sly



*CTD 1
*. *CTD 3, ̂4^, 5
*b. ̂Unit ̂me^a^s^ur^e^s 1 ̂ sam^pl^es p^e^r second
*c. ^S^amples a^re av^era^g^e^s o^f m^e^a^su^re^m^e^n^ts ov^er ti^m^e or

1 *m d^epth.

^4. ̂Pow^er Supply

a. Po^wer supply^' is *unstabili^zed ^-Max^i^mu^m ^fluctuation^s -I-
Volts abo^u^t vol^e^s *^nom

*b. ̂ Po^wer supply to th^e followin^g po^rtions of the syst^em is
st^abili^zed. The instrument package which is lowered into the

water use a.self contained battery power supply.
5. Field Checks (^I^ndicat^e any op^erational "Bec^k" tests routi^ne^ly ̂ mad^e^

on t^he sy^stem (e.^g.^, ice point tests o^n te^mpe^rature sensors^,^
electrical t^e^st^s, etc.). (De^scribe) Collected sample *T - *S were

compared to profile listings.
6. Thermal ̂ Envirô nment

a. I^nstrume^nt ̂ st^ored in water bath at *^°C to *°C

*C. Reduction-Processin^g

1. Primary Data O^u^tput

a. Strip cha^rt (state scale setting *(s))
*b. Paper tap^e
*^/^Q ̂ Magnetic tape *(CTD's)

(1) Di^git^al *(Ĉ TD̂ 's)
(2) Analog *' *.

2. Initial Reducti^on

Down trac^e only
*b. Down trac^e ̂ and up trace processed

(1) Separ^ate
(2) Averaged

*c. Multiple *lo^werings through depth interval
*d. Values ̂'smoothed against depth. Describe (e.g., running

average, etc.)
*e^) Special routine^s.to compens^ate for "^spiking" (describe)

Compressi^on applied to final data record (i.e., vertical
spacing, rounding of depth, temp^erature, salinity, etc.)

Spikes removed by removing those values tha^t looked bad on
*T^, *S^,^,a plots.



*3. *Co^r^r^ection^s

*a^* *^Were *corr^ec^ti^ons *ap^pl^ie^d *to *^fi^nal *data? *y^es
*b. *Correc^tions *b^ased *on *(^by *pa^r^a^m^eter)

*Sur^fac^e *sa^mple
*.On-lin^e *sa^mplers *(^give *^-d^epth *rel^ation *to *p^robe) *T, *C *(2 *^m *above

*(3) *^S^ep^ar^a^te *lowerings *(^Nansc^n *c^ast^s^, *other *probes) *probe)
*• *^' *(^4) *Ot^her *__ *._

*c. *For *correct^ed *d^ata^, *^what *is *the *esti^mated *avera^ge *accuracy
*of *the *f^in^a^l *^data? *For *uncorrected *data, *what *is *the *avera^ge
*bia^s *(if *kno^wn)? *^^ *,.

*(1) *Depth-pressure *+ *^p *^9 *±0.2
*(2) *Te^mperat^ure *+ *^p. *03 *±0.02
*(3) *Salinity *+ *Q.Q3 *±0.02
*(^4) *Sound *Velocity *+ *_



ACCESSION ̂ NO TRAC^K NO.
PRO^JECT
IDE^NTIFICATION

STEP DATE *^,

*ORIG. T^A^PE *^n j^ f^c^a^a^a^^
D U P L I C A T E * f A P ^ ~ E * . ' ^ * ^ " * ^ / ^ "

^ R E F O R M A T T E D T A P E

R E F O R M A T T E D DISK *^)^ l

F I R S T * M U L C H E K

FINAL *MULCHEK

*^MPD75 OR *F02^2

D A T A SET FINALIZED

^1^- *^/^5^-^&^6

*.^-

*INIT.

*^f^-^^^M
*^r

*^fO^^^7

*. T A P E OR
DISK *DSN *• *^f. *.

*<— *\^~^>^. *^o *^S^? *^^ *^Q *^^^(^/^i^^^t^^^^
*^--• *^~ *^'^~^~ *^^^z^\ *^r

*^~^~^\^\ *^<^Q ̂ 1 *^^^O^^) *)^-^^^«^< *^' *^^

NO.
FILES

^t^o *^~

*^f^o

*^U^9

* L R E C L * B L K S I Z E ^ ,

*^y^t^t^o

^0—

^4^00

*^<^2^?^y
*^t

NO.
RECORDS

*^' *^-R^tP^'O^'R^T^tU *I^U

A D D I T I O ^ N A L E R R O R S / C O R R E C T I O N S (NOT REPORTED TO

^COMMENTS ( T R A C K S D^ELETED, FIELDS DELETED^, ETC. ) *^r



*^^^BESS *REF FILE *PROJ *INST PL^OT CRUISE CRUISE CRUISE *NUM *NUM
^T^I^MBER NUMBER TYPE CODE NO *ST^f^lRT END *ST^f^t *REC

7800403 *TT3964 *F015
7800403 *TT3965 *F015
7800403 *TT3966 *FO15
7800403 *TT3967 *F015
*78004O3 *TT3968 *F015
7800403 *TT3969 *F015
*78p_.a403 *TT397Q_F01.5
7800403 *TT3971 *F015
7800403 *TT3972 *F015
7800403 *TT3973 *F015
*780O4O3 *TT3974 *FO15
7800403 *TT3975 *F015
7800403 *TT3976 *F015
7800403 *TT3977 *F015
7800403 *TT397B *FO15
7800403 *TT3979 *FO15
7800403 *TT3980 *̂ FO15
*7BO0403 *TT3981 *FO15
7800403 *TT39Ŝ 2 *F015
7800403 *TT3983 *F015
*^J^J^B^OO4O3 *TT3^9B4 *F015
*^^^^^f^e>403 *TT3985 *F015
*^^^^^^^D4O3 *TT398^6 *FO15
7800403 *TT3987 *F015

3103 *317F *C75514.LP
3103 *317F *C75615. *LP
3103 *317F *C751^14. *LP
3103 *317F *C75215. *LP
3103 *317F *C75314.LP
3103 *317F *C75414.LP
3103 *317F *C74615. *LP
3103 *317F *C74716. *LP^"
3103 *317F *C74813. *LP
3103 *317F *C75015. *LP
3103 *317F *C686^24.LP
3103 *317F *C68^917. *LP
3103 *317F *C15304. *LP
3103 *317F *C15324. *LP
3103 *317F *C15334. *LP
3103 *317F *C15374.LP
3103 *317F *C682^26. *LP
3103 *317F *C26834.LP
3103 *317F *C15394. *LP
3103 *317F *C68423.LP
3103 *317F *C44127.LP
3103 *317F *C45231.LP
*31O3 *317F *C5O33O. *LP
3103 *317F *C74917. *LP

01/̂ 28/75 05/15/75 ̂ $̂ -̂ 1
01/28/75 05/15/75
01/28/75 04/26/75
01/28/75 04/26/75
01/28/75 04/26/75
01/28/75 04/26/75
01/28/75 04/26̂ /7̂ 5
0̂1/2̂ *8/75 04/̂ 26/75
01/28/75 04/26/75
01/28/75 04/26/75
04/26/75 *O7/29/75
04/26/75 07/29/75
04/26/75 07/29/75
04/27/75 07/29/75
04/27/75 07/29/75
04/27/75 *O7/̂ 29/75
04/28/75 07/28/75
04/28/75 07/2̂ 8/75
04/28/75 07/̂ 28/75
04/28/75 07/28/75
07/29/75 09/12/75
07/29/75 09/12/75
07/̂ 29/75 09/12/75
01/28/75 04/̂ 26/75

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

2,201
1, 082
^2,240
2,240
2,240
^2,240
2,202
1,083
1,081
2, 124
2, ̂ 123
2, 123
2,569
4,599
2, 126
2, 126
2, 126
*̂ £, 1̂ 2̂ 6
2, 1̂ 23
^2, 114
2,239
2,̂ 201
2,̂ 20̂ 2
2,238

*^=^=== *=^==^=: *^:^=^:^==^=:=::^=:



*(^^^Y\^0^^^^^j^a^&^^
*^, *^c

*/



^-^7^8^-^040^3
June 26̂ , ^1975

MI^NIMUM DOCUMENTATION PREFERRED WITH
• THE SUBMIŜ SION̂ ' OF INSTRUMENTED CURRENT DATA

TO *NODC

The purpose^, of this addendum to the *NOAA Form'2^^-13 *(^t-72), Data Documenta-
tion Form (DDF), is to esta^bli^sh the minimu^m documentation preferred with the
submission of instrumented current data to the National *Oceanographic Data
Center *(NODC). It also provides guidance for properly recording this documen-
tation on the DDF^; or, on this sheet in the absence of reports, publications,
or other products containing the desired documentation.

A. Instrument Documentation;

1. Manufacturer^, instrument name ^and model ^"number. (Record on DDF,
Section *B, third column) *Aanderaa *RCM-^4

2. Publication^^*) ̂ p^roviding- instrument specifics. (Attach publication^^*)*
to DDF or reference below)

a. see ̂ /^/A-2 *•

*^v. *' *•

*^y^- *^:—
see *^#A-3 3. Modifications made to the instrument and resultant effects on the data.

(Record on DDF, ^Section *B, fourth column)

*^U. Complete the following in the space provided if other than by manufac-
turer^'s specifications.

Conductivity
a. S^p^e^e^d Range 30-50 *^mmhos/cm^2

*b. Speed Threshold *.
Conduct^ivity

*c. Ŝ peê d Preci^sion ±0.02 *mmhos/cm 2̂

*d. Speed Accuracy

*e^^ Inclinometer Acc^uracy (if not
recorded^, indicate so)

*f. Direction ̂Precision

*g. Direction Accuracy

*h. Depth Precision (if depth
is not recorded^-, indicate so).

*i. D̂ epth Accuracy (omit if
depth is not recorded)^-



*B. ̂'O^bser^vation Platfor̂ m Doc^u^mentation:

1. Briefly descri^be in t̂ he t^hird colu^mn of Section *B the type of plat-
form (ship^board^, taut surface or subsurface mooring^, etc.) from
^which observations ̂ were taken and how the instruments were mounted
(̂ on mooring^, etc.)^; or, reference below the *publication(s) containing
this information, if co^mmonly available.

a. see *̂ #b

*b.
*c.
*c.

*C. Data Rec^ording Mode and Treatment Documentation:

Describe in detail ̂ the initial at sea instrument sensing time interval̂ ;̂
â nd̂ , the time interval between consecutive, discrete, ̂ and processed observa-
tions. For example:

1. Record on DDF^, Section *B, third colu^mn:

a. Sensing peri^od (unit of tî ne for one at sea. b̂ urst or other read-
ing for spee^d, direction, temperature, etc.). 20 ̂minutes

*b. Interrogation interval (interval between at sea recorded consec-
utive readin^gs).

2. ̂ -Record oh the DDF^, Section *B, fifth column:

a. Number of at sea readings used for a discrete observation as
recorded on final processed data record. 1

*b. Resultant tî m̂ e interval between consecutive processed observations.^* *^h°ur

see *^#^C *c^« ̂Method of determinin^g final discrete observation ̂ (avera^ging
techni^que*)*.

*d. Method of sum^mari^zing if data sû mmary is provided. Include number
of observation^s, time, interval bet^ween observations, period of
time to which sû mmar̂ y applies, applicable statistical methods, etc.

see *^#C *e. Specific data editing and processing (smoothing and filtering)
proced^ures^, corrections applied (for vertical ̂ and/or horî zontal
oscillations^, tilt angles, etc.).

*f. Method of determining platform motions.

*D. Other Documentation Affecting Data ̂ Quality (record in column five of
DDF ^Form^) see *^#D

Specify and describe envirô n̂ mental conditions (waves, ̂ fouling, tidal
affects, etc.) which may have a bearing on the final ̂ quality of the data.



76 * -̂

*1VAR *AANDERAA
*MANUFACTU^R^E^R *OF *^DATA *COLL^ECTING *INST^RUMENTS

*HARDANGERVEIEN ̂ 2^
5050 *NESTTUN
NORWAY
TELEPHONE: ̂ BERG^EN ̂ 27^2^31^4^

*^= CABLE: HELICON ^I

*^^ *" *:'" *^'*'^"*"*'• *^"•••'•^*"•"•^;^'*^-^f*•^^'•'.^•'^^•
*^'

RECORDING CURRENT METER

MODEL 4

A self-contained inst^rument
for recording speed and
direction *o^t ocean currents,
water temperature and
conductivity, and instrument
depth. Price *^N.kr 17,200.-
*FOB

This recording *curre^pt meter is based upon ̂ a rotor type current velocity sensor,
a magnetic compass for direction determination, and a thermistor for temperature
sensing. An electro^-mechanical encoder samples and converts the measurements to
binary digital signals which are then recorded on I/^A inch magnetic tape. The
binary signals are also transmitted to the surface by means of an acoustic
tr^ansducer, thus per^mitting in situ monitoring. An internal quarts crystal clock
actuates the instrument' at regular inter^vals. Power is provided by batteries
capable of up to 12 months' operation.

The in^strument consists of two main parts, the recording unit, and the vane
assembly. *. .T̂ he latter has a spindle which can be s^hackled into the mooring line
of a surface or sub-surface buoy. The motion of the velocity sensing rotor is
transmitted through the case of the recording unit via a magnetic coupling. The
magnetic compass is housed inside the recording unit. The velocity measurement
is in integrated form, while the direction measurement is momentary.

Sensors for depth and conductivity are installed oh request. Prices *N.kr 2,200.-
*an'd *N.kr 2,̂ 400.- respectively. The depth sensor consists of a bourdon tube driving
a ^potentiometer. An induction type sensor determines the conductivity.

The magnetic tape from this instrument can be read by the model 2103 Tape Reader,
and be convert^ed to punc^hed paper tape. The.ma^nufacturer offers a mail service for
tape reading. The present service regularly provides p^unched paper tape, IBM
compatible magnetic t^ape, direct print out or pri^nt out in real values.

DATASH^EET *D133^, MARCH^. 1972



S^PECI^FICATIONS

Wei^g^h^t in Air *.

Reco^r^d^in^g unit 1̂ 2.5 k^g.
Vane ̂as^s^embly 12.0 kg.

Di^me^n^sion^s

Over^all *lenght 136 c^m.
Recor^di^ng uni^t diameter 12.8 cm.
Vane ̂ size 36x100 ĉ m.

Dept^h Capability

Standard versio^n, 2000 meters.
^High pressure ve^rs^ion, *1^&5000 meters.

Materials Exposed to Sea Wat^er

Pressure case 90/10 *Cu^Ni ̂allo^y,
nickel pl^ated. Other parts acid
resistant ̂ steel or nickel plated
bron^ze. Vane^, 8 m^m red *FVC.

Spindle ê nd pieces desi^gned for 1^4 mm
max. diamet^er wire or rope and ̂force
of 2,000 kg. *+

A *gimbal mountin^g permits ̂ - 30
deviation between ̂-instrument and
mooring line.

Meas^urin^g Ran^ges and Accuracies

Current spe^ed, 1,5 to 250 cm/s^ec.
Direction, 0-360 -^-5 de^grees magnetic.
Temperature: Choice between three ranges.

Low range: *-2,46°C to *21,40°C.
High range: 10,08 *C to *36,00°C.
Wide range: *-0,3^4°C to *32,1^7°C.
Sta^ndard calibration^- curves ̂ are accurate
to - *0,1°C. Calibration to - *0,0125°C

*. is possible.
Con^ductivity, 0-60 *millimho.
Pressure: Choice between five ranges;
0-200 *PSI, 0-500 *PSI, 0-1000 *PSI, 0-5000 *PSI.
Accuracy, better than - *1^Z *o^£ ranĝ ?: 8̂000 *^psr-

^Measuring System

Rotary encoder system with *scquental
mea^suring of 6 channels by self-
balanci^ng brid^ge. Bridge is balanced
in 10 binary steps, and gives ̂ a 10
bit bin^ary word for each channel.
Me^asuring ̂speed, *4^J second per channel.
^The ch^annels arc: Reference (a control
measurement), Temperature, Conductivity
(option^al)^, Depth (optional), Current
Direction, Current Speed.

Record^in^g Sy^stem

Ser^ial recordi^ng of 10-bit binary word^s^
on 1/̂ 4 inch m^agnetic tape by use of s^hort
^and long pulse^s.
Total ̂ storage c^apacity 60̂ ,000 words. Tape
600 ft on 3 or 3 1/4 inch spools. ^End of
record puls^e (sync pulse) aft^er each
complet^ed cycle.

Telemetry

By crystal, controlled pulse cod^ed
aco^ustic c^arrier 16 3̂ 84 Ĥ z, 6 words
sent in the cour^se of 30 sec.
Detecting range with tun^ed hydro-
phone receiver is typically 800 *m.

Rotor Speed Reduction ̂ Gear

6,000:1 is standard. 40,000:1
and 1,200:1 available o^n r^equest.
T̂ hê se'̂ râ tes arc recommended for
sa^mplin^g intervals of 5 to 20 *min.
30 to 60 *min., and *^J to 2.5 *min.
respectively.

Clock

Accuracy - 2 sec./day over temperatur^e^
range 0 to *20°C. Operating time on
new battery, 3 year^s.

Sampling Intervals

60, 30,20,15, 10, 5, 2.5, 2, 1 and *^J*^
minutes according to interval selecting
p^lug. The 10 minute^s plug is standard.

E^xternal Tr^i^g^gin^g

is possible by applying 6 volts
pos^itive pulse to electric ter^minal
on top end plate. Same terminal also
gives output signals (5 volts pulses *•*
of negative polarity)*.

Batteries

Main battery, Tudor *9T1, or simil^ar
battery (9 volts battery 63x50x80 mm
non-magnetic)*. Clock battery, *Mallory
type *TR-113 (16.6 m^m *dia..21.1 mm long)

Recording unit: Plywood in^stru^ment
case 19x22x60 cm, 18 kg gross weight.
V^ane assembly: Cardboard box
17x24x103 cm, 14 kg gross weight.
P^ermis^sible drop height on wooden
floor, *^{ *m either item.

Warranty

One year against material and workman-
ship.

Acce^ssorie^s

Each in^s^tru^ment is delivered *witli tape
and batterie^s installed. 20 *prc^uia^rk^cd
identification label^s arc attached to
frame.
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*^\.A descri^p^tion o^f ̂th^e *Aand^or^oa *^RCI^M ̂use^d in *C^UE-^I

R^e^asons for *choo^s^i'^na t^he *RC^H^4

T^he *A^andera^a ̂ Rec^ed^ing C^urrent ^Meter Model ̂ 4 ̂ u^sed as t^he ^pri^m^ary

c^urrent ^measuring tool *i^\*CU^E^-I was subjected to ̂ an ext^ens^iv^e evaluation,

The instrument *v^/as *selected^\^or several *r^easc^n

- ̂it *v^/as available and *had^V *prove.n^'^Tield history,

- it *^v^/as i^nexpens^ive and *re^l^-atiV^ely si^mple and sm^all^,

- it could record spee^d, *d^irection^/^^ressure^, te^mperature^, and
conduct^i^vity, *maj^j^-i^-^ng ̂each meter pot^ent^i^ally ̂ a self^-cont^a^ined
recording *STD^x^and

- it was ̂a^v^ailable as a ^meteorological pac^ka^ge with only a
*chang.e^'^of sensors s^i^mpl^ifying data process^ing and ̂ inst^rument
p^r^e^p^aration.

*OS^u *B^u^gy ̂group task for CUE^-I

*During^\CUE^-I, the: primary emphasis *at^J)^S^t) *v/as on ̂ measurin^g currents

with a *secondary^Xnterest in *mete^m^^^H^t^J^gical measurem^ents. With that in

^mind, some 30 *RC^M4's *^a^"n^d^-f^>ve meteorological packages" ̂ were ordered. We

had on hand two *RCJ^>^14^^s *acquire^d^vf^^pr testing and evaluation. These two

*preliminar^y^tmits *v/ere used to *establ^Ts^k^j^i procedure for eva^luation for

*the^^riew meter^s.

^W^hat *^v.'as done following delivery of a new meter

A. ^Each met^er was inspected for shipping dam^ag^e, and all connections

*v/ere tightened. *• *^«,
*B. We had developed a quartz clock here at *O.S.U. prior to ̂knowing

that *Aanderaa had intended to supply one. ^Because of this, *Aanderaa's

clock was.removed, and ̂ the one of our own design and m^a^nuf^act^u^re was

inst^alled.
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*C. To check the new cloc^k at t^h^e s^ame ti^me as th^e new mete^r, e^ach

^meter wa^s .^p^laced in a refriger^ato^r cooled to about *7°C ̂ and was run on a

fiv^e *minute'sample period for 30 days. ^At the start of this 30 da^y period

the rotor w^as removed, and ̂ a const^ant sp^eed hysteresis motor was mounted

so that a *^m^aqnet^" assembly att^ached to its sh^aft would si^mulate th^e rotor

turnin^g ̂ at a constant rate. Our intent with this test was to check for
*^\ *• *^•' *• *'
varia^tions in sa^mple period le^ngth and multiple sample periods. By using

a constant speed motor the bit change recorded by the meter should be con-

^sta^n^t fô r e^ach ^samp^le ^p^er^io^d. ^Batte^r^y ^l^i^fe an^d ^tape ca^pac^ity co^u^l^d a^lso

be checked. The starting time and duration of a sample was checked each

day using *WWV as a time standard. Battery voltage and the ̂ motor supply

vo^lt^age wer^e tested each day. Much of our clock testing is su^mmar^i^zed in

F^igu^re 1-1.

*D. Follo^wing the 30 day cold test each ^meter's tem^perature sensor

was calibrated. Ten of our thirty meters had pressure t^ransducers, and

each of these pressure sensors ̂ was calibrated.
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C^RYSTAL OSCIL^LATO^R^
DWG *t.t *OC-1^118 *.

(Used ̂ wi^th 5-min^ute ̂inter^v^al clock)

T^E^MP *= 7^+1^° *C

*^i.i
*^i^; 20
*^y^l

10
^t^o
*I^U*^t^j

0
0

^3^
*o

10 15-

TIME (̂ d̂ aŷ s)

^Fi^gu^re

ACCUMULATED ER^ROR (6 TYPICAL U^NITS)

-60 -̂ 40 -̂20

SLOW Seconds

Cumul^ative-^Er^ro^r ^Distribution
After 30 D^ays (19 Units)
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*^X

^7^8^-0^^0^3

*^M^ml^r i^n *('ii^/^fi'^i/ *S^/^d^f^i^-.^v *i)/
*l^l^r |^i i !nt^i^- i l * I^n^ni i * I . IM^NIII . IH:V AM^' *^OI.^KA^X^K^CII^AI ' IIY

*V^ul. *M, ̂ Nil. ̂ 2, *M:,i.li *I!^K^K^I^
^p^p. *:)^H7^-.^1II

A RELIABLE ^LOW-COST MOO^RING SY^STEM ^FOR
*OCEANO^GRAP^1IIC INSTRUM^ENTATION

^BY *^DA^L^K *PII.I^.SIIU^KY, *I^^OH^K^KT *^L. SMI^TH, A^N^D *^HONAI.^D *C. *'J^'irri^-:n
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Ob^se^rv^ations fro^m ^Moor^ed Curre^nt Me^ters - *.

A^ll of the ̂ moore^d current ̂ meter^s w^ere *A^and^eraa *RC^M-^4 ̂inst^ru^ments.

Current meters were moored on t^aut wire arr^ays w^ith subsur^face flotat^ion of

the type ^describe^d by *Pillsbury, Smith ̂ and Tipper (1̂ 9̂ 6̂ 9). T^he instru^me^nts

measure ^and record the various par^ameters se^quentia^lly^; the cycle is repeated

at regular intervals (20 *nn^'n for both ̂ WISP.a^nd UP^-^-75). The par^ameters

r^ecorded by ̂ all instruments are: reference word^, rotor count, dir^ection^,^

and te^mperature^; so^me current meters also measure pressure and/or cond^uctivity.

The difference between successive rotor counts is ̂ used to calculate the

avera^ge speed over t^h^e interval; this speed is.combined with the inst^anta-

neous direction to calculate east^ward and northward components of the current.

The instrument clocks, rotors, compasses and temperat^ure sensors *v^/ere cali-

br^at^ed as described by *Pillsbury *et *al*. *(1974a). Resu^lts of the temperature

calibrations before and after ̂ WISP are sho^wn in Table I; those for UP-75

are shown in Table II.

Conductivity Calibrat^ion and Processing

The norm^al conductivity range of *A^and^er^aa *RCM-^4 current ̂ meters is 0 to
-2 *• *'60 *mr^nhos c^m *. Since this is encoded a^s a nu^mber *betv/een 0 and 102^3^, the

-2con^d^uctivity resolution is *^+^_ 0.06 *mmhos cm *. The instru^ments wer^e ̂ modified
-2 *•to ^reduce the conductivi^ty range to about 30 to 50 *^mmhos cm *(^Mesecar and
*^_^P

^Barstow, 19^75); the resul^ti^ng resolution is *^+^_ 0.02 *mmhos cm" *. All eleven

c^urr^e^nt meters deploy^ed during ̂ WIS^P ha^d modified conductivity se^nsors; all

but one record^ed con^ductivity succe^s^sfully. Fiv^e current m^et^ers with

modified conductivity s^en^so^rs were used durin^g U^P^-75 but the conductivity

d^at^a from o^n^e of t^hese (50 *m, Sunf^lo^w^er *^B) w^as not processed because

*t^em^oera^ture w^as ^not recorded*^-.



*T^ab^le *I.*Te^mperat^u^re *cal^ibrat^ion *of *current *meters *used *durin^g *WISP^, *showin^g *t^he
*cal^ibration *dates *and *constants *(T *= *a *^+ *b^N *^+ *c^M2)^, *and *the *differences
*between *the *two *calibrations *at *three *temperatures.

*Calibration *ConstantsDifferences at
Intended

Array Depth

^Wist^eria 25

50 *.

100

150

200

Sunflower 25

50

75

90

*Pikake 25

50

Serial
No.

746

*^' 747

748

749

750

751

752

753

754

755

756 *^.

*Cal

18
15
18
15
18
15
18
^15
18
15
18
^11

"•^18
^15

*. 4
15

4
15

4
11

4
11

*ibration
Date

*^Nov
^May
*^Nov
May
*Mov
^May
*Nov
May
*Nov
May
*Nov
*Nov
*Nov
May
*Nov
May

*Nov
May
*Nov
*Nov

*Nov
*Nov

*. 74
75

*. 74
75

*. 74
75

*. 74
^.7^5
*. 74
75

*. 74
*. 75
*. 74
75

*. 74
75

*. 74
75

*. 74
*. 75
*. 74
*. 75

a

-2.024
-2.027

-2.076
-2.1^15

-1.994
-1.964

-2.039
-1.984

-2.046
-2.007

-1.961
-2.011

-2.011
^-2.0^11

*^' -2.042
-2.026
-2.024
-2.028

-1.900
-1.9^23

-1.9^30
-1.973

0
0
0
0
0
0
*d
0

0
0

0
0

0
0

0
0

0
0

0
0

0
• *o

*b

.02048

.02044

.02045

.02035

.0^2045

.02033

.02047

.02022

.02055

.02036

.02041

.02046

.02043

.02039

.0204^1^

.02025

.02039

.02025

.02025
^-.02035

.02027

.02028

*C *^c
*xlO^'6

2.382
2.410
2.391
2.468

2.390
2.468

2.387
2.586
2.328
2.471
2.393
2.445

2.409
2.432

2.477
2.600

2.481
2.612
2.5^16
2.442

2.575
2.563

*5C

.013

.064

.001

.006

.008

.028

^,010

.023

.036

^.002

.009

IOC

.017

.071

.013

.023

.022

.0^08

.0^15

.035

.041

.009

.009

*15C

.017

.070

.016

.019

.023

.0^16

.017

.034

.033

.010

.008



T^able ^II. Te^mperat^ure cal^ibration of c^urrent ̂ meter's used during *UP-75, showing
c^alibr^ation dates and constants *(T *= a *^+ *b^N *+ *c^N2), and the differences
between the two ca^librations at three te^mperatures.

Intended
Arr^ay Dept^h

*O^h^ia 25

^100

200

300

^400

500

S^u^nflo^wer *B 25 *.

*(T off sca^le) 50

75

^90

Su^nflo^wer *B 25

•75

90

Serial
No^.

685

639

1^530

1532

1533

1537

682

268

1539

684

^441

- 4 5 2

503

Calibration
*. Date

*. 4
19

18
19

26
19

26
19

26
19

26
*'- 19

4
19

4
'11.

26
*. 19

29
19

21
9

27
9

4
4

No^v.
Au^g.

Nov.
Aug.

Mar.
Au^g.

^Mar.
Aug.

Mar.
Au^g.

Mar.
Aug.

Nov.
A^ug.

Nov.
^Nov.

^Mar.
Aug.

Oct.
Aug.

*^Nov *.*
Apr.

Aug.
A^pr.

Nov.
Feb.

74
75

74
75

75
75

75
75

75
75

^75
75

74
75

74
75

75
75

74
75

74
75

74
75.

74
76

Calibration Constants
a *b *c *^c*^

*xlO^"6

-1.907
^-1.975

-1.952
-1.950 *.

-^2.100
-2.09^0

-2.056
-2.040

-2.107
^-2.156

-2.073
-2.102

-1.953
-1.9^87

-2.025
-2.037

-2.069
-2.113

-1.894
-1.931

-2.068
-2.125

^-2.015
-2.034

-1.912
-1.974

0.
. ^ 0 ^ -
0.
0.

0.
0.

0.
0.

0.
0.

0.
0..

0.
0.

02021
02034

02028
02025

0204^1^
02039

02028
02026

02032
02051

02028
020^40

02044
02041

0.02036
0.02041

0.
0.

0.
0.

02030
02047

02027
02026

0.02045
0.02063

0.
0.

0.
0.

02056
02045

02035
02047

2.556,
2.437

2.465
2.475

2^.473
2.485

2^.553
2.563

2^.555
2.412

2.581
2.488

2.371
2.411

2.493
2.472

*. 2.557
2.430

2.489
2.502

2.480
2.318

2.290
2.417

2.509
2.404

Differences
*5C IOC

.039

.007

.004

.011

.002

.001

.039

*. ,003 *.

.001

.039

..016

.041

.034

.036

.012

.002

*' .008

.012

.009

.038

.010

.011

.038

.007

.041

.028

at
*15C

.044

.015

.00^1

.007

.013.

.009^"

.033

.014

.01^1

.037

.014

.029

.032
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The conductiv^ity ̂ senso^r^s were cali^brated i^n th^e l^a^bor^atory in S^epte^mb^er

^197^1 ̂ and Se^pte^mber 1^97^5 by i^m^m^ersing t^he c^urrent m^eters in ^a we^ll-^mixed ̂ b^ath

whose salinity w^as measured with a bench *salinomet^er and whose tem^p^erature

was ̂me^as^ur^ed ̂with a qu^art^z probe. The 1974 calibration points wer^e ̂ us^ed to

calc^ulat^e t^h^e line^ar re^gression e^qu^ation between the *A^anderaa output^, *k *^,*^

^and the conductivity calculat^ed fro^m the bath temperature.and salinity. The

^re^gression constants for the ̂ WISP and *UP-7^5 current meters are sho^wn in

Tabl^e III^; the deviations for both 197^4 ^and 1975 cali^br^ation po^ints fro^m^

the regression line ar^e shown in Fig. 7 for each current meter. The differe^nce

between the 1974 and 1975 calibrations is usually less than 0.1 in the rang^e
-2of conductivities encountered dur^in^g ̂ WISP (30 to 35 *i^mhos cm *^; bit numbers

less than ^250). S^ince the curr^ent met^er at ̂ 25 *m Sunflower was damaged ̂ when

the ̂ array was recovered^, no 1975 calibration data are available for it.

Another (̂ #689) sho^wed large differences between the 1975 and 1974 ca^libration

dat^a; ^inspection of the conductivity cell showed a l^ar^ge chip in the glass

liner^; it is not known whether it was d^amaged before or after installation

at sea.

The purpose of ̂me^asur^in^g the conductivity is to obtain time series of

salinity^, which can be calculat^ed from temperature^, conductiv^ity and pressure.

For pressure, *P, we used either the direct *Aanderaa pressure observ^ations or,

in their absence, a constant based on our know^ledge of the instru^ment depth.

Temper^ature, *T^, was processed using the 1974 calibration constants (Tables

I and II). The preliminary conductivity estimate, *C *^, was obtained fro^m^

the 1974 calibr^ation constants (Table III). We used equ^ations fro^m *Perkin

^and ̂ Walker (197^2) to estim^ate the sal^in^ity *S *^= *f(P,T^,C *). This preliminary

esti^mat^e of salinity was comp^ared to the salinity from n^earby *CTD stations
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Table III. R^e^g^r^ession const^ants f^or th^e 19^7^4 l^aboratory calibr^ation
of the ̂mo^difi^e^d *Aand^er^na cond^uctiv^ity s^ensors *(C *= a *^+ *bk)

Arr^ay

^Wist^eria

*.

*Sunflov^/er A

*Pikake

*Ohia

S^unflower *B

Int^ended *C.^M. Cond^uctiv^ity
Depth S^erial ^No. Cell ^No. a

25

100

*. 1 50

200

^25

50

75

90

25

50

25^-

100

25

90

746

748

749

750

751

752

753

754

755

756

686 *.

689

682

684^-

161

165

167

168

169

170

171

172

173

174

132

135

128

^130

32.24

31.90

29.68

30.98

30.61

29.87

32.47

30.43

29.87

31.77

30.^38

31.08

30.84

30.14

*b

0.02079

0.02032

0.01922

0.01981

0.01961

0.01904

0.02087

0.01941

0.01903

0.02^043

0.01948

0.0^1958

0.01961

0.0^1907

by plotting both ̂ as a functio^n of ti^me. Where there *v/as a syste^matic dif^-^

f^erence b^etw^e^en th^e two^, ̂wh^ic^h co^u^ld ̂ ar^ise beca^use of the pressure effe^ct on

the *A^ander^aa cond^uctivity cell *(^Huyer^, 1975)^, it *v^/as used to ̂ adjust the con-

ductivity esti^m^a^t^e. S^alinity *v^/^as a^g^ain determi^ned, and ̂ a^g^ain co^mpared to

*CTD value^s. Table IV *^sho^v/s the conductivity equations f^inally adopted for

the i^nstru^m^ents ^which we^re affected by th^e in situ pressure.

D^at^a P̂ r̂ ô ŝ ê .*̂ n *^t^n^t*^j^_^o^n_

The 20 *min time^- serie^s of eastwar^d curr^ent^, northw^ard curr^ent^, t^em^p^er^-^

^ature, ̂pr^e^ssur^e and ^salinity ^ar^e fil^t^er^e^d to s^uppress hi^gh frequ^ency *si^qn^als
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Ta^ble IV, Conduc^tivit^y c^al ibr^ation con^st^a^nts *(C *^= a^-^, *^+ *bk *^= *^a^f^j *^+ a *^-i- *bk)
for c^alc^ul^a^t in^g the conductivity fr^om *Aanclc^ra^a bit num^be^r *(k)
for curre^nt ̂ meters whose calibration was affected by the *^j^m^
*s^jtu^. press^ure. Constants a and *b were dete^rmined from th^e^
laboratory calibration and ̂ are ̂ given in T^able III^; *^a^f^i is the
correction for the pressure effect on the sensor.

Array

Wisteria

Sunflower A

Sunf^lo^wer *B

Intended
*Depth(m)

150
200.

25
90

25
90

*C.M.
Serial No.

749
750

751
754

682
684

*^v
-0.03
-0.12

-0.07
-0.09

-0.10
-0.20

*ai

29.65
^30.86

30.54
30.34

30.74
29.94

*b

0.019^22
0.01981

0.01961
0.01941

0.01961
0.01907

(e.^g., ̂ internal ̂ waves)^, y^ie^ldin^g hour^ly values. It is these hourly values

that are presented in th^is report. The data fro^m each string of current

meters are pr^esented separately. The header page gives the pertinent infor-

m^ation about the location of the strin^g, the data interva^l^, and a general,

statement about the quality of the data. The depth of the instr^uments is

given two ways: intended depth, ^and actual depth ^which is based on the mean

press^ure as me^asured by the ^pressure sensor or on information about the tot^al

w^ater depth and wire lengths. ^First order st^atistics of each p^arameter ̂ are

t^ab^ulated. A progressive vector diagram is presented for each current

record. The hourly time ser^ies of *sig^ma-t are computed from *th^n ti^me series

of te^mperature and salinity, ̂ a^nd the^'hourly t^i^me series of each p^ar^ameter

are ̂ di^spl^ay^ed. Values of te^mper^at^ure, salinity ̂ and *si^gma-t fro^m ne^arby *CTD

stations ^arc displ^ayed with th^e ti^me seri^es of these par^ameters (dots ^ar^e^

fro^m *CTD st^at ions included in this report; triangles are from st^ations

occupied by the THO^MA^S *G. T^HO^M^PSON^; perso^nal *co^n^minic^ation, *^B. ^Mick^ey).



A RELIA^BL^E *Lo^w-Cos^r MOORING SYS^TEM ̂ FOR
*OCEANO^G*RA*^PHIC I^NST^RU^ME^NTATIO^N1

A ̂ mooring ̂ sys^te^m ̂ mee^tin^g t^he require-
^me^nts of s^ever^al research progr^ams ^h^as
^been ̂ develope^d for use on ^the co^ntinental
s^hel^f ^an^d slo^pe. The severe winter e^n^vi-
ronment o^f Ore^go^n^'s coastal ^waters neces-
sit^ated careful attention to chafing, float
s^tability^, and techniques ^for h^e^avy weather
installation ^and recovery. The complex
bu^t reli^able deep-ocean mooring sys^tems
described by Jones (1965) were ruled out
owing to the^ir high cost and the l^ack of
shipboard e^quip^ment to ha^ndle such large
systems. T^aut^-line mooring systems ̂ using
^t^hree-^s^tran^d nyl^o^n^, after the design of
Isaacs (Isaacs e^l *al. 1^965), proved unsu^it-
able as d^uring recovery the necess^arily
heavy anchor caused ̂ the t^wisted nylon line
to unlay and fail. This single-point deep
^moori^ng was also u^ns^atisf^ac^tory for ^place-
^men^t of instr^umentation near the bottom.

T^he design ^req^uirements of placing self-
contained subs^urf^ace recording current
meters at a fi^xed position above the sea
floo^r (Collin^s, Creech, and *^Puttullo 1^9^6^6),
of placing an array of test p^anels for *sam-

1 *C. A. Collins ̂ an^d *C. *N. *^K. *Moucrs ̂ contri^b^u^te^d^
^ext^e^nsiv^ely to ^(li^e ^d^esi^g^n of t^his m^o^ori^n^g sy^st^e^m^
in its ̂ e^arli^er ̂ st^a^t^us.

*Tliis wo^r^t was s^u^p^p^or^t^ed ^by N^ati^o^nal Scie^nc^e^
^Foundation ̂ G^r^an t̂s *C1 '̂-^<^M7^3, *CA 331 ̂ an^d *CA1^4^35
and by Of^fi^c^e of Naval *^U^csear^c^b Contr^a^ct *N^o^nr
*12^8^6(JO).

*pling boring mo^lluscs (Tipper 1^968), and
of inserting a recording *thcrmoprobe i^nto
the seabed *(Mesecar 1968) ^were met by
^the mooring sys^tem descri^bed here.

^DESC^RIPT^IO^N^'

A sche^matic dr^awing of the mooring
system^, beginning ^with the *to^roid and end-
ing with the main anchor, is ^shown in
^Fig. 1. The major subdivisions are dis-
cu^ssed be^lo^w.

The toroidal surface float (a), cons^tructed
of *polyureth^ane foam and fiberglass, pro-
vided the buoyancy and ̂ dur^ability neces-
sary for the mooring. It supported a radar
reflector and n^aviga^t^ion light ^and was st^a-
bili^zed with 6 *m of *^%-^inch (1.9 cm) chain
*(b) at^tached to a rigid bridle.

The mooring li^ne *(d) was ^a continuo^us
length of braided nylon ro^pe (Samson
Co^rdage Wor^ks^, Boston^, Mass.), *^%o-inch
(1.4 cm) *diam, cut with a scope of twice
^the w^ater ̂ dep^t^h on the contine^nt^al shelf^,^
1.5 times the de^pth on the slope.

The secondary anchor *(c) wa^s a rectan-
gular steel-reinf^orced concr^et^e slab weigh-
ing about 180 k^g in air. The *groun^dliue
*(f) consisted of at leas^t ^900 *m of ^VI-inch
(0.63 cm), *non^rolaling, ̂ g^alv^a^ni^zed, pre-
formed ̂ w^ir^e rop^e. The ̂ m^ain ̂ anch^or *(h)
terminated the ground tackle and was
^d^et^er^mine^d by the particul^ar use made of
the mooring.
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SU^R^F^AC^E F^LO^AT (a)

BALLAST CHAIN *(b)

.UPPER CONNECTION *(c)
*/ (See Fi^gure 2)

^MOORI^NG LINE *(d)

*^\SUBSURFAC^E^
FLOAT

I CURRENT
METER

TH^ERMOGRA^PH

I FLOAT

*^f^!^1 CURRENT
METER

THE^RMO^GRAPH

LOWER *(f)

*<^9)
SA^MPLE

A^R^R^A^Y
*^\^S^£

*^(g)
SAMPLE
ARRA^Y

MAIN
ANCHOR

*-^<^<^f^e^r^f^al

*(h^)

*Fic. 1. Sche^m^atic of the ^moorin^g syste^m as ^use^d wi^th taut-^wire ^array of ^meters.

DISCUSSIO^N

The ^mooring system was designed with
a ̂ f^ive-to-one safety factor based on the
expecte^d ^maximum, load to be sust^ai^ned.
The nylon line to t^he su^rf^ace permitted the
use o^f ^the small *toroid, only 1.2*" *m in
dia^meter. This line, of a torque-free, ̂ non-
rot^ati^ng design, e^liminated the tendency
^to ̂ un^lay under reco^very tension. In ̂ addi-
tion^, the all-ny^lon construction provided
hig^h resistance to biological deterior^ation,
nearly ne^utral buoyancy in *sea^watcr, a^nd
a breaking st^re^ngth near ̂ 4,500 kg.

The ground tackle design accom^plished
three things: 1) it allo^wed the ^use of a
light^weigh^t anchor which was easily re-
cove^red, 2) it provided a sa^fety back^up
system ^should the surf^ace *toroid b^e lost^,^
and 3) it allowed a time scries biological
sam^ple to be ta^ken with only one installa-
tion. T^he small secondary anchor w^as ef-
fec^tive even on the slope ̂ beca^use of the
sco^pe of the moorin^g li^ne and the ^s^mall
dr^ag of ̂ t^he *toroi^d.

The *groundline le^ng^th w^as chos^en on the
b^a^sis of ̂ n^avig^a^tio^n^a^l preci^sio^n. This lengt^h^
provid^ed a target large eno^ugh that re-

covery could be m^ade by grappling^, if
necessary, and also pro^vided for the sepa-
rate recovery of more than one biological
sample panel ̂ array *(g).

The attachment of the mooring line to
the float-ballast chain system *(c) is most
critical for survival. This connection has to
provide protection ag^ain^st vibration, chaf-
ing^, rot^ation, ^-^and electrolytic corrosion.
The b^asic series of *^%-inch *(1.27 cm*) safety
shackl^es, swivel, and ring used for this
connection is sho^wn in Fig. 2. The swivel
prevented h^eckling and the ring prevented
the shackles from pounding against the
^l^i^ne. As a^ddition^a^l protection for the ^spli^ce,
it was made in a he^av^y-dut^y wire rop^e^
thimble, sei^zed with nylon cord in a series
of half-^hi^tc^hes, an^d ^then triple-clipped in ^a^
quick-drying liquid nylon (^Cental 101, Gen-
eral Dispersions, Inc., *Bloomficld, *N. *J.).

*I^NSTHUME^NT SYSTEMS

^Bi^o^l^ogi^c^a^l s^a^m^p^le arr^a^y

^Rac^ks of sample material^s to be exposed
to *biodelerioration were attached with
^c^a^ble ̂ cli^p^s to the *^groun^dli^ne wit^h ^pe^n^n^a^n^t^s^
of *^Vi-inch wire (0.63 cm) rope identical to
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t^he *^groun^dlinc. T^he ^me^tho^d o^f ^attac^hment
^prov^i^de^d ̂ for ̂ easy removal o^f the s^am^ple
^arrays without cutti^ng the *^groun^dlinc.
^Arr^a^y ̂ r^ac^ks ̂ were atta^ch^ed within 10 *m of
^the second^a^ry an^d main a^nchors. The
len^gth of *groundline b^etw^een arrays al-
lowed one ̂ arr^ay to be ^surfaced and re-
moved while lea^ving ^the second array
^u^ndis^turb^ed o^n the botto^m to secure a time
series s^am^ple.

*T^hermo^prob^e
The *ther^moprobe, attached to the end

of the *grou^ndline in pl^ace of ^the main an-
chor^, was set in the usu^al manner using
the *groun^dline rather than the hydro-
graphic cable. This ̂ allo^wed the mooring
syste^m to then be installed without dis-
tu^rbing the *rher^moprobe.

Ta^ut-wire c^urre^nt meter st^r^in^gs
The current meters and the thermo-

graphs were suspended on ^a taut ^wire
*^iibove a *650-kg anchor. Buoyancy was pro-
vided by a main subsu^rface float and by
s^mall au^xi^liar^y floats di^re^ctly above each
current ^me^ter-thermogra^ph combin^ation.
The ta^ut ^wire was *^%c-inch *(O.'^IS cm) *7x
19 preformed stainless steel. Stainless steel
was used to red^uce electrolytic corrosion
since the i^nstr^ument sus^pe^n^sion bars sup-
^plied by th^e m^anufacturer were of stain-
less steel. The sh^ac^kles used to connect
portions of this taut wire were *^%-inch *(1.27
cm) g^alva^ni^zed safety shackles secur^ed
with s^tainless steel cotter pins. These
shackles showed the effects o^f elect^rolytic
corrosion aft^er each use but ^we^re never
reduced to the point of causing fail^ur^e.

I^NSTAL^LA^TIO^N

Only the installation of the co^mbined
system of biologic^al sa^mpling and current
meter^s will b^e given in detail. This is the
^most comp^le^x in^st^all^ation and best illus-
trat^es the techniques used (^se^e Fig. 1).

1. The t^aut-wire portion was l^aunched
first. The main ̂ su^b^surf^ace float w^as
hoi^sted ov^er the side of the ship by ^using
a small b^lock and tackle. The first cur-

^Fi^e. 2. Criti^c^al connection ̂ ar^e^a. .^Fro^m *tli^o lop:
^a^nc^hor *^cli^ni^n ̂ b^allast, s^af^e^ty s^h^ac^kle, s^wi^v^el, safety
s^hac^kl^e, st^e^el ri^n^g, *ihii^n^bl^u ^an^il *^cyc-s^plice, ^main
^mo^orin^g li^n^o.

rent met^er was usually plac^ed ju^st below
this flo^at and ^put ov^er th^e ^side ^at th^e^
s^ame time. With t^he ̂ float^-met^er *com^bin^a-
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^lio^n i^n *i^he ^w^ate^r, the s^hi^p w^a^s ^move^d ^away
^from *i^l ^w^hile th^e c^a^b^l^e ^to ^th^e ^n^ext float
w^as slo^w^ly ^pai^d ou^t.

2. T^he ne^x^t ̂ float-^me^te^r co^m^bin^a^tion w^as
^then ̂ hoi^s^te^d over th^e si^de and more ^c^able
paid out. Ti^n'^s ^se^que^nce contin^u^ed ^until
all i^n^s^tru^ments were in the ^water and
^stream^e^d a^way from the ship.

3. T^he wire was ̂ m^ade fast to the m^ain
anc^h^o^r ^which was hoisted over the side by
^usin^g *^grou^ndline that had been ^pr^evi^o^usly
wound on one of ̂ the ship's winches. This
main ^anchor w^as then lowered to a d^epth
o^f ab^out 10 *m.

4. T^he firs^t biological sample arr^ay was
atta^che^d to ̂ th^e *groundline with cable clips.

5. The *^groundl^ine ̂ was paid out until the
main anchor was on the bo^ttom and the
c^u^rrent ^meter and flo^ats subm^erged ^to pre-
determi^n^ed dept^hs. At this ti^me an ^accu-
rate ̂ na^vi^ga^t^ion fi^x was taken to record the
position o^f the anchor. *Ncarshore we h^ave
fo^und ^a combi^nation of f^i^xes using rad^ar
ra^n^ge^s ̂ a^nd *Loran A to be ^a^de^quat^e.

6. T^he installing vessel then moved
slo^wly ^a^he^a^d keeping the *groundline
straight as it was paid out.

7. W^hen the required amount of gro^und-
line ̂ h^ad been paid out, the se^cond bio-
logical sample array was att^ached and
lowere^d o^ver the. side about 10 in.

8. At this point the *groundline was
sto^ppere^d off, cut above the cable stop-
^pers^, and attached to the secondary anchor.

9. The nylon mooring line was attached
to the s^econdary anchor, and the strain of
the ent^i^re ground t^ackle system was ta^ken
by the ^mooring line b^efore the cable stop-
pers o^n ̂ t^he *^gro^u^ndline ̂ were let ̂ go.

10. W^i^th the mooring line about a cap-
stan or gypsy h^ead, the secondary ^a^nchor
wa^s lo^wered until it touched bot^tom. A
second ^navig^ational fi^x was ^then t^aken.

11. Sla^ck mo^oring line still on board (he
inst^allin^g vessel was paid out by hand
^while t^he flo^at ^assem^bly ^was bein^g a^t-
t^ache^d t^o the upp^er ̂ en^d.

12. ^Th^e floa^t w^as la^unched wi^th a sm^all
bl^ock ̂ a^n^d t^ackl^e and a final navi^g^ational
fi^x t^ak^en.

*lll^iCOVI^sHY

Th^e recov^ery ̂ proc^ed^ur^e was ^essenti^ally
the r^everse of th^e inst^allation method,
with the surface flo^at br^ought abo^ard ^the
recovery vessel first. One ^point is w^o^rth
coverin^g in more detail. Wh^en the s^ec-
ond^ary a^nch^or is brou^ght aboard, s^tr^ain
must be transferr^ed from the mooring line
to the *gronndline ^to remove the anchor.
Ori^gina^lly a few meters *ol1 the *groundline
were h^aul^ed up on deck by hand, stop-
pered off, ̂ and *rcatlach^ed to ^the c^able on
the wi^n^ch. This meant that the cabl^e stop-
pers held the entire system at one time.
To ^avoid this, a new procedure has b^een
de^veloped where sle^eves *(^Nicopr^e^ss, Na-
tion^al Tel^epho^ne Su^pply Co., Cleveland,
O^hio) are put on ̂ the *g^rou^ndline n^e^ar t^he
second^ary ^anchor during inst^all^ation and
•fast^ened with tape. These ̂ sleeves are then
used to fas^ten the cable from the winch
to t^he *groundline before it is remov^ed fro^m^
the anchor. Until these sleeves are com-
pressed and tension t^aken by the winch,
the mooring line is ^still fastened to the
anchor and thereby to the res^t of the sys-
tem. After tension is t^aken by the c^able
to the winch, th^e secondary anchor is cut
^free, al^lowing the *groundline to be wou^nd
bac^k o^nto the winch.

For bio^logica^l time series, only the sam-
ple array nearest the secondary anchor
need be removed. If this is done with
car^e, th^e mooring system can be immedi-
ately reinstalled without disturbing the
sample a^r^r^ay still on the sea floor next to
the main anchor. This second biologic^al
ar^ray c^a^n then be l^eft for a^d^ditio^n^al ex-
posure a^t the sampling si^te.

*] *f the float should be ̂ lo^st during the
exposure i^nterval, which happened on four
occasions, th^e n^a^vigational fi^xes on cither
end of the ground t^a^ckl^e system ^provide
^a backup means of recovery by grappling.

*SUM^MA^HY O^K *^UXI'^Eni^r^c^N^C^K

Thi^s system has b^een used ̂ 25 *tiir^u^:s
without f^ailure off the O^r^egon co^a^st, in
all sea^sons, in de^pths ranging fro^m 50 t^o^
^1,000 *m and for ̂ p^eri^ods ̂ of up to ̂ GO d^ays.
The ^grapplin^g te^chnique w^as used i^n four
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recoveri^es *wlie^n ^('lie *surf^nec flo^u^t was
mis^sin^g, ^bu^t to ^dale no ins^trum^ents ^have
^been l^os^t.
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^Appendix 2

A Descr^iption o^f th^e P^rocessing of Data
from the *Aandera^a Current Meter



^2 ̂I^f^f

I^n^troduction

D^urin^g th^e summ^er of ̂ 197^2 the Co^ast^al *Upwelling Gro^up at Ore^gon St^ate

University undertoo^k the ̂ measure^ment of currents an^d winds off. the Oregon

coast, using *Aanderaa c^urrent ̂ and wind m^eters. The current ̂ meter selected,

the *RC^M-4, is a six channel instrument that reco^rds water temperature,

conductivity^, pressure, speed, and direction (in ad^dition to a constant

r^eference n^umber). Winds were measured by means of a four-sensor package

connected to an *Aanderaa Datalogger. The Dataloggers recorded wind speed

and direction, air te^mperature, and surface water temperature. Most of

the discussion below will be in terms of the cur^rent meters. Instances

in which the wind instru^ments required different processing or analysis

will, be called out.

*A^anderaa current ̂ meters and Dataloggers record on st^andard open^-reel

qu^arter-inch magnetic tape. The first part of the data processing ope^ra-

tion is concerned mainly with getting the information off the tape and

making it available for computer analysis. The second part is the analysis

itself. In all there are .four steps: (1) tape-to-tap^e transcription

(i.e., moving the data from quarter-inch magnetic tape to computer com-

patible tap^e), (̂ 2) conversion to physical units, (3) error detec-

tion and correction^, and (̂ 4) data analysis. Each of these steps will be

described in detail below. The procedure has been automated and ̂ much of

the ^work is done by t^h^e computer. During *CUE-I, all co^mp^uter work was

done on the *OSU Computer Center's *CDC-3300.

T^he *^RCM-4 records 10-bit bi^nary *v^/ords. ̂ Each bit is represented by

a ma^gn^etized portion of the t^ape extending ̂ 2 mm inw^ard from t^he ̂ edge

(sec *Fi^g'ur^e ̂2-1). ̂Redund^a^ncy ̂is ̂ac^hiev^e^d ̂by writi^ng the same infor^mation
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^1
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Fi^gure 2-1. *Aanderaa tape ̂ format^, sho^wing one complete 6-word
cycle.
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alon^g ̂ bot^h ed^ges of the t^a^pe. ^B^inary zeros ar^e ^about 0.06 *nin^i ̂lon^g^

(measured along th^e ta^pe) and ones are 0.02 ̂ mm long. The spaces *be^lwcen

bits are *unmagniti^xed, and the entire 10-b^it word i^s about 1.2 mm long.

T^he f^irst bit of each word (th^e *r^ighth^and bit in Figure 2-^^1) is th^e most

signific^ant.

Each time the *RC^M-4 c^ycles^, six b^inary words are wr^itten on the tape.

The first word ̂ is a quasi-constant reference word that ̂ is wired into the

current meter and serves to identify output fro^m that ^meter. Each ̂ meter

has a different reference word. The reference wor^d seldo^m varies by more

th^an one or two ̂uni^ts^: these var^iations a^re ca^used b^y the effect of tem-

perature changes on resistors inside the ^meter. The second of the six

*^' words codes temperature^, the third codes conduct^ivity^, the fourth pressure^,^

the fifth direction^, and the sixth speed. In most ̂ meters a sync pu^lse

appears a short distance after the sixth word. In for^m it resembles a

binary one, and is me^ant to indic^ate the end of a cycle. Not all *RCM-^4s

have conductivity or pressure sensors. When the conductivity sensor is

lac^king t^he meter will record words consisting of all ^zeros in the con-

ductivity channe^l. ^When the pressure sensor is l^acking, all ones will be

written in the pressure chann^e^l.

A ten-bit b^inary ^word is capable of represe^nting n^u^mbers ̂ in the ra^nge

[0̂ , 1023]. Hence the ̂ meter must translate each measurement into a nu^mb^er

in this range. It does this by ^means of mechanical and electric^al d^evic^es

that need not concer^n us here. The important point is that every temper-

ature, conduct^ivity, pressure, *sp^e^ucl, ̂a^nd d^i^rect^ion ^will be r^e^pr^ese^nt^ed ̂ by a

nu^mber in th^e r^ang^e [0̂ ,̂ - 1023]. The ca^libr^ation curv^es for these
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qu^an^tities ^are n^ear^ly lin^ear^, so that t^emperature i^n degrees cent^igr^ade

(for exa^mple) c^an be found fro^m a relation of the for^m

*T *= a *^+ *bx

wh^ere *x i^s an ̂ integer ̂ .between 0 and 10^23 p^rovided by the current ^m^eter,

and a and *b are calibration constants. Conductivity, pressure, ̂ and current

s^peed and direction can *^ue c^alc^ul^ated from si^milar equations.

Speed is handled so^mew^hat differently from the other four par^a^meters. The

speed rotor of the *RC^M-^4 is coupled to a circula^r potentiometer inside the.instru-

ment via a magnetic link and a gear train th^at effects a 6000:1 reduction. 6000

turns of the exterior rotor cause an electr^ical cont^act to make one circ^uit of the

potentiometer, which causes a resistance to vary from zero to a fixed max^i^m^u^m^

value. It is this resistanc^e that is.^measured, transl^ated into a number

between 0 (corresponding to zero resistance) and 10^23 (corresponding to

maximu^m resistance), ̂ and written on quarter-inch tape. Thus the speed

ch^annel of *RCM^-4 o^utput contains a m^onotone *nondecreasing sequence of in-

tegers modulo 1024. Speeds are calculated from the difference bet^ween

consecutive integers. The larger the current speed, the more turns the

exterior rotor makes during a recording cycle and the farth^er the moving

pot^entiometer contact advances. The relationship between speed in physical

units (e.g., cm/sec) and bit advance (AX, say) is nearly linear, so that

speed also can be calculated from a linear equation:

*S *= *c *^+ *dAx

*Tape-to-Tape Transcription

Although the output of an *Aanderaa meter is in digital form it c^an-

not b^o read directly by a co^mputer. The first step in ̂p^rocessin^g^, then,
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is to mov^e th^e ̂ data from the quar^ter-^inch *Aand^eraa tape to comput^er tape.

Two *Aander^a^a t^ape translators ar^e pr^es^ently ̂ availa^b^le at *O^SU. On^e ̂ h^as been

^interfaced to the School of Oceano^gra^p^hy's *PDP-15 co^mputer. It consists

of a modified Sony *TC 252-D t^ape dec^k and circuitry that assembles the

10-bit *v/ord^s and ̂ ma^kes the^m available to the *PDP-15. Software transfers

t^h^e data to *Dectape wh^ich ̂ is then ta^ke^n to the *OSU Computer Center, where

the information is read into disk storage by.t^he Center's *PDP-8 satellite

computer. The data are then ready for further processing by the *CDC-3300.

The second translator is a stand-alone unit that reads qu^arter-inch

*^Aanderaa tapes and writes the data on half-inch computer-co^mpatible 7-

*track ̂ magnetic tape. This ^machine is more convenient th^a^n the first^, and

*v/^as used for most of the *CUE-I data. ̂ W^ith it, tapes are read by the modified

Sony *TC 252-D t^ape deck and the data are routed to a *Digidata ̂1307/556 *R^W^

tape recorder. The latter unit writes characters that consist of. 6 data

bits and a parity bit, at ̂ a rate of̂ " 556 charact^ers per inch. ̂ Each *Aander^aa

word occupies two characters as sho^wn in Figure. 2^-2. The *Digidata produces

records consisti^n^g of 400 characters followed by a 3/4 inch record g^ap.

Each record thus contains 200 *Aanderaa words. T^his continues until the end

of the input tape, at which point the *Digidata ̂auto^matical^ly writes'an

*end-of-f^ile mark. Sever^al *Aanderaa tapes can b^e transcribed at a si^n^gle

session. Thus a typical^- *7-track output tape contains several files,

each ter^minated by ^an *end-of-file and con^sisting (or^d^i^n^arily) of several

hundr^ed 400 character records. This tape is taken to the *OSU Co^mputer

Center and its contents are read into disk m^emory ̂ by means of a pro^gr^am *.*

(run o^n the CDC 3300) na^med *^AM^MT2FLB.
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Fig^ure 2-2. *7-track ^magnetic tape for^mat. X denotes a parity bit and
the integers 1 through 10 denote the bits of an *Aanderaa word^, 1 being
the most significant bit a^nd 10 the least significant. Zeros are al^ways
written in the *B ̂ and A channels of every 2nd character^, as shown.
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*AMMT2FL^B (t^his is ^an ^ac^rony^m fo^r *A^andcraa Mot^or Ma^gn^etic Tap^e t̂ ô

F^i^le^, V^e^rs^ion *B) is run as a b^atch ^job^. Its inp^uts consist of the *7-trac^k^

ta^pe and as ^many data c^ards as th^ere are fi^l^es on the tape. The nth data

card contains the name under which the nth file is to be stored on t^he

disk. After *AM^MT2^FL^B has been r^un^, the files are a^vailable for processing

by the CDC 3300. *. *•

Conversion to Phys^ical Un^its

After the data have been placed in disk me^mory they are converted to

BCD form. In.^general, at all stages of the process^ing our practice h^as

been to keep th^e data i^n BCD rather th^an binary, core i^m^age for^m. Alt^hough

binary data *a^ue ̂more compact and can be ̂ used ̂ in calculatio^ns ̂more cheaply

than BCD data^, the latter can be listed more easily and inex^pensively^, and can

be made accessible to other computers more re^adily. The program that

effects the binary-BCD conversion is named *A^MFL2R (for *Aanderaa ̂ Meter File,

to R^aw). It re^ads the 200-word binary r^ecords and produces a BCD file in

^w^h^ich e^ach record consists of the six numbers recorded during a single

current meter cycle, followed by a record count. If the meter is an *RC^M-^4^

t^he r^eference word ^is first^, follo^wed by te^mper^ature^, conduct^ivity, pres^-^

sure, dir^ection^, ̂and *cu^u^mulative speed, ̂ in that order. ^Each data ̂word ̂is *•*

an int^eger in the ra^nge [0,1023] and is preceded by four blan^k spaces.

The r^ecord count th^at follows t^h^e six data words is 1 for the first cycle,

2 for the s^econd, and so on. This file is called t^he undated ra^w data.

In the cas^e of *CUE-I Datalogger output, *AMFL2R produces a file con-

sisting of record^s in ̂ which the referenc^e word is first, followed by ̂ air

te^mp^e^rat^ur^e, ^w^ater t^em^p^e^ratur^e^, win^d direction r^el^ativ^e to t^h^e b^uoy, b^uoy
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orient^ation, wind sp^eed, ^and th^e ^record co^unt. ̂ -.For a D^at^alog^ger t^his o^rder

is in gen^er^al v^ari^able and is determined ^by the ŵ ay in which the ^s^ensor

leads are ^plugged into the Datalogger; the order ̂ given above ̂ was u^sed with

all the *CU^E-1 s^ur^face buoys. (T̂ he seque^nce of data wor^ds within a^n *RC^M-4

cycle ̂ is fixed, deter^mined by hard-wired connectio^ns in the ^machine.)

*A^MFL2R ̂and all subsequent computer ̂ progra^ms that will be mentioned here are

r^un fro^m the te^letype^, under the *OSU ti^me^-sharing syst^e^m.

T^he ne^xt step in processing is to dat^e the ra^w data. ^Each ti^m^e a

current or wind meter is ^moored the start and stop times, (i.^e^.^, t^he'times

of the first and last cycles) are recorded. Fro^m these one can calculate

the nu^mber of cycl^es during the ^mooring. If this equ^als the number of

records in the raw data f^ile, processing can proceed; if the two numbers

are not equal it is necessary to list the undated raw data and check it

^in detail to. find the caus^e of the discrepancy. Assu^ming the raw data

file has the correct length^, a new file is created which d^iffers fro^m ̂ it

in that a date and time of cl^ay have been pl^aced at. the left of ^each line

(or record). This is the dat^ed raw data. The new file is produced by a

pro^gr^a^m ca^l^led *A^MDATE6. A ̂ line-pri^nter listing of this file is obtained

and stor^ed permanently^; the fil^e ̂ is also s^tored p^er^man^ently on ̂magnet^ic

tape.

^Rec^al^l that t^he raw data consist of integers in the range [0,10̂ 23].

The next and final step in this stage of the processing is to convert

these analog ̂v^alu^es to physical unit^s, i.e., te^mperatures in de^grees cen-

tigrade^, directio^ns in degrees, etc. To. do this w^e need calibration

constant^s for the sensors. Although ̂ all of th^ese sensors produce outputs

t^h^at are r^elated inp^uts in ̂ a ̂ n^early line^ar w^ay, we elected to incr^ease
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*preci^s^ion *by *^u^sing *^q^u^a^dratic *calibr^at^ion *curves *(exce^pt *with *dir^ection,

*wh^ich *^will *b^e *d^isc^u^s^sed *sep^ar^ately). *Thus *tempe^rat^ure, *pressure^, *a^nd

*speed *d^uring *CU^E- *I *w^ere *calculat^ed *from *re^lations *of *the *for^m

*T *= *aT *^+ *bTxT *^+ *CTx
2
T

*^2*Cpxp

*S *= *as

*The *t^emperature *and *pressure *constants *were *evalu^ated *separately *for *eac^h^

*meter^, *since *^it *^was *fo^und *that *they *varied *si^gnificantly *fro^m *^meter *to

*meter *^ar^id *a *co^m^mon *value *cou^ld *not.be *used. *The *spe^ed *calibrations, *on *the

*other *hand, *v/ere *sufficiently *simi^la^r *from *meter *to *meter, *and *the *expense

*of *calibrating *every *meter *individuall^y *^was *so *great, *th^at *a *single *a^<^-^,^

*b^_, *and *c^<^. *v^/ere *used *for *al^l *the *meters. *The *speed *constants *for *the

*current *meters *were

*a^$ *^= *1.307

*b^. *= *0.8816

*cs *= *^-0.000796^2

*for *a *cycle *time *of *five *minutes *and *speeds *in *cm/sec. *A *linear *fit *to

*the *s^a^me *^points *that *yielded *the *quadratic *fit *shown *^above *gave

*^a^$ *^= *1.773

*b^$ *^= *0.8^282

*which *can *^b^e *compared *to *the *m^anuf^actur^er's *own *c^alibration:

*b^$ *^= *0.^83
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D^irections were ̂h^and^led in ̂ a so^me^w^hat differe^nt way. Prior to ^mo^ori^ng,

e^ach *^RC^M-4 was placed on a test stand and rotated throug^h a full ci^rcle in

10^° increments. At each pos^ition the ̂ meter was cycled and the an^alog

direction (a nu^mb^er bet^w^een 0 and 10^23) wa^s recorded. Th^e result w^a^s a

calib^ratio^n curve giving the analog values corres^ponding to current direc-

tions of 0°, 10°, ̂ 20°^, etc. Lin^ear interpolation was used to find the

di^rection corresponding to each analog value from 0 to 1023. The result

was a table of 1024 numbers^, in which the nth ̂ was the direction (in degrees

relative to true north) associated with an ̂ analog value of *n. ̂ Directions

were then calculated by a simple table look-u^p.

Since ̂ none of the current ̂ meters had conductivity sensors duri^ng

*CUE-I^, no conductivity calculations were m^ade. Channel 3 was always zero

in the raw data.

Air temperature^'^, water temperature, and ̂ wind speed as measured by the

surface buoys were handled in essentially the sa^me way as c^urrent meter

temperatures and speeds. Each temperature sensor was cal^ibrated individu-

ally and a quadratic fit to the calibration points was obtai^ned. Wind

speeds^, however, were calculated from the linear relation provided by the

.^manufacturer:

^AX
*S ̂- 0.465 *-̂ r̂ ĵ r- *̂ m/secA^t

where ^AX is the speed advance and At is the cycle time in minutes.

Wind direct^ion as measured by an *Aanderaa weath^er station is the sum

of two numbers: wind direction relative to the buoy, and buoy orie^ntation.

These are provided by two independent sensors. During *CU^E-I all the buoy

orientat^io^n and relative wind dir^ection sensors were calibrated
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in^divi^du^all^y, ^and dir^ection look-up table^s w^ere ^prepa^red ^In t^h^e sa^m^e w^ay

^a^s for c^urrent d^irect^ion.

^R^aw d^ata ^are converted to physical*.^units (cm/sec, deg^r^ees centi^grade,

etc.) by a single p^ass through a comp^uter ̂p^rogra^m n^amed *^AMR2P^6. This

progr^a^m reads a dated raw data ^file line-by^-li^n^e A^n^d produces a processed

data file. Each line of the latter represents on^e cu^rrent ̂ meter or ̂ Data-

^logger cycle ^and contains a date^, ti^me (^GMT), sp^eed, dir^ection (tow^ard

which the c^ur^rent or wind ̂ was moving)^, *u compone^nt, *v component^, temperature

(two temperatu^res in the case of a surface buoy: air ̂ temperatu^re and that

of the water about .two ̂ meters below the surface)^, ̂ possibly a pressure, and a

line count. In ̂ most CU^E-I moorings ^only th^e deepest c^urrent mete^r was
2

equ^ipped with a pr^essure sensor. Pressures are given in un^its of kg/cm

in the CUE^-I d^ata. This is a convenient unit because multiplied by ten it

yields the approximate dept^h in meters of the sensor.

Conv^ersion of analog temper^a^ture^s^, pressu^r^es^, a^nd di^rections to physical

units by means of the calibration c^urves is straight-for^wa^rd. A special

procedure is needed wi^th speed^, ho^wever, since speed is calculated from

the slope of a sa^wtooth f^unction. T^h^e problem occu^rs where th^e ^ana^log

speed va^lue passes from 10^23 to 0. The speed potentiometer of each

*Aanderaa meter has a small gap at this point^, ab^o^ut th^ree degrees wide,

^where the output is indeterminate: it can be a^nywh^ere in the range [0,

10̂ 23̂ ], though 1023 is most prob^able. Our practice has been to calcul^ate

.sp^eed ^at such po^i^nts by ^interpol^ati^ng line^ar^ly betwee^n th^e slopes before

and afte^r this crossover. This is done .autom^atically by *AM^R2P6; no human

int^ervention is ne^eded.



^Error D^etec^t^ion and Correct^! *on-

*The erro^r ̂ detec^tion ̂ proc^edur^e ̂ is strai^ghtforward but time-cons^u^m^in^g,

si^nce it requires direct h^um^an particip^ation and judgment. As soon as t^he

raw quantities h^ave been converted to physical units .tĥ ey are p^lotted as

f^unctions of ti^me (on the *Calcom^p ̂ plotter). ̂ Eac^h plot is then ^exa^min^ed

by eye a^nd erro^rs are noted. This is done for speed, press^ure, and te^mp-

erature, but not for direction. Direction ordinarily is quite ̂ noisy and

^we have found that plots of direction vers^us time are not usef^ul in loc^a-

ting direction errors.

There are.several possible sources of error in an *Aander^aa record.

One is the meter's encoder. The probability is small b^ut finite that a

given electrical resistance will be incorrectly balanced and encoded.

^Another ̂ more likely error source is *nonunifor^mity in the quarter-inc^h ^mag-

netic tape. The tape is degaussed before installation but there is no

assurance that all magnetism has been removed. In addition the tape may

have variations in coating thickness and composition that affect the re-

cording. Another error source is the tape transcriber itself^, which like

all digital devices occasionally drops a bit. Errors in ̂ which a bit is

reversed somewhere during the encoding^, recording, or transcription are

easy to find if the bit in question is a high-order bit. If a low-order

bit is reversed the error ̂ may be within the noise level of the ^instru^me^nt

or the phenomenon being measured, and in that case wil^l not (and need not)

be not^iced.

Another type of error, peculiar to the speed p^ara^meter*i occurs when

the meter's ̂ sp^eed output, which us^ually increases by nearly uniform
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amo^u^nts from *cycl^o to cyc^le over th^e s^hort term, s^uddenly shows a very

small incre^ase followed by a l^arge on^e^, such that the average of t^he two

is close to the local average incre^ase. The opposite pattern, ̂ in which an

abnormally large increase is followed by a small one, is ̂ also found. We

have hypothesized th^at events of th^is kind *^r^aay be ca^used by *nonuniformiti^es

^in the sp^eed pote^ntiometer ^w^inding. We do believe th^ey are er^ror^s and not

real h^appenings in the ocean.

Another, more rare^, type of error is ̂ associated with clock an^d trig-

gering malfunctions. Instances have been ob^served in ̂ which ̂ a meter has

cycled several times in rapid succession, or conversely has missed one or

^more cycles. Since the start and stop ti^mes of the ̂ meters are always re-

corded, the correct number of cycles for a given record is k^nown. If the

actual nu^mber of cycles is greater or smaller ̂ we can conclude there is a

cycling problem. Simple clock speed errors ^were not enco^untered during

CUE-I. Th^at is^, we fo^und no c^ase in which the clock ra^n fast^, for example,

so that the ̂ m^eter cons^istently cyc^led every four ^minutes, s^ay, i^nstead of

the intend^ed five minutes. The CUE-I *A^anderaa meters were equipped ^with

quartz crystal clocks designed and fabricated at *OSU. ̂ We do not know

whether ̂ the clocks provided by *Aanderaa are as reli^able ̂ as those we ̂ used.

We did note instances in which the encoder wa^s trigge^red sp^u^riously in the

midd^le of ̂ a cycle, or failed to cycle w^hen it should have. Events of this

kind can usu^ally be locate^d in ti^me by lookin^g ̂ at the speed plot. If a

file i^s t^wo cycles too short, ^and a particul^ar speed is three times as

lar^ge as the spee^ds around it^, the *liklihood is th^at the sp^eed spike

coincid^es ^with th^e t^wo ̂ mis^sed cycle^s. Simi^l^arly, ̂ a downward s^peed s^pike

m^ay b^o a^s^soci^ated^-w^ith ̂ o^ne or mor^e extra^, spurious cycles,



Errors *pf the ^kind ^disc^ussed so far h^av^e ^been r^are in the CU^E-I dat^a.

O^n the aver^age, a *9000-cycle speed, te^mperature^, and pressure f^i^le (a^bout

thirty days, w^ith a measure^ment every five min^utes) cont^ains no ̂ mor^e th^an

three or four such ^errors. Te^mperature and.pressure series have f^ewer

errors than speed. We h^ave h^ad f̂ ar ^more difficu^lty with direction th^an

with any other parameter. ^Most of the direction prob^le^ms were traceable

to mech^an^ical failures in the compass itself. In severa^l cases, the clamped

compass needle failed to contact the resistance ring arou^nd the periphery

of the compass. This resulted in a direction record consisting *^wholely

or partly of 1023s. In other cases directions in a certain range a^l^ways

r^eg^istered in a different range (we do not ̂ know ̂ why)^, so th^at ̂no di^rections

at a^ll were recorded in the f^irst range. ^M^any of these co^mpass problems

became ̂ apparent from a cursory exam^ination of the raw data. Others ̂ were

discovered' later from the d^irection histograms.

In general^, isolated errors and short runs of bad data are corrected

by linear interpolation. For example, if the speed record indicates that

the rotor fo^uled for a short period of time, new speeds are calculated by

^interpolating linearly bet^ween the last good speed before the fouling ^and

the first good speed afterward. This type of correction is made by means

of a computer program called LINT, which reads the *uncorrected processed

data file and produces a new error-free file. The program user provides

LINT with the line n^umbers of the first and last ̂ lines of bad data, ^and

indicates which parameters are in error; the program does the rest ̂auto-

matically.

^A few *CUE-I files c^o^ntained extens^ive ̂ sect^ions of bad d^ata, too wide

to interpolate ^across. The^se file^s were either discarded e^ntirely, or

divided into one or more shorter files consisting of ̂ good data.
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Dat^a An^a^l^ysis

E^v^e^ry *Aand^oraa cur^re^nt m^eter ^r^ecord and ^anemom^eter record obt^a^in^ed by

the Coast^al *Upwel^l^ing Group is sub^j^ected to ̂ a pr^eli^minary descriptive

^a^n^alysis. Several ^plots are m^ade^, in addition to the er^ror^-detection plots

me^ntioned ^above:

^1. ̂ histo^gra^ms showi^ng the distr^ibutions of ̂spe^ed^, dir^ect^ion

and temperat^ure

2. a ^progressive vector diagra^m *(P^VD)

3. variance spectra of *u^, *v, te^mper^at^ure, ̂ and pressure

4. a rotary current (or wind) spectr^u^m

In addit^ion, new files a^re made by lo^w-pass filtering *u, *v, temperatu^re^,^

and pressure and deci^mat^ing to one point per hour.

Speed histograms are produced by a computer progra^m n^amed *AMSHST,

^which m^akes both a *Calcomp plot of the h^istogram and a table show^ing *.*

absolute and relative frequencies. Class bounds in the speed histogra^m^

are selected so that each class contains the same number of ̂ "possible"

speeds. R^ec^all that speed ̂ is calcu^lated from the d^ifference between *tv/o

successive integers in^- the range [0, 1023]. Since this differe^nce is it^-^

self an integer, speed is a discrete rather th^an co^nti^nuous fu^nction.

When the cycle time is five minutes,, for example, the "possible" speeds

(in c^m/sec) are 0.6^5^, 2.19^, 3.07, 3.94,... In most of t^he speed histogra^ms,

each class contains two poss^ible speeds^; ̂ a f̂ ew ^have cla^sses that contain t^hree

po^ssib^le s^p^eeds. T^his choice of bounds g^u^ar^antees a ^s^mooth histo^gr^a^m i^n ^re^g^ions

where the speed distribution is itself smooth. ̂ W^e found that tak^i^ng ̂ cl^ass bounds

at arb^itr^ary *equi^spac^od point^s, ̂ s^uch *asO,^"2^, 4^, *&,..^: cm/sec,' p^rod^uc^e^d cl^as^se^s^

cont^aining ̂un^eq^ual n^u^m^bers of possible speeds and tend^ed to in^duce an artificial

*un^cv^en^nes^s i^n the histogr^ams.
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Tempe^r^ature a^nd ^di^rect^ion histo^gr^a^ms ^are ca^lcu^lated ^and dr^awn (on

the *Calco^m^p p^lotter) by a comput^er program named *A^MTDIIST. Ag^a^in^, te^mper^a^-^

ture as recorded ^by an. *Aanderaa m^eter is a discret^e rat^her t^han cont^inuous

function. The separation between possible *RC^M-^4 .temp^eratures ̂is only

about 0.0̂ 2 degrees centigrade^, ho^wever^, and the progra^m sorts temper^atur^es.
*^\

^into cl^asses e^xactly 0.1 degrees ̂ w^ide, so t^hat most classes co^ntain fiv^e^

possible temperatures (some contain four) ̂ and no noticeable *unev^enness is

induced. The d^irect^ion h^istogr^a^ms ̂ h^ave classes ten degrees wide, conta^ini^ng

exactly ten possible directions. *A^MTDHST produces frequency tables for

both temperature and direction along with the plots.

Var^iance spectra for the currents and winds are prod^uced by a progra^m^

called *A^MUVSPC. Th^is is a rather large progra^m that does several different

things. First^, ̂ it reads *u ̂ and *v from the error-free processed data file

and f^ilters both parameters^, creating a new file containing low-passed

hourly values of *u and *v and their cu^mu^lative sums. This file, li^ke all

CUE *Aanderaa data files, has a date and time at the left of every line and

a line count on the right. Each line represents one hour. The cumul^ative

sums of *u and *v are used subsequently to ma^ke *PVDs. A line printer listing

of this file is made and stored ^permanently, and the fi^le is also stored

on magnet^ic tape and microf^ilm.

The low-pass filter used in *A^MUVSPC was designed to preserve as ̂much

informat^ion as a time series with a data interva^l of one hour can carry,

without aliasing^. Th^e *nyquist frequency for such a series is 1/2 cycle

per hour. The half-power point of the filter in question lies at 1/2

cycle per hour, and the frequency response function has a fairly s^h^arp

rol^l-off with low s^ide lob^es. Thus the maxi^mum possible amount of
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infor^ma^tion is ^p^assed, wit^hout ̂a^li^asin^g f̂ rô m frequ^encies ^above ^the *nyquist

fr^equency. ^We ^feel th^at the o^utp^ut of this.filter is p^refer^able to th^e^

s^i^mple ̂ho^urly ̂aver^a^ges ̂m^a^ny inves^tigators ^use. The fi^lt^er we^ights ^a^re

shown in Table 2-1, for an input data interval of .ten minutes. Fi^g^ure

2-3 shows the r^esponse of this filter.

Data ^with a five ̂ minut^e interval, are filtered ̂i^n t^wo steps^. First,

consecutive p^ai^rs of values are averaged to create a series with a ten

minute interval. Then the filter of Table 2-1 is applied. The response

this two-step filter is very close to that shown.in Figure 2-3. ^'This pro-

cedure is u^sed ^with five ̂ min^ute d^ata^, rather than a one-step proced^ure, i^n^

order to reduc^e comput^ation time. The. t^w^o-step algorithm is faster bec^ause

in it half of the ̂ m^ultiplications have b^een convert^ed to ̂ addit^ions, with

little degr^adation in freque^ncy response.

After filtering both input series and decimating the result to one

point per hour^, *A^MUVSPC computes scal^ar auto spectra for *^u and *v, and a

rotary spectru^m. All of the spectra are computed from the hourly values,

us^ing a f^a^st *fo^urier transform algorit^h^m. Two plots are ̂ mad^e of ̂ each

scalar spectrum. The. first has a linear frequency scale ̂ and a logarithmic

spectral density scale. The spectr^um is sc^aled so tha^t the area und^er the

c^urve would, if the density sc^ale ̂ w^ere lin^e^ar r^ather th^an loga^rith^mic^,^

equal the variance of the or^iginal ti^me series. The second ^plot is of

frequency times spectral density^, versus frequency. The frequency scal^e^

is logarithmic ^and the freque^ncy tim^es d^ensity sc^ale is line^a^r. The are^a^

^und^er this curv^e equals the varianc^e of the time se^ri^e^s, and of co^urse the

area in any frequency band ^equals the v^ari^ance ^in th^at b^an^d. The rotary
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Tabl^e 2-1. F^ilte^r we^i^gh^t^s use^d in *AMUVSPC for
^a d^at^a interval o^f 10 ^minut^es. The filte^r is
sym^metric^al ̂ an^d contai^ns 37 ̂u^ni^que weights.
The center wei^ght is shown first.

0.^17833032 -0.00753077
0.1688̂ 132̂ /̂ 1 -0.00̂ 679676
0.^14226211 ^-0.00^429982
0.1037̂ 6850 -0.00^12^2^497
0.06059469 0.00138740
0.02032076 0.00280708
-0.01082650 0.00300220
-0.02923579 0.00225742
^-0.03443759 0.00110011
-0.02881451 0.00003495
-0.01664279 -0.00062434
-0.00278253 -0.00081015
0.00859918 *. -0.00064948
0.01493615 -0.00035206
0.01̂ 560̂ 687 *' -0.000097̂ 74
0.01170108 0.00002965
0.00536221 0.00004496
•0.00104053 -̂ 0.00001542
-0.00564412
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*autospectru^m ̂is also plotted tw^ice, once with ̂ a linear density sc^ale and

once with a logarit^h^mic densit^y scale. The two-sided ̂ f^requency sc^al^e is

linear in ̂ both plots. Rotary s^pectral density is scaled such that in the

linear - linear plot the area under the curve equals the s^um of the *^u and

*v v^arianc^es. In the scalar plots, frequency runs from 0 to 1/2 *cycle/hr.

The rotary spectrum runs from -0.12 to ̂+0.12 *cycles/hr.

The average kinetic energy of a u^nit volume of water is equal to half its

mean squared velocity (i.e.^, half the variance about zero)^.and so the current

spectra can be thought of as energy spectr^a. The energy of the ̂me^an ̂motion

is exclud^ed, however^, since both the mean and any linear trend^* are re-

^moved fro^m *u and *v before their *fourier coefficients are co^mputed. Thus

the variances mentioned above are all varianc^es about the linear trend,

rather than about the mean or zero. It should also be mentioned that the

scalar spectra are s^moothed by convo^lv^ing the raw spectral estimates with

the binomial window 1/16, ̂1/^4, 3/8," 1/4, 1/16. This induces about 7 degrees

of freedom, since the variance-equivalent rectangular window spans about

3.5 elemental frequency bands (of width *1/T where *T is the length of the

^input series) and we can regard each raw estimate (there is one ̂ in each

band) as a *chi-squarerando^m variable with 2 degrees of freedom. The rotary

auto spectrum is computed from the smoothed scalar spectra and is not it-

self explicitly s^moothed.

* The linear trend of a velocity series is the least-s^quar^es line of ^best

fit, with the squared velocity deviations (as opposed to time d^eviation^s)

^minimi^zed.
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V^ar^iance spec^tra of tempe^r^ature and pressu^re are ca^lculat^ed and plot^-^

ted by *A^MTPCSPC. T^h^is progra^m, li^k^e *A^MUVSPC, .uses a fast *fourier tr^ansform

^algorith^m a^nd p^roduces two plots for eac^h paramet^er^. One ^is a plot ô f̂

spectral den^sity ^versus freque^ncy (with the density scale logarith^mic and

the frequency scale line^ar) and the other is of dens^ity .ti^mes.frequency

^(line^ar) against freq^uency (logarit^hmic). In both plots frequency runs

fro^m 0 to 1/2 *cyc^le/hr.

A *PVD ̂ (progressive v^ector diagram) is a plot in which all the c^urrent

or wind vec^tors have been drawn in succession, head to tail. The vectors are

scaled in s^uch a way th^at they denote distance rather than velocity; the dis-

tance from the origin of the first vector to any subsequent point on the curve,

measured along the curve, is ̂ just the amount of water or wind that passed the

meter ̂ after it was inst^alled, up to the time associated with that point. CUE

*PVDs a^re drawn by a computer program called *AMPVD, which takes as input the

cumulative sums of filtered *u and'*v produced by *AMUVSPC. The plot is scaled to

fit onto a standard 8 1/2 by 11 inch page (as are,, in fact, all the histograms

and spectral ^plots). ^North-south and *east-v/est axes are drawn on the *PVD with

a tick and a label (the ^label denotes th^e distance from the origin to t^he t^ick,

in km) ̂ every inch. The origin of the axes is at-the start point of the first

vector.
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Ca^li^bration of th^e *^Aanderaa *RC^M4 T^em^p^era^tur^e S^enso^r

The temperat^u^re ̂ b^ath us^ed ^in the ther^m^istor calibrat^ion is a 79 c^m *x*

79 c^m *x 86 cm pl^ywood box with a cylindrical fiberg^lass tank mo^unt^e^d in^-^

side. This tank has a volume of about 200 lit^ers. ^Between the fib^erglass

t^ank and the outside ply^wood wall is 10 cm of rigid foam insulation. The

tank ̂ will co^mfortably hold up to 10 *RC^M4's. In addition, w^ater and ̂ air

temperature sensors from meteorological data loggers can be attached to the

bales of these current meters and p^lugged into datalogg^ers outside the

bath, thus increasing the nu^mber of instruments that may be calibrated at

one time. To stir the ̂ water a^nd maintain a ̂ uniform te^mp^eratur^e a Sargent

cone^-drive stirring motor is mounted in t^he lid of the t^ank^. It is

equipped with a stirring arm and propeller that project approximately 38

cm into the tank.

A Hewlett-P^ackard quartz thermometer (^Model 2801 A) is used in the

calibration^. This instrument has a temperature range of -80 to *^+250°C

with a factory calibrated accuracy of *^,02^°C absolut^e^, traceable to *^NBS.

It has a short^-term stability of better than *± *.0001°C and long-term

stability with zero drift less than *± *.01°C at constant probe temperature

for 30 days. The quartz crystal probe is mounted on a current meter bale

at the approximate leve^l of the *^RCM4 ther^mistors. The read-out resolution

is set at *.01°C with a relatively rap^id display interval.

The bath and the *RCM4's are prepared for calibrat^ion in the afternoon

of the ̂d^ay prec^eding the date of calibration. The *RC^M4^'s ̂are started on a

five *min. samp^le period and ar^e plac^ed around the .outs^ide perimeter of the

fiber^glass tank with th^e quart^z probe and the a^ir or. ̂w^ater temp^erat^ur^e
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sensors ^to ^be c^alibr^a^t^ed f^asten^ed to the b^al^es with ̂ elect^r^ic^al t^a^p^e.

Approxi^m^at^ely ̂ 4^5 k^g. of ice is ̂ p^l^aced in the b^ath^; th^en water is ad^ded

until the instruments ^are completely submerged^, a^nd th^e t^her^mistors and

the probe are roughly ̂ 2^5-30 cm below the surf^ac^e. The wat^er-ice volu^m^e is

about 150 liters. The bath is then left closed over^ni^ght to stabili^ze

the temperature.

The fo^llowing morning the remaining ice is re^moved, ̂l^eaving as ̂much

water as possible. The bath^'s temperature is usually found to be st^able

betwee^n 0.00 and *1.00°C. Generally two readings per te^mperature level ̂ are

taken. This gives 10 ̂ minutes of each temperature ̂ which insures a fair

level of stabilization. It has be^en found that^, if necessary, 5 minutes

allows a sufficient degree of stabili^zation to take pl^ace, i.e. the

difference b^etween the first reading and the second reading is no more

than *.03°C.

The calibrat^ion range is from the starting temperature (0.00 ̂ - *1.00°C)

to *22°C *(21.48°C is the maximum for the *RCM4 therm^istors in our m^eters).

After the readings are taken ̂ at some temperat^ur^e, the^'temperature of the

bath is raised with an attempt to keep the increase close to *1°C. This is
3.^done initially by adding approxim^ately 925 cm of nearly boiling water.

*^o
As the vol^ume of the water in the bath increases, an additional 925 cm of

hot water from the hot water faucet is added. ^When the volume added each
2 3time reaches the level of 92̂ 5 cm heated water and 2,800 c^m hot faucet

3 2water, then 2̂ ,900 cm is removed from the bath before approximately 3,200 c^m"

is added (92̂ 5 heated, the rest fro^m hot water fa^ucet). After the hot water

i^s ^added the lid of the b^ath is clo^sed and the stirring motor runs contin-

uously for the 10 minute (or 5 min^ute) sa^mpli^ng interval.
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Tabl^e 1-1 shows ^the resu^lt^i^ng te^mp^er^ature as calcul^ate^d for a b^it

.r^ead^in^g of 551. The change of temp^er^ature c^alcul^ate^d (^At) is ^in t^he

r^an^ge of di^gitization error.
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TABL^E 1^-1

^Mete^r *. *Pre Cal^ibr^a^t^ion Post Ca^libr^ation *h^'^ff^i^»^r^pn *^r^>^
N^umber Te^mper^ature Tem^perat^ure *^m^ner^e^nce

2̂68 10.66 10.70 0.0̂ 4̂
317
438 10.00 10.0^5 0.05
439 10.17 ^10.^2^2 0.05
440 *--- ^10.0^5
441 9.99 10.02 0.03
442 10.06
452 10.01 10.05 0.04
4^53 ^10.04 10.0^8 0.04
454 9.99 *. 10.02 0.03
455 10.04 ^10.06 *. 0.02
456 9.99 10.02 *. 0.03
485 ^10.06
486 — *.. 9.95
487 10.05 10.09 0.04
488 10.09 10.11 0.02
489 10.03 *. 10.06 0.03
490 10.04 10.06 0^.02
491 10.01 *.. 10.05 0.04
492 10.05 10.09 0.04
493 10.03 10.07 0.05
494 10.05 *^. 10.07 0.02
495 10.00 10.03 0.03
496 ^10.05 10.07 0.02
497 9.98 10.00 0.02
498 10.08 10.13 0.05
499 10.00 10.08 0.08
500 10.06 10.10 0.04
50^1 10.08 10.05 0.03
502 10.04 10.07 0.03
503 - 10.11 10.18 *•' 0.07
^504 10.05 10.12 0.07

^Me^a^n 10.06 10.09 0.038
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C^a^libr^at^ion *o^F t^h^e *A^ander^a^a *RC^M4 ^Press^ur^e S^ensors

A ̂ pressur^e c^a^libration facility for the *A^ander^a^a *RCM4 ̂press^ure ̂sensors

was co^nstructed in earl^y June 1972. The apparatus consists of a source of

hydraulic pressure *("^Porta *Pov/er" ̂made by *^Blackhawk)^, a ̂ manifold for dis-

tribution of equal pressur^e to five pressure transducers, and a laboratory

quality press^ure gauge (made by *Ashcroft). The precision of the g^auge is

*^i 0.03̂ 5 kg/cm^.

The first calibration run was made on *RCM's *^t 498, 499̂ , 500 and 50^1.
2 2The range of the calibration was from 4.43 ^kg/cm to 13.0 kg/cm.. Eighte^en

points were taken ̂ in the range ̂ with an attempt to take a point every 0.7
2kg/cm *. A second calibration was made using *RCM's ̂ #502^, 503 and 504. On

2 2this run the pressur^e range was fro^m 3.55 kg/cm to 12.4 kg/cm *. Again^,
2so^me eighteen points^' ̂ were taken in the range, spaced som^e 0.7 kg/cm

apart. *:" *•

A third cali^bration was made on *RCM's ̂ #495, 496, 497 and 317. This

run *v^/as similar to the previous two in range and number of points taken.

*RCM ̂#317 was fitted with a pressure transducer whose range was from 0 ^-
2

35 kg/c^m while ̂al^l the others calibrated were fitted with transducers
2whose r^an^ge w^as from 0 ^ - 1 4 kg/cm *.

The CUE-I post calibration was done on ̂Nove^mber 30, 1972, for ^meters

*̂ t ̂496, 407, 49̂ 8, 500 ̂an̂ d ̂501̂ ; ô n D^ece^m^be^r ̂1̂ , ̂197̂ 2, for ̂ meters *̂ # 49̂ 9.̂ ,.̂ .̂ 502,

503^, and ̂ 504; ̂ and J^a^n^u^ary 5, 1^973, for ̂meter *^// 49^5. The procedure used ̂ was

the same as for t̂ ĥ e ^previous calibration.

Table 1-2 shows th^e pressur^e differ^enc^e calcul^at^ed us^in^g the two sets

of calibration dat^a. The pressure difference for a single bit chan^ge at
2

this ̂pr^e^s^sure I^s.^a^bo^u^t 0.02 k^g/c^m *.
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*Prec^alibr^at^ion Post cal ibrat^ion
^Meter
N̂ uî 7̂ .be *r

495

496

497

498

499

500

501

502

503

504

Pressure *^@ 534 b^its
*k^q/cm^2

7.40

7.51

7.55

7.^13

7.49

7.45

*•• 7.44

7.45

7.47

7.56

Pressure *^@ 534 b^its
*kq/cm2

7.36

7.50

7.55

7.^14

7̂ .50

*' *̂ '̂ • 7.4̂ 3

7.44

7.44

7.46

7.54

Difference

0.04

*O.^'Ol *^..

0.00

0.0̂ 1

0.01

0.03

0.00

0.0̂ 1

*..̂ _ 0.0̂ 1

0.02

^Me^an 7.44 7.44 0.02

*^V^O
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*C^a libra ̂L^ion .of the *Aander^aa *RCM^J Com^p^ass

T^he co^nstr^uct^ion of ^a comp^a^ss c^al^ib^r^at^io^n facility ̂ at *O.S.U. ̂ li^as

b^een ̂ inv^aluabl^e to the success of th^e c^urrent ̂m^e^asurin^g progra^m. After

several att^em^pts at des^i^gn^, a fin^a^l version of the rot^atin^g portion of t̂ ĥ ê

com^pass stand is shown sc^h^em^at^icall^y in Fig^ure 1-2. Four meters can be

calibrated during a run. Each run has consisted of setting th^e ̂ meters on

a 2 1/2 ̂ min^ute sa^mple period^, putt^ing the ^meters o^n t^he co^m^p^ass stand,

and rotating the st^and *10°per sample period through 360°, generally, followed

by some extra samples at varying directions.

This procedure h^as bee^n ^found very use^ful, both for ^giving ^good co^m^-^

p^ass calibr^ations and for indicating b^ad compasses. .^We have had ^more

compass fail^u^res than all other sensor failures combined. ^Most of the

failures were due to shipping damage. ^We ded^uce.this fro^m k^nowledge that

the compasses were op^erational when packed at the factory in ̂Nor^way and

were non-functional at delivery at *O.S.U. Th^er^e ̂ a^re s^everal kinds of co^m-

pass fa^il^ure, b^ut careful c^alibr^ation indicates ̂ what ̂ kind of fai^lure.

A good compass is one which repeats its c^alibrat^ion curv^e when re^-^

calibrated, and which gives ̂meaningfu^l bit valu^es ̂ every ten degrees. ^By

rep^eati^ng its calibration c^urve w^e mean ^within 3°. Each compass has ̂ its

individual characteristics^; ̂ some of which w^e do ̂ not ̂ fully u^nd^erst^and. Most

of the compasses rep^e^at withi^n 1°, while all have rep^eated withi^n 6^?.

Some comp^asses have f^ail^ed during the *CUE-I fi^eld program, ̂ an^d the post

calibration^s ind^icate clearly which thes^e are so that repairs can be made.

Figures 1^-3 and 1^-^4 show a typical calibration curve. Table 1-3 gives

an i^n^dication ^of the ̂ co^mp^ass to co^mp^ass var^ia^tion *i'n t^he c^al^i^br^atio^n c^urve.
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^We intend to en^l^ar^ge on T^ab^le 1-3 ^in the ̂f^utu^re ̂givin^g the statistics for

ev^er^y ten de^gr^ee val^ue. It is cl^ear fro^m Table 1^-3 th^at it is ̂ wo^rthw^hile

calibratin^g and treating each co^mpass ̂ as an i^ndividual instrument.
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TABLE 1^-3

M̂̂ ê ter No. 0° 90° 180° 2̂70̂ °

2̂ 58
^43^8^
^439
4̂ 10
441
442
4̂ 52
453
454
455
456
485
486
487
488
489

• 490
491
492
493
494
495
496
497
498
499
500
501
502
503
504

^M^e^an
St. *Dev. (bits)
St. *Dev. (degrees)
^M^ax^.
*Min.

^Range (bits)
R^ange ^(degrees)

996
980
940
973
963
978
976
982
966
975
999
979

965
947
988
965
984
952
978
982
979
955
9̂ 63
968
971
982
964
974
981
952

972
14
5

999
940
59
21

216
189
172
170
185
192
182
195
189
182
204
190

185
182
188

*. ̂196
204
179
189
198
201

-189
187
185
200
^190
204
183
188
192

190
10
4

216
170
46
16

458
418
441
427
453
436

*̂ v 439
435
450
.446
446
428

461
462
451
479
444
455
430
445
455
459
433
418
468
424
455
422
408
438

443
16
6

479
408
71
25

719
693
698
712

*. 712
705
713
711
706
720
716
688

720
715
729
^728
710
708
695
712
722
706
695
682
726
696
694
695
688

- 684

707
13
5

729
682
47
16
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C^al^ibr^atio^n of th^e *^A^ancle^raa^^*^RC^M^4 Sp^e^ed S^ensor

O^ur p^ast exp^er^ience w^ith curr^ent ̂ mete^r rotors indic^ate^d th^at for

speeds s^ever^a^l c^m/sec above thres^hold the calibr^at^ion of ^all rotors of a

given t^ype can be considered equal. Part of our calibra^tion work *v^/as de-

signed to test this concept.

In March of 197^2 four co^mbin^ations of rotors and ^meters were cali^-^

brated at the Division Hydr^aulic L^aboratory of the Corps of Engineers,

U.S. Ar^my, *Bonneville^, Oregon. (For a genera^l ̂d^iscuss^ion of the c^a^libration

facility at *Bonneville see ̂ Johnson, 1966). Figure ̂ 1-5 shows the result of

this calibration ̂ and the line in that figure is given by.

*S c^m/sec *= 1.307 *̂ + 4.408 ̂ £ ̂ - 0.019904 *( ̂£ *)2^At *^x At

where *revolutions/nn'n *= 5.80833 *Ab/At for a 6000:1 g^ear train in the ̂meter.

A repeat of this calibration done in ̂ January 1973 ̂ with nine combinations

of rotors and meters gives

*S cm/sec *^= 1.727 *^+ ̂4.356 *^^ - 0.01509 *( *^T^T *)^2

All of the data fro^m both calibrations are shown and the two curves

lie on top of each o^ther^. T^he differences calculated fro^m the two ^equations

ran^ge from 19^% at 2 cm/sec to less than 1^% at 30 cm/sec with a ̂ 4^% difference

at 8 cm/sec which is generally close to the lo^west observed speed^". One c^an

conclude from these data that for spe^eds below 10 cm/sec on^e should calibr^ate

each rotor with its corresponding meter. But since our mean speeds are gen-

erally b^etw^een 20 and 30 cm/sec we choose not to calibrate each ̂ meter sep-

arately.
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