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NUMBER*^S

*^/ *^t^f^c^>

*^*^?^* *7^* *Y

DATA DOCUMENTATIO^N FORM

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

U.S. DEPARTM^ENT OF COMME^RCE
NATIONA^L O C E A N I C AND AT^MO^S^PHERIC ADMINISTRATION

NATIONAL *OCEANO^SRAPHIC ̂ DATA CENTER
^RECORDS SECTION

ROC^K *VILLE. M A R Y L A N D 208^52

FORM APPROVED
*O.M.B. No. *41-R^2651

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 attachin^g^
reports, publicati^ons, 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.

A. O^RIGI^NATOR IDE^NTIFICATIO^N

THIS SECTIO^N MUST BE COMPLETED BY DONOR FOR A^LL DATA *TR^ANSMITT^ALS

*1. *NAM^E *AND *ADD^RESS *O^F^/INSTITUTION, *^LABO^RATORY, *OR *ACTI^VITY *WITH *WHICH *SUBMITTED *DATA *ARE *ASSOCIATED

^¥
*2. *EXPEDITIO^N, *PROJ^ECT, *OR *PROGRAM *DURI^NG *WHICH

*DATA *WERE *COL^L^ECTED
*3. *CRUISE *NUMBERIS) *USED *BY *ORIGINATOR *TO *IDENTIFY

*DATA *IN *THIS *SHIPMENT

*4. *PLATFORM *NAME(S) *5. *PLATFORM *TYPE(S)
*(E.G.. *SHI^P. *BUOY, *^ETC.)

*6. *PLATFORM *ANDOPERATOR
*NATIONALITY(IES)

*PLATFORM *OPERATOR

*7. *DATES

FROM:^"0/^0^"/^™^™:^"0/^0^"/^™

*8. *ARE *DATA *PROPRIETARY?

*^I^F *YES, *WHEN *CAN *T^HEY *BE *^RELEASED

*FOR *^GE^NERAL *USET *YEAR *M^O^NTH

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

*^GE^NERA^L *AREA

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

*! *^[NO *^L^JYES *| *^[^PART *(SPECIFY *BE^LO^W)

*140^° *16^0^° *iio^» *160^° *140^° *i^n^- *100^- *^BO^° *^eo^° *40^° *^20^-

*10. *PERSON *TO *WHOM *I *N^QUI *RIES *CONCERNING
*DATA *SHOULD *BE *ADDRESSED *WITH *TELE-
*PHONE *NUMBER *(A^ND *^ADDRE^S^S *IF *OTHER
*THA^N *I^N *1T^E^M-1)

^¥

^A

^3^$

*^^S^S

^I
*^^

^#3 *^!88

*^i^V^J^f^W^^.

25; * /̂

*^"^&

^m^m

372407 *\

48^0515

516551

*^t^e;

*^2^&

*^0^V

10^0^° 120^° 14^0^* 160^* 180° *140^° *12^0^' *100^' *^«0^°

*NOAA FORM 24^-13 *^USCO^MM-DC *^4^42^B^9^-P7^2



*B. SCIE^NTIFIC CO^NTE^NT

Include enough information concerni^ng manner of observation, instrumentation, analysis, and data reduction routines to make them un^-^

derstandable to future users. Furn^ish the mi^nimum documentation considered relevant to each data type. Documentation will be retained 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 for^m (i.e., publications, reports, and manuscripts describing observational and analytical 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 (HYPOTHETICA^L I^NFORMATIO^N)

NAME OF DATA FIELD

^3 *^O^L^) ̂ I ̂ ri^l^l ̂ i^f

*^U^a^f^e^r ̂ co^lor

*^•^^^e^cf^i'/^r^t^f^n *^f *^j/'^ze

REPORTING ^UNITS

OR CODE

^7^^

^p^o^re. */ ̂ s^c^al^e.

*(j> *U^H^l^f^e *^a^f^l^A^

*^o^tr^&^e^r^L^t *})^\^A^

*^t^eei *^g^/^i~^t

METHODS OF OBSERVATION AND

INSTRUMENTS USED

(SPECIFY TYPE AND MODEL)

*^Yl^a.^n^s^€^n *^bo^t^/'l^e^s

*^ST^D
*^R(^*^s^e.i^t- *^&^£r^m^*^£^

*^W^t^H^t^e^l *^1^00^t>

*^Vi^^^u^a.^! *^f^e> */^n ̂ pa */^> *^r *^i *o *^f^+^

*t^^ji^f^/^. ̂ F^o^r^* ̂ I *b^o^i^f^/^f^s

*^E^u'^m^<^j core^,^?

ANALYTICAL ^METHODS

(INCLUDING MODIFICATIONS)

AND LABORATORY PROCEDURES

*^l^E^w^ti^A^c^l^i^t^'^e *^S^O^-l^/^r^t^o^t^n^c^f^e^r

*^(^/^J^y-^t^ec^A *^m^o^J^el *^J *^ff^o^)

*^N^/^A

*^N^/^A *^"

*^^^"i^~^a *^n *^<^f^a *r^d *S *ie *^v^e^^ *•*

*C^a *^r ̂ b^o^* *^t^fe^. ̂ -^f^r^o. *^t *^TI'^OI^*^-^
*^r^e^mo^v^e^tl ̂ b^y ̂ aci^d^
*~^t *^r *^e^a *^/^" *^s^r^> *^e *^n^~^E

DATA PROCESSING

TECHNIQUES WITH FILTERING

AND AVERAGING

^/^(^//^A^
^{^H^o^t *^*^P ̂ f^l^ic^* ̂ M^e^.^)

*^l^/^al^ue^$ *^a^v^e^r^a^y^e^e^A ̂ o^v^e^r^

*^S^^-^t^n^ei'^er */^/^t^fe^r^i^s^a^/^s

*^M^/^A

*^<^0^/^i/^*^i^t^f ̂ a^s *^o^W^/'^/^M^^^/^f^/^i^j/'^y

^R^o^ck *t^n^*^»u^*^t^, *" *^£^olk *^'^6^£

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



*B. SCIENTIFIC CONTE^NT

^METHODS OF OBSER^VATION AND

INSTRUMENTS USED

(S^PECIFY TYPE AND ^MOD^EL)

ANALYTICAL METHODS

(INCLUDING MODIFICATIONS)

AND LABORATORY PROCEDURES

DATA PROCESSING

TECHNI^QUES WITH FILTERING

AND A^VERAGING

RE^PO^RTING UNITS

OR CODE
NAME OF DATA FIELD

*^S *^0^*-^*^*^<^y*' *^i *^<^?-^£

*NOAA FORM 2^4^-13 ^(3-72) *U^SCOM^M^-^DC *^4428^9^-P72



*B. SCIENTIFIC CONTENT

NAME OF DATA FIELD
REPORTING UNITS

OR CODE

METHODS OF OBSERVATION AND

INSTRUMENTS USED

(SPECIFY TYPE AND MODEL)

ANALYTICAL ^METHODS

(INCLUDING ^MODIFICATIONS)

AND LABORATORY PROCEDURES

DATA PROCESSING

TECHNIQUES WITH FILTERING

AND AVERAGING

*^/^J*^*^«

*^7 *.*

*^*

I
*/^" *^C^"^, *^^^-^-^- *^— *^-r.

*^.^£^=^=^£^? ^X^*^-^-^'.' *'•^" *^^^^ *^" *"

2^4-13 (3-72^) *CO^MM-DC *^4^428^9-P72



^2 2 *^R^E^f^8 U^NI^VERSITY OP HAWAII
Depa^r^t^men^t o^f Oce^ano^g^r^a^p^h^y^

30 Oc to^ber 1968

Mr. *W. *L . *Molo
*^N 0 *^D *C - Services Division
W^a^shin^gton^, *D.C. 20390

*D^r^.arMr.

These
Pal^m^yra

^I a^m sending ^you data from 29 current ^meter stations,
meas^urements ^were ma^de in the Ha^waiian Archipela^go and near
^bet^ween 19^6^5 and 1960. The data ̂-are ̂"being submitted in the for^m of
punched cards. ^For each current meter station you ̂ will ̂ find that
the first seven punched cards co^ntain i^nformation releva^nt to the
station in
time ̂ zone*,*
ing card^s^
*^t^epeed and
^minute intervals

clear te^xt, such as station number, dates, position, d^e^pth,
and some information regarding ab^solute times.. The *follow^-^

*are data cards, each one containing 12 sets of current
current direction for ̂ a given *three-hc^fur period at 15^-

Current speed is given by the first three digits
in centimeters per second withou^t, decimals. Current direction i^s'
^given ̂by' the next three digit^s fro^m 001° to 3^60°. The direction
•given is the true direction (not the magnetic) into which the curre^nt

three-hour interval at the recor^ding
7^^ through 76 on the punched card^s^
^meter station, and columns 78 throug^h^
This infor^mation has be^en added in
between different sets. I am i^n-

suchflows*. Twelve
inte^rval of 15 minutes,
repeat the number of the
80 give the running card
order to avoid confusion
eluding a listing of the
as an ex^a^mple.

pairs fill a
Columns
current
number*.*
of cards
punched cards fo^r,current meter station *^#20^o

The records from current meter stations 1 through *2'7 we^re *ob-
*^' *tained with paddle-wheel current meters manufactured by *Hydro^wer^k^j^=-

*statten of K^iel, Germany, and were recording at five^-^mi^nute i^ntervals
Those d^ata were reduced to *15-minute inter^vals.

The records from current meter stations 10̂ 2 through 107 were
o^btained with *Geody^ne magnetic-tape-recording current meters, record-
^ing at *1^5-minute intervals..

The records from current meter stations
ob^tained^'^with *Geody^ne film-recordi^ng curr^e^nt
'at *'15-^minute intervals.

200 through 207 were
meters, also measuring

I hope that th^e^
National Marine Dat^a
submit
*t*inue*.

data are useful *t^'o'you. We are i^ncludin^g a
Inventory sheet listing them. We intend to

more data of this nature in the future as our ̂©^Derations *con-

*Very^^^truly yours

*'

Klau^s *Wy
Professor of Oceano^graphy^"

*^Encls-^2
3 boxes of punched c^ards under separate cover



*C. DATA FORM^AT

This information is re^quested only for data transmitted on punched cards or ma^gnetic tape.
Have one of your data processing specialists furnish answers either on the form or by attaching
equivalent readily available documentation. Identify the nature and meaning of all entries and ex-
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 organi^zed.

3-13^- Self-expl^anatory.

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

15. Enter starting position of the field.

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

17. Enter attributes as expressed in the programming language specified in item 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.

^(^7

*^5AA ̂ FO^RM 2^4-13 *USCO^MM-DC *4^4289-^P72



*..C.^J^JATA FORMAT

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

1. LIST RECORD TYPES CONTAINED IN TH^E *TRANSMITTAL O^F YOUR FILE

GIVE METHOD OF IDENTIFYING EACH R^ECORD TYPE *' *^J'

^2. GI^VE BRIEF DESCRIPTION OF FILE ORGANIZATION

3. ATTRIBUTES AS EXPRESSED IN *^Q^]pL-1 *^Q^] A L G O L *| *| COBOL

* r ^ n F O R T R A N * [ ^ - " ^ ^ ^ l * ^ C ^ , o ^ f ^ i ^ \ * ^ p ^ ] * ^ Q * ^ * ^ / L A N G U A G E

^4. RESPONSIBLE COMPUTER SPECIALIST:

NAME AND PHONE NUMBER *__

ADDRESS

COMPLET^E THIS SECTION IF DATA ARE ON MAGNETIC TAPE

5.

6.

7.

8.

RECORDING MO^DE
1 *| BCD *| *[ B I N A R Y

*[^^j ASCI I *^r^0^X^EB *C *D 1 *C

NUMBER OF TRACKS
(CHANN^ELS) * | * | SEVEN

*^Q^NINE

*n
PARITY *^/

* |_^3 ODD

* ! * | EVEN

DENSITY *^y*^

*| *| 200 *BPI *^P^8^*^! ̂ 1600 *BPI

*| *| 556 *BPI

I *| 800 *BPI

*n

9. LENGTH OF I^NTER-
RECORD GAP (IF KNOWN) *| *| 3/^4 INCH

*r^^^T *^O^» *^6> *t^v^c^, *^H

10. ̂ END OF FILE MARK
*| *| O C T A L 17

*^r^/
11. *PASTE-ON^-PAPER LABEL DESCRIPTION (I^NCLU^D^E^

O^R^IGINATOR ^NAME A^ND ̂ SO^ME LAY ^S^PECI^FIC^ATIO^N^S^
O^F DATA T^YPE. VOL^U^ME NU^MBER)

*^£^£^£^£ 0^*^*^* *^•^' *^"^K^"^*^*

*(^^^a^f^l^a^z^v^i^s^

*^/^o^t^s^$^£^«^c *^o/^a3^5^~^F.,^0^S^A^;^- *^M^N/^I^C^U^*
12. PHYSICAL BLOCK LENGTH IN BYTES

3 ^3-^00
13. LENGTH OF BYTES IN BITS

*^f
^NO ^A ^A *FO^.R^M 24^-^13 *USCO^M^M-DC *^4^42^8^9^-^P7^2



RECORD NAME

RECORD FORMAT DESCRIPTIO^N

*^14. *FIE^LD *NA^ME

*^^
*15. *POSITION

*FROM-1
*M^EAS^URED
*IN *^'^' *^<•

*^(^e.^g., *b^it^s, *^byt^e^s)
*NUMBER

16. LENGTH 17. ATTRIBUTES 18. USE AND MEANING

*UNITS

*FORM *2^4-13 *USCOMM^-DC *^4^42^B^9-P72



RECORD FORM^AT DESCRIPTION

RECORD ^N^AME

14. FI^ELD NAME 15. POSITION
*FROM-1
MEASURED
IN

^(e.^g., *^btt^a^, b^yt^e^s)
NUMBER

^16. ^LENGTH

UNITS

17. ATTRIBUTES 18. USE AND MEANING

NO A A ^FORM 24^-13 *USCOM^M-^DC 442^8^0



RECORD FORMAT DESCRIPTION

^RECOR^D ̂ NAME

1^4. FIELD NAME 15. ^POSITION
*FRO^M-1
^M^EASURED
IN

(e.̂ g.̂ , ^bit^s, b^yte^s^)

16. ^LENGTH

^NUMBER ^UNITS

17. ATTRIBUTES 18. USE AND MEANING

NO A A FORM 2^4^-13 *USCOMM-DC *^4^4^28^9-P7^2



RECORD FORMAT DESCRIPTION

RECORD ̂ NAME

^1^4. FIELD NAME 15. POSITION
*FROM^-1
MEASURED
IN

^(^e.^g.^, ̂ bit^s, ̂ b^yt^e^s)
^NUM^B^ER

16. L^ENGTH

UNITS

^17. ^ATTRIBUTES 1^8. ^USE AND MEANI^NG

^4

*^^^p^^^^*^NOAA FO^R^M 24^-13 *USCO^MM-^DC *^442B9^'



*D. INSTRUMENT CALIBRATION

This calibra^tion information will be utilize^d by *^!NOAA's ̂ National *Oceanographic Instrumentation Center .in their e^fforts to ^develop calibration

standards for voluntary acceptance by the *oceanographic community. Identify the instruments used by your organization to obtain the scien-
tific content of the DDF (i.e., *STD, temperature and pressure sensors, *salinometers, oxygen meters, *velocimeters, etc.) and furnish the cali-
bration data requested by completing an^d/or chec^king *("^)^/") the appropriate spaces. Add the interval time (i.e., 3 months, 6 months, 9

months, etc.) if the fixed .interval calibration cycle is checked.

INSTRUMENT TYPE
*(MFR., ^MODEL NO.)

DATE O^F LAST
CALIBRATION

INSTRUM^ENT WAS CALIBRATED BY

YOUR

OR^GANIZATION

*«^>/:»

OTHER
OR^GANI^ZATIO^N^

(^GIVE NAM^E)

CHECK ONE:
INSTRUMENT IS CALIBRATED

AT FIXED
INTERVALS

*^<^v/:>

BEFORE

OR

AFTER USE

(^0

BEFORE

AND
AFTER US^E

*(^/)

ONLY

AFTER
REPAIR

*^<^>/•^)

ONLY
WHEN
NEW

*<^v/:>

INSTRU^-^
MENT

IS
NOT
CALI-

BRATED

*(^/)

NO *AA FOR^M 2^4-^13 *USCOMM^-DC *^4^42^8^9-P7^2



*! NUMB^ER *^k^3 *^o *'i ̂ 6 *^? *^:^V.. *Q^^^T.^-^r^i^C^i

D^ATA DOCU^ME^NTATIO^N FORM

*^NOAA FOR^M 2^4-^13
*^U-7^2)

U.S. D^EPA^RTM^E^NT O^F COMMERC^E
NATIO^N^AL- *OCEA^MIC AND ATMOS^PH^E^RIC A^DMINIST^RATIO^N^

NATIO^NA^L * O C ^ E * A ^ N O ^ G R * A P H ^ I C D ^ A T A C E N T E R
*^R^KCO^R^DS S^ECTION

ROCK *^VI^LL^E. M A R ^ Y L A ^ N D .^10^6^52

^FO^RM A^P^PROV^ED
*O.M.B. ̂ No. *^41-K^2^6^51

This form shou^ld accompany all da^ta submissions to *NODC. Sec^tion A^, Ori^ginator Ident^ i f ica t ion ,
must be compl^eted when the data a^re submitted. It is highly desir^able for *NODC to al^so receive the
remaining pertinent inf^ormation at that time. This may b^e most ^easily accomplished by ^attachin^g^
reports, ^public^ations, or manuscripts which are readily available d^escr^ibi^ng data collecti^on, anal^y^-^
sis, ^and format specifics. Read^able, handwri t ten submiss^ions are acce^ptable in all cases. All
d^ata shipments should be sent to the above address.

A. ORIGINATOR IDENTIF^ICATIO^N^

THIS SECTIO^N MUST BE COM^PLETED BY DONO^R FOR ALL DAT^A *TR^A^NSMITTALS

1. NAM^E AND ADDRESS OF INSTITUTION. LABORATORY, OR ACTIVITY

*^6^{^«^j/i^/^£^f^t^£>iT V *^s^F ̂ H^AW^A^II' *• *^D'^e^P^f^l^RT^W^Zi^J^T ̂ o^r *^Q^c^i'.^f^l^f^J *^Q *^&^£^&^f

^2. EXP^EDITION, PROJECT, OR PROGRAM DURING WHICH
DATA WERE CO^LLECTED

^4. PLATFO^RM *NAME(S)

*^&ooy *^s

5. PLATFORM *TYPE(S^)^
(^B.C.. SHI^P. ^BUOY. ETC.)

*^g^'^o^oy *s

*e. ARE DATA PROPRI^ETARY?

IF YES. ̂ WHEN CA^N THEY BE REL^EASED

^ F O R ̂ G E N ^ E R A L ̂ U S ^ E ^ ? Y ^ E A R * ' MONTH

9. ARE DATA DECLAR^ED NATIONAL

PROGRAM *(DNP)^? *,^v^

(I.E., SHOULD THEY BE INCLUDED IN WORLD

DATA CENTERS HOLDINGS FOR INTERN^A-

TIONAL EXCHANGE?)

*r^\7]^NO *^P^^^JYES *^Q *^P ART *^(S^PEC^7FY BELO^W)

10. P^ERSON TO WHOM INQUIRIES CONCERNING

DATA SHOULD B^E ADDRESSED WITH T^ELE-

PHONE NUMBER (AND ADDR^ESS IF OTHER

THA^N IN *ITE^M-l)

*^, *^-^H,^» *. *o^— *^~^,

NO A A ̂ FORM *2^"^4-I^3

3. CR^UI^SE
DATA IN

WITH WHICH SUBMITTED DATA AR^E *ASSOCI *AT^ED

*NUMBER(S^) USED BY ORIGINATOR TO IDENTIFY
THIS S^HIP^M^E^NT

6. PLATFO^RM *ANDOP^E^RATO^R^
*NATIONALITY(IE^S^)

P^LAT^FORM

^U^S^A

* . OPERATO^R

*^M

7. DATE^S

*MO^,DAY.Y^n^
FROM: *^/ *^/

*^3L/1I/^6^S^-

MO ̂ .DAY *. *YR
TO: *^/ *^/

*,,/^«/^«

11. PL^EAS^E DARKE^N ALL *^MARSD^EN SQUARES IN WHICH ANY DATA
CONTAINED IN YOUR -SUBMI^SSIO^N WERE COLLECTED.

^G^E^N^ERAL ARE^A

^100

^60'

4^0'

20'

0'

^7^0^-

*^EO'

I^CO

12^0^° 14^0' I^S^O' ISO' I^SO' *I^W *I^JO'

*^2^!^s^v

*^»
*^L
170

1^3^4

^'^V
*^t^o|

*^^*^£^?^s^=

*39,^-^li^r
*^J ̂ V
^4^6^7

^S^O,

^5^4,^-...

^"^I

*r^*

^4*^f^e-*^^^=^=
*^^•^"

12^0^"

*:^K

^4
*T*^s^*

1

*^S

*U

*^^^" ̂ V^,

*^_^u
^H^O'

^5^2

*?37

*^f
*/*

*1^S5

12^s '̂

*^>^>^i

0^57

^32^1

*^i^|

*^J^P^'
*^f^cs

*^W

^*

^53^6

*^f^f^i^

IE

*^^

*^'_

*^^

*<

*^^

*^(

*^^

^0' I^E

^5

X.

•

*^~

*^2f^J

^23^2^

*^S>

124

^X
*^"^s^i^i

^-

35^1

^3^57

423

*^4^>9

^495

*^S31

567

*^,
*^3^t

*•^~^n

*^^

*^^

*^_^l^_
1

^X

-
*^X^j

-

0' 160^s. ^HO' 12^0^'

I^N^* *^tO^' *^W 40' ^JO' 0^'

*^w^Sj^»J ̂ f^t

*^$^p
1^55

119

*^?^*

*^H *^S ̂ V
^I^V *•^?^'

*^v^3^f^e
*^/ ^,114

*^C^X *:'^'S*•^^^n^t^w
^on *^~^V^~^T>^w
*^j^i^c *^i^; ̂ "^^^3^5^5

*^»
4 I^S

*^^^>4

^526

*5^U^1

*^r *^v. ̂ t^o^.
1 *t>^"

7^1^$
*^? *i^> *^i^4^1^*

*^4^n *^a

-

*^c

5571

*^;

*^f^^

*^<
^-

-

*^¥^3

*j^|^

*_|1^S

*^/^B^

^%
^1335

^37^2

*40^S

4^4^1

^'.^S^O

'^A^t

*^T^sT^f

*^?^iS

^1

X-
*I^f^O

*^;^a

*^f^t3^(.

*^'

*^/
^2

3̂.̂ 1 5̂ 1̂ ^
^371

*^a^f
*^J^43

*^4^W

51^!

*^^

*^/
*\
I

^M^i^r^"

*^i^3l.

*^'^"'!
^4
*^c:

*/

*^^^^

4^0' (0 '̂ ^SO' 1

*^f^e^^^I^j^*^.^J^t^4^S *^?^43

2^12 ^a^:

*^y^™^&^JL *^•^"
*^; *1^40^p 1)5

*^W^~^V^r^f^e
*^I^T^O^' *^o^'^i
*^M *' *^' *^w
^36^7 3^62

*^4C) 39^8

439 *^«^il

4^5^7 ^4^70

511 ^M^O

*^^_ *^L^"^2

5^83 *i ^57^!

00'

SO'

2^0^'^

0'

40^'^

^60'

1^00' ^80^' CO' *^«• 2^0^' 0^" 2^0' *^«^t ^SO' ^10^' 10^0^°

*^USCOMM-DC *^4^4^26^S-P7^2



*^N ^RECORD FOR^MAT DE^SCRIPTIO^N

*^RECORD *^NA^ME *^f^t^g^~^C^a^/^g^y/) */

*1^4. *^FI^ELD *NAME 15. POSITION

MEASURED
IN

*^fo.^g., *^til^s, *^b^y^/o^s^)

16. LENGTH 17. ATTRIBUTES 18. US^E AND MEANING

*^NUMBER *U^NITS

*^i

*^C^-^s

*^lo

*^n

*^b^',^-^7

*^<^*^w

*^v^x^y.

*^"^b
*^"^) 7

*^*•/

*^&YT^25

*/^r^PT^tr^y^i

'^6^0^0^0

*^•y^^^e

*i *y
*•^T^3
*^X^¥ *^l^t^r^'

*^-^A^<^> *^[7^8

*^Q^O^O^O

*USCO^M^M-DC *^4^r^t^?8g-P7^?.



ACCESSION

NU^M^B^ER

DATA DOCUMENTATIO^N FORM

*NOAA FO^RM ^2^4^-13
(4-72)

U.S. DEPARTME^NT OF COMMERCE
NATIO^NA^L OCEANIC AN^D ATMOSPHERIC ADMINISTRATION

NATIONAL *OCEANO^GRAPHIC ̂ DATA CENTER
RECORDS SECTION

ROCK *VILLE. ^MARY LAND 2085^2

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

This form should accompan^y 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 in^for^mation 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.

A. ORIGINATOR IDE^NTIFICATION

THIS SECTIO^N MUST BE COMPLETED BY DO^NOR FOR ALL DATA *TRANSMITTALS

1. NAME AND ADDRESS OF INSTITUTION, LABORATORY, OR ACTIVITY WITH WHICH SUBMITTED DATA ARE ASSOCIATED

*^>

2. ^EXP^EDITION, PROJECT, OR PROGRAM DURING WHICH
DATA WERE COLLECT^ED

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

8. ARE DATA PROPRIETARY?

*^D^NO ^DY^ES

IF YES, WHEN CAN THEY BE RELEASED
FOR ^G^E^N^ERAL US^E^? Y ^ E A ^ R M^ONTH

9. ARE DATA DECLARED NATIONAL
PROGRAM *(DNP)?

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

*[ ^[NO *^F^^^JYES *| *| PART (SPECIFY BELOW)

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

*^'

3. CRUISE *NUMBER(S) ̂ USED BY O^RIGINATOR TO IDENTIFY

DATA IN THIS SHIPMENT

*r
6. PLATFORM *ANDOPERATOR

*NATIONALITY(IES)

PLATFORM OPERATOR

7. DATES *^/'

*MO.D *AY.YR
FROM: *r ^I

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

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

^GENERAL AREA

100

60°

40°

20°

2^0°

40°

60°

100

120° 14^0° 16^0° 160° 160° 140° 12^0° 1^00° 60° 60° 40^° 20° 0° 20° 40° 60° 10° 100°

278

242

2^06

170

134

*^t^y

0^6 !̂

^"^I^t,
325

361

397

433

^469

505

541

577

^V

*^y
*r^v

*^\*i

*^--

^-^5^5

*^>^>

*^u
*^>^£
*^^'

*^~^-

*:^»v

*^<^,
*^y^r

*^-^p
*\l^\

*~^D

*^-^x

*F
237

*t

165

129

093

057

021

320
356

^592

*^t^e

^464

500

^5^36

5^72

*^i^.

*^\

*•,

*^s
*^k

*^(

*^f^r

*^'

^£
*^,'

^3^8

232

^$

1̂ 60

1̂ 24

^1^88

052

*)16

315

351

387

^423

459

495

531

*56^/

*^^

*^t

*^k*^r

^$^"^5

^V
*^^

^26^3

*^v^f^*
227

191

155

119

*^k^p

^C^M^?

Oil

*^31C
3^4^6

382

418

454

490

526

^56^2

*^?^$

*^J
*^\

*^(

*^f

*^*^,

^£^
*^P

*^)

^V

*^«^W

*^^

*^^

*^f

^I*^v!

^*
^A

*:^*

*^u

*^/

*^<(

186

*I^f^i

114

178

1̂ 42

*^D^0^6

305
341

377

*^J^13

449

485

52

*55/

*.

*^(^*

*^'

*^\

,^1
*^<*^s^>

*^/
1

*^2^J^8

217

^4
145

^V
073

037

*^•^o^gi
3^00
336

372

408

^444

480

516

552

8^8

25^2^
*^(

*8C

TO
08

0^72

036

335

371

^4^07

4^43

479

515

551

*!^*^/

*^/

*^^

*^|^$1

*^\

*\
*^t

*f

*}^>

1

284

*^C^$

21^2

*-^i|76

*̂ / 140

^S^U^M
*^m

*S31

^167

4^03

43^9

4^57

511

5^5

*^i^U^J

^&
*^f

*^Tl^'*L^J

*^i^^
*^^

*^1 *^f

^9

If̂ I

^I*\

*^f
*^^

*r^1

*^,.

279

243

*^«,

171

135

099

^0^*^6

027

326
^362

398

434

4^70

506

5^42

*^b^/^8

60°

40°

20°

0°

^20°

40°

^60°

120° 14^0° 1^60° 160° 160° 140° 120° 100° 80° 60° 40° 20° 0^° 20° 40° 60° 80° 100°

NO A A FORM 2^4-13 *USCOMM-DC *4^42^89^-P72



*B. SCIE^NTIFIC CO^NTENT

Include enough information concerning manner of observation, instrumentation, analysis, and data reduction routines t^o make them un-
derstandable to future users. Furnish the minimum documentation considered relevant to each data type. Documentation will be retained as
a permanent part of the data and will be available to future users. Equivalent information already available may be substituted for this sec-
tio^n of the form (i.e., publications, reports, and manu^scripts describing observational and analytical methods). If you do not .provide equiv-
alent information by attachment, please complete the scientific content section in a manner similar to the one sho^wn in the following
example.

EXAMP^LE (HYPOTHETICAL I^NFORMATIO^N)

NA^ME OF DATA FIELD

*^v^S^&/^'^r^f^//^y

*^L^J^a^t^er ̂ c^o^lor

*^S^e^d^i'^f^*^t^n *^f ̂ & *^/'^z^e

R^E^PORTING UNITS

OR CODE

^"7

*f^-^o^re. 1 ^S^c^al^e.

*(^j> *u^ni^f^e *^«^"^<^l^

*^a^fr^^^c^M^.^t ̂ b^y^

^w^ei^g^h^t

METHODS OF OBSERVATION AND

INSTRUMENTS USED

*. (SPECI^FY TYPE AND ^MODEL)

*^Yl^A^n^s^e^n. *^bo^t^fl^e^s

*^ST^D
*^p>^,'^*^s^e.^tt-^&^er^/^n^*^£^0 ̂ W^o^*^*^! ̂ 1^00^6
*^\^J\^^^U^A^! *^f^c^n^t ̂ p^a */^• *^t'^s.^o^t^\^

*^Mi^M *^P^o^r^*l *^b^o~^f^t/^f^s ̂ -

*^c^uj'^m^q core.^?

ANALYTICAL METHODS

(INCLUDING MODIFICATIONS)

AND LABORATORY PROCEDURES

Î̂ E ̂ r^u t̂ ̂ n^a t̂î v^e ̂ S^o. Î /'̂ * ̂ o^w^e ̂ f̂ t̂ *^*^

*. *(/^J^y-^t^ec^A *^n^t^e^c^/el *^J *^f^/^o^)

*^N^/A

*^N/A

*^£ t̂̂ a ̂ * * t̂̂ f̂ a r^et *S */ ̂ £ *^v^e^s *.*

*̂ Câ r̂ b̂ ô * *̂ t.̂ î '̂ e. *-̂ f̂ r̂ e. *̂ t f̂̂ t '01̂ *-
*^F^e^x^no^v^e^et ̂ b^y ̂ aci^d^

*^~^t *^r^e^a ̂ f^t^* *^f */t^^"

DATA PROC^ESSING

TECHNIQUES WITH FILTERING

AND AVERAGING

*/i^/^X^x^?
^{^f^t ̂ o^f *^A^p^p^l^ic^a *^b^t^e.^}

^1^/^4 *l^u^e^* *a^ue^r^a^j^e^d ̂ o^ve^r^

^5"- ̂ m^e^t^er ̂ i^n^t^e^r^v^al^s

*^N^/^A

*•^Sa^/^n^f ̂ a^s *^'^J^e^t^t^i^me^nt^a^f^'^j^

^Ro^c^k ^M^e^nu *̂̂ /̂ , *̂ " *̂ £olK '̂ 6^$

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



*B. .^SCIE^NTIFIC ̂ CONTE^NT

NAME O^F DATA FIELD
REPORTING UNITS

OR CODE

METHODS OF OBSERVATION AND

INSTRUMENTS USED

(SPECIFY TYPE AND MOD^EL)

ANALYTICAL METHODS

(INCLUDING MODIFICATIONS)

AND LABORATORY PROCEDURES

DATA PROCESSING

TECHNIQUES WITH FILTERING

AND A^VERAGING

*^i

*^J

*^r^f
*^£y

*r^t^t

*^T

*^ii^L *^o^A

*^NOA^A FORM 2^4^-1^3 (3-72) *USCOMM-DC *4428^9-P72



*B. SCIENTIFIC CO^NTENT

NA^ME OF DATA FIE^LD
REPORTING UNITS

OR CODE

M^ETHODS OF OBSERVATION AND

INSTRUM^ENTS USED

(SPECIFY TYPE AND MODE^L)

ANALYTICAL METHODS

(INCLUDING MODIFICATIONS)

AND LABORATO^RY PROCEDURES

DATA PROCESSING

TECHNIQUES WITH FILTERING

AND AVERAGING

*^IRM 2^4-13 (3^-72) *^tCOM^M-DC *4^428^9-P7^2



*C. DATA FORMAT

This information i^s requ^ested only for d^ata tr^ansmitted on punched cards or magnetic tape.
Have one of your data processing specialists furnish answers either on the form or by attaching
equivalent readily avail^able docu^mentation. Identif^y the nature and me^aning of all entries and e^x^-^
plain any codes used.

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

2. Describe briefly how your file is organized.

3-13. Self-e^xpl^anatory. *• *^, *. *• *•

14. Enter the field n^ame as appropriate (e.g., header infor^mation, temperature, depth, salinity.

15. Enter starting position of the field.

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

17. Enter attributes as expressed in the programming language specified in item 3 *(^e-g^-,
*^T 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-^1^3 *• *USCOM^M-DC *^4^4^2^8^8^-P72



*C. DATA FORMAT

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

1. LIST RECORD TYPES CONTAINED IN THE *TRANSMITTAL OF YOUR FI^LE

GIVE METHOD OF IDENTIFYING EACH RECORD TYPE

2. GI^VE BRIEF DESCRIPTION OF FILE ORGANIZATION

*-^/^a

3. ATTRIBUT^ES AS EXPRESSED IN *PL-^1 *.*

*^[^\^/JFORTRA^N

*A^L^GOL *COBOL *. *.

*LA^N^GUAGE

4. RESPONSIBLE COMPUTER SPECIALIST:

NAME AND PHONE NUMBER *_*

ADDRESS

COMPLETE THIS SECTION IF DATA ARE ON MAGNETIC TAPE

5.

6.

7.

a.

RECORDING MODE
*L_J BCD 1 *| B I ^ N A R ^ Y

*^Q^] ASCI I *^ |~^^T EBCDIC

*n
NUMBER OF TRACKS

(CHANNELS) * | * ] SEVEN

*r^^^f NINE

*n
PARITY

I ^[ODD
*! * | EVEN

DENSITY

*^L^] 200 *BPI *^r^^Tl^SOO *BPI

*! *| 556 *BPI

1 *| 800 *BPI

*n

9. LENGTH OF INTER^-^
RECORD GAP (IF KNOWN)

10. END OF FILE MARK

I 3/4 INCH

*^n

*| *^| O C T A L 17

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

ORIGINATOR ^NAME A^ND SOME LAY SPECIFICATIONS
OF DATA TYPE. VOLUME NUMBER)

*^^^W^A^-^U^W^1-^T^...^O^^^U^^^R

12. PHYSICAL BLOCK LE^NGTH IN BYTES

13. LENGTH OF BYTES IN BITS *' *J

NO A A *FO *RM ̂ 2^4-^13 *USCO^M^M-DC *4428^8-^P72



*^C.^T^T^ST^A ̂ FO^R^MAT
*^S^X *F/^^^-^e^-

COMPLETE THIS SECTIO^N FOR PU^NCH^ED CARDS OR T^APE, MAGNETIC TAP^E, OR DISC SUBMISSIO^NS, *i

1. LIST R^ECORD TY^PES CONTAINED IN THE *T^RA^NSMITTAL OF YOUR FILE

GIVE M^ETHOD O^F IDENTI^FYING EACH ̂ RECO^RD TYPE

^1

*^i

2. GIV^E BRIEF DESCRIPTION OF FILE O^RGANIZATION

*^• *^?

3. *ATTRI^-^BU-TES^-A^S ^EXPR^ESS^ED IN *^D^P.^L-I I I AL^GOL

*~~

I ^[COBOL
LAN^GUA^G^E

4. RESPO^NSIBL^E COMPUTER SPECIALIST:

NAME AND PHONE NUMBER

ADDRESS

COMPLETE THIS SECTION IF DATA ARE O^N ̂ MAGNETIC TAPE

5. ̂ RECORDING MODE
*[^_] BCD I *| B I ^ N A R Y

I 1 1 1^/I *J ASCII *! *^V^/^T^E^BC^DIC

*n
6. NUMBER OF TRACKS

*t^~^4^NI^NE

*n
7. PARITY

*| *| ODD

* [~ ] EVEN

8. D^ENSITY *^/*^

*^L^^] 200 *BPI *^l'^i/f 1600 *BPI

*j ^1 556 *^BPI

1 ^1
*! 1 800 *BPI

*n

9. LENG^TH OF I^NTER-
REC^ORD GAP (IF KNOWN) *j *) 3/4 INCH

*n
10. END OF FILE MARK

^I ^(OCTAL 17

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

ORI^GI^NATOR ^NAME AN^D SO^M^E LAY SP^ECIFICATIO^NS
O^F DATA TYP^E. VOLUME ^N^UM^BER^)

*^l^A^S^e^f^cT^f^t^p^E^"^^ *^O^d^T^-^:^r^^^-^-

*•^Q^-^a^-^t^S^'^K^f^r^a *^ti^O^^
*^/\^j *^&^<^r^f *^L^/^V^b^f^i^-

1^2. PHY^S^ICAL BLOCK LENGTH IN BYTES

*-^^^j^t^o^A^/^t^^^*^^^--^^] *^^^^^o^C^L^(^?t^£C^^
13. LE^NGT^H OF *^S-YTES IN BITS *^~^^

NO A A FORM 2^4- 13 *USCOMM-DC *^4^4^2^B^O^-P72



*RECORD *FORMAT *DESCRI *PTION

RECORD ̂ NAME *^r.^» *^<^; *i
*14. *^FIELD *NAME 15. ^POSITION

*^O^3O^M. *^l^l^
M^EASURED

*^» *^8^-^0^
*^6^f^t^s^, *^b^y^t^e^s^;

16. LENGTH *^[^T^T. *ATTRI BUT*ES 1 18. USE AND MEANING

*NUMBER *UNITS

*^: *J

^*

*^.^A

*^u

*^M

*^*

*/^»;

*^K

NO A A FOR^M 24-13 *' *USCO^MM-DC *442B^9-^P72



*RECORD

*RECORD *FORMAT *DESCRIPTION

*^V *^6^(^Vl^^^l^C^j^£ *^? *- *^b^° *^Q^FT^&^K^' *^3\ *^J
*14. *FIELD *NAME *15. *POSITION

*. *MEASURED

*(^e.^g^* *^bi^t^s, *^b^yt^e^s)

16. LENGTH *|17. ATTRIBUTES *| 18. USE AND MEANING

*NUMBER *UNITS

*^3^?

*^M

*B^uk^,

*^H

*^v^j *^p

*^2^0

*^n

*A^-^L^
*^f^l^i

*^IV

*^10

*/^V^<

*^5^~

^i^s ^I^S

*.
*^•

*^N *^M *^' */ *^5

^"^5

*^*^"^'

T̂ O

*^M-
*^r^t

*TH^A^T-

*/

NO *AA FO^RM 24^-13 *USCOMM-DC *442^89-P72



RECORD FORM^AT DESCRIPTIO^N

RECORD ^NAM^E

*14. *^FIE^LD *NAME *15. *POSITION

*^MEASU^RED

*(^e.^g^, *^b^it^s^, *^b^yt^e^a)

16. LENGTH [17. ATTRIBUTES *| 18. USE AND MEANING

*NUMBER *U^NITS

*^K
*^n^t^f^t^e^er

*^f^*^. *^(^^^i

*^.^r^^^. *^ko

TO
^/^a/^* *^o

*^S^-^S*^S^-^/^H

*^I^V

*^X

*^a^y

^X
*^*^z

*A-^t

*i *^s*^v^i^f^l^i^YT^C^W

^1 */ *^'
*J *^"^S^. *^W/^5^,

*\

*NOA A FORM ^2^4^-13 *USCOM^M-DC *44Z^8^9-P72



*RECORD *^NAME

*RECORD *FORMAT *DESCRIPTION

*^T^V *^f *^g *^^ *^Y *C,^O^^^Tl *^/^O *^H

*14. *^FIELD *NAME *15. *POSITION
*^F^R^O^M *1*
*MEASURED

*(^e.^g^^ *^bit^s, *by^t^e^s)

16. LENGTH 17. ATTRIBUTES 18. USE AND MEANING

*NU^MBER *U^NITS

*'.^t *^JL^t

*^T^/Ti^J.^e

*^r^»^\

*^3.^0^,

*^SI

*^S^t.

*^X

*^H *^I

*-^4^P3

*^n

*^c

*^3^.

*^1-

*n

*^J^U/^r^i

*^/^U

*/^u

*A^6

*•^3^=4^-

*^/^s

*^, *I^S

*^v *^I *^' *^» *^6

*USCOM^M-DC *442^B9-P7^2



*D. I^NSTRUMENT C^ALIBRATION

This calibration information will be utili^zed by *^NOAA's ̂ National *Oceanographic Instrumentation Center in their e^fforts to develop calibration
standards for voluntary acceptance by the *oceanographic community. Identify the instruments used by your organization to obtain the scien-
tific content of the DDF (i.e., *STD, temperature and pressure sensors, *salinometers, oxygen meters, *velocimeters, etc.) and furnish the cali-
bration data requested by completing and/or checking *("|^/") the appropriate spaces. Add .the interval time (i.e., 3 months, 6 ̂ months, 9
months, etc.) if the fixed interval calibration cycle is checked.

INSTRUMENT TYPE
*(M^FR., MODEL NO.)

DATE OF ^LAST
CALIBRATION

INSTRUMENT WAS CALIBRATED BY

YOUR
OR^GANIZATION

*<v/>

OTH^ER
OR^GA^NIZATION

(^GIVE NAME)

-

CHECK ONE:
INSTRUMENT IS CALIBRATED

AT ^FIXED
INTER^VALS

*<^V>

BEFOR^E^
OR

AFTER USE

*^(v^7^'

BEFO^RE
AN^D^

AFTER USE

*^<^>/.^)^'

ONLY
AFTER
REPAIR

*^' *<^>/)

•

O^NLY
WHEN
NEW

*^<^>/^>

•

INSTRU^-^
MENT

IS
NOT

*CALI- *.*
*BRATED

*(^>/^•)

NO *AA ̂ FORM 24-13 *USCO^MM-DC *^4^42B9^-P72



*^O^O *NUMB^ER *68021T^_ *700928
*C^? *^S^l^,^<

*DATA *DOCUMENTAT^IO^N *FORM

FORM 24^-^13 U.S. D^EPARTMENT OF COMMERC^E
NATIO^NA^L O C ^ E ^ A N I C AND ^ATMOS^PHERIC ADMINIST^RATION

NATIONA^L * O C E A N O ^ G R * A P H I C D A T A CENTER
RECO^RDS SECTIO^N^

ROCK *VILLE. M A R Y L A N D ^208^3^2

FORM APP^ROVED
*O.M.B. No. *41-R2651

This for^m should accompa^ny 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 tha^t time. This may be most easily acco^mplished by attaching
•reports, publications, or manuscripts which are readily available describing data collection, ^ana^ly^-^
sis^, a^nd format specifics. Readable, handwritten submissions are acceptable in all cases. All
data shipments should be sent to the above address.

A. ORIGINATOR IDE^NTIFICATIO^N^

THIS SECTION MUST BE COMPLETED ^BY DO^NOR FOR ALL D^AT^A *TRANSMITTALS

1. NAME AND ADDRESS OF INSTITUTION, LABORATORY, OR ACTI^VITY WITH WHICH SUBMITT^ED DATA ARE ASSOCIATED

University of Hawaii; ̂ Depart^ment of Oceanography ^-^
1801 University Avenue
Honolulu, Hawaii

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

^4. PLATFORM *NAME(S)

Buoys

5. PLATFORM *TYP^E(S)
(E.G.. SHIP. BUOY, ETC.)

Buoys

.8. ARE DATA PROPRIETARY?

^H^MO *| *IYES

IF YES, WHEN CAN THEY BE RELEASED
FOR ^GENERAL USE? Y E A R MONTH

9. ARE DATA DECLARED NATIONAL
PROGRAM *(DNP)?

(I.E., SHOULD THEY BE INCLUD^ED IN WORLD
DATA CENTERS HOLDINGS FOR INTERNA-

TIONAL EXCHANGE?)

*^3^NO *^f^^^JYES *| *| PART (SPECIFY BE^LO^W)

10. PERSON TO WHOM INQUIRIES CONCERNING
DATA SHOULD BE ADDRESSED WITH TELE-
PHONE NUMBER (AND ADDRESS IF OTHER

• THAN IN *1TE^M-1)

*̂ ^^J^Jr. Klaus *Wyrtki
^^^Professor of Oceanography

3. CRUISE *NUMBER(S) USED
DATA IN THIS SHIPMENT

BY ORIGINATOR TO IDENTIFY

6. PLATFORM *ANDOPERATOR
*NATIONALITY(IES)

PLATFORM

USA

OPERATOR

USA

7. *DATES

*MO.D *AY^.Y^R^
FROM: *^/ */

^2/11/6^5

11. PLEASE DARKEN ALL *MARSDEN
CONTAINED IN YOUR SUBMISSION

GENERAL

to^e^

*^w

20°

0°

20°

40°

10°

^too

1^20 °̂ 14^0° 160 '̂ *H0° 1^60^° 140 °̂ 120^° 100°

*^»^|^^

24^2

*^20^t

17^0

^13^4^^^^

*^T^I^S^^-I

*o^q *^X^k

*^•^r *' *^'^^^T^'

*^f^>d
23;

*^_ *.^j.

^V*/^i|,^.
*^*^' *^*^»*^u

^057

*^L
*32^5^K^£^.'^p^:^S^£^_-^J}^f^f^i

361 *^/-^T

^397 *^F

*^<J! *^L^^-^>

*^J^W

1

*^5^41J^.--. *^^^r^-

*^577J

*^•f"
*^•^>

*^X/\ *^f^c^s^sl
*^b^?2 *^^

*^NL^-^H

*^U^:^M

*^J

*^^

*<r

*^N^^^>

*^^
*^2^6^-JJ^^

*.^^^»
*^,^f^$^'

160

1^24

^los^s
0^5^?

^lo^w
*J315

*|351

*3S7

^423

459

495

531 *.

567

*^^

*^j^$^p^u

227

î t *"'

^(^I 155

^V11^'

I
*^j*^i

10°

*^^
*^h

*^J^M^T
*|0^4^7J^<

*!on
1310

*|3^46

*] *3^S2

418

^154

4^90

^526

5^6^2

120° 140^° I^S^O^' 160 '̂. 160° 140 '̂ 120^° 10^0 '̂

*^N

*^F
*^/*^i

*^&^j^5^!

TO: *MO/DA^Y/YR

*11/2^U/69

SQUARES IN WHICH ANY DATA
WERE COLLECTED.

AREA

^50° 40^° 20^' 0^°

*L^V

*^"

*^J^?

^1

*^1S^6

1 4

^07!

^0^4^2

*^H^w,

*^y

*[_^l *| *^>^i0^5^Ll^-^)

*̂ \̂ ! 13411 *̂ r
*^/
*^/

*^w^r
^A

*^^^t *J

521

*|^557|

*ao^° *^e

^•^a

^•^5*^s^-

*{*\

I

^&
217

^f^t

14^5

*^w

25^;^
*^(

2^0° 4^0 '̂ ^6^0^° ^6^0^° 10^0°

*/

*^^

*I^S^c^U,

*^I^p^e^f^i^T

073

0^37

*^w

336

372

^403

103

*072^|

*^)3^(^J

^33^5

371

^407

*^^

*^s^/

*\*^/
V^I

*4^4^4|4;^(j

*^.

516

^552

^I^

*^»|

^S^E^T^T

*)• *^«° ^20^° 0^'

*^^^_

*^r*^p
*!^H^4 *^i^W^"^9

*^v^^^f *^<^M ̂ * *^^
*^W^4^S *^' *^' 243

212 207

*^-^X17^i^3^>^9 171

*̂ ^^nlî f̂ f̂ l̂ " 13^5
*^\^Jl0^4^j^t^- *^^^t^,^_ *| *j^j^n^o

*^f^s^i^i^"" 1 *^V^/ *o^f^e
*I^OJ^/ *^f *\^K^1

^f^il^l 13^26

*^,^W ^(3^62

*^/ 40^3 *39S

439 434

4571 *j *J470

511 1^506

*^54^J *^^ *^J^s^42

15^5^3 *| *̂ J5^7S

60^°^

40^'

0^°^

20^-

40^'

60^"

20^° 40° ^S^3^- *^t^O^- 100^'

NO *AA ^FOR^M 2^4-13 *USCOMM-DC *4428^9^-P72



*B. SCIE^NTIFIC CO^NTE^NT

NAM^E OF DATA FI^E^LD
R^EPORTING UNITS

OR CODE

^M^ETHODS OF OBSER^V^ATION AND

INSTRUM^E^NTS US^ED

(SPECIFY TYPE AND MODEL)

ANALYTIC^AL MET^HODS

(INCLUDING MODIFICATIONS)

AND LABORATORY PROCEDURES

DATA PROCESSING

TECHNIQU^ES WITH FILTERING

AND A^VERAGING

^Date - Time

Depths

Current Speed

Current *^Directior

GMT

Meters

c^m/sec(^whole *^unil

D^egrees(true dir^e

Reference*:

*s) 3 Instr^uments used ̂ -

*ction) 1. Paddle - ̂ w^heel cu^rrent
^"by *H^ydro^wer^k *Stat

meter ^- manufactured
*n of Kiel^, *Ger.

*2a. *Geodyne magnetic
current meters

*2b. *Geodyne film *re^o^

3. *Aanderaa current *i

- tape - recording

*rding current meters

*.eter (for station 301)

Recorded at *^5-^minute
intervals and reduced to
*1^5-^minute intervals

^Record^ed at *1^5-^minute
intervals

Recorded at 10-minute
intervals a^nd reduced to
*1^5-^mim^ite ̂ -intervals

1. Current o^bservations in
^by Klaus *Wyrtki*, *Volker
July 1969

2. Current ̂ measurements in
by William *C. *^Pat^zert^,^
Novem^ber 1970

the Hawaiian Archipelago
*Graefe ̂ a^nd *Wm. *Pat^zert,

the Central ̂ Nor^th Pacific *Obean
*laus *^Wyrtki, a^nd Howard *J. *^Janta^more^;

*NOA^A ^F^ORM ^2^4^-13 ^(^3-7^2) *^U^BC^OMM^'^DC



*C. D^ATA FORMAT

This infor^mation is requested only for data transmitted on punched cards or ma^gnetic tape.
Have one of your data processing specialists furnish answe^rs either on the form or by attachi^n^g^
e^quivalent readily available ^documentation. Identi^fy the nature and meaning of all entries and e^x^-^
plain any codes used.

1. List the record types contained i^n your file *transmittal (e.g., tape label record, master, de-
tail, st^andard depth, etc.).

2. Describe briefly ho^w your file is organi^zed.

3^-13- Self-e^xplanatory.

14. Enter the field n^a^me as appropriate (e.g., header i^nfor^mation, temperature, depth, salinity.

15. Enter starting position of the field.

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

17. Enter attributes a^s e^xpresse^d in ^the pro^gramming language s^pec^i^fied in ite^m 3 (e.^g.,

*"^F 4.1," ̂ "BI^NARY FIXED ^(5.1)").

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

*^NOAA FORM 2^4-13 *. *. *U^SC^CMM.DC *442^89-P7^i



*^C. ̂ DATA ̂ F^O^RMAT

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

1. LIST R^ECO^RD TYP^ES CONTAINE^D IN THE *TRANSMITTAL OF YO^UR ^FILE

^.GIVE ̂ METHOD OF IDENTI^FYING EACH RECORD TYPE

No Wa^y to differentiate record types

2. GI^VE BRIEF DESCRIPTION OF FILE ORGANIZATION

In station se^quence ̂ which is not in chronological order

3. ATTR^IB^UT^ES AS EXPRESS^ED IN

*|X~I *^FORTRAN

I * | A ^ L ^ G O L

*^D
^1 1 COBOL

L A ^ N ^ G U A ^ G E

^4. RESPONSIBLE COMPUTER SPECIALIST:

NAME AND PHONE NUMBER

ADDRESS

^'Dr. Klaus *Wyrtk

COMPLETE THIS SECTION IF DATA ARE ON MAGNETIC TAPE

5. RECORDING MODE

6. NUMBER OF TRACKS
(CHANNELS)

7. PARITY

8. DE^NSITY

*^.

*^L^] BCD * [ * \ B I N A R Y

*^QASCII * !^^~^[ EBCDIC

*n
* |~~1 SEVEN

*[^x^H^mNE

*n
*[ 1 OD^D^

* ! * | E^VEN

*j I ̂ 200 *BPI *^[^Y1 ̂ 1600 *B^PI

*! ^I ^5^56 *BPI

1 *| 800 *B^PI

*n

9. LENGTH OF INTER-
RECORD GAP (IF KNOWN) *| *] 3/^4 INCH

*n
^10. END OF FILE MARK

*^LJOCTAL ^17

*n
11. *PASTE-ON-PAPER LABEL DESCRIPTION

ORIGI^NATO^R ̂ NA^M^E A^ND ̂ SO^ME LAY ^SP^E^C^
OF DATA TYPE. VOLU^ME ^NUMBER)

Tape No - 0123^58

Standard La^bel Tape^' *DSN^=UNHAC

(I^NCLUD^E^
*•1F1CAT10NS

*^UR

^1^2. PHYS^ICAL BLOCK LE^NGTH ̂ I^N BYTES

*3200-^'(LRECL^=80)
13. LENGTH OF BYTES IN BITS

NO A A *FO *RM ̂ 2^4^- I 3 *USCO^M^M-DC *^4^4^2^89-P7Z



RECORD ̂NAME
Originators File

RECORD FORMAT DESCRIPTIO^N

* ^ • ^ L F I E L D N A M E

Header *Informatio

Current Speed

Current Directio^n

Blan^k

Station Number

Card Number

*^»

15. POSITION
*FROM-1
MEASURED
IN

*^f^e.^g, ̂ bit^s, ̂ b^yt^e^s)

^a 1

1,7,13,19,

2^5,31,37

61,67

*^U.10,16,

*22^,28^,3^H,

58^^70

73

7^V
77

16. L^ENGTH

N U M ^ B E R

7^*80

12(3)

12(3)

1

3

*^U

' U N I T S

Bytes

Bytes

Bytes

*^»

*^ii

*^H

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

*7x80Al

12 *(I3,3x)

*12(3x,I3)

*Ix

•13

18. USE AND M E A N I N G

Position, starting time *^; number
of Data Cards Etc. spelled out
in these first seven "Cards".
However errors occur in these
fields and there is no good way
to differentiate between these
seven logic^al records.

A *^'9f appears in some stations
but appears to have no meaning

*^NOA^A ^FORM 24-^13 *USCOMM-^DC *44^2^B^9-^P72



*C. DATA FORMAT

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

User File *,*

1ST RECORD TYPES CONTAINED IN THE *TRANSMITTAL OF YOUR FILE

*I^VE METHOD OF IDENTIFYING EACH RECORD TYPE

Eight record types simply called record type 1-8
Byte *8l differentiates the record type

^2. GI^VE BRIEF DESCRIPTION O^F FILE ORGANIZATION

In originators station se^quence

3. ATTRIBUTES AS EXPRESS^ED IN *^L^JPL-1 I *| *ALgQ^L

F O R T R A ^ N * | * |

*j*|COBOL

L A ^ N ^ G U A ^ G E

4. RESPONSIBLE COMPUTER SPECIALIST:

NAM^E AND PHONE NUMBER *_*

ADDRESS

*CO^flPLETE THIS SECTION IF DATA ARE ON MAGNETIC TAPE

5. RECO^RDING MODE

6. NUMBER OF TRACKS
(CHANNELS)

7. PARITY

8. DENSITY

*^Q^] BCD *^j *^| BIN *ARY

*^QASC^M *^P^H EBCDIC

*n
* | * | SEVEN

*n
1 1 ODD

* j * | EVEN

*^L] 200 *BPI *^[^j^£^J 1600 *BPI

*^Q^3^.5S6 *BPI

^I *| 800 *BPI

*^n

9. LENGTH OF INTER-
RECORD GAP (IF KNOWN) *j *| 3/4 INCH

*n
10. END OF FILE MARK *^.

*^LJOCTAL 17

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

ORIGINATOR NAME AND SOME LAY SPECIFICATIONS
OF DATA TYPE, VOLU^ME NUMBER)

User Tape *= *Vol *= *Ser *= ̂ 9^0^3^9-2-0

*Non La^bel

12. PHYSICAL BLOCK LENGTH IN BYTES *^x

*3^36^tr^^^E^EE^CI:=1&^%) *^t^S'^i^^^f) *^f *^U^l^&^£-^^'^y^* *L)
13. L^ENGTH OF BYTES IN BITS *^^

NO A A *FO *^RM ̂ 2^4- I 3 *U^SCOMM-DC *44^26^9-P72



User File
RECORD FORMAT DESCRIPTIO^N

RECORD ^NAME
Record ̂ Type 1

* ^ f ^ e ^ 4 . ̂ F I ^ E ^ L D N A M E

Hea^der *Infonnatio

Station N^um^ber

^leader *Informatior

^Record ̂ T^ype
*^> *ta^*^i^cn^-^i^Ju^mb *e *r

Blan^k

Startin^g Month

Blank

Starting Day

C^o^mma

Blank

Starting Year

Co^mma

Blank

Starting Time

Blank

To

Blank

Ending Month

Blank

Ending Day

Com^ma

Bl^ank

Ending Year

^ 1 5 . P O S I T I O N
F^ROM- 1
MEASUR^ED
I^N B^ytes

(^e.^g^., ^b^its, b^yt^e^s)

1

23

26

81

*_^_, — *^R^9— *.

*i

2

5

6

8

9

10

12

13

*l^l^;

18

20

22

^2^k

2^7

28

30

31

32

^ 1 6 . L E ^ N G T H

^NUM^B^E^R

22

3

55

1

*^t*-^j

*R^EC^C

1

3

1

2

1 *.

1

2

*. 1

1

*^u
2

2

2

3

1

2

^.1

1

2

U N I T S

Bytes
i^t

^i^t

it

*^RD *TYI

1^1

*ti

it

*^ti

it

i^t

i^t

*ii

*ii

I^T

*^n

*ii

it

*n

*^ii

*n

*ti

*n

*n

^ 1 7 . A T T R I ^ B ^ U T E S

*2^2A1

1^3

*^55A1

.11

*" *^"• ̂ £3)
*E 2

*Ix

A3

*Ix

12

*Al

*Ix

12

*Al

*Ix

*I^U

*2x

*A2,.

*2x

A3

*Ix

12

*Al

*Ix

12

18. US^E AND M E A ^ N I ^ N G

^'Current Meter Station^'^
is ^written

Brief ^Description of statio^n^
location

Al^ways *•' 1'

^'Jan^' *^, *^'Feb1 *^, Etc.

1-31

*' *^,' is written

Last two digits of year

*' *»^' is ^written

0-2^1^+00

'To^' is written

'Mar'^, Apr '^, Etc.

1-31

*' *^»' is written

*.

Last two digits of year

*^KOA A ^FO^R^M ^2^4-^13
*^USCO^MM-DC *44^2^8^3^-P^7



RECORD ̂ NAME

RECORD FORMAT DESCRIPTIO^N

^Record ̂ T^ype 2 (contin^ued)

* ^ H 4 . F IELD N A M E

Comma

Blank

Ending Time

Blank

Record Type

*^o *^i^s^n. *L^>^I *on^^^.^J^M *^v^iT^n *n^^ *^r *^_ —

Header *Informati

N^um^ber of data
cards

Header *Informati

Latitude (Degrees

Blank

Latitude (Minutes

Decimal

Latitude (Tenths
of Minutes *)-

Hemisphere

Com^ma

Header *Informati

Longitude (Degree

Blank

Longitude (Minute

Decimal

Longitude (Tenths
of Minutes)

Hemisphere

Blank

Record Type

*^S^t-ation Number

*^'

15. POSITIO^N^
*FROM-1
MEASURED
IN

*(e.^a^« bits, b^yt^es)

^3^k
35

36

*k^o
81

*^)n 1

18

*^m 22

*) *k^Q

50

*) 51

53

^5k

55

56

*^?n 57

*^s) 63

66

*s) 67

69
70

71
72 *.

81

*^__ ^82

16. L E N G T H

N U M B ^ E R

1

1

*k

*^Ul

1
^0
^3

*REGOR

17

*k

26

2

1

2

1

1

1

1

6

3

1

2

1

1

1

9

1

*^_—^v- —

U N I T S

Bytes
*^"
*ti

*tt

*tt

*ii

^3 TYPE
it

it

it

*ii

*tt

*^tt

*tt

*tt

*tt

*tt

it

i^t

it

*ti

it

*^ii

*tt

it

it

it

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

*Al

*Ix

Ik

*, ̂ l^ax
*ii
*T.^O^1 ̂ 3

3

*17A1

Ik

*26A1

12

*Ix

12

*Al

*Al

*Al

*Al

*A6

A3

*Ix

12

*Al

11

*Al

*9x

11

*^_.,^_/

• *•

18. USE AND M E A N I N G

*',' is written

0 - *2^UOO

Always '2'

'Univ. of Hawaii," is written

'Data Cards, Position *LAT^'
is written

*' *^, *' is written

*'N' is written

1 *^, *' is written

'Long1 is written

*.

*' *. *' is written

*'W is written

Always '3^ '

*^NOAA FORM 24-^1^3 *^USCOM^M^-DC *442^8^8^-P72



RECORD FORM^AT DESCRIPTIO^N

RECORD N^AME
Record Type

* ^ ^ ^ ^ F I ^ E L ^ D N A M ^ E

Header *Informatioi

Header *Informatio^i

Dept^h to Bottom

Header *Informatio^i

Comma

Header *Informatio

Depth of Meter

Header *Inforamtioi

Blank

Record Type
*S^^lon^-Nu^mbe^i

Header *Iriformatio^i^

Time ̂ Zone

Header *Informatio

Blank

Record T^y^pe
Station Number

No of Readings

Header *Informatio

Num^ber of Hours

Header *Informatio

Header *Informatio

*^L
^Du^mber of Zeroes

15. POSITIO^N^
*^FROM-1
^MEAS^UR^E^D
I^N Bytes

*^fe.^d, ̂ b^it^s, ̂ byt^e^s)

I 1

*̂ L 31

38

*i *^\^2

*^U3

*i *^U^U

*6^U

*^L 68

6^9

81
*-— ̂ — *^Q^.^0^_*^O^£.^" *•

*\ 1

63

* î 66

^71

81
82

1

*^i 6

20

*^i ̂ 2^7

*̂ i. 31 *•

^56

16. ^LENGTH

^NUMBE^R

30

7

*^U

1

1.

20

*^k

1

12

1

*REC0^1

62

3

^5

10

1
3

^RECO^R^D

^5

*1^U

7

*^U

2^5

2

U N I T S

Bytes

*^ii

i^t

*ii

it

i^t

it

*ii

*ii *"

*^ii

^ID *TYP

*M

it

*ii

*ti
*ii

TYPE

i^t

*ii

*ii

*ii

*n

*ii

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

*30A1

*7A1

*I^U

*Al

*Al

*20A1

*I^U

*Al

*12x

11
^-^1^3^-^
*^Z. ̂ 5

*62A1

13

*A5

*lO^x

11
13

6

15

*l^UAl

*F7.2

*^UAI

*25A1

12.

18. USE AND M E A N I N G

Type of current meter

^'Bottom^' is ^written

*^'M' is ^written

*'^!' is written

'Depth of Instrument1

*'M' is written

Al^ways *^' *^h *^'

'Speed in cm/sec^, true dir-
ection of flow in ^degrees^,^
time zone1 is written
E.G. 1^50

E.^G. '^West'

Always *^' ̂ 5 *^'

A reading e^quals a speed and
a direction

'READI^NGS^' is. written

Num^ber of hours of observation
to *hundredths of hours

*'HRS' is written

A reminder of how many days
in a month

Number of readings in first
card that contain zeroes

*^NOAA FO^RM ^24^-1^3 *^USCO^MM-DC *^4^4Z^8^9^-P72



RECO^RD ^SAME

RECORD FORMAT DESCRIPTIO^N
Record T^ype 6 (continued)

* I ^ ^ ^ L F I E L D N A M E

Header *Informatio

Blank

Record Type

*^\^v *^*^*^~
Header *Informatio

Gregorian Hours

Header *Informatio;

Gregorian Hours

Header *Informatio

Record Type

Current Speed

Current Direction

Blank

Station Number

Card Number

Record ^Type

15. POSITION
F R O M - 1

M^E^AS^URED

^(^e.^g., bits, b^yt^e^s)

*^i 58

65

81
^32 *. ^-

*REC<

*i 1

7

*̂ i 17

*^U7

*i 57

81

^-—^-^.82

*^RECi

1,7,13^,^
19,25,31,
37^,^1^*3^,^^9^,^
55,61,67

*^1^*^,10^,16
22, 28^,3^^

*58',6^1^*',7o'

73

*7^U

77

81
* *.^g^.^o

16. L E N G T H

N U M B ^ E R

7

16

*l

*)RD *TY

6

10

30

10

*2^U

1

^3R^D *T^Y

12x3

12x3

1

3

*^k *^'

^I^
^3 ̂ -

U N I T S

Bytes

*"

*u*

*^u

*^=^E7

*"

II

II

II

It

II

*^3E 8

II

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

*7A1

*l6x

11
13

*6A1

*F10.2

*30A1

*F1Q.2

*2^UA1

11
*^^^—T^-^S

12 (13^, *3^x)

12 *(3x,I3)

*Ix

13 *'

I^k

11

18. US^E AND M E A N I N G

'ZEROES' is written

^'Always '6'

'Start^* is written

Number of hours (To *hundredths)
from fixed time

*'HRS after 1 Jan. 1900 0000 GMT
OR' is written

Number of hours (to *hundredths)
fro^m s^tar^t of ^year

*'HRS after 1 Jan. 19?? (varies)
0000 GMT' is written

Always ' 7^*

*i

Always '8'

NO A A FOR^M ^2^4^-13 *^USCO^MM-DC *^4^4^2B9-P7^2



*^:^>^IMDB QUERY LI^STI^N^G^
^11/23/^1990

^*
*ACC-MO

*
^*
^*
^*
^*
*
*^i^s^t^e^l^e^t^e *^cr^nr^j^i
*
*
^*
*
*
*
^*
^*
^*

^*
*ACC^-MO

*^*^«
*̂ 6800217

*^g^f^c
^•^
*^~
*
*
^*

*REFNO

*TR0022
*TR0022
*TR0022
*TR0022
*TR0022
*TR0022
*TR0022
*^<3^T002^C>^>
319456
*TT3072
319457
*TT3073

3.18019

319554
*TT3206

*REFNO

*TR0022
*TR0022
*T^ROO22
*TR0022
*TR0022
*TR0022
*TR0022

*F-A

LI 05
*I....10^5
*L105
*L105
I... 105
*L105
LI 05
*F022
*C022
*F022
*C022
*F022
*C100
*C.100
*C.1.00
CO 22
*F022

*F-A

*L.1 05
*L.105
LI 05
*L105
Li 05
Li 05
*L105

*PROJ

*^****
^* ̂* ̂* ̂*
* * * *
***^**
****^*
****^*
*^****
*^***^*
^* * * ̂ *
**^**^*
**^**^*
****^*
* * * *
*****
*****
*****
*****

*PROJ

*^*^*^*^*
****^*
*^****
*****
*****
^* *^^^K ̂* ̂*
**^***

*I.NST

*31R2
*31R2
*31^R2
*31R2
*31R2
*31.R2
*31R2
*31.R2
*31.R2
*31R2
*31R2
*31R2
*31R2
*3^1R2
*31R2
*31R2
*31.R2

*INST

*31R2
*3.1.R2
*31R2
*31R2
*31R2
*31R2
*31R2

PLAT C^RUISE

*313C
*313C
*313C-
*•.'^J^-.13C
*313C
*313C
*313C *^,^i^f
*31SU^^^^^^'^^
*31SU *TT3072
3 *ISU
*31SU *TT3073
3 *ISU
3199 01 *̂ (̂ T̂ )
3 ITU 16
3199 17 *^O
3 ̂ITU *TT3206
3 ITU

*11/23/199O

PLAT CRUISE

*313C
*313C
*313C
*313C
*313C
*313C
*313C

*^***CRUISE
START

02/01/1965
02/01/1965
02/01/1965
02/01/1965
02/01/1965
02/01/1965
02/01/1965
02/01/1967
02/13/1967
02/13/1967
03/22/1967
03/22/1967
04/01/1967
04/30/1967
06/01/1967
*O6/ 14/1967
06/14/1967

****CRUISE
START

02/01/1965
02/01/196^5
02/01/196^5
02/01/1965
02/01/1965
02/01/1965
02/01/1965

DATES***
END

07/01/1968
07/01/196^8
07/01/196̂ 8
07/01/1968
07/01/^1968
07/01/1968
07/01/1.968
03/01/1967
03/01/1967
03/01/1967
03/22/1967
*O3/22/1967
05/01/1967
05/06/1967
06/01/1967
06/17/1967
06/17/1967

DATES**^*
END

07/01/1968
07/01/1968
07/01/1968
07/0.1/̂ 1968
07/01/1968
07/01/1968
07/01/1968

*STA
IN

9773
9662
9210
9557
5739
9559
7102
74
78̂ '
78

*^"•^!"

3
63
63
37
37
37

*STA
IN

9210
9773
9662
9559
71 *02
5739
9557

*STA
OUT

9773
9662̂ *
9210
9557
5739
9559
7102

0
76
76
3
*.^"•,
0
63
0
37
37

*STA
OUT

9210
9773
9662
9559
7102
5739
9557

*̂ =C1020=.QB *C29 *WH *Cli *EQ 6800100̂ ;

*(^L^i^bO



*DINDB QUERY LISTIN^G^
.̂ 1.1/23/̂ 1.990

^*^
^*^
^*^
^*^
^*^
^*^
^*^
^*

*ACC-NO *REFNO

^690^07^69

*F-A

*L.^1O5
*L105
LI 05
*L105
LI 0^5
1̂ .105
LI 05
*L105
L^I 05
*L10^5
*L105

*PRO^J

*^*^*^*^*
**^*^#^*
*# ̂* ̂* *^#
*^*^#^*^#
^$ *^# *^# *^#

*^*^*^*^*

*^*^*^#^*

*^#^#^#^#

*^#^#^#^>!<
*^#^*^*^*
^* ̂* *^# *^#

*INST

*31R2
*31R2
*31^R2
3.1 *R 2
*31R2
*31R2
*31R2
*^31R2
*31R2
*31R2
*31R2

PLAT CRU^ISE

*313C
*313C
*313C
*313C
*3^13C
*313C
*313C
*313C
*313C
*31^3C
*313C

**^*^*CRUISE
START

0̂ 8/0̂ 1/̂ 19̂ 68
08/01/1̂ 9̂ 68
08/0.1/1968
08/01/1968
08/01/196̂ 8
08/01/196̂ 8
08/01/1968
08/01/1968
08/01/1968
08/01/1968
08/01/1968

DATES^*^*^*^
E^ND

12/01/1968
*12/̂ O1 /I 9̂ 68
12/01/1968
12/01/1968
12/01/1968
12/01/1968
12/01/1968
12/01/1968
*12/O1 /I 968
12/01/1968
12/01/1968

*STA
IN

3601
3̂ 705
2427
20̂ 75
3573
396
3475
20̂ 87
392̂ 5
1574
3560

*STA
OUT

0
0
0
0
0
0
0
0
*o
*o
0



*DII^MDB QUERY L.I ^ST^I^NG
1^1/23/^1990

^*^
^*^
^*^
*
*
^*^
^*

^*^
^*^
^*^
^*

*ACC-M^O *REFNO *F-A *PRO^J *IMST PLAT CRUISE

80̂ 02̂ 17

7000928

200̂ 520

*TR0022
*TR0022
*TR0022
*TR0022
*TR0022
*TROO22
*TR0022
*TR0022
*TR0022
*TR0022
*TR0022
*TR0022
*TR0022
*TR0022
*TR002^2
*TR0022
*TR0022
*TR0022
*TR00^2^2
*TR002^2
*TR0022
*TR0022
*TR0022
*T^RO022
*TR0022
*TR0022
*TRO022
*T^R0022
*TR0022
*TROO22
*TR0022
*TR002^2

*L10^5
LI 0^5
*L^1O5
*L105
LI 0^5
*L105
LI 0^5
LI 05
*L..105
LI 05
LI 0^5
LI 0^5
*L105
LI 05
LI 05
*L105
L^I 05
*L105
L^I 05
LI 0^5
LI 05
*L105
*L105
*L1Q5
*L105
*L.1 0̂ 5
*L105
*L105
*L..^105
*L105
*L.105
*L105

*^*^*#*
*^#^*^*^*
*^*^*^#^*
*^*^*^*^*
*^*^*^*^*
*^*^*^*^*
*^#^#^#^#
*^*^*^*^*
*^# *# ̂* *#
*^*^*^*^*
*^*^*^*^#
*^*^*^*^*
*^«^#^*
*^#^#^#^#
*^*^*^#^*
*^*^*^*^*
*^*^*^*^*
*^*^*^*^*
*^*^'^*^*^*
*^*^*^*^*
*^*^*^*^*
*# ̂* *^# ̂*
*^*^*.^*^*
*^*^*^*^*
*^*^*^#^*
*^#^*^#^*
*^#^*^*^#
^* ̂* *# ̂*
*^# *^# *^# *^#
*^*^*^*^*
*^#^#^*^*
*^*^*^#^*

*^"•!' ̂1 *^C'^T*^o *^J. *r\ *^s...
*31R2
*31R2
*31R2
*31R2
*31R2
*31^R2
*31R2
*31R2
*^31R2
*31R2
*31R2
*3^1R2
*31R2
*31R2
*31R2
*3^1R2
*31R2
*31R2
*3.1R2
*^31R2
*31R2
*31R2
*31R2
*31R2
*^31R2
*31R2
3.1 *R 2
*31R2
*31R2
*31R2
*3.1.R2

*313C
*313C
*, *313C
*^313C
*313C
*313C
*313C
*313C
*313C
*313C
*313C
*31^3C
*313C
*313C
*313C
*3.13C
*313C
*313C
*313C
*313C
*313C
*3.13C
*313C
*31^3C
*31^3C
*313C
*313C
*313C
*313C
*3.13C
*313C
*313C

**^*^*CRUISE DATES^*^*^*^
START E^ND

02/01/1965
02/01/1965
02/01/1965
02/01/1965
02/01/196^5
02/01/1965
02/01/1965
•̂ 08/01/1968
0̂ 8/01/1968
^•0^8/01/1968
^•08/01/1968
08/01/1968
08/01/1968

^.08/01/1968
^'08/01/1968
^•08/01/1968
^.08/01/1968
08/01/1968
08/01/1968
08/01/196^8
^•08/01/1968
08/01/1968
^•08/01/1968
*O^Q/O1/19^6^8
^•08/01/1968
^.08/01/1968
06/01/1969
06/01/1969
06/01/1969
06/01/1969
06/01/1969
06/01/1969

07/01/1968
07/01/1968
07/01/1968
07/01/196^8^
07/01/1968
07/01/1968
07/01/1968
06*/Ol/1969
*06/O1/1969
06/01/1969
06/01/1969
*O6/01/1969
06/01/1969
06/01/1969
06/01/196̂ 9̂
06/01/1969
06/01/1969
06/01/1969
06/01/1969
06/01/1969
06/01/1969
06/01/1969
06/01/1969
*O6/O1^71969
06/01/1969
06/01/1969
11/01/1969
11/01/1969
11/01/1969
11/01/1969
11/01/1969
11/01/1969

*STA
IN

9̂ 557
573̂ 9
7102
9̂ 559
9̂ 6̂ 62
9773
9210
3573
*61OO
3475
2427
^6324
*633O
3601
2075
3560
396
6621
6442
6701
1 ̂ 5^74
6146
3705
^57^56
3925
2087
577
3070
5̂ 81
577
573
*37O

*STA
OUT

9̂ 557
5739
7102
9559
9662
9773
9210
3573
6100
3475
2427
6324
6330
3601
2075
3560
396
6621
6442
670.1
1574
6146
3705
^5^7^5^6
3925
20̂ 87
577
3070
^581
577
573
370



A C C E S S I O N *FILETYPEClOO T R A C K NO.
P R O J E C T
I D E N T I F I C A T I O N

S T E P D A T E * , * I N I T .

* 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 T A P E

R E F O R M A T T E D D I S K

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

FINAL *MULCHEK

*MPD75 OR *F0^2^2

D A T A S E T F I N A L I Z E D

*^u^t^e^h^o

*^ul^si^t^eo

*H^-^€^C^L

T A P E OR
DISK *DSN

*.^D^j^^Cz^S^^^G^^ *^A^j^6^"^3 *R

*^£>C^/I^3^^\ *^A^<^?^5^/^^/^8

*^U^0^t^f^^^£^>^9 ̂ * *^'

*/^.^/^xq^^^A^M *^^^^

NO.
FILES

1

3
*^L^f

*^^

*LRECL

^T^O

*^"

*^u
Î /

* B L K S I Z E * ^ ,

^^^0
I ^ ' ^ -

^l^l
^A

NO.
R E C O R D S

^13^/^8^3^5

*^t^t^w^*>
1^3^,^8^4^5-

3^^^4^4^3

*ERRORS *REPORTED *TO *PRINCIPAL *INVESTIGATOR:

*^2 *^i^^^NJO^^^C *0^*2^-

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

CO^MMENTS (TRACKS DELETED, FIELDS DELETED, ETC.)



*T^HC *.^*

*^^p *^?^Y^?^§/



Page *C 1

D^A^TA TÂ BULÂ TÎ N̂ G Î NŜ T̂ RUĈ TIÔ NS

*Ĝ 2̂ N̂ Ê RAL DÎ R̂ EĈ T̂ Î Ô NS

1̂ . Ĉ ĥ â n̂ ĝ e all *̂ ŵ ĉ û t̂ l̂ ^̂ ŝ r ̂t̂ o ̂t̂ ĥ e ̂sî n̂ gl̂ e *̂ dî ĝ i.̂ -̂ ; ̂ĉ ô d̂ e.

2̂ . C^h^a^n^ge âll *̂ tî ĉ â s t̂ o *̂ BST
*/ *^x^-^%

3. *^$^>^«^?0 *^(O^i^'^i^^^, ̂ n^o^t ̂ a^e^r^o... Y^ou will ̂ w^ri^t^e *^t^t^ii^a ̂ a^s *^f^oi^l^<^y^*^a: *\^L^i^>

4. ^Riv^e^r^a d^o ̂ n^o^t ̂ h^av^e ̂ a^n *^m^r^c^a *c^«^i^e, ̂ bu^t ̂ a^il *^D^&^y *^S^k^&^ti^&^n^u ̂ a^n^d off-^s^h^or^e *^st^s.^ti^o^r.^3^

^do *^^^s,^v^e *^ii^i ̂ a^re^a *c^&^c^e^.

5^. *^Z^er^e^o s^houl^d *^b^a ̂ p^r^efi^x^ed *^ar.d ̂ su^f^fi^x^ed *^w^h^s^n ̂ a^pp^r^o^priate.



T^wo *I^3^.^M c^a^r^d^s ̂ h^av^e be^en ̂d^e^si^g^n^e^d *f^o^v ̂th^e rec^o^r^din^g of our *^oceano^graphic

^d^a^t^a. A t^hi^r^d c^ard^'is ̂b^ei^n^g ̂wor^ke^d *^o^s^i, ̂a^nd ̂ot^h^er^s ̂will ̂prob^a^bly be a^dd^e^d^

^at a lat^er *^6^at^«. ̂ T^he c^ar^d^s no^w in use ar^e t^h^e *C^BI ̂ M^ast^er St^ation Card^,^

^a^nd th^e *C^BI ̂ D^et^ail .St^a^t^i^on C^ar^d^. Tĥ ê ŝ e car^ds *h^a.ve b^een p^at^terned^, ^as n^early

^as po^ssibl^e, ̂a^f^t^e^r *^t^h^s *^for^r^a^at ̂a^d^o^p^te^d by ̂the *^KC^DC.

^E^ac^h *^t^-c^e^j^i^j^-.^o^g^r^aphic *^st^a^rio^n ̂w^i^ll ̂h^av^e ̂a *^si^ii^gi^a *^i^d^ia^t^e^r S^t^ati^s^t C^ard wh^ich

reco^rd^s th^e *^g^e^r.^e^/^al surfac^e ̂e^nvir^o^n^m^en^tal ̂and *^r^a^et^eoroi^c^gical inf^or^mation ̂ at

*t^h^s *^statier^.. *^I^Lach ̂d^e^p^th ̂at ̂w^h^ic^h p^h^y^sic^al *^an^-^1 c^hemic^al *<^lata ^w^ere ta^k^en ^will

h^ave a D^et^ail ̂St^a^t^i^o^n C^a^r^d ̂ which ̂ r^e^c^ord^s ̂ th^e i^n^f^or^m^ation ̂ o^bt^aine^d at that

^d^ep^t^h. A Cruis^e *^?^iii^i^t^c^r Ĉ â r̂ d is *b^^in^g *^d^ev^«l^o^>^K^:d ̂which will *c^arrv *ir.fort^a^ation

*co^a^r^con to t^h^e *c^ru.^x^s^e a^s a w^hol^e^, ̂a^s *^w^;l^i ̂a^s c^o^d^es indic^atin^g obs^ervational

t^echniqu^e^s ̂ a^n^d accu^rac^y. ̂A^d^di^tio^n^a^l ̂d^et^a^il c^ard^s for biolo^gical^, g^eol^ogic^al^,^

*ch^e^nic^al, and o^th^e^r ^dat^a ĉ an b^e â d̂ d̂ ed ̂ a^t a l^a^t^er d^at^e.

*CC^PI^KG *^TK^H *I^N^?O^R^M^ATIC^?^j

G^en^er^al i^n^st^r^uction^s f̂ or ^e^ntries o^n t̂ ĥ e da^ta f^or^m^-.

1. ^Use st^a^n^d^ar^d r^ou^n^din^g proce^dure^s ̂wh^e^n^ev^e^r rou^n^d^in^g is ^n^ecessary.

E^xa^m^pl^e: *^>5 ̂ 'a^d^d ̂ on^e (1) to pr^ec^eding colu^mn

*< 5 drop

5 rou^nd to ̂n^e^arest even *nu^r^aber

*/

2. ^When n^eces^sary^, *O^'s are pr^efi^x^ed a^nd ̂ suff^i^xed.

E^xa^mple: A te^m^perature ^of 6.*̂ 30̂ *C should b^e record^ed an^d

punched in colu^mns 26̂ -30 as 06̂ 30 ^with colu^mn 30 l^eft

^blan^k.

^E^N^T^RI^ES ̂FO^R SU^R^FAC^E ENVIRO^N^MENTAL INFO^RMATIO^N (M̂ ASTÊ R *STATi^aN CA^RD)

*CO^L^U^^'S 1̂ -3 *CR^UIS2 NO.

^E^nter t^h^e *^r.u^a^b^er or the *alpha-nu^r^a^eric desi^gn^ator in these spac^es. *^Rav crui^s^e^s^

hav^e ^only a *^nu^r^a^ber.

*r^-^x^a^r^e^pl^e*: B^ay Crui^se ^XXV *^» 025



^-2^-

*CC^LU^K^N *^4 *^SHIP *COD^E

*^E^n^t^er *t^h^s *^f^i^rs^t *^l^e^tt^e^r *^of *^t^h^e *^c^hip^'^s *^n^a^i^^^s *^(^e.^£. *^M *^*^* *^U^sury, *L *^= *Lydi^a *Loui^se^).
*• *^. *( *J *- *Joan *Bar^, *B- *Balan^us^,

*^.If *^s^hip *^i^c *u^n^f^enc^w^a^. *l^e^a^ve *colu^nn *^4 *^"bl^a^n^k. *• *R *_ *Ridgel^y *Warfield)

*CO^LU^^^'S *^M^-^I^f^fl *^i *\ *| *1^\ *^'Tl *i *S^TA^TIO^N *^W^J^J^S^2^R

*^E^s^t^er *^th^e *^a^s^si^gn^e^d *^st^atio^n *^n^u^mbe^r *in *t^hc^c^e *colu^^^no *^a^- *che^wn *i^n *t^h^e *e^x^a^mple^s *be *le^w.

*^:' *St^at^i^o^n *^Ko^, *^9^3^2 *c^^^t^oul^d *b^e *^rec^o^rd^e^d *in *colu^s^n^s *6, *7, *^an^d *^8.

*^S^t^at^i^o^n *^5^3^S^A *^s^h^o^ul^d *^b^e *^r^e^co^r^d^e^d *in *colu^mn^s *6^,7^,8^, *^a^n^d *^9.

*St^ati^o^n *^£^3^31AA *should *be *^r^ecord^ed *^a^s *^£^^^5^t^AA^' *in *c^olu^s^s^a^s
*/, *.-. *t *^-' *I *^A *^>

*O^OL^U^J^3^JS *11-12 *.*

*^E^a^t^e^r *l^a^s^t *^t^w^o *d^i^^l^t^a *^o^f *^y^e^a^r.

*Y^SA^R

*^K^s *1^3^-15

*^e^c^st^h *^a^r.^d *^rec^o^rd *^i^a *^l^o^t *^to^r^s.

*^S^s^p^

*^J^ul^y *^» *^J^ul

*^^^S *1^S-^17

*P^r^ef^i^x *0 *^I^f *^i^c^c^a *t^h^&a *t^e^n

*^DA^Y

*CO^L^K^G^IS *1^8-21

*' *^2^t^s^t^cr *^ti^c^s *^a^s *^2^3T *'

*^C^X^2.U^K^J^JS *22^*^27

*^E^a^ter *l^ati^t^u^i^o *^i^n *^d^s^s^rc^o^a^, *^ai^n^u^tc^o *^c^z^i^d *^e^ac^o^nd^s.

*^2^s^a^c^j^?l^c: *^3^9^° *^37 *^'0^6^" *^« *^3^9^:^370^6

*L^AT^I^T^U^D^S

*cc^Lu^r^c^-:s *^2^2^-^33
*^E^n^t^er *I^c^r^^^i^t^c^d^e *i^a *^d^e^^rc^o^o^, *^cinu^t^c^o *^a^nd *^s^ec^o^n^d^s.

*^I^f

*^K^S *^3^4^-^37 *D^S^?^T^>I *TO *^B^O^TTO^M

*^^^L^j *^i^s *^i^n *^fo^o^t^, *^p^u^nc^h *^e^n *^? *i^n *colu^m^n *37. *If *depth *i^a *^in *^a^ste^rs^, *c^olu^e^i *37 *^will *b^f^t

*^pl^ac^e. *^C^s^^^t^t^J^ia *i^n *fe^et *^sho^ul^d *^b^e *recor^d^ed *to *t^h^s *n^e^arest *fo^ot.

*^&a *^c^a^s^t^e^r^s *o^i^i^c^ul^d *b^e *r^ec^ord^e^d *^to *t^i^t^s *^n^e^ar^e^st *t^e^nth *of *^a *^n^et^er.

*^s *^5^6 *ft. *. *^». *0^56P

*36. *2^n *^» *0^362

*121 *^n *^« *1210



*CC^U^r^e^i^f^- *^3^3^-^4^1 *^M^A^X^I^M^U^M *SA^MPLE *D^EPTH

*^R^e^c^o^r^d *^c.^3 *^a^b^o^v^e.

*C^O^L^U^W^JS *^42^-^45 *^W^A^TE^R *(Col^or *^&^n^6 *^Tr^an^sp^arency^)

*^&^..5^1 *, *W1^X^D *^D^mc^riG^r^f *A^N^D *S^P^2^S^D *(^e^r

*D^i^r^f^f^C^'^ii^o^r^* *i^c *^r^e^c^or^d^e^d *i^n *^d^e^g^re^e^s *t^r^u^a.

*S^x^a^sp^le:^- *^3^2^° *^= *0^3^5

*I^A5^° *^= *^1^65 *.*

*If *.^wi^a^d *is *^r^ece^r^c^e^ci *^ac^c^i^ur^di^n^^ *^tc *^t^h^e *^E^^^iu^f^or^t *Sc^a^le^, *p^u^t *a *^E *^aft^e^r *t^h^« *nu^a^t/^cr

*^H^s^o^a^p^ie *: *^A *^wi^nd *f^orc^e *o^f *^3 *^= *OS^F^*^

*^If *^i^p^c^c^d *^i^s *r^ec^or^d^e^d, *coiu^r^x^i *^31 *^wi^l^l *^b^e

*CG^LU.^V^^S *52^-5^4 *. *• *^SA^S^O^^^T^ER
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002 1
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011 *. 12
012 *' 18
013 *2̂ 6

01̂ 4 33
01̂ 5 *" 3̂ ^
016 *̂ ' 3̂ 5̂
01̂ ? 3̂ 6
018 *. 38
019 39
020 ^̂ 0
021 4̂1
022 *̂ k̂ 2
023 ^̂ 3
02̂ 4 *•̂ " *. *̂ ^
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028 *̂ ^
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031 5̂0
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*i
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*A02 St. Mar̂ ŷ 's River Cr^uise 11
*A03 James River Winter Cruise 13
*A^O^h *Patuxent River Spring Cr^uise *• *l6
*A0^5 *Choptank River Spring Cruise *. 17
*A06 *Patuxent River Su^mmer Cruise 19
*A07 *Choptank River Sum^mer Cruise ^20
*AOS *Patuxent River Autu^mn Cruise *• 21
*A09 *C^hoptank River Autumn Cruise 22
*A10 *Patuxent River ̂ Winter Cruise 23
All *C^hoptank River Winter Cruise ^2^k
*A12 Ja^mes River Winter Cruis^e II 2^5
*A13 Upper *Choptank Spring Cruise I 28
Al̂ t *̂ • Upper *Choptank Spring Cruise II 28
*A1^5 Broad Creek Cruise I 29
*Al6 Broad Creek Cruise II *• 29
*A17 York River Cr^uise 30
*Al8 *̂ Mâ got̂ ĥ y R̂iver Oc^t. 1̂ 9̂ 56
*A19 *Magotĥ y River 19̂ 58
*A20 *Magothy River Background
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*A22 *Magothy River Dye II
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*A2^J^+ *Patu^xent River Dye I
*A25 *Patû xent River Chalk Point II
*A26 Ja^mes River
*A27 York River Dye Run
*A28 *Pamunkey River Dye
*A^29 *Mattaponi Dye Run
*A30 Upper York Dye Run
*A31 James .River Dye
*A32 Eliza^beth River Dye
*A33 *Rappaha^nnock River 19̂ 5̂ 5
*A3̂ ^ Operation *Rappahannock 02
*A35 *Rappaĥ annock River 195̂ 6
*A36 *Rappahannock River May ̂ - Oct. 19̂ 57
*A37 *Rappahannock River 1958
*A38a Severn River Book I
*A38^b Severn River Book II
*A39 Severn River 19̂ 63

*Chô ptan̂ k River Salinity Sept. 19̂ 6̂ 1̂ *.
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University of Hawaii at *Manoa
Department of Ocea^no^graphy

2525 *Correa Road *• Honolulu, Hawaii 96822
Cable Address: *UNIHAW

June 25, 1975

Robert P. Stein, *Oceanographer
Data Systems Formulation and Integration Branch
National Ocean and Atmospheric Administration
Environmental Data Service
National *Oceanographic Data Center
Washington, *D. *C. 20235

Dear Dr. Stein:

Thank you very much for your letter of 12 June*.inquiring
about Indian Ocean data tapes and University of Hawaii current
meter data. We have copied our Indian Ocean tape containing
stations 1^^8200 and a copy is sent to you under separate cover
by air parcel post.

We have found that from the current meter data you are
missing the following stations: 104, 106, 107, 200, 201, 203,
204, 205, 206 and 207. We have copied our set of punched cards
and are sending to you the missing stations in the form of
punched cards by ordinary parcel post. With regard to your
further inquiries I can inform you that station 10 should contain
133 cards with 1586 readings. I do not know where you get the
information listed in your 12 June letter. All data were sub-
mitted as readings at 15 minute intervals although the data were
originally taken at 5 minute intervals. The records from station
10 should be appro^ximately as long as the record from station 15.
I am sure you have our publication Hawaii Institute of Geophysics
report 69-15 which was forwarded to you with the original data.

Station 17 was actually taken in 1964. The station was
taken by members of the Department of Ocean Engineering before we
started our program. It was the only station taken by them and
we later included the data into our data set. I hope the informa-
tion will be of help to you. Thanks for your interest in our data
Best regards.

Very truly yours,

Klaus *Wyrtki
Professor of Oceanography

*KW:sev

AN EQUAL OPPORTUNITY EMPLOYER



University of Hawaii at *Manoa
Depart^ment of Oceanography

2525 *Correa Road *• Honolulu, Hawaii 96822
Cable Address: *UNIHAW
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Robert P. Stein, *Oceanographer
Data Systems Formulation and Integration Branch
National Ocean and Atmospheric Administration
Environmental Data Service
National *Oceanographic Data Center
Washington, *D. *C. 20235

Dear Dr. Stein:

Thank you very much for your letter of 12 June inquiring
about Indian Ocean data tapes and University of Hawaii current
meter data. We have copied our Indian Ocean tape containing
stations 1-8200 and a copy is sent to you under separate cover
by air parcel post.

We have found that from the current ̂ meter data you are
missing the following stations: 104, 106, 107^, 200, 201, 203,
204, 205, 206 and 207. We have copied our set of punched cards
and are sending to you the missing stations in the form of
punched cards by ordinary parcel post. With regard to your
further inquiries I can inform you that station 10 should contain
133 cards with 1586 readings. I do not know where you get the
information listed in your 12 June letter. All data were sub-
mitted as readings at 15 minute intervals although the data were
originally taken at 5 minute intervals. The records from station
10 should be approximately as long as the record from station 15.
I am sure you have our publication Hawaii Institute of Geophysics
report 69-15 which was forwarded to you with the original data.

Station 17 was actually taken in 1964. The station was
taken by members of the Department of Ocean Engineering before we
started our program. It was the only station taken by them and
we later included the data into our data set. I hope the informa-
tion will be of help to you. Thanks for your interest in our data^,^
Best regards.
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Professor of Oceanography
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^M^OV ̂ 2 2 *R^EC^'O UNIVE^RSITY OF HAWAII
^Department of Oceano^graph^y^

30 October 1968

M r . * W . * L . * ^ M o l o
*N 0 *D *C - Services Division
Washington, *D.C. 20390

*D^e^,ar Mr *. *Molo *:

I am sending you data from 29 current meter stations. These
measurements were made in the Hawaiian Archipelago and near Palmyra
between *19^&5 *an<^^ 19^68. The data are being submitted in the form of
punched cards. ^For each current meter station you will find that
the first seven punched cards contain information relevant to the
station in clear text, such as station number^, dates, position^, depth,
time zone, and some information regarding absolute times. The follow-
ing cards are data cards, each one containing 12 sets of current
speed, and current direction for a given three^-hour period at 15-
*minute intervals. ^-Current speed is given by the first three digits
in centimeters per second without decimals. Current direction is1

.given ̂ by the next three digits from 001° to *3^60°. The direction
given is the true direction (not the magnetic) into which the current
flows. Twelve such pairs fill a three-hour interval at the recording
interval of. 15 minutes. Columns 7^^ through 7^6 on the punched cards
repeat the number of the current meter station, and columns 78 through
80 give the running card number. This information has been added in
order to-'avoid confusion of cards between different sets. I am *in-
*.eluding a listing of the punched cards for current meter station ̂ #206
as an example*.

• The 'records from current meter stations 1 through *2'7 were ob-
tained with paddle-wheel current meters manufactured by *Hydrowerk^^-
*statten of Kiel, Germany, and were recording at *fi've-minute intervals.
Those data were reduced to *15-minute intervals.

The records from current meter stations 102 through 107 were
obtained with *Geodyne magnetic-tape-recording current meters, record-
ing at *15-^minute intervals. *. *,

• The' records from current meter stations 200 through 207 were
obtained with *Geodyne film-recording current meters, also measuring
at 1̂ *15-^minut.e *' intervals *. *• *. *.

I hope that the data are useful to you. We are including a
•National .Marine Data Inventory sheet listing them. We intend to
submit more data 'of .this nature in the future as our'operations con-
tinue * . * ' * • * . * ' * ' * . * . * . . . ^ .

*':.'•.."' *' *' *Verv^^^f^cruly yours,^' *^_^_

Klaus *Wyr^^tki *^' *. *.
P r o f e s s o r of *Oce^.anography

Ends-2 *^'
3 boxes of punched cards under separate cover
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ABSTRACT

This report presents the results of eight si^multaneou^s^
current measurements made with moored current ̂ meters
anchored in the Lee^ward Islands of the Hawaiian chain.
Also included are the data from a current meter that was
anchored on P^enguin B^an^k (southwest of *Molo^kai Island)
during appro^ximately the same period. Data from the nine
current meter stations are given as progressive vector
diagrams^, fre^quency distri^butions of direction and speed^,^
and computed tidal ellipses.

The mooring techniques^, data reduction, and computa-
tion of the tidal ellipses are descri^bed. The results
show that the mean flow through the Leeward Islands is
*^H.6 cm/sec to the north. This northerly drift is probably
indicative of an *anticyclonic gyre centered northeast of

the Hawaiian chain *(Sverdrup *et *al*.*, 19^^2). Amplitudes of
the tidal currents vary from 3.0 to 3^2.5 cm/sec and the
average amplitude is 13.0 cm/sec.

Also discussed are current measurements at several
depths from two taut-line, deep-sea moorings anchored at
*27.^5°N latitude and *1^57.^8°W longitude. The re^sults sho^w^
that the tidal currents, at different depths are not in
phase*.
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INTRODUCTIO^N

From Fe^bruary 19^6^5 through Decem^ber 19^68^, current
measurements were collected off the main islands of the
Hawaiian chain from Hawaii to *Niihau *(W^yrtki *et *al.^, 1969).
The primary purpose of this survey was to study drift and
tidal currents in the Hawaiian Archipelago^. Early in 19^69
it was decided to extend these measurements to the Leeward
Islands of the Hawaiian chain. These islands are located
in a line that stretches 1200 miles to the northwest of
the main islands of the Hawaiian group. It was thou^ght
that measurements near these northern islands would provide
valuable supplementary information on the flow and tidal
currents in the central Pacific. This report presents the
results of the eight current ^measurements near the Leeward
Islands from March to June 1969. During approximately the
same period an *Aanderaa Current Meter, being a new type of
current meter^, was moored on Penguin Ban^k southwest of
*Molokai Island. These data are also included in the
report*.

During September and November *19^69^> two taut-line,
deep-sea moorings were planted north of the island of
Hawaii at a latitude of *^28°N. The purpose ̂ of t^hese meas-
urements was to support the acoustical studies at the "Sea
Spider" site and to gain further information concerning
the vertical structure of drift and tidal currents in the
central Pacific. The five current records from the deep-
sea moorings are also presented in this report.

-3-



OBSERV^ATIONS ^AND I^NSTRUME^NTATION

*Twice *^yearly *t^he *U. *S. *Coast *Guar^d *^dispatches *a *ship *to
*service *t^he *navigation *equipment *at *French *Frigate *Shoals
*and *Midwa^y *Islan^ds. *Arrangements *were *made *to *dispatch *Mr.
*William *C. *P^at^zert *on *the *March *cruise *of *the *Coast *Guard
*Ship *BUTTONWOO^D *^to *plant *current *meters *o^ffshore *at *as *^many

*as *^cTorTd^'i *t *i *o *n *s *permitted. *The *CGS *BUTTONWOOD *left
*Honolulu *19 *March *1969^- *With *the *assistance *of *the *officers
*and *crew *of *the *BUTTONWOOD, *nine *current *meters *were *moored
*offshore *at *seven *of *the *islands. *Two *meters *were *moored *off-
*shore *at *both *the *Laysan *Is^lands *and *the *Midway *Islands.

*The *instru^ments *used *were *^Richardson *film-recording
*current *^met^ers *^manufactured *by *Geodyne *Corporation, *Waltham,
*Massachusetts, *that *record *during *thirty *seconds *every *15
*minutes. *The *length *of *recording *time *of *this *instrument *is
*in *excess *of *^80 *days. *The *meters *were *planted *using *a *taut-
*wire *mooring *(see *Wyrt^ki *et_ *al *. *, *1969)^- *The *location *of *the
*instruments *wa^s *fixed *using *ranges, *soundings *and *hori^zontal
*sextant *angles. *These *fixes *were *^made *by *officers *on *the
*BUTTONWOOD. *The *position, *depth *to *bottom, *and *duration *of
*record *of *each *instrument *are *listed *in *Table *1.

*A *group *headed *by *Mr. *Pat^zert *was *dispatched *on *the
*R/V *MAH1 *to *recover *the *nine *moorings. *D^ue *to *the *excellent
*weather *and *^sea *conditions *all *nine *instruments *were
*recovered. *The *R/V *MAHI *departed *Honolulu *28 *May *1969 *and
*returned *11 *Ju^'n^e *19^69^. *Inspection *of *the *data *shows *that
*all *^meters *operated *correctly *during *their *mooring *in *the
*water *except *the *meter *located *at *Laysan *(SE) *which *was *the
*only *magnetic-tape-recording *current *meter *used *in *this
*operation *.

*During *approximately *the *same *period *as *the *above
*operation *an *Aand^eraa *current *^meter *^manufactured *by *Ivar *R.
*Aanderaa, *Bergen, *Norway, *was *moored *on *Penguin *Bank *south-
*west *of *Molokai *Island *— *2^6 *April *to *l6 *June. *This *station
*yielded *^31 *days *of *good *records, *from *26 *April *to *27 *May,
*which *were *used *to *supplement *the *data *collected *between
*Kauai *and *Midway.

*From *September *18 *^to *^2^k^, *^I9^&9 *a *string *of *four *current
*meters *was *moored *at *^2T°30.0'N, *1^57°^52^.0'W, *near *the *"Sea
*Spider" *site. *The *instru^ments *were *planted *using *^~a *semi-
*taut *wire *mooring *(Figure *l).
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^2
^su^b^s^urface

^b^u^o^y^s

^2 surfac^e ^buo^ys

*^•^€^K

1500̂ m of 3/16
*h^fdrogro^phic ̂ wir^e

^75^m ̂ pol̂ yprop ŷl̂ en^e lî n t̂

*^G^eody^ne c^ur^re^n^t *^met^ar
35^m dep t̂h

150̂ m d^ep t̂̂ h

3^00^m ^d^ept̂ h

*f̂ OOO^m d^e^pth

*̂ 75^k^g r̂ ĉ hain b^alla^st

^4575^m of 5/8"
polyprop^ylene lî ne

*^?^wea^k *lin^k^-^^^1 *I0m *c^hoi^n

-surf^ac^e ̂ mar^ker
buoy ̂ with light

parachute for
anchor launching

Fig. 1. Semi-taut deep *morring used at Deep Mooring *E site.



Ta^ble 1. Position and Dura^tion of Records of Current Meters
Moored near t^he Leeward Islands of the Ha^waiian
Arc^hipelago, 20 March to 6 June *19^&9

Depth
to

*Locat *i on

*^Nihoa

*Necker

French
Frigate
Shoals

*Laysan *(^NW)

*Laysan *(SE)

*Lis *i *anski

Pearl and
Hermes Reef

Midway *(W)

Midway *(E)

*Lat *i *tude

*23°03.6

*23°35.0

*^23°^U7. 9

*25°^U8. 0

*25°^U^U^.9

*26°03.9

*27°̂ 5̂ .7

*28°12.6

*28^°11.7

*^'^N

*'N

*'^H

*^'N

*'N

*^'N

*'N

*'^H

*^'^N

Longitude

161

16^1^*

166

171

171

*17^U

175

177

177

*°57.

*^°^k^3.

*°19.

*^°^h^5^.

*°^U2.

*°03.

*°^U7.

*^°26^.

*°18.

6^' *W

2 *^'W

1^' *W

^5 *'W

5 *'W

6 *'W

7 *'W

5 *'W

*O^'W

Bottom

50

32

31

*3^U

30

35

71

66

66

*m

*m

*m

*m

*m

in

*m

*m

*m

*Inst *rument
Anchored

20

22

*2^U

26

26

30

31

5

3

Mar

Mar

Mar

Mar

Mar

Mar

Mar

Apr

Apr

1969

1969

1969

1969

1969

1969

1969

1969

1969

Instrument
Recovered

29

30

31

2

2

^1^*

5

6

6

^May 1969

^May 1969

May 1969
*i

*Jun 1969

*Jun 1969

*Jun 1969

*Jun 1969

*Jun 1969

*Jun 1969
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*The procedure for planting Mooring *E was to lower the
top end of the string first. The spar ̂b^uoy with a light^,^
75 *^m of polypropylene line connected to a surface float
(yellow steel sphere 0.7 *m in diameter), and another 7^5 *m*
of polypropylene line were trailed ̂ behind the ship. ^Next,
three yellow steel spheres connect^ed to each other by 3 *m*
of 3/^8" wire wer^e trailed. Following was one piece of
3/16" *hydrographic wire 1500 *^m long. The four Richardson
current meters were attached by clamps to the *hydrographic
wire at depths of 35 *m, 150 *m, 300 *m^, and 1000 *m from the
uppermost ball. It was necessary to measure the distance
by running the wire out over a meter reel. On the end of
the *hydrographic wire 75 *kgr of chain ballast was shac^kled
in and then ̂ ^575 *m of 5/^8" polypropylene line. On the end
of the polypropylene line a weak-link and 10 *m of small
chain were connected to two concrete anchors of 1000 *kgr
each, which were connected by 10 *m of chain. With the
anchors still on board, the ship made the final approach
to the mooring site. A parachute was connected to the
last anchor and launched. The parachute drags the anchor^s^
overboard and insures a slow sinking of the entire mooring.
To insure that the mooring would be anchored at the correct
depth, a site with rather uniform ^depths over several ̂ miles
distance was chosen.

The water depth at the mooring site was 5^^90 *m. The
length of the mooring was in excess of *6lOO *m (including
the stretch of the polypropylene line). This gave a safety
factor of *>600 *m. The safety factor insured that the moor-
ing would not sink beneath the surface and collapse the
buoyant spheres.

The mooring was recovered by breaking the weak-link
and winching the mooring aboard ship from the top first.

^Mooring *F was planted near the "Sea Spider" site
during the *MAHI cruise from November 18 to 26. The mooring
was planted in the same way as Mooring *E, by streaming it
behind the ship and dropping the anchors last. This moor-
ing contained four Richardson current meters at 200, ̂ 1^+50,
900, and 1800 *m depths. The only instrument to give a
usable record was the meter at ^^50 *m. Instrument mal-
functions were due mainly to electrical failures in the
*G^eodyne current meters.



DAT^A REDUCTIO^N

The Standardi^zed Data Format

Since two types of current meters were used for thi^s^
s^tudy^, the initial phase of the data reduction is ̂ best
discussed separately for the t^wo types. The Richardson
current meter produces a record every 10, 1^5^, or 30
^minutes, which can be selected, and each record consists
of *M samples of instantaneous speed^, orientation of the
instrument relative to ma^gnetic north, and current direc-
tion relative to the instrument, where *M is a number
between 12 and 31^, depending on the individual instrument.
The recording is done either on 16 mm film in binary^,^
machine-readable form, or on *1/^U—inch ̂ magnetic tape.

The *Geodyne Division of *EG^&G International, Incor-
porated, ^machine-processes these films or tapes. This
company produces an analog record showing compass direc-
tion, vane direction, current direction, and speed in two
ranges as a function or record number. It also computer-
averages the measurements over each one-minute recording
interval and supplies these digital data on computer
standard magnetic tape^. From the digital information
supplied by *Geodyne we generated a time-sequence plot of
direction and speed and compa^red it with their analog
strip-chart record. Unfortunately, these two types of
data presentations generated by *Geodyne do not agree in
all cases, thus considerable cross-checking was required
as well as chec^king against the original film to establish
the true values. The *Geodyne data is then processed by a
computer program which contains the following *steps^j

Check.if all cards are present and in sequence.
Check if all directions are between 0 and 360 degrees^,
Convert directional reference from magnetic to true

north*.
Convert revolution counts to current speed.
Check if the difference between each speed value and

the previous speed value is within certain
limits*.*

Check if the difference between each speed value and
the average of the two previous speed values
is within certain limits.

Print histograms for direction, speed, and first
differences of speed.

Store the data on magnetic tape.

-8-
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*If any of the error checks ̂ were applicable, a message
was printed. If after comparison with the original ̂ film
or tape it was deter^mined that one or more messages were
triggered ̂ by genuine errors^, and not by unusually rapid
changes of the current speed^, the corresp^onding values
were corrected in the card dec^k and the programs were run
again *.

The finally accepted values were used to generate
plots of speed and direction versus time on a *Benson-
*Lehner auto^matic plotter^, as well as histograms of circuit
direction and speed. If a visual inspection of those plots
did not reveal obvious errors^, especially *ir. direction, the
data were accepted as correct. Both the histograms and the
time-sequence plots were capable of calling our attention
to certain malfunctions of the current meters.

The *Aanderaa current ^meter records every ten minutes
the current direction^, current rotor count, the temperature
and the pressure. These records are read in order and
recorded in a serial binary format onto a single^-track
^magnetic tape. This tape is played bac^k, on a standard *HIFI
tape *dec^k'which is interfaced to a General Automation
*SPC-1^2 computer. A paper tape and teletype listing of the
data are produced. The paper tape is read into an IBM *i^HOl
computer which produces a *punched-card deck. Next, a
computer program converts the difference between two
successive rotor counts into a current speed value and
then simulates a *1^5^-minute series of data by re^jecting
every third value of speed a^nd direction. The temperature
and pressure readings are listed and the *1^5-minute speed
and direction readings are placed on cards. The *Aan^?^deraa
data were then handled in the same manner as the *Geodyne
data*.

For the further evaluation of the data it was neces-
sary to have them available in a standard form that did not
depend on the particular instrument that had recorded them
originally. We devised a standard data format that could
be used for both types of meters and for all similar
instruments that we mi^ght use in the future. The data
consisting of speed and direction at 1^5^—minute intervals
are recorded in such a form that a *s*imple *listing of the
cards can be read with relative ease. Header cards which
precede the actual data cards made the deck self-
descriptive. Copies of these decks are made available to
the ̂ National *Oceanographic Data Center, Washington, *D. *C.
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*The Progres^sive V^ector Dia^gram

For each current ^meter station a graph is presented
that in a sense r^esembles the trajectory of a certain
water particle. The graph shows a series of points ̂ with
coordinat^es *(x *^, *^y *), *n=O...W^, where *N is the nu^mber of

*1^5^-minute intervals covered by the s^tation. The coordi-
nates are defined as

*r *^= X *^+ *S *^Z *U
n o - i n

*n
*y *= *y *+ *s ̂£ *v* ^ J * n * ^ J * o i n

(1)

w^here *u and *v *a.re the east and north components of the
*n *n *^^

current vector at the ^end of the *n-th 1^5-minute interval
in the s^eries, *s is a scale factor^, and *x and *y are

essentially inte^gration constants with no particular
significance*.

Eq^uat^io^ns *(l) can be considered approximations of

*t
*x(t) *^= *s1 *^; *ud^i *^;*^

*o

*t
*y(t) *= *s1 *^/ *vdT *.*

*o

(2)

E^quations (2) make the si^milarity between the graph pre-
sented ^here and a tra^jectory more apparent: If in e^qua-
tions (2) *u and *v were the ^components o^f the current
vector at the location of a particle moving with the water,
then (2) would describe the tra^jectory of the particle^;^
however^, here *u and *v stand for the components of the
current vector at the fixed location of the current meter.
It should therefore be clearly understood that this g^raph
is not an actual trajectory^, since it was produced using
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*data ̂ collected at one fixed location, ^while in order to
^determine a true tra^jectory it ̂ would ̂ be necessary to
follow the path of a particle or at least to conduct a
number of ̂ si^multaneous current observatio^ns in different
*loc at *i *ons*^.

^The graphs presented here were produced on an auto-
mati^c plo^tt^er under the control of a co^mputer pro^gram.
T^he scale factors w^ere ad^justed automatically to make all
graphs approximately the sa^me si^ze, and for so^me runs
every other or every fourth point onl^y was plotted.

Spectra and Tidal Ellipses

Currents at all locations covered by this study have
substantial tidal compone^nts. The^se co^mponents were
separate^d fro^m components at other fre^quencies by a
nu^m^erical filter with a pass band fro^m approximately 1 *cpd
to approximately ^2 *cpd. The filter was applied to the *u-
*and *v-components o^f the current vectors and its main
purpose wa^s to remove low fre^quency co^mponents from the
series. Power spectra of the filtered series and of the
predicted tide for Honolulu for the same period of time
were computed, as were cross spectra between the vector
components and the predicted sea level (Fig. ̂ 2^)^. The
confidence interval for coherence and phase was computed
accordin^g to *Hanna.n and Groves (19^68^). As expected, we
found a high ^degree of coherence between current vector
compon^ent^s and *^r>ea level for tidal frequencies in most
cases, but it should be noted that in a number of cases
there wa^s no significant coherence. If the coherence was
significant^, we computed ideali^zed tidal ellipses, one for
the di^ur^nal and one for the semidiurnal tide, to show the
ma^gnitude and phase (relative to the predicted Honolulu
tide) of the tidal current. The ellipses were generated
by combining a sinusoidal east-west component with a sinu-
soidal north-s^outh component, both with phases and ampli-
tudes as taken from computer printouts like the one shown
in Figure 2. The ellipses are defined by

*u(t) *= a cos *(— *t *^+ *<^J> *)

*v(t) *^= a cos *(— *t *^+ *<^J> *)

(3)
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Fig. 2. A t^ypical computer printout sho^wing power spectra^, coherence^, and phase of the east
co^mponent of the current (after the filtering) and the predicted tide in ^Honolulu. T̂ he logarith-
mic scale for the power spectru^m covers five orders of ^magnitude. T̂ he 95̂ % co^nfidence inter̂ val is
indicated by dashed lines; for ̂t^wo unrelated series of the same length as the data series^, 95̂ % of
all computed coherence estimates would be e^xpected to lie to the left of the dotted vertical line
in the coherence plot.
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*where *t is the ̂ ti^me running from 0 to *T*, a and a are*^& *^' *u *v
the amplitudes of the tidal current components *, *<j> and *(^J>

are ̂ th^e phase angles relati^ve to the Honol^ul^u tide, and
*i: ̂i^s 2^^.^7 hours for the diurnal ellipse and 12.3^5 hours
for th^e semidiurnal ellipse. The velocity component *u is
positive in the east direction, *v *i*s positive in the north
direction. These ellipses should be interpreted as a
presentation of a current with sinusoidal vector components
that ^would produce the same spectral power and the sa^me
phase relationships at its fre^quency as the observed
current. Since it is not obvious how the si^ze, shape, and
orienta^tion of the compute^d ellipses ch^ange with s^mall
variations of the phases of the sin^u^soidal components^, a
few e^xamples where the ellipses were drawn usin^g a phase
angle not corresponding to the center of the con^fidence
interval but rather to its end points in various combina-
tions are shown in *Wyrtki *et *al*.*^,



DATA PRESENTATION

Three pages of data presentation are given for each
current meter station^. The first page includes data
relevant to the station as ^well as the computed parameters
of the tidal ellipses; the second page gives the progres-
sive vector diagra^m for the entire duration of the run;
and the third page shows tidal ellipses^, frequency of
direction^, and speed.

The data sheet contains the num^ber of the current
meter station and the type and number of the instru^ment.
Next^, the geographical nam^e of the location is given
together with latitude and longi^tude. The period of the
observation is given to the nearest 1^5 minutes^, as are also
the total time and the time ̂ zone to which the data are
related. The depth of the curr^ent meter is known to approx-
i^mately ̂^^5 *^m and the bottom depth is given according to
soundings. The sampling interval states the actual time
lapse between individual records. The time interval on the
progressive vector dia^grams is usually 60 minutes; for
short records, shorter intervals of 30 or 1^5 minutes have
been used. The resulting drift is the average vector
velocity during the entire length of the record. All
directions are given relative to true north.

The computed parameters of the tid^al*.ellipses are out-
lined in the previous section. The computed data are
listed separatel^y for the diurnal and the se^midiurnal
current components. The direction of the ^main a^xis is
that direction which is closest to the current vector which
coincides with high water in Honolulu. The amplitude of
the ma^jor and minor a^xe^s in c^m/sec were determined graphi-
cally from the ellipses. The rotational sense of the tidal
current is given as cyclonic or *anticycIonic*. The *u- and
*v-components of the tidal currents are the original com-
puted parameters. Their a^mplitude is given in cm/sec and
the phase in degrees. The tidal ellipsis can be computed
from this infor^mation according to equations (3) in the
preceding section. Because the accuracy with which the
phase difference between sea level and current components
can be estimated depends on the coherence of the two
variables and on the length of the data series, the 95^$^
confidence interval of these estimates (rounded to the
nearest multiple of 10 degrees) is also given in each case.
The next two lines give coherence of the *u- and *v-component
of the current with the sea level in Honolulu. The line

-1̂ 4-



-15-

*following thereafter gives the expected coherence for two
unrelated series of the sa^me length. The tidal ampl^itudes
of the diurnal and semidiurnal tide in Honolulu during the
observation time are given^. This information may ̂ be
valuable if it should appear desirable to reduce the tidal
c^urrent amplitudes to the same sea-level amplitude.
Fin^ally^, so^me remar^ks are made about the observed flow and
the do^minan^ce of tidal currents at the statio^n, as well ̂ as
occasional comments with regard to the ̂ quality of the
record.

The progressive vector diagram gives the time integral
of the *u- and *v-co^mponent of the current from the start of
a. record to its end according to equations *(l) of the
previous se^ction. The time interval between the data
points is given in the data sheet. Every day the sy^mbol
indicating the day's data is alter^nated to allow an e^asy
inspection of the diagra^m. Dates are given for every
second day. A scale in ^kilometers allows an estimate of
the displac^ement or of the speed.

For mo^st ^stations three diagr^a^m^s are given on ^the las^t^
of the thre^e data pa^ges^. The first one gives the fre^quency
distribution of the observed current direction in a polar
diagram. Th^e frequency is given in percent per *3-degree
angle. The next diagram shows the tidal current ellipses
for the diurnal and the semidiurnal components. The scale
is in cm/sec. The diurnal tidal current ellipse is marked
from 0 to ̂2^k hours, usually at four-hour intervals. The
point marked *^0=^2^h indicates the current vector at the time
of the ̂ high water of the diurnal sea-level variation. The
rotational sense of the ellipse is shown by arrow^s as well
as by the progress of the numbers indicating hours after
Honolulu hi^gh water. The same situation applies to the
semidiurnal tidal ellipse. The 0=12 on the ellipse indi-
cates the current vector at the time of the high water of
the semidiurnal sea-level variation in Honolulu. A common
length of data from April *^i^h*, 1969^, 0000 *hr to May 28,
1969, 23^^^5 *hr was used to compute the tidal ellipses and
progressive vector diagrams for stations 220 to 227^-

The last diagram shows the frequency of observed
current speeds. The frequency scale is in arbitrary units.

^No tidal ellipsis could be computed for a few of the
current meter stations because of the shortness of the
record. Due to the short record at station 232, the
frequency diagram of current speed and direction was
omitted. Relevant information could then be sought in the
progressive vector plots.



RESULTS

In the ̂ follo^wing a brief discussion of some results
of these current measurements ̂ will ̂ be presented. A ̂ more
detailed analysis will be presented elsewhere *(Santa^ciore^,^
1971).

Avera^ge Flow

In the beginning of this stud^y it was anticipated
that information concerning the mean flo^w through the
Hawaiian *A'rchipelago could be ̂obtai^n^ed from measurements
near these islands. Obser^vations near the islands from
Hawaii to *Niihau have shown, however^, that currents are
rather variable and are gene^rally i^nconsistent from place
to p^lace *(Wyrt^ki *e^t_ *^a^±^. *, 19^69)^. From ^March to ̂ June^, 19^69,
continuous current measurements were obtained at e^ight
locations exten^ding from *^Nihoa to Midway Islands in the
northwestern part of the island chain (Fig. 3). These
^measurements ^have been analyzed for a co^m^mon time period.
The resulting drift from each stat^ion is presented in
Figure 3. Included in Figure 3 is the resultant drift
from station 301 on Penguin Bank.

Fi^gure 3 shows that a northerly drift of 1.2 to
6.6 cm/sec was observed at all stations except the M^idway
East and Penguin ^Bank stations. The flow was 6.0 cm/sec
to the southwest at the ^Midway *^Sast station and 8*.*^k cm/sec
to the southeast at the Penguin Bank station. The mean
flow to the north for the remaining seve^n stations was
*^U*.6 c^m/sec*.

One might expect a ge^neral flow from east to west
through the Archipelago, coinciding ̂ with the tra^de-wind
drift. This does no^t app^e^ar to be the case. Robinson
(1969) has inferred from *BT data that an eastward flow
migh^t be present throu^gh the A^rchipelago during certain
times of the year. This does not ex^plain the o^bserved
northerly drift. *Sverdrup *et *a.1*. ̂(19^^2) has described an
*anticyclonic gyre ̂ in the Eastern ̂ North Pacific Ocean.
This clockwise—rotating gyre is centered to the northeast
of the Hawaiian Islands and generates a mean flow to the
north through the Hawaiian Archipelago. Recent results by
*Bathen (1970) re^quire the exi^stence of this easter^n gyre.

-16-



Fig. 3. Resulting drift or average vector velocity of current measurements in the ̂ Hawaiian Archipelago *f*ro^\ *^m*^

*Molokai Island to Midway Islands.
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*The two stations around the Mi^d^way Islands show an
*anticyclonic flow around the islands (Fig. 3). This anti-
c^yclonic flow was also indicated around the main Hawaiian
Islands *(Wyrtki *et *al*^.*^, 19^69)^. The causes of such an
*anticyclonic circulation around oceanic islands have ̂ been
discussed by *Stoc^kmann (1966).

Tidal Flo^w

Figures *^H, ̂5^, and 6 show typical progressi^ve currents.
Ti^dal variations are evident as daily and semi-daily
changes in both speed an^d direction. The *^Necker Island
observations (Fig. *^h) show a rotary se^midiurnal tidal
current ^with variations in direction but little variation
in ̂ speed^. *^Nihoa observations (Fig. 5) show the sa^me
rotary tidal-current variations for the diurnal tide. An
alternating tidal current can show marked changes in both
speed and direction. This is illustrated by the progres-
sive vector diagra^m for station 2^27^, which was located
east of Midway Islands ̂ (Fig. 6).

The sp^eed of the se^midiurnal and di^urnal current in
the direction of the ma^jor ̂a^xi^s of the tidal ellipse for
stations ^220 to 227 and station 301 are shown in Figures
7 and 8. The maximum tidal current does not necessarily
coincide with high water in Honolulu and conse^quently on
each arrow the time in hours of the occurrence of the
ma^ximum current before *(-) or after *(+) high water in
Honolulu is given. For the semidiurnal tide^, stations
220 to 223 showed high coherence with sea level in *Hon.o-
*lulu. It is interesting to note that the maximum semi-
diurnal current for stations 220, 222, 223 and 22^^ is one
to two hours before Honolulu high tide. If the ̂ se^midiurnal
current ^were purely *barotropic, these dat^a could be
*int*erpre^tted as a ^wave approaching ̂ from north or northeast.
Generally, Figures 7 ̂ and 8 show an inconsistent pattern in
direction, amplitude and phase. A more detailed analysis
of these data will be presented elsewhere *(Santamore,
1971).

From Midway to Penguin Bank the diurnal and semi-
diurnal tidal curren^ts have a maximu^m stren^gth that varies
from 3.0 to 32.^5 c^m/sec ^(see Figs. 7 ̂ and 8) and the aver^-^
a^ge amplitude is 13.0 cm/sec. The two ̂ Midwa^y stations
(2^26 and 227) show an enhancement of the diurnal current
over the semidiurnal current of 2:1 and 3:1^- The latitude
of Midway Islands is the same latitude as that of the
diurnal *inertial period and *inertial currents are probably
responsible for this behavior.
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Fig. ^4. Progressive vector diagra^m of the currents at station 22^1,
*Nec^ker Island.
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Fig. 5. Progressive vector diagram of the currents at station 220,
*Nihoa Island.
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Fig. 6. Progressive vector diagram of ̂ the currents at station 227^, east of Midway Islands.



Fig. 7. Semidiurnal tidal currents in the direction of the major axis of the tidal ellipses in the Hawaiian
Archipelago from *Molo^kai Island to Midway Islands.



Fig. 8. Diurnal tidal currents in the direction o^f ̂major axis of the tidal^/ ellipses in the Hawaiian Archipelago
from *Molokai Island to Midway Islands.
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*Deep Moorings

The net flo^w at Mooring *E ̂ was to the north-northwest
and decreased from 19^-9 cm/sec at 35 *m depth and 11.3
cm/sec at 1^50 *m depth to 9^-2 c^m/sec at 300 *m depth. The
o^bservations at 1000 *^m show a strong flow to the north-
northeast of 20.^2 cm/sec. Because current speeds at
1000 *m were unusually high^, this current meter was later
tested in the la^boratory. The tests showed that the
instrument was operating correctly^. ^No tidal ellipses
could be computed for these records because of the short-
ness of the records.

The *inertial period for the latitude of the deep
moorings is approximately the same as for the ̂ -diurnal tide,
and diurnal current variations are to be expected. A weak
semidiurnal tidal current is present at 35 *m for Mooring
*E. The deeper measurements show a diurnal tidal current
superimposed on the drift. Note that the diurnal tidal
currents are not in phase with each other as would be
re^quired in the case of a *barotropic wave.

Almost two months after Mooring *E was recovered^.,
Mooring *F was anchored in the same region. Only one
instrument gave a usable record. The net flow at ̂1^+50 *m*
was ^^.8 cm/sec to the south with diurnal tidal currents
superimposed. Due to the short record at this station,
the tidal ellipses and fre^quency diagram of current speed
and direction have been omitted.
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DATA FOR CUR^RE^NT METER STATIONS

^NOTE: At end of data for Station 231 there is a figur^e^

showin^g fr^e^quency of the current direction and

spe^ed for stations ̂ 2^28, 2^29, 230, and 231. No

tidal ellipses were computed for these stations

^because of the shortness of the records^.



CURRENT METER STATIO^N ̂ #220

*Geodyne Film-^Recording Current Meter ̂ #^3^0^1

*Locat *i on*:*
Posit ion*:

Period:

Total Ti^me
Tim^e Zone:

*23°03.6^'N
*l6l°^5T.6^'W

*^Nihoa
*La.t *i *tude *:*
Lo^n^gitude*:

Fro^m: March 20, 19^69^,
To: ^Ma^y 29, 19^69, 09^^^5 *.

^69 days, 19 hours, 00 minutes^'
*1^50°W

^De^pth of Current *M^^t, *er: 10 *m*
Bot^tom Depth: 50 *m

Sa^mpling I^nterval:
*T:i^m^e Interv^a^l on

*^l-'ro^gressi *ve Vector Diagram:

1^5 minutes

60 minutes

Resulting Drift: Direction:

Tidal Ellipses:

Direction of Ma^jor Axis

Am^plit^u^de in
Ma^jor Axi^s, cm/sec

A^mplitude in
Minor Axis^, cm/sec

^Rotational Sense *,of
Tidal Current

*u^-Component*:
Amplitude^, cm/sec
Pha^se
9^5^$ *' Confide^nce Interval

*v-Co^mponent*:
A^mplitude, cm/sec
Pha^se
9^5^% Confidence Interval

*20°true^. Speed: 6.2 cm/sec

Diurnal Se^midiurnal

Coherence ^with *(*uh*)*
Honolulu Sea Level *(*vh*)

^Expected Coherence for
Unrelated Series (9^5^$ Confiden^ce)

196°

25.^2^

18.1

*Anti eye*^.

IT.7
-21°

-10° to -30°

*2^U.8
^-101°
-90° to -110°

*0^.8TT
0.907

0.36

T^idal Amplitude in
Honolulu, cm *(h) 18.2

218°

15^.9

12 *. *^U*^

Ant *i eye *.

13.2

+160° to ̂+180°

15.0
^+ 95^°^

^+70° to ̂ +120°

0.772
0.623

15.5

REMARKS:

General flow to the north and *northe^a.^st with prevailing
^diurnal tidal c^urrents.

A common length of *^jdata from April *l^*^f *, 1969, 0000 *hr to
May 28, 1969^, 23^^5 *hr was used to co^mpute the tidal ellipses
and progressive vector diagrams for stations 220 to 227^-
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STATION ^2^20

-•^20 cm/sec
*v ^20 *<

0 10 ^20 ^30 ^40 ^50 60 *70ĉ m/̂ sec



CU^RRE^NT METER STATION

*Geodyne Film-Recording Current Meter

LO^G at ion*:*
Position:

Period:

Total Time

*Necker *Island
*Latitude: *2^3°35.0^'N
*Longit^ude: *l6^U°^U3.^2'W

*From: *Marc^h *22^, *1969^,
*To: *May *30^, *1969^, *0930

*68 *days, *22 *hours, *^^ *minutes

Depth of C^urrent Meter:
Bottom Depth:

8
32

*^m*^
*m

1^5 minutesSampling Interval:
Time Interval on

Progressive Vector Diagram: 60 minutes

Resulting Drift: Direction: *10°true. Speed: *^U*^.6 cm/sec

Tidal Ellipses *:

Direction of Ma^jor Axis

Amplitude in
Ma^jor Axis, cm/sec

Amplitude in
Minor A^xis, cm/sec

Rotational Sense of
Tidal Current

*u-Component*:
Amplitude, c^m/sec
Phase
9^5^$ Confide^nce Interval

*v-Component*: *' *,
Amplitude, cm/sec
Phase
^9^5^% Confidence Interval

Diurnal

221°

3.0

1.8

Ant *i eye

2.7
-15^5°

*Semid *iurnal

*^k^l°

6.7

*^U.5

*Anticyc*.

5.8
^+ 102^°

Coherence with *(uh)
Honolulu Sea Level *(*vh*)

Expected Coherence for
Unrelated Series (95^$ Confidence)

*-130°to -180° ^+90° to ̂ +110°

2.5 5.5
^+1^^3° ^+35°
+90° to ^+180° ^+20° to ̂ +50°

0.612
0 .380

0.36

Tidal Amplitude in
Honolulu, cm *(h) 18.2

0.913
0 .676

1^5.^5

REMARKS:

Steady flo^w to the north with weak, chiefly semidiurnal
tidal currents superimposed.

A common length of data from April *^l^h*, 1969^, 0000 *hr to
May 28^, 1969^, 23^^5 *hr was used to compute the tidal ellipses
and progressive vector diagrams for stations 220 to 227^.
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*ĵ T 18 MAY^)
*^/24 APR

*( CURRENT METER STATION 221
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CURRENT ^METER STATIO^N ̂ #22^2^

*Geodyne Film-Recording Current Meter ̂ #320

*Loc at ion*:*
Position*:

Period*:

Total Time
Time Zone:

*French *Fri^gate *Shoals
*Latitude: *23o^t^*7.9'N
*Longitude: *l66°19.1^'W

*^From: *March *^?.^h *^, *1969^, *1830
*To: *May *31, *19^69^, *111^5

*67 *days^, *l6 *hours, *^^
*1^50°W

Depth of Current Meter:
Bottom Depth*•

10
31

*m*
*m

1^5 minutes

*minutes

Sampling Interval:
Time Inter^val on

P^rogressive Vector Diagram: 60 minutes

Resulting Drift: Direction: *60°true. Speed: 6.6 cm/sec

Tidal Ellipses:

Direction of Ma^jor Axis

Amplitude in
^Ma^jor A^xis, cm/sec

Amplitude in
Minor Axis^, cm/sec

Rotational Sense
Tidal Current

of

*u-Component*:
Amplitude, cm/sec
Pha^se
^95^$ Confidence Interval

*v-Component
Amplitude*^, cm/sec
Phase
95^$ Confidence Interval

*Diurnal

*155°

*Semidiurnal

*^U.3

*Anticyc *.

*7^-0
*^+ *25°
*0° *to *^+^U0°

*13.3
*-112°

*-100° *to *-130°

Coherence with *( *uh*)*
Honolulu Sea Level *(*vh*)

Expected Coherence for
Unrelated Series (95^$ Confidence)

*0.6^U7
0.86^1^+

*1^U.8

*0.3

*Cyclonic

*8.5
*-65°

*-50° *to *-70°

*12.3
*^+ *112°

*^+100° *to *+130°

*0.879
*0.832

0.36

*Tida.t Amplitude in
Ho^nolulu, cm *(h) 18.2 15^-^5

REMARKS*:

General flow to the northeast with mixed tidal currents
superimposed.

A common length of data from April *l^U, 1969^, 0000 *hr to
May 28, 1969, 23^^5 *hr was used to compute the tidal ellipses
and progressive vector diagrams for stations 220 to 227^-



CURRE^NT METER STATION 22^2^
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20 APR

*^>24 APR

^'18 APR

START
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CURRENT METER STATION ̂ #2^2^3^

*Geodyne Film-Recording Current Meter ̂ #693

*Locat*i on*:*
Posit ion*:

Period*:

Total Time:
Time Zone*:

*Laysan Island *(*NW*)*
Latitude: *25°^h^8.0^'N
Longitude: *1710^1^45.5'W

From: March 27, 1969^, 0^71^5^
To: June 2^, 1969, 1^500

67 days, 7 hours^, ̂1^*5 ̂minutes
*150°W

Depth of Current Meter:
Bottom Depth:

10 *^m*^
*m

15 ^minutesSampling Interval:
Time Interval on

Progressive Vector Diagram: 60 minutes

Resulting Drift: Direction: *357°true. Speed: 1*.2 cm/sec

Tidal Ellipses:

Direction of Ma^jor Axis

Amplitude in *,*
Ma^jor Axis, *cm/s'ec

Amplitude in
Minor ̂A^xis^, cm/sec

Rotational Sense o^f^
Tidal Current

*u-Component*:
Amplitude, *cm/se;c
Phase
95^$ Confidence Interval

*v-Component*:
Amplitude, *cm/se^'c
Phase
95^$ Confidence I^nterval

Diurnal

*6^h°

5^-5

2.1

Ant*icyc *.

5^.0
-63°

-^1^*0° to -80°

3.0
-112°

-90° to ̂ -130°

*Semidiurnal

*226°

*9^-8

*^U.^U^

*Anticyc *.

*7^-7
*^+178°

*+170° *to *^+180°

*7^-7

Coherence *^vith *(uh)
Honolulu Sea Level *(vh)

Expected Coherence for
Unrelated Series (95^$ Confidence)

0.75^2^
0.66^1^*

*^+120° *to *^+l^Uo°

*0.906
*0.883

0.36

Tidal Amplitude in
Honolulu^, cm *(h) 18.2 1^5^-5

REMARKS:

Weak, predominantly semidiurnal tidal currents ̂ with very
^weak resultant flow to the north.

A common length of data from April 1^*^**^, 1969^, 0000 *hr to
May 28^, 1969, *23^*^*5 *^hr was used to compute the tidal ellipses
and progressive vector diagrams for stations 220 to 227^-
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CURRENT METER STATION *^#22^U^

*Geod^yne Film-Recording C^urrent Meter ̂ #231

Location*:*
Position*:

Period:

Total Ti^me
Time Zone*:

*Lisianski Island
Latitude: *26°03.9^'N
Longitude: *1T^1^*°03.6IW

Fro^m: March 30^, 1969^, 09^^^5^
To: June *k^, 1969^, 0800

65 days, 22 hours^, 1^5 minutes

Depth of Current Meter
Bottom Depth:

10
3^5

*^m*^
*m

15 minutesSampling Interval:
Time Interval on

Pro^gressive Vector Diagram: 60 minutes

Resulting Drift: Direction: *315°^true. Speed: 3*.9 cm/sec

Tidal Ellipses:

Direction of Ma^jor Axis

Amplitude in
Ma^jor Axis, cm/sec

Amplitude in
Minor Axis, *cm/s,ec

Rotational Sense
Tidal Current

*o^:f

*u-Component*:
Amplitude, *cm/se'C
Phase *^!
95^% Confidence Interval

*v-Component: *^;*^
Amplitude, cm/sec
Phase *'
95^% Confidence Interval

Diurnal

226°

10.*T*

1.3

Ant *i *cy*c *.

7.6
-92°

-30° to -150^'

7.5
-106^°^

-50° to -150^'

Coherence with *(uh)
Honolulu Sea Level *(vh)

Expected Coherence for
Unrelated Series (95^% Confidence)

0.336
0.380

Semidiurnal

162°

8.6

3.8

Ant *i *cy *c *.

*^U.3
-79°

*-k^O^° to -120°

8.1
^+ 166°

^+150° to ̂ +180^°

0.^1^*11
0.717

0.36

Tidal A^mplitude in
Honolulu, cm *(h) 18.2 15^-5

REMARKS:

Weak, irregular currents^; mixed, not very pronounced tidal
currents*.

A common length of data from April *l^U^, 1969, 0000 *hr to
May 28, 1969, *23^t^*5 *hr ̂was used to compute the tidal ellipses
and progressive vector diagrams for stations 220 to 227^-
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CURRENT METER STATION ̂ #22^5^

*Geodyne Film-Recording Current Meter

*Location: *Pearl *and *Hermes *Reef
*Position: *Latitude: *27°^^5.7^'N

*Longitude: *1T^5°^1^+T^.TIW

*Period: *Fro^m: *March *31^, *19^69^, *1130
*To: *June *5, *1969^, *0815

*Total *Time: *6^5 *da^ys, *20 *hours, *^^
*Time *^Zone: *15.0°W

Depth of Current Meter:
Bottom Depth:

*8 *m*
*71 *m

*1^5 *minutes

*minutes

Sampling Interval:
Time Interval on

Progressive Vector Diagram: 60 minutes

Resulting Drift: Direction: *315°true. Speed: *.5 cm/sec

Tidal Ellipses:

Direction of Ma^jor Axis

Amplitude in
Ma^jor Axis, cm/sec

Amplitude in *^\*^
Minor Axis, cm/sec

Rotational Sense of
Tidal Current

*u-Component*:
Amplitude, cm/sec
Phase
95^$ Confidence Interval

*v-Component*:
A^mplitude^, cm/sec
Phase
95^$ Confidence Interval

Diurnal

108°

16.0

1.7

Ant *i *cy*c *.

15^.2
-37°

-20° to -50^'

5.3
+ 160°

^+110° to -150°

Coherence ^with *(*uh*) 0.77^6^
Honolulu Sea Level *(*vh*) 0.357

Expected Coherence for
Unrelated Series *^i(95/^& Confidence)

Semidiurnal

106°

18.0

0.3

Ant*icyc*.

17.0
^+ 95°

^+80° to ̂ +110°

5.0
-85°

-^1^*0° to -130°

0^.7^^2
0.^1^+33

0.36

Tidal Amplitude in *^•*^
Ho^nolulu, c^m *(h) 18.2 15.5

REMARKS:

Weak flo^w to the north and northwest with mixed^, not very
pronounced tidal currents.

A common length of data from April *l^U^, 1969, 0000 *hr to
May 28, 1969, 23^^^*5 *hr was used to compute the tidal ellipses
and progressive vector diagrams for stations 220 to 227^.
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CURRENT METER STATIO^N ̂ #226

*Geodyne Film-Recording Current Meter ̂ #631

Location*:*
*Pos it ion*:

Period:

Total Time
Time ̂ Zone:

Mid^way West
Latitude: *28°12.6^'N
Longitude: *177°26.5^'W

From: April 5, 1969^, 201^5
To: June *^U^, 1969^, 1900
*: ^59 days^, 22 hours^, ̂ ^5 ̂ minutes

*15'0°W

Depth of Current Meter:
Bottom Depth:

9 *m*
66 *m

15 minutesSampling Interval:
Time Interval on

Progressive Vector Diagram: 60 minutes

Resulting Drift: Direction: *3^l^*8°true. Speed: 5*•2 cm/sec

Tidal Ellipses:

Direction of Major Axis

Amplitude in
Ma^jor Axis, cm/sec

Ampli^tu^de in
Minor Axis^, cm/sec

Rotational Sense of
Tidal Current

*u-Component*:
A^mplitude, cm/sec
Phase
95^$ Confidence Interval

*v-Component *: *^\.
Amplitude, cm/sec
Phase
95^$ Confidence interval

Diurnal

171°

11.*^U*^

2.8

Ant*icyc*.

3.3
-51°

*-^UO° to -60°

11.2
-168°

Semidiurnal

190°

6.2

1.5

*Cycloni *c

1.7
-116°

-90° to -150°

6.2
^+ 172°

-160° to -180° ̂ +150° to +180°

Coherence ^with *(uh) 0.821
Honolulu Sea Level *(*vh*) 0.922

Expected Coherence for
Unrelated Series (95^$ Confidence) 0.36

Tidal Amplitude in
Honolulu, cm *(h) 18.2

*o. 581
0.707

15.5

REMARKS:

Steady ^weak flow t^o the north with mainly diurnal tidal
currents superimposed.

A common length of^.data from April *l^U *, 1969^, 0000 *hr to
May 28, 1969, 23^^5 *:hr was used to compute the tidal ellipses
and progressive vector diagrams for stations 220 to 227^-
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CURRENT METER STATION ̂ #^22^7^

*Geod^yne Film-Recording Current Meter ̂ #30^5

Location*:*
Position*:

Period:

Total Ti^me
Time ̂ Zone:

Midway East
Latitude*:*
Lon^gitude*:

*28°11.7^'N
*177°l8.'0^'W

From:
To:

April 3^, 1969, 101^5^
June 6, 19^69, 1030
*6^h 'days*^,*^
*1^5Q°W

00 hours^, 15 minutes

Depth of Current Meter:
Bottom Depth:

15
66

*m*
*m

15 minutes.Sampling Interval:
Ti^me Interval on

Progressive Vector Diagram: 60 ̂ minutes
^• I
Resulting Drift: Direction: *203°true. Speed: 6.0 cm/sec

Tidal Ellipses:

Direction of Major ̂ 'Axis
*i

Amplitude in *'*
Ma^jor Axis^, cm/sec

A^mpli^t^ude in
Minor Axis, cm/sec

Rotational Sense of
Tidal Current *^!

*u-Component:
Amplitude, cm/sec
Phase
95^% Confidence Interval

*v-Component: *^\*^
Amplitude, c^m/sec
Phase
95^% Confidence Interval

D i u r n a l

^1^+9^°

3 2 . 5

11.9

Ant* icyc* .

2 5 . 5
-29°

-10° to -50°

2 3 . 0
-68°

-50° to -90°

Coherence ^with *(uh) *0.6l8
Honolulu Sea Level *(*vh*) 0.665

Expected Coherence for
Unrelated Series (95^% Confidence) 0.36

Tidal Amplitude in
Honolulu, cm *(h) 18.2

Semidiurnal

12.3

0.7

Cyclonic

9^-0

-180° to ̂ +180°

9^-3

-180° to +180°

0.097
0.261

15^-5

REMARKS: *. *.

Intermittent flow to the southwest with stron^g diurnal
tidal currents superimposed. ^Note that the *inertial period
at the latitude is approximately the same as the period of
the diurnal tide.

A common length of data from April *l^U*, 1969, 0000 *hr to
May 28, 1969, 23^^5 *hr was used to compute the tidal ellipses
and progressive vector diagrams for stations 220 to 227^-
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CURRENT METER STATION ̂ #228

*Geodyne Film-Recording Current Meter ̂ #32^5

Location: Deep Mooring *E*
Position: Latitude: *2T°30.0^'^N^

Longitude: *157°52.0^'W

Period: From: Septem^ber 18^, 1969, 111^5
September *2^U^, 19^69^, 1015

Total Time: 5 days, 23 hours, *OC minutes
Time Zone: *150°W

Depth of Current Meter: 35 *m*
Botto^m Depth: 5^^90 *m

Sampling Interval: 15 minutes
Time Interval on

Progressive Vector Diagram: 60 minutes

Resulting Dri^ft: Direction: *328°true. Speed: 19^-9 cm/sec

REMARKS:

Flo^w to the north^west ̂ with weak semidiurnal tidal currents
superimposed.
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CUR^RENT METER STATIO^N ̂ #229

*Geod^yne Fi^lm-Recordin^g Current Meter ̂ #331

Location: Deep Mooring *E*
Position: Latitude: *27°30.0'N

Longitude: *157°52.0^'W

Period: From: September 18^, 1969, 111^5
To: Septem^ber *2^U^, 19^69, 101^5

Total Time: 5 days^, 23 hours^, 00 minutes
Time Zone: *15^0°W

Depth of Current Meter: 150 *m*
Bottom Depth: 5^^90 *^m

Sampling Inter^val: 15 minutes
Time Interval on

Progressive Vector'Diagram: 60 minutes

Resulting Drift: Direction: *333°true. Speed: 11.3 cm/sec

REMARKS:

^Mo^derate ̂flow to the northwest with wea^k diurnal tidal
current superimposed.
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CURRENT METER STATIO^N ̂ #^230

*Geodyne Film-Recording Current Meter ̂#337

Location: Deep Moorin^g *E*
Position: Latitude: *27°30.0^'N

Longitude: *1^57°^5^2.0^'W

Period: From: Septem^ber 18^, 1969^, 111^5
To: Septem^ber *2^U, 196^9, 101^5

Total Time: 5 days^, 23 hours, 00 minutes
Time Zone: *150°W

Depth of Current Meter: 300 *m*
Bottom Depth: 5^^90 *m

Sampling Interval: 15 minutes
Time Interval on

Progressive Vector*^iDiagram: 60 minutes

Resulting Drift: Direction: *322°true. Speed: 9.2 cm/sec

REMARKS:

Moderate flo^w to the northwest with wea^k mi^xed tidal
currents superimposed.
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CURRE^NT METER STATIO^N ̂ #231

*Geodyne Film-Recording Current Meter ̂ #3^^2

Locatio^n: Deep Mooring *E*
Position: Latitude: *^(27°30.0'N

Longitude: *i57°52.0^'W

Period: From: Septem^ber 18^, 1969^, 111^5
To: Septem^ber *^2^h*^, 1969^, 101^5

Total Time: 5 days, 23 hours, 00 minutes
Time ^Zone: *150°W

Depth of Current Meter: 1000 *m*
Bottom Depth: 5^^90 *m

Sampling Inter^val: 15 minutes
Time Interval on

Progressive Vector Diagram:, 60 minutes

Resulting Drift: Direction: *17°true. Speed: 20.2 c^m/sec

REMARKS:

Strong *flo^v to the north ̂ with strong diurnal tidal currents
superimposed.
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CURRE^NT METER STATION ̂ #232

*Geodyne Film-Recording Current Meter ̂ #3^^2

Location: Deep Mooring *F*
Position: Latitude: *2T°30.0^'N

Longitude: *1570^1^*3.0^'W

Period: From: Novem^ber 20^, 1969^, 1600
To: Nove^mber *2^H^, 1969^, 1030

Total Time: 3 days^, 18 hours, 30 minutes
Time Zone: *1^50°W

Depth of Current ̂Meter: ̂1^+^50 *m*
Bottom Depth: 5^^90 *m

Sampling Interval: 1^5 minutes
Time Interval on

Progressive Vector Diagram: 60 minutes

Resulting Drift: Direction: *l82°true. Speed: *^U.8 cm/sec

REMARKS:

This is the only current meter from Mooring *F which
operated successfully. The observations indicate a ̂ wea^k^
flow to the ̂ south with diurnal tidal currents superimposed^,
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CURRENT METER STATION ̂ #301

*Aan^deraa Current Meter

Location*:*
Position*:

Period:

Total Ti^me;
Time Zone:

Penguin Bank^, South^west *Molo^kai
Latitude: *^20°^59.0^'N
Lon^gitude: *1^5701^+1.^5^'W

From: April 26, 1969, 131^5^
To: May 27, 1969^, 1^5^^^5^
*; 31 days, 2 hours^, 30 ̂ minutes

*1^50°W

Depth of Current Meter:
Bottom Depth:

10 *m*
*^U7 *m

^•10 minutesSampling Interval:
Time Interval on *'

Progressive Vector ^Diagram: 60 minutes

Resulting Drift: Directio^n: *1^5^^°true. Speed: 8*.*^H cm/sec

Tidal Ellipses:

Direction of Major Axis

Amplitude in
Major Axis^, c^m/sec

Ampli^tude in
Minor Axis, *c^m^/s^e,^c

Rotational Sense of̂ '̂
Tidal Current *^|

*u-Component: *^\*^
Amplitude^, cm/sec^1^

Phase
95^$ Confidence In^terval

*v-Component*:
Amplitude^, cm/sec
Phase
9^5^$ Confidence Interval

Diurnal

*3^2l^+°

8.6

1.8

*Anticyc*.*

5^-5
^+ 11^1^4°

^+70° to ̂ +150°

6.8
-^1^*2°
0° to -80°

Semidiurnal

Coherence ^with *(uh)
Honolulu Sea Level *(*vh*)

Expected Coherence ̂ 'for
Unrelated Series '(95^$ Confidence)

0.521
0.509

11.3

5.8

Cyclonic

7.9

-50° to -100°

*^+ *16^U°
^+130° to -170°

0.768
0.608

*O.^U^U

Tidal Amplitude in
Honolulu, cm *(h) 18.3 13.0

REMARKS:

Strong currents of ̂ ^variable direction with weak tidal
currents superimposed.
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