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This form should-accompany all data submissions to NODC. Section A, Originator Identification,

must be completed when the data are submitted.
remaining pertinent information at that time.

It is highly desirable for NODC to also receive the
This may be most easily accomplished by attaching

reports, publicatians, 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.
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derstandable to. future users.
a permanent part of the data and will
tion of the form (i.e.,

B. SCIENTIFIC CONTENT

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

Furnish the minimum documentation.considered relevant to each data type.
Equivalent information already available may be substituted for this sec-
If you do not provide equiv-

be available to future users.

publications, reports, and manuscripts describing observational and analytical methods).

Documentation will be retained as

alent information by attachment, please complete the scientific content section in a manner similar to the one shown in the following

- example.

EXAMPLE (HYPOTHETICAL INFORMATION)
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METHODS OF OBSERVATION AND
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B. SCIENTIFIC CONTENT
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MOV 2 2 RECY UNIVERSITY OF HAWAII

Department of Oceanography

30 October 1963

Mr. W. L. Molo
N p D C - Services Division
.Washington, D.C. 20390

_Dﬁar Mr. Mblo:

I am sending you data from 29 current meter stations. These
'measurements were made in the Hawaiian Archipelago and near Palmyra
between 1965 and 1968 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 cohtain 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 oﬁlcurrent
Fpeed and current direction for a given three-hodur period at 15=-
minute intervals. Current speed is giver by the first three digits
in centimeters per second without decimals. Current direction is'
given by the next three digits from 001° to 360°. The direction
‘given is the true direction (not the magnetic) into which the current
flows. Twelve such pairs fill a three-hour interval at tihe recording
interval of 15 minutes. Columns Th through 76 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-
cluding a listing of the punched cards for. current meter station #2068
as an exanmple. ' h

The records from current meter sfau10n< 1 through Z7 were ob-
tained with paddle-wheel current meters manufactured by Hydrowerkd-
statten of Kiel, Germany, and were recording at five-minute intervals.

- Those data were reduced to l15-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 +hrough 207 were
‘"obtained with Geodyne film-recording currrnt meters, also measuring
‘at 15-minute intervals. :

I hope that the data are useful to you. We are-ihcluding 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.

Very/xruly yours ,' | .;/
Klaus Wyrf?j/

Professor of Oceanogravhy
Encls-2
3 boxes of punched cards under separate cover



' C. DATA FORMAT

This information is requested only for data transmitted on punched cards or magnetic 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 organized.

3-13. Self—expi anatory.

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

15. Enter starting position of the field.

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

17. Eater 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. '
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-.C. RATA FORMAT
COMPLETE THIS SECTION FOR PUNCHED CARbS OR TAlPE, MAGNETIC TAPE, OR DISC SUBMISSIONS.

. LIST RECORD TYPES CONTAINED IN THE TRANSMITTAL OF YOUR FILE
GIVE METHOD OF IDENTIFYING EACH RECORD TYPE’

See /%%0M?/f7‘/ / M

2, GIVE BRIEF DESCRIPTION OF FILE ORGANIZATION

Sop ek P I i

3. ATTRIBUTES AS EXPRESSED IN [ | PL-1 [ JaLsoL [ lcoeoL
[_]ForTRrAN -/ CoMarlon/ LANGUAGE

4. RESPONSIBLE COMPUTER SPECIALIST:
NAME AND PHONE NUMBER
ADDRESS

COMPLETE THIS SECTION IF DATA ARE ON MAGNETIC TAPE

5. RECORDING MODE 3. LENGTH OF INTER-
L leco  [}enary RECORD GAP (IF KNOWN) || 3/4 INCH
. Oe & 1ty R
(Tascn Uescoic =l
10. END OF FILE MARK
L] [ JocraL 17

6. NUMBER OF TRACKS
(CHANNELS) [ ]seven

11. PASTE-ON-PAPER LABEL DESCRIPTION (INCLUDE
NINE ORIGINATOR NAME AND SOME LAY SPECIFICATIONS
OF DATA TYPE, VOLUME NUMBER)
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7. PARITY _ : {DD Cf/All/’C’”K OATA oF 14)STRA
[ Jeven CM;QRF_/UIJ
8. DENSITY
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e
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RECORD FORMAT DESCRIPTION

RECORD NAME yl{/#ﬁfﬂ/

(e.4., bits, bytes)

T4, FIELD NAME 5. POSITION [16. LENGTH 17. ATTRIBUTES |18. USE AND MEANING
FROM- 1 '
MEASURED
IN #vF
NUMBER{| UNITS

)'ﬂ'?
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/ c7
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RECORD NAME

RECORD FORMAT DESCRIPTION

(e.4. bits, bytes)

14, FIELD NAME 15. POSITION [16. LENGTH 17. ATTRIBUTES 18. USE AND MEANING
FROM-1 s
MEASURED
IN
NUMBER| UNITS
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RECORD NAME

RECORD FORMAT DESCRIPTION

1

(e.8., bits, bytes)

14. FIELD NAME 15. POSITION {16. LENGTH 17. ATTRIBUTES 18. USE AND MEANING
FROM-1
MEASURED
IN
NUMBER| UNITS
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RECORD NAME

RECORD FORMAT DESCRIPTION

14, FIEL D NAME

J15. POSITION |16. LENGTH

FROM-1
MEASURED

IN

NUMBER
(e.d., bits, bytes)

UNITS

17. ATTRIBUTES

18. USE AND MEANING
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D. INSTRUMENT CALIBRATION

This calibration information will be utilized by NOAA’s National Oceanographic Instrumentation Center .in their efforts 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.

CHECK ONE: INSTRU-
INSTRUMENT WAS CALIBRATED BY INSTRUMENT 1S CALIBRATED i
INSTRUMENT TYPE DATE OF LAST NL)ST
{MFR., MODEL NO.) CALIBRATION . BEFORE BEFORE ONLY ONLY CALI-
YOUR ORG?\:rzARTwN AT FIXED OR AND AFTER WHEN BRATED
INTERVALS | AFTER USE AFTER USE REPAIR NEW

ORGANIZATION (GIVE NAME)

W) W) (W) (V) A (V) VA

USCOMMeDC 44289-P72
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NOAA FORM 24-13 U.S. DEPARTMENT OF COMMERCE FORM APPROVED
(4-72) : NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION O.M.B. No. 41-R20651
. NATIONAIL OCEANOGRAPHIC DATA CENTER )
RECORDS SECTION
. . © ROCKVILLE, MARYL AND 20852

This form should accompany all data submissions to NODC. Section A, Originator [dentification,
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 zteaching
reports, publicatians, or manuscripts which are readily available describing data collection, analy-
sis, 2nd format specifics. Readable, handwritten submissions are acceptable in all cases. " All
data shipments should be sent to the above address.

A. ORIGINATOR IDENTIFICATION
THIS SECTION MUST BE COMPLETED BY DONOR FOR ALL DATA TRANSMITTALS
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ACCESSION

NUMBER
DATA DOCUMENTATION FORM .
NOAA FORM 24-13 U.S. DEPARTMENT OF COMMERCE FORM APPROVED
(4-72) ’ NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION O.M.B. No. 41-R2651
. NATIONAL OCEANOGRAPHIC DATA CENTER
" RECORDS SECTION
ROCKVILLE, MARYLAND 20852

4

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

A. ORIGINATOR IDENTIFICATION
THIS SECTION MUST BE COMPLETED BY DONOR FOR ALL DATA TRANSMITTALS .

1. NAME AND ADDRESS OF INSTITUTION, LABORATORY, OR ACTIVITY WiTH WHICH SUBMITTED DATA ARE ASSOCIATED
2. EXPEDITION, PROJECT, OR PROGRAM DURING WHICH |3. CRUISE NUMBER(S) USED BY ORIGINATOR TO IDENTIFY
DATA WERE COLLECTED DATA IN THIS SHIPMENT
4. PLATFORM NAME(S) 5. PLATFORM TYPE(S) 6. PLATFORM ANDOPERATOR| 7. DATES /
(E.G., SHIP, BUOY, ETC.) NATIONALITY(IES) )
PLATFORM OPERATOR |rrom/° 2" q1o. MO/PAY /YR
8. ARE DATA PROPRIETARY? 11. PLEASE DARKEN ALL MARSDEN SQUARES IN WHICH ANY DATA
CONTAINED IN YOUR.SUBMISSION WERE COLLECTED.
DNO DYES
IF YES, WHEN CAN THEY BE RELEASED GENERAL AREA
FOR GENERAL USE? YEAR MONTH ____| !
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B. SCIENTIFIC CONTENT

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

derstandable

a permanent part of the data and will be available to future users.
publications, reports, and manuscripts describing observational and analytical methods). I

tion of the fo

to future users.

rm (i.e.,

Furnish the minimum documentation considered relevant to each data type.
Equivalent information already available may be substituted for this sec-

Docum

entation will be retained as

f you do not provide equiv-

alent information by attachment, please complete the scientific content section in a manner similar to the one shown in the following

example.

. EXAMPLE (HYPOTHETICAL INFORMATION)

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
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Berman.

-
Bisselt s e 9006

— — — —  —_—— e —_— —_— —— —— — —

[/I'sua/ t‘Om,?aI' (Son

le',( ,C'ore/ bo#/(s -

gu;nj corer

T nductlive safinometer

(#yfe(% mode/ J'.S’IO)

—_—

—_— e — — — e —_—

tandard sieves.

Car bonete fraetion
/‘?)noué’c/ bg dC’/
t/‘Cd f/ﬁ ent

N/A
/}’)‘,7" applica ble )

b — ,—— — —— _— _——_——

(alues averaged over
S-meter intervals

Same as “J‘et/r'meﬂfary
ROCK /774/1«4/, ” KFolk 6S

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



B. SCIENTIFIC..CONTENT

NAME OF DATA FIELD

- REPORTING UNITS

METHODS OF OBSERVATION AND
INSTRUMENTS USED

ANALYTICAL METHODS
(INCLUDING MODIFICATIONS)

DATA PROCESSING
TECHNIQUES WITH FILTERING

Cur rea)'\' S(?&«Q
er ra,\l‘\' D,;re,‘-jhm

| (\) e_th,/:eAfces.

Ce /se,o Q\vlz-tw

e tees (Frue b

ts)

@A@

3_\ T 51(( m»u‘an wy
I pwiaéler'\«)i\eal'

aut et ,"‘\13\‘
Lh. G&olw e &
> Aah&el‘u\ Cu

1 CurrenT Obser ud’}o,\z

}%\/ )(Iou.s \A)yrﬂ(i ' Vo

. Current Meagirepmen's |
By Willume, Potsert, K

) 10\/ )—(Y&m we('*

S+AZ{‘19A) '30}\-

OR CODE (SPECIFY TYPE AND MODEL) AND LABORATORY PROCEDURES AND AVERAGING
OATE-TIME G-MT
De,F'H(\ S r’Y\c,'(‘e, s

YRS
Currgy-)' me—.(\t(‘- Mo -\,‘-F‘Juvlell

K s'(*lcl:H'eN @-(2 |<"‘J /6 <l
1-)Ne5\*lg ‘{\”_\f“ . &e;c_o;rg'ws

Qv_‘s

\n\‘ fe_c,ﬁr{nds L\x.rfevj\- Meteds

et meter 600 r

)

S v The fawarian Are
[Key Graefe o We. Potzes

N The C,EMTI‘A/{ "ibl:TL\ 7%»
s werk_f ) Wk TS,

-RQ LO(‘&{&O\. J 15. m:N-O[e

[ Ve=wain w*{, ;w‘\'ewm\s

Rees M{—C’& o:.f S-m e
werials td relued 12
\5"“;\\)\13“& \»J“ru \)o\L

iterval <

Recordel) ai‘ Jo~ vt
eharaly ik redcet b

Ppeloss
7, Tuly 1969
ctle Deoenn

A/'/‘unbre;} Ndy. 1920

NOAA FORM 2413 (3-72)

USCOMM-DC 44289-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

m‘w ze1s (372)

'COMM-DC 44289-P72



C. DATA FORMAT

This information is requested only for data transmitted on punched cards or magnetic tape.
Have one of your data processing specialists fumish 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 recotd types contained in your file transmittal (e.g., tape label record, master, de-
tail, standard depth, etc.).

2. Describe briefly how your file is organized.

3;13. Self—exlplarl)atory.

i4. Enter th.e. field name 2;5. appropriate (e.g., he.ader iﬁformation, tem[;erat.ure, Aei::th, 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. ' '

NOAA FORM 24-13 USCOMM-DC 44289-FP72



C. DATA FORMAT

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

@r’ﬂ’uaf‘OfS File

. LIST RECORD TYPES CONTAINED IN THE TRANSMITTAL OF YOUR FILE

GIVE METHOD OF IDENTIFYING EACH RECORD TYPE '

/V& WA.\/ ‘fo dzf"@{)ere«ﬂ“/»‘fa FC“'C/N“Q \’“\//O_e.s'

2, GIVE BRIEF DESCRIPTION OF FILE ORGANIZATION

IN G”h\i\l o 597 “L"—."/C‘C_- w h (’C/L\ B2

Ne)7 ;o L/\r‘oya'/-lj,"c,,/ D/\"QQV"

§ ot

D PL-1 .
(V] ForTRAN

3. ATTRIBUTES AS EXPRESSED IN

[___] ALGOL

Jcosor

LANGUAGE

4. RESPONSIBLE COMPUTER SPECIALIST:
NAME AND PHONE NUMBER

D/\ /‘(/aus

“Jyf7ﬁkl

ADDRESS

COMPLETE THIS SECTION IF DATA ARE ON MAGNETIC

TAPE

5. RECORDING MODE 9

Dsco ]:}BmARY'
' [ Jascn @/EBCDIC

. LENGTH OF INTER-

RECORD GAP (IF KNOWN) [__| 3/4 IncH

.y

]

6. NUMBER OF TRACKS

. END OF FILE MARK

E}OCTAL 17
Ol

(CHANNELS) [ Jseven
11
NINE
7..PARITY
[Jooo
EVEN
8. DENSITY

200 BPi |V l 1600 BPI

. PASTE-ON-PAPER LABEL DESCRIPTION (INCLUDE

ORIGINATOR NAME AND SOME LAY SPECIFICATIONS:
OF DATA TYP_E, VOLUME NUMBER) )

Tape ~vo = AV A DS
6’\%»-&.&(&" \»—h\()b\ T+ ‘\P‘ﬁ

- DN zUNHAR -

[ ]ss6 BRI
[ lsoo ep1

12,

3200 -~

PHYSICAL BLOCK LENGTH IN BYTES

@&EIL %§\

13.

[

LENGTH OF BYTES IN BITS

NOAA FORM 24-13

USCOMM=DC 442890-P72




C. DATA FORMAT

Use R ~/LE

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

1. LIST RECORD TYPES CONTAINED IN THE TRANSMITTAL OF YOUR FILE !

GIVE METHOD OF IDENTIFYING EACH RECORD TYPE

i

6722 g/

K‘l‘ recor 7‘7,086 s/,»\,o/y colled record 'I‘//oe | ~=>%

Wl

2. GIVE BRIEF DESCRIPTION OF FILE ORGANIZATION

T Df}:i'ln.?(\arj b‘f‘f,'pn) SCcuenmel

3. ATTRIBUTES- AS EXPRESSED IN

[
U

PL-1

;z/omm

4. RESPONSIBLE COMPUTER SPECIALIST:
NAME AND PHONE NUMBER

[ Jcosor

LANGUAGE

ALGOL

ADDRESS

COMPLETE THIS SECTION IF DATA ARE ON MAGNETIC TAPE

5. RECORDING MODE

[ Jeco
[:jfscu
O

[ Jeinary
T\WHescoic

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

0l

6. NUMBER OF TRACKS

10. END OF FIL.E MARK

_[:]OCTAL17
O

{CHANNELS) [ Jseven .
Anine |
7. PARITY
[ Jooo
! |EVEN
8. DENSITY

IZOO BPI E 1600 BPI
l556 8Pt

" Jeoo BP1
]

11. PASTE-ON-PAPER LLABEL DESCRIPTION (INCLUDE
ORIGINATOR NAME AND SOME LAY SPECIFICATIONS
. OF DATA TYPE, VOLUME NUMBER)

USE m’f = oL = %fe»'

Q—ﬁ-%-:l%g f!s3§
N o LABEL

12. PHYSICAL BLOCK LENGTH IN BYTES

l 39u DC,_(ebu_:. <)

13, LENC TH OF BYTES IN BITS

e

NOAA FORM 24-13

USCOMM-DC 44289-FP72



RECORD NAME

RECORD FORMAT :DESCRI PTION

@PIQIMK{?“&PS File

®

17. ATTRIBUTES

[7a. FIECD NAME 15. POSITION [16. LENGTH 8. USE AND MEANING
MEASURED
INAYTES
LR'Ec.Ln ®0 [NUMBER| UNITS
. _ | (e-8, bits, bytes) ) »
AV A ;e - 4 . . Ti0 ! ) -‘
(Heoder Tofienchiy 1 [Th50 | OR3 75Gafl ) POSIT IO, STRETNE TimE
_ ) ; ' NUMmBER oF ) ATACAROS ETC .
SPELLED ouT W THESE RIRST
SEVEN YeArOg” . Hrweye~s
errelS oecuw/s IN ‘\“"\es&
': -(7\*-.\&_5 AN Q\'\_‘\r\we, A% we
Saoi \uk7 \‘“‘ Qf(ﬂ‘(crenﬁ;‘\,{g
_ lag;\\:q-goﬂ \Hwe&e Seven) |D-6l<.a(
_ . AR S
“Zv\rv@vf\‘ S@Qﬁ-é\ 1,7,13,19, IQ(}‘D RYTES |;g(j-3'3,<3 !
. . 15‘1'3/} ), '
43 ‘1)53; .
AR
Cu.r(\e . X o -
! vt @&loJ 4,10 b, ths) pYTES| |l (3)“133
23 1%)34] : '
H'o)l—lesz,
_ -58)01]'79
BL ﬁ"’K '_7 > ) " l e A \3' c')d)a_al‘s 1N Seme s‘fw‘f‘lbds'
| o but C\ff'e:afs'"":'b have wo moa/v;hj'
1 STATION NumBER_ A =N NOTES '
|caro punceR |1 4 | " ITY

"NOAA FORM 24-13"*

USCOMM-DC -44289-P72



RECORD NAME K/ECOW'&D

RECORD FORMAT DESCRIPTION

yrem Y (Pr\ci -

Do RETER 3\

)
18. USE AND MEANING

14, FIELD NAME 15. POSITION [16. LENGTH 17. ATTRIBUTES
. ;EASJRED
INABYTeg
| (04, bito, bytes) NUMBER| UNITS

HM&WY”‘W@ | 20| AvEs| JoAl- | TNPE OF CuRRENT METER
headerEnforndipy] i B A A ‘BoTTom ' 1s ukITTEN
Depth o bitom | 33 Y i T .
il KN U N PSR (PR
Co(e\,v\c\ W ) ’

4 ‘ L \) ' le wrilten
{'\e"g""'t”&mdfod wY 2.0 20 g | ,

) ’ . ) Defﬂ\ b'(l. INs.’LFumeAﬁ[
Dept of mncker | bY | ¥ Ty 5 ¢
HederTaboemiin | ¢g | A M s it Tew
Blok 69 ) REEES
_nguﬁ&ijt ¥ ) 4 Hlv\)m)/s Yy !

WTMN»&N\J&? o= D ,@“_...&. = S
: ElCe Yﬁ r f’ s
Header Tofurndbs | 62 CARL | \spEmp 8 cmfsEC, TRUE 0/R-
ECTION 0 P FLow N DEGREssj
| . TIME FoNE s writren
TImg : .
BealerToformebion | (g s €6, \ we T
ol ek RE 10 | OV
P\ec,e-mL'T», pe % | | | Illl. N wayb oy
8‘\% W RERST [Ty R '
CARDTYPE b -
No O‘P Re.aJi'NSS | Y Tg A (“QOJ w C"V«ﬂ-ls ‘q 5/)¢edLﬂu\foL ’\H'
Header ugoymifion | © [q Ay ectioy
‘" . ‘ b REAGINGS T s wairven
N [0

maEr-0F H MRS ?\D 7 F7.2 Nembe ~ o Wowrs O pASERVATIINS
HERDER | nforsmahon 29 iy | TD HRNDREDTHS 0f HOURS
EROER Ttocmitinn | = | | | ‘MRS 1s waiTTEN

\ 25 : 2SR '_ AA)RPT:\L%?\J&;K OF HOW MANY PAYS
NAMRER DR 2eT0Es| S 2 | | FL I !

T [Nemosr o AstoiNes 1 FIRST CAS
ER(ES

THAT o/ THAIN %

NOAA-FORM 2413

USCOMM-DC 44289-P72



UuseR /L&

‘RECORD FORMAT DESCRIPTION

RECORD NAME RBLORY) ¥ Y/Oﬁl‘_’L

14. FIELD NAME 15. POSITION |[16. LENGTH - [17. ATTRIBUTES 18. USE AND MEANING
MEA$J-R1ED '
IN ngé
D . (0 bits, byton) NUMBER| UNITS ]
Hederlﬁwn"a-‘\‘;;@_ ) no | Bwes | 2R “QUARBNT MeTER STATION
. . s wRITTEN
Shfron wumber NN RS " X3
Heder Tobormition| 2L | s | 1 | A2 BRIEF DESCRIPTIIN OF STATH
. L ATV
RGCDFXTYfQ_ <) \ y =4 flweys \q
MWW—‘%\— =W Bils mlag
| RELIRL| TIVPH =
’6< AN IS | \ " | |
ﬁ‘&&‘rwc. MONTH 2 ' 3 " A \ AN a)‘;E& IJ BT,
BLANK s || ] K |
Comma, T .' A YT s awmirrsa)
BLén 9 l X o
sTm‘”; Vel 20) R +F 2 LAST Two PieiTS off AR
Ca«»m—o\ | 2. | A~_/L ‘J ’ < /.z\
L W ‘m,)
Qs !
W‘: ‘ 2 : 2
S IN' \‘
s Time V1 1 T4 O-qu4o¢
I%/:al}( +g
, X 2 0
TO 2.0 B A3 ‘Ol 1s WRITTEN
Blawk 2 = 2Y N \ l
Em\.ms Mmoaw TR xY ? /%3 M’Pﬂ’\l / ﬂ'f)(P\ } ETr
Bl 290 | 1. Y
EN&,'N& Oo\.\,/ LK X 2, | =3
QMM "0 | At \/ " s wRATTEN
g.LOW‘K Db l _ l)( .
ity Year | 3% | o \) X LAST YWD DiEITS 9F YR

NOAA FORM 24-13

USCOMM-DC 44289-P72



RECORD FORMAT DESCRIPTION
RECORD NAME P\w{q) TYFE X (QON‘NA)LLEK)\

14. FIELD NAME 15. POSITION [16. LENGTH - [17. ATTRIBUTES 18. USE AND MEANING
ﬁE@\S,URED .
IN l?b
(e.g.,blrs,bytea).NUMBER UNITS : - ’
Compr | B4 | U S| RE |7 e
Blavk ¢ .
Ending Time | 36 ©~ =ieo
Plask, {0 o
z. [k\f\“)@ . % ) . A)Wwyj a/
N =R D
\-\tJer'_T.NGrMEFiM | _.\‘V\NN'I‘ oF HAW&;IJ 4 'S -
Nuwber of &cd‘q | whTTEN q
Heoder m@armf;od o 1 A6 AL \ DaTH CrH(DS» PIsITION
: LAT 15 wRITTEWN
;t“ tle (D rees 5 gy 2 T
L~+r+@e<&mc\~e&3 g 2 Ta
Dec_:m\,( S }- - fra ) . ' IS Wt e
. | ' |
uaay O] s
| Hem'\s(;:kere S5 ! Ai ‘N :' 'S wmttew
Comma Sk Ao A~ \ ) s weiTen
Healer Tlinndiay| 57 A / ANA \ LoNGg
La»s ‘hﬁLeL :)Pees) G 3 k3
Blank, (L ] \ %
LONS/\"«,QC_(M;NC/-:{S L) —7 l I’l
feq:z‘e(_ "y “9 | Aa N s nten
ok Tude (tenthe
M-W&\ _ o l i
l-”c,m,’sft\_;,-{ a0\ 1 /)ri_ AWILEY v\)r:ﬂ'el\)
Bl et 4 '
\T\.PC %—’ll qI \/ ‘.I:I Ariwayg 'y ‘

% ENI XY S

USCOMM-DC 44289-P72



D. INSTRUMENT CALIBRATION

This calibration information will be utilized by NOAA’s National Oceanographic Instrumentation Center in their efforts 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 cheéking (*'y/”’) the appropriate spaces. Add the interval time (i.e., 3 months, 6 months, 9

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

. CHECK ONE: INSTRU-
INSTRUMENT WAS CALIBRATED BY | - INSTRUMENT 1S CALIBRATED NSTRL
: Is
INSTRUMENT TYPE DATE OF LAST . - NOT
{MFR., MODEL NO.) CALIBRATION _ e BEFORE BEFORE ONLY ONLY SRh.
’ YOUR ORGA::"ZARHON AT FIXED oR AND AFTER WHEN BRATED
ORGANIZATION e N AMED INTERVALS | AFTER USE | AFTER USE REPAIR NEW

(V) A SVARN aval VA v ()

USCOMM=DC 44289-P72

NOAA FORM 24-13



Fin A O C

ALLLO0IVIN A B 1 &=\

NUMBER 1680217 700928

(=4

DATA DOCUMENTAT!ON FORM

TR O R

F A FORM 24.13 U.S. DEPARTMENT OF COMMERCE F
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION O.M.

NATIONAL OCEANGCGRAPHIC DATA CENTER
RECORDS SECTION

" ROCKVILLE, MARYLAND 20832

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

A. ORIGINATOR IDENTIFICATION.

THIS SECTION MUST BE COMPLETED BY DONOR FOR ALL DATA TRANSMITTALS

1801 University Avenue
Honolulu, Hawaii

University of Hawaii; Department of Oceanography

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

DATA WERE COLLECTED

|2. EXPEDITION, PROJECT, OR PROGRAM DURING WHICH

-

3. CRUISE NUMBER(S) USED BY ORIGINATOR TO IDENTIFY
DATA IN THIS SHIPMENT '

Buoys : : Buoys

4. PLATFORM NAME(S) 5. PLATFORM TYPE(S)
(E.G., SHIP, BUQY, ETC.)

6. PLATFORM AND OPERATOR] 7. DATES
NATIONALITY(IES)
PLATFORM OPERATOR {rromMo/P2Y/Y Nro. MO/PAY /YR
USA USA 2/11/65| 11/24/69

.8. ARE DATA PROPRIETARY?

kIno [Jves

IF YES, WHEN CAN THEY BE RELEASED

- FOR GENERAL USE? YEAR MON TH

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

GENERAL AREA

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

100°  120° 140° 160° 180° 160° 140° 120° 100° €0 60° 40° 20° 9> 20° 4g° 60° 60° 100°

(1.LE., SHOULD THEY BE INCLUDED IN WORLD o T, Akl | L] b el B | [ febsd | ] sl helend

DATA CENTERS HOLDINGS FOR INTERNA- T TSy > 7 T R o
TIONAL EXCHANGE?) 2 237 L S i L// Q?znzs;/ Ve | TP e

. wl - = h (
4 & \' Ny
X|no Ives [_]ParT (speciFy BELOW) |, G2 |l i N IR ~ iy R 217 2
‘ o P | S lis w | |7 s P sl [Aang g
i34 129 124 WEENARY o 7 o 135
20 P8b 093 038 o L&, 1 g /lor3lios Nio—L | Jow
. ey K 57 5] ey o4 { lo31jor2 bl 1\ lo
10. PERSON TO WHOM INQUIRIES CONCERNING e PG il o2l 01t 011 v L LSl 032 L iz,
DATA SHOULD BE ADDRESSED WITH TELE- PV I, HE FIE 0 i 63l 26
PHONE NUMBER (AND ADDRESS IF OTHER e P LA NAES | 4] st K By psshril( o 32
- THAN IN ITEM-1) o7 b 31 3 b7 o \ | [/ 1oy 3
w [ Y TNA [ | e 18 i aosleay] T o 5
1469 Ui&i I . 459] 454 §j AL - 484(474 4571 470]
. 2
‘ii' . Klaus Wyrtki w b 495 430 Loty 20515 51y 505
ofessor of | 3

) Oceanography a1l . Lj] 36l 531 1526 ,5{521 516f55 sarl | 542

. | & Pl T
517, 72l ™ 567 562) sl lssaben” | 1583 ~{_lors

100*

120° 140" 160° 180°. 160° 140 120° 700" 80° 60" 40° 20° 0 20° 48° §3° 60°

60°

100°

NOAA FORM 24-13

USCOMM-DC 44289+P72



B. SCIENTIFIC CONTENT

REPORTING UNITS

METHODS OF OBSERVATION AND

INSTRUMENTS USED

ANALYTICAL METHRODS
(INCLUDING MODIFICATIONS)

DATA PROCESSING
TECHNIQUES WITH FILTERING

Current Spéed

Current Direction

cm/sec(whole unit

Degrees(true dire

Reference:

s)

ction) 1. Paddle - wheel cu

1.

3 Instruments used -

by Hydrowerk Stat

2a., Geodyne magnetic
) current meters

2b. Geodyne film recy

rrent meter - manufactured
enn of Kiel, Ger.

- tape - recordihg

prding current meters

3. Aanderaa current *eter (for station 301)

Curfent observations in
by Klaus Wyrtki, Volker
July 1969

the Hawaiian Archipelago
Greefe and Wm. Patzert,

NAME OF DATA FIELD OR CODE
: {SPECIFY TYPE AND MODEL) AND LABORATORY PROCEDURES AND AVERAGING

Date - Time GMT

Depths Meters

Recorded at S-minute
intervals and reduced to
15~minute intervals

Recorded at 15-minute
intervals

Recorded at 10-minute
intervals and reduced to
15~-minute -intervals

the Central North Pacific Opean

Current measurements in _
{ﬂaus Wyrtki, and Howard J. Pantamore;

by Willism C. Patzert,
November 1970

NOAA FORM 24-13 (2-72) UECOMMLDC 44289-F



C. DATA FORMAT

This information is requested only for data transmitted on punched cards or magnetic tape.
Have one of your data processing specialists fumish 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 organized.
3-13. Self-explanatory.

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.

NOAA FORM 24-13 USCCMM-DC 44289-P 74



C. VATA FUKMAT

COMPLETE THIS SECTION FOR PUNCHED CARDS_OR TAPE, MAGNETIC TAPE, OR DISC SUBMISSIONS.
Originators Tile '

1. LIST RECORD TYPES CONTAINED IN THE TRANSMITTAL OF YOUR FILE

‘.GIVE METHOD OF IDENTIFYING EACH RECORD TYPE

No Way to differentiate record types.

2. GIVE BRIEF DESCRIPTION OF FILE ORGANIZATION

In station sequence which is not in_chronologic'a.l order

ATTRIBUTES AS EXPRESSED IN || PL- [Jateor =~ [Jcosor

X]rorTran  [_| LANGUAGE

3

© 4, RESPONSIBLE COMPUTER SPECIALIST:
NAME AND PHONE NUMBER
ADDRESS

Dr. Klaus Wyrtk

COMPLETE THIS SECTION IF DATA ARE ON MAGNETIC TAPE

[5. RECORDING MODE 5. LENGTH OF INTER- —
}seco  [_Jeinary RECORD GAP (IF KNOWN) |__| 3/4 INCH
[Jasen  Jescoic L]
10. END OF FILE MARK
] . loctavL 17
6. NUMBER OF TRACKS 1
(CHANNELYS) GSEVEN

11. PASTE-ON-PAPER LABEL DESCRIPTION (INCLUDE
| NINE .| ORIGINATOR NAME AND SOME LAY SPECIFICATIONS
. OF DATA TYPE, VOLUME NUMBER)

7. PARITY Tape No = 012358

[ Jeven Standard Label Tape~ DSN=UNHACUR

8. DENSITY

:]200 BPI E 1600 BPI

| 1555 BPI 12. PHYSICAL BLOCK LENGTH IN BYTES
3200- (LRECL=80)
Daoo 8Pl 13. LENGTH OF BYTES IN BITS

]

NOAA FORM 24-13 ) ’ USCOMM-DC 44289-P72




Originators File

RECORD NAME

RECORD FORMAT DESCRIPTION

16. LENGTH

°

. FIELD NAME 15. POSITION 17. ATTRIBUTES 18. USE AND MEANING
FROM- 1 K
F MEASURED
IN
NUMBER| "UNITS
(e.8- bits, bytes) .
Header Informatiop 1 7x80 Bytes | 7TxB0AL 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 logical records.
Current Speed  [1,7,13,19, 12(3)Bytes | 12 (I3,3x)
ES »31,37
13,49,55,
61,67
Current Directionl,10,16, {12(3) Bytes| 12(3x,I3)
22,28,3&,_
Lo, 46,52
58,64 ,70
Blank 73" 1 " - 1x A '9' appears in some stations
' but appears to have no meaning
Station Number T4 3 " 13
Card Number 77 4 " I

NOAA FORM 24-13

USCOMM-DC 44289-P72



; ' C. DATA FORMAT

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

IST RECORD TYPES CONTAINED IN THE TRANSMITTAL OF YOUR FILE
IVE METHOD OF IDENTIFYING EACH RECORD TYPE

Eight record types simply called record type 1 - 8
Byte 81 differentiates the record type

2. GIVE BRIEF DESCRIPTION OF FILE ORGANIZATION

In originators station sequence

. ATTRIBUTES AS EXPRESSED IN | PL-1 [ JaLeoL I JcosoL

@FORTRAN D LANGUAGE

w

4, RESPONSIBLE COMPUTER SPECIALIST:
NAME AND PHONE NUMBER
ADDRESS

COIPLETE THIS SECTION IF DATA ARE ON MAGNETIC TAPE
5. RECORDING MODE 9. LENGTH OF INTER-
[ Jsco [ Jeinary - RECORD GAP (IF KNOWN) {__] 3/4 INCH

(Jascn  X]escoic : )
10. END OF FILE MARK

] ' " [JocraL 17

6. NUMBER OF TRACKS _
{CHANNELS) [ Jseven O

11. PASTE-ON-PAPER LABEL DESCRIPTION (INCLUDE
X]nine : ORIGINATOR NAME AND SOME LAY SPECIFICATIONS
- OF DATA TYPE, VOLUME NUMBER)

7. PARITY TJooo : User Tape = Vol = Ser = 803720 Y <UE
[ Jeven © Non Label
8. DENSITY : :
' Dgoo sp1 | x| 1600 8P}
: [ ]sse epi T2, PHYSICAL BLOCK LENGTH IN BYTES
P ' _Jsoo ee1 | |__3360(IPECL=84) 2¥) (L,QQ’CL/S’)
- _ 13. LENGTH OF BYTES IN BITS

]

NOAA FORM 24-13 . USCOMM-DC 44289-P72




User File
RECORD FORMAT DESCRIPTION

e Record Typ
RECORD NAME d Type 1

4. FIELD NAME 15.POSITION [16. LENGTH 17. ATTRIBUTES 18. USE AND MEANING
FROM-1 :
P MEASURED
IN Bytes
NUMBER]| UNITS
(e.gd~ bits, bytes)
Header Information - 1 22 |Bytes 22A1 "Current Meter Station'
Station Number Co23 3 " 13 | 18 written _
Header Information 26 55 " 55A1 Brief Description of station
T . location
Record Type - 81 1 " 11 Always '1'
StatianNumbez f;’~82 ; 33— : 13,
RECQRD TYRE 2
Blank 1 1 " 1x
Starting Month 2 3 " A3 'Jan', 'Feb', Ete.
Blank ' 5 1 " 1x
Starting Day 6 2 | " I2 1-31
Comma 8 1" AL ',! is written
Blank 9 1 " C1x
Starting Year "10 2 " - I2. Last two digits of year
|Comme 12 1 " A1 's' is written
Blank 13 I 1x
Starting Time ik | b " T4 0-2400
Blank | 18 2 " 2x
To 20 2 " A2 = '"To! is written
Blank _ 22 2 " 2x
{Ending Month 24 3 " A3 "Mar', Apr', Etc. . .
Blank 27 1 " 1x
Ending Day 28 | 2 " I2 1-31
Comma 30 1 lom ', is written
Blank 1 3 1 " 1x
lEnding Year 32 -2 " I2 Last two digits of year

NOAA FORM 24-13 ' ’ : USCOMM.DC 44282-F7.



RECORD Namg Record Type

RECORD FORMAT DESCRIPTION

2 (continued)

3. FIELD NAME 15.POSITION [16. LENGTH |17, ATTRIBUTES |18. USE AND MEANING
FROM- 1
q MEASURED
IN
: NUMBER| UNITS
(e.8. dits, bytes) .
Comma 3b 1 Bytes M ',' is written
Blank 35 1 " 1x
. Ending Time 36 L " Ik 0 - 2400
Blank ) L1 " h1x
Record Type 81 1 " I1 Always '2!
Stetion~Number |82 3= " I3
RECORD TYPE| 3

Header Informatipn 1 17 " 17A1 '"Univ. of Hawaii," is written
Number of data 18 L " Ik

cards '
Header Informatipn 22 26 " 26A1 'Data Cards, Position LAT'

' _ is written

Latitude(Degrees|) L8 2 " 12
Blank 50 1 " 1x
Latitude (Minutes| 51 2 " 12
Decimal 53 1 " A ',' is written
Latitude(Tenths

of Minutes). 54 1 " A

Hemisphere 55 1 " Al 'N' is written
Comma 56 1 " A ', is written
Header Informatipn 57 6 " A6 'Long' is written
Longitude(Degrees) 63 3 " A3
Blank 66 1 " 1x
Longitude(Minutels) 67 2 " I2
Decimal 69 1 " Al '.'" is written
Longitude(Tenths 70 1 " 11

of Minutes) _ _ _

Hemisphere 71 1 " Al 'W' is written
Blank T2 . " 9x
Record Type 81 " 1 Always '3'
S%axion/Number_;,/f—82~\/~/’3—’“—\—3—————«/T3J

NOAA FORM 243-13

USCOMM-DC 44289-P72




RECORD FORMAT DESCRIPTION

' d L
RECORD NAME Record Type _
ﬁ FIELD NAME 15. POSITION [16. LENGTH 17. ATTRIBUTES |18, USE AND MEANING
FROM- 1
MEASURED
INBytes
NUMBER] UNITS
(e.4., bits, bytes)
Header Informatiom 1 30 [Bytes 30A1 Type of current meter
Header Informatiom 31 7 " TAl 'Bottom' is written
Depth to Bottom 38 L " Ik
Header Informatiom 42 1 " Al '™M! is written
|{comma 43 1] " A '1' is written
Header Informatioj  LbL 20 " 20A1 '"Depth of Instrument'
Depth of Meter 64 L " IL
Header InforamtioL 68 1 " Al ™! is written
Blank 69 12 "ol o12x
Record Type 81 1 " Il Always 'W!
Sgg{}onmNumbe%—-““*Sﬂ 3 1 3 '
. RECORD TYPE S
Header Informatiop 1 62 62A1 'Speed in cm/sec, true dir-
' ection of flow in degrees,
time zone' is written
Time Zone 63 3 "ol I3 E.G. 150
‘|Header Informatioh 66 5 " AS E.G. 'West!
Blank T1 10 " 10x
Record Type 81 1 " I1 Always 's!
Station Number .82 3 " I3
RECORD| TYPE | 6
No of Readings 1 5 " I5 A reading equals a speed and _
' ' a direction
Header Information 6 1k " 1ha1 '"READINGS' is. written
Number of Hours 20 7 " FT.2 Number of hours of observation)
to hundredths of hours
Header Informatiop 27 k4 "k 'HRS' is written
Header Information 31 25 " 25A1 A reminder of how many days
’ - in a month
Number of Zeroes 56 2 " i2, Number of readings in first
. card that contain zerces

NOAA FORM 24-13

USCOMM-DC 44289-P72



RECORD NAME

RECORD FORMAT DESCRIPTION

Record Type 6 (continued)

iFIELD NAME 15. POSITION [16. LENGTH 17. ATTRIBUTES 18. USE AND MEANING
FROM- 1
| Y TEs”
T INUMBER]} UNITS
(s.8., bits, bytes)
Header Informatiow 58 T |3Bytes TAL 'ZEROES' is written
Blank 65 16 " 16x
Record Type 81 1 " I1 'Always '6!'
Stattea~Number—m———82_ 3— L 13,
\\"), ]
o RECORD TYPE T
Header Informatioph 1 6 " 6A1 'Start' is written
Gregorian Hours 7 10 " F10.2 ~ Number of hours (To hundredths)
: ' from fixed time
Header Informatio% 17 30 " 30A1 '"HRS after 1 Jan. 1900 0000 GMT
' OR' is written
'|Gregorian Hours 47 0] " F10.2 Number of hours (to hundredths)
from start of year
Header Informatioh 57 2Ly | " 2ha1 'HRS after 1 Jan. 19?? (varies)
' ' 0000 GMT' is written
Record Type _ 81 1 " I1 " Always 'T!
Station-Number—{f-=—<82 3 " -I3
RECORD TYPE 8 |
Current Speed 1,7,13, |12x3 " |12 (13,3x)
19,25,31,
37,43,L9,
55,61,67
Current Direction|4,10,16 |12x3 12 (3x,I3)
22,28,34 o
Lo,k6,52,
58,64,70
Blank T3 1 1x
Station Number Th 3 I3
Card Number 77 L Ih
Record Type 81 1 ‘11 Always '8!
SHatd-oR=NumbD e T ———82. 3 T3
4 .

NOAA FORM 24.13

USCOMM-DC 44289-P72
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ACC-ND REFNO  F-A

'9007 &9

105G
L1105
L.10%5
L1003
L.LOG
1.105
Li05
L1095
L.AOG
105
L1105

26 I ¢ I L K 2 I I I

Cibzgzzﬁgg‘ QLo 283N, # ~

oafedl Do dec B F000932%

FROJ

LR 8 2
XK KH
LR S 3
Xdokx
LS 3.8 3
*Kokx
LS 88 ¢
SR H0k
LR 8 4
ER 8 3
LS8 8

OINDER GUERY LISTIMG
1172371970

IMST FLAT CRUISE
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TR 3130
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TIRZ 3130
FIRE FLEC
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TR IL3EC

I1RZ2 E13C0

¥RACRUTSE
START

OR/01/71968
08/01/17968
08/01/71968
08/01/1968
08/01/1968
08/01/19463
0g8/01/19468
08/01/19468
08/01/1968
08/01/19268
0g/01/19268

DATESK % X
END
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12/01/1968
12701719468

a0 eulueo

8TA
IN

THO1
T705
TADTY
2075
AHTE

394
3475
2087
YRS
1574
EELD

8T
auT

8}
Q
O
O
O
O
0
0
0
0O
0



¥

ACC~NO

‘80 0217

FE 3 I MW I I 3 MW 2 W I I I W I} I R 2 W o H X N

o2 ¥

7000928

7200520

REFNO

TROOZ2
TROOZ22
TROOZZ
TROOQZ2
TROOZZ
TROD22
TROOZZ
TROO22
TROOZ2Z
TROOQZ22
TROOZE
TRODZ2Z
TROOZZ
TROO22
TROOZ2Z
TROOZZ
TROOZZ
TROOZ2Z
TROOZZ
TROQZZ
TROOZZ
TROODZZ
TROOZZ
TROOR22
TROOZZ
TROOZZ
TROODE

TROO22

THROO2Z
TROOAZ
TROOZ22

F-A

L10%
L10A
L1055
.15
L1033
L1OS
L1085
L1OG
L1OS
L.1OS
L10O%
L1035
L1ON
L1055
L10G
L1055
L1O0%
105
L1100
L.1OS
L1035
L1O®
L1005
L1ios
L105
LL1O5
L10OS
L1005
LIOE
L.10%
L10O3
L10OS

FROJ

333
XKk
¥k
KKK
* KKK
R Rk
KAk
KKK
¥k
KA K
TRL
KK
Ok ¥
Tee
AH KK
KKk X
333
XK K
EA KA
KKk
* KK
' T3
KHKN
KAOK X
22 L
TEs
KA F
FKH
333
HA KK
223
LA AR

DINDE QUERY LLISTING

INST

RS
TiRE
TIRZ
TARD
ILR2
TIRZ
EIRE
Z1R2
Z1R2
E1R2
BIRE2
I1RE
TIRE
TIRZ
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TIR2
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TR
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FIRZ
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TIRZ
FLRZ

FIRZ

1172371990

FLAT CRUISE

¥R RCRUISE
START

S R
FLEC
E13EC
X130
J130
F1LEC
S1E0
I1EC
F13C
3130
SLE0
I1EC
F130
ILEC
F130
J1EC
E1EC
I13C
F130
J13EC
R
E130
I1EC
FLEC
3130
S1E0C
FLEC
F130

F1RZ 317

TIRZ ELZC

ILIR2 I

O2/01/1796%
D2/01/196%
QR/DL /1965
02/01/1963
NZ/01L71965
Q20171960
Q2/01/1965
*0OB/01/19468
Oa/01/71968
cOB/OL/1968
s OE/0D1 /71968
Q3701717268
0B/01/1968
s 03/01/1968
08/01 /19468
“08/01/19468
JR/DL1 /1968
08/01/19468
O8/01/1968
0B/01/1968
«B/01 /19468
08/01/1968
»OB/01/1968
08/01/19468
OB/O1/1968
SOB/01/19268
O&H/01/1969
0&/01/1969
D&/01/1969
0&L/OL1/ 1969
O&H/01 /1969
Q&L/D1L/71969
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END
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ACCESSTON NO.620021

FILETYPECIOO | %JS’

TRACK NO.

PROJECT

IDENTIFICATION

Umvgsx’\‘p\ G'Q uC’-)Mca.\\ _ Corrert wmetey + %&O_*Lm». Dafa_

TAPE OR NO. NO.
STEP DATE INIT, DISK DSN FILES LRECL BLK SIZE RECORDS
ORIG. TAPE 23la0 { Hee  |DKBIgq  Ab13 | 130 | 3200 15,835
DUPLICATE TAPE Oyirzy Adiz 8 = ! " 31443
REFORMATTED TAPE NENCE L F9FEQ * Lf 1 Y 13,84+
REFORMATTED DISK | WyAa3ay ¥ 2, b ! 33 443

FIRST MULCHEK

FINAL MULCHEK

MPD75 OR F022

DATA SET FINALIZED

ERRORS REPORTED TO PRINCIPAL INVESTIGATOR:

2 DNODC % 6806062173 .02

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

COMMENTS (TRACKS DELETED,

FIELDS DELETED,

ETC.)
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Page C 1l

DATA TABULATING INSTRUCTIONS

GENERAL DIRECTICHS

Change all weathor to the single digit code,

Change =211 tizmec to ZST

W o (Cit), mot zero,., You will write this as folluway QJ
Rivers do mot have aa area code, but all Bay staticms and off-shore statioma

40 Rave e erea cooe,

Zerog ahould be prefixed and suffixed whzn sppropriate,



Two I3M cards have been degigned for the recording of our oceanographic
data. A third card.is being worked on, and others will probably be added
8t a later date., The curds now in use are the CRI Mester Station Card,
and thé CBI Derzil.Station Card, Thesc cards have been pattcrncd, 2s nearly
&s possgidle, after the format adopted by the RIDC,

Ezch cceunographic stution wiil have 2 siagle Master Statiea Card which
records the generzl surface environmental and mefeotolegical information szt
the ctaties. 3Sach cepth 2t which physical and chemical data were taken will
have & Detail Station Casd which records the infermation obtained at that
depth, A Cruise Mastor Card ig being developed which will éarrv infor;&tion
common to tie Cruise as.a whole, as well o3 codes indicating observational
techniquei :ﬁd accuracy. Additional detail cards for biological, geological,

chemical, and other data can be added at a later date.

General instructions for entriecs on the dara form:

1, Use standard rounding procedures whenever rounding is nscessary.

Example: 25 "add ene (1) to preceding column
£5 drop

5 round to nexrest even number

4

2. When necessary, 0's are prefixed and suffixed,
Bxarple: A temperature of 6,30°C should be recorded and

punched in columns 25-30 as 0630 with column 30 left
blank,

ENTRIBS FCR SURFACE ENVIRONMENTAL INFORMATION {MASTER STATION CARD)

COLUMNS 1-3 ' ' CRUISZ NO.
Enter the number or the alpha-numcric'dcsignator in these spaces. BRav cruisss

have only a aumber.

Example: Bay Cruise XXV = 025



CoLUrN & SHIP CODE

Eater the fizet letter of the ochip®s mawme (e.g. M = Maury, L = Lydiz Louize).
' ( J - Joan Bar, B- Balanus,

If ship ic umknoem, leave column_4'blank. R - Ridgely Warfield)

- S-/p
COLUMNS B-BRi——lwbe=iiac=ttc. STATICH NUVBER
Bxster the asaigned stetion number in these colummg o2 chown in the exaz=ples belcs,
Bxezple: Statica Ho, 930 ghould be zecorded in columns 6,7,and &,
‘ Staticn 9384 should be recorded in coluzas 6,7,8, zad 9.
Station J531AA chould be recorded as (CUSIAA in coluxas
5,6,7,8,9,10. B - BeHAA

COLIS 11-12 . ' YEAR

Bater lagt two digite of yesr.

r .

COLInIS 1215 : MONTH
AbTzeviate acauth aad cocord im lettera,
Ixample: Septecher = Scp

July = Jul
CCLUINS 18-27 s DAY
Prefix O 47 leca thaa tea '
COLE/NS 18-21 : - KOUR
‘2nter tims as EIT
COLRSIS 2237 . LATITUDB

Entor latitudo im cegreas, ninutes oméd ceconds,
Exazple: 39°37'06" = 393706

CCLUINS 28w33 LG ITUDS

Enter lengicude in degroos, minutes ard seconds.

COLUZIE 34=37 DEPTH TO DOTTOM ,
If ¢2pRb 42 im foot, punch en ¥ in colum 37, If depth 1o in-zetcrs, column 37 will e
tha .Contlo place. Dopths dn foct chould dbe recorded to the nearest foot,
Deptihe aa motgrs clhould be recogded to the ﬁearcat tenth of & meter,
Example: S6 ft. .= OS6F '
| 36.2a = 0362
121 m = 1210



3=
CCLLMMNG Z3wmtl MAX TMUA SAMPLE DEPTH

Record og ahove. .
CULUMNS 4245 ' WAVER (Color aad Transparency)
COLUMNS G4egd :W;ND DIRECTICS AND SPEED (of P@RCﬂ)

165° = L55
I wiad is recesded according o the Reiufort Scale, put a B after the nuabe .
Ixamplie: A wind ferce of 8 = (85

If spced 48 recorded, colurm 31 will be blank.

CCLUNAS 52«54 o RARGHETE

Enter bSoroecetric pressure in millibarz, Bater tens, units and tenths only,

CCLUIMNG 35«0% AIR TEEFP., DY BULB, wET BULB
Enter dzy buld temperature in ¢n 1 onzg 35-57 and wet buld temperature in
coluzna 58-E0 in °C to tenths, Irndicatve negative temperature by z prozinent

red dazh e¢ver the nuwerai(s) in column(s) 55 and’or 58,

C\.L m:“ 6 1 ' WJ:I A
Record aili weather according to the simgle digit ) cede, Convart ail two

digit ceadings to this code,

COLUMN 62 BOCTGY
COLUVXS 63=67 SPEC IKL ORSERVATICNS
COLUHN 79 ~ AREA CODB

CCLURN 80 _ CARD CODE



BNTRIES FQR SUBSURFACE O3SERVATICNS (DETAIL STATIGR CARD)

COLURNS 323 I{DENTIFICATION ENTRIES
Theece columns aze identicel to the MASTER STATION CARD,

CCLULNS 42-25 _ DEPTH OF SAMPLZE
If dopth s in foot, put azm B in coluxn 25, and recozrd to the nearest foot,
Hmemple: 6L £¢, = 161B
_ 56 f¢, = O36R
I ¢epth is in melers, record to the neazeet tenth of o wmeter,
xemple 161w e 2610
36,21 = 0562

CCLUMNE 2630 : TEMPERATURE
Batsr temporature dm ° € to Rumdredihs in columns 25-29; column 30 is for
&n gdditional docimal or precision indiceter, To indicate & negative temperature,

place a prominent mizmus gign in red beferse the numericzl emtry in column 26,

CULTHNG 3233

SALINITY

Bater salini¢y in poests per thousand ¢ hundredths in columnc 3l=34, Column 35

1 for en cdditicnal decimal,

CCLIEXS 36<33 P
‘Brample: 7,97 =
CCLUVRS 3I5-42 02

Exarplo:s 8,21 wi/l

CCLUWIS 4389

CURRENT: DIRECTICN & SPGED

Directica is recorded in columns 42-45 in degoees truz. If speed is recorded

is knots, recourd @ K in coluzn 49,

N

If current is in m/sec, column 49 will be blank.

CCLUMNS 50=53 &y

CCLUIIG 5459 ) 4
Recerd to the nearest hundredtk,

COLUIHS (0~62. CKLCROPHYLL
Qecord te t:wlnezatect tenth,

COLUEHA 79 AREA CQDE

COLLUWR 26

CARD CODE



DATA BANK LIBRARY AS OF 6/1/68

0Co0L -
BAY CRUISES
CRUISE DATA REPORT
NO. : NO.
001 1
002 1
003 2
ook 3
005 I
006 L
007 5
008 6
009 9
010 10
011 , 12
012 . 18
013 26
o1k ' 33
015 ) 34
016 ‘ 35
017 36
018 o 38
019 39
020 Lo
021 L1
022 Lo
023 43
02k , <k
025 L5
. 026 L&
027 L7
028 48
029 50
030 . 50
031 50
032 -

033 -



CRUISE

)

NO.

AOL
AO2
AO3
AOL
A0S
A06
AO7
A08
A09
A1O
A1l
Al2
Al3
AL
AlS
AlE
ALY
A18
A9
A20

. A21

A22
A23
A2L
A25
A26
A2T
A28
A29
A30
A3l
A32
A33
A3L
A35
A3E
A3T
A38a
A38b
A39
AlO

0C002
RIVER CRUISES

PROJECT
NAME

Operation Rappehannock

St. Mary's River Crulse

James River Winter Cruise
Patuxent River Spring Crulse
Choptank River Spring Cruise
Patuxent River Summer Cruise
Choptank River Summer Cruise
Patuxent River Autumn Crulse
Choptank River Autumn Cruise
Patuxent River Winter Cruise
Choptank River Winter Cruise
James River Winter Cruise II
Upper Choptank Spring Cruise I
Upper Choptank Spring Cruise II
Broasd Creek Cruilse I

Broad Creek Crulse II

York River Cruise
Magothy River Oct. 1956

Magothy River 1958
Magothy River Background
Megothy River Dye I
Magothy River Dye II

Rock Egg May 1956
Patuxent River Dye I
Patuxent River Chalk Point II
James River

York River Dye Run
Pamunkey River Dye
Mattaponl Dye Run

Upper York Dye Run

James Rlver Dye

Elizabeth River Dye
Rappahannock River 1955
Operation Rappahannock 02
Rappahannock River 1956

Rappahannock River May - Oct. 1957

Rappahannock River 1958
Severn River Book I
Severn River Book II
Severn River 1963

Choptank River Salinity Sept. 196k

DATA REPORT
NO.

8
11
13
16
17
19
20
21
22
23
2k
25
28
28
29
29
30



CBIOOL
SPECIAL CRUISES

CRUISE PROJECT DATA REPORT
NO. NAME NO.
z01 Operation QOyster Spat I T.
z02 Operation Oyster Spat IT _ T
Z03 Piney Point Study 14
70k Chemical and Physical Data - Chincoteague Bay 15
705 Temperature and Salinity Data Feb. 1956 kg
706 Blue Crab Survey I 27
zoT - Blue Crab Survey II 27
z06 Blue Crab Survey III 27
709 Operetion Hisal Nov. 1954
710 Bayhead Nov. - Dec. 1954
Z11 Operation Losal Mar. - Apr. 1955
712 Operation Eastern Bey :

713 Bayhead Caleium 1956

AR Special .1958 and Freshwater Check
Z15 Baycheck

716 Cruise Jerry Sept. 1954

z17 Cperation Oxygen

Z18 Ulcer Project Oct. - Nov. 1961
719 Gunpowder River Dye June - July 1963
722G Havre De Grace Dyes I & ITI

721 Fishkill 1961

722 Fishkill 1963

723 Fishkill 1966

Z2h Potomae River Salinity Check
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University of Hawaii at Manoa

Department of Oceanography
2525 Correa Road e 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 128200 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 P
133 cards with 1586 readings. I do not know where you get the g

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. '
Very truly yours,

Klaus Wyrtki o
Professor of Oceanography

KW:sev

AN EQUAL OPPORTUNITY EMPLOYER



University of Hawaii at Manoa

Department of Oceanography
2525 Correa Road e 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 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.
Very truly yours,

Klaus Wyrtki
Professor of Oceanography
KW:sev

AN EQUAL OPPORTUNITY EMPLOYER



University of Hawaii at Manoa

Department of Oceanography
- 2525 Correa Road e Honolulu, Hawaii 96822

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
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NOV 22 RECD UNIVERSITY OF HAWAIL

Department of Oceanography

30 October 1968

Mr. W. L. Molo - w
. N p D C - Services Division : .
-Washington, D.C. 20390

‘Dear Mr. Molo:

I am sending you data from 29 current meter stations. These
measurements were made in the Hawaiian Archipelago and near Palmyra
between 1965 and 1968. 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 is'
given by the next three digits from 001° to 360°. 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 T4 through 76 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-

'luding a listing of the punched cards for current meter station #206
as an example.

- The. records from current meter statlons l through 27 were ob-
ﬁalned with paddle-wheel current meters manufactured by Hydrowerkgd-
statten of Kiel, Germany, and were recording at five-minute intervals.
Those data were reduced to l5-minute intervals. :

The records from current meter stations 102 through 107 were
obtained with Geodyne magnetic-tape- recordlng current meters, record-
1ng at 15- mlnute .intervals. :

"The’ records from current meter ‘stations 200 through 207 were
“obtalned with Geodyne fllm recording current meters, also measuring
at l5-minute’ 1ntervals

_ m" I hope that the data are useful to you. We are'including_a

;-National Marine Data Inventory sheet listing them. We intend to

';submlt more data of thls nature in the future as our operations con-
tinue. - '

ruly yours,

///

'Professor of Oceanography

Encls-2 . : i
3 boxes of punched cards under separate cover_: : LT
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ABSTRACT

This report presents the results of eight simultaneous
current measurements made with moored current meters
anchored in the Leeward Islands of the Hawaiian chain.

Also included are the data from a current meter that was
anchored on Penguin Bank (southwest of Molokai Island)
during approximately the same period. Data from the nine
current meter stations are given as progressive vector
diagrams, frequency distributions of direction and speed,
and computed tidal ellipses.

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

the Hawaiian chain (Sverdrup et al., 1942). Amplitudes of
the tidal currents vary from 3.0 to 32.5 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 157.8°W longitude. The results show
that the tidal currents at different depths are not in
phase.



INTRODUCTION

From February 1965 through December 1968, current
measurements were collected off the main islands of the
Hawaiian chain from Hawaii to Niihau (Wyrtki et gi.,l969).
The primary purpose of this survey was to study drift and
tidal currents in the Hawaiian Archipelago. Early in 1969
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 thought
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 Bank southwest of
Molokai Island. These data are also included in the
report.

During September and November 1969, two taut-line,
deep-sea moorings were planted north of the island of
Hawaii at a latitude of 28°N. The purpose of these 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.



OBSERVATIONS AND INSTRUMENTATION

Twice yearly the U. 5. Coast Guard dispatches a ship to
service the navigation equipment at French Frigate Shoals
and Midway Islands. Arrangements were made to dispatch Mr.
William C. Patzert on the March cruise of the Coast Guard
Sh1p BUTTONWOOD to plant current meters offshore at as many

STands a5 conditions permitted. The CGS BUTTONWOOD left

Honolulu 19 March 1969. With the agssistance 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 Islands and the Midway Islands.

The instruments used were Richardson film-recording
current meters 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 Wyrtki et al., 1969). The location of the
instruments was fixed using ranges, soundings and horizontal
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. Fatzert was dispatched on the
R/V MAHI to recover the nine moorings. Due to the excellent
weather and sea conditions all nine instruments were
recovered. The R/V MAHI departed Honolulu 28 May 1969 and
returned 11 June 1969, Inspection of the data shows that
21l 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 Aanderaa current meter manufactured by Ivar R.
Aanderaa, Bergen, Norway, was moored on Penguin Bank south-
west of Molokai Island—26 April to 16 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 24, 1969 a string of four current
meters was moored at 27°30.0'N, 157°52.0'W, near the "Sea
Spider" site. The instruments were planted u51ng ‘a semi~-
taut wire mooring (Figure 1).
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Fig. 1. Semi-taut deep morring used at Deep Mooring E site.



Table 1.

Position and Duration of Records of Current Meters

Moored near the Leeward Islands of the Hawaiian

Archipelago, 20 March to 6 June 1969
Depth
to Instrument Instrument
Location Latitude Longitude Bottcm Anchored Recovered
Nihoa 23°03.6'N 161°57.6'W 50 m 20 Mar 1969 29 May 1969
Necker 23°35.0'N 16L4°43.2'W 32 m 22 Mar 1969 30 May 1969
French
Frigate 23°4T.9'HN 166°19.1'W 31 m 24 Mar 1969 31 May 1969
‘Shoals . .
Laysan (NW) 25°4L8.0'N 1T1°%k5.5'W 3k 26 Mar 1969 Jun 1969
Laysan (SE) 25°4L4.9'N 171°42.5'W 30 m 26 Mar 1969 Jun 1969
Lisianski 26°03.9'N 174°03.6'W 35 30 Mar 1969 4 Jun 1969
Pearl and o - o .
Hermes Reef 21 45.T'N 175°47.7'W Tl m 31 Mar 1969 5 Jun 1969
Midway (W) 28°12.6'H 177°26.5'W 66 Apr 1969 6 Jun 1969
Midway (E) 28°11.7'N 177°18.0'wW 66 m 3 Apr 1969 6 Jun 1969




The procedure for planting Mooring E was to lower the
top end of the string first. The spar buoy with a light,
75 m of polypropylene line connected to a surface float
(yellow steel sphere 0.7 m in diameter), and another 75 m
of polypropylene line were trailed behind the ship. Next,
three yellow steel spheres connected to each other by 3 m
of 3/8" wire were trailed. Following was one plece 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 shackled
in and then 4575 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 anchors-
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 5490 m. The
length of the mooring was in excess of 6100 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, Ls0,
900, and 1800 m depths. - The only instrument to give a
usable record was the meter at 450 m. Instrument mal-
functions were due mainly to electrical failures in the
Geodyne current meters.



DATA REDUCTION

The Standardized Data Format

Since two types of current meters were used for this
study, the initial phase of the data reduction is best
discussed separately for the two types. The Richardson
current meter produces a record every 10, 15, or 30
minutes, which can be selected, and each record consists
of M samples of instantaneous speed, orientation of the
instrument relative to magnetic 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 l/4-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 compared 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 checking against the original film to establish
the true values. The Geodyne data is then processed by a
computer program which contains the following stepss

Check .if all cards are present and in sequence.

Check if all directions are between O 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.



If any of the error checks were applicable, a message
was printed. If after comparison with the original film
or tape it was determined that one or more messages were
triggered by genuine errors, and not by unusually rapid
changes of the current speed, the correspcnding values
were corrected in the card deck 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 automatic plotter, as well as histograms of circuit
direction and speed. If a visual inspection of those plots
did not reveal obvious errcrs, especially ir direction, the
date 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 back on a standard HIFI
tape deck'which is interfaced to a General Automation
SPC-12 computer. A paper tape and teletype listing of the
data are produced. The paper tape is read into an IBM 1h401
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 15-minute series of data by rejecting

every third value of speed and direction. The temperature
and pressure readings are listed and the 15-minute speed
and direction readings are placed on cards. The Aanderasa

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 might use in the future. The data
consisting of speed and direction at 1l5-minute intervals
are recorded in such a form that a simple 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 Progressive Vector Diagram

For each current meter station a graph is presented
that in a sense resembles the trajectory of a certain

water particle. The graph shows a series of points with
coordinates (xn, yn), n=0...N, where N is the number of
l>-minute intervals covered by the station. The coordi-

nates are defined as

n
X = xXx_ + 8 L u 3
n o] , B
(1)
n
Yo © Yo t s § Vo

where u and v, are the east and north components of the

current vector at the end of the n-th l5-minute interval
in the series, s is a scale factor, and x and yo are

essentially integration constants with no particular
significance.

Equations (1) can be considered approximations of

b x(t)

1}
]
-
=4
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(2)
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Equations (2) make the similarity between the graph pre-
sented here and & trajJectory more apparent: If in equa-
tions (2) u and v were the components of the current

vector at the locaticn of a particle moving with the water,
then (2) would describe the trajectory 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 graph
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 trajectory it would be necessary %o
follow the path of a particle or at least to conduct a
number of simultaneous current observations in different
locations.

The graphs presented here were produced on an auto-
matic plotter under the control of a computer program.
The scale factors were adjlusted automatically to make all
graphs approximately the same size, and for some runs
every other or every fourth point only was plotted.

Spectra and Tidal Ellipses

Currents at all locations covered by this study have
substantial tidal components. These components were
separated from components at other freguencies by a
numerical filter with a pass band from approximately 1 cpd
to approximately 2 cpd. The filter was applied to the u-
and v-components of the current vectors and its main
purpose was to remove low frequency components 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
according to Hannan and Groves (1968;. As expected, we
found a high degree of coherence between current vector
components and sea level for tidal frequencies in most
cases, but it shoulid be noted that in a number of cases
there was no significant coherence. If the coherence was
significant, we computed idealized tidal ellipses, one for
the diurnal and one for the semidiurnal tide, to show the
magnitude 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-scuth component, both with phases and ampli-
tudes as taken from computer printouts like the one shown
in Figure 2. The ellipses are defined by

27
— +
a cos ( . t ¢u)

[+
ct
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Fig. 2. A typical computer printout showing power spectra, coherence, and phase of the east
component of the current (after the filtering) and the predicted tide in Honolulu. The logarith-
mic scale for the power spectrum covers five orders of magnitude. The 957 confidence interval is
indicated by dashed lines; for two unrelated series of the same length as the data series, 95% of
all computed coherence estimates would be expected to lie to the left of the dotted vertical line
in the coherence plot.
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wvhere t is the time running from O to T, a, and a, are
the amplitudes of the tidal current components, ¢, and ¢

are the phase angles relative to the Honolulu tide, and

1 is 24.7 hours for the diurnal ellipse and 12.35 hours
for the semidiurnal ellipse. The velocity component u is
positive in the east direction, v is 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 same
phase relationships at its frequency as the observed
current. Since it is not obvious how the size, shape, and
orientation of the computed ellipses change with small
variations of the phases of the sinusoidal components, a
few examples where the ellipses were drawn using a phase
angle not corresponding to the center of the confidence
interval but rather to its end points in various combina-
tions are shown in Wyrtki et al., 1969.



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 diagram for the entire duration of the run;
and the third page shows tidal ellipses, frequency of
direction, and speed. :

The data sheet contains the number of the current
meter station and the type and number of the instrument.
Next, the geographical name of the location is given
together with latitude and longitude. The period of the
observation is given to the nearest 15 minutes, as are also
the total time and the time zone to which the data are
related. The depth of the current meter is known to approx-
imately *+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 diagrams is usually 60 minutes; for
short records, shorter intervals of 30 or 15 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 tidal ellipses are out-
lined in the previous section. The computed data are
listed separately for the diurnal and the semidiurnal
current components. The direction of the main axis is
that direction which is closest to the current vector which
coincides with high water in Honolulu. The amplitude of
the major and minor axes in cm/sec were determined graphi-
cally from the ellipses. The rotational sense of the tidal
current is given as cyclonic or anticyclonic. The u- and
v-components of the tidal currents are the original com-
puted parameters. Their amplitude is given in cm/sec and
the phase in degrees. The tidsal ellipsis can be computed
from this information 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%
confidénce 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

14~
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follovwing thereafter gives the expected coherence for two
unrelated series of the same length. The tidal amplitudes
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
current amplitudes to the same sea-level amplitude.
Finally, some remarks are made about the observed flow and
the dominance of tidal currents at the station, 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-component of the current from the start of
a record to its end according to equations (1) of the
previous section. The time interval between the data
points is given in the data sheet. Every day the symbol
indicating the day's data is alternated to allow an easy
inspection ot the diegram. Dates are given for every
second day. A scale in kilometers allows an estimate of
the displacement or of the speed.

For most stations three diagrams are given on the last
of the three data pages. The first one gives the frequency
distribution of the observed current direction in a polar
diagram. The 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 1s marked
from 0 to 24 hours, usually at four-hour intervals. The
point marked 0=24 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 arrows as well
as by the progress of the numbers indicating hours after
Honolulu high 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 14, 1969, 0000 hr to May 28,
1969, 2345 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 following a brief discussion of some results
of these current measurements will be presented. A more
detailed analysis will be vresented elsewhere {(Santamore,
1971).

Average Flow

In the beginning of this study it was anticipated
that information concerning the mean flow through the
Hawailian Archipelago could be cbtained from measurements
near these islands. Observations near the islands from
Hawaii to Niihau have shown, however, that currents are
rather variable and are generally inconsistent from place
to place (Wyrtki et &i., 1969). From March to June, 1969,
continuous current measurements were obtained at eight
lJocations extending from Nihoa to Midway Islands ir the
northwestern part of the island chain (Fig. 3). These
measurements have been analyzed for a common time period.
The resulting drift from each station is presented in
Figure 3. Included in Figure 3 is the resultant drift
from station 301 on Penguin Bank.

Figure 3 shows that a northerly drift of 1.2 to
6.6 cm/sec was observed at all stations except the Midway

Fast and Penguin 3ank stations. "The flow was 6.0 cm/sec
40 the southwest at the Midway Zast station and 8.4 cm/sec
to the southeast at the Penguin Bank station. The mean

flow to the north for the remaining seven stations was
L.6 em/sec.

One might expect a gereral flow from east to west
through the Archipelago, coinciding with the trade-wind
drift. This does not appesar to be the case. Robinson
(1969) has inferred from BT data that an eastward flow
might be present through the Archipelago during certain
times of the year. This does not expiain the observed
northerly drift. Sverdrup et al. (1542} 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) require the existence of this eastern gyre.

-16-
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The two stations around the Midway Islands show an
anticyclonic flow around the islands (Fig. 3). This anti-
cyclonic flow was also indicated around the main Hawaiian
Islands (Wyrtki et al., 1969). The causes of such an
anticyclonic circulation around oceanic islands have been
discussed by Stockmann (1966).

Tidal Flow

Figures 4, 5, and 6 show typical progressive currents.
Tidal variations are evident as daily and semi-daily
changes in both speed and direction. The Necker Island
observations (Fig. b4) show a rotary semidiurnal tidal
current with variations in direction but little variation
in speed. Nihoa observations (Fig. 5) show the same
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 diagram for station 227, which was located
east of Midway Islands (Fig. 6).

The speed of the semidiurnal and diurnal current in
the direction of the major axis 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 consequently on
each arrow the time in hours of the occurrence of the
maximum 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 Hono-
lulu. It is interesting to note that the maximum semi-
diurnal current for stations 220, 222, 223 and 224 is one
to two hours before Honolulu high tide. If the semidiurnal

current were purely barotropic, these data could be
interpretted 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 currents have a maximum strength that varies
from 3.0 to 32.5 cm/sec (see Figs. T and 8) and the aver-

age amplitude is 13.0 cm/sec. The two Midway stations
(226 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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Deep Moorings

The net flow 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 150 m depth to 9.2 cm/sec at 300 m depth. The
observations 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 laboratory. 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
required 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 450 m
was L.8 ecm/sec to the south with diurnal tidal currents
superimposed. Due to the short record at this station,
the tidal ellipses and frequency diagram of current speed
and direction have been omitted.
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NOTE:

DATA FOR CURRENT METER STATIONS

At end of data for Station 231 there is a figure
showing frequency of the current direction and
speed for stations 228, 229, 230, and 231. No
tidal ellipses were computed for these stations

because of the shortness of the records.



CURRENT METER STATION #220

Geodyne Film-Recording Current Meter #301

Location: Nihoa

Position: Latitude: 23°03.6'N
Longitude: 161°57.6'W

Period: From: March 20, 1969, 1his
To: May 29, 1969, 09Ls |

Total Time:

Time Zone: 150°W

10 m
50 m

Depth of Current Meter:
Bottom Depth:

Sampling Interval:

Time Interval on _
Frogressive Vector Diagram:

Resulting Drift:

Tidal Ellipses:

Direction:

Direction of Majér Axis
Amplitude in
Major 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:
Amplitude, cm/sec

Phase

95% Confidence Interval
Coherence with (uh)

Honolulu Sea Level (vh)

Expected Coherence for
Unrelated Series

Tidal Amplitude in
Honolulu, cm (n)

REMARKS :

(95% Confidence)

69 days, 19 hours, 00 minutes”

15 minutes

60 minutes

20% rue.

Diurnal

196°
25.2
18.1
Anticyec.

17.7
-21°
-10° to -30°

24,8
-101°
-90° to -110°

0.877
0.90T7

18.2

Speead:

6.2 cm/sec

Semidiurnal

218°
15.9
12.h
Anticyec.

13.2
+1T7kL°
+160° to +180°

15.0
+95°
+70° to +120°

0.772
0.623

0.36

15.5

General flow to the north and northeast with prevailing

diurnal tidal currents.
I

*

A common length of data from April 14, 1969, 0000 hr to

May 28, 1969, 2345 hr was used to compute the tidal ellipses
and progressive vector diagrams for stations 220 to 227.
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CURRENT METER STATION #221

Geodyne Film-Recording Current Meter #72L

Location: Necker Island
Position: Latitude: 23°35.0'N
Longitude: 16Lk°h3 2y
Period: From: 'March 22, 1969, 1045
To: May 30, 1969, 0930 .
Total Time: 68 days, 22 hours, 45 minutes
Depth of Current Meter: 8 m |
Bottom Depth: . 32 m
Sampling Interval: 15 minutes
Time Interval -on
Progressive Vector Diagram: 60 minutes
Resulting Drift: Direction: 10°true. Speed:
Tidal Ellipses: Diurnal
Direction of Major Axis 221°

Amplitude in .
Major Axis, cm/sec 3.0

Amplitude in
Minor Axis, cm/sec 1.8

Rotational Sense of

Tidal Current Anticyc.
u-Component:

Amplitude, cm/sec 2.7

Phase ! - . _1520

95% Confidence Interval -130%to -180°
v-Component: :

Amplitude, cm/sec 2.5

Phase , +143°

95% Confidence Interval +90° to +180°
Coherence with (uh) 0.612

Honolulu Sea Level (vh) 0.380
Expected Coherence for

Unrelated Series (95% Confidence) 0.36
Tidal Amplitude in

Honolulu, cm (n) 18.2

REMARKS :

Steady flow to the north with weak, chiefly se
tidal currents superimposed.

. .
A common length of data from April 14, 1969, 00
May 28, 1969, 2345 hr was used to compute the t
and progressive vector diagrams for stations 22

4.6 em/sec

Semidiurnal

h7o
6.7.
L.s

Anticyec.

5.8
+102°
+90° to +110°

5.5
+35°
+20° to +50°
0.913
0.676
15.5
midiurnal
00 hr to
idal ellipses
0 to 227.
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CURRENT METER STATION #222
Geodyne Film-Recording Current Meter #320

Location: French Frigate Shoals
Position: Latitude: 23°4T7.9'N
Longitude: 166°19.1'W
Period: From: March 24, 1969, 1830
To: May 31, 1969, 1115 .
Total Time: 67 days, 16 hours, U5 minutes
Time Zone: 150°W
Depth of Current Meter: 10 m
Bottom Depth- . 3l m
Sampling Interval; ‘15 minutes
Time Interval on
Progressive Vector Diagram: .60 minutes
Resulting Drift: Direction: 60°true. Speed: 6.6 cm/sec
Tidal Ellipses: Diurnal Semidiurnal
Direction of Major Axis 155° 146°
Amplitude in ,
Major Axis, cm/sec 1h.6 14.8
Amplitude in
Minor Axis, cm/sec h.3 0.3
Rotational Sense of
Tidal Current Anticyec. Cyclonic
u~Component:
Amplitude, cm/sec 7.0 8.5
Phuse ' _ +25° -65°
95% Confidence Interval 0° to +ko° -50° to -70°
v-Component
Amplitude, cm/sec 13.3 12.3
Phase : -112° +112°
95% Confidence Interval -100° to -130° +100° to +130°
Coherence with (uh) 0.6LT 0.879
Honolulu Sea Level {(vh) 0.86L 0.832
Expected Coherence for
Unrelated Series (95% Confidence) 0.36
Tidal! Amplitude in
Honolulu, cm (n) 18.2 15.5
REMARKS :

General flow to the northeast with mixed tidal currents
superimposed.

¥
A common length of data from April 14, 1969, 0000 hr to

May 28, 1969, 23L5 hr was used to compute the tidal ellipses
and progressiYe vector diagrams for stations 220 to 227.
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CURRENT METER STATION #223
Geodyne Film-Recording Current Meter #693

Location: Laysan Island (NW)

Position: Latitude: 25°L48.0'N
Longitude: 171°LS.5'W

Period: From: March 27, 1969, 0715
To: June 2, 1969, 1500

Total Time: 67 days, T hours, L5 minutes

Time Zone: 150°W
Depth of Current Meter: 10 m
Bottom Depth: ‘ 3b m

Sampling Interval:
Time Interval on
Progressive Vector Diagram:

15 minutes

60 minutes

Resulting Drift: Direction: 357%true. Speed: 1.2 cm/sec
Tidal Ellipses: Diurnal Semidiurnal
Direction of Major Axis 64° 226°
Amplitude in '
Major Axis, cm/sec 5.5 9.8
Amplitude in
Minor Axis, cm/sec 2.1 h. L
Rotational Sense of
Tidal Current Anticyc. Anticyc.
u-Component:
Amplitude, cm/sec 5.0 1.7
Phase -63° +1T78°
95% Confidence Interval -40° to -80° +170° to +180°
v-Component:
Amplitude, cm/se'c 3.0 7.7
Phase -112° +124°
95% Confidence Interval -90° to -130° +120° to +1L40°
Coherence with (uh) 0.752 0.906
Honolulu Sea Level (vh) 0.66U4 0.883
Expected Coherence for
Unrelated Series (95% Confidence) 0.36
Tidal Amplitude in
cm (h) 18.2 15.5

Honolulu,

REMARKS:

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

* )

A common length of data from April 14, 1969, 0000 hr to

May 28, 1969, 2345 hr was used to compute the tidal ellipses
and progressive vector diagrams for stations 220 to 22T7.
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CURRENT METER STATION #22k
Geodyne Film-Recording Current Meter #231

Location: Lisianski Island
Position: Latitude: 26°03.9'N
Longitude: 174°03.6'W
Period: From: March 30, 1969, 0945
To: June 4, 1969, 0800 .
Total Time: 65 days, 22 hours, 15 minutes
Time Zone: 150°W
Depth of Current Meter: 10 m
Bottom Depth: 3> m
Sampling Interval: 15 minutes
Time Interval on
Progressive Vector Diagram: 60 minutes
Resulting Drift: Direction: 315%°true. Speed: 3.9 cm/sec
Tidal Ellipses: Diurnal Semidiurnal
Direction of Majof Axis 226° 162°
Amplitude in
Major Axis, cm/sec 10.7 8.6
Amplitude in ‘
Minor Axis, cm/sec 1.3 3.8
Rotational Sense of
Tidal Current : Anticyec. Anticyc.
u-Component: :
Amplitude, cm/sec 7.6 4.3
Phase f -92° -79°
95% Confidence Interval -30° to -150° -L40° to -120°
v-Component: ;
Amplitude, cm/sec 7.5 8.1
Phase ! ~106° +166°
95% Confidence Interval -50° to -150° +150° to +180°
Coherence with | (uh) 0.336 0.5411
Honolulu Sea Level (vh) 0.380 0.717
Expected Coherence for
Unrelated Series (95% Confidence) 0.36
Tidal Amplitude 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 14, 1969, 0000 hr to

May 28, 1969, 2345 hr was used to compute the tidal ellipses
and progressive vector diagrams for stations 220 to 22T.
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CURRENT METER STATION #225
Geodyne Film-Recording Current Meter #30k

Location: Pearl and Hermes Reef
Position: Latitude: 27°L5.7'N
Longitude: 175°L7.7'W
Period: From: March 31, 1969, 1130
To: June 5, 1969, 0815 .
Total Time: 65 days, 20 hours, 45 minutes
Time Zone: 150°W
Depth of Current Meter: 8 m
Bottom Depth: ' Tl m
Sampling Interval: 15 minutes
Time Interval on
Progressive Vector Diagram: 60 minutes
Resulting Drift: Direction: 315°true. Speed: 4.5 cm/sec
Tidael Ellipses: Diurnal Semidiurhal
Direction of Major Axis 108° 106°
Amplitude in .
Major Axis, cm/séc 16.0 18.0
Amplitude in ;
Minor Axis, cm/sec 1.7 0.3
Rotational Sense of
Tidael Current ' Anticyec. Anticyc.
u-Component: i '
Amplitude, cm/sec 15.2 17.0
Phase ' -37° +95°
95% Confidence Interval -20° to -50° +80° to +110°
v-Component:
Amplitude, cm/sec 5.3 5.0
Phase +160° -85°
95% Confidence Interval +110° to -150° -40° to -130°
Coherence with (uh) 0.776 0.TkLk2
Honolulu Sea Level (vh) 0.357 0.433
Expected Coherence for
Unrelated Series .(95% Confidence) 0.36
Tidal Amplitude in -
Honolulu, cm (h) 18.2 15.5
REMARKS:

Weak flow to the north and northwest with mixed, not very
pronounced tidal currents.

* .
A common length of data from April 1k, 1969, 0000 hr to

May 28, 1969, 2345 hr was used to compute the tidal ellipses
and progressive vector diagrams for stations 220 to 227T.
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CURRENT METER STATION #226
Geodyne Film-Recording Current Meter #631

Location: Midway West
Position: Latitude: 28%°12.6'N
Longitude: 177°26.5'W
Period: From: April 5, 1969, 2015
To: June L4, 1969, 1900 .
Total Time: 59 days, 22 hours, 45 minutes
Time Zone: 150°W
Depth of Current Meter: 9 m
Bottom Depth: 66 m
Sampling Interval: 15 minutes
Time Interval on
Progressive Vector Diagram: 60 minutes
Resulting Drift: Direction: 3U48°true. Speed: 5.2 cm/sec
Tidal Ellipses: Diurnal Semidiurnal
Direction of Major Axis 171° 190°
Amplitude in
Major Axis, cm/sec 11.4 6.2
Amplitude in
Minor Axis, cm/sec 2.8 1.5
Rotational Sense of
Tidal Current Anticyc. Cyclonic
u-Component: j
Amplitude, cm/sec 3.3 1.7
Phase ' -51° -116°
95% Confidence Interval -L0° to -60° -90° to -150°
v-Component: -
Amplitude, cm/sec 11.2 6.2
Phase . -168° +172°
95% Confidence Interval -160° to -180° +150° to +180°
Coherence with (uh) 0.821 0.581
Honolulu Sea Level (vh) 0.922 0.707
Expected Coherence for
Unrelated Series (95% Confidence) 0.36
Tidal Amplitude in
Honolulu, cm (h) 18.2 15.5
REMARKS:

Steady weak flow to the north with mainly diurnal tidal
currents superimposed.

*

A common length of data from April 1L, 1969, 0000 hr to

May 28, 1969, 2345 :hr was used to compute the tidal ellipses
and progressive vector diagrams for stations 220 to 227.

t
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CURRENT METER STATION #2227
Geodyne Film-Recording Current Meter #3305

Location: Midway East

Position: Latitude: 28°11.7'N
Longitude: 177°18.0'W
Period: From: April 3, 1969, 1015
' To: June 6, 1969, 1030

Total Time:

"Time Zone: 150°W

Depth of Current Meter: 15 m

Bottom Depth: 66 m

.Sampling Interval:
Time Intervel on .
Progressive Vector Diagram:

LY !

Resulting Drift: Direction:

Tidal Ellipses:
Direction of Major 'Axis
1

Amplitude in '
Major 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: .
Amplitude, cm/sec
Phase ‘
95% Confidence Interval

Coherence with (uh)
Honolulu Sea Level (vh)
Expected Coherence for

Unrelated Series (95% Confldence)

Tidal Amplitude in
Honolulu, cm (n)

REMARKS:

203°true.

64 days, 00 hours, 15 m1nutes

15 minutes

60 minutes

Diurnal

hgo

32.5

1.9
Anticyc.

25.5
-29°
-10° to -50°

23.0
-68°
-50° to -90°

0.618
0.665

18.2

Speed:

6.0 cm/sec

Semidiurnal

hs°
12.3
0.7

Cyclonic

9.0
+45°
-180° to +180°

9.3
+46°
-180° to +180°

0.097
0.261

15.5

Intermittent flow to the southwest with strong diurﬁal

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 1k,
1969, 2345 hr was used to compute the tidal ellipses

May 28,

1969, 0000 hr to

and progressive vector diagrams for stations 220 to 22T7.
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CURRENT METER STATION #228
Geodyne Film-Recording Current Meter #325

Location: Deep Mooring E

Position: Latitude: 27°30.0'N
Longitude: 157°52.0'W
Period: From: September 18, 1969, 1115
September 24, 1969, 1015
Total Time: 5 days, 23 hours, OC minutes
Time Zone: 150°W
Depth of Current Meter: 35 m
Bottom Depth: SO m
Sampling Interval: 15 minutes
Time Interval on
Progressive Vector Diagram: 60 minutes
Resulting Drift: Direction: 328%true. Speed: 19.9 cm/sec
REMARKS:

Flow to the northwest with weak semidiurnal tidal currents
superimposed. '
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CURRENT METER STATION #229
Geodyne Film-Recording Current Meter #331

Location: Deep Mooring E
Position: Latitude: 27°30.0'N
Longitude: 157°52.0'w

Period: From: September 18, 1969, 1115

To: September 24, 1969, 1015
Total Time: 5 days, 23 hours, 00 minutes
Time Zone: 150°W

Depth of Current Meter: 150 m
Bottom Depth: ‘ 5490 m

Sampling Interval: 15 minutes
Time Interval on
Progressive Vector ‘Diagram: 60 minutes

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

REMARKS:

Moderate flow to the northwest with weak diurnal tidal
current superimposed.
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CURRENT METER STATION #230
Geodyne Film-Recording Current Mete; #337

Location: Deep Mooring E
Position: Latitude: - 27°30.0'N
Longitude: 157°52.0'w

Period: From: September 18, 1969, 1115

To: September 24, 1969, 1015
Total Time: 5 days, 23 hours, 00 minutes
Time Zone: 150°wW

Depth of Current Meter: 300 m
Bottom Depth: S490 m

Sampling Interval: 15 minutes
Time Interval on
Progressive Vector Diagram: 60 minutes

Resulting Drift: Direction: 322%°%rue. Speed: 9.2 cm/sec

REMARKS :

Moderate flow to the northwest with weak mixed tidal
currents superimposed.
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CURRENT METER STATION #231
Geodyne Film-Recording Current Meter #3L42

Location: Deep Mooring E

Position: Latitude: . 27°30.0'N
Longitude: 157°52.0'W

Period: From: September 18, 1969, 1115
To: September 24, 1969, 1015

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

Depth of Current Meter: 1000 m
Bottom Depth: S490 m

Sampling Interval: 15 minutes
Time Interval on |
Progressive Vector Diagram: 60 minutes

‘Resulting Drift: Direction: 17°true. Speed: 20.2 cm/sec

REMARKS:

Strong flow to the north with strong diurnal tidal currents
superimposed.
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CURRENT METER STATION #232
Geodyne Film-Recording Current Meter #3h2.

Location: Deep Mooring F

Position: Latitude: 27°30.0'N
Longitude: 157°43.0'W

Period: From: November 20, 1969, 1600
To: November 24, 1969, 1030

Total Time: 3 days, 18 hours, 30 minutes

Time Zone: 150°W

Depth of Current Meter: L50 m

Bottom Depth: : 5490 m

Sampling Interval: ‘ 15 minutes

Time Interval on : _

Progressive Vector Piagram: 60 minutes

Resulting Drift: Diréction: 182°rue. Speed: L.8 cm/sec

REMARKS:

This is the only current meter from Mooring F which
operated successfully. The observations indicate a weasak

flow to the south with diurnal tidal currents superimposed.
i
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CURRENT METER STATION  #301

Aanderaa Current Meter

Location: Penguin Bank, Southwest Molokai
Position: Latitude: 20°59.0'N
Longitude: 157°Lk1.5'wW
Period: From: April 26, 1969, 1315
. To:’ May 27, 1969, 15ks
Total Time: 31 days, 2 hours, 30 minutes
Time Zone: 150°W

Depth of Current Meter: 10 m
Bottom Depth: LT m

10 minutes

Sampling Interval:
Time Interval on

Progressive Vector biagram: 60 minutes

Resulting Drift: Direction: 15h%true. Speed: 8.4 cm/sec
Tidal Ellipses: Diurnal Semidiurnal
Direction of Major Axis 324° 1kso°

Amplitude in

Major Axis, cm/sec 8.6 11.3
Amplitude in ;

Minor Axis, cm/sec 1.8 5.8
Rotational Sense of

Tidal Current o Anticyc. Cyclonic
u-Component:

Amplitude, cm/sec 9.2 7.9

Phase ’ +11L° -T4°

95% Confidence Interval +70° to +150°

v-ComponentE

-50° to -100°

Amplitude, cm/sec 6.8 ‘ 9.4

Phase ‘ =420 +164°

95% Confidence Interval 0° to -80° +130° to -170°
Coherence with (uh) 0.521 0.768

Honolulu Sea Level (vh) 0.509 0.608
Expected Coherence for

Unrelated Series '(95% Confidence) 0.44
Tidel Amplitude in

Honolulu, cm (h) 18.3 13.0

REMARKS:

Strong currents of variable direction with weak tidal

currents superimposed.
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