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ABSTRACT

A program has been written in Fortran and Compass for the re-
trieval of environmental data from a compacted version of the
National Oceanographic Data Center tapes. The tape file currently
contains the results of approximately 361,000 Nansen casts. Each
cast (or station) has such data as sound speed, temperature, and sa-
linity recorded at various depths. The information retrieval program
has five modes of operation to serve a variety of user needs. This
report includes a complete description of the program, explains the
five modes, and gives examples of each.

Manuscript submitted July 9, 1973



RETRIEVAL PROGRAM FOR ARCHIVAL NANSEN-CAST DATA

INTRODUCTION

The advent of the large computer has been accompanied with the problem of accessing
selected data points in a large data bank. Such a bank might consist of data that spans a
long time period, covers an extensive field of information, and is stored on a variety of
devices that might include cards, magnetic tapes, disk files, and drums. Those who need
data from such large systems must develop efficient programs of storage and retrieval so that
they can quickly extract the particular kind of information they require.

An example of a data bank is the collection of Nansen cast tapes at the National
Oceanographic Data Center (NODC). The original series of tapes contained about 350,000
Nansen stations and was stored on four reels of tape [1]. The second edition of tapes
contains approximately 361,000 stations. Each data entry or station contains the depths,
which consist of observed and interpolated or “standard depths” (in meters), temperatures
(C®), salinities (parts/1000), and the sound speeds (m/sec.). There are other variables, i.e.,
water depth, which are also packed with each station, but only the above quantities are
available to the retrieval program. Since the temperature, salinity, and sound speed are
functions of depth, these data as taken on a particular cast are often referred to as profiles.

A computer program, SEARCHSF (Search Sound-Speed File), written in Fortran, was
developed to retrieve the above quantities and put them into an acceptable format for input
into acoustical ray-trace programs. The correct sound-speed profiles are very essential for
use in such programs. The basic concept for SEARCHSF originated at Hudson Laboratories
{2]. A profile sorting scheme and random access capability were added, and the Marsden
square routine was written and tested. The data-tape-retrieval portion of the program was
written in COMPASS, an assembly language of Control Data Corporation (CDC), by Dr.
Walter E. Yergen of NODC [3]. The final result is a data-retrieval program with a wide
range of applications.

The unit of global area identification for most environmental data is the Marsden square,
which is 10° on a side. The earth is divided initially into such squares, starting at the Green-
wich Meridian and the equator. Figure 1 illustrates the 10°-Marsden-squares system. The
Marsden squares beyond 80° south latitude on up to 90° are not shown. These range in
value from 588 to 623 corresponding to those southernmost 36 squares, 80° to 90°. The
10° squares are subdivided into 100 1° squares. Figure 2 illustrates the construction of 1°
squares around the Greenwich Meridian, and Fig. 8 shows the 1° squares around 180°
longitude.

As an example of 1° square nomenclature, number 12 in 10° square 148 would be
designated 14812 and would identify a station at 41° 35'N latitude, 32° 49'W longitude.

The stations are placed on the NODC tapes in order of increasing Marsden-square
number from 1 to 936, rather than in increasing order of latitude or longitude. They are
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Fig. 3 — Marsden squares around 180° longitude at the equator

packed by 10° squares and then within each of these by 1° squares 0 to 99 and by months.
The squares in the northern hemisphere occupy three tapes and a portion of the fourth; this
indicates that there are not too many observations of the southern hemisphere available.
The first tape contains Marsden numbers 00100 to 12844, including the month of May in
12844. The second tape starts at 12844, May, and continues to 16608, August. The third
tape starts at 16608, August, and includes through 25206, July. The fourth tape starts at
25206, July, and goes through 93699, September.

RETRIEVAL MODES

The retrieval program has five chief modes of accessing data from the data bank. These
are (1) track, (2) rectangular area, (3) individual Marsden-square number, (4) ‘“bulls-eye,”
and (5) “bulls-eye” with Marsden square input.

1. Track Mode

The track mode is used to access data along a desired track such as the course of a
ship or aircraft. The desired data can be specified and accessed in the following three ways:

® By two points. The starting and ending points of the track, each identified by
latitude and longitude, are given. This method can be represented as follows:
~~~~~~~~~ LAT,, LONG,
LAT;, LONG,
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® By point bearing input. The point of origin, the starting bearing, and the track
distance are specified. This method can be diagramed as follows:

0 -
v~
'\\ P
—
X7 g
LAT, LONG

® By point-extended input. The latitude and longitude are given for a starting point
and for a second point that establishes the direction of the track; then the distance one
wishes this track extended along the great circle route is indicated. This variation can be
represented as follows:

LAT, LONG LAT, LONG

To retrieve the precise information desired, the user should also specify the following:
The months of interest, the swath radius (the desired distance in nautical miles or kilometers
on either side of the track), the minimum cast depth, and the earliest date for which data
should be accepted.

The program, in the track mode, performs the following operations sequentially:

A. Computes the great circle distance (nautical miles or kilometers) between the
starting and ending points in specified increments, and tabulates the data;

B. Computes great circle tracks on either side of the initial track at the specified
swath distance;

C. Selects the Marsden numbers along the tracks;
D. Sorts the Marsden numbers in an increasing order and discards redundant squares;

E. Sorts the Marsden numbers into sequences which are acceptable to the tape re-
trieval segments;

F. Selects the desired tape from the four in the data bank;

G. Searches for the first station that meets both the Marsden number and the months
specified;

H. Reads in the coordinates of the accepted station, and if the final observed depth
is greater than the minimum acceptable depth as specified, and if the date is not earlier
than the year the data were taken (specified on the input card), the program will accept the
profile;

I.  Then computes the great circle distances from the origin to this station and from
the track to this station and stores them in two arrays. Each profile receives an assigned
relative disk address and is written on a magnetic disk file for random access.

J.  Sorts the ranges and puts them in an increasing order. If there is a duplication in
range to origin, the profiles are sorted by distance from the track and thus put in increasing
order. The profiles are then randomly retrieved from the disk file and placed into core
memory one at a time. A generalized flow chart of this process is presented in Fig. 4.
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Fig. 4 — Retrieval flow chart for
Modes 1, 2, and 4

2. Rectangular-Area Mode

The rectangular-area mode retrieves all profiles which exist within a rectangular area
defined by latitude and longitude and then accepts all the profiles which meet the monthly,
depth, and year requirements within the Marsden squares included in the area. The input
for this mode includes a starting and final latitude and a starting and final longitude, which
can be represented as follows:

FINAL LATITUDE

FINAL STARTING
LONGITUDE LONGITUDE

STARTING LATITUDE

The months of interest must also be specified. The program computes the Marsden squares
within the rectangular area, arranges them into sequences, and goes through the computation
sequence as discussed under Mode 1, except that no great-circle calculations are made.
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3. Individual-Marsden-Sqguare-Number Mode

The third mode is for the user who wants to abstract only by squares and specifies
the Marsden-square numbers, in sequence.

4. “Bull’s-Eye” Mode

When the “bull’s-eye’” mode is used, the computer abstracts all the profiles within a
specified radial distance (in nautical miles or kilometers) of a given point of origin. Accord-
ingly, Mode 4 provides a circular or bull’s-eye type of area coverage. The Marsden squares
included within the designated circle are calculated, and the profiles are abstracted from all
these squares. This mode differs from the previous mode in that here the great circle distances
from the origin to each station are computed and the profiles are placed in order of increasing
range from the origin; then if the range is greater than the specified radius, the profile is
rejected.

5. “Bull’s-Eye” Mode with Marsden-Square Input

In this variation of Mode 4 the latitude and longitude of the origin and the surrounding
Marsden squares are specified.

OUTPUT OPTIONS

The output in response to the various input requests is produced in three forms, either
a printplot, a recording on magnetic tape, or a punched card. Each of these forms is discussed
below.

1. Printplot

Figure 5 is an example of a printplot. In the profiles, V denotes sound speed (velocity),
T represents temperature, and S represents salinity. Here are explanations of the headings
across the top of the printplot:

INDX — Index number of the tape (1, 2, 3, or 4).

SE — Season, a number code associated with the monthly sequences called
for. Thus, if one had two sequences of months, 2 to 4 and 5 to 6, and a profile was
retrieved from months 2 to 4, then SE = 1.

MSQR — 10°-Marsden-square number (three digits).
DEG — 1°-Marsden-square number (two digits).
MON — Month in which this profile was taken.
LAT H — Latitude in degrees and minutes and compass quadrant.
LON H — Longitude in degrees and minutes and compass quadrant.
DATE — Date the data were taken.
TIME — Greenwich mean time the data were taken.
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NO. OF POINTS — Number of points in a profile. If standard depths were requested,
this represents the number of standard depths only.

RANGE — Range from the origin to the point where a profile was taken.
D. TO RAY P — Distance to the great circle track from the location of the profile.
CTR — Number code for country [4]; tells which nation took the data.
SH — Ship code [4]; tells which ship took the data.
REF — Internal NODC number to identify the cruise.

By a suboption, illustrated in Fig. 6, the plot can be limited to the sound speed versus
depth only. An asterisk represents the sound-speed values at the specified depths. If any
of the parameter values exceed the print page width, the value is printed but not plotted.

The printplot is a convenient way to display tabular data and is inexpensive, since the
cost per page is small and the user is charged by the line, not by the number of characters.
The printplot also affords the user an opportunity to review data quickly prior to making
selections for other programs.

2. Magnetic Tape Recording

The magnetic tape output contains an identification number in front of each profile
so the user will be able to select only the profiles he needs. Such selection requires a
separate processing program, which is being prepared.

An index to the profiles extracted is generated for each of the output options. This
consists of the range to the profile site from the origin, the distance to the profile site from
the track, the 10°-Marsden-square number, 1°-square number, latitude and longitude of
profile, maximum depth, number of points in a profile, disk address, and identification
number. The indexes for Modes 2 and 3 do not have the two distance calculations or the
disk address.

3. Punched Cards

A punched card output is also available.

INPUT CARD DECK SETUPS FOR SEARCHSF

This section gives information concerning setups of punched card decks to run
SEARCHSF programs. Figure 7 is a CDC FORTRAN coding form illustrating a sample
card deck setup for such a program. Figure 8 shows two data deck input formats represent-
ing generalized data inputs. Filled-in FORTRAN coding forms showing sample case decks
are illustrated in Fig. 9. This figure covers all the five modes and the two variations of
Mode 1 that are available for accessing information.

The glossary that follows explains the input data deck codes and parameters that are
used on Fig. 8.
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NDATS
IDSK
NINPUT 1
NINPUT 2
NINPUT 3
NINPUT 4
IDOD

I0B

I0TS

MDEPTH"
I0PT

TITLE

IPUNCH

NOUTPUT
IPRINT

ITAPE

NSK

IOTSP

IMAR

B.G. ROBERTS

Number of data sets to be executed.
Logical unit number of drum or disk file.
Logical unit number of first NODC tape.
Logical unit number of second NODC tape.
Logical unit number of third NODC tape.
Logical unit number of fourth NODC tape.

Storage facility used for random access:
—1 for disk;
=0 for drum.

Depths desired:
—1 for observed and standard depths;
>0 for standard and last observed depths.

Water parameters desired:

—1: temperature and salinity desired in addition to
sound speed;

=0: no temperature and salinity.

Minimum acceptable depth (meters).

Specifies mode:
~—1 for rectangular area (or Marsden-square input);
0 for bull’s-eye area;
1 for track retrieval.

(up to 6 alphanumeric characters punched on output cards);
optional, may be omitted.

Directs card punching:
—1: cards to be punched;
=20: no punch.

Logical unit number for output tape.

Directs printing:
—1: data to be printed as generated;
=0: no printout.

Directs production of output tape:
—1: tape to be produced;-
=0: no tape

Number of files to skip on the output tape before
commencing to write. NSK should be 0 for a new tape.

Directs punching of water parameters:

—1: temperature and salinity as well as sound speed to
be punched;

>20: no temperature and salinity.

IPUNCH must also be negative for cards to be punched.

Marsden sguares:

If IOPT = 1, then IMAR must equal —1; if IOPT <0 and
if IMAR = —1, the Marsden squares will be calculated. If
IMAR >0, Marsden squares must be input.



ITF

IPB

IYR
ISP

IPEX

DIN

MA
WID

BDA
BMA
BSA
BDO
BMO
BSO
EDA
EMA
ESA
EDO
EMO
ESO
MON
NMS
FS1
FS 2
SS1
SS 2
TDSA
TDSO

e At e N e e\t
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Specifies system of units:
—1: metric input and output;
20: input and output in nautical miles.

Point bearing:

—1: point bearing input desired — latitude and
longitude of initial point, starting bearing in degrees, and
total track distance are required.

20: no point bearing input.

Specifies earliest year for which data will be accepted.

Specifies grouping of output data:
—1: data printed in monthly groups;
=20: data printed continuously without special grouping.

Point-extended input:

—1: point-extended input desired; two points and total
track distance must be specified;

=20: no point extended input.

Distance increment in nautical miles or kilometers (used in
track option to obtain points at DIN intervals along great
circle track).

Full title (up to 63 characters).

Swath radius in nautical miles (or kilometers) or radius
of bull’s-eye area desired.

Latitude of starting point (degrees).

Latitude of starting point (ininutes).

Latitude of starting point (seconds).

Longitude of starting point (degrees).
Longitude of starting point (minutes).
Longitude of starting point (seconds).

Latitude of final point (degrees).

Latitude of final point (minutes).

Latitude of final point (seconds).

Longitude of final point (degrees).

Longitude of final point (minutes).

Longitude of final point (seconds).

Month(s) of interest; must be first word on card.
The number of sequences of months desired.
First month of first sequence.

Final month of first sequence (must be =2FS 1).
First month of second sequence.

Final month of second sequence.

Starting latitude in degrees for Mode 2.
Starting longitude in degrees for Mode 2.
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TDFA Final latitude in degrees for Mode 2.

TDFO Final longitude in degrees for Mode 2.

DSA Latitude of central point in degrees for Mode 5.

DSO Longitude of central point in degrees for Mode 5.

LUN Indicates a logical unit designation input card for Modes
3 and 5; must be first word on card.

N1 Logical unit number for input tape.

ERMO Erases previous monthly limits (used on Modes 3 and 5
only).

ERMS Erases previous area limits (Modes 3 and 5 only).

IDEG Defines area limits for 1° squares; must be the first word
on the card.

NSS 10°-Marsden-square number.

NDS Number of sequences of 1° Marsden squares.

FD1 First 1° Marsden square of first sequence.

FD2 Final 1° Marsden square of first sequence.

SD1 First 1° Marsden square of second sequence.

SD2 Final 1° Marsden square of second sequence.

MSQR Defines 10° squares; must be the first word on the card.

The rest of the card is similar to the IDEG card except
values apply to 10° squares and are shifted over to the left
so as to eliminate IDEG.

GO Begin execution of program in Mode 3 or 5.
END End of program in Mode 3 or 5.
NDATT Current number of data case; this is computed in the

program and therefore is not required as an input.

The following conventions for the use of plus and minus signs should be noted: the
negative is used for south latitude and east longitude, and the positive for north latitude
and west longitude.

SAMPLE RETRIEVAL CASES

The following seven sample cases represent the use of all five modes and variations.
Typical initial conditions for each case are given.

Case 1: Mode 1 (Track). Starting latitude = 8°N, starting longitude = 3°W, final
latitude = 5°N, final longitude = 5°W, swath radius = 25.0 nautical miles, month of interest
= 3 (March), and distance increment = 20.0 nautical miles. The following data are desired:
standard (or interpolated) depths, observed depths (actual data points), temperature, and
salinity.

Case 2: Mode 2 (Rectangular Area). Starting latitude = 1°N, starting longitude = 1°W,
final latitude = 8°N, final longitude = 3°W, month of interest = 3. Only standard depths,
last observed depth, temperature, and salinity are desired.
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Case 3: Mode 3 (individual Marsden square number). LUN (logical unit) = 21, month
of interest = 3, 10°-Marsden-square number = 1, number of sequences of 1° Marsden squares
= 2, first square of first sequence = 11, last square of first sequence = 12, first square of
second sequence = 21, last square of second sequence = 22. Standard and observed depths
desired, but no temperature and salinity.

Case 4: Mode 4 (“bull’s-eye”). Point latitude = 5°N, point longitude = 5°W, radius of
bull’s-eye = 25.0 nautical miles, months of interest = 2 and 3. Data will be grouped by the
month on printouts.

Case 5: Mode 5 (“bull’s-eye” with Marsden square input). Point latitude = 4°N, point
longitude = 4°W, radius of bull’s-eye = 25.0 nautical miles, months of interest = 1 and 3,
lun = 21, 10° Marsden square = 1, first square of first sequence = 33, final square of first
sequence = 34, first square of second sequence = 43, final square of second sequence = 44,
Print standard depths with last observed depth only, no temperature and salinity; print data
for each month separately.

Case 6: Mode 1 variation for point bearing input. Starting latitude = 1°N, longitude =
1°W, total track distance = 200.0 km, starting bearing = 315°, swath radius = 25.0 kilo-
meters, month = 4. The program will supply, in metric units, standard and observed depths,
temperature, and salinity, but no printout of profiles. An output tape will be written on
LUN 35.

Case 7: Mode 1 variation for point-extended input. Calculations for this case will be
in nautical miles. The starting latitude and longitude are the same as for Case 6, the
second point latitude = 2°N, longitude = 2°W, and total track distance = 200.0 nautical
miles.

For all cases we assume a minimum acceptable depth of 10 meters (data rejected if
last observed depth is less) and a starting date of 1900 (no earlier data accepted).

We will assume the following initial conditions: NDATS = 7 (number of cases), disk
random access of LUN = 20 = IDSK, first input tape is on LUN = 21 = NINPUT1, second
input tape is on LUN = 22 = NINPUT2, third input tape is on LUN = 23 = NINPUTS3,
fourth input tape is on LUN = 24 = NINPUT4, IDOD = —1 = disk file.

SAMPLE OUTPUTS

Figures 10 through 16 are the outputs that resulted from the data inputs for the seven
cases described in the preceding section. Thus Fig. 10 shows the output data called for in
Case 1 (track mode), Fig. 11 shows the data for Case 2, etc.
SPECIAL PROGRAM REQUIREMENTS

The user of the SEARCHSF program should be aware of the following limitations and
special requirements of the program:

® The input latitude should not exceed 89°57" or be less than 0°3’. If input values
are outside these limits, the great-circle calculations will be incorrect.



B.G. ROBERTS

20

(T apo) T ese) 103 nding — o1 B

*= T JNyg '3u03 #87 3nltu3aaea st 3400 IVIINOYANSes
T EX3dl T =dst 0067 =NV3IA T =gdl v o=4lt T- syYKW! T =dsiot

0~=dBN 0 =XSN 1 =34v41 T-8INIya! T =HINNGI 301534 3 eld9] 1R =NGILYAN3SES TYNIY 48 MLg30 WAWINIW  T-=5201 T-z901

3AISNA9ONT ' ¢ SHINAW *T NASY3S
o g 1 NEy

(131

val

fet

[T A9

[ 229

[

2vl

GeT

[T

§eT

29T

(T34

§21

et
Novyl 3M0M1d L1v3ud 3 ‘en 306w S3NVNIS NIASHVW

00'c- 0 ¢ n0‘os 0 ¢ »2' 697
G082'a%s 012 48 ¥ £8'8 62 ¥ n0°0pT
»BIT'6Ye #2'3T 62 6826 ¥2 ¥ no'ozs
#6063 9L's6 0T v po'9b 0T ¥ 00°'00T
6610'6Te 6Ly 95 ¢ 69°98 96 ¢ 00°'0R
L2660 pu'9r 2v ¢ 92'¢? 2v § 00° 09
»2L6°p3s  £0'p2 82 ¢ 96°£% 82 ¢ 00°ub
9966 '#YI¢  T0°ZT &1 ¢ 68'8 ¥T ¢ 0062
iNIGd IVN14
g1l INTuY3A JanLiana’ ELHITSEN A 39NYH
TS T3S 2T ¥952'69% goo'g= 0 ¢ 00b'0- 0 & p00*0 0 ¢ 000’0~ ¢ ¢
CIBENET! 30NYLSIa Jansionegn 3anLtiy el 3dnL1oNET IANLTLYY WOHd

WOvyL 370810 LvIyH T 'eN  3ded

‘HINTZ6BRE2RPE = sNIOVY WONIW ‘HNGZTIYE&'SbYS = Sntavy adrvw
WO 'N NI 3ONVLSIO - 8967 = wNLYQ AHNOYIW NO (31NdAWED

4SHD¥Y3IS ¥rYsiy3g0e ‘9'g -SIONVLISIQ ANV SONI¥V3A IVIHID Lv3yg
Wyd90Ydd HONY3IS vivd 13345 ONNOS



21

NRL REPORT 7633

~ (g @poW) g 9se) xo03 ndmQ — 11 814

ger 4o ON3
*32 NNT WOH4 037N SNETLVLS 01 'NYJS 40 QN3
0% 3 £9¢4 G963 £ Mee 2 N B 2 22 t
6 9% 99¢L 6961 £ re 2 Ngs 2 22 T
8 3] 684 6963 £ ke 3 NZ26 2 te 1
L 13 68L €961 £ ®oe % N by 2 12 1
9 (1} y0¢ ¥963 £ MBs T N9g 2 12 1
s 12 £2s »967% £ Mo 2 NOD T 2t T
b vT 895 v961 £ Mz o2 NT2 T 2t 1
£ 12 12 v961 ¢ Mo 2 N6s T 21 T
2 6 66} ¥9671 ¢ Mes T NBgE T 13 T
1 13 ves v967T £ Mes ¥ Ng T 134 1
¥iN3TU] SINT9d 46 “ON Mig3C U3AY3S8O TYNIJ EAEP HINGW 3QNL1ONG1 ELUTR IR A 530 HOSH
T =x3dl T =dsi 0067 =YV3IA T =8dl T =4kl 1- =dVAL T =dsi6l
02=doN 0 =MSN } =3dvil  T-=INJ¥dl T =HONNdI }-=1d81 01 =SNBILYA¥3SHO ¥NI3 30 Mid3Q WAWINIW  T-=55181 1 =g01
ntsnoNT g ? SHINGW (T Negv3s
g £ 1 NpH
2el
121
211
133

S3IHYNOS NIASHYH 40 vIuY ¥YYINONYLOIW 2 *ON 306w SIHYNIS NIASHVH



B.G. ROBERTS

22

(g spol) ¢ @sep 10y mdnQg — g1 814
407 40 aN3

an3
*T2 NN WeH4 031Ny SNOILVLS 0T ‘NV3S 48 (N3

Le SYM 80N SiMl Hud, G3INIdd SANIT 4u ¥3IBWAN V(0L AHL
0% {2 9L G967 £ M ee 2 N 8 2 22 T
6 L2 994 G961 £ [} 4 N ¢ 2 2e T
] X4 68L G961 £ m 2 T N 2¢ 2 T2 T
L L2 68¢L 69673 e Mmog T N by 2 12 T
9 L2 y0¢ 967 3 Mg I N 9¢ 2 Te T
[ 4 N4 »96% ¢ »0 2 N O T 21 T
14 (44 99s 967 £ L4 [4 NI T et T
£ og (147 967 £ L] 2 N 65 T 2t T
2 92 661 »967% £ 65 ¥ NBgg T T1 T
T ee (241 963 £ Mgs 1 N s T It T

HiN3AI SiINIUd 40 'BN Mid30 @3AY3SE0 VYNIJ ¥Y3A J»zax 3anL1oNE1 JanLtav 93d HOSH

89

22 12 2t It ¢ v s3ar

Sy

JAISNIONTL ' ¢ SHINOW ‘T NOSY3S

£ £ I NOW

ewy

. 12 1l

LNgNT 3uyPoS N3OSHvw € Pon  3dew
1 =X3dt T =dS! 006T =¥V3IA T =zgd! T =41l T =YYWl ‘T =dSteld
dBN 0 =)SN T =z3dVil TeeiNINd] T =HINNAI I==1d01 0T =NOTLAVANISEO TYNI4 40 H1dI0 wWAWiINIW T =5191 1-=901




23

NRL REPORT 7633

N TIn

YiIN3AI

0==deN

0

8992
o102
0
(4248
2L9

SS34auy

SASN

e
4
(13
6
L
SiINlOd ‘BN
T =3dVil Te2LINdd]

(¥ opoN) ¥ esep 103 dinQ — g1 314

134 961
154 ¥96T
009 6567
602 59671
06 6961
LISTR ¥Y3IA
T =X3d1
T =HINNd]
00000*g2

Mge v N £ [ [ 4] T 000°0 ££0° %2
Mes v N 6 1 (44 T 1] 1] 06L°?¢
Moy b N 9GS ¥ [T T 0000 Gy 91
MO0 & N LS b Gb T 000°0 cy6°2
L] [4 N 86 ¥ (14 T 0000 066°T
INOW 3dnLtane 30nL1LvT 530 HUSKH T1SIu IYNYY
gor 40 N3
‘T2 NN wBy4 0377Nd SNBILYLS § ‘NYIS 48 ON3
T= =ds! 006% =HV3IA 1 =gdl T o=24il T- =HVWI T =dSlol
9 =1d01 0t =NOTLIYAYISEO TYNT4 4U M1d3U WAWINIW 1-=5191 1-=801
3JAISNIONT ‘¢ 2 SHIN®W ‘T zam«mm
g ¢ 1 NEyW
9¢T
GqT
[ X}
$61
9p 1
GhT
LT A¢
ST

GALYANIIVD S3¥vN3S NAASHYW WLTr 3A38770P b *0A 360w QIUVADS NACLMYL

=SIHTAYY HMLIVYMS 00uoL's =30NLTYNGT Iv]ud 0u000°'¢ 2370111V InTOd



B.G. ROBERTS

24

(g epol) ¢ esen 101 MdnQ — FT S

€ aL9 (13 Ig6T £96%1 £ ML 14 N O 14 124 T 000°'0 966°9
2 vHET 33 086 v9671 £ He » N O by (34 T 000°0 666°T
3 0 L1 6167 v967 3 M6g ¢ NO ¥ 144 T 000°0 666°0
d1N3Q] ss3yduy SANIBd ON HUB80 3 EAETY MINONW ELGYS 1NN 3anL11vy 930 HOSH TiSIa 39NVY

868r 48 AaN3

an3

T2 NNT WOH4 a371INd SNETLYLS € ‘NYOS 40 GN3

en

£b b £ 2 1 93G1

SHY3

3ALSNTINT *¢ ¢ SHINGW ‘2 NBSY3S

3AISNYONT ‘% T SHINAW ‘T NASY3S

£ £ 13 1 2 NOW

oWy

12 N

00000°c2 =SN1QAYY HLIVMS 00000'y =3CNLTSNOGT INTod 00000'% =39N111¥v7 INTGd

’ : 1NyNT S3uvNos nausuyw mitM 3A357708 6 'eN 36w
T =x3dl Te ads! 006T =HY3IA T =gdl T o=dl] T mUVNWI T =dS10T
05=dON 0 =XSN T =3dVil T+zIN[¥d! T =HONNdI G =1d01 ot =NGTIVAY3SED TYNIJ 40 HLdIA WAWINTW T =5191 T =901



25

NRL REPORT 7633

Ge=dON

]

=4SN

T=23dV1ll

(Butteaq juiod ‘uoljemreA”[ 8pOI) 9 ase) 10y IndInQ — G Sid

T =iNiydt

00u0‘gie
ONTYvVIE

a0r 40 an3
*12 NN WoY¥4 @371INd SNOTLYLS O ‘NVIS 48 aN3
T =x3dl T adst np63 =¥v3IA T~ =adl I LEEXTY T~ $4YW] T =dstel
T =zHINNG] ¥ =1401 07 =NOT1YANISHE TYNIJ 40 Hid3d WNWINIW  Y¥-25101  T-=66l
aalsnIoNT v b sHiNeW ot Nogyas
[ 20 T, NeW

221

T2t

21T

Tt

art

10T

60T
1AGND ONINV3IB INIOd HLIM T 'ON 300K 40 NOILVIMYA  §3IHVNIS NIASHVM
96'91 91 2 9g'zk 91 2 notong
8L2¢'6Y8  #6'WT L& T 2v°62 (6 1 n0°0gT
9661'635¢ n0'eT RE T Op'eT RE 1 no*ont

LLGh'ets  evtL 6T 1 1L 6T 1 no‘uc

INTOd TYNT A .
61 ONTMVY3A 3an4 [ONOT 300111y ELINT:
0566'66T 296'9T 91 2 968°2% 91t 2 gno*o 0 T noe's o0 1
30NViSIQ 3anstanen 3anL1LYY el IANLTONGT ANLTILYY WEHS
Lndnt antyvas Inted Hitn T 'en  300W 46 NOILYIMYA
*N'N282¥8L'94E9 = SNLAvH HANIW ‘W'x000991'ersE9 = SNTAYY HACYW
‘mo'S OND 3ONVLISIO « 896T & wNivd A¥NIYIW NO O3LN4WOD
4SHOYVIS HrYslu380Y ‘D'g -$3INVISIG ANV SONTHYIR 372410

IS ELE]
WYHOBud HOUVIAS YiVY 13345 fANNBS



B.G. ROBERTS

26

IAISNAONT ' v SHINAK oy
vy

1

MNesvas
NoH
A
2
el
£eT
251
T8y
pat
921
221
121
021
£11
211
134
01T
201
T0T
001

INdNT G30N3L1X3 LNIGd HIIM T ‘oM 300W 40 NOILVYI¥VYA  S3INVNIS NIASHVKW

eI L T2 ¢ 68°'6e T2 ¢ 00002
£962'61e  T2'tP L € YU'T L § nNo'0RT
8911'6Te cO'EF f6 2 95'L f¢ 2 00097
22e0'6Te  2v'g? 6% 2 fe L6 B 2 n0'o0b1
98c6"pTe /82T Gz 2 06° Ly v2 2 no‘eet
Top4'Hle 06U T 2 P06 0T 2 no o0t
2016'HTe  oT'6b 95 T 09°'0f 9¢ 1 no*oR
Leaa‘ple 21t 2y T fgr2z 2y 1 no°oo9
Lo9R’bte  26'v2 P2 T 9L'vY B2 Y na‘av
£OR TS bG'2T ¥T T g2*L #1 T 00°0?
IN1Gd 1YNI 4
Ol HNI¥V3IA ELYR ]l E[dIPS SR A JOINVY
©628° 918 T666'66% 0eY'er T2 ® LBR'GE T2 ¢ ooo*o 0 T poo*a o 1
ONIYyY3e 3aNvisla 3aNLIuNeT 300L14Y7 €L AN 19NG1 30N1TIYY WeHd
ANGNT Q3uN3LIX3 INT6d HLIN T 'AN  3UOK 46 NOILVINVA
‘winT26888'28pE = SNIAOvY HONIW ‘R'NGZTPSe'EbES = SN1gvy ¥Arvw
‘o'N N1 3ONYLSIO - B96T = KNLYO ANNDHIW NO 031N4HED
ASHOYV3S UMS1H380e ‘DR -SIUNVISIG ANV SONTHVIR 3194810 Lviud

WYHORUd HOMYIES ¥IV1 13345 ONNES



27

NRL REPORT 7633

4iN3AI

GE=doeN

(papueyxe juiod ‘voyewes T spojy) L 9se) 103 Inding — 91 “Big

666x0u4'7/(0¢0=3,vq*T0=14¢T0=203*( JSHI¥Y3S (9180)=T01W=62 Q3Sv3IT3y

666=24°3,£180=31yd T0=21Y*T0=03°(g2T=-T-£2780)=001W=T2 Q3Sv313y
sNO 3(=»00000000

y9eb.6402T  ‘29¢909t80r
LNEANTY¥Y (3AVI30 S30NAGYd WYHDENd S1A4L

$39vSS3w ger

2L9 [:74 2eut 1963 y M0 ¢ N ¥s 2 14 T pT9°¢ 9r2° 69T

0 15 A1 19673 v MOy T N6 2 12 T 888°02 26 6L

sS3uauY SAN1Bd *ON naeed ELET MINOR 3ani19ne@1 3anLILVY 930  Y¥OSW 11514 JONVY

8er Jeo QN3
*12 NN WBY4 O37Nd SNEILVLS 2 ‘NVOS 30 (N3
T- =Xx3dl T =dSt 0067 =¥V3A T =8d] To=4l] T- 2yVuWl T =dSlol
0 =MSN  T-33dVLiI T =iNl¥dl T =HINNMI 3 =1401 0% =NOTLYAN3SHO IVNIS 30 H143Q WAWINIW  1-=8381  T-=801



28 B.G. ROBERTS

® When Mode 2 (rectangular area)is used, there should be at least a 2° spread in
latitude and in longitude; otherwise, extraneous squares may be introduced. If the desired
area is less than 2° in either dimension, Mode 3 should be used. Also, the starting and final
latitudes and longitudes should be input as explained for retrieval Mode 2.

® The NODC tapes must be mounted in the correct order; that is, the tape titled
C8177-1-128 must be first, C8177-128-166 must be second, C8177-166-252 must be third,
and C8177-252-936 fourth.

® When using the option to print separately by months, one must have a 79 equip,
MO = PR card for each month you desire, where MO = the number of the month. If a
MO = PR card is omitted, you will lose the printout for that month. There must be a 79
equip, 13 = PR card to obtain the index for Modes 2 and 3.

® The bank card (see Fig. 7) must always be included; otherwise the program will
abort.

® The tape-reading section of the program is written in Compass [3]; accordingly, any
prospective users with computers other than CDC 3800 will have to convert that portion of
the program.

® Logical units numbered 30, 31, 32, and 33 should not be used for any tapes.

® It is suggested that any punched cards desired should be punched from a magnetic
tape output.

® Operation of the program requires a minimum of five tape drives and a random
access device such as a drum or disk file. The disk file is preferred because of its larger
storage capacity.

® Memory storage requirements for the program are 101, 117 octal locations or 33,359
decimal locations, plus space for system functions.
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