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ABSTRACT 

The use of digital recording techniques in the 
acquisition of marine geophysical data has made it im­
perative that a reliable and efficient data storage and 
retrieval system be set up. The present note describes 
the system set up by the marine geophysics group at 
Bedford Institute of Oceanography. It is intended primarily 
as a manual for personnel using the data collected. The 
facility for retrieving data quickly from the system has 
already proved the usefulness of the system and justified 
the time involved in developing it. 
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STORAGE AND RETRIEVAL OF GEOPHYSICAL DATA 

by 

D. I. Ross 

I. INTRODUCTION 

During the past few years the quantity of data collected 
at sea for subsequent analysis by the Geophysics Group at B.I.O. 
has increased considerably. In the coming year it is expected 
that some 500,000 one-minute data records containing a wide 
variety of geophysical parameters will be recorded at sea and 
this amount is certainly not likely to decrease in future years. 
To ensure the full use of this data it has become necessary 
to set up an efficient data handling system. The majority 
of the data has been recorded both in the form of analogue 
records and in digital form on punched paper tape. The format 
of data recorded on paper tape has varied considerably de­
pending on the variety of data being recorded and the frequency 
at which it is recorded. Initially only day, time and total 
magnetic field were recorded but subsequently this was increased 
to include gravitv , Decca and VLF data as well. With the 
method of recording data developed at the Institute (Mason, 1966) 
the format on paper tape at any particular time depends on the 
instruments recording at that time.* Thus the format will 
change from da'- to day on any cruise as well as from cruise 
to cruise. 

In setting up a data file it is obviously important to 
decide on a standard format which will be acceptable for all 
data recorded at sea. It must be possible to carry out routine 
processing with standard programs, and any particular portion 
of data must be quickly and easily accessible for processing. 
Figure 1 illustrates the steps in the construction of such a 
file for shipboard geophysical data. It should be emphasized 
here that the present note concerns the setting up of a 
permanent data file and is intended primarily as a manual for 
personne] working with these files. 

* With the BIODAL data logging system being 
developed this problem does not arise to 
the same extent. 
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II. CON~TRUCTION OF THE EDITED RAW DATA FILE 

There are four main steps in the construction of the 
edited data file. These are: 1) data acquisition; 
2) transfer of GEODAL data on to magnetic tape; 3) correction 
of this raw data tape; 4) editing and merging of data on 
to the final edited magnetic tape. Figure 1 illustrates 
these steps. 

1. Data Acquisition on board Ship 

Data obtained at sea is recorded digitally on paper tape 
or cards and in analogue form on strip chart recorders. The 
data formats used for recording geophysical and navigational 
data are given in Appendix 1. 

Geodal Data 

The acquisition of geophysical data has to date been 
controlled and recorded by the data handling system developed 
at the Institute known as GEODAL (Geophysical Data Logger). 
Geodal can record all or any of magnetic, gravity, Decca and 
VLF data along with the day and time on 8-level paper tape. 
Successive one minute data entries are separated by an end-of­
line symbol. Standard Friden code is used. When data for one 
variable is not being collected, this variable is not punched 
on tape. Thus the length of a data entry and therefore the data 
format in an entry, depend on the variables being recorded. 
Provided the format punched on the tape is one of the standard 
Geodal formats listed in Appendix I, the data can be sorted 
by computer in the next step. 

The BIODAL data logging system presently being developed 
labels all variables punched on the tape. The labelling is 
performed by the interfacing unit and is therefore independent 
of the channel being used. This will effectively eliminate the 
chance of incorrect sorting of the data in the data transfer 
stage. As this system is not yet in operation, however, it 
will not be considered further here. 

Navigational Qata 

Various types of navigational data have been recorded 
at sea. All forms presently recorded can be handled at the 
edit stage and merged with the Geodal data on the standard 
data file provided they are recorded digitally in the correct 
format. 
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Provision for punching conventional Decca readings and 
VLF data is included in the Geodal system. Latitude and 
longitude fixes at start and end of lines, or at major course 
or speed changes, are punched on cards. These fixes should 
be the best possible fixes determined from all available data 
and not necessarily the values determined at the time of 
fixing. When Decca Lambda data is available, this is punched 
on paper tape at regular time intervals, e.g. five minutes. 
Radar transponder buoys have been used for detailed survey 
work on the Mid-Atlantic Ridge and will probably continue 
to be used for such deep sea survey work. The buoy identifi­
cation number, range and bearing data are punched on paper 
tape at the required time interval. 

Bathymetry Dat~ 

If Decca-Lambda or Radar Transponder Buoy data are being 
punched on 'paper tape, the bathymetry is incorporated with it. 
Otherwise, bathymetry data must be punched separately at time 
intervals of not more than thirty minutes and sufficiently 
frequently to completely define the bathymetry profile. 

For easy processing it is essential that the data' tapes 
produced must he good, i.e. free of all errors. This requires 
careful punching and checking of the tapes produced. 

2. Transfer of Geodal Data from Paper to Magnetic Tape 

The next step is to transfer the Geodal data from the 
paper to the more convenient magnetic tape, and to store it 
on the magnetic tape in a standard format which can accommodate 
all data recorded, but which is independent of the equipment 
actually being run on a particular cruise. This is accomplished 
with the program "Data Transfer". The program sorts out the 
data by counting the number of characters in a Geodal record 
and checking for alphanumeric characters in the case of con­
ventional Decca. Control is then switched to one of a variety 
of data write statements depending on the number of characters, 
and hence the data present on the paper tape. The write state­
ments are arranged so that a partiC"llar parameter, e.g. total 
magnetic field, is always written in the same location in the 
data block on the magnetic tape. Spaces are left in the data 
block when any parameter is missing. Each one minute record 
on paper tape is written as one BCD record on magnetic tape. 
Data obtained over some 25 days can be written on one 2400 ft. 
reel of magnetic tape. 
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A study of the .legal Geodal formats, Appendix I, will 
show that provided total magnetic field is punched every six 
seconds the computer can always sort out the data correctly. 
If either one minute magnetic or gravity values are punched, 
confusion can arise and the computer must be told which is 
present. Hence, if gravity is being recorded, it is convenient 
to punch magnetics every six seconds at all times. 

The print-out obtained during the transfer gives an 
effective listing of what data has been written on the magnetic 
tape. Whenever the time interval between two successive 
readings is greater than one minute, the time of the first is 
printed followed by the complete entry of the second. Thus 
an immediate listing of all data gaps is obtained plus . an 
automatic listing of the first entry in every hour. Also 
whenever the format of the data on the paper tape changes, the 
first entry of the new format is listed. If the number of 
characters in an entry does not correspond to a legal Geodal 
format, the entry is printed preceded by "illegal format" and 
is discarded. Figure 2 is an example page of a print-out 
obtained during a data transfer. The listing of the program 
together with operating instructions is given in Section 
III (l). 

3. Correction of the Raw Data Magnetic Tape 

Because there is at present no on-line quality control 
of the Geodal data, a number of format and time errors get 
through the system and on to the data tape. These errors 
are important as they can upset subsequent processing of 
data. They must therefore be corrected before any pditing of 
the data can be performed. This is particularly important 
for time errors as the time is used as an index in all 
subsequent processing. 

Time Corrections. Since all time intervals different 
from one minute are printed in the print-out obtained in the 
data transfer, it is a simple matter to scan this for time 
errors. It appears that most time errors that do occur are, 
in fact, calendar errors. These can be corrected by punching 
up a calendar correction card containing the correct day and 
time, (see Appendix 1). The incorrect time recorded on the 
tape must, however, be greater than previously recorded times 
since the computer checks · the time on the tape at all times. 
If this time is greater than the time to be corrected, the 
computer assumes it has already passed the time to be corrected 
and will read the next card. A dummy card for the day after the 
last day of the cruise is required as the last card in the 
calendar correction pack. 
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PRINIOUl OF rCHH1AT AND TI~~~_ INfEI-lVflL Cf.jANGI:.S AND ILlrGfll HIPUT rORMATS 
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106122531657058B18?.U8Fl04~ :~70607U'~7n691073706~7070706~/06'7071 

1061259 
1061JU0424970J2B18661r0 9 7~q70?~70J77~j7702Q70J670~3703~/014701~ 

1061359 
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·. 10ol~5q 
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1061Q0058877tb6B16819Fli20RI16071677t6171547169716171587J657159 
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10b2UOU71~67.231B15844F12q8~724U72247?JI12J67241/246724 8/2447241 
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1062018/1~37271B15602r135777276~2651268727172777270727 1/27b72b~ .. _ 
1062059 
1062100b0187328B150?qE130q~7324732971297330732773317J3213327337 
1062159 .. . . . . 

106220067867407DtJ591~10qS0740274077 J 97740374097~0174047406740J 
1062259 . -
10623006601742401223 IE 0882"7 40 6 74.15 7 .11674227 42474207 4?2/4221 ~E __ 
1062359 
10/0U0074557480n1tl03Fl0808748~/4827162748474887484748174797474 
10700'>9 _. - -- -
107010046267522DU991qrt?406/52t7~207~147516752t7~26751 7/~2~7527 
10701~q .. -
107020050257571D08tJ1rI288175657j73/~6~75b~7 ~647'>b~7571'~667573 
1070259 . 
1070J0077t874/3DOb5ROF1?R0414R57484748014bbJ484747474b~7470747Q 
1070359 - ---
107040074237AQ3DU7380r09941l749074~57~R3749174Q5749a7492/1907488 
1070459 
1070~00725J74621J0A~21[OQ7~t746974677141714A74507454746 ,'469/472 

1070~217106'44J008697EI07~2/147745?IA4Q7449/450744a744~'444 

lU70522709674J6DOA714El0/977452743Q744214357450745~744614~?743Q 

10JO'>59 
10706006035740000Q438E125077JQU7J99740473897J98739~7JQ7/39b7391 

1070659 
1070700~223728JDI1M45f1322Y728~/2857'92/2867281728172871?8t728~ 
1070759 
10708005253J229D15"15F12~Oh7?3072257'2472J07J?272t~72J272?172?6 
I LlEliAl rOI-lMA T 
1070R414J84719901/004r119~77l9'>719J'tq27t917t8 

o 
107U90141q271J'>UI/782r1174~71757tR37t821172717271131176/t751178 
10'10959 
10710003~41714Unl~QR7F1120~7t2'>713071J571307t3071287t2R/1331t30 

1071U59 
10711C02/187086D1~~67~1070770BJ70~h70~270JQ70~07087'08h/0~270AJ 

1071159 
' 107120041~170~8Bt?12?rl0450/051/U56/0~970~770~1105H70bO/05h705~ 

1071::!"~ 
1071JOOJ8J5704URt?6t7rL02t17"J~703~71l4370J~7UJQ70J/70JL70407U36 

lU/IJ59 

I'IGURK 2 

.-
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If an error does occur in the time of day rather than 
the day itself, it can be corrected by punching up an illegal 
format correction card for that day, i.e. with an illegal 
alphanumeric character. This card is then assembled with the 
other format correction cards (see next paragraph), and when 
this entry is rea~will cause the computer to halt. A com­
plete correct data entry can then be read in on the card 
reader, see Operating Instructions Section III (2). Here 
again, only times greater than previously recorded correct 
times can be corrected in this way. All time errors which are 
less than previously recorded times should be noted for 
correction in the edit stage. 

Format corrections. Since the first entry in the new 
format is always printed whenever the format of the data on 
the original paper tape changes, it is comparatively simple 
to check that all records entered on the magnetic tape are 
in the correct format. There will be times when an entry has 
the correct number of characters for a legal format but, because 
of some change in the punching routine, a complete cycle of 
data is not present. For example, if at some time, day, time, 
gravity and ten 6-second magnetics are being punched, each 
entry will contain 51 characters. If now the punch was turned 
off after 9 magnetic readings were punched, only 47 characters 
would be present. This is the legal number of characters for 
an entry containing day, time, and ten 6-second magnetics 
so that the record read off the paper tape would be stored on 
magnetic tape in this form, although what actually was present 
was day, time, gravity and 9 magnetic readings. This type of 
error can be easily picked up by checking format changes in 
the print-out if the operator is aware of what should ha.ve 
been recorded at various stages of the cruise. When an error 
is found the entry (which will always be printed in the print­
out) is punched on a card in the correct final format as it 
should be written on the tape, blanks being left for data not 
present. (See Appendix 1). When all format corrections have 
been prepared a card is made for time 3660000, all format 
correction cards are sorted into correct time sequence and the 
cards converted to paper tape using the program "cards to 
paper tape". 

The correction program also checks for illegal alpha­
numeric characters in an entry. When an illegal alphanumeric 
is encountered, the computer prints the line, spaces up the 
printer paper ten lines and stops. By selecting suitable 
sense switches all or part of the entry can be deleted, or a 
completely new entry read in on the card reader. The listing 
of the correction program together with operating instructions 
is given in Section III (2). 
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4. Edit and Merge Data 

Having obtained a corrected copy of the Geodal tapes on 
magnetic tape the next step is to merge this with the other 
data available, notably bathymetry data and position fixes, 
and write the complete data in a convenient file format. With 
two magnetic tape units, paper tape reader and a card reader, 
there is a limit. to the amount of data that can be merged in 
one pass. How'ever it is possible to cope with all the data 
presently being recorded by the Geophysics group. 

Edited Tape Format. The following editing of data is 
carried out while writing the edited data tape. Position 
fixes recorded are best fit fixes and not necessarily those 
recorded in the ship's log while underway. The six second 
magnetic readings recorded at sea are reduced to one minute 
average values at this stage and the one minute average field 
recorded together with the standard error of the six second 
values from the mean. It would seem reasonable to read in a 
skip table for gravity data at this stage also so that readings 
during MSD changes and major course or speed changes are 
eliminated. This feature is included as a subroutine in the 
edit program. Two subroutines are used, one to read in skip 
data and the other to control the gravity recorded during 
the editing. If skip data is available the subroutines are 
compiled w'ith the rest of the program. If not, the call 
statements are omitted, and the subroutines removed. The 
navigation subroutine also has the facility of skipping all 
data between the end of one line and the start of the next. 
The start of lines must be coded on the fix cards by a "1" 
ill the fil'st colullln if this [eatul e is to be used. 

Data is written on the tape in binary form in blocks of 
ten minutes' data. The cruise is broken down into files of a 
day's length. Each day's data fi18 is preceded by a file con­
taini:llg the file name and a list of the parameters being 
recorded in the file together with their location in the data 
block. The first file on the tape is preceded by a tape label 
giving the cruise name, location and other relevant information 
such as data recorded on the cruise, gravity constants for 
the cruise, etc. Figure 3 shows the layout of data on the tape. 
Each file on the tape is enclosed in filemarks. In this way 
the tape can be rapidly searched for data on any particular 
day. 
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FIGURE 3 Layout of data files on'the edited data tape 
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A block of data consists of ten records of sixteen 
binary words. Each record of sixteen words corresponds to 
one minute of data. The data recorded and the channel in 
which it is recorded is shown in Figure 4. Buoy range and 
bearing data recorded in the survey area on the Mid-Atlantic 
Ridge in 1965-66 is stored in place of Decca coordinates. 
The geographical positions of the buoys as presently known 
are recorded in the tape label. Changing parameters like 
this causes no confusion in the processing as the parameter 
list at the beginning of the files involved will have the 
correct parameter name recorded. Since the edit tape read 
routines always check the parameter list before entering 
a processing subroutine (see Section IV (3)), this data 
will only be processed when the buoy parameters are correctly 
called. Positions in the survey areas involved are then 
directly calculated from the buoy data by a separate subroutine. 

Line Printer Output. As with the data 
control of the data being transferred during 
is obtained with the line printer print-out. 
information is printed during the running of 

1. The tape label 

transfer program 
the edit program 

The following 
the program: 

2. The file label plus a list of the parameters being 
recorded together with their location in the file. 

3. The first data block in the file. 
4. All data blocks with no data in the tenth minute 

of the block. This normally corresponds to the 
last entry before a data gap. 

5. Data blocks for times 0600, 1200, 1800. 
6. The ten six second magnetic readings when the 

standard error for the one minute mean is greater 
than some value (normally 10). This entry is pre­
ceded by the calculated mean and standard error. 

7. Whenever a navigation card is read the printer will 
print the time just read off the input tape, the 
time on the navigation card and the last time read 
off the depth tape. 

8. _If the time read off the tape is less than the time 
accumulated in the program counter, both times are 
printed and the computer waits for a correction. 

9. When the day read off the input tape· increases, the 
time of the next entry plus the day just completed 
is printed. The file written is closed and the 
computer halts. On restarting the computer the 
next day's file is started. 

Figure 5 is an example of a print-out obtained. A listing 
of the program with operating instructions is given in Section 
III (3). Provided the raw data tape has been carefully corrected 
and the input card deck carefully made up, no problems should be 
encountered in this final stage- of compiling the raw data file. 
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GEOPHYSICAL DATA FOR RUN BAFFIN 14-67 DAY 158 

__ _ __ .YAIH~:-,-,ij-"-,L,,,-,E,,----,N-,-,A~M-,-,E,,-------,C=H..:..:.A-,-N""-----___ _ ._---_. __ .-------- -
GRAVITY (VCO VALUE) I 
AVERAGE MAGNETIC (IMIN) 2 

-sTANDARD DEVIATION 3 
DEPTH UNCORRECTED FATH. 4 

- LATITuDE-· 5 
~"'!:.9NG IJUD:..E:E'--_________ -=6 _________________________ _ 

FIX CODE 1 
DECCA LAMBOA (DECI) 9 
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III. PROGRAM OPERATING INSTRUCTIONS 

1. Data Transfer 

1.1 Program Transfer of paper tape records to standard 
format magnetic tape. 

1.2 Subroutines The program contains one subroutine 
RMT. This subroutine searches for a given time entry 
on a magnetic tape previously written by the Data Transfer 
Program. It is useful when, because of some error, a 
tape must be rewritten starting from some point partway 
through a tape. 

1.3 Sense switches. Some extra facilities are available 
by the use of sense switches. The sense switch numbers 
and the facilities provided by turning them on are listed 
below: 

Sense Switch 1: Read cruise label from a card and 
write cruise label and data format on magnetic tape. 
Print headings. 

Sense Switch 2. Write filemark on magnetic tape 
and rewind tape. 

Sense Switch 3: Call subroutine RMT. The sub­
routine reads a time off a card and searches for 
that time on the magnetic tape. 

Sense Switch 4: Search forwards for a filemark. 

Sense Switch 5: Search backwards for a filemark. 

Sense Switch 6: Backspace tape after required 
entry has been located by subroutine RMT. 

1.4 Program Description. Figures 6 and 6a are flow charts 
of the program and subroutine. A listing of the program is 
given in Appendix 2. After initialization etc., the program 
reads an entry from Geodal paper tape and then passes 
through a number of control statements to determine the 
number of characters in the entry and therefore the data 
present on the tape. If a legal entry has been read it 
is written in the correct format on magnetic tape, time 
and format counters are checked for a time interval greater 
than one minute or a change in input format, the counters 
are set and another entry read off the paper tape. 
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1.5 Operating Instructions 

1.5.1 Starting a new cruise or- new magnetic tape 
The first instruction in the program is a PAUSE so 
that after the program has been read in (either from 
cards or paper tape) the computer should halt at the 
PAUSE instruction. 

1) Load magnetic tape and set tape unit number to 3. 
2) Load the first paper tape in the reader. 
3) Put cruise label card in the card reader. 
4) Set sense switch Ion. 
5) Push GO. 
6) Switch off sense switch 1. 

The computer will read the label card, write labels 
on the magnetic tape and print the headings on the 
printer. It will then proceed to read paper tape 
from the tape reader. 

1.5.2 Loading a new paper tape 

1) Check all sense switches are off. 
2) Load new paper tape in reader 
3) Push STOP and MC. 
4) Push GO twice. The first time w'ill bring the 

computer to the PAUSE instruction, the second 
will start the computer reading the paper tape. 

The first entry on each paper tape will be printed 
on the print-out proceeded by a zero since clearing 
the computer resets the time counter to zero. 

1.5.3 Searching for a particular entry on the 
magnetic tape 

If a paper tape has been read out of order it is 
possible to search for the last correct entry 
written on the magnetic tape and continue the data 
transfer from this point. 

1) Push STOP and Me. 
2) Switch sense switch 3 on. 
3) Rewind the magnetic tape back past the re~~ir2d 

correct entry. 
4) Load the 'card reader with the time of the re-

quired entry. Push GO twice. 

1~e computer will be switched to the subroutine RMT 
(Read magnetic tape). The time will be read from 
the card (18 format) and the computer will search 

(A r.3..J I If ) 
C..P~ i )-r~('(1e) 
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for that time or the first time greater than that 
on the card. Having found the entry satisfying 
this condition it will print the complete entry 
and stop. If, because of a previous time error, 
this is not the required entry, the process can 
be repeated. If the data transfer is to be con­
tinued from the entry printed, switch off all sense 
switches and push GO. To backspace the tape so as 
to overwrite the entry printed, switch on sense 
switch 6 and press GO. The computer will backspace 
the tape, read the entry prior to the last one 
printed, and print this entry. 

1.5.4 Writing a filemark on the tape at the con-
clusion of a transfer of data. 

If for any reason the transfer of data is concluded, 
a filemark should be written on the magnetic tape. 
This is done as follow's: 

1) Press STOP and Me. 
2) Switch sense switch 2 on. 
3) Press GO twice. 

The computer w'ill write an end-of-file mark on the 
tape and rewind the tape. 

1.5.5 Searching for a filemark. There are two 
reasons for wanting to search for a filemark: 

i) If the transfer of data was terminated in the 
middle of a cruise and it is desired to continue 
writing the tape from the point at which the 
process was stopped. 

ii) If only a portion of a reel of tape has been 
used for a cruise and it is desired to irrite 
a second cruise on the tape. 

In the first case it is necessary to write over the 
filemark, in the other it is not. To search for 
and overwrite a filemark: 

1) Switch on sense switches 4 and 5. 
2) Load next paper tape in the tape reader. 
3) Press GO. 

To search for a filemark and start writing a new 
cruise following the filemar~: 

1) Switch on sense switches 4 and 1. 
2) Load cruise 'label in the card reader. 

" 
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3) Load first paper tape in the tape reader. 
4) Press GO. 

In this second case the computer will write the 
tape labels following the filemark and then proceed 
to read the paper tape. 

1.5.6 Computer halts. If an illegal character 
(e.g.) even parity} is read from the paper tape the 
computer will halt. The illegal character read can 
be checked by setting the program address counter 
to 3721 and pressing "read storage". If the 
character read is the same as on the tape, an 
error has occurred in punching the tape. On pressing 
"GO" the computer will skip that character. If 
not, the error occurred in reading the tape. The 
character read should be re-read in this case. 
If the paper tape reader should drop "Ready" the 
computer can be xe-started in the read subroutine 
by the following procedure: 

Press P 

Type in 03102 on the keyboard 

Press Transfer 

Press Keyboard Off 

Press GO. 
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III. 

2. Correction of Raw Data Tape 

2.1 Program: Correction of magnetic tapes from 
cards and paper tape. 

2.2. Subroutines: None. 

2.3 Sense Switches: Sense switch control is provided 
to write labels on the corrected tape, to control the 
data being read and the data rejected when an alpha­
numeric character is encountered. The use of the 
sense switches has been tailored to the type of 
errors that have occurred on the Geodal tapes. 
Modification of the program to deal with other 
types of errors is comparatively simple. The following 
operations are provided by the sense switches. 

Sense switch 1: Read first entries off cards. 

Sense switch 2: With sense switch 2 off the time of 
the first entry to be transferred to the corrected 
tape is read off cards and this entry located on 
the raw' data tape. With sense switch 2 on this 
search procedure is bypassed. 

Sense sw'itch 3: Write tape labels on the corrected tape. 

Sense switch 4: Print all time counters 

Sense sw'itch 5: Set Decca readings zero. Otherwise 
test sense switch 6. This is used when an alphanumeric 
character occurs in the Decca reading. The rest of 
the entry is retained. 

Sense switch 6: Read correct entry from cards. 
Otherwise reject record and read nsd entry. 

2.4 Program Description Figure 7 is a flow diagram 
of the program., A listing of the program is given 
in Appendix 3. The method of making up the calendar 
correction card pack and format correction paper 
tape has already been discussed in Section II (3). 

The program reads the time for calendar corrections 
plus the corrections from cards, and the correct day 
and time for a format correction plus the entry in the 
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correct format from paper tape. On finding these 
times on the raw data tape the correction is applied. 
At the same time each entry is checked for illegal 
alphanumeric characters. An internal sense light is 
used to ensure the calendar correction is only 
applied the first time the correction time is read 
on the raw data tape. 

2.5 Operating Instructions 
tape and calendar correction 
explained in Section II (3). 
after assembling the program 

The correction paper 
cards are prepared as 

The normal procedure 
is as follows: 

1) Load magnetic tape unit 3 with the raw data 
tape and Unit 2 with the new tape on which the 
corr~cted data is to be written. 

2) Load card reader with: 
Tape cruise label 
Time of first entry to be transferred from 

old tape to new. 
Calendar correction cards. 

3) Load paper tape reader with format correction 
paper tape. 

4) Set sense switch 3 on. 
5) Set sense switch 5 on (but see next paragraph) 
6) Press GO. 

The computer will write the tape labels, find 
the required time on the old tape, read the first 
calendar and format corrections and proceed to re­
write the old tape. Whenever the time read from the 
magnetic tape corresponds with the time of a calendar 
or format correction, the correction is applied and 
the next correction read. 

2.6 Check for Illegal Alphanumerics The correction 
program automatically checks for illegal alphanumeric 
characters. Practically all of these characters occur 
in the Decca store reading. Two of the most common of 
these are automatically taken care of by deleting the 
Decca store reading when they occur and writing the 
remainder of the entry on the new tape. If an alpha­
numeric character occurs in some other location, the 
entry is printed, the paper spaced up 10 lines so the 
entry can be read and the computer stopped. If the 
illegal character occurs in the Decca store reading, 
the Decca reading can be deleted by switching sense 
switch 5 on and pressing GO. If the character is not 
in the Decca reading but in some other entry, two 
methods of dealing with the error are possible. 

I 

I , . 
i 
I 
I -
i , 
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1) With both sense switch 5 and 6 off the 
complete entry is deleted on pressing GO. 

2) With sense switch 5 off and sense switch 
6 on, a correct entry is read off a card 
inserted in the card reader when GO is 
pressed. 

The latter is obviously preferable but the 
operator must remember to remove the calendar 
correction cards from the card reader and insert 
the card with the correct entry in the reader 
before pressing GO. 

If the proper care is taken in scanning the 
printout from the Data Transfer and preparing the 
correction cards, the tape obtained at the conclusion 
of this stage will be a near perfect data tape. 
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III. 

3. Edit and Merge Data 

3.1 Pro~ram: Edit and Write Final Data Tape. 

3.2 Subroutines: The program contains the following 
eight subroutines: 

1) 

2) 

3 ) 

4) 

5) 

6) 

7) 

8 ) 

Subroutine COMPARE. This subroutine is used for 
searching a partly completed edit tape for a 
particular file label, normally an END OF TAPE file. 
Subroutine EDIT. This is the subroutine which 
controls the editing and writing of a day's data 
on the edit tape. The remaining subroutines are 
called by this subroutine. 
Subroutine ADDFIG. This subroutine controls the 
base value of the total magnetic field to be 
added to the four magnetic field figures recorded 
on the input tape. ' 
Subroutine MCHECK. This subroutine checks that 
the six second magnetic field values are reasonable 
by determining that the first differences of 
successive readings are less than the value 
specified on a control card. It then cal'culates 
the average field for one minute using the 
accepted 6 second values, and the standard error 
of the 6 second values from the mean. 
Subroutine NAV. This subroutine reads navigation 
data from cards and bathymetry data from paper tape, 
or bathymetry and buoy range and bearing data from 
paper tape. It then merges this data correctly 
w'i th the Geodal data read from the input magnetic 
tape. Subroutine NAV is replaced by subroutine 
NAVDEC if Decca-Lambda and bathymetry data is to 
be read in from paper tape. 
Subroutine SKIPRD. This subroutine is used with 
7) if gravity data during MSD and course or speed 
changes is to be eliminated. It reads a gravity 
skip table for the day being processed. 
Subroutine SKIP. This subroutine controls the 
recording of gravity data according to data read 
under SKIPRD. 
Subroutine ALLSKIP. This subroutine skips all 
data between the end of one line and the start 
of the next. 
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3.3 Sense Switches. The following sense switches 
are used to control the data recorded. 

Sense Switch 1. 
Sense Switch 2. 

Sense Switch 3. 

Sense Switch 4. 

Sense Switch 5. 

Sense Switch 6. 

Convert time from local to GMT. 
Convert magnetic readings to 
readings -in gammas. 
Convert time read on input tape 
to that given by time counter. 
Include ALLSKIP facility for 
skipping data between lines. 
Read buoy range and bearing data 
from paper tape (Sense Switch 6 
must also be on). 
Read paper tape for bathymetry 
data (also buoy range and bearing 
data if Sense Switch 5 is on). 

3.4 Program Description Figures 8 (a - f) give the 
flow diagrams of the main program and subroutines. A 
listing of the complete program is given in Appendix 4. 
The main program sets up the files of one day's length 
on the tape and controls the writing of all headings 
and parameter lists. The editing and assembly of the 
data blocks in a particular day's file is controlled 
by subroutine EDIT. The other subroutines are used 
to edit and merge the various types of data to be stored. 
With the present configuration of the CDC 3100 all 
peripherals are used in the editing process and 
practically the whole available memory is used by the 
program. The time recorded on the corrected raw data 
tape is useu to control the construction of the 
10-minute data blocks recorded. If a data gap of 
less than ten minutes occurs on the raw data tape, the 
program Will check if other data is present. If the 
data gap is greater than 10 minutes however the progra~ 
only checks to see if any navigation data occurs 
during the time of the data gap. Thus bathymetry 
data will not be stored unless some other geophysical 
data is also available at the same time. 

3.5 Operating Instructions 

3.5.1 Input data formats. The formats of the 
various input data have already been discussed 
in Section II and are illustrated in Appendix 1. 
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3.5.2 Writing the final data ta~e. The first 
instruction in the program is a AUSE. After 
pressing GO the values of several counters and 
other constants used in the program are fixed, 
the printer instructed to space up one page 
and a control card is read on the card reader. 
This control card sets up tHe tape units to be 
used and whether a new tape is to be written or 
whether one previously written is to be continued. 
The program then proceeds to write the required 
labels, read starting time of file, read navi­
gation and depth data and write the data file. 
The procedure to be followed is: 

i) 

ii) 

a) 
b) 
c) 

d) 
e) 
f) 
g) 

h) 

i) 

j ) 

Load magnetic tapes and set unit numbers 
according to the coritrol card. 

Load card reader with cards in the following 
order: 

Control card 
Tape label (if control card specifies a new t0pe). 
End of file card (if control card specifies 

a new tape). 
File name for first day. 
Cards containing variable names and data channels. 
End of file card (Channel No. 17) 
Card containing fifth magnetic field figure, 
allowable 6 second difference, GMT and field 
conversion factors if required, MLIM (4th 
magnetic field figure below which F = F + 10000). 
Card with starting time of data - normally time 

0000 of the particular day, e.g. 0810000. 
If gravity skip data is to be read in the 

cards for the day being processed, it must 
be put next in the card deck. 

Navigational fix cards for the day. 
Cards d - j are repeated for subsequent days. 
If no navigational data is available, a 
dummy card for time 2359 of the particular 
day or a card for some subsequent day must 
be included. 

iii) Set sense switch 4 if the data between lines 
is to be automatically skipped. 

iv) Set sense switch 6 on if depth data is to be 
read off paper tape. Set sense switch 5 on 
if buoy range and bearing data is on the 
depth tape. 

• 



• 

33 

v) Load depth data in paper tape reader. 

vi) If GMT oorreotion to be made, set sense 
switoh 1 on • 

vii) If total field oorreotion is to be made, 
set sense switoh 2 on. 

viii) Press GO. 

3.5.3 Printout from Edit Proaram. The following 
information is printed during the running of the 
program (Figure 5). 

i) Tape label 

1i) File label, and a list of variables with 
oorresponding ohannel in file. 

iii) First data blook in file. 

iv) All data blooks with no data in the tenth 
minute of the blook. 

v) Data blooks for times 0600, 1200, 1800. 

vi) The ten 6-second magnetic readings when the 
standard error of the l-minute-average 
is greater than 10. This entry is preceded 
by the calculated average and the standard 
error. 

vii) When the day read off the input tape increases, 
the time of the next entry plus the day just 
completed is printed. The computer will 
stop at a PAUSE instruction. · On pressing 
GO the computer returns to the main program 
to start a new file for the following day. 

viii) Whenever a navigation card is read the 
printer will print the time just read off 
the input tape, the time on the navigation 
card, and the last time read off the 
depth tape. 

ix) If the time read off the tape is less than 
the time accumulated in the counter, both 
times are printed and the computer halts 
at a PAUSE provided sense switch 3 is of.f. 
With sense switch 3 on the input time is' 
automatically made equal to the counter 
time and the program continues. 
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3.5.4 PAUSE Instructions. The computer will 
stop at a pAUSE instruction under the following 
conditions: 

i) At the start of the program, press GO. 

ii) At the end of each day's file, i.e. when the 
day read off the input tape is greater than 
the day's data being processed. Press GO 
and the computer will start the next file. 
If no more files are to be written a 
blank card will cause the computer to 
rewind the tapes and terminate the program. 

iii): If the time read off the input tape is less 
than the time accumulated on the counter. 
Load the card reader with a card containing 
the correct day and day + time (FORMAT 218) 
and press GO. If a number of errors occur 
in the time on the input tape and the 
correct time is that accumulated by the 
counter, the two can be set equal and the 
PAUSE statement can be bypassed by setting 
sense switch 3 on. 
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IV. RETRIEVAL OF DATA FROM THE GEOPHYSICS DATA FILE 

1. Introduction 

It is expected that the majority of routine data 
processing will be carried out using the edited data tape 
file since this tape has been constructed to make processing of 
data on it as convenient as possible. In particular, the 
division of a cruise into records of one day's length besides 
ensuring rapid access to any portion of data in the file, 
provides a convenient way of carrying out a variety of separate 
analyses on one or more variables recorded simply by rescanning 
a short section of tape. The recording of data in blocks of 
10 minutes' length has enabled all data from a major cruise 
to be recorded on a single reel of tape, thus speeding up 
processing enormously. However, for some specialized analyses 
requirm~ for example, 6-second magnetic readings, it may be 
necessary to use the more cumbersome "Corrected Raw Data" 
tapes. These tapes are written in BCD in the standard format 
discussed in earlier sections and can be processed in the 
conventional manner. The present section will be concerned 
with the routines produced for analysing data recorded on 
the "Edited Data" tapes. 

2. General Retrieval Procedures 

Figure 9 indicates the procedure for retrieving 
data from the Marine Geophysics file. Normally data will be 
required for a particular geographical area. To facilitate 
searching for this data use has been made of the subdivision 
of the earth's surface into Marsden squares 10° longitude 
by 10° latitude in size, each of which is assigned a unique 
tlll ee digit number (Figure 10). A card index hu.G been made 
up with a card for each Marsden square as a "keyword". Listed 
on each card are the magnetic tape file accession numbers 
vJhich contain data in that particular Marsden square. Each 
card has two columns, raw and compiled for listing the raw 
data tapes and the edited data files. The accession nunilier is 
modelled on that used for the ret~ieval of information from 
the geophysics chart filing system (Heaps 1967). It consists 
of a serial number followed by "R" or "C" depending on whether 
the tape is a raw or edited data tape. The accession number 
ends with a four figure number corresponding to the BIO cruise 
identification number. For example, lC0767 is the accession 
number for the first edited data file and the data was obtained 
on cruise number 07-67, the last two digits being the year. 
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A second card index contains the file accession cards. 
An accession number is given to each magnetic tape. If two or 
more complete cruises are filed on one tape, as will occur with 
the edited data files of cruises lasting a month or less, each 
cruise will have a different accession number. The accession 
card contains the accession number in the top left hand corner 
and the tape number in the top right hand corner. The Marsden 
squares for which data is available on the tape are listed, 
as also is the data recorded. The card also contains a detailed 
description of the location and data recorded for each day. The 
data recorded each day is coded accoring to the channel number 
used in constructing the edited tape (Figure 4). 

1 C 0767 Tape No. 2 

MARSDEN SQUARES 145-151, 109-115 

DATA RECORDED Magnetics, Bathymetry, Latitude, 
Longi tude 

DAY MARSDEN SQ. DATA, DAY MARSDEN SQ. DATA 

96 151 (2,3,4,5,6,7, 106 109 (2,3,4,5,6 
97 151,150 (15,16 117 109 (7,15,16 
98 150 118 109,110 
99 150,149 119 110,111 
100 149,148 120 III 
101 148 121 111,112 
102 148,147 122 112,113 
103 147,146 123 113 
104 146 124 113,114 
105 146,145,109 125 114 

FIGURE 11 - Copy of an actual file accession card. 

Having obtained the required file accession card(s), 
the information needed to retrieve the required data from the 
data file using the basic retrieval program and subroutines, 
is known. Thus the data can be quickly retrieved by the computer. 
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3. Basic Retrieval Program 

In designing a general program for retrieving and 
processing data from the edited data file, the facility of 
scanning through a day's data a number of times has been used. 
With this facility it is possible to write all the normally 
required processing routines as sub-routines of a main 
retrieval program. To carry out a particular processing 
sequence it is then only necessary to collect the required 
standard sub-routines together and build up a complete 
retrieval and processing program. The final reduced data is 
then output in the required form. Provided the necessary 
computing facilities are available it is possible to build 
up a quite elaborate program from the standard subroutines which 
will reduce all the data available in the raw data file and 
produce a final results tape. With the facilities presently 
available at the Institute this is not so, but with expected 
additions to the system later this year it should become 
possible. 

3.1 Main Program The main program controls the 
retrievar-of data. It searches for a particular 
file on the tape, reads and prints file labels, 
and controls the processing subroutines called. 
When all subroutines have been called and processing 
of that file is completed the main program will 
proceed to open the next day's file if this is 
desired and start processing data in this file. 
When the data for the required number of days 
has been processed, the program will rewind the tapes 
and halt the computer. 

Figure 12 is a generalised flow chart of a 
retrieval program. Before each processing subroutine 
is called, subroutine CHECK is called. This sub­
routine reads a card to determine what variable is 
to be processed in the next sub-routine and checks 
the parameter list at the start of the file to ensure 
that it has been recorded. If not, the line printer 
prints "Parameter not present" and the next subroutine 
is skipped. 

For most geophysical data processing procedures, 
the first subroutine will involve reading navigational 
data, interpolating and storing this for processing 
of other parameters such as magnetics or gravity • 
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Thus a complete program might proceed as follows: 

1st pass: Read navigational data and store 5 min. 
fixes in memory. 

2nd pass: Read magnetic field data and output magnetic 
anomalies on a scratch tape. 

3rd pass: Read gravity data, compute free air anomalies, 
and update scratch tape to contain magnetic 
and gravity data. 

4th pass: Read bathymetry data and scratch tape. 
Print all data at a specified time interval 
on the line printer. 

Such a program could be used for producing a detailed 
geophysical data report. Alternatively, the same 
subroutines 1 and 2 could be used to prepare a scratch 
tape of magnetic anomalies for spectral analysis. 

3.2 Subroutines Any set of self-contained subroutines 
can be used with the basic program provided, of course, 
they conform with the limitations of the computing 
facilities available. 

The following points should however be borne in 
mind when writing any subroutine for use in the retrieval 
system: 

1. All data available for each complete day is recorded 
in a single data file on the tape. 

2. The data is written 
one-minute records. 
being recorded each 
integer words. 

in binary form in blocks of ten 
With the range of data presently 

block of data consists of 160 

3. Since subroutine CHECK can be used to check through 
the parameter list at the start of a file for the 
variable to be processed and find its location in 
the read array before, passing control to the sub­
routine, the correct variable can always be selected 
for processing. If the variable has not been 
recorded in a particular file, that file can be 
skipped. 

4. Retrieval Program Operating Instructions 

4.1 Program. Read arid Process Geophysical Data File. 
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4.2 Subroutines The basic program contains two sub­
routines plus those required for actual processing of 
the data. 

i) Subroutine COMPARE. This subroutine is used for 
searching for a particular file label. 

ii) Subroutine CHECK. This subroutine is used to check 
the parameter list at the beginning of each one day 
file to see that a particular variable has been 
recorded in that day and to determine its location 
in the data block. 

iii) Data Subroutines. These are dependent on the par­
ticular data being retrieved from the file and the 
form in which it is to be output. 

4.3 Sense Switches. No sense switches are used in the 
basic program. 

4.4 Operating Instructions. A listing of the main 
program plus subroutineslJOMPARE and CHECK is given in 
Appendix 5. The first instruction is a PAUSE. After 
pressing GO the computer reads a control card to 
determine if the first file is to be processed. If not, 
it reads the next card to determine which file is the 
first to be processed and then proceeds to search for 
this file printing out the labels of all files passed 
in its search. Having located the correct starting file 
the printer spaces up one page, prints the parameter list 
at the head of the file and proceeds to subroutine CHECK. 
Subroutine CHECK reads a parameter card and looks for 
this parameter in the list that was read from the tape 
and positions the tape at the first data block. The 
first data subroutine is then called. After all sub­
routines have been completed, a further control card is 
read to see whether the next file is to be processed. 
If so, the process is repeated, otherwise, the tapes 
are rewound and the con~uter halted. The procedure is 
as follows: 

i) Load magnetic tape units with the edited data tape 
and a scratch tape and set the unit numbers according 
to the control card. 

ii) Load the card reader with cards in the following order: 

Control card 
Parameter to be processed in first pass. 
Parameter to be processed in second pass, etc. 
Control card, etc. 

• 
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The continuation control card and parameter 
cards are repeated for the number of files to 
be processed. The parameter cards need only 
be included if subroutine CHECK is used. 

iii) Press GO. 
The required files will be processed, after 
which the computer will halt. 
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APPENDIX I 

CARD AND TAPE FORMATS 

Friden code is used on all paper tapes. 

1. List of standard Geodal tape formats: 

Number 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Data Recorded 

DAY, TIME 

a) DAY, TIME, GRAV 
b) DAY, TIME, MAG 

DAY, TIME, GRAV, MAG 

a) DAY, TI~,DECCA 
b) DAY, TIME, VLF 

a) DAY, TIME, GRAV, DECCA 
b) DAY, TIME, GRAV, VLF 
c) DAY, TIME, MAG, DECCA 
d) DAY, TIME, MAG, VLF 

a) DAY, TIME, GRAV, MAG, DECCA 
b) DAY, TIME, GRAV, MAG, VLF 

DAY, TIME, DECCA, VLF 

a) DAY, TIME, GRAV, DECCA, VLF 
b) DAY, TIME, MAG, DECCA, VLF 

DAY, TIME, GRAV, MAG, DECCA, VLF 

DAY, TIME MAGTEN 

DAY, TIME, GRAV, MAGTEN 

a) DAY, TIME MAGTEN, DECCA 
b) DAY, TIME MAGTEN, VLF 

a) DAY, TIME, GRAV, MAGTEN, DECCA 
b) DAY, TIME, GRAV, MAGTEN, VLF 

DAY, TIME, MAGTEN, DECCA, VLF 

DAY, TIME, GRAV, MAGTEN, DECCA, VLF 

Characters 

7 

11 

15 

19 

23 

:J7 

31 

35 

39 

47 

51 

59 

63 

71 

75 

NOTES: DECCA reading corresponds to two 6-character records, 
the first of each being an alphanumeric character. 
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NOTES (Cont'd) 

MAG refers to 1 minute magnetic field reading. 
MAGTEN refers to ten 6-second magnetic field readings. 
VLF reading consists of three 4-digit readings 

The order of data sampling, and hence the location of data in 
the record on the paper tape, is determined by the programmer. The 
order is: 

DAY, TIME, MAGI, DECCAl, DECCA2, MAG2, MAG3, MAG4, MAGS, 
MAG6, MAG7, MAG8, VLFl, MAG 9, VLF2, MAGID, VLF3, E.O.L. code. 

Whenever a particular parameter is not recorded that reading 
is not present on the tape and the record length is reduced by the 
requisite number of characters. 

2. Navigation Card Format. 

Columns 

1 

4 - 6 

7 - 10 

15 20 

24 - 30 

33 

Code 

1 

2 

3 
4 
5 
6 
7 
8 
9 

Data 

Code for start or end of line 
"1" for start, "2" for end 

Day 

Time 

Latitude in degrees, minutes and tenths of a 
minute. -ve for south latitude 

Longitude in degrees, minutes and tenths of a 
minute, -ve for west longitude. 

Type of fix code 

Type of Fix 

Short to medium range electronic system, e.g. 
Decca; Loran, A, B; Console, etc. 
Long range electronic system, e.g. Loran C; 
Omega; VLF; Dectra, etc. 
Celestial (stars & planets) 
LAN and sun lines 
Dead reckoning 
R.D.F. bearings 
Visual and radar range and bearings 
Satellite navigation 
Acoustic navigation 
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Paper tape format for manual recording of Decca Lambda and 
Depth. 

Characters Data 

1 - 3 Day 
4 - 7 Time 

8 Space 
9 - 12 Depth (uncorrected fathoms) 

13 Space 
14 - 19 First Decca coordinate 

20 Space 
21 - 26 Second Decca coordinate 

E.O.L. 

Paper tape format for Buoy range and bearing data plus depth. 

Characters Data 

1 - 3 Day 
4 - 7 Time 

8 Space 
9 10 Buoy number 

11 Space 
12 - 15 Bearing (degrees and tenths 

of degree) 
16 Space 

17 - 20 Range (in miles and hundredths 
of miles) 

21 Space 
22 - 25 Depth (uneorrected fathoms) 

E.O.L. 

Paper tape format for bathymetry tapes. 

Character Data 

1 - 3 Day 
4 - 7 Time 

8 Space 
9 12 Depth 

E.O.L. 

Data Format on Raw Magnetic Tape. 

Data is recorded in BCD code , one BCD record for each one-minute 
data record on paper tape. The format corresponds to the rr,axi:i:-:"J.nl 
Geodal format on paper tape (see (1) above). However if data is 
missing in a record, blanks are left on the tape rather than 
crowding the data present to the leoft as occurs on the paper 
tape, i.e. 75 characters are always written although any of these 
characters may be blanks in a particular instance. 
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7. Format of cards for correction of tape errors. 

7.1 Calendar correction card. 

The card contains the first and last times the error 
occurs plus the correct day. The format is: 

Column 

2 - 8 

10 - 16 

18 - 20 

7.2 Format corrections. 

Data 

Day amd Time written on tape at 
which error first occurs. 

Day and Time written on tape at 
which error last occurs. 

Correct day 

Cards are punched with the characters 
corresponding to the locations in the 
Blanks are left where data is absent. 
copied on to paper tape. 

in the columns 
magnetic tape entry. 

The cards are then 





00000 
.;;0000 
~OOOC 
vOOOC 
::';0000 -. ";'0000 
~OO04 
OOOOq 
I.iOC04 
v:)OOb 
vOO 1 I 
..;;CO I 1.1 

'.JOO 16 
')OO2Q 
.... OOJO 
{J003u 
vOOJU 
;'CCiJO 
00033 
COO&;I 
';OOl.lb 
OOOSb 
\)OO6~ 
.:J0C,7b 
~O II 0 
iiOl2c-
00lJ2 
" OI4Q 
C,0156 
00161 
vOl71 
(,,0 I 7t:i 
IJ0210 
00215 
(10225 
00232 
(,0242 
0024~ 

00251 
\l0~S4 

... 0257 
Q02~n 

00257 
.;;0257 
,;0263 
v026~ 

00267 
C.C270 
1.10274 
"O27~ 
{J027b 
\10302 
0030::> 
I.IOJII 
;';0311.1 
OCJ20 
\)032(i 
O:l32C 
\J0324 
iJOJ2 LI 
(.0 0324 

49 APPENDIX 2 
o T~~NSFEH OF PA~ER TAPE RECORDS TO sr~ND~RD FO~MAT MAGNETIC TA~E 
C P~0GH~M ACCEPTS PA~E~ TAPE DATA MAX ~F 80 MITS/LINE, DEGID~S WHAT 
C 0 A T A '5 p ~ t:: S E "l TAN [) .J R I T E S 1) I\'T A 01\1 MAG NET leT APE INS TAN 0 A ~ D 
C FOQt1A 1 
C SENSE SWIICH nATA I.WRITE HEAnING~ 2.ENDFILE + ~EWIND 3.CALL ~MT , 

C a.CALL SELECT I I 5.CALL SELECT 12 6.~~CKSPACE IN RMJ 
INTEGER T,TI,T2,T3 
1)l,.,E\lSIUf'l 1(2fJ'»,LMHI01) 
pAUSF;: 

I FORMAT(dORI) 
2 F 0 ~ 111'1 T ( ( 7 t I 7 ) 
100 FiJRI1AT(IH) 
101 FORM'T(15Y ILL~GAL FORMAT) 
III FORM"T(I)(,ri,:,:~1) 

C ------------------------------------------------------------------C STATEMENTS ~O, 15 ARE rHE FOqM~T SIAIEMENTS FOR W~ITING THE 
C MAGN f TIC TAP~ ENTRY ~OR THE OIFFE~ENT INPUI DATA 
50 FO'~11A'1 ( l~H I ) 
5 I F 0 r~ MAT ( S 5 R I , '1)( , II R I , I~ X , a R' ) 
52 FORMAT< I ~R I" 2X, 481n ) 
53 FORI"IAT( lid ,I~X,IP.IRI ,LlX,IIRI ,4X,I.IRI) 
511 FOfmA.T<1~1,1I,(,4RI"2X,1.I8HI) 

55 FORMAT< I':>RI, 12X,281(1 ,IIX .. 4RI ,IIX,IHU) 
56 F0RI'1ATC fRI ,4'(,IIRI, 12x,28RI ,lll(.,LlRI ,4X,4RI) 
57 FORMAT(21HI ,~8X,IIRI ,I.IX,LlHI ,IIX,4RI) 
60 FOHMAT(7RI,~X,16~1,28X,4HI,4X,LlRI,I.IX,I.IH~) 

I) 2 F 0 H MAT ( I I R I , 'I X , I 2 q I ,28 X , II R I , a X , LI r~ I , II X , II R , ) 
til FORMAT(7HI,HX,12RI,28X,4HI,I.IX,LI~',"Xt4H') 

64 FORMAT(21H) 
65 FORI",AT( I~R ,IIOl(,IIRI ,1~X,4RI ,IIX,4RI J 
66 FO~MAT(l~1 IIx,16RI) 
67 FO~MATC IHI 4X,4RI ,40X,4RI ,/IX,IIRI ,qX,4IH) 
68 FORMAHIIH ,4Xtl2RI) 
69 FORMAT<IIH tllqX,qRI,qX,4~1,4X,4RIJ 
70 FOlmAT(/RI fl.(,12RI) , 
11 FORMATC1RIII/:P<,IIRI,Llx,aRI,IL<,IIRI) 
72 FORMAT(ISR) 
73 FOHMAH/HI Ul(,LH~1) 

74 FORMAT(IIM) 
7S FOqMAT (IR I 
C 
C 
C ~ENSE SWITCH'CONTROL STATEMENTS 

IF(SENS~ SWITC~ 2)?JO,2L10 
230 ENOF I LE :~ 

r~EI'l1 NDJ 
GO TO 2~O 

240 IF(SENS~ SWITCH 3)210,211 
210 C)~LL RMI 

Gf) TO 220 
21 I (F(SENSE S~11CH ' LI)~12,220 

212 CALL SELECT(1,1 I) 
IF(~ENS~ ~wlTCrl 5)~~l,220 

211 CALL SELECT (3,12) 
220 IF(SE~S~ swITCH 1)5~0,600 

C 
C W~IIE O\Tr\ FOHMAT ON MAGNE'tC TAP~ 

~OO w~ITE OUI~01 TAPE 3,5000 
5000 ~~HMAT( 12H ~ATA FUHHAT/8ql~ TIME(I~7)tnpAV(~-1 l)tMAGI(12-IS),D~CCA( 

I 1~-21),MA~?-3(2H-5~).VLFI(5~-59),MAijq(60-63)/87H VLF2(6L1-67),MAGIO 
.2(oi)- ·11 ),VLFH /2-7<:') ,LAT(lf)-~' ) ,LO"l(H!:J2-8R) ,FIX CUOE(89),DEPTH(90-9 ' 



\j0324 
.:J04Qti 
OOLlOb 
V040ti 
OOLlOt:> 
i.I042~ 
(J04L1!:l 
004SLI 
J046 '1 
iJOLlti7 
(lOSI3 
1)05103 
(J051!:l 
OO!:>17 
110 5 ,1 
v0521 
0,)0521 
(;O~21 

vO~21 

V0521 
VOS21 
vv5L11 
vOSQ3 
v05S1 
(JOS61 
~0561 
\)0620 
(,0620 
(;0625 
00632 
(j0637 
v06QQ 
VU651 
v0656 
v0663 
00670 
v061!:l 
00102 
00707 
00111t 
00721 
v0126 
(,0133 
00731 
00137 
\)0737 
IoiOH2 
v0761 
00162 
.. 0162 
v076e! 
01002 
"1003 
(dO II 
C.I031 
~1032 

vlOS2 
,;; i OSo3 
vlCSI 
~ 110 I 
<I II 02 
I) I 122 

c 
c 
c 

6000 

C 
600 

c 
c 
c 
c 
c 
C 
3 

10 
II 

c 

12 
13 
14 
15 
16 
11 
18 
19 
20 
21 
22 
23 
21i 
21'1 
25 
C 
C 
20 

c 
C 
30 

31 
311 

312 

32 
321 

322 

33 ') • ) 50 

I~EAD,W~1 rI:' ANIl PRINT TAP!:. LAAEL 

READ I,(LAH(K),K=I,BO) 
WRITE OUlI-'UT TAPE 3,1,(LAR(I(),K-I,80) 
PRINT 1,(LAfHKJ,K=I,IjO) 
P~INT 6UOO 
FORMAT(1IH PRINTOUT OF FURMAT AND TIME INTI:.RYAL CHA~GES AND ILLEGA 

IL INPUT FO~~ATS) 

INITIALlLATION 
K-O 
TI-O 
MOFFI .. QOOOOUo 
MOFFI--I IF Ir IS ASSUMED IHAT GHAV IS NOT PUNCHED ~HEN CONFU~ION 
A~ISES I.E. ~A~ AUT NOT GRAV pqESI:.NT ON THI:. INPur TAPE. 
MOFFI.4000~OO IF G~AV NOT MAr, PRE~E~T ON THF. INPUT IAPE 
'''10FFI=O IF CIlMIJUT[R IS TU DECIOE HY REAOING CARDS 

~EAD PAIJE~ TAPE AND COUNT CHARACT~RS PUN~HEn 

~EAD INPUT TAI-'E 8,1.<1(11"11-1,80) 
DO 10 J=MO,I,-I 
1F<ltJ)-48JII.IO,11 
CONT I ~JUE 
t2-(1.7)+lool(b)+IOool(S)+IOOool(4)+IOOOOol(3)+IOOOOool(2)+100UOO 

10 0 1(1) 
CONrKuL STATEMENTS FOR OIFFERNENT INPUT ~ATA 
IF(J-7S)12,lO,12 
IF(J-63) l:i,31, 13 
(F(J-S9JI4d2,ILI 
IF(J-!:ll) I~, 13, 15 
IF(J-'n) 16,34, 16 
IF(J~.19J 17,.i5, 11 
tF(J-.'J) IMdti, 18 
IF (J-3 I ) I 9,.11, 19 
IF(J-21)20,J8,20 
IF(J-23)21,39,21 
IF(J-19)22,!.IQ,22 
IF(J-IS)23,QI,23 
IF(J-II )24,&2,24 
IF(J-61 )241 ,Q5,2L11 
1 F' (J-ti2) 2~, 4~ ' ,25 
IF(J)26,J,26 

PRINT ILLEGAL FORMAT AND nATA 
PRINT 101 
PRINT 111.«(11).11=1,80) 
GO TO 3 

WRITE STATEM~NTS FOR PRODUCING oUIPur TAPE OF STANDARD FORMAT 
WRITE OUTPUT TAPE 3,50,(I(llltfl.I,1~) 

GO TO 4 
IF(1(16)-~)312,312.311 , 
WRITE OUTPUT TAPE J,Slt(J(II),II·I,1t3) 
GO to 4 
WRltl:: OUTIJI./T TAPE 3,5<'.(1(11,,11-1,63) 
r,o to 4 
IF(I(12)-9)322,322.321 
WRITE ourpUT TAPE 3,53,(1(1I),rl.I,~9) 
GO TO " 
WRITE OUTlJur rAPE 3,54'(I(II),II·lt~~) 
GO TO " 



V 1123 
vii ~3 
u I i ~4 
vi 164 
\j I 165 
v120~ 
.J120b 
V 21~ 
V 211 
V 2215 
oj Ub 
(I 226 
v 22b 
v 23J 
V 25J 
-J 254 
~ 261 
iI JOI 
v JOb 
V JIO 
IJ 31 I 
V J31 
(J 332 
V 34C 
V 360 
~ J61 
o 401 
V ~02 
vilJOb 
u I ~ ' 13 
011J22 
<)lq22 
o ~22 
V 1J27 
II 1J35 
.... 4S:j 

o 1J5b 
iJ ~16 
o ~17 
(, 504 
i.I 51'2 
IJ 532 
V 537 
v 541 
V 542 
(J 562 
{" 563 
o 511 
(; 61 I 
o 6'2 
v 632 
\, 633 
V 553 
v 654 
Q 660 
o 665 

" 614 o 614 
V 614 
V 701 
\j 721 
V 722 

33 

311 

35 

3b 
3651 
361l 
C 
C 
C 
3b5 
361 

362 
363 

36f\ 

37 

38 
381 

382 

3Y 
3991 
398 
C 
C 
399 
31:11 
393 

39~ 

392 
395 
396 

397 

40 
401 

402 

IJ I 

1J2 
4251 
42" 
C 
C 
'.25 
421 

422 

51 
w~I1E OunJIJI rAPE J,~5;(I(II""·I,!;)f) 
GO to q 
~~IT~ OUT~UT IAPE J,S6,(I(II),II-I,Ql) 
GO TO Il 
WRITE OUtPUT IA~E J,~7,(I(II),II-I,39) 

GO TO U 
1 F" (HOFF 1),11:)1 d!:iU, Jb~ I 
IF(MOFFI-IJOOOOOO)]b4,363,JbQ 
R~AD. 2,~OFFI,MOFF2 
MOI='FI,MlIFF2 IS THE. TIME INrE~YAI. FO~ WHICH NO H~G HEADINGS WEWE 
QI-HAI"lEIJ. I'Jl'lJJ I)A'~ OF' IHIS FORHAT ,\SSUHEIJ TO BE TiHE,GRAVtI>I:.CCA. 
YLF lJUIHIH, THI5 INTE~YAL 

IF (T 2-~10FFI ) It; I ,362,.162 
wRITE OI)TI'UT rAPE 3,tW,(ICl!>,II-ltJ!;) 
GO TO 4 
IF(T2-HOFF2)3bJ,363,Jbl 
WQITE OUTu'jf rAPE J,ti2,c1(1I),II-I,.iS) 
IF(TZ-MUFF2IQ,Jfib,Q 
MOFFI"O 
GO TO Q 
WRITE OUTI'UT TAPE 3,63,CI(II),I'-',31) 
GO TO q 
IFCICI61-9)~o~,J~2,381 

W~ITE OUT~UT rAPE 3,64,(1-(11,,"-1,21> 
GO TO- q 
WRITE 00T~UJ rAPE J,ij5,(ICII),I'-I,Z7) 
G,) TO IJ 
IFCMOFFI)JYI,3YB,3Y91 
IF(HOFF'I-Q000000)39~,395.J9R 

REAO 2,f10FFI,MOFF2 
INPur DAT~ OF THIS FORMAT DURING liME INTE~VAL MO"I.MOF'2 ASSUMED 
TO AE T1ME,G~AV, AND EITHE~ DECCA O~ VLF 
IFCT~-MUFFI)391,392,J92 
IF(ICI2)-YIJYQ,JY4,lY3 
I·/RITE OUTI-'UT TAPE 3,66,(I(II)t'lI-I.2J) 
GO TO IJ 
WRITE OUTPUT TAPE 3,67,(1(11),11-1,23) 
GO TO q i 

IFCT2-MUFF2)395,395,391 
IF( I (12)-9)3Ql,397,.1Q6 
WRItE OUTPllT TAPE J,68,CI(11),II-I,23) 
IF(T2-HOFF2lQ,QOO,q 
HOFFI-" 
GO TO q 
WRITE OUT ... IJI TAPE 3,6I:1tCl(l,),1'-',23) 
GO TO q 
IF(lC8)-9)402,Il02,QOI 
WRITE OUTPUT TAPE 3,lO,(I(II),II·I.19~ 
GO 10 4 
WRITE -OI.ITI'IIT TAPE 3,1,,(1(11),11-1.19) 
GO TO IJ 
wRITE OUTPUT TAPE '3,72,(1(11"11-1,15) 
GO TO IJ 
IF' ( HOF F I ) IJ ? I , II 2 II • IJ 20; I 
IF(MOFF'I-QQOOOOO)IJ24,1J23.IJ2Q 
READ 2,HOFFI,MUFF2 
INPUT DATA OF THIS FORHAT UURING liME I~TE~VAL MOFFI.HOFF2 ,SSUMED 
TO HE TIME.GRAY. 
IF(T?-MOFFI)U21,Q22,IJ22 
W~ITE OUTPur TAPE J,7J,(I(II),II-I.JI) 
GO TO 4 
1F'(T2-MOFFZ)1J2J,Q?J,Q2' 



l.i1121 ~2 .' 
111741 
(J115~ ~26 

vl15b 
U 1757 ~5 

1111bl ~51 

;;1174 
u 117':J ~~ 

Q 1111 ij~1 

no 12 ~52 

020111 ~~~ 

020211 
n025 ~3 

v201!':J 
('20J.lb C 
020J.lb C 
020J.lb C 
v20~b ~ 

02051 
1.12050 6 
02063 5 
\i2 I 02 1 
iJ210J.l 
02106 
",2101 8 
v211J.1 9 
.)2133 
v213!) 
02131 
021J.10 250 
021112 

SUBPROG~AMS 

RMT 

52 
WRITE OUTPUT TAPE 3,14,(1(1 I ),11-1,1 I) 
IF(T~-MUF~~)1!,1I26,4 

MOFFI'"O 
GO TO 4 
DO a~1 II·ti~,':J6t-1 

1(11)'''(11-2) 
GJ TI) II':J? 
DO 41J1 'f=bi,':Jb,-1 
I ( I 1 ,) ,. I ( I 1 - f ) 
DO /.Ill;:> 11='-, 2 ,.,':J 
1(11)·0 
GO TU 31 
WRIT~ OUTPUT JAPE 3,15,(1(11)"1"'1") 
GO TO /J 

PRINT DAIA IF lIME nETWE~N QATA INPUT CHANGES HY MOHE THAN ON~ MIN 
I UTE OR FOHMAT CHANGES. 
T-T2-TI 
IF(T-I )lhf:;,8 
IF(J-K)':J,7,S 
PR 'N T I I 1 , ( I ( 1 1 ) , I 1 II I , RC) 
TI .. T2 
I< .. J 
GU TO 3 
Pi~INT· 100,TI 
PQ I NT II I t< I( 1 I ) , II -" 80) 
TI-T2 
K .. J 
GO TU 3 
STOP 
END 

SELECT 

PROGRAM ALLUCATION 

U222tJ t< 02221 T I 02222 MUFFI 02223 I 1 
(,22211 J 02225 T2 02226 MOFF2 02221 T 

('2230 025/JQ LAB 

PROGRAM END 



vOOO" 
OvOO" 
v0004 
~0004 
i; 0004 
";0(;0" 
v0001 
.\iOOI3 
IJOOI~ 
':;C022 
\i0042 
1.0050 
(')0050 
vOl01 
VO 114 
vOl33 
'"·0135 
,,01111 
\}vlll3 
,,0145 
IJOl65 
\.016b 
\)\)170 

c 
c 

1000 
1001 
100 

3vO 

2CiO 

1120· 

430 

53 
SUl-iROUTJNt: I~Mr 

THl~ SUHROUI I~E ~EAnS MA~~ETIC TA~E In FINU L_Sr ENI~Y S~ECIFIED 
t1'{ T:i 
()1.1E::NSION I<bC) 
I 1\1 T E G E R T.~, f (I 
FCl"lMA T (30R I ) 
F ;) Ii 11 A T ( I )( , ii~) I~ I ) 
F0P/'\AT(lti) 
f,EA.D IOUd3 
~r::Al) INI-'Uf TA..,!: 3,luOU'(I{II),II-I,IH)) 
IF(I(I)-~)200,jOO,JOO 

T~-I(1)+IOOI(h)+IJUoI(S).luooal(4)+IGOOOOJ(~)+IOOOOOol(2)+100000 

101) I ( I ) 
IF(T"-T3)3~Q'''OC,II~O 
ilRINf 1001,( I( 11),11"'1,80) 
PAUSE 
IF(SENSE SWITCH b)q~Otll30 

IiACI\~PACE j 

AACK~PACE J 
R E:. AD. I N PUT T _ fJ I:: 3, I 000 , ( I ( I I ) "1 I IS I , Ii U ) 
GO TO "00 
~E:.TURN 

ENn 

PROGRAM ALLUCATION 

\i0217 RMT OUUI TJ OV222 I I 00223 T4 

0,)0224 I· 

PROGRAM END 





00000 
OOOO~ 

OOOO~ 
00004 
00006 
000 II 
OOOI!:» 
COOl7 
00022 
OO()2~ 

00025 
':'0025 
00025 
00107 
00 III 
00111 
00 III 
00115 
00121 
00140 
(.10160 
00160 
00160 
\10164 
00203 
00223 
00227 
00233 
00233 
00240 
00262 
00267 
00271 
00271 
00271 
(10302 
<10306 
110321 
00324 
00325 
v03~~ 

00353 
00353 
00412 
00417 
00424 
00426 
00433 
00446 
(J0462 
C0506 
00507 
00514 
00520 
00531 
00536 
00536 
00556 
00550 
006t!:» 
00622 

10 
12 
IS 
20 
25 
5000 

C 
C 

30 

C 
C 
31 
I 

2 
C 
4 
13 
13.1 
3 
C 
C 
32 
51 
52 
50 

5 

500 

134 
6 

7 
80 
81 
800 
C 
8 

II 

55 APPENDIX 3. 

CORRECTIUN OF MAG 'A~E FROM CARDS AND PA~E~ TAPE 
I~TEGER T,TI,T2,T3,DAy,T4 
DIMENSIUN l(ijO),J(HO),LAH(MO) 
PAUSE 
FORMAT( IOORI) 
FORMA T( 11, ~(lR I ) 
FORMAT(18) 
FORM~T(218, I~) 

FORMAT(80RI) 
FORMAT(12H ~ATA FORMAT/84H TIMF(I-7),GRAY(8-11),MAGI(12-IS),DECCA( 
116-27),MAG2-8(28-S~),VLFI(S6-S9),MA69(60-63)/87H VLf2(84-67),MAGIO 
2(6A-71),VLFJ(72-75),LAT(76-81),LONG(H2-88),FIX COOE(89),DEPTH(gO-9 
33).) 

T :~·O 

WRITE LAREL WITH SENSE SWITCH 3 ON. 
IF(SENSE SWITCH 3)30.31 
WRITE OUTPUT TAPE 2,5000 
READ 25,(LAAtll),II-I,80) 
WRITE OUT~UT TAPE 2,25,(LABtll),II-I,80) 

READ FIRST ENTRIES OFF CARUS 
IF(SENSE SWITCH 1)1,2 
READ JO,(I(II),ll s l,80) 
WRITE OUTPUT TAPE 2,10,(I(II),I~-I,MO) 

IF(SENSE SWITCH 1)1,2 
IF(SENSE SwITCH 2)3,4 
R~AD TIME OF FIRST CORRECT ENTRY WIJH SWITCH 2 OFF. 
READ 15,T4 
READ I~PUJ TAPE 3,12,T,(I(II),II-I,ijO) 
IF(T-T4)IJ, .1,13 
BACKSPACE ,1 
READ CALENDAR CORRECTION.TI,T2 TIME FO~ WHICH CO~RECTION IS TU BE 

IAPPLIED. 
READ 20,TI,T2,DAY 
IF(SENSE SWITCH ~)52,5 

PRINT 50,T,TI,T2,TJ 
FORHAT(4IB) 
CALL EJECT 
READ INI->UT TA~E 3,10,(ICII),II-I,110) 
IF(IC2)-9)500,500,~ 
T.I(1)+IOOI(6)~IOool(5)+IOOO.I(4)+IOOOO.I(J)+1000Oool(2)+IOOOOOOor 

1(1) . 

IF(T-3650000)134,134,5 
IF<T-TI )80,6,7 
SENSE LIGHT I 
ICI)-DAY/IOO 
1(2)-DAY/IO-IOOICI) 
1(3)-OAY-IOooICI)-IOol(2) 
T-I(7)+IOOI(S)+IOOOI(5)+IOOOol(4)+IOOOooOAY 
GO TO 800 
IF(T-T2)6,IS,J2 
IF<SENSE LIGHT I )dl ,800 
READ 20,TI,T2,OAY 
IF(T-T3J JI" 11,8 
READ FO~MAT CO~~ECTION F~OM TAPE 
READ INPUT TAPE 8,25,(JCII),II-I,MO) 
T3·J(7)+IOoJ(6)+IOooJ(5)+100ooJ(4J+IOOOOoJ(3)+IOOOOO.~(2)+10000000 

I J ( I ) 
IF(T-T3) 14, I 1,8 
DO I 10 I I • I .80 



0062IJ 
00632 
006IJO 
006Q5 
006IJb 
00665 
00667 
00670 
00710 
00711 
00711 
00713 
00721 
00726 
00727 
0073'1 
OOH I 
007Q7 
00754 
00756 
00766 
00767 
-01007 
010-10 
01027 
01030 
01032 
01036 
01042 
01061 
01062 
0106'1 

5() 

Ir(J(IIJ-9)110.IIO.1101 
1101 trCJOI J-IJ8) II" 110, III 
110 CONTINUE 

GO TO 112 
III PRINT 25,(J(II ).11-1.80) 

T .1"0 
GO TO 187 

112 WRITE OUTPUT TAPE 2"0,(J(II"II-I'~O) 
GO TO 51 

C CHECK ~UR ALPHANUMERICS 
I IJ DO 170 I I - I .80 

1~(I(II)-9)170,'70,16S 
170 CONTINUE 

GO TO 11 
165 1~(11-16JI75,'70.175 
175 trcl'-22)ISO,170,180 
180 IF(ICIIJ-IJS)186.170,186 
186 1~(11-25)185,'90,185 
190 DO 191 11-16,21 
191 1 C I I )-0 

. GO TO 1'10 
17 WRITE OUTPUT TAPE 2,10,(1(11),11-1,80) 

GO TO 51 
185 PR I NT 25, ( I ( I I ) , I I· h 80 ) 
187 ·CALL EJECT 

PAUSE 
I~(SENSE SWITCH 5)190,60 

60 IF(SENSE SWITCH 6)176,51 
176 READ 25,(1(11)"1-"80) 

GO TO III 
STOP 
END 

SUBPROGRAMS 

EJECT 

PROGRAM ALLOCATION 

01122 T3 o I 123 I 1 0112Q Til 
I) 1 126 T I 01127 T2 01130 DAY 

o I I J 1 Ol2S1 J 01371 LAB 

PROGRAM END 

01125 T 



.. 

" 

.. 

00000 '" 
00000 C 
00000 C 
00000 C 
00000 C 
coooo C 
00000 C 

_0000" 
0000" 
0000" 
.00004 
00004 C 
00004 C 
00004 
00004 C 
00004 C 
00004 
00004 
Cl0004 
00004 C 
00004 C 
00004 C 
00004 
00006 
000111 
00024 
00032 
00042 
00052 
00062 
00072 
00 02 
00 05 
00 01 C 
00 07 C 
00 01 C 
00 01 
00 01 
00 07 
00 01 

00 " 
00 13 
00 I~ 
00 20 I 
00 23 2 
0012b C 
00 26 C 
00 26 C 
vO 26 C 
CO 26 
00 37 20 
00 45 
00 47 
00 51 
'00 56 C 
00 56 C 
00 56 C 
00 56 3 
00200 
00221 30 
00225 

57 APPENDIX 4 
EDIT ANa WRITE FINAL DATA rAPE 
------------------------------------------------------------------
OIHPUT FILES 

VTAPE FILE I T~PE LAHEL 

WRITE TAPE VTAPE,R~M,CHNO,VNM,MEANy,FACT,J~IG,KOUNT,DELT 
DIMENSION RNM(S),CHNO(17"VNM(J,I,),MEANV(17),FACT(17) 
DIMENSION RUB) 
INTEGF.R RNM,CHNO,OELT 
REAL MEANV 

COMMON STOR~GE 

COMMON RNM,CHNO,VNM,MEANV,FACT,JBIG,KOUNT,UElT 

DI~ENSIUN 5UM(12) 
INTEGER VTAPE,SCRATCH,EOF,CHNN,BLANK 
INTEGER F,D,T,TNI,TN2,TN3 

PROGRAM CONSTANTS 

NEW-IS2950 
RL(I)-S6~7904 

RU2)--6722S0S 
RU 3) "41) 11584 
Rl( 4) --3994515 
RL(S)·-J994515 
RU 6' --J994S 15 
RL(1)--399"S1S 
RUS)--J99451S 
BLANK--J994575 
PAUSE 4095 

INITIALIZE 

DIMENSION 1'1(10) 
INTEGER F,O,T,TNI,TN2 ,TN3 
COMMON M,J2,K,F,D,M4,T,TNltTN2,MAC,TNJ 
TNI-O 
TN2-0 
TN3-" 
PRINT I 
FORMAHIHI) 
FORMAT (111111) 

READ TAPE CONTROL CARD AND WRITE 'A~E LABEL IF -NEW- IS SPECifiED, 
OTHERWI~E ~OSlrION OUTPUT TAPE TO E~O OF PHEYIOUS DATA RECORDS 

READ 20,KONTROL,VTA~E,SCRATCH 
FORHAT(~J,26X,II,29X,II) 

REWIND nAPE 
REWI.~D ~CRATCI-4 
IF(KONTROL-NEW)J,6,3 

READ ANU PRINT TAPE LABEL 

READ IN~UT TAPE VTAPE,1,(SUH(I),I-I.10) 
PRINT 30,(SUM(I),I-"IO) 
FORHA H I X, I t)A8) 
CALL EOFCK(VTAPE,LITE) 



00230 
(J023!) 
002.]!) 
002J~ 
0023!) 
00243 
00262 
00266 
00273 
00300 
00303 

. OOJO!) 
00310 
00311 
00311 
00311 
00311 
00314 
00317 
00322 
00323 
00323 
00323 
00323 
003411 
00347 
00352 
00373 
001100 
001122 
~01l23 

001125 
001l2ti 
001l2ti 
001l2ti 
001120 
0011117 
0011511 
001162 
001162 
00l/62 
001162 
001164 
001167 
00506 
0050t> 
00532 
00561 
00560 
00571 
00576 
00603 
00606 
00610 

, 00613 
00642 
00647 
00650 
00653 
v0672 
00673 
00723 

c 
c 
C 
31 

32 

c 
C 
C 
5 

C 
C 
C 
6 
7 

8 

9 

C 
C 
C 
1000 
100 

C 
C 
C 
1100 

101 

I I t) I 
110 

1102 
1103 

III 

11011 
II q 

2000 

58 
GO TO(31,3),LITE 

SEARCH FO~ -END OF TAPE- ~ECORD. ANU LIST ~~N NAMES ENCOUNTE~ED 

READ TAPE VTAPE,RNM 
PRINT J~,(~NM(I),I-I,8) 
FORHAT(2IX,~AII) 

CALL COM~ARE (~NM'~L,8,LITE) 
GO.TO (5,1I),LlrE 
CALL SELEcr (VTAPE,II) 
PAUSE 
CALL SELECT (VTAPE,II) 
GO TO .11 

POSITION TAPE TO WHITE OVE~ -END uF rAPE- HECORD 

CALL SELECT(VTAPE,12) 
CALL SELECT(VTAPE,I I) 
PRINT • 
GO TO 1000 

READ NEw LA~EL FROM CARDS, WRITE UN TAPE AND PRINT 

READ 7,(SUM(I),I~I.10) . 
FORHAT( IOAB) 
CALL EOFCK(15J6,LITE) 
PRINT 30,(SUM(I),I-.,10) 
GO TO (9,S),LITE 
WRITE OUTPUT TAPE VTAPE,l,(SUM(I),I-I,IO) 
GO TO 6 
ENIJFILE VTAPE 
GO TO 1000 

READ RUN IDENTIFICATION FROM CARD~ 

READ 100,(RNM(l) .. • .. shDELT 
FORMAT(8X,8AII,5X,IIl) 
IF (RNM(I )-ALANK)I 100,9000,1 100 

READ VA~IA~LE lUENT1FICAI ION FROM CA~DS 

J=I 
PRINT 
PR I N T 101, (R'NM ( I ) , I al ,8) 
FO~HAT(27H GEO~HYSICAL DATA FOR RUN 8A4,/, 31H 

IE CHAN) 
READ IIO,CHNN,(VNH(N,CHNN),N-I,3) 
FORMAT(~X,12,IX,3A8) 

CALL EOFCK(I5Jti,LITE) 
GO TO(2000,II02),LITE 
IF(CHNN-.6)II03,1 103,1 104 
CHNO(J)"CHNN 
JRIG"'J 
J-J+I 
PRINT III,(VNM(N,CHNN),N.I,J),CHNN 
FORMAT(IX,3A8,3X,12) 
GO TO '10' 
PRINT 114 

VARIABL~ NAM 

FORHAT(5X,qSHCHANNEL NUMHEH EXCEEUS 16. PRUGRAM TERMINATED) 
GO TO 9000 
WRITE TA~E VTAPE,RNM,CHNO,VNM,HEANV,FACT,J~IG,KOUNT,DELT 

ENIJFILE VTA~E 

., 



0072~ 
00727 
00730 
(,0730 
00730 
00730 
{J0730 
00730 
00760 
00763 
0076b 
00770 
00771 
C0711 
00771 
00711 
00713 
00716 
01001 
01003 

c 
c 
c 
c 
c 

C 
C 
(. 

9000 

PAUSE 
CALL EO IT 

59 

WRITE .~NU OF TA~E. MECOMD AND ~A~K uP SO IHAT THIS RECOR~ WILL BE 
WRITTEN OVEN DURING THE NEXT RUN. IF THIS IS THE LAST RUN, THE 
2ENO OF T~~Ea ME COHO WILL MEMAIN IN ~LACE 10 MARK THE END OF UATA 

WRITE TAPE VTA~E,RL,CH~O,VNM'MEANV,fACT,JBIG,KOUNT,UELT 

CALL 5ELECT(VTAPE,12) 
CALL 5ELECT(VTA~E,1 I) 
PAUSE 
GO TO 1000 

TERMINATE ~ROGMAM 

REwiND VTAPF.: 
PRINT I 
PRINT I 
STOP 
END 

SUBPROGRAMS 

EOFCK COMPARE. SELECT EDIT 

PROGRAM ALLUCATION 

01034 NEW 010.'~ RLANK 01036 KUNTROL 01037 VTA"'E 
01040 SCRATCH 01041 I 010"2 LI TE 010113 J 
01044 CHNN 010"5 N 

OIOlib RL 01 ObI;; SUM 

COMMON ALLOCATION 

00000 RNH 00010 CHNU OU031 VNM 00171 MEANY 
00211' FACT 0030.1 JRIG 00301l KOUNT 0030~ OELT 
0030b M 003?.0 J2 00321 K 0032l F 
00323 0 00324 M4 00325 T 00326 TNI 
00327 TN2 00330 MAC OU.BI TNJ 

PROGRAM END 



60 

00004 
00004 
00004 
00004 
00000 
00010 
00032 
00036 
00040 
00041 
00043 
00045 

SlJHROUT1NE COMIJARE(X,Y,lIiI(;,LITE) 
DIMENSIUN X(I),Y(I) 
INTEGER X,Y 
M-O 
DO 9 L-"LAIG 

9 M-X(L)-Y(L)+M 
IF(M) 10, 11,10 

10 .LlTE-2 
GO TO 9Y99 

II LITE-I 
999Y RETURN 

EN!) 

PROGRAM ALLOCATION 

00056 CUMPARE 00060 

PROGRAM END 

M 00061 L 



.. 

000011 
00004 
000011 
UOOOIl 
000011 
000011 
000011 
000011 
000011 
000011 
000011 
000011 
000011 
000011 
000011 
00012 
000111 
00027 
00032 
000110 
000511 
00057 
v00611 
00067 
00067 
CI0067 
OOC6·, 
00067 
00067 
00 011 
vO I I 
00 13 
00 I~ 

00 17 
00 17 
00 17 
00 37 
00 q!) 
00 60 
(;0· 70 
00 72 
00 72 
1)0 72 
00 7l 
v0172 
vOl72 
00174 
(}01711 
00273 
00300 
00310 
003111 
00317 
00323 
00327 
003311 
00344 
.;)0353 
00360 
00361 
00363 

C 
C 
C 
C 
C 

. 500 
510 
S20 
530 
540 
55(') 
560 
570 
SHO 
C 
C 
C 
C 
C 

C 
C 
310 

31.1 

311l 
C 
C 
C 
C 
C 
1000 
4 

40 

" I 
42 

"22 
2401 
240 
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SUHROUTIN~ EDIT 
SlIRROUTINE ~EAIJS RAW DATA MAGNETIt; JAPE ANU WRITES DATI\. F'ILE IN 

IALOCKS OF 10 MINUTlS.THE L~N~TH O~ tACH FILE IS I DAY OF Ol\.TA. 
2THE FIL~ IS PR~CEDED HY A ~ILE CONTAINING 'HE DAY AND VARIA~L~ 
31DENriFICAfiON AND IS CLOSED AY A FILEMI\.RK. 

D1HENS ION ~NM(!i) ,CHNO( 11), VNM( 3, I') ,MEANV( 17) ,FACT( 17) 
I~TEGER RNM,CHNO,OlLT 
REAL' MEANV 
COMMON ~NM,C~NO,VNH,MEANV,FACT,JHIG,KOUNT,DELT 
INTEGER F,T,rl,D,V,E,GMT,TI,G,VLFI,VLF2,VL~3,OEC',D~C2,DAY.'N'. 

ITN2,I\.LPHI,ALPH2,T4 
D I ME NS ION M ( 10) , I ( 100) , I 1 ( I 1'), 10) , I DUM ( I ) 
COHMON M,J,K,F,D,MLIM,T,TNI,TN2,MAC 
FORMAT(I6,IJ,15,F8.1,12) 
F'O~MAT( 18) 
FORMI\.T(3RI,314,~I,IS,RI,IS,12Iq,lb,1 1,11,(4) 
FORMAT( 218) 
FORMI\.T(IX,416,218,12'IX,RI,16,IX'~I,t6,316,13,14) 

F'ORHAT(30X,18,2X,tij,2X,tS) 
FORMAT(~O~I) . 
FORHAT(JX,I ~ 17,2X,17) 

FORMA T( 'HO) 

READ FI~TH MA~NETIC FIELD ~IGURE,ALLOWABLE 6 SEC DI~FEHENCE, ~MT 

ICONVERSION ~ACTOR,INVERSE MAGNETIG FIELD CONVERSION FACTOR, 
2STARTIN~ TIME ON INPUT TAPE. 

INITIALIZE COUNTERS 
READ SOO,~'D,GMT,C.MLIM 
READ 510,T! 
MAC-O 
TI"O 
KOUNT-I 

-----------------------------------------------~------------------
SKIP TAPE LO\AEL 
READ IN~UT TAPE 3,560,(I(K),K-I,80) 
IF (1(2)-9)313,313,310 
DAY-I(J)+lool(2)+IOOOI(I) 
1~(DAY-T'/IOOOO)310,31",310 

BACKSPACE 3 

READ INPUT T~~E,FIND FIRST TIME,PUT ZEROS ~N UNFILLtD ARRAY 
IPOSITIONS I~ FIRST TIME OCCURS PA~TWAY THROUGH AHRAY. 

CHECK FUR NAVIGATION DATA IN DATA GAPS 

DO 2000 J .. I.IO 
READ INPUT TAPE J,520,10,IA,IY,T,~,M(I),ALPHI,OEC',ALPH2,OEC2,("(N 
')'N·2'8',VL~I,M(9),VLF2,M('O),VLFj'LAT,LON6,IF'C,IZ 

1F'(IA-9)40,1l0,14 
DAY-'OOollJ+looIA+IY 
I~(SENSE SWITCH ')4,,42 
T-T+Gt'!T 
T-T+IOOOooUAY 
IF'CTI) 10'''01 ,422 
IF(DAY-TI)'0,1l01,240' 
IF«T~IQOOOoTI)-2359)1l01,401,240 
PRINT S.iO,Ttll 
PRINT SIQ,I(OUNT 
CALL EJECT 
AACKSPACE 3 
ENDFILE , 



00365 
C036ti 401 
00373 2 
00400 1 
(.10405 13 
00412 3 
00421 C 
00421 C 
00421 71 
00430 12 
C0432 
00434 13 
00450 73J 
0045!) 
00457 
00461' 
v0471 
00413 
0047S 
00504 
00513 
00522 
Q0531 
00540 
00552 
00570 
00572 
00573 5 
0057~ 

00604 100 
00611 
00620 
0063<:! 
00636 53 
00643 51 
00650 50 
00652 
00654 
00664 
v0 66 1) 
00670 
00677 
C070b 
0071!) 
00724 52 
(Jon I 
00132 
00133 6 
00731) 
00137 7 
00142 
00143 10 
00147 III 
C07S1 
00155 
00151) 112 
0016~ 

00766 
C0170 
001H 
01004 11 .1 
(1001) 

GO TO ,1000 
IF(KOUNJ-I)I,2,1 
IF(T-TI)4,11,3 
IF(T-TI,IO,II,I3 
IF(J-I )3,3,12 
IF(T-(TI.IO»5,I),ll 
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INSERT NAVIGATION DATA IF ~RESENT DU~ING D~TA GAP 
IF(TNI-(TI.IO»72,7,7 
DO 1 33 J-I, 10 
DO 13 K-I,Ifj 
II(K"J)-O 
CONTINUE 
T4aT 
TaTNI 
CALL NAV(LAT,LONG,IFC,IZ,ALPHI,DECI,OEC2) 
KT-T 
T-T4 
II<4,S)-IZ 
I I (5,S)-LAT 
LI (6,5)-LUNG 
II (7,S)-IFC 
11(1~,5)·DAY 

11(16,5)aKT-IOOOOoDAY ' 
CALL WRITEH(I,I I(I,I),IDUM(I» 
J-I 
GO TO 7 
DO 100 Ka l,14 
II(K,J)"O 
CONTINUE 
11(1!l,J)·f)AY 
II(I6,J)-TI-IQOOooDAY 
IFONI )50,~O,~J 
InTl-TNI )51 ,~O,51 
IF(TI-TN2)~2,~0,52 
Tll:aT 
T:aTl 
CALL NAV(LAT,LONG,IFC,IZ,ALPHI,DECI,OEC2) 
TI '"T 
T-T4 
II(Il,J)-IZ 
I I (5, J) "LA T. 
II(6,J)"LONG 
I I (7, ,J) -I FC 
TI-TI+I 
J .. J+I 
GO TO I 
"-"·10 
GO TO I 
TI'"TI+IO 
GO TO I 
IF(SENSt:: SWI TCH 3) 111,112 
T-TI 
DAY-TlIOOOO 
uO TO 422 
PRINT 5JO,T,TI 
CALL EJECT 
PAUSE 
READ 5.10, I)Ay,T 
IF(TI-TJI IJ,I I ,I 13 
TI-T 
J-t10D ( T, 10) + I 

• 

• 



, J 

01013 
0101" 
01016 
OI02~ 

vl032 
010111 
vl053 
CI060 
Ol06~ 
1711061 
Cl 011 
o 01 
o 03 
o OS 
C; I II 
V 23 
o 32 
C III 

° "" o 41 
o 511 
iJ 54 
o 54 
\J 511 
o 54 
o 511 
o s~ 
o 1;1 
o 163 
V 203 
o 20b 
\: 213 
C 223 
v 232 
I.l 2111 
\} 250 
o 251 
o 26b 
o 275 
o 3011 
(; 313 
o 322 
o 331 
o 3"0 
o 341 
\) 35t) 
Q 365 
Ii 3711 
o "Ot) 
o "I I 
(J 11111 
o 1120 
o 112~ 
o 1130 
o "35 
o 1135 
o 113~ 

o 1153 
{J 1160 
() II 12 
o SOli 
o 51b 
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GO TO "l2 

12 DO 101 ~"I,III 
II(K,-.I)",O 

101 CO~TINUE 

II (15,-.I)-O~Y 
II(ln,-.I)·TI-IOOOOODAY 
IF'(TI-TNI) 101 1,1010,1011 

1011 1F'(TI-TN2)IOI2,IOIO,IOI2 
1010 TlhT 

T-TI 
CALL NAV(LAT,LONG,IFC,IZ.ALPHI,DE~I,UEC2) 

T-T" 
I I (1,,-.1)-1 Z 
II(5,-.I)aLAT 
II(6.-.I)-LONG 
II(1,-.I)-IFC 

lOll TI-TI.I 

C 
C 
C 
C 
C 
I I 
1"23 
120 
10'\ 
121 

122 

2001 
2000 
C 
C 

25' 
252 
2~1 

200 

-.I-J·I 
II='(J-II)I,300,300 

Aon FIFTH MAG FIGURE,CORRECT TO GAMMAS IF ~EQIlIRED,AVERAGE 
2MAGNETICS,MERGE NAVIGATIUN AND DE~rH DATA, AND INSEHT DATA IN 
2CORRECT ARRAY LOCATIONS. 

C~LL AODFIG 
IF'(SENSE SWITCH 2'120,121 
DO 10 .1 N- I , 10 
M(~'·IOOOOOoC/M(N'·O.5 

CALL MCHECK(M~V,E' 

1F'(E-20'1~2,122,160 
CAL l N A V (I. " T , l UN G , J F' C , I Z , A L PH I , Ot:: c I ,UE C 2 , 
II(I,J)=I> 
11(2,-.I' .. MAV 

1,(3,J)"E 
II(I,,-.I':oIZ 
II(S,J)·lAT 
11(6,-.I'·LONG 
11(1,J)-IFC 
II(8,J)-ALPHI 
11(9,J)·DECI 
11(10,J)-ALPH2 
11(II,J)·OE"C2 
I I (I 2,J).Vl.F' I 
II(13,-.I'·VLF2 
Il(I",J'''VLFJ 
II(I5,-.I'-OAY 
II(I6,J)"'T-100000DAY 
Tt-Tt·I 
KOUNT-KOUNr.1 
Irz-MOD(Tt,IOO) 
IF'(ITZ-BO)2000,2001,2001 
TI·rl·40 
CONTINUE 
------------------------------------------------------------------
WRITE TAPE,PRINT RLOCK IF FIRSr ENTRY FOR UAY OR QUARTER OF DAY 
CALL WRITEH (I,II(I,I),IDUM(I» 
1F'(OAY-TI)200,2Sl,200 
IF(II(lb,,)-ObOO)2~2.200,2~2 

IF( I I (Iti, I )-1200)2~.1,200,2~J 
IF( I I (Ib, I )-IHOO)2~O.?OO,2~O 
PRINT SHO 
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;) 521 DO 210 J:o:I,to 
0 523 PRINT 5"0,(1 I(K,J),K-I,I6) 
0 546 210 CONTINUE 
0 553 TI"DAY 
0 55~ 2~0 GO TO 1000 
0 55ti 300 CALL WR I TEf~ ( I , I I ( I , I ) , IDUM ( I ) ) 
0 574 HAGKS~ACE J " 
0 576 GO TO 200 
0 577 160 P~INT 5~O,r,MAV,E 

0 610 PRINT 5/0,(M(N),N-I,IO),T 
0 631 GO TO 122 
0 b32 3000 RETURN 
C 634 END 

SUBPROGRAMS 

EJECT NAV WRITER MOD AUDFIG MCHECK 

PROGRAM ALLOCATION 

Cl67b EOIT 01'00 GMT 01701 C 01703 T I 
01704 T 1 01105 DAY 01706 II) 01707 IA 
01710 I Y 01 '" G 01712 ALPHI 01713 DECI 
ClI714 ALPH2 01715 DEC2 01716 N 017 I I VLFI 
01720 VLF2 0..,21 VLF3 01722 LAr 01723 . LONG 
01724 IFC 0172~ I Z 01726 TIl 01727 KT 
01730 MAV 01731 E 01132 I Tl 

01733 0207 '7 II 02337 IllUM 

COMMON ALLOGATION 

,)0000 RNM 00010 CHNO 00031 VNM 001 .71 MEANV 
00241 FACT 00303 JHIG 00304 KUUNT 00305 DEll 
0030ti M 00320 J 00321 K 00322 F 
0032J D 0032" MUM 00325 T 00321S TNI 
00321 TN2 00330 MAC 

PROGRAM END 



.~ 

0000" 
0000" C 
000014 
(,>00011 
000011 
vOOOIl 
000011 
000011 
000011 
000011 
OOOOti 
COOl3 116 
00020 130 
0002~ 113 
00031 
00032 III 
(10037 
000110 114 
000115 
000117 
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SUR~OUTINE ~OOFIG 

THIS SUHROUTI~E ADDS FIFTH FIGURE TO MAGNEJIC READINGS 
DIMENSIUN ~NM(K),CHNO(17),VN""(3,1,),MEANV(11),FACf(I1) 
INTEGER RNM,CHNO,DELT 
REAL MEANV 
COMMON RNM,CHNO,VNM,MEANV,FACT,JRIG,KOUNT,UELT 
INTEGER F,I,n,TNI,TN2 
DIMENSION M(IO) 
COMMON M,J,K,F,O,MLIM,T,TNI,TN2 
DO "" N-I,IO 
IF(M(N»II4,11",llb 
M"-M(N)/IOOO 
IF(MII-MLIM), 13,113,11' 
M(N)aM(N)+F 

GO TO "" 
M(N)-M(N)+F+IOOOO 
GO TO 114 
CONTINUE 
RETURN 
END 

PROGRAM ALLOCATION 

00055 AODFIG 00057 N 00060 

COMMON ~LLOCAT I ON 

00000 RNM 00010 CHNO 00031 VNM 00117 I'1EANV 
00241 FACT 00303 JRIG 00304 KUUNT 00305 DELT 
00306 ,., 00320 J 00321 K 00J22 F 
00323 D 00324 MLJM 00325 T 00J2ti TNI 
00321 TN2 

PROGRAM END 



00004 
00004 
00004 
00004 
00004 
00004 
00004 
VO.004 
00004 
00004 
00004 
00004 
000 I I 
000 I I 
00013 
<)0020 
()0022 
00027 
\)0037 
00040 
COOq~ 

OOOS!) 
0005~ 

:'0063 
1)0070 
00073 
00074 
00 01 
00 06 
..)0 15 
00 24 
00 31 
00 3b 
00 lib 
00 S4 
00 53 
CO 70 
vO 73 
00 74 
.JO 77 
00205 
00212 
00222 
,J022" 
1)0226 
00230 
00231 
00234 
00237 
";'0241 
(;0242 
1,,0242 
0032~ 

f)O .~27 
00334 
00337 
v0340 
Uo3411 
003':)1 
I)O :;S~ 

00357 

C 
C 
C 

2!)O 
C 

251 · 
2550 
2551 
215 

2010 
202 
200 
2050 
2051 
207l. 

206 
20R 
209 

20Ql 
2080 
20AI 
20A2 
2071 

205 

207 

255 

2001 

200l 

C 
2000 

211 

212 
210 

21 .1 
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SUHHOUTINE ~CHECK(MAV,E) 

THIS SUH~DtJTINE CHECKS MAGNETIC DATA,CALCULATES 1 111NUTE MEAN,AN!) 
IDETERMINES TH~ STANnARD DEVIATION O~ THE 6 SECOND H~ADINGS 

DIMEf\lSION RNt1(H),CHNO(17),Vtm(3,1/),MEANV(17),FACT(17) 
INTEG~R NNM,CHNO,DlLT 
REAL MEANV 
COMMON ~NM,CHNO,VNM,MEANV,FACT,J~IG,KOUNT,UELT 
I"lTEGER F,T.I),TNI ,TN2,Dl IE 
DIMENSIUN MD(IO),QI(I I ),M(IO) 
COMMON M,J,K,F,O,H4,T,TNI,TN2,MAC 
FORMAT( I H, 2)(, I b t IX, '2) 
CALCULATE DIFFEHENCES 
P"IO.O 
IF(M( I) )22bl ,l.2bl ,25~0 
DO 2~5 "l-I,IO 
IF(N-I )21~,21~,2010 
01(1 )"IAHS(M(I'-MAC) 
GO TO 2o~o 

IF(M(N)'207,207,202 
DI(N)-IAHS(M(N-I )-M(N» 
CONTINUE 
IF(DI(N)-U)20~,20S,2051 

IF(N-I12012,2012,206 
HT .. H( I) 
GO TO 207 
IF(M(N-I) )lOH,208,207 
IF(N-2)20BI ,20BI ,209 
H2D a IAAS(M(N)-M(N-2» 
IF(M2D-200)20S,20S,2091 
(F(M(N-2»2080,2080,207 
IF(N-IO)2081,2071,2071 
D I ( N + 1 ). I Af-I S (M ( N ) -M ( N + I ) ) 
IF(DI(N+I)-O)20S,205,2071 
ND-IAHS(M{N)-MAC) 
IF(ND-O'20~,20~,207 

MAC"'M(N' 
GO TO 2~5 

M(N)=O 
P"P-I 
CONTINUE 
IF(P-I)2001.2002,2000 
MAV-MT 
MACaMT 
E"O 
GO TO 226 
MAV-M(I' 
MAC-M( I ) 
E"'O 
GO TO 220 
CALCULATE AVERAGE FIELD 
HAv=r(M(I )+M(2)+M(3)+M(Q)+M(S)+M(S)+M(7)+M(H)+M(9)+M(IO»/P 
DO 210 N-ltiO 
IF(M(N) 1211.211 ,212 
r1D(N)"O 
GO TO 210 
t1 t) ( N ) '" M ( N ) -M A V 

CONTINUl 
IF(P)21 .h7.I J ,21 4 

[=0 
GO TO 210 



• 

• 

j0360 
00360 
00360 
00360 
JOS2~ 

C0530 
00531 
OoS~6 
00550 
COSS2 
00554 
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C CALCULATE STANDARO DEVIATION 
21~ X-SQRT«MQ( I )oHO( 1)+Mn(2)oMn(2)+MU(J)OMIJ(JJ+MO(4)OMO(4)+MO(~)oMO(S 

I ) +HI) (b) oMI)( f;) .NI) ("1) oMIJ (7) +NIH 8) oMt) (Ii) +M() (9) 01'10 (9) +1'11)( 10) oMO ( 10) , I ( 
2Po(P-1 ») . 

E"')(+0.5 
GO TfJ 226 

216 PRINr 2~o,r,MAV,~ 
2261 E-O 

MAV-O. 
226 RETU~N 

ENO 

SUBPROGRAMS 

lARS SQRT 

PROGRAM ALLUCATION 

(J06S1 MCf~ECK 00652 p 00654 N 0065~ MT 
v0656 M2U 00657 NO 00060 X 

C066l 'il) OOSH 01 

COMMON ALLOCATION 

\)0000 RNM 00010 CHNO 00031 VNM 00 111 MEANV 
00241 FACT 00303 JHIG 00.1UIl KOUNT 0030:' OELT 
C030t) M 00320 J 003~I K 00322 F 

00323 D 0032" Mil 00325 T 0032ti TNI 
00327 TN2 00.130 MAC 

PQOGRAM ENO 



0000'1 
0000'1 
00004 
0000'1 
1.1000'1 
0000'1 
0000'1 
QOOO'l 
0000'1 
0000'1 
0000'1 
0000'1 
0000'1 
00004 
0000'1 
COOl5 
00027 
00032 
1)003'1 
00031) 
00040 
000'12 · 
00047 
00053 
00072 
00071 
00 10 
vO I~ 

00 17 
1)0 20 
00 3~ 
CO IH5 
00 51 
00 52 
00 54 
00 51) 
00 60 
00 62 
00 63 
00 63 
vO 63 
00 67 
00 73 
00 73 
00 73 
00200 
00202 
00212 
00232 
00234 
00242 
CJ0252 
00257 
00261 
00267 
(;0272 
00277 
1)0:317 
00337 
U0357 
C0365 

C 
C 
C 
C 
C 
C 

300 
301 
320 

310 
3120 
3121 

30:3 
305 

312 
302 
31:30 

311 

C 
C 
313 
3131 
C 
C 
316 
3161 
3162 

316.i 
31611 
3161) 

3169 
316K 
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SUHROUTINE ~AV(LAT,LONG,IFC,IZ,AL~HI,DECI,UEC2) 

SUHROUTINE REAUS NAVIGATIONAL D~TA ~~OM CA~DS AND BATHYMEtRY UATA 
IFROM CARDS AND,OR,PAPER TAPE.WHEN R~ADING ~APER TAPE THE NUMB~R OF 
2C4ARACTERS IN AN ENTRY IS CHECKED B~~ORE THE DATA IS ACCEPTEU. 

WITH SENSE SWITCH 5 ON RAQAR TRAN~PUNDER BUOY DATA IS READ OFF 
PAPER TAPE AND STORED IN PLACE O~ ALPHI, DECI, D~C2 

DIMENSIUN RNM(8),CHNO(17),VNM(3,lf),MEANV(17),FACHI7) 
INTERER RNM,CHNO,DELT 
INTEGER T,F,D,TNI,TN2,FC,TN3,RNG,UEGIZ,ALPHI,DECI,D£C2 
REAL MEANV 
COHMON HNH,CHNQ,VNM,MEANV,FACT,JBIG,KOUNT,DELT 
COMMON M,~~,K,F,D,Mq,T,TNr,TN2,MA~,IN3 
DIMENSION M(IO),J(ILl) 
FORMAT(·3X,17,IIX,16,3X,ll,2X,II,3X,I'IJ 
FORMAT( 1 1 ,2 X , 17, Ll X, 16,3 X, I 7,2)( , I 1 ,J X, 14) 
FORMAT(IIORI' . 
LAT-O 
LONG .. O 
IFC-O 
IZ .. O 
IF(T-TNI )311,31 1,3120 
IF(SENSE SWITCH Ll)JI21,JI2 
READ JOI,IX,TNI,LTD,LNG,FC,Z 
IF (11-1)]02,303,302 
PRINT 305,IX,T,TN2 
FOQMAT(5X,II,218,/J 
CALL ALLSKIP(T~I) 
GO TO .11 I 
READ :300,TNI ,LTD,LNG,FC,Z 
PRINT 3130,T,TNI,TN2 
FORMAT(3IS) 
GO TO 310 
LATaLTD 
LONG=LNG 
IFCDFC 
lZ=Z 
GO TO 312 

READ DE~TH DATA FROM PAPER TAPE I~ S~NSE swiTCH 6 ON 
IF(SENSE SWITCH 6)3131,315 
IF(SENSE SWITCH 5)316,3133 
READ RUUY NO, RANGE, REA~ING. STO~E IN IFC,LAT,LONG 

IF(T-TNJ)315,3165,JI61 
DO 31b2 JI""I,30 
J(Jf):aqq 
READ INPUT TAPE 8,J20,(J(JI),JI-I,JO) 
DO 3163 ~1:a:30,1,-1 

IF(J(JIJ-44)31611,3163,JIS4 
CONTINU~ 

JF(JI-2~)3161,3166,3161 

DO 311)8 Jla22,2~ 
IF(~(JI)-48)3168,3169,3168 

~(JI)"O 

CONTINUE 
JZaJ(25)+IOQJ(24)+IOOOJ(23)+10000~(22) 

RNG-·J( 20) + 10o~( 19)+ I OooJ( IS)+ 1 OOooJ( 17) 
DEG-~(I~)+IooJ(14)+IOOO~(13)+1000oJlI2) 

" 

NO""JeIO)+IOI)J(9) 
TN3-J(7)+IOOJ(S)+100oJ(5)+IOOOOJ(4'+IOOOooJ(3'+IOOOOOoJ(2)+IOOOOOO 

r 

• 
a 



• 

• 

0036!> 
001124 
001125 
001.121 
C0431 
00433 
c01l3!> 
001131) 
.V01.l43 
OOI.l4!> 
()01l50 
001155 
1)0475 
00477 
OOSO~ 

00515 
tOSlt) 
00523 
0052S 
00533 
00536 
00543 
{JOS63 
(,0563 
00622 
(J0623 
C062~ 

00627 

316!> 

3 I 3:1 
3111 

3134! 

31"0 

31 II 1 

31117 
31116 

311 
.115 

lOJ(I) 69 
GO TO 316 
IZ .. JZ 
ALPHI=NU 
DECI-DEl> 
oEC2r.RNG 
GO TO 31!) 
IF(T-TN2)31S,JI7,311l 
DO 3.'-'2 JI."IIl 
J(JI )-4R 
CONTINUE 
READ IN~UT TAPE 8,320,(J(JI),.1I-I,III) 
DO 31111 JI-IIl,I,-1 
IF(.1(JI)-4HJ3142,311l1,3142 
CONTINUE 
GO TO 315 
IF(JI-12)JI",31 11 3,311l 
DO 31116 JI-9,12 · 
1~(J(JI)-9)JI46,3146,3141 

J(JI)·O 
CONTINUE 
.1Z-.1(I2)+IooJ(II)+IOooJ(IO)+IOOoo.1(9) 
TN2-.1(1)+looJ(6).I000.1(S)+IOOOoJ(4).'OOOOOJ(J).'00000o.1(2).'000000 

I OJ ( 1 ) 
GO TO 31B 
Il-JZ 
RETURtIf 
END 

SUBPROGRAMS 

ALLSKIP 

PROGRAM ALLUCAT I ON 

00705 .... AV 00106 
00111 ~C 00112 
;)0115 Jl 0011 tS 

00121 J 

COMMON ALLOCATION 

00000 QNM 00010 
00241 ~ACT 00303 
00306 M 00320 
00323 0 00321l 
00327 TN2 00330 

PROGRAM END 

I X 
Z 
HNG 

CHNO 
JBIG 
JJ 
Mil 
MAC 

00701 
00713 
00117 

00031 
00304 
00321 
00.125 
00331 

L'D 
I I 
DEli 

VNM 
KOUNT 
K 
T 
TNJ 

00710 
007'4 
00120 

oOln 
OOJo~ 
00322 
00326 

LNG J, 
NO 

MEANY 
DELT 
F 
TNI 



000014 
000014 
COOO14 1l0' 
000'2 1100 
000'14 
1J002' 1l0 .1 
COO32 1l0S 
0003!;) 
00031 1102 
00014' 
00043 
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SURROUT1NE ALLSKIP(TN,) 
INTEt,ER T,TN' 
READ INPUT TA~E 3,1400,T 
FORMA T( I"') 
IF (T-TNI )Ill)' ,IJ02,1l0J 
PRINT "05,T,TN' 
FORMAT(218) 
,PAUSE 
BACKSPACE .3 
RETURN 
END 

PROGRAM ALLOCATION 

00050 ALLSKIP 00052 T 

PROGRAM END 

, 

, 
.. 



71 APPENDIX 5 
00000 f) READ ANO ~ROCESS GEOPHySICAL OATA FILES 
00004 INrE(;E~ · ErA~E,~NM,CHNN,CHNU,D~LT.~L,~C~ATCH.BEGN,CO~T 

00004 REAL MEANY 
,,00011 o I ME NS ION RNM ( ~ ) ,CHN 0 ( I 7 ) , V NM ( 3, I , ) ,ME ANV C I 7) ,F AC T( 17) 
000011 DIMENSION SUMCI2),~L(A),OLr(300),ULNG(300),IT(300) 
(,0004 COMMON ~NM,CHNO,YNM,MEANV,FACT,JBIG,KOUNT,UELT 
000(14 COMMON ETAPE,SCRATCH 

.000011 COMMON JDAy,K 
(iOOOol AEGN .. IlBOolI7 
00006 CONT .. S I JaKO.) 
00010 PAUSE 
00012 JOAY-O 
000111 READ · 2,KONTROL.F.TA~E,SCRATCH 

00025 2 FORM~TCAII,25X,II,29X,II) 

0003,3 READ INfJUT TAPE ETAPE.I,CSUMCI),I·",O) 
00055 FORMAT( I OAB) 
00060 PRINT IQ,(SUMCI).r-I,IO) 
00101 10 FO~HAT(lx,IOA8) 

00105 II FO~MAT(IHI) 

()O I 10 CALL SELECTCETAPE,II) 
00113 IFCKONT~OL-REGN)3,6,3 

(J0120 3 READ 30,(RLCI),I·"g) 
<:"0137 30 FORMA1CdX,8A4) 
00142 31 READ . TAPE ETAPE,RNM 
vOl50 PRINT 32,C~tIIMCI)"-1t8) 

00161 32 FORMAT(2IX,8A4) 
00173 CALL COMPA~EC~NM,RL,8,LITE) 

• 00200 GO TOCS,II),L1TE 
00205 II CALL SEL~cr(ErAPE.II) 
00210 CALL SELECTCETAPE,I I) 
00213 GO TO 31 
002111 5 CALL SELEcrCETAPE,12) 
00217 CALL SELECT(ETAPE,II) 
00222 PRINT II 
')022b 6 READ TAfJE ETA~E,RNM,CHNO,VNM,MEANV,FACT.JBIG,KOUNT,DELT 
(;0255 PRINT 60,(~NM(I),I·I,8),JAIG,DELT,KduNT 
u0302 6C1 FOQMA T( 21 X, RAIJ, 10)(, I J, 111,17) 
1)031 I DO 61 J=ltJAIG 
00313 CHNN-CHNO(J) 
00316 61 PRINT 62,CYNM(N,CHNN),N-I,J),CHNN 
00352 62 FORMAT(IX,3A8,JX,12) 
00357 CALL SELECTCEtAPE,II) 
00362 7 CONTINUE 
00362 80 CAI.L CHECK 
00363 IF(K)81 ,81 ,71 
00367 71 C~LL SELECT(ETAPE,12) 
00372 CALL SELECT(ETAPE,I I) 
0031~ CALL POSITION(OLT,OLNG,IT) 
OOIaOI 81 CALL CHECK 
OOla02 IFCK)82,~2,72 

OO~O6 72 CALL SELECTCETAPE,12) 
OOIa I I CALL SELECT(ETAPE,II) 
001114 CALL DEPTH 
001115 82 CALL CHECK 
(;01116 IFCK)85,8~,73 

IJ 
(J01l22 73 CALL SELECTCETAPE,12) 
~0425 CALL SELECT(ETAPE,II) 
001130 CALL MAV20CDLT,DLNG,IT) 
QO~34 85 PRINT II 
00437 READ 70,KONTRUL 
0041111 70 FORMAT(AIl) 



0044ij 
001153 8 
OOIlSS 
"0457 

SUBPROGRAMS 

72 
1~(~ONT~OL-CONT)8,b,8 

REIoi J NO t::T APE 
STOP 
ENO 

- SELECT COMP,ARE CHECK 

P'~OGRAM ALLOCATION 

Ooq7~ ~EGN 001116 CONT 
00501 LI TE 00502 J 

00505 SUM 00535 RL 
03025 IT 

COMMON ALLOCATION . 

00000 RNM 00010 CHNO 
00241 ~ACT 00303 JBIG 

POS I TlON 

00471 
00503 

00545 

00031 
. 00304 

00306 ETAPE 0030 " SCRATCH 00310 

PROGRAM END 

., 
DI:.PlH MAY20 

KONTROL 00500 
CHNN 00504 N 

DLf OlSh DLNG 

YNM 00177 MEANY 
KOUNT 0030:' DELT 
JDAY 0031 I K 

• 



, 

• 
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00004 
00004 
00004 
00004 
OOOOb 
00010 
00032 
0003b 
00040 
00041 
00043 
00045 

SUHROIJT I NE COMPARE ( )(, Y, LA IG, L I TO 
DIMENSION X(I),Y(I) 
INTEGER X,y 
M-O 
DO 9 L-I,LHIG 

9 M-)«L)-Y(L)+M 
IF'(M) 10,,,,10 

10 LlTE"2 
GO TO 9Y99 

" LITE-I 
999Y RETURN 

END 

PROGRAM ALLUCATION 

00056 COMPAR~ 00060 

PROGRAM END 

H 00061 L 



00004 
00004 
00004 
iJOO04 
vOO04 
VOOO4 
00004 
00004 
00004 
00004 
00025 
<10030 
00032 
oe035 
00037 
00056 
C0063 
00065 
0006b 
00073 
0007t) 
00116' 
00120 
00122 

PROGRAM 

00131 

OOIJ~ 

COMMON 

00000 
00241 
,",030b 

10 

21 

20 

25 

50 
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SURROUTINE CHECK 
INTEGER ~NM,CHNO,DELT 

INTEGER ETAPE,SC~ATCH,CHNN 
o IMENS IUN ~NM(ij) ,CHNU( 17) ,VNM(3, I,) ,MEANV( 17) ,FACT< 17) 
DIMENSION VNN(3) 
REAL MEANV 
COMMON ~NM,CHNU,VNM,HEANV,FACT,JRIG,KOUNT,OELr 
COMMON ETAPE,SCRATCH 
COMMON JDAY,I( 
READ IO,(VNN(NhN_I,J) 
FO~MA T< ax, JA8) 
DO 20 K"'I,16 
CHNN-CHNO(K) 
DO 2, N-I,3 
IF(VNM(N,CHNN)-V~N(N»20,2I,20 

CONTINUE 
K .. CHNN 
GO TO So 
CONTINUE 
PRINT 25 
FOqMAT(~qH VA~IABL~ NOT PRESENT.CUNT~OL RErURNED TO MAIN PROG~AM) 
K-O 
RETIII-lN 
END 

ALLoCATION 

CHECK 00133 N 00134 CHNN 

VNN 

ALLOCATION 

RNM 00010 CHNO 00031 VNM 00177 MEANV 
FACT 00303 JAIG 00304 KOUNT 0030~ DELT 
ETAPE 0030 I SCRATCH 00310 JDAY 0031 I K 

PROGRAM END 

, 

\ 
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APPENDIX 6 

Time required for processing data for the geophysical files. 

1. Computer Time 

i) Data Transfer. Approximately two hours to write one 
2400 ft. reel of magnetic tape. This corresponds to 
roughly 25 days of data. 

ii) Correction of Raw Data Tape 
tape. 

One hour per raw data 

iii) Edit and Write Final Data Tape. Approximately one 
hour per raw data tape. Depends largely on the amount 
of bathymetry data to be read from paper tape. 

Thus approximately 4 hours of computing time is required to 
process 25 days of data. 

2. Non-computing Time 

, For a major cruise the majority of time involved in 
producing the data file will be spent in preparing data to be 
fed into the computer. This work can be greatly reduced with 
the proper control on board ship. Scanning the Data Transfer 
printout for data errors and producing correction cards tor 
the correction of the raw data tapes is comparatively trivial 
for an operator familiar with the data being recorded. By 
far the greatest proportion of time is involved in obtaining 
the best possible navigational fixes for the cruise. With the 
requirements of the data filing system specified much of this 
work can be completed at sea making the data available for 
general use within a few weeks of the completion of the cruise. 
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