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ABSTRACT

A coordinated computer-compatible system has been developed to
eliminate most of the hand calculations involved in processing oceano­
graphic data taken at a hydrographic (water-sampling) station. A special
field-log form is used at the time the oceanographic station is occupied
so that machine processing of the data is expedited 0 These data are first
punched either on paper tape using a Friden Flexowriter: or on Hollerith
(IBM) cards and then submitted to a computer to make selected computations.

The computer program uses only uncorrected readings from the meter
wheel, estimated wire length, reversing thermometers, salinity, oxygen,
and other chemical determinations. The final results are printed, and
other output options may be selected such as punched cards, magnetic tape,
or both. Output formats for punched cards are essentially those used by
the National Oceanographic Data Centero Many error checks and quality
control evaluations are incorporated into the programo

The program is written in FORTRAN-II and FAP especially for the
IBM-7094-7040 Direct Couple System. An average of 2.5 sec of computer
time is required for a station of 12 sampling depthso
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10 INTRODUCTION

10 1. Purpose

The purpose of this comprehensive computer-compatible system for

the processing of physical and chemical oceanographic station data is to

eliminate most of the hand computations involved in reducing the observed

values to a usable form for further analyseso From the actual physical

and chemical readings obtained at an oceanographic station, the computer

program is designed to calculate such quantities as corrected water

temperature, salinity, density as sigma-t, several values for representing

oxygen concentration, relative humidity, wire-angle depth, and thermometric

deptho The system has been designed with flexibility in mindo Inputs

may appear in different forms, and outputs may be produced in several

desired formats.

10 2. BackgT'ound

Many attempts have been made to eliminate the need for hand

computations of data taken at oceanographic stations where water samples

are obtained (ioeo, hydrographic stations)o Prior to the development of

high-speed electronic computers, reversing thermometer corrections were

made by means of various nomograms as developed by Tully (1937) and by

LaFond (1951), or by specially designed slide rules (Culbertson, 1955),

or by hand calculator 0 Salinity values were derived by means of tables

whether the determinations were performed by titration (Oxner, 1920) or

by conductivity bridge or salinometer (Paquette, 1958)Q Values of density

as sigma-t were computed by double interpolation from Knudsen's tables

(Knudsen et alo, 1901) or tables derived from this work0 Oxygen saturation

values were obtained from tables developed from the work of either Whipple

and Whipple (1911) or Truesdale and Gameson (1957) or by nomograms derived

from these works (Tully, 1949; Richards and Corwin, 1956)0 Because each

of these quantities is based upon an explicit mathematical expression, it

was easy to develop a program to perform the computations by means of a

high-speed digital electronic computero

Many groups (Dinger, 1964) have prepared computer programs to

perform calculations of density and other values from reduced-oceanogra­

phic station datao There have been some attempts to correct reversing
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thermometers by electronic computer. But until recently there have been

no attempts to design a system that would perfo.rm all of these computations

from the basic observed (or raw) station datao

During the summer of 1963, a first attempt to develop such a

comprehensive computer program was made and proved to be successful.

Since then the program and system have been revised several times and a

Friden Flexowriter has been incorporated into ito

1.30 The System

The system (Fig. 101) is designed so that after all the basic

observed data have been recorded on the field log (section 201), the data

are transcribed onto punched paper tape, using a Friden Flexowriter on

board ship, as soon as practicable after the station is occupied. This

procedure permits proofreading and a first screening for any errors or

omissions shortly after the station is occupied. Any errors are corrected,

and comments may be written on the tape after each station to explain any

unusual events. Upon return to the home laboratory, the punched paper

tape is converted to Hollerith cards using a suitable computer program

(section 5.2)0 If no Flexowriter is available, the field logs must be

carefully checked for errors, the data must be keypunched onto cards,

and the cards must be verified.

After all cards from a cruise have been punched and ~~rified, they

are submitted to a proofreading program (section 5.4) for a further scan

for errors and for the preparation of a thermometer deck (section 2.2.7)0

Any errors are corrected and additional comment cards are prepared if

necessary 0 Then the corrected cards are processed by the main program

SYN0P (section 4) for correction of thermometers and calculation of

various parameters. The output from this program is in the form of a

printed page giving all the computed results, plus punched-card output

based on the NODC offshore format (National Oceanographic Data Center,

1962) and a magnetic tape if desired. The data are now ready for further

analysis by the person or group that obtained the original datao After

further checking of the data, computation of the actual sampling depths

for samples deeper than 200 m, addition of any special chemistry
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values,l computation of interpolated values, computations of dynamic

heights, and the addition of any biological data, a data report is

prepared for publication using a final computer program.

Details of the entire system are presented in the following

sections of this report.

lSuch as phosphate, nitrate, pH, silicates, etc.
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20 INPUT

2010 FieZd Log

Success with any system of processing oceanographic data demands

that some type of a field log be properly prepared at the time of observa­

tiono Only then will the final results be a correct representation of

the original datao It must be realized, however, that errors not obvious

at the time of sampling may be present in the original datao Also, any

inherent experimental errors will be present in the final outputo

The field log used with this system (Fig. 2.1) is similar to field

logs used by other institutions to record the basic physical and chemical

data obtained at a hydrographic stationo However, the number of digits

placed in any data column and the location of the data fields are closely

controlled 0 This field log permits direct transcription of the data onto

punched paper tape with a Friden Flexowriter or onto punched Hollerith

cards without further conversion or modification of the basic formato

(See section 5 for more detailso)

Five data areas are provided on the field log, of which three are

used for machine coding2 and the other two are used for necessary informa­

tion pertaining to work performed while the oceanographic station is

being occupiedo The first block of data, the master card information, is

recorded on the upper two lines of the field logo The second type of

data constitutes the parameter card and appears on the third line of the

logo The information for the third set of data is recorded in the body

of the log and is used to punch the detail-A cardso These three types

of data cards plus three other types are necessary as input for the

program SYN~P (section 4)0

20 2 0 Fo:rzmat of Cards

202010 IntrodUction: The basic input to the computer consists of

punched Hollerith cards and wherever possible the information is coded as

recommended by the National Oceanographic Data Center (1962)0 Card input

was selected because of the ease of editing and correcting any errorso

2Small numbers are printed on the field log to indicate the column
number on a Hollerith card into which the data are to be punchedo
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Six types of card formats are used as input to the main program SYN~Po

Three of the six formats are on special printed cards to aid in reading

the data and for making correctionso

20202. Mastep card: The master card (Fig 0 202) contains informa­

tion concerning when and where the station was occupied, the meterological

conditions at that time, and other pertinent information0 Table 201

presents the format of this cardo Only one master card is prepared for

each station unless certain restrictions are exceeded as stated in

section 4020

202030 Parametep card: The parameter card (Figo 2.3) states the

constants necessary for the computer to make calculations of sampling

depth, salinity, oxygen, and other valueso Data for two casts can be

punched into each card; hence several parameter cards may be needed for

one station. The format and coding instructions are found in Table 2 0 20

2.2040 DetaiZ-A card: The detail-A card (Fig 0 204) contains

observed data such as estimated depth, meter-wheel reading, uncorrected

reversing thermometer readings, salinometer reading, oxygen-titration

values, etco, for each sampling depth. One card for each depth is

prepared as listed in Table 2030

202050 Comment card: Frequently it is desirable to insert remark~

as to what happened during a cast or station so that anyone working with

the data will know the circumstances under which the station was occupiedo

Up to 20 comment cards per station may be punched according to the format

in Table 2040

202060 Cruise parametep card: One cruise parameter card is

punched for each cruise, and it must be the first card of the data for

each cruiseo This card specifies the meter-wheel type used, the distance

from the point of attaching the reversing bottles on the hydrographic

wire to the surface of the water (referred to as distance above water),

and the type of output options desired other than printed cOPYo The

format is specified in Table 205.

202070 The~ometep-co~ection cardS: The thermometer-correction

cards specify the serial number of the reversing thermometer, the type
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Fig. 2.4. Detail-A card. (Combined Figs. 2.2, 2.3, and 2.4 are
80 percent of original size.)
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(ioeo, protected or unprotected), the pressure coefficient if unprotected,

and the index correction at several readings of the main thermometer. A

total of 15 index corrections per thermometer may be required with two

cards per thermometer 0 A maximum of 300 thermometers is permittedo The

format of these cards is given in Table 2060

The Friden Programamatic Flexowriter (MOdel SPD) provides a

convenient method for completing the preliminary phases of machine data

processing while aboard ship. By its use p the data obtained are tran­

scribed onto tapes which, when corrected and combined into a single apuise

tape, may be submitted to a computer for the preparation of punched cardso

Immediately upon the completion of the field log, the data are

transcribed onto paper tape0 3 The observer obtains a hard copy4 of the

data and a fuZZ tapes simultaneously0 After all the data for one station

have been typed, the operator proofreads the hard copy and makes any

necessary corrections to the full tapeo At the same time he scans the

data for obvious errors and/or omissions and either corrects them or

writes a comment at the end of the cast or station to explain any

discrepancies or irregularitieso

The transcription of the data from the field log is facilitated

by the use of a number of program tapes for the Flexowritero :he master

aard prog:r:am tape, the parameter aard program tape, and several detail

prog~ tapes (ioe., one for each deep-sea reversing bottle or the

detail-A card information) are prepared at the beginning of each cruiseo

To facilitate the preparation of these tapes a meta-master tape is usedo

This tape is prepared before the start of the cruise and provides all

3The coding of the paper tape is the IBM 8-level BCD paper tape
codeo

4A hard copy is a typewritten page containing the data just typed
onto the paper tape.

SThe fuZZ tape contains the information just typed, plus column
headings and control information for preparation of the condensed tapeo



10

necessary Flexowriter and computer control information and headings.

Instructions for using these tapes are available from the author upon

request.

After the full tape for each station has been corrected, a

oondensed tape is prepared. This tape has no headings, all the spaces
I

between data fields found on the hard copy are eliminated, and control

characters for the tape-to-card program are inserted at the correct

points.

An example of the hard copy obtained by the Flexowriter is shown

in Fig. 2.5 and gives the same data as shown on the original field log

of Fig. 2.1. The condensed version of these data is shown in Fig. 2 0 6.

After the cruise has been completed and all condensed tapes have been

prepared, a final punched tape is made by combining the condensed tapes

into one continuous cruise tape without breaks between stations. This

cruise tape is then submitted to a computer for preparation of punched

cards.



o ,.

OA CRUISE 78 STATION 017

Country 31 Ship oa Lat 41448 Long 122499 Mars Sq/Area dab Date 66/02/25 Hour 075
Depth 0194 Water Color Trans 09 Wave D1r 17 Ht Prd 2 Wind Dir 17 Spd 15 Baro 146
Temp Dry 070 Wet 064 Wea x5 Cloud Type 5 Amt 8 Vis 6 Cruise 078 station 017 J

Cast 1 Mess 0710 Last Depth 0194 WA 06 Final Down MW 0197 Salinom. No. 02 Oxy Titer 1383
2 0735 0180 06 0183 02 1383

MW Factor 1000 Spec Chern Code a Time Zone 08 Card 1 of 1 k

Cst Mtr Est Slp Rev Lett T T Mid T T Right T T Sal axy Spec
Whl Dpth Bot Thermo m a Thermo m a Thermo m a Rdng Rdng Chern

2 0180 0000 00 01 Oy6801 0790 080 654330 0787 077 54004 1630 1 ....
2 0175 0005 00 02 OY7566 0786 078 654119 0785 078 53982 1629 J. ....
2 0170 0010 00 03 Oy6340 0852 079 oy6782 0850 078 58098 1309 1
2 0165 0015 00 04 OY1544 0850 080 oy6394 0856 079 58392 1233 1
2 0160 0020 00 05 oy6341 0855 078 654319 0850 079 58590 1210 1
2 0150 0030 00 06 009984 0865 078 014037 0861 081 58920 1177 1
2 0140 0040 00 07 643961 0876 078 014033 0875 079 59180 1139 1
2 0120 0060 00 08 014186 0889 078 014336 0893 081 59400 1143 1
2 0100 ooBo 00 09 014175 0910 080 014250 0911 078 013522 1000 081 59683 1071 1
2 0080 0100 00 10 654117 0960 080 014183 0955 078 013559 1064 083 60141 0917 1
2 0060 0120 00 11 Oy6028 0987 081 014177 0974 078 013564 1108 083 60346 0855 1
2 0040 0140 00 12 Oy5624 0988 083 014174 0981 080 014075 1135 083 60486 0819 1
2 0020 0160 00 13 014182 0992 083 654333 0955 080 014079 1172 084 60643 0712 1
2 0000 0180 00 14 643968 1007 072 654116 1009 083 014864 1195 088 60757 0569 1
1 0020 0174 00 01 Oy6801 1006 085 654330 1002 081 60716 0654 1
1 0010 0184 00 02 Oy7566 1013 084 654119 1011 081 60783 0514 1
1 0000 0194 00 03 Oy6340 1015 083 Oy6782 1012 083 60777 0509 1

Fig. 2.5. Hard copy from Flexowriter (88 percent of original size).



31oa47448122499dab6602250750194 091721715146070064x5586078017J

107100194060197021383207350180060183021383
100000811k
201800oo000010y680107900806543300787077 540041630 1
20175000500020y756607860786541190785078 539821629 1
20 170001000030y634008520790y67820850078 580981309 1
2016500 1500040y754408500800y63940856079 583921233 1
20160002000050y634108550786543190850079 585901210 1
201500030000600998408650780140370861081 589201177 1
201400040000764396708760780140330875079 591801139 1
201200060000801418608890780143360893081 594001143 1
2010000800009014175091008001425009110780135221000081596831071 1
2008001000010654117096008001418309550780135591064083601410917 1
20060012000110y6028098708101417709740780135641108083603460855 1
20040014000120y56240988083014174098108oo140751135083604860819 1
2002001600013014182099208365433309550800140791172084606430712 1
2000001800014643968100707265411610090830148641195088607570569 1
10020017400010y680110060856543301002081 607160654 1
10010018400020y756610130846541191011081 607830514 1
10000019400030y634010150830y67821012083 607770509 1

Fig. 2.6. Condensed data from Flexowriter (actual size).
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Field
No.

Card
columns

TABLE 2.1

MASTER CARD FORMAT

Field
width Information

Decimal
place­

ment Remarks

2 Country, indicating which nation is operat­
ing the ship or conducting the cruise

2 Ship code

5 Latitude to the nearest 0.1 minute whenever
possible

1

2

3

4

5

6

7

8t

9t

lOt

11

1-2

3-4

5-9

10-15

16-18

19-24

25-27

28-30

31

32-33

34-37

6

3

6

3

2

1

2

4

Longitude to the nearest 0.1 minute when­
ever possible

Marsden square or a mnenomic area code

Year, month, and day based upon Greenwich
mean time unless otherwise stated in
col. 32-33

Hour to the nearest tenth based upon Green­
wich mean time unless otherwise stated

Predicted tide height in feet above mean
higher high water or other datum

Tide stage: H = high stand, L ~ low stand,
R m rising, F ~ falling

Ttme zone on which hour (Field 7) is based

Sonic depth of water from surface to bottom
in meters

xx

xx
XXoXX.X'

xxx°xx. X'

AAA

YYMMDD

HH.H

fT.T

A

xx
XXXX

Found in NODe table 1*

Supplied by NODe

If in the southern
hemisphere, an 11­
overpunch is put in
col. 8

If in the eastern hemi­
sphere, an ll-overpunch
is put in col. 14

Two digits each for year
and month

If negative, an 11­
overpunch is put in
col. 28

00 = GMT

(continued)

.....
w



TABLE 2.1 (continued)

Decimal
Field Card Field place-
No. columns width Information ment Remarks

12 38-39 2 Maximum sampling depth in hundreds 0.£ meters XX

13 40-41 2 Additional observations

14 42-43 2 Water color as determined by the Forel-Ubl XX
scale

15 44-45 2 Transparency of the water based upon a XX
Secchi disk reading recorded to the
nearest meter

16 46-47 2 Wave direction XX Coding in NODe table 36*

17 48 1 Wave height or amount if direction is blank X Coding in NODe table 38*

18 49-50 1 Wave period X Coding in NODe table 39* ....
~

19 50-51 2 Direction from which the wind is blowing XX Coding in NODe table 36*

20 52-53 2 Wind speed in knots XX

21 54-56 3 Barometric pressure in millibars to the XX.X
nearest tens, units, and tenths only
(i.e., leave off the 9 for 900 plus or
the 10 for 1000 plus)

22 57-59 3 Dry bulb air temperature as determined by xx. X
a psychrometer, in degrees Celsius

23 60-62 3 Wet bulb air temperature as determined by XX.X
a psychrometer, reported in degrees
Celsius

24 63-64 2 Weather code (if present weather code is XX Coding in NODe table 64*
used put the letter X in col. 63)

(continued)

.. ,
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TABLE 2.1 (continued)

Decimal
Field Card Field place-

No. columns width Information ment Remarks

25 65 1 Cloud type (if clear, leave blank) X Coding in NODe table 68*

26 66 1 Cloud amount in oetas of cloud cover X Coding in NODe table 69*

27 67 1 Visibility X Coding in NODe table 70*

28 68-73 6 Special observations AAAAAA Coded by observer

29t 74-76 3 Cruise number AAA Alphameric field

30t 77-79 3 Station number AAA Alphameric field

31t 80 1 Always the letter "J" A

*Tables are found in NODe Pub M-2 (1962).

tDeviations from NODe format.



TABLE 2.2

PARAMETER CARD FORMAT

Decimal
Field Card Field p1ace-
No. columns width Information ment Remarks

1 1-2 2 Country code or left blank AA Ignored by computer
programs

2 3-4 2 Ship code AA Duplicated from master
card

3 5 1 Cast number I An integer from 1 to 9,
must not be 0 or blank

4 6-9 4 Messenger time of cast in local time XXXX

5 10-13 4 Last applicable depth for chemical analysis XXXX Used by SYN"P when
chemical analyses ....changed in middle of 0\

cast

6 14-15 2 Wire angle XX Left blank if not
measured

7 16-19 4 Final "down" reading on meter wheel XXXX Actual reading of meter
wheel when cast 1s
down

8 20-21 2 Salinometer number (valid numbers in exist- XX If salinity 1s entered
iDg program are 2, 4, 11, and 22, but onto detail-A cards,
must be changed by any other used to code 1s 88; if chlorin-
conform with his own salinometers) tty was determined by

titration, code is 99

(continued)
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TABLE 2.2 (continued)

Decimal
Field Card Field place-
No. columns width Information ment Remarks

9 22-25 4 Oxygen titer--average number of milliliters xx. XX Code as 0000 if oxygen
of sodium thiosulfate required to values in detail-A
standardize against 10.00 ml of 0.0100 N cards are in mg
potassium biiodate atoms/liter, or 0001 if

entered as ml/liter, or
left blank if no
oxygens determined.

10-16 26-46 21 Same as Fields 3-9 for another cast

17 47-64 18 Not used

18 65-68 4 Meter-wheel factor (actual diameter of X.XXX Must be numeric and not
meter wheel divided by theoretical X blank .....
diameter) 'J

19 69 1 Special chemistry X a = no special chemistry
1 c phosphate samples

only
2 .. frozen samples

collected
3 = phosphates and

frozen samples

20 70-71 2 Time zone on which messenger time is based XX Negative zone indicated
by minus overpunch in
col. 71

21 72-73 2 Parameter card number X of Y for this station XY

22 74-76 3 Cruise number XXX Duplicated from master
card

23 77-79 3 Station number XXX Duplicated from master
card

24 80 1 Always the letter "K" X



Field
No.

TABLE 2.3

DETAIL-A CARD FORMAT

Card Field
columns width Information

Decimal
place­
ment Remarks

1-2 2 Country code or blank

3-4 2 Ship code

1

2

3

4

5

6

7

5

6-9

10-13

14-15

16-17

1

4

4

2

2

Cast number

Meter-wheel reading

Estimated depth

Slippage--difference between down and up
readings of meter wheel

Deep-sea reversing bottle number

xx

xx

x

xxxx
XXXX

XX

AA

Ignored by computer
programs

Duplicated from master
card

MUst agree with that on
parameter card

Must be numeric

Must be numeric

Numeric or blank

May be alphabetic or
numeric

....
co

8-10 18-30

11-13 31-43

13

13

Left reversing thermometer data:
18-23 Serial number of thermometer

24-27 Main thermometer reading
28-30 Auxiliary thermometer reading

Middle reversing thermometer data:
31-36 Serial number
37-40 Main thermometer reading
41-43 AUXiliary thermometer reading

AAAAAA

xx. XX
XX.X

AAAAAA
xx. XX
XX.X

Alphameric but no blanks
permitted

Malfunction coded as 8888

(continued)



•

TABLE 2.3 (continued)

Decimal
Field Card Field place-
No. columns width Information ment Remarks

14-16 44-56 13 Right reversing thermometer data:
44-49 Serial number AAAAAA
50-53 Main thermometer reading xx. XX
54-56 Auxiliary reading xx.x

17 57-61 5 Salinometer reading in ohms xxx. XX Actual salinity or titra-
tion value may be
entered

18 62-65 4 Milliliters of sodium thiosulfate used to xx. XX Blank if DO oxygen
titrate sample sample; oxygen may be

entered as mg
atoms/liter or ml/liter
if coded in parameter ....

\C
card

19 66-69 4 Special chemistry bottle number AAAA Alphameric field

20 70-73 4 Not used at present blank

21 74-76 3 Cruise designator AAA Duplicated from master
card

22 77-79 3 Station number AAA Duplicated from master
card

23 80 1 Always the letter "L"



TABLE 2.4

COMMENT CARD FORMAT

Decimal
Field Card Field place-
No. columns width Information ment Remarks

1 1-2 2 Country code or left blank XX Ignored by computer
programs

2 3-4 2 Ship code XX Duplicated from master
card

3 5 1 Cast number X Must not be 0 or blank

4 6-71 66 The comment Any legal Hollerith
code permitted

5 72-73 2 Not used

6 74-76 3 Cruise designator AAA Duplicated from master N

card 0

7 77-79 3 Station number AAA Duplicated from master
card

8 80 1 Always the letter ''N''
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TABLE 2.5

CRUISE PARAMETER CARD FORMAT

Decimal
Field Card Field place-

No. columns width Information ment Remarks

1 1-2 2 Country code or blank AA Ignored by computer
programs

2 3-4 2 Ship code AA Must be same on all cards
for the cruise

3 5-12 8 Not used

4 13-14 2 Distance from hydro-platform to water XX
surface in meters

5 15 1 Meter-wheel use X 1 ::: reading increases as
wire is paid out

N
2 a reading decreases as ....

wire is paid out

6 16-18 3 YES 1f detail and auxiliary cards are to be AAA Leave blank if this
punched option is not wanted

7 19-21 3 YES if auxiliary tape is to be written AAA Leave blank if this
option is not wanted

8 22-24 3 YES if special chemistry bottle numbers are AAA Leave blank if this
to be punched in output detail cards option is Dot wanted
col. 70-73

9 25-79 55 Leave blank

10 80 1 Always the letter "Mit



TABLE 2.6

THERMOMETER CORRECTION CARD FORMAT

Decimal
Field Card Field p1ace-
No. columns width Information ment Remarks

A. CaPd type one

1 1 1 Not used

2 2-7 6 Serial number of deep-sea reversing Must be six digits or
thermometer letters

3 8 I Type of thermometer A P g protected
U 1:1 unprotected

4 9-11 3 V - Volume of small bulb in °c XXX
0

5 12-15 4 K- the relative expansion of glass and XXXX
mercury as specified by manufacturer N

N

6 16-20 5 Q - the pressure coefficient of an unpro- .xxxxx
tected thermometer

7-16 21-70 Ten correction terms as
21-22 Temperature in °c XX
23 Sign or correction term +-
24-25 Correction term in hundredths °c XX
etc.

17 71-14 3 Left blank Ignored by program

18 75-76 2 Month calibrated

19 77-78 2 Year calibrated

20 79-80 2 Left blank

(continued)



\..,

TABLE 2.6 (continued)

Field
No.

Card
columns

Field
width Information

Decimal
place­
ment Remarks

two - continuation c~d

1 Not used

6 Serial number of thermometer

1 Not used

3 999

9 Not used

25 Correction terms
Five more terms as Fields 7-16 of card
number one

Ca;pd type

1

2-7

8

9-11

12-20

21-45

B.

1

2

3

4

5

6-10

11 46-80 35 Not used



30 OUTPUT

3.10 The Printed Page

The output of the main program SYN~P (section 4) may be in several

forms 0 The printed page is always obtained, with the punched-card output,

or auxiliary tape, or both, being selected by setting options in the

cruise parameter card (section 20206). The printed page (Figo 301)

contains four areas of information. The first area is the station header

data, which includes all the information on the master card arranged in

a convenient mannero This arrangement may be in one of two formats

depending on whether tide height and stage were included on the master

card (i.eo, if columns 28-33 of the master card were punched). The

difference in these formats is simply the inclusion of tide height and

time zone on which the station time is basedo The second area is a

transcription of the parameter card (section 20203) and includes the

calculated oxygen titer (section 403)0 This portion is repeated once for

each cardo Comment cards are written immediately after the parameter card

data; the detail-A data are listed in the fourth area. The number of lines

for each reversing bottle may vary from one to seven depending upon the

number of thermometers and whether the protected thermometers agreed within

Oo06°C or closer. If they did not meet this test, one line for each

thermometer or combination of thermometers is printed and one card for each

thermometer or combination will be punchedo By printing and/or punching

all related data for each thermometer, it is possible for the observer to

select the best fit when there is a disagreement in temperatureo At the

end of each printed page any comments made by the program (such as missing

thermometers or incorrect thermometer numbers, errors in the data that

SYN~P has picked up, etco) are printedo Each station begins a new pageo

The arrangement of the printout of depths within a station is by

cast and in order of the maximum sampling depth on each casto If two

casts have the same maximum sampling depth, they are printed in sequence

by cast number.

3. 2 • Punched Cards

302 0 10 Output detaiZ oardS: Punched cards mayor may not be

obtained depending upon the option set in the cruise parameter card

0.
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CBSER'IED VALUES (lA 078-017 AIlF.A COOF DAB

nATr:I+061 66/0'025 HPI+Clt) 7.5 LAT 47-44.8N LCNli 122-49.914 SIH.0194 WEA 1(5 WVEL 15 aiR 17 VIS 6
llA 14.6 CL 5 Af'T 8 DPY 7.0 WET 6.4 AELHII 92 WAV OIA 17 HT 2 PO 0 COLOIl 4 SECOI 0'1 lolA Ofl,Ob

TIDf. H1 11.0 STG II

OA071\ STATION 017 UST 2 "~SS.TIHE GMT ISH LOCAU+061 0735 wIllI' ANGLf 06 LAST APPL. DEPTH 0180 FINAL '4101 0181
SALlNOf'ETEIl ~u. 2 UX\' Tt TEA l.h8J OllY CO!'lSTANT 0.4080 SP.CHE.... I) MW FACTOM 1.000 CAI<n ..J.t OF 1

REV
BOTTlt LEH

NU T

~tR( T.. Fr." "IRE L-I
MIDOlE A IGH1 A",GlE u[PTIi CALC lEN.. TH FIlO" ACCEPTED AV!:

T T (;lPrH lit Il-II III CURn D[PTH 1 SAL

SP.CHfM
n 1. Y G r N --- BOTTLE

SIG"A-T "L/L MIIAIl AI'U SAT'" Nil POIt N03 S 103

01

02

7.85

1.111

a 7.Ao 27.626 21.54 6.b5 0.')94 0.011 98

1.83 27.6111 21.54 6.65 U.')'14 0.012 99

03 11.51 /l.50

04 6.4<; 8.50

Db 8.67 IJ.C~

10

1~

20

3C

10

15

20

30

11.52 29.716 23.08 4.94 0.441 0.146 75

1J.67L 29.867 1.3.111 4.80 0.429 0.155 73

a.03M 23.27 0.164 7Z

08 8.~5

Oq 'J.12

1l.2e; 40

60

130

U.79L 29.9'e6 23.26 4.65 0.415 0.167 71

8.2914 23.3~ 0.174 70

8.94 30.087 21.?1 4.66 u.417 0.163 72

N
""'0

<;. t 3 ;-oj I 1 c;c; 100 9.63 30.422 23.47 3.74 0.3~4 0.235 59

19U -10

II 9.77 'l.79 11.071} lIe; lit!

12 9.f., <i.ES 1l.3~U 13'1 135

13 9.9'l 9.~7 11.72U ISO; 154

11.71U

14 10.14 10.10 1l.9~u 179 174~

6

120

140

IbO

180

9.711 30.516 23.52 3049 0.112 0.25S 55

9.84 30• .,1l1 23.'56 3.34 0.29/J 0.267 53

10.12 30.706 7.3.61 2.37 0.207 0.~55 37

OAC71l SfAtlLN 017 CAST 1 MESS. liME GMT 1510 LI'CAU+,IBI 011U 10111<1: ANGLE 00 LAST AP"l. D[PTt! 0194 fiNAL "'ol 01'n
SALl~IJ~tTF,( 14(0. 2 II11V TlTC.A lJ.lli l)JCv CO'llSTAtH O.'_ORO SP.CH!:"!. 0 "ol FACTOR '.0110 CAPO N

'
l.l '1f 1

MEV
BOTTll LEFT

hO T

~IMt TlttltM 101 AI: L-I
"WOlf II IIIHT ANGLt 11EPTH CALC: LENGTI1 FMO" ACCEPT[u AVE

T T DI:PTH IU Il-LI IU CUMVF DEPTH T SAL

SP.CHF 14
LJ ~ Y G f ~ --- BOTTLE

SIGMA-T ~l/l "GAIL ANI S6TN NU PU4 NO] S 10"

01 10.05 !C.06

02 10.0'1 10.15

173

183

114

184

03 10.16 10.15 193 194 111.15 30.715 23."1 2.08 0.185 O.:H~ B

NIT - THq"OME HilS ~OT FLll"lJ IN TARLE FeR STATIC.. 017
013550; AT UfPTH 0100

Fig. 3.1. Printed output from SYN0P (49 percent of original size).
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(section 20206) or by deletion under program control (section 403)0 The

"output detail cards" are in essentially the same format as that used by

NODC and are shown in Figo 302 and explained in Table 3010

302020 Auxiliary output card: The auxiliary output card is used

to supply information in preparing the header information in the final

data report presentation, but this information does not appear on the

master cardo The format of this card is described in Table 3020

3030 Auziliazty Output Tape

When the auxiliary output tape option is set on the cruise

parameter card (section 20206), the tape produced is in card-image form

and consists of one auxiliary card, the required number of detail cards,

and a final card image with the letter X in column 80 for each station.

At the end of all the data, a card image with the letter Z in column 80

and an end-of-file mark are generatedo The auxiliary card format is

identical to that described in Table 302 but the detail cards differ from

that stated in Table 301 as follows:

Field Card
Noo columns Changes

8 28-31 Wire-angle depth for all samples rather than
,-

corrected sampling depth

21 66-69 Wire length rather than silicate or a blank

22 70-73 Thermometric depth rather than special chemistry
bottle number
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Fig. 3.2. Output detail card (actual size).



TABLE 3.1

OUTPUT DETAIL CARD FORMAT

Decimal
Field Card Field place-
No. columns width Information ment Remarks

1 1-2 2 Cast number XX

2 3-4 2 Ship code XX Duplicated from master
card

3 5-9 5 Latitude to nearest 0.1 minute xx-xx. X South latitude indicated
by X-overpuDch in col. S

4 10-15 6 Longitude to nearest 0.1 minute XXX-xx. X East longitude indicated
by X-overpuDch in
col. 14

5 16-18 3 Marsden square or area code AM N
co

6 19-24 6 Date YYMMDD Duplicated from master
card

7 25-27 3 Time of cast in GKl XXX See sectioD 4.3

8 28-31 4 Corrected depth of sample in meters XXXX

9 32 1 Error code established by NODe x Left blank by program
SYN_p

10 33-36 4 Temperature of water in °c xx. XX

11 37 1 Error code established by NODe X Left blank by program
SYNfP

12 38-42 5 Salinity in parts per thousand xx. XXX

13 43-46 4 Density as s1gma-t xx. XX

14 47-49 3 Percentage oxygen saturation XXX Change from NODe format

(continued)

,t
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TABLE 3.1 (continued)

Decimal
Field Card Field place-
No. columns width Information ment Remarks

15 50 1 Not used at present

16 51-53 3 Oxygen concentration in ml/liter x.xx If more than 10 ml/1iter,
put 12-overpuDch in
col. 51

17 54-56 3 Phosphate in ~g-atoms/11ter X.XX Inserted by band

18 57-59 3 Oxygen concentration in mg-atoms/liter •XXX Deviation from NODe
format

19 60-62 3 Apparent oxygen utilization •XXX Deviation from NODe
format (see section
4.3)

20 63-65 3 Nitrate-nitrogen in ~g-atoms/1iter xx.x Inserted by band N
\0

21 66-68 3 Silicate-silicion in pg-atoms/liter XXX Inserted by band

22 69-73 5 Option: special chemistry bottle Dumber XXXXX Set by option in cruise
or blank parameter card (section

2.2.6)

23 74-76 3 Cruise designator AM Duplicated from master
card

24 77-79 3 StatioD number AM Duplicated from master
card

25 80 1 Always blank B



TABLE 3.2

AUXILIARY OUTPUT CARD FORMAT

Decimal
Field Card Field place-
No. columns width Information ment Remarks

1 1-3 3 Blank

2 4-5 2 Relative humidity in percent XX

3 6-9 4 Blank

4 10-27 18 Wire angle of casts in increasing order, xx.XX. etc.
nine values in two column fields

5 28-69 42 Blank

6 70-71 2 Maximum sampling depth XX

7 72-73 2 Blank w
8 74-76 3 Cruise designator Duplicated from master

0
XXX

card

9 77-79 3 Station number XXX Duplicated from ID8ster
card

10 80 1 Always the letter "K" A

'f
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40 THE PROGRAM "SYN~P"

4010 GeneraZ Infonnation

The oceanographic station data processing program (SYN~P) uses for

input the master cards, parameter cards, and detail-A cards for the

various stations, plus the other three cards described in section 202

Output is provided in several formats as described in section 30 The

main program was written in FORTRAN-II for the IBM 7094 computer and

occupies 12,614 memory locationso The associated subroutines require

another 12,960 locations, and the common storage area occupies 2108 cells

for a total of 27,682 cellso In addition to these storage requirements,

the computer monitor program requires at least another 2000 locations so

that a 32K memory is necessary if the program is used as presented in

this reporto For a computer with a smaller memory, the program may be

rewritten as a two- or three-pass program or many of the options may be

eliminated. Seven subroutines are required as listed in Table 4010

Sense lights 1 and 2 are used in the program as logical switcheso Sense

switches are not used, nor are the divide check and overflow indicators

usedo

40 2. Restriations

Restrictions imposed by storage requirements are: (1) the

thermometer correction deck is limited to 300 thermometers with a

maximum of 15 index corrections each, (2) a station may have no more than

(a) nine casts, or (b) 40 detail-A cards, or (c) 20 comment cardso If a

station exceeds these limits, it may be processed by duplicating the

master card and splitting the casts in an appropriate manner.

403. Main Program

Basically, the main program of SYN~P sets up a table of thermometer

corrections, sets output options, and then processes the oceanographic

stations one at a time until an end-of-data card is found. A summary of

the data submitted for the run is printed before control of the computer

is returned to monitor. A flow chart describing the main features of

SYN0P is shown in Fig. 4010 Many of the various tests and branches are
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not indicated but can be determined by consulting the program listing

(Appendix 3). The order in which the cards are presented to the computer

is given in section 5050

The program SYN0P beg~ns by' initializing selected memory locations

and then calls upon subroutine THERM0 to read, set up, and print the

thermometer-correction table. A cruise parameter card (section 20206)

is read to set the output options and to set the necessary constants for

the depth calculationso If the cruise parameter card is missing and 1f

the ship code on the first data card :i.s "TTu 6 the correct constants for

depth calculation will be set by the program, but only the printed output

will be obtainedo If the ship code is not "TT" error message number 3

will be printed0 7,S

The master card for each station is processed first, conversions

of selected fields are made, and the relative humidity (Rh) is computed

from the dry bulb reading (td) and wet bulb reading (t~) by equations

(401) to (405).

Td = 1 + t d/27302

T~ = 1 + t~/27302

Tl = exp (25022) (l/Td - l/T~)

T2 = exp·(25.22)(1/Td - 1)

x (T )(T - T )T 5031]100
2 d ~ d

(401)

(4,,2)

&

If no master card is present, SYN~P will expect a parameter card to be

next in order. If this is not the case, error messages will be set and

that station will be bypassedo

6UTT" refers to the RV Thomas Go Thompson 0

7Error messages are listed in Appendix 120.

SThis feature must be changed by the user to fit his requirements"
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Because the parameter, detail-A, and comment cards may appear in

any order within the station, they are all read for a given station

before any major computations are performedo The cast numbers on the

parameter cards are checked against those in the detail cards and if a

cast number is missing, error message number 4 is set and the entire

station is bypassedo Otherwise, the cast time is converted to Greenwich

mean time (GMT) in hours and the oxygen titer factor (O~ is computed by

equation (406) using the oxygen titer (0 ) listed for each cast (Table
e

202, Fields 9 and 16)0

The program SYN¢P assumes that the Winkler method as described by

Thompson and Robinson (1939) was used for the oxygen determination and

that 250-ml sample bottles were usedQ If the messenger time of any cast

is numerically less than the messenger time of the first cast, 2400 hr

are added to it, since the date on all casts will be the sameo Data

from the parameter cards are stored by cast numbero At this point, the

station header information is printed if a master card is presento A

test is made to determine if tide and time-zone information is present;

if so, the station heading is slightly modified as stated in section 3~10

After a complete station is read into memory, each estimated depth

listed in the detail-A cards is checked for correctness by Algorithm 10

ALGORITHM 1

CHECKING FOR ERROR IN WIRE LENGTH

(a) If the meter-wheel type (Table 205, Field 5) is 1, the

meter-wheel reading (M ) plus the estimated depth (L )
r e

plus the distance from the hydrographic platform to

the water surface must equal the final down reading, or:

(b) If the meter-wheel type is 2, the meter-wheel reading

minus the estimated depth minus the distance from the

hydrographic platform to the water surface must equal

the final down readingo

Each depth that does not meet this test is flagged with an asterisk (*)

and error message number 17·is seta Next, the true wire length (L
t

) ,
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wire-angle length (L ), and the average of these two values (L ) arew a
computed from equations (4.7), (4.8), and (4.9), respectively.

Lt = (L + S)(M )e l'

L
W

= L
t

cos e

(4.7)

(4 .. 9)

"'.

where 0 is the wire angle and S is the slippage (Table 2.3, Field 6).

After the depths have been checked, subroutine THERM~ is called

once for each station to compute the corrected water temperature and

thermometric depthso Details of this subroutine are presented in

section 404. After control is returned to the main program, salinity

and oxygen computations are performed. Valid salinometer numbers in the

current program are 2, 4, 11, and 22, but these must be modified by any

other user. If the salinometer number listed in the parameter card

(Table 202, Fields 8 and 16) is coded 88, the input is converted directly

to salinity. If the salinometer number is blank and there are salinities

to be computed on that cast, the salinometer number from the previous.

computations is used, if it is a valid number, and error message number

12 is set. Salinities by salinometer are computed according to equations

(4010) and (4.11).

R=1'+tw

S = A + BR + CR2 (4011)

where l' is the salinometer reading and ar is a resistance correction

dependent upon the value of 1'.

If oxygen values are to be computed on a cast and the corresponding

titer value is missing, no oxygens are computed and error message number

13 is seto Normally oxygen values are entered as burette readings (Ob)

and computed by equation (4012) in terms of milligram atoms per liter (0 )a
and by equation (4.13) in terms of milliliters per liter (Om) by equation

(4013).

0a = Of °b

o = 11.159 °m a (4013)
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However, oxygen values may be entered directly as either milligram atoms

per liter or as milliliters per liter by appropriate coding of the

oxygen titer in the parameter card (Table 202, Fields 9 and 16)0

If both temperature and salinity data are present for a given

depth, the density as sigma-t (at) is computed by equations (4014)

through (4018).

E
t

= - {T[T(T + 275a04) - 223608396] + 448208332}

and

• [503057(T + 67026)]

At = 1 - {T[T(100843 x 103 T - 908185 x 10-2 ) + 407867]}

x 10- 3

a = {8[8(60768 x 10-68 - 4082496 x 10-4 ) + Oo81487658]}
o

- 90344586 x 10-2

(4.14)

(4015)

(4.16)

(4018)

where 8 is the salinity for the given depth and T is the specified

temperature 0 If more than one temperature is returned by subroutine

THERM0, a sigma-t value will be calculated for each temperaturec

Finally, if temperature, salinity, and oxygen values are present

for a given depth, the percent saturation of oxygen (0 ) and apparent
p

oxygen utilization (AOU) are computed according to equations (4019)

through (4021) (based upon the work of Truesdale and Gameson, 1957)0

C' = 0.88506 - Oo02464T + 000004821T2 - Oo000004038T3

- 8(00005256 - Oo000160T + 00000002338T2) (4019)

where C' is the solubility of oxygen at a given temperature (T) and

salinity (8) and at atmospheric pressureo
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•

o = 100(0 IC')
8 a

Aoa = C' - 0a

o

The next section of SYN~P sets printer control characters in an

attempt to print an entire cast on one pageD If two casts can be printed

on one page without continuing onto another page, they will beD The

number of lines to be printed per station is determined by Algorithm 20

ALGORITHM 2

NUMBER OF LINES TO BE PRINTED

Number of lines = 10 lines per station for header information

+ 11 lines per cast for cast information

+ 2 02 lines per depth

+ 101 lines per comment card.

If the total number of lines exceeds 59, the station will be

printed on two or more pageso

This algorithm may occasionally. fail if many of the correction

temperatures fall outside the acceptable limitsD Then the maximum

sampling depth is found and the auxiliary card (see section 30202) is

prepared for punchingo The station data are printed one cast at a time,

as stated in section 3010 The parameter card information and any

comment cards for the cast are printed first, followed by column headings

for the oceanographic information 0 The information from each depth is

printed and the process is repeated for all casts of the stationo Any

error messages pertaining to the station are printed along with a list

of thermometer numbers that could not be found in the thermometer decko

If there are any depths at which only unprotected thermometers were

placed, the program will calculate depths if there are protected

thermometers within 10 m of this bottleo This information is printed

out at the end of the error messages. If cards are punched or an

auxiliary tape is to be prepared or both, this is done at the same time

the printed output is writteno

After all the stations have been processed, a summary table is

printed and the proper ending is put on the auxiliary tapeo
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Subroutine THERM~ is used to store and print the thermometer

correction table, to correct the reversing thermometer readings, and to

compute the thermometric depths if unprotected thermometers were

present 0 The first time THERM~ is called by SYN~P, the thermometer

correction table is entered into storageo The first card of the table

is used to identify the thermometer table and the set of data with which

it is to be usedo The last card of the table must be blank to signal

the end of the thermometer correctionso Any errors in the thermometer

deck arrangement will cause error message 2 to be printedo The program

will be terminated and control will be returned to monitoro

After all the data for a given station have been read by SYN~P,

control is transferred to THERM~o Subroutine THE~ begins by examining

each of the three thermometer positions (left, middle, and right) to

determine 1£ the thermometers present were of the protected or unprotected

type, or if a malfunction occurredo A value of N is assigned for each

position as follows:

N = 0 for thermometer absent or malfunctioned

N = 1 for protected type

N = 2 for unprotected type

A value of NBASE is calculated by equation (4022), which will have a

value from 0 to 26 and represents one of the 27 combinations of ther­

mometers listed in Table 4020

NBASE = 9N~ + 3N + N{, m r

where Nt, is the value of N for the left thermometer, Nm for the middle

thermometer, and N for the right thermometer 0r

The equations used by THERM~ to correct the reversing thermometers

are those developed by Sverdrup (1947)0 For the prot~cted thermometer

the equation is

K - (T' - t) - (T' + V )o

(T' - t) (T' + V )T = T' + I -+ .;,0__

tV
(4023)
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and for the unprotected thermometer the equation is

T = T' + I +u

(T - t)(T' + V )tL) 0

K - (T - t)
lJJ

The thermometric depth (Z) is calculated as

Z = (T - T )i(Qp )
U tL) m

where TtL) is the "true" water temperature, T' is the uncorrected reading

of the main thermometer, t is the reading of the auxiliary thermometer,

I is the index correction, V is the volume of the small bulb, K is ao
constant depending upon the type of glass used in the thermometer, Q is

the pressure coefficient of the unprotected thermometer, and p is the
m

mean integrated density of the water from surface to the depth in questiono

For this subroutine the p values used were based upon the data taken off
m

the coast of Washington and Oregon and are presented in Table 4 0 30 This

table is valid only for this area and must be changed for other areas of

the wor1do This is accomplished by changing the in situ density tableo

The nature of the data returned to the main program SYN~p by

subroutine THERM~ depends upon the case represented· by the value of NBASEo

Each of the 27 cases is treated separately as follows:

Case 0: In this case there are no reversing thermometers or all

thermometers have malfunctioned. No temperatures are computedo

Cases 1~ 3~ 9: One protected thermometer is present, so only

one corrected temperature is returned 0

Cases 4~ 10~ and 12: The two protected thermometers are corrected

and the results are rounded to the nearest OoOl@C. If the difference

between the two temperatures is less than or equal to Oo06@C, the average

value is returned; otherwise, each value is returned to be used in

separate calculations of sigma-t, AOU, and oxygen saturation valueso

Case 13: All three protected thermometers are corrected and the

results are rounded to the nearest OoOl@Co One, two, three, or six

temperature~ [T (~)] are returned to the main program depending upon thea
~

values of the corrected temperatures (Tz" T , and T ) as follows:m r
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(1) ITt - Tml 0006 '.<

ITt - Trl < 0006 T (1) = (T
t

+ T + T )/3
a m r

IT - T I ~ 006
m r

(2) ITz. - Tml ~ 0006

T (1) = (T
t

+ T )/2

ITt - Trl > 0006
a m

T (2) = T

IT - T I > 0006 a r
m r

(3) ITt - Tml > 0006 T
a

(l) = T
t

ITt - Trl > 0006 T (2) =T
a m

IT - T I > 0.06 T (3) = T
m r a r

T (1) = (T
t

+ T
m
)/2

a

T (2) = (T + T )/2
a m r

(4) ITt - Tml < 0006
T

a
(3) = T

t

ITt - Trl > 0006
T (4) c: T

a m
IT - T I ~ 0006

m r T (5) = T
a .2"

T (6) = (T
t

+ T + T )/3
a m r

Cases 5~ ?~ 11~ 15~ 19~ and 21: The protected thermometer is

corrected, the unprotected thermometer is corrected, and the thermometric

depth is computed 0 All three values are returnedo

Cases 14~ 16~ and 22: If the corrected temperatures from the two

protected thermometers agree within 0006°C, the average value is used to

correct the unprotected thermometer and to obtain the thermometric deptho

Otherwise, the unprotected thermometer is corrected for each protected

thermometer and a corresponding thermometric depth is computedo These

values and each value of the protected thermometer are returnedo
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Cases 17, 23, and 25: The protected thermometer is corrected, and

then the unprotected thermometers are corrected and the two thermometric

depths are computed and returned to the main programo

Cases 2, 6, 8, 20, 24, and 26: Each of these types involves only

unprotected thermometers, and since a "true" water temperature is needed

to correct an unprotected thermometer, THERM~ simply returns to the main,
program, without any computationso After all possible temperatures for,
the station have been computed, the main program SYN~P tests to see if a

thermometric depth can be computed for these caseso In order to have a

thermometric depth computed, there must be a "true" water temperature

within 10 m and on the same casto The program checks for these conditions

for only two depths on either side of the one in questiono For this

reason, it is best to have the detail-A cards separated by cast and in

order of depth within each casto

After all thermometers have been corrected on the station, control

is returned to the main programo
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TABLE 4.1 11

SUBROUTINES REQUIRED BY SYN0P

Subroutine UWMS* Memory Programing
name number locations language(s) Description in:

THERM{lJ 0980 12,725 FORTRAN-II Section 404 &
Appendix 4

BIDE 0950 97 FAP Appendix 5

DEBI 0948 115 FAP Appendix 6

RDBUF 0933 8 FAP Appendix 7

EX0R 0945 4 FAP Appendix 8

BLANK 0941 6 FAP Appendix 9

XRND 0944 5 FAP Appendix 10

*UWMS = University of Washington, Department of Oceanography,
Applied Mathematics Section.

,.
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TABLE 402

POSSIBLE ARRANGEMENTS OF THREE REVERSING THERMOMETERS

Thermometer combinations Value of NBASE

Left Middle Right
.. .. .. 0.. * P 1

* * U 2

* P * 3

* p P 4

* p U 5.. U * 6

* U P 7

* U U 8
p.l. * * 9

~

p * P 10
p * U 11

p p .. 12
p P P 13
p p U 14
p U * 15

p U P 16
P U U 17

0 U * .. 18
U * P 19

U * U 20
U P .. 21
U P P 22
U P U 23

U U * 24
U U P 25
U U U 26

* = absent or malfunction

U = unprotected

p = protected

•
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TABLE 4.3

MEAN INTEGRATED DENSITIES (p ) FOR THE. m
NORTHEAST PACIFIC OCEAN

Depth (m)

.0

100

200

300

500

700

1,000

1,500

2,000

2,500

3,000

3,500

4,000

10,000

100242

1.0253

1.0261

100267

100275

100282

1.0291

1.0305

1.0318

1.0330

1.0344

1.0355

1.0366

1.0510



50 USE OF THE SYSTEM

5010 Field Use

Proper preparation of the field log (section 201 and Figo 201)

while aboard ship will considerably reduce the amount of handwork involved

in processing the oceanographic data collected at a stationo This

requires some extra care by the observer; he must be neat and print all

values legibly 0 tVhen numbers are recorded in the various fields, it is

necessary to fill in as many digits as are called for in that field o This

means that some numbers must be prefixed by one or more zeroso Thus, a

depth of 5 m will be recorded as 0005 not 5, and a temperature of 7086@C

will be recorded as 0786 not 7860 The required number of digits in each

field is listed in Tables 201, 202, and 2030 Also note that, by data

processing convention, the number zero is represented by 0 and the letter

"0" by {it; this is contrary to the standard military and radiotelegraphic

usage of these symbolso

At the completion of each station, the scientist in charge of that

station must go over the field log, fill in any missing information,

perform any necessary conversion of units, and check to see that all

entries have been madeo The time to obtain any missing information is

while the events are fresh in the observer's mindo A delay of only one

hour may create a problem in reconstruction of eventso It is good

practice to have one person of the scientific party assigned to make a

final check of all field 10gso Any pertinent remarks must be written

down at this time even if it requires using the reverse side of the log

for a longer explanation 0

If a F1exowriter is aboard ship, the full tape (section 203) is

prepared at this timeo After the final oceanographic station has been

completed, the condensed cruise tape is preparedo Thus by the time the

ship has arrived in port the oceanographic data are ready for processingo

50 20 Pape'P Tape-to-Card Conversion

After the cruise tape (section 203) has been prepared, the informa­

tion is converted to punched cards by use of the IBM 1401 computero The

program reads the tape and converts the data into master, parameter, and
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detail-A cards. Because the condensed tape does not have all the informa­

tion for the detail-A cards, this information is derived from the

appropriate master card and transferred to the proper card column ° A

listing of this program is given in Appendix I.

Only one type of printed card may be punched by the IBM 1401, so

all of the output is put onto detai1-A cards. The output deck is then

sorted on column 80 and the master and parameter cards are reproduced onto

the appropriate printed format. Finally the deck is reassembled by

sorting by station number and cruise number if more than one cruise was

processed. The order of the cards in this sort is master card first,

followed by the parameter cards, detail-A cards, and any comment cards °

The deck may be rearranged at this time if so desiredo

5.30 Keypunching the Input Cards

If for some reason the data were not punched onto paper tape, the

data must be keypunched onto the appropriate card format. When this is

done, it is desirable to have the cards verified to reduce the number of

errors due to keypunching.

5.40 Proofpead PpogPaJn

After the data cards have been prepared according to section 502

or 503, the data are submitted to the proofread programo This program

was written for the Burroughs B5500, coded in ALGOL, and is listed in

Appendix 20

The first section of the program reads the thermometer master deck,

stores all thermometer numbers in a table in memory, and writes all the

card images onto a scratch file. Then the data for one complete station

are read and stored one card column per word. The data cards are checked

in separate routines depending upon the type of card (ioeo, master, etco).

Each error as listed in Table 5.1 is flagged with a special code, and

cards with errors are printed along with appropriate error indicators.

At the end of each station, all cast numbers from parameter cards and

detail cards are compared, and indications of any mismatches are printedo

When all stations have been processed, the thermometer file is read and

cards are punched for those thermometer numbers that appear in the data

~.
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decko Separate listings are made for both valid and invalid thermometer

numbers, showing the number of times each thermometer was used and the

first station on which it was used.

The deck makeup for submitting this program to the Burroughs B5500

is as follows:

10 Control cards:

?COMPILE card

?DATA card

20 Source deck for PRUF

30 ?DATA THERMOMSTRCD

4. Thermometer master deck (section 202 07)

5. ?DATA CRUISEDATA

6. Data cards for one station

70 Repeat (6) as often as necessary

8. ?END card

The printed output will consist of a page containing a list of the

error codes and their explanationso If there are any errors, each card

in error will generate two lines of printout; the first one is a card

image and the second is the error indicatoro The error list is followed

by a listing of valid thermometers, and then the list of invalid ther­

mometerso The last line of print contains the beginning and ending times

for processing the data, and the I/O channel timeso The punched output

will be a copy of the thermometer corrections used by this set of datao

5050 Submitting SYN¢P to the Computep

~ The method of submitting SYN~P to the computer will vary with

computer systems but basically the procedure is similar. The method

described in this section is specifically for the IBM 7040-7094 Direct

Couple System (DCS)o The Des requires an estimate of both the number of

lines to be written (sum of lines printed, punched, and put onto tape)

and of the maximum 7094 computer time to be usedo

The computer time estimate is obtained by dividing the total

number of cards submitted by 300, adding two, and rounding to the

next highest minute. The line estimate is obtained as follows:
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(A) For the printed page, add:

(1) the number of stations multiplied by 10, to

(2) the total number of cast times 11, to ~

(3) the total number of sampling depths times 202, to

(4) the total number of comment times 1010

(B) For punched cards (if option is set), add

(1) the number of stations times 101, to

(2) the total number of sampling depths times 1030

(C) For magnetic tape output (if option is set), use the

same count as for punched cardso

(D) If source program decks are used rather than binary

program decks, multiply the number of source cards by 20

(E) Sum the values obtained in (A), (B) , (C), and (D) , add

1000, and round to the next highest thousando

After the line count, and time estimate have been calculated, the various

control and program cards are arranged in the order as given in Table 5.2.

This completed card deck is then ready for submission to the computero

5060 Correcting the Output of SYN(TP

After the printed output is obtained, the scientist preparing the

data scans for errors as listed at the bottom of each stationo Any

thermometer values that differed by more than Oo06°C must be reconciled

as well as other possible: 'errors 0 If the sampling depth was greater

than 200 m, the L - Z curves are plotted in the usual manner (LaFond,

.1951), and the accepted sampling depths are determined and posted in the

proper column of the printouto If any special chemistry determinations

were performed, the results are posted in the proper columna ~

Next the output cards are corrected as necessaryo Further checks

are made on these cards and the results of the various parameters are

plotted to check internal consistency and for spacial consistency. When

all obvious errors are corrected, the output cards are ready for use by

any interested party. These data may be used to compute values of various

parameters at standard depths, for dynamic height calculation, etco Finally

the data may be put into report form by the use of various mechanical

printers such as the IBM 407 accounting machine or by special computer

programs. ,
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TABLE S.l

EDITS MADE AND ERRORS FLAGGED BY PROOFREAD PROGRAM

.a.
On all cards

Col. 80

Col. 74-79

For master cards

must be J, K, L, or N

must be nonb1ank

o

o

Colo 1-8 must be nonb1ank

Colo 10-14 must be nonblank

Col. 16-277 must be nonblank

For parameter cards

Colo 1-2 must be either blank or numeric

Colo S-37 must be either blank or numeric

Colo S-2S must be all blank or all nonb1ank
l

Col. 26-46 must be all blank or all nonblank

Colo 65-73 must be nonblank except for colo 69

For detail-A cards

Colo·S must be 1 through 9

Colo 6-lS must be nonblank

Colo 16-17 may not both be blank

Thermometer numbers must be valid

If T ~ 8888 or blank, then t must be nonblank

Cast number must appear in a parameter card
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TABLE 5.2

ORDER OF CARDS TO BE SUBMITTED TO COMPUTER FOR SYN(6P

(1) Control cards

(a) $J(6B card
(b) $ID card
(c) $I(6BASE card
(d) $EXECUTE FMS card
(e) *XEQ

(2) SYN(6P source or binary cards

(3) THERM(6 source or binary cards

(4) SUBR(6UTINES as listed in Table 4.1

(5) *DATA card

(6) Cruise parameter card (section 2.2.6) (one per cruise)

(7) Data cards for one station

(a) Master cards
(b) Parameter cards
(c) Detail-A cards
(d) Remarks cards

(8) Repeat (6-7) as often as needed

(9) $E(6F
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DATA TAPE PUNCH 1
UWMS- 974

UNIVERSITY OF WASHINGTON
DEPARTMENT OF OCEANOGRAPHY
SEATTLE, WASHINGTON 98105

*

MORITZ M. MARSHALLPROGRAMMED BV ••

00000*
00000*
00000*
00000*
00000*
00000*
00000*
00000*
00000*
00000**************************************************************
00000* *
00000* PUNCHES DETAIL-A, MASTER AND PARAMETER CARDS FROM *
00000* FLEXOWRITER TAPE. *
00000* *
00000* SWITCHES *
00000* ALL OFF. *
00000* *
00000* BOARD *
00000* EOL IS WTRED TO EO~. *
00000* = IS WIRED TO PA~ITV ERROR. *
00000* *
00000* HALTS *
00000* 888 READY PAPER TAPE READER. *
00000* 999 END OF JOB. *
00000* TO START ANOTHER TAPE *
00000* TURN SWITCH G ON AND *
00000* PRESS START. *
00000* *
00000**************************************************************
0103 START BREADY
0104 GO RT (Pl.INPUT
0105 RT (Pl.INPUT
0106 RT (Pl.INPUT
0107 BREADY
0108 RT (Pl.INPUT
0109 a MASTER
0112 RTMR 8 READY
0113 RT (Pl.INPUT
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0114 RT cP l.tNPUT
011~ 5BR NOP 3
0116 8 PARAM
0117 NOP NOP 000
01?O Rlnr:: R REAnv
0121 RT CPl.INPUT
0122 B DET AIL
0201 MASTER S\lJ 101 • 134
(\202 SW 142.174
0203 MLC INPUT 26.127
0204 MLC t ~JPUT 30.137
0205 NILe INPUT SA.167
0206 'VILe I !"JOt JT 63.1RO
0207 MLC lO4.SAVEI
020R MLC 17°.SAVF:2
020e; P
0;::10 CS 180
0211 a RTMR
0213 ~ARAM S'.I! 105. 126
0214 S"' 165. 180
021~ MLC SAV~ 1 .104

Oc~ 16 :Y.LC SAVF.2.179
0217 r./lLC INPUT ?O.125
021R

,.. NOP 3.ZAP\".

Q21 q 3u FOQMB

0222 FORr.1A '1 QFAr"')Y

O?23 ~T CPI • I NPlJT...
0224 NlLC T!\iPUT R.173
f"l?25 IV1Lr:: TNPu T ("}.180

O?2~ p

('227 :s 1 so
Q22R R RIDE
0301 F()R~8 I\~L r: INPUT 41 • 1 46
030 4 8 REAOY
030~ ~T CPl. INPUT
0306 r-J'_C INPUT B.173
('):1n7 ~LC INPUT Q.180
t"'~aR p

r;3c-:l Cc, 180

n310 l3 olOr:-
0312 r;~TAIL :"~L C ~;l\VFl.1n4

0.l1~ MLC ':~A\/r2. 17q
031 4 ;, '~I ) ('':~ • 180
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0315 MLC INPUT 64.169
0316 MLC INPUT 65.180
0317 P
0318 Cs 180
0319 B READY
0320 RT (Pl.INPUT
0321 SBR NOP 3
0322 e NOP 3.ZIP
0323 8U DETAIL
0324 8 READY
0325 RT (Pl.INPUT
0401 SBR NOP 3
0402 e NOP 3.ZIP
0403 BU PARAM
0404 8 READY
0 4 05 RT (Pl.INPUT
0406 SAR NOP 3
0407 C NOP 3.ZIP
0 4 08 BU MASTER
0409 es 180
0410 p

0411 EOJ H 999,999
0412 ass START,G
0413 3 EOJ
0416 READy SBR OUT 3 ~

0417 CS GMlJ/M-l
0418 es
0419 CHAIN2A

~

0 4 20 BIN BIN OUT.2
0421 H 888,888
0422 8 BIN
0423 OUT B 0
0424 SAVEl Dew =2
0425 SAVE2 DCW =6
0426 ZIP DCW -201-
0427 ZAP L:>CW -222-
0428 ORG 1000
0429 INPUT DA IX2999
0430 GMWM DC'~ -)-
99990 END START

.~
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APPENDIX 2 Proofreadprog~am

Program to proofread detail-A, master, and
parameter cards and prepare a thermometer deck
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BEGIN COMMfNT

PROOrREAD

UWMS-I070

U~IV[RSITy UF WASHIN~TON

DEpARTMENT OF OCEANOGRAPHY
SEATTL[p WASHINGTn~ 98105

ORIGINATED ~YI JAC~ BECK
PROGRAMMED bY. H. M~CINTOSH

S£.PTEfwlUER 1966
nCTOBlR 1966

wRITTEN IN ALGOL F~R BURRnUGHS R5~OO

HASEl) ON PRUGRAM tJwM~-1038 (1401)

THIS PROGRAM READS CRUISE DATA AND CHlCKS VA~IOUS COLUMNS
FUR ERRONF~u~ CUDES AND pu~CHlS. CARDS WITH ERRORS ARE
PRINlfn ANn ThE ERRORS APl FLAGGEO.

I~;TEGER I,J,CAR[)CNT,TI1CDUNT#PCST,DCST,",LI~4fCOlJNT,P,O J
I~TlG[R GDCnUNT,NGCnUNT,PTA,ITAJ
INTlGFR flkRAY GDTALLVfUI?OO], NGTALL.'T·[OI~OOl, THfLAG[OI800] i
ALPhA STATIUN,L~STSTATJUN ;
ALPhA THERHUMETEk ;
SAVf ALPHA ARRAY THLTSTLU:800J, CUlLOa60l, CAkD[OI100,OI~uj, TH[OI14l,

E.Fd-<Cul.LOI80J, PCASTtHdO:20], [;C~STN[j[OI21'J J
ALPhA ARRAY NGLIST[0120U],NGSTAT[OI20u],~LLIS1[OI200],GDSTAT[OI200] J
BOOLEAN fRHS~, NEW,~[hD J
fJL~ IN THERMOMSTRCD (2,10) j

fILl IN CHUISELJATA (£II0) j

FIL[ lHERMOTAPE rISK SERIAL [l&AOOJ (2,10,30) J
fTLE. OuT THEPMlIPUNCH 0(2,10) ;
FILl nUT PHI~TnUT h(2,17) j

feRMAT TITLE (~ COUNTkY SHIP C5T COL~ 06-t5 COLUMNS 16-30",X3,
"COLUMNS Jl ao q3 CULUp.,!/'.. S 44·5~ C(lLUMN~ ':J7 THRU73",Xl',
"CRUIS[ STATJn~ CNTRL"II)J

f (1 R,..: AT THF. HMUr MT (A 1 , A6 , 1\ 1, A3, 11 A6 , A.;) ;

F [l Rtvl AT 0 ATAF MT ( 8 0 A1) j

f0RMAT LIN£FMT eX4,?Al,X6,2A1,X4,Al,X3,10Al,X3,15Al,XJ,13Al,X3,13Al,
X3,17Al,X4,3Al,X4,3Al,X6,Al)J

FURMAT PCSTFMT("PARAMETE.R CAST ~UMB~R ",AI," NUT ON nETAIL CARDS FOR ",
"CRUISE AND STATION ",3Al,"-",3Al II) J

FnRMAT OCSTFMT("LJETAJL CAST NlIM~fK ",AI," NUT ON PARA~ET1~ CARDS FOR ",
"CRLJISt ANu STATION ",jAl,"-",3Al /1) j

FORMAT THLISTFMT (AI0,TIU,AIO) ;
fnRMAT NGTITLf ("INVALID lHERMOMETlR5 " II) ;
FORMAT OK1ITLE ("VALID Tt-ltRMOMETERS lJSE.D IN ThIS RUN" II) ;
fOR~AT lHTI1L[ (" ThfRMO COU~T SlATION"II)J
FnRtvl ATTl tv! [ r t-I , (I I " bE(, , ~ N LJ t" R(l Ctt , 2 I ~ , " Bt. G, E'" lJ II 0 It , 2 I 8 ) J
FnR~i ATE xPLAI N (" ERf~ 0R C(] I) E5 AND THE I H [ XPLAN A1 ION SI" I /

" * - ThIS CUL UMN SH(l UL 0 1'.1 0 T I-H. HLAN K " I

."

.0
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" #. • Cn~TROL PUNCH INVALID: NOT J,K,l nt< t~" I
" ~ - CAST NUMa[h INVALID& NOT 1-9" I
" ~ - PAkA~ETER CAHD fUf< THIS CA~l EITHft'(ft ,

" nLT 1F nRO[R UR MIS~IN~ " I
" ","""," • THIS COLUMN ShOULU NOT ~E AL~HA " I
" .. - I I\J VALID THl RM(HH TERN UMot H" I
" I • SALl~JTY ~ BOO UR nAYG[~ ~ 30" / ) ;

LIST ThCARLJ (TH[O],THrH~IU\1[lE~, fOR 1 .. 1 ~TEP 1 LNTIL 14 U[J lH(I]) J
Lr s1 i I ATAC0 CF (I R I .. 1 S rEP 1 lJ r.. TIL b 0 r)(J c n L[ I ]) ;
LISl LINlIN (rnH J .. 1 STEP 1 UN11L ~o 00 CAkU[I,J])J
LISl l.INfkt< crnR J .. 1 srEP 1 U,...TIL 80 DU E~tiCOLlJ]);

LISl THLIsTUUT ( GDLJST(J], GDTALLY[JJ, G~STA1[J] ) J
LISl NGI {STOUT (NGLIST[JJ, NGTALLY[Jl, NGSTAT[J] ) ;

lHIS PROCEDUK~ P~ADS TH[HMO ~ASTFR U£CK,
~RlllS IT ON DISK, A~D CRlAT[S A lA~LE

II F ALL TH[ Rt·1l.) NUl" ti l R~ I ~ rHt::. 0 E. Ck j

PRr:JCfilut-<t. ,",nOCfSSTHfRMf)i"IASTFRS j

FiEGl~1

LAhlL THENU ;
Fu" THe lHu' T .. t s TEP 1 WHI L [ 1 4LJ E" LI 0
Ht. t... ('J Rr. Aj . CTI~ Ek \1 (J ~l STKeD , ThE RM~l ~ t., 1 , 1HCAf( 0) (T HE. f\. [)] ;

WRll[(THERMOTAPE ,TH[R~nF~l,IHCARD);

TH LIS T [ THc: nLJ tJ TJ .. THF. H"', 0 I,ll TF. R ;
END;

T~[~DIHEWINU(lH~~MOTAPf) ;
Cl US": ( THf RMOM STHe ..) , HElEA SE. ) j

W~i [N (1) j

C() MMF i'l T rHIS PRt)Cf.QUkE PkOCE~S[S MAS1ER CARU~ O~LY ;

P':'OCEDukE PKOCfSSMAST~RCAK~ ;
~f GI r~

FUH J .. 1 ~TFP 1 lil\:ilL ti, 10 ~lr.P 1 UNTIL 14, Ib Sll.P 1 UNTIL 2'
iJ (l IF CAR t~ l 1 , J) = " " THE N

AlGIN ERRSw .. TRUE J
EkRCOLlJ] .. " .. "

t ~l..d

[~n PROC~S51NG ~ASTrk ~ARU ;

THIS PRnCEDUH[ HAI\JDLrS ALL PARAMETEH CARDS;

p ~ 0 (. E[I URl P t< (J CE5 ~ PAR A ~l r li. RlJ ;

HFGIN
;HJlJl [ J\ N Nr' t-.J HLAN KS i
FUR J .. 1,?, 5 S Tf. F 1 l J NTIL (3 I) 0

Ire AR 0 [ I , ...1] ;." .. AN 0 CA~ () [ 1 , \oJ J > tt 9 tt THFt·:
~fGI~ FHRSW • TRUE J

r RRC:l L [ ..J] .. " " "
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E.ND ;
NON~LANKS ~ fALSE'
FOR J ~ 5 STEP 1 UNTIL 2~ DU

IF CARD[I,J] ; " " THEN NONBLA~KS • TRUE J
IF NONBLANKS THEN
BlGIN FOR J • 5 STEP t UNTIL 25 00

IF CARO[I,J] = " " THEN
BEGIN ERRSW ~ TRUE J

ERRCOL[J] • "*"
ENDJ
PCST~ PCST+1 J
PCASTNO[PCST] • CARO[I,51 J

END ;
NUN~LANKS • fALSE J
FUR J • 26 STEP 1 UNTIL 46 UO

IF CARD[I,J] ~ " " THEN NONHLANKS • TkUEJ
IF NONBLA~KS THlN
BEGIN FOR J ~ 26 STEP 1 UNTIL 46 00

If CAROCI,J] = " " THF.N
BEGIN ERRSW • TRUE J

lRRCOL(J] • "*"
END J
peST. PCST+1;
PCASTNO[PCSTJ • CARO[I,26J i

END;
FUR J ~ 65 STEP t ~NrIL 6~, 70 STEP 1 U~lIL 13 ~Q

IF CARn[I,J] = " " THEN
BEGIN F.RRSW • TRUE J

ERRCOLlJl .. "*"
E.NOl

E~D PHOClSSING PARA~[Trk CARD;

CO~1ME f\l T THIS PROCEDURE HANULi:.S ALL D~TATI. CA~OS ;

PROCEDURE PHOCESSOETAILCAHD J
BEGIN 80llLEAN GfiUn j ~LPHA TA,TB,LEF"TNU,~\IUDLENO,RIGHTNU J
lAHlL CKLfT,CKMIO,CK~IT J

GOOD ~ fAl~EJ

I~ CAROCI,5] < "1~ UR CARO[I,Sl > "W" T~EN

BEGIN ERRS~~ .. T~U[ ;
EHRCUl.[SJ 4- "~"

[ND ELS~

RfGIN FOR P .. 1 ~T[P 1 UNTIL PCST ~n

IF CARD[!,SJ = PCASTNO[PJ THFh GOuD • TRUE;
If NOT Goon THEN
HEGJN fRR5w .. T~Ul ;

ERRCnLrSJ .. "I"
END ;
~J [ W[ + TRU[ ;
FOR D .. 1 ~TEP 1 UNTIL UCST IJII

IF OCASTNUlDJ = CARD[I,~) THEN NE~D • fALSE J
1Ft" l:. WD THE N
~lGr~ DC5T + DCST + 1 ;

nCASTNOlOCSTJ .. CARU[I,~]
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Er.. Oi
F.Nll
fOR

.,
J .. ~ STF.P 1 UNTIL 13 08

IF CARn[I~JJ = " .. THEN
bEGJ~ ERRSW .. lRUE ;

fRHCOL[JJ 4o"."
[NLJ ;

IF CAHOlt,16] = .. " AND CARUlI,171 = " " THlN
HEGI~ ERRSW .. TRUE J

ERRCOL[lb] • ERRCOL[171 .. "*"

If l.[~TNO

tiE.GIN FOR
IF
TIiEI\!

GOO (} ..
L£F1NU

FALSE j

• () & CAHnlJ,lB][121421,;J ~ tARl>Ll,1~]L1814216]

& CARO[I,?O][24a4216J & ~AROlI,21][3014216]

R CAHnlI,22J[36S4216J ~ CAROtl~23][4214216] ;
-;. tt " THEN
J .. 1 ~llP 1 UNTIL GOCU~Nl OU

LEfTNQ = GDLISllJl
HEG!'" GUU:> • TkLJt. ;.

(, D I ALL 'y [ J] c, GuT " LL Y[ J J +1 J
G(I Tn c i~ Lf T J

END ;
FOR J • 1 STEP 1 UNTIL lHCfJUNl DU
IF LEF1Nn = THLISTlJl
1HEr" HEG 1 t\j tiOUJ .. TRUE ;

GUCJUNT • bDC~UNT +1 j

(;[)LIS1[GUCUUI'JT] .. LtFTNlJ ;
~U1AlLY[GUGUUNl J .. 1 ;
G()STAllGDCnU~TJ .. LASlSJATION
lHfLAr,lJl .. 99 ;
tJO TU CKLFT j

END j

(. " L.. r : I F IIJ UT G11 0 n Tt1 Ei\J
B[ (1 I hi [ Rq S ~'I 4- 1 I~ UE. ,.. E;'f .. Tt< UE. j

If i\lGCnU~T > u
THEN FOR J 4- 1 ~TlP 1 UNTIL NGCOUNT 00

I F LEr TN IJ = f, GLIS r [ J ]
THl~ H~GIN ~E~ .. FALSE;

N~TAL.LY[Jl .. ~~TALLY[JJ + 1
ll\ll) J

IF N E~;

THlN HE~lN ~GCnUhT • NGCrUNI + 1 ;
N~LrS1LNGCOUNTJ .. LEFTNo J
NbSTAllNutOUNT] .. LAS1STATIO~ J
~ ur ALL Y[ t\; (; cuUtv I] .. 1

[t\Jrl j

E~RCUL[18] .. "."

& CARUlI,25]r30:4~:bl

& CAHulr~~'1[42:4~:6] ;
& ~AHuLI~~9J[3b:4~;6]

[ND;
TA +0 ~ CARO[I,24][24:4~:DJ

K CARD(l,~6Jl3bI4~:h]

T8 +u ~ CARO[I,?b](JQ:42IoJ
g CAR Dl 1 , 3 () ] [ 4~ : I~ 2 I b J

I ~ 1 A ~ "t1 ~ 8 8 tt Ar~ r, TA ~ f'
H~GII'J [RRS~ • TRUF J

;
" ANG Tb = " " rHE~
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ERRCOL[281 + ERRCOLL291 + ERHCOL[30l • "*";
END J

END j

(,000 .. f AtSE j

MIDDlENO + 0 & CARO[I,311l1214216] , CA~D[1,321[1814216]

& CAROLI,33)[2414216] & CARO[I,34][301~216J

& CARD[I,35][36142.61 & CAkO[!,36][42142161 J
IF HIDOLENU ~ " " THEN
BEGIN FOR J • 1 STEP 1 UNTIL GDCOUNl O~

If MIODLENO = GDLIST[J]
THEN ~EGIN GOOD" TRuE J

GDTALLY[J] .. GUTALLY[J] +1 J
GO Tn CKMID J

[NU ;
FUR J .. 1 STEP 1 UNTIL THCOUNT DO
IF MIDDLENO = THLJSf[J]
THEN REGIN GOOD .. TRUE J

GDCOUNT .. ijDCOUNT ~1 J
GDLIST[GDCOUNTJ • MIDULlNO J
GDTALLY[GDCOUN1J .. 1 J
GDSTAT[GOCOUNT] .. lASTS1ATION J
TH~'L.AG[JJ .. 99 i
G(J TU CKMID i

ENO J
CKMID'IF NUT GOOD THEN

REGIN EHRSW .. TRUE; NEh + TRUE j

IF NGCOUNT > 0
THE~ fOR J .. 1 STtP 1 UNTIL NGCOUNT un

IF MIDOL[NO = NGLISTlJl
THE.N HEGIN NE.W • FALSE J

NuTALLY[J] .. NuTALLY[Jl + 1 J
ENI1 J

IF ~JE~

THEN BEGIN NGCOU~T .. NGCOUNr + 1 J
NGLISTlNGCOUNTJ + MIDOLENO J
NGSTAT[NGCOUNT] .. LASTSTATION J
N~TALLY[N~CUU~l] .. 1

ENn J
EHRCOL[31J + "+"

[NO J
TA • 0 & CAHOlr,37](24:~?:bl to. CARU[!,38][30aq216]

& CAROlI,39][3614~a61 ~ CAHDCI,40][4214216] J
TB ~ 0 & CAHOrr,41][30:4':6J ~ CAHO[I,4~](36'4216]

& CARDll,43][42Z4216] j

IF TA - "8888" ANn TA ¢" "AhU 18 =" "THEN
BfGJN FPRSW .. TRur ;

ERR COL [II 1] + ~ RReo Ll 42] fa EHk COL [ I. 3.J .. " *" J
[NO J

f NO ;

GOUD .. FALSF ;
RIGHTNU .. 0 & CARD[I,44](1214216] ~ CARU[I,45][1~lq2Ib]

& CARO[l,46][24142'b] R CARU[I,47][30,Q216J
~ CARO(1,46J[3b:4216] & CARU[I,49][4~lq216] J
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If RIGHTNO ~ " " THEN
H~GIN FOR J .. 1 STEP 1 UNTIL GnCouNT Du

IF RIGHTNO = GOLIST[J]
THEN H[GIN GUOD .. TRUt J

GOTALLY[JJ .. r,UTALLY[Jl +1 J
GO TO CK~IT J

END J
FOR J .. 1 STEP 1 UNTIL THCOUNT UO
IF RIGHTNO = THLTSTlJ]
THEN ~EGIN GOOD .. TRUl J

GUCOU~T .. GOCOUNT +1 I
GOLIST[GDCUU~Tl .. HIGHTNO J
GOTALLYlGDCOUNT] .. 1 J
GDSTATlGUCnUNTl .. LASTsTATIUN ;
THFLAC1[JJ .. 99 ;
GO TO CKRIT j

END J
C~RJTIIF NUT Goon THEN

BEGIN ERRSw ~ T~Ul j NE~ + THU[ J
[kRCOL[44l .. "~" J
IF" NGCnUNT > ()
THEN FOR J • 1 STtP 1 UNTIL NGCUU~T 00

IF RIGHT~O = NGlIST[J]
TIi EN [i E. (j INN l ,.. .. f ALS E ;

NG1ALLY[JJ .. ~GTALLYLJ] + 1 J
[~f) i

t F NE~J

THEN ~lIJIN N<JCOUNT .. NGCOUNT + 1 ;
N(.lLI~TlN(JCOUNTJ .. RIGHTNn J
NbSTAllNGCnUNTJ ~ LASTSTATION J
NbTALLY[N~COU~l] • 1

[NO ;
ENO ;

TA .0& C~RUll,50][24:4?:6] ~ CAkull,51]l30IQ216]
& C~ROLI,5?Jl36:42:hJ & CAHU[I/~3]r421~2Ib] ;

T~ .. 0 & tAkUlI,54][30:4?:~J ~ CA~U[I,5~][3hl~?16J

& CARO[I,56Jl42:4216] j

IF TA ~ "BRVe" A~D TA ¢" "ANO TH =" "lH[~

~EGJh ERR~W .. TRUf J
fRHC0L[C,4] .. ERkCOL[55J .. fkHCllLl!)6l .. "*"J

E.l'4 D )
END ;
If CARD[T,57] > "1" ANU CARD[1,~7j ~ "" THEN
fH.G 1N ERR5w .. TRI.H. i

ERRCUL[57J .. "I"
END ;
It CAkD[I,62l > "~" AND CARu(1,b2J /
Hl6}N lRR~W ~ TkUl ;

EHRCOL[62l .. "I"
1· Erll n ;

END PRUC[SSlf\ltj lHIS OtTAIL. CARD J

" " lHEN

THIS Pk UCEDUHl HA'" (j l. c. SAL L C(J MtA E~ 1" (; Id~ DS ;
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P~OCEOlJRE PHOCESSCOMMENTCARO I

BEGIN
BUOLEAN GOOD J
GOOI) .. FALSE J
IF CAHD[I,~] <"tHOR CAHD[I,~l >"9" THEN
BEGIN EHRSW .. TRUE I

EHRCLJLl~] .. "il"
END ELSE
BlGIN FOR P .. 1 STEP 1 UNTIL PCST DO

If CAROtI,5J ~ PCASTNO[Pl THEN GOUD .. T~UE i
IF NOT GOOD THEN
8EGI~ ERRSW .. TRUE'

ERRCnL[Sl .. "I"
END J

[NO J
END PROCESSING THIS COMMENT CARD J

COMMENT THIS PROCEDURl HANCLlS CAR05 WIT~ E~HOHS I

PROCEDURE PROCESSBADCARD J
B£Glf\a

If" LJNECOLJNl = 17 THE~

8~GIN LINlCnLJNT + 0 J
WRITECPRINTOUT[PACE1) J WRITE(PRIN10uT,lITLEJ ;

END j

WRITE<PRINTOUT ,LINfr~T, LINEIN )-.j

WHITE(PHI~10UT[DBL), LI~EfMT, LINlRh )j
LINfCUU~T + LINECUU~T +1 J

END PROCESSING ERROR CARD J

!

(';O~1MEN T THIS Pt{ 0Cl 0LJ RrEO I 1S 1HE LIS lor CAS T NUt.; BERS;

PROCEDUkE EuIICASTLIST J
BE.GIN

BlJOLEAN PCASTOK,PCASTOK J
PCASTOK .. OCASTO~ + FALSE ;
rUH P + 1 STfP 1 uNTIL PCST on
BlGIN fOR D + 1 STEP 1 UN1IL ur.Sl OU

IF PCASTNU[Pl = DCASTNO[Dl IHf~ PCAS10~. THU[ J
If' NOT PCASTOK THEN
BlGJN WRITECPttINTOUT ,PC5T~ t-11 ,1-'CAST~OLf'll

FUR J .. 74 STEP J U~TIL 79 DO CARU[O,Jl ) J
LIN~COUNT + Ll~ECOlJNT + 1

Ef'.4DJ
PCASTUk + FALSE J

END;
FUR () + 1 ST f P 1 Ur~ T JL 0 CST D(l

B~GIN rUR P .. 1 STEP 1 UNTIL peST ou
I F DCA STN(J[ 0] = peA 51 N[) [ P J THt Nile AS1n K .. TRUE J
IF NOT DCASTOK THEN
BEGIN WRITECPRINTOUT,OCSTtMT,UCASTNO[U]1

FOR J .. 74 STlP 1 U~TIL 79 DO CAkU[O,J] ) ;
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LINEr.OUNT ~ LIN£CUU~T + 1
END;
OCASTOK .. FALSE j

END J
ENO CAST LIST fOIT ;

cnMMfNT THIS PROCEDUHE HANOLlS ALL CARDS fn~ LJN[ STATIO~ •,
PRO(;Er)UR~. PkOCESSI.AST~TAT J rlN ;
~F.GIN

PC-51 + OCST ~ 0 ;
FOt-( I .. 0 STEP 1 LJ~ r IL CARDC~T 110
~~GIN FOR J .. 1 STEP 1 UNTIL 80 UO ERRtUL[J] ~ " " J

FUR J .. 74 SlEP 1 UNTIL 7'J LJrJ
IF CA~D[l,J] ="" 'IHlN
BEGIN l~RSh .. TRUE;

tK~COL(Jl" "."
END;

If CARD[r,aO] = "J" THEN PHOCESSMASTERCARD ELSE
IF CAROCI,ROJ = "K" THl~ PkUC~SSPARA~CARD EL&E
I~ (;#lRD[I,RO] = "L" THf~ f-HOClSSDlTAJLCARD ELSl
I F CAR 0 [ I , ,q 0] = tt N" 1 t1 E. ~ Pk UCl 5 SCUM ~1 fo" ~ TeA ROE. L SE
~[GI~ ERRSW .. TRUF ;

ERRCOLltiOJ • "*"
tND j

Iff. HR5 ~~ THE 1\4 BE(, I N PI< UCr 5 S t:3 AuCAR L> ; E. RRS ~-; • ~ f, l S[ [ N0 J
F f\. (j;
[ [1 I 1 CAS 1 LIS T ;

Ef\ 0 P t\ [) C~_ 5 SIN (1 THIS S1 AT I (1 ~ ;

THIS PRO CF [) Uk l L 1 S1 uL' T #l L L 1 HE. R t-: 0 toll rE. R NlJ MRERS
LJ S.... (j , H11 ~! Uf Tf ~, A f'4 nON ~' t1 AT STAT ION FIR ST II SE. 0 j

PRDCEDliRE. NUW~RA~JTUP

bff,!N
BPnlEA~ F"(,UNO ;
L/lHl:.l ThL ~ T ;

w~ 11E. (P R J ~ T0 UT ( PAGf ]); wk J1F ( P~ 11'4 TUlJ f , 0 ~ 1 I TLE) J
wRITF (PRI~TnUT,THTlTLl) ;
FUk Tt1 C0U~ T + 1 ST ~ fJ 1 ~J H1L t. 1 fH Jl uU
6 E:. (, I f'J RE. AD (T Hf. Ii ~4 0 TJI P E, 1 HE f-l Mli r ", T, 1HCAh D ) l THL. S TJ J

F (llJ ~l l· .. F f1 L 5 ~ J
I F 1 HFLAG [ 1 ~~ C0 U~l T) '¢ U
THE ,,, l4 ( GIt,· F Uk J • 1 STEP 1 Wh 1 Ll '" UT r (J U~· U uU

IF THLJ51(THLn~~lJ = ~DLIST[J]

THt~ REGl~ WkTlf(PkIN1~UT,THLISTfMT,THLI5TOUT) J
~t RIlL ( TrlE. Rtv! l' P Ut~ t H, TH[ RNUr ~11 , THe ARD) J

.' ~ llllf~ lJ .. 1RIII J
f N () ;

END
EL SF! f 1" H[ 2 J = "Y9 9 ., f'. t~ (; 1, I f L AuL1 H L 0 LJ NT - 1 J ~ 0

1 Hl f\, ~, k 1 1 E. (1 HE. k MII P lll\: t H, I Hl. f.\ ~i (I F" t-Il , l HCAk U ) j

F NO ;
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THLSTIWRITE (PRINTOUT[PAGE]) J WRIT£(PRIhTOUT,NGTITLE) J
~RITE (PRI~TOUT,THTITLE) ,
rOR J • 1 STEP 1 U~TIL NGCOUNT DO
WkllE (PRINTOUT, THLISTFMT, NGLJSTOUT ). I

[NO WRAPPING IT UP ,

COkM[~l THIS PROCEDURE HA~OLlS ALL DATA CARU~ ;

PROCEOURE PHOCESSOATA J
BEGIN BOOLEAN FIkSTCARD,LASTCARD J

LABlL ENDOFDATA J
fIRS1CARD + TRUE J lASTCARO ~ fALSl J
CAHOC~T + peST + DesT • 0 J LI~ECOUNT. 17 J
NGCQUNT • GDCOUNT + 0 J
WHILE TRUE DO
BEGIN READ (CRUISlOATA,DATAFMT,DATACO) [ENOOFDATA] J

STATION+O&COL[14][1214216J & COL[7S][18142.6J &
COL[76][2~14216l & COL[77][30142'61 &
COL[78][36142'6l & COLI79][42.42161 I

ERRSW • FALSE J
If ~OT FIRSTCARD AND STATION ~ LASTSTATION THEN
BEGJN CARCCNT. CARDC~T·l J

PRnCESSLASTSTATIO~ I
CARDC~T • 0

E~D j

fOR J + 1 STEP 1 UNTIL 80 00 CARDCCARDCNT,JJ. COL[J] ;
CARDCNT • CARDCNT +1 ;
LASTSTATION • STATION J
FIRSTCARD • FALSE J

END PHOCESSING ONE DATA CAROl
E~DOfDATAI CARDCNT • CARDCNT-1 J

PROCESSLASTSTATION J
NOWWRAPITUP J

l~D PROClSSING ALL DATA CARDS J

CO~~ENT THIS IS THE PRUGRAM IN ITS PURL DISTILLED fORM J

PTA. TIM[(2) J rTA. TIME(3) J
WRI1E (PRINTOUT, EXPLAIN) ;
PROCESSTHEPMO~ASTERS J
PPOCESSOA1A J
~RITE CPRJNTOUT,TIMEFMT,P1A,TIME(2),ITA,TIME(3) ) J
E~O.



APPENDIX 3 The maitj program SYNf}P



WRITTEN IN FORTRAN II. VER~ION 2. FOR IBM 709/7090/7094

THE LAST CARD OF THE DECK MUST 8E BLANK WITH A -J- IN COLUMN dO.

SUBROUTINES USED BY THIS PROGRAM ARE THERMO CREV.ti AND REV.C)9
BIDE ~UWMS-0950), DEBI (0948), RDBUF (U933), BLANK (0941), AND
XRND <0944}s

..JUNE 1964
NOVEMBER 1964
..JULY 1965
OCTOBER 1966

SYNOPTIC PROGRAM

YES

YES

M

EUGENE E. COLLIAS, MON!auE R. RONA.
AND CUTHBERT M. LOVE

MARSHA M. WALLIN
LINDA S. GREEN
LINDA S. GREEN
LINDA S. GREEN

COL. 19-21

COL. 22-24

COLo 80

ORIGINATED f:)y ••

UNIVERSITY OF WASHINGTON
DEPARTMENT OF OCEANOGRAPHY
SEATTLE, WASHINGTON 98105

THE FIRST CARD OF THE DATA DECK IS A TITLE FOR THE THERMOMETER
TABLE. THIS IS FOLLOWED BY THE THERMOMETER DECK. A BLANK CARD
MUST BE BETWEEN THE THERMOMET~R TABLE AND THE OBSERVED DATA.
THE FORMAT FOR THE CRUISE PARAM~TER CARD IS AS FOLLOWS ••

COL. 3-4 SHIP CODE
COL. 13-14 DISTANCE FROM METER WHEEL TO WATER (METERS)
COL. 15 METER WHEEL TyPE CODE
COL. 16~18 YES IF PUNCHING IS DESIRED~ OTHERWISE BLANK

(PUNCHES AUXILIARY AND DETAIL CARDS)
IF TAPE I~3 (8) IS TO BE WRITTEN.
OTHERWISE BLANK
IF SPECIAL CHEMISTRY BOTTLE
TO BE PUNCHED IN COL. 70-73
CARDS. OTHEWSISE BLANK

PROGRAMMED BY ••
REVISION A BY ••
REVISION B BY ••
REVISION C BY ••

SYNOOQU
SYN0005C
SYNOOIU
SYN0015
SYNOU2U
SYN0025
SYN003U
SYNOQ35
SYN004U
SYN0045
SYN005U
SYNOU55A
SYNOU6UB
SYN0065C
SYNou7UA
SYNOU71C
SYNOU72C
SYNOu75A
SYNOU8UC
SYNOOS5C
SYN0086C
SYN009UA
SYN0095A
SYN010UA
SYN0105A
SYNOlluA
SYNOl15A
SYN012UA
SYN0125A
SYN013UA
SYN0135B
SYN0140C
SYN0145C

NUMBERS ARE SYN0146C
OF DETAIL SYN0147C

SYN0148C
SYN015UA
SYN0155
SYN016UA
SYN0165

DIMENSION DELR(892)tA(2),d(2).C(2),MEST(9).ZLAST(9).ANC9l,LSTE(4O)SYN017U
1.WHEEL(9).LSAL(9).TITER(9).FACTOR(9).SPCH(9).LONE(9).ZTRUP(40). SYN0175
2 N01(9).N02(9).CRU(9).STAP(9).~CA(9).JRES(9).WSIGN(9).PAGE(9). SYNOIBUC
3 LGMT(9),OFAC(9)9FLAG(9)9ICAST(4U),WHL(40).EST(40).SLIP(40). SYN0185
4 REV(40)9BOTNO(3'4U).CAPT(3~4v).TT(3.40).OHM(40).OXY(40).CHEM(40).SYN019U
5 CRUD( 40). STAD( 40) ,ANN (9), FLG( 40) 9 ZTRUE (40) ,ZANG (40) .ZAVc(40). SYNO,1.95C
6 SALW(40).SALP{40)9SALL(40),CX1(40),OX2<40).OXIW(40) SYN0200C

DIMENSION OX2W(40).OXIP(40),C",2P(40).NSIGT(40),TAV(6,40)9 SYN0205
1 SIGT(6.40}9SIGTW(6.4V)9~IGTP(o,4U).AOU(6940)~AOUP(6.40~, SYN021U

CSyNOP
C UWMS-0980-C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
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COMMON BOTNO.CAPT.TT.ZAVE.TZ.TAV.N,NSIGT.KPP,NSO.ZTRUE.ELM.
1 TF~KOL,DZD.BNOT.APF,AUF.VV.PP.QQ.TCOR.RHOM.NOML.NOTMP.

2 BL.IT1,IT2

(LGMT .GMTL).
(P3T024(3).ALA2).
(P3T024<6),AL01),
(P3T024(9).AL04),
(P3T024(12),AMOl.

BCD CHARACTERS

INITIALIZE ALL COUNTING

ITl = 5
IT2 = 6
IT3 = 8

NOSALA = 0
NOSIG = 0
NOTMP = 0
NOXY = 0
NAQU = 0
NOTHZ = 0
NOMAST = 0
Nope = 0
NODC = 0

OCTAL EQUIVALENTS OF
8L = 606060606060
ONE = 016060606060
A~ = 416060606060
AK = 426060606060
AL = 436060606060
AM = 446060606060
AMINUS = 406060606060
ANORTH = 456060606060
SOUTH ; 626060606060
EAST = 256060606060
WEST = 666060606060
TTHOMP = 636360606060
STAR = 546060606060
UNPRO = 646060606060
Wl = 676060606060
YES = 702562606060

EQUIVALENCE (MSU,XMSU). (W~Al,PWEA1).
1 (P3T024<1>.SHIP), (P3T024(2),ALA1).
2 (P3T024 (4) ,PALA3), (P3T024 (5), ALA4) •
3 (P3T024C7).AL02), (P3T024(S).PAL03),
4 (P3T024CIO),SQUAR), (P3T024(11 ).VR),
5 (P3T024(13),DAY)

2 AOUW(6.40).SATN(6.40).SATNW(6.4 0 )9SATNP(6.40).ZMAX(9).MAXZ(9), SYN0215
3 TF(4.40),ZANGP(40).TAVP(6,40).TFLAG(3.40),ELM(3.40),P3T024(13). SYN0220C
4 TZ(3.40).APF(6.40),AUF(3.4u ).bNOT(30),DZD(30).NSO(40 ).KCA(9). SYN0225
5 TAVW(6.40).VV(3'4 U ),PP(3,40),QQ(3.4 0 ).ZANGT(40).ZTRUT(40).FGMT(9)SYN023UC
6.TCOR(3t40),RHOM(4U),ELP(3.4U).TTF(60).THZT(6U),BBT(6O),TFT(60). SYN0235
7 ELZO(60).ZZO(60),REVV(6W)tSlGW(60),APO{60).SATT{60)~AMEST(9) SYN0240

DIMENSION SALO(60),OX1O(6U ),OX20(60)'XX(9),GMTL(9).PSPC(40). SYN0245C
1 COMENT(20,11).KSTCOM(2Q> SYN0250B

SYN0255
SYN0260
SYN0265C
SYN0270C
SYN0275C
SYN0280C
SYN0285C
~YN029UC

SYN0295C
SYN0300C
SYN0305C
SYN031UA
SYN0315A
SYN0320A
SYN0325C
SYN0330A
SYN0335A
SYN0340A
SYN0345A
SYN035UA
SYN0355A
SYN0360A
SYN0365A
SYN0370A
SYN0375C
SYN0380A
SYN0385A
SYN0390A
SYN0395A
SYN0400
SYN0405
SYN041U
SYN0415C
SYN0420
SYN0425
SYN043lJ
SYN0435
SYN044U
SYN0445
SYN0450
SYN0455
SYN0460
SYN0465
SYN047U
SYN0475

c
c
c

C

C
C
8
8
8
B
B
B
8
B
8
B
B
B
B
B
B
B
C

c



c
C
C

c
c
C

c
c
c
C

9000
B
C

100
9010

~8~r = 8=
NOBP :: 0
NOSO = 0

. NOML = 0
NON = 0
NOCC = 0
NOCMSK = 0
NODTSK = 0
NOPCSK :c: 0
NOTAPE = 0

CONSTANTS FOR SALINITY BRIDGE 11 AS OF 5/24/63

DELR(lol) = 0.39
DELR(2.1) = 0.35
DELR(3.1) :: 0.31
OELR(491) = 0.27
DELR(S91) = 0.21
DELR(691) = 0.17
DELR(7.1) = 0.08
DELR(S.l) = 0.00
ACl) = -006098
B(l) = 45.S079E-03
cell :: 72.332E-07

CONSTANTS FOR SALINITY SRIO~E 2 AS OF 5/24/63

DELR ( 1 92) = 0.77
DELR(2.2) = 0.66
DELR(392) = 0.55
DELRC4.2) = 0.44
DELR(592) = 0.33
DELR(6,2) = 0.22
DELR(7.2) = 0.10
DELR(8c;2) = 0.00
A(2) = 4.6375
8(2) = 3.97605E-02
C(2) = O.51637E-05

FIRST STATEMENT IN PROGRAM MUST BE CALL THERMO TO CONSTRUCT
THE TABLE OF THERMOMETERS.

SENSE LIGHT 0
KPP = 0
CALL THERMO
KPP = 1
READ INPUT TAPE IT1.9000.TEST
FORMAT(79X~A1)
IF(EXORF(TEST.AM) 100.500~lOO

NO CRUISE PARAMETER CARU
READ 9010.SHIP
FORMAT(2X.A2)

g~~8~Hg
SYN049U
SYN0495
SYN0500
SYN05U5
SYN051UB
SYN05158
SYN0520A
SYN0525A
SYN0530C
SYN0535
SYN0540
SYN0545
SYN055U
SYN0555
SYN056U
SYNO-565
SYN0570
SYN0575
SYN0580
SYN0585
SYN0590
SYN0595
SYN060U
SYN0605
SYN061U
SYN0615
SYN062U
SYN0625
SYN063U
SYN0635
SYN0640
SYN0645­
SYN065U·
SY-N0655
SYN066lJ
SYN0665 .
SYN067U
SYN0675
SYN0680
SYN0685
SYN069U
SYN0695
SYN070U
SYN0705
SYN071U
SYN0715
SYN0720
SYN0725
SYN073U(
SYN0735
SYN074U



8 IF(EXOPF(SHIP'ITHOMP» 110.120.110
110 WRITE OUTPUT T PE IT2. 9020. SHIP

9020 FORMAT(35HICRUISE PARAMETER CARO MISSING FOR A2/6X55HASSUME THAT
lISTANCE IS 4 ANU METER WH~~L IS OF TYP~ 1./6X25HNO CARDS WILL 8E
2UNCHED. )

120 DIST = 4.0
NTYPE = 1
TAPE = BL
KSAL = 0
BACKSPACE ITl
GO TO 520

C READ CPUISE PARAMETER CARD
500 REAU 9030,SHIP.UIST.NTYP~. PUNCH. TAPE. PSPCH

9030 FORMAT(2X9A2.8X.F2.0.Il.3A3)
KSAL = 0

C TEST TO SEE IF PUNCHING IS DESIRED
8 IF(EXOPF(PUNCH.YES» 5209510.520
C PUNCHING DESIREU

510 ASSIGN 5630 TO NPNCH2
ASS!GN 5680 TO NPNCH3
ASSIGN 5750 TO NPNCH6
ASSIGN 5820 TO NPNCH7
ASSIGN 5890 TO NPNCH8
ASSIGN 4640 TO NPNCH9
ASSIGN 5400 TO NPNI0
GO TO 530

C PUNCHING NOT DESIRED
520 ASSIGN 5640 TO NPNCH2

ASSIGN 5690 TO NPNCH3
ASSIGN 5760 TO NPNCH6
ASSIGN 5830 TO NPNCH7
ASSIGN 5900 TO NPNCH8
ASSIGN 4650 TO NPNCH9
ASSIGN 5410 TO NPNIO

B 530 IF (EXORFCTAPE.YES» 540.550.540
C NO AUXILIARY TAPE DESIRED

540 NTAPE = 1
GO TO 560

C WRITE AUXILIARY TAPE
550 NTAPE = 2

NOTAPE = 1
C

560 READ INPUT TAPE IT1990009TEST
8 800 IFCEXOPFCTEST.AJ» 810,1000,810

810 READ 9040.CRUZ.STAT
9040 FORMAT(73X.2A3)

lOT = 0
JOB = 0
NOCOM = 0
NOM = 0
NOMAST = NOMAST + 1
NOST = NOST + 1

C

SYN0145C
SYN075UA
o~YN0755C
pSYN076UC

SYN0765A
SYN077UC
SYN0775
SYN078UC
SYN0785C
SYN0790C
SYN0795A
SYN0800C
SYN0805C
SYN081UC
SYN0815C
SYN082UA
SYN0825B
SYN083UA
SYN0835C
SYN084UA
SYN0845A
SYN085UA
SYN08S'SA
SYN0860B
SYN086SB
SYN087UC
SYN0875A
SYN0880C
SYN0885C
SYN089UA
SYN0895A
SYN0900C
SYN0905C
SYN0910C
SYN0915C
SYN0920C
SYN0925C
SYN0930C
SYN0935C
SYN094UC
SYN0945C
SYN095U
SYN0955
SYN096U
SYN0965
SYN097U
SYN0975
SYN0980
SYN0985C
SYN099U
SYN0995
SYNIOOU
SYNI005



IF NOM = 0 THERE IS NO MASTER CARD FOR THIS STATION

FILL THESE VARIAtiLES WITH BLANKS FOR PUNCHING DETAIL CARD~
WHEN THERE IS NO MASTER CARD.

READ STATION MASTER CARD
JOB IS THE NUMBER OF CASTS PER STATION
IDT IS THE NUMdER OF DETAIL CARDS PER STATION
NOCOM IS THE NUMBER OF COMMENT CARDS PER STATION

DO 820 L = 1. 13
820 P3T024(L) = BL

SONICZ = BL
WRITE OUTPUT TAPE IT2. 9060
BACKSPACE ITI
GO TO 1320

c
c
c

c
c
c

c
c
c
c
c
C

1000 ,JOB = 0
lDT = 0
NOCOM = 0

SYNIOIOA
SYNI015
SYNI02U
SYN1025C
SYNI030C
SYNI035A
SYNI040B
SYNI045B
SYNI055C
SYNI06U
SYNI065
SYNI070
SYNI075
SYNI080B
SYNIU85
SYNI09U
SYNI095
SYNIIOOB
SYNII05
SYN11IU
SYNll15

NOM = 1 SYNl12U
READ 9050.CO.SHIP.ALAl.ALA2. ALA3.ALA4,AL01.AL02.AL03.AL04,SQUAR. SYNl125

1 YRQAMO.DAY,HRGMT,TH1.TH2.TSTAGE.ZON,SONICZ.COLOR.TRA,DIR9HA,PW,SYNl130
2 . WINDI9WIND2.dARA.TD.TW.WEA1.WEA2.CLT,CLA.VIS.CRUZ.STAT SYN1135C

9050 FORMATC3A2.3Al.A3.3Al.A3.3A2.F3.1.A2'2Al.A2.A4.4X3A2.2Al.2A2.F3.1.SYNl14UC
12A3.5Al.6X2A3) SYNl145C

WRITE OUTPUT TAPE IT2. 9060 SYNl150B
9060 FORMATCIH1) SYNl155B

B IF(EXOPFCCRUZ.BL» l010.85UO.IOIU SYNl16U
1010 NOMe = NOMC + 1 SYNl16~

NOST = NOST + 1 SYNl17U
IF(BLANKFCHRGMT» 1030.1020,1020 SYNl175

1020 HRGW = BIDEFCHRGMT.4.1) SYNl180
GO TO 1040 SYN1185

1030 HRGW = BL SYNl190
81040 IF (EXORF(THl.8L) + EXORF(TH2.BL) + EXORF(TSTAGE.BL) + SYN1195C

1 EXORFCZQN9BL» 1050.1060.1050 SYN1200C
C INSHORE INPUT SYN1205C

1050 INSH = 1 SYN1210C
GO TO 1070 SYN1215C

1060 INSH = 0 SYN1220C
1070 IFCBLANKF(BARA» 1090.1080.1080 SYN1225C
1080 SARA = BIDEFCdARA 9 4.1) SYN123UC

GO TO 1100 SYN123~C
1090 SARA = BL SYN124U
1100 PALA3 = ALA3 SYN1245*

8 IF{EXOPF(ALA3. 5260606U6060» 1120.1110~1120 SYN1250A
81110 ALA3 = 0 SYN1255A

GO TO 1140 SYN126UA
81120 IF(40000000QOOO * ALA3) 1130,1150,1130 SYN1265A
81130 ALA3 = ALA3 * 377777777777 SYN127U

1140 ALA5 = SOUTH SYN1275*



SYN128U
SYN1285
SYN129lJ
SYN1295A
SYN1300A
SYN1305A
SYN1310A
SYN1315
SYN1320*
SYN1325
SYN133U
SYN1335
SYN1340
SYN1345
SYN135U
SYN1355
SYN1360
SYN1365
SYN1370
SYN137!J
SYN1380
SYN1385
SYN1390
SYN1395
SYN1400
SYN1405
SYN1410
SYN1415
SYN1420
SYN1425
SYN1430
SYN1435
SYN144U
SYN1445
SYN145U
SYN1455
SYN146U
SYN1465
SYN1470
SYN1475C
SYN1480
SYN1485
SYN149U
SYN1495
SYN150UA
SYN1505A
SYP1510A
SYN1511*
SYN1512C
SYN1513C
SYN1514C
SYN1514C
SYN1515C

READ PARAMETER CARD

SENSE LIGHT 0
READ 90709 STATP

FORMATC76XA3)
IF(EXOPFCSTAT.STATP») 3000~2010.3000

JOB = ..JOB + 1
TEST FOR ZERO OR BLANK CAST NUMBER
READ 9074~ '-'
FORMAT(4XAl)
IF(XOEBIF(~» 2015,2015.2018
WRITE OUTPUT TAPE IT2.9076,~.CRUZ.STAT

COMPUTE RELATIVE HUMIDITY

GO TO 1160
ALA5 = ANORTH
PAL03 = AL03
IF(EXOPFCAL03, 526060606060j) 1180.1170.1180
AL03 = 0
GO TO 1200
IF(4QOOOOOOOOOO * AL03) 1190.1210,1190
AL03 = AL03 * 377777777777
AL05 = EAST
GO TO 1220
AL05 = WEST
IF(EXORF(TD.BL») 1230.1240.1230
TO = DEBIFCTD) * 0.1
WTO = BIDEF(TD.4.1)
GO TO 1250
SENSE LIGHT 2
WTD = BL
IF(EXORF<TW.8L» 1270.1260.127U
WTW = BL
GO TO 1310
TW = DE8IF(TW) * 0.1
WTW = 8IDEF(TW.4.1)
IF(SENSE LIGHT 2) 1310,1280

9074

2015

9070
B

2010
C

1310
1320

8
C
C
C

2000

c
c
C

1280 TTD = 1.0 + TO / 273.2
TTW = 1.0 + TW / 273.2
Tl = EXPF(25.22 * (1.0 / TTD - 1.0 / TTW»
T2 = EXPF<25.22 * (1.0 / TTD - 1.0»
RH = <TTD / TTW) ** 5.31 * Tl - 10.16 *< 2.02 + 0.927 * TTO)

1 * CTTD - TTW) * TTD **5.31 * T2
RH = RH * 100.0
IF(RH - 100.0) 1300.1290.1290

1290 RH = 99.0
1300 RH = BIDEF(RH.2.0)

GO TO 1320
RH = BL
READ INPUT TAPE ITl.9000.TEST
IF(EXOPF(TEST 9 AK» 2220.2000.2220

1240

81250
1260

1270

1150
1160

B
81170

81180
81190

1200

1210
81220

1230



9076 FORMAT(21H PARAMETER CARD HAD ~Alt25H- FOR TH~ CAST NUMBER ON A3. SYN1516C
1 IH-A3921H. SKIP THIS STATION.) SYN1517C

GO TO 2380 SYN1518C
2018 READ 90809 ~.(MEST(~).ZLA~T(~).AN(~).WHEEL(~)'LSAL(~).TITER(~)).~SVN152U*

12' (FACTOR(~).SPCH(~),ZONE(~).N01(~).N02(~),CRU(J).STAP(J» SYN1525
9080 FORMAT(4XI1.I4.F4.0.A2.A4.12.F4.2.Il.38XP4.3.Al.A2.2Il.2A3) SYN1530

NOPC = Nope + 1 SVN1535
2020 JCA(JOS) = J SYN154U

JRES(~OB) = J SYN1545
WHEEL(J) = DE8IF(WHEEL(J» SYN1550A
IF(WHEEL(~» 2030.2040.2040 SYN1555A

2030 WSIGN(J) = AMINUS SYN156UA
GO TO 2050 SYN1565A

2040 WSIGN(J) = 8L SYN1570A
2050 OFAC(J) = (O.5040 / TITER(J» * 11.1965 SYx1575*

XX(J) = (+lH+) SYN15S0C
LGMT(J) = MESTeJ) + (XDEBIFCZONE(J» * 100) SYN1585C
AMESTtJ) = BIDEF(MEST(J).-4.-1) SYN1590*

8 IF(EXOPFC007700000000 * ZONEeJ).0052 0 000QOOO» 2070.2060.2070 SYN1595
82060 ZONE(J) = 77U077777777 * ZONE(J) SYN160U

GO TO 2090 SYN1605
82070 IF(ZONE(J) * 004000000000) 2080,2100.2080 SYN161U*
82080 ZONE{~) = ZONE(J) * 773777777777 SYN1615

2090 XX(J) = AMINUS SYN162UA
2100 IP(LGMT(J) 2110.2120.2120 SYN1625C
2110 LGMT(J) = LGMT(J) + 2400 SYP1630

FLAG(J) = (+lH$) SYN1635
GO TO 2130 SyN1640

2120 FLAG(J) = BL SYN1645
IF (LGMTCJ) - 2400) 2130.2125,2125 SYN1647C

2125 FLAG(J) = STAR SYN164~A
LGMT(~) = LGMT(J) - 2400 SYN1650

C LGMT(J) IS THE GMT-TIME of THIS CAST. SYN1655C
2130 Tl = LGMT(J) / 100 SYN1660C

C Tl IS THE HOURS-PART OF LGMT(J)o SYN1665C
T2 = LGMT(J) - <LGMT(J) / 100) * 100 SYN1670C

C T2 IS THE MINUTES-PART OF LGMT(J). SYNlb7~C

FGMT(J) = Tl + T2 / 60. SYN1680C
C FGMT(J) IS NOW THE GMT TIME IN HOURS. SYN1685C

IF~SENSE LIGHT 1) 2210.2140 SYN1695*
2140 IF(J21 2150,2210,2150 .. SYN170U
2150 READ 9090.J,(MEST(J) tZLAST(J).AN(J)'WHEEL(J)'LSAL(J).TITER(~), SYN1705

1 FACTOReJ),SPCHeJ),ZONE(J),NOl(J),N02{JJ,CRU(J),STAP(J) SYN1710
9090 FORMAT(25Xll.14,F4.0.A29A4,I29F4.2918XF4.39Al,A29211~2A3) SYN1715

SENSE LIGHT 1 SYN1720
JOB = ~OB + 1 SV*1725
IF(JOB - 9) 2020t2020~2160 SYN1730

2160 WRITE OUTPUT TAPE IT2991uO~STAT SYx1735
9100 FORMAT(39HOOV~RFLOW OF CA~T DIMENSION ON STATION A3) SYN1740A
2170 READ INPUT TAPE ITl. 9000. TEST SYN1745A

B IF(EXOPFCTEST9AK» 2190, 2180~ 2190 SYN1750A
2180 NOPCSK = NOPCSK + 1 SYN1755A

GO TO 2170 SYN1760A

'1



f

......

......

IF{EXOPF(TEST.AK» 2290.2000.2290
IF(EXOPF(TEST.AL» 2350.2300.2350

READ DETAIL CARDS

IFCEXORF(TEST.AM»2200. 500, 2200
IF(EXORF(TEST.AJ» 217U, 1000. 2170
READ INPUT TAPE IT1.9000.TEST
IFCEXOPF(TEST.ANORTH» 2280.2230.2280

READ COMMENT CARD

NOCOM = NOCOM + 1
IF (NOCOM - 20) 2240.2240.2250
READ 9110. KSTCOM(NOCOM).(COMENT(NOCOM.LL)'LL=1'11)
FORMAT(4X.Il.11A6)
NOCC = NOCC + 1
GO TO 2210
IF (NOCMSK) 2260.2260.2270
WRITE OUTPUT TAPE IT2.9120.STAT
FORMAT(35HOTOO MANY COMMENT CARDS ON STATION A3)
SKIP REST OF COMMENT CARDS
READ INPUT TAPE ITl.9000.TEST
NOCMSK = NOCMSK + 1
IF(EXOPF(TEST.ANORTH» 2280.2270.2280

8

2250
2260
9120

C
2270

SYV1765A
SYN177UA
SYN1775
SYN1780B
SYN1785B
SYN1790B
SYN1795B
SYN1800B
SYN1805C
SYN1810B
SYN1815 B
SYN1820B
SYN1825B
SYN1830C
SYN1835B
SYN1840B
SYN1845B
SYN1850B
SYN1855B
SYN1860B
SYN1865B
SYN1870*
SYN1875
SYN188U
SYN1885
SYN189U

1DT = IDT + 1 SY*1895
IF(IDT - 40) 2340.2340.2310 SY(190U

2310 WRITE OUTPUT TAPE IT2.9130. STAT SY*1905
9130 FORMATC46HOOVERFLOW OF DETAIL CARD DIMENSION ON STATION A3) SYN1910A
2320 READ INPUT TAPE IT1. 9000. TEST SYN1915A

NODTSK = NODTSK + 1 SYN1920A
8 IFCEXOPF(TESTqAM» 2330. 500. 2330 SYN1925A
82330 IF(EXORFCTEST.AJ» 2320, 1000, 2320 SYN193UA

2340 READ 9140.ICA~TCIOT).WHL(IDT).EST(IDT).SLIP(IDT),REV(IDT).(BOTNO(LSYN1935A

l' lOT) .CAPT (L. lOT) .TT(L. lOT). L=1.3) ,OHM( lOT) .OXY( lOT), CHEM( lOT). SYN1940A
2 CRUD(IDT).STAD(IDT) . SYN1945A

9140 FORMAT(4X.Il.2F4eO.F2. u ,A2.3(A6.A4.A3).F5.2.F4.2.A4.4X.2A3) SYN1950
NODC = NODC + 1 SYN1955
IF(EXOPFCSTAT.STADCIDT») 2370.2210.2370 SYN1960A
IF(EXORFCTEST.AJ» 2360. 3000. 2360 SYN1965A
IF(EXOPF(TEST.AM) 2370.3000.2370 SYN1970

SYN1975
THE FOLLOWING BLOCK READS UNTIL A MASTER CARD OR CRUISE PARAMETER SYN1980
CARD IS REACHED. THIS IS DONE WHEN A CARD IS OUT OF ORDER OR WHENSYN1985
A 8AD CONTROL PUNCH IS R~AD. SYN1990

SYN1995
SYN20QO
SYN2005
SYN201U
SYN2015
SYN2020
SYN2025A

8
C
82280
82290
C
C
C

2300

8
82350
82360
C
C
C
C
C

2370 WRITE OUTPUT TAPE IT2.9150tSTAT
9150 FORMAT(lOX.69HA CARD WAS EITHeR OUT OF ORDER OR HAD A BAD CONTROL

IPUNCH IN STATION A3. 31H. PROCEED TO NEXT MASTER CARD.)
2380 NOBP = N08P + 1

READ INPUT TAPE ITl.9000.TEST
IF(EXOPFCTEST.AM» 2390. 500. 2~90

82190
82200

2210
B2220
C
C
C

2230

2240
9110



BEGIN PROCESSING ENTIRE STATION

IF(EXOPF(TEST.A~» 2380,1000,2380

COMPARE EACH GMT CAST TIME WITH THAT ON -FIRST- CA~T AND ADJUST
BY ADDING 24.0 FOR NEXT DAY IF NECCESSARY. CONVERT TO BCD.

BACKSPACE ITl
N = lOT
DO 3030 LL = I,J08
MIN = 10
DO 3020 LM = I, JOB
IF eJCA(LM) - MIN) 3010,3020,3°2°
MIN = ..JCACLM)
KK = LM
CONTINUE
KCACLL) = MIN
JCACKK) = 10

SYN2030*
SYN2035
SYN2040C
SYN2045C

THE FOLLOWING BLOCK IS TO SORT PARAMETER CARD INFORMATION BY ORDERSYN205U
OF INCPEASING CAST NUMoER WHERE KCA IS THE NEW ARRAY OF CAST NOS. ~YN205~

SYN206U
SYN2065A
SYN207U*
SYN2075*
SYN208()
SYN2085
SYN2U9U
SYN2095
SYN210U
SYN2105
SYN2110
SYN2115
SYN212UC
SYN2125C
SYN2130C
SYN2135C
SYN2140C
SYN2145C
SYN2150C
SYX,2155C
SYN216UC
SYN2165C
SYN2167C
SYN2168C
SYN2170C
SYN2172C
SYN2173C
SYN2175C
SYN2177C
SYN2180

GENERATE A NNW ARRAY OF WIRE ANGLES BY ORDER OF INCREASING CAST NOSYN2185
SYN219u
SYN2195
SYN2200
SYN2205C
SYN221UC
SYN2215C
SYN2220*
SYN2225C
SYN223UC
SYN2235C
SYN2240C
SYN2245C
SYN225UC
SYN2255C
SYN2260C
SYN2265C

LL = KCA(1)
IF (JOB - 1) 3070,3070,3040
DO 3065 J = 2, JOB
LM = KCACJ)
IF (FGMT(LM) - FGMTCLL» 3°5°,3060 9 3060
FGMTCLM) = FGMTCLM) + 24.0
LGMT(LM) = LGMTCLM) + 2400
FLAG(LM) = STAR
FGMTCLM) = BIDEFCFGMTCLM)*10.,-3'O)
GMTLCLM) = BIDEF(LGMTCLM),-4,-I)
CONTINUE
FGMTCLL} = BIDEFCFGMTCLL)*lO.,-3,O)
GMTL(LL) = BIDEF(LGMTeLL),-4,-I)

DO 3100 J = 19 JOB
LL = KCAeJ)
IF (EXORF(AN(LL)~BL» 3090.3080.3090
ANN(J) = (+2H--)
GO TO 3100
ANNeJ) = AN(LL)
CONTINUE
IF (JOB - 1) 3130,3130,3110
LL = .JOB - 1
DO 3120 J = 1. LL
-OR- !N A COMMA (73)
ANN(J) = ANN(J) + 00007300uOOO
IF (JOB - 9) 3130 9 3150.3150
LL = JOB + 1
DO 3140 J = LL~ 9

304 0

3050

82390
C
C
C
C
C
C

3000

3010

3020

3030
C
C
C
C

B
3080

3090
3100

3110

3060

3065
3070

c
c
c

C
83120

3130

,/'



3140 ANN(J) = BL SYN2270C
3150 WRITE OUTPUT TAPE IT2.9160 SYN2275*
9160 FORMAT(6HO- - -,21(6H - - -» SYN2280*

C SYN2285
C WRITE MASTER CARD IN OFFSHORE OR INSHORE FORMAT SYN229UC
C SYN2295

IF (NOM) 3190.3190.3160 SYN2300C
3160 IF (INSH) 3170.3170.3180 SYN2305C
3170 WRITE OUTPUT TAPE IT2' 917U.SHIP,CRUZ.STAT.YR.AMO.DAY.HRGW,ALA1. SYN2310C

1 ALA2.ALA3.ALA4,ALA5.ALOl,AL02.AL03,AL04,AL05. S 0 NICZ.WEA1.WEA2· SYN2315
2 WIND2.WIND1.VIS.BARA.CLT.CLA.WTD.WTW.RH.DIR.HA,PW.COLOR,TRA. SYN2320C
3 (ANN(L)9L=1.7) SYN2325C

9170 FORMAT(lH049X17HOBSERVED VALUES A2.1XA3,lH-A3//14XI0HDATE(GMT) A2SYN233U
1.1H/A2.1H/A2.10H HRCGMT) A4.6H LAT A2'lH-2Al.1H.2A1,7H LONG A3.SYN2335
21H-2Al.lH.2Al.6H SDG A4.6H WEA 2Al,7H WVEL A2.5H DIR A2,6H VISSYX2340C
3 Al/14X3HBA A4.5H CL Al.5H AMT Al.6H DRY A4.6H WET A4.8H RELHUSYN234SC
4 A2'10H WAV DIR A2.4H HT A1.4H PD A1.8H COLOR A2.8H SEeD I A2.4HSYN235UC
5 WA 7A3/1HO) SYN2355C

LCT = 10 SYN2360C
GO TO 3190 SYV2365C

C INSHORE FORMAT SVN2370C
3180 WRITE OUTPUT TAPE IT2.9180.SHIP.CRUZ.STAT.SQUAR.ZON.VR.AMO,DAV.ZONSVN2375C

1. HRGW.ALAl.ALA2.ALA3.ALA4.ALA5.ALOl.AL02.AL03.AL04.AL05.SONICZ. SVV2380C
2 WEA1.WEA2.WIND2.WINDl.VIS.8ARA.CLT.CLA.WTD.WTW,RH.DIR.HA.PD.COLOSVN2385C
3R ,TRA.(ANN(L).L=I.7).THl.TH2.TSTAGE SVN2390C

9180 FORMAT(lH037X17HOBSERVED VALUES 2A3.1H-A3.25XIOHAREA CODE A3//14xSYN239SC ~
1 6HDATE(+A2.2H) A2.1H/A2.1H/A2,6H HR(+A2.2H) A4.6H LAT A2.1H-2AlSVN240UC ~
2.1H.2Al.7H LONG A3.1H-2Al.lH.2Al.6H SDG A4.6H WEA 2Al.7H WVEL SVN2405C
3 A2.5H DIR A2.6H VIS A1/14X3HdA A4,5H CL Al.5H AMT Al.6H DRV A4SVN241UC
4.6H WET A4.8H RELHU A2.10H WAV DlR A2.4H HT A1.4H PD Al.8H COLOSVN241SC
5R A2.8H SECDl A2.4H WA 7A3/57X8HTIDE HT A2.1H.Al.6H STG AI/tHO) SYN2420C

LCT = 11 SVN2425C
C SYN2430
C START COMPUTING SYN2435
C SY(2440

3190 SENSE LIGHT 0 SYN2445
NZTST = 0 SVN2450
IF(NTYPE - 1) 3200.3200.3240 SVN2455

C SYN2460
C CHECK DEPTHS SYN2465
C SYN2470
C SYV2475
C NTVPE = 1 METER WHEEL + ESTIMATED DEPTH + DIST = FINAL DOWN READ SYN248U
C SYN2485

3200 DO 3230 I = 1.N SYN2490
J = ICAST(I) SYN2495
IF(WHL(I) + EST(I) + DIST - WHEEL(J» 3220.3210.3220 SYN2500

3210 FLG(I) = BL SYN2505
GO TO 3230 SYN2510

3220 NZTST = 1 SYN2515
FLG(!) = STAR SVN2520
NDN = NDN + 1 SYN2525

3230 CONTINUE SYN2530



t.

C
C
C

3240

3250

3260

3270
C
C

3280

C

C

C
3290

C
C
C

4000

C
C
C

C
C
C
C
C

4010

4020

4030

4040
4050

(/

GO TO 3280

NTYPE = 2 METER WHEEL - ESTIMATED DEPTH - DIST = FINAL DOWN READ

DO 3270 I = l.N
.) = I CAST ( I )
IF(WHL(I) - EST(I) - DIST - WHEEL(.)) 3260.3250.3260
FLG(I) = BL
GO TO 3270
NZTST = 1
FLG(I) = STAR
NDN = NDN + 1
CONTINUE

DO 3290 I = l.N
.) = I CAST ( I )
COMPUTE TRUE WIRE LENGTH
ZTRUE(I) = XRNDF«ESTCI) + SLIP(I» * FACTORC.))
COMPUTE WIRE ANGLE DEPTH
ZANG(I) = ZTRUECI) * COSFeDEaIFCANC~» * 0.01745329)
AVERAGE THE TWO FOR THERMOMETRIC DEPTH CALCULATIONS
ZAVECI) = eZTRUE(!) + ZANGeI» / 2.0

CALL THERMO ONCE FOR EVERY STATION

KOL = 0
CALL THERMO

COMPUTE SALINITY AND OXYGEN

NOTEST = 0
ILLSAL = 0
ILL TTR = 0
DO 4390 I = I. N

BRIDGE NUMBER 88 - SALINITY ON CARDS IN XX.XXX FORMAT
BRIDGE NUMBER 99 - SALINITY DONE BY TITRATION. NO EQUATIONS YET
VALID SALINITY clRIDGE NUMdERS ARE 2. 4. II. AND 22.

.,JJ = I CAST ( I )
IFCBLANKF(OHM(I»)401094020,4020
SALW(I) = BL
SALPCI) = BL
LSTE ( I) = 0
GO TO 4210
L = -1
IF CBLANKFCLSALC.)J») 4030,4040.4040
ILLSAL = 1
LSALeJJ) = KSAL
L = L + 1
IF eL) 4050.405094010
IF (LSALeJJ) - 22) 4070,4060.4130

SYN2535
SYN254U
SYN2545
SYN2550
SYN2555
SYN2560
SYN2565
SYN2570
SYN2575
SYN2580
SYN2585
SYN2590
SYN2595
SYN2600
SYN2605
SYN2610
SYN2615
SYN262U
SYN2625A
SYN2630
SYN2635C
SYN2640
SYN2645
SYN265U
SYN265;,
SYN266U
SYN266S*
SYN2670
SYN2675
SYN2680
SYN2685
SY'*269U
SY(269SC
SYV2700C
SYP270SA
SYV271u
SYC2715
SYx2720
SYN2725C
SYN273U
SYV2735C
SYV2740
SYV2745
SYN2750
SYN2755
SYN2760
SYN2765C
SYV2770C
SYN2775C
SY(278UC
SYN278SC
SYN2790C
SYN2795C

co
o



.'

cC CONSTANTS FOR SALINITY BRIDGE 22 AS OF SEPTEMBER 1965
C

4060 SALLCI) = -0.86900 + 0.046528 * OHMCI) + (6.73 * OHM(I)*OHMCI»
1 * I.E-6

GO TO 4200
4070 IFCLSAL(JJ) - 11) 4090.4080.4030
4080 JBD = 1

GO TO 4170
4090 IF (LSALCJJ) - 4) 4100.4120.4030
4100 IF (LSALCJJ) - 2) 4030.4110.4030
4110 JBD = 2

GO TO 4170
4120 SALLCI) = 3.32435 + 0.0414724 * OHMC!) + (5.398 * OHM(!) * OHM(I)

1 ) * I.E-6
GO TO 4200

4130 IF (LSALCJJ) - 88) 4030.4150.4140
4140 IF (LSALCJJ) - 99) 4030.4160.4030·
4150 SALL(I) = OHM(I) * 1.E-l

GO TO 4200
4160 SALWC!) = (+6H TITR.)

SALP(I) = BL
LSTE(I) = 0
GO TO 4210

4170 IFCOHM(I) - 800.0) 4190.4180.4180
4180 SALW(I) = (+6HTOO HI)

SALP(I) = BL
LSTE ( I) = 0
GO TO 4210

4190 J = OHM(I) / 100.0
J = J + 1
RR = OHM(!) + DELR(J.JBD)
SALL(l) = ACJBD) + (B(JBD) * RR) + (C(JBD) * RR * RR)

4200 SALWCl) = BIDEFCSALLCI).6.3)
SALP(!) = BIDEF(SALLCI)*1000 •• 5.0)
LSTEC!) = 2
NOSALA = NOSALA + 1

4210 KSAL = LSAL(JJ)
IFCBLANKFCOXYCI») 4220.4230.4230

4220 OXIWCI) = BL
OXI PC I) = BL
OX2W(I) = BL
OX2P(I) = BL
GO TO 4320

4230 IF (BLANKFCTITER(JJ») 4240,4250,4250
4240 ILLTTR = 1

GO TO 4220
4250 IF (TITERCJJ) - 0.01) 4260,4270,4280

C OXY(!) IS IN MG-A/L
4260 OXl(!) = OXY(!) * 0.1

GO TO 4290
C OXY(I) IS IN ML/L

4270 OXIC!) = OXYCI) / 11.1965

SYN2800C
SYN2805C
SYN281uC
SYN2815C
SYN2820C
SYN2825C
SYN2830C
SYX2835
SYN2840
SYN2845C
SYN2850C
SYN2855
SYN2860
SYN2865
SYN2870
SYN2875A
SYN2880C
SYN2885C
SYN2890
SYN2895A
SYN2900
SYN2905
SYN2910
SYN2915
SYN2920
SYN2925
SYN2930
SYN2935
SY,*2940
SYN2945
SYN2950
SYN2955
SYN2960
SYN296S*
SYN2970
SYN2975C
SY(2980
SYN2985C
SYN2990*
SYX2995
SYN3000
SYN3005
SYN3010
SYN3015
SY'*3020C
SYN3025C
SYN3030C
SYN3035C
SYN3040C
SYN3045C
SYV305UC
SY(3055C
SYN3060C
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END SALINITY AND OXYGEN COMPUTATIONS

GO TO 4290
OXY ( I) I SIN ML
OXICI) = OXYCI) * 0.5040 / TITER(JJ)
OX 1 WCI) = B I DEF (0 Xl ( I ) • 5 • 3 )
OXIPCI) = BIDEF(OXICI)*1000 •• -3.0)
CONVERT FROM MG-A/L TO ML/L
OX2C!) = OXlCI) * 11.1965
IFCQX2(I) - 10.0) 4310.4300,4300
NOTEST = I
OX2WCI) = BIDEF(OX2(! ).5.2)
OX2PCI) = BIDEFCOX2(1)*IOO •• -3.0)
NOXY = "NOXY + 1
LSTE(!) = LSTE(!> + 1

COMPUTE sIGMA-T. A.O.U. ANU PtRCENT SATURATION

4300
4310

SYN3065C
SYN3070C
SYN3075C
SYN3080*
SYN3085C
SYN3090C
SYX3095
SYN3100C
SYN3105
SYP3110
SYN31.15C
SYN3120
SYN3125C
SYN313U
SYN3135
SYN314U
SYN3145,
SYN3150C
SYN3155

IFCNSIGTCI» 4390.4390.4330 SYN3160*
L = NSIGT(I) SYN3165
DO 4380 K = 1. L SYN317U
~ = LSTE(!) - 2 SYN3175C
IF (J) 4360.4340.4340 SYN3180C

4340 SUMT = -(CTAVCK.I > * (TAVCK.I) *<TAV(K,I) + 275.04) - 2236.8396» SYN3185
1 + 4482.8332) / (503.57 * (TAV(K.l) + 67.26» SYN319U

AT = 1.0 - 0.001 * TAV(K.I) * (TAVCK'I) * CTAV(K,!) * 1.0843E-03 SYN3195
1 - 9.8185E-02) + 4.7867) SYN320U

BT = TAV·CK.!) * (TAV(K.!) * (TAV(K.I) * 0.01667 - 0.8164) + lS.03)SYN3205
I * 1.E-06 SY(3210

SG = SALLC!) *(SALL(I) * (SALL(I) * O.6768E-05 - 4S.2496E-05) SV*3215
1 +8148.7658E-04) - 934.4586E-04 SYN3220
SIGT(K.I) = SUMT + (AT + BT * 5G) * SG + (AT - BT * O.1324)*O.1324SYN3225
SIGTW(K.I) = B!DEF(SIGT(K,I).5.2) SYN3230
SIGTP(K.I) = BIDEFCSIGT(K.li*100.0.-4.0) SYN3235C
NOSIG = NOSIG+ 1 SYN3240
IF (J) 4370.4370.4350 SYN3245C

4350 OST = 1.E-5 * (TAV(K.!) *(TAV(K.!>*C4e.21 - O.4038*TAVCK.I»- SY*3250
I 2464. )+88506e-SALL( I >*<TAV(K. I )*<TAV(I<. 1>*0.2338-16. )+525.6» SYV32S'5

APPARENT OXYGEN UTILIZATION IN MG-A/L SYN3260
AOUCK.I) = OST - OXlC!) SYP3265
AQUPCK9I) = BIDEFcAOU(K.I)*lOOO.O.-3.Q> SYN3270
AOUW(K.I) = BIDEFcAOU(K.I),6.3) SYN3275
PERCENT SATURAT I ON SYN328,O
SATNCK.I) = 100.0 * OXlC!) / CST SV*3285
SATNW(K.I) = BIDEFCSATNCK.I) • 3.0) SY*3290
SATNP(K.I) = 8IDEF(SATN(K.I).-3,u) SYP3295
NAOU = NAOU + 1 SYN3300
GO TO 4380 SYN3305

4360 SIGTP(K.I) = 8L SYN3310
SIGTWCK9!) = BL SYN3315

4370 AOUWCK.l) = BL SYN3320
AOUP(K91) = BL SYN3325

C
4280
4290

c

c
c
c
c
c
C

4320
4330

c

c

"
)' 0'
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4380
4390

C
C
C
C
C
C
C
C

4400
C

4410
4420

4430

4440

4450

4460
C
C
C
C

4470

4480
4490

4500

4510
4520

( .

SATNP(K,I) = BL
SATNW ( K9 I) = t3L
CONTINUE
CONTINUE

END SIGMA-T AND OXYGEN COMPUTATIONS

THE FOLLOWING BLOCK SORTS PARAMETER AND DETAIL CARDS BY ORDER OF
INCREASING DEPTH. THAT IS. WITHIN EACH CAST THE DEPTHS WILL BE
PRINTED AS THEY WERE SUclMITTEu BUT THE SHALLOWEST CAST WILL BE
PRINTED FIRST.

MSD = O.
DO 4420 JJ = 1. JOB
J8 = JRES(JJ)
ZMAX(JB) = -10.0
DO 44 1 0 I = 1 9 N
IF(ICAST(I) - ~8) 4410.4400.4410
ZMAX(~8) = MAXIF(ZMAX(JB).EST(I»
FIND MAXIMUM SAMPLING DEPTH
XMSD = MAX1F(XMSD,TZ(I).ZANG{I»
CONTINUE
CONTINUE
ZMXX = 0.0
DO 4430 JJ = I, JOB
ZMXX = MAXIF(ZMXX,ZMAX{J~»

DO 4460 LL = I,J08
ZMX = 300000.0
DO 4450 JJ = 1. JOB
JB = JPES(~J)
IF (ZMAX(JB) - ZMX) 4440,4450.4450
ZMX = ZMAX(JB)
MM = JB
CONTINUE
MAXZ(LL) = MM
ZMAX(MM) = 300000.0

THE FOLLOWING BLOCK FINDS THE NUMBER OF DEPTH~ AND COMMENT
CARDS ON EACH CAST AND DETERMINES CARRIAGE CONTROL CHARACTERS.

DO 4470 I = I, 9
PAGE(!) = 0
DO 4530 JJ = 1. JOB
MM = MAXZ(JJ)
DO 4490 I = 1. N
IF (ICAST(!) - MM) 4490.4480.4490
PAGE{MM) = PAGE(MM) + 1.
CONTINUE
IF (NOCOM) 4530.4530.4500
DO 4520 I = 1. NOCOM
IF (KSTCOMCI) - MM) 4520.4510,4520
PAGE(MM) = PAGE(MM) + 0.5
CONTINUE

, t

SYN3330
SYN3335
SYN3340
SYN3345
SYN335U
SYN3355
SYN336U
SYN3365
SYN3370
SYN3375
SYN338U
SYN3385
SYN339UB
SYN3395*
SYN3400
SYN3405
SYN3410
SYN3415
SYN3420
SYN3425C
SYN3430C
SYN3435
SYN3440
SYN3445
SYN3450
SYN3455
SYN3460
SYN3465
SYN3470
SYN3475
SYN3480
SYN3485
SYN3490
SYN3495
SYN3500
SYN3505
SYN3510C
SYN3515C
SYN3520C
SYV3525C
SY*3530C
SYN3535C
SYN3540C
SYN3545C
SYN3550C
SYN3555C
SYN3560C
SYN3565C
SYN3570C
SYN3575C
SYN3580C
SYN3585C
SYN3590C

..
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w



SYN3595C
SYN360UC
SYN3605C
SYN3610C
SYN3615C
SYN3620C
SYN3625C
SYN3630C
SYN3635C
SYN3640C
SYN3645C
SYV3650C
SYN3655C
SYN366UC
SYN3665C
SYN3670C
SYN3675C
SYN3680C
SYN3685C
SYN3690C
SYN369SC
SYN3700C
SYN3705C
SYN3710C
SYN3715C
SYN3720C
SYN3725C
SYN3730C
SYN3735C
SYN3740C
SYN3745C
SYN3750B
SYN3755C
SYN3760C
SYN3761C
SYN3762C
SYN3763C
SYN3764C
SYN3765C
SYN3766C
SYN3767C
SYN3768C
SYN3769C
SYN377UB
SYN3771C
SYN3775
SYN3780*
SYN3185
SYN3790
SYN3795
SYN3800
SYN3805
SYN381U

CONTINUE
MM = MAXZ(l)
ZMX = 10. + 11. + 2.2*PAGE(MM)
PAGECMM) = BL
IF (JOB - 1) 4610,4610,4540
DO 4600 J~ = 2. ~OB
MM = MAXZ(J~)

ZMJX = 11. + 2.2*PAGECMM)
IF (ZMX - 59.) 4580,4580,4550
ZMSD = ZMX - 59.
IF (XMSD + ZMJX - 59.) 4560,4560,4570
PAGECMM) = BL
ZMX = ZMSD + ZMJX - 59.
GO TO 4600
PAGECMM) = ONE
ZMX = ZM..JX
GO TO 4600
IF (ZMX + ZMJX - 59.) 4590,4590,4570
PAGECMM) = BL
ZMX = ZMX + ZMJX
CONTINUE

PUNCH AUXILIARY CARD

CODE MAXIMUM SAMPLING UEPTH
MSD = (XMSD + 49.5) * .01
IF (MSD - 99) 4630.4630,4620
MSD = 99
XMSD = BIDEFCMSD.-2.-l)
GO TO NPNCH9, (4640,4650)
PUNCH 9190.RH.(ANN(LL),LL=1.9),XMSD,CRUZ,STAT
FORMATC3X.A2.4X.9A2.42X,A2.2X.2A3.1HK)
GO TO (4665.4660), NTAPE
WRITE OUTpUT TApE IT3.9190'RH.(ANN(LL).LL=1.9),XMSD.CRUZ.STAT

SET SPECIAL CHEMISTRY dOTTLE NUMoERS FOR PUNCHING BY OPTION

4690,4670,4690IF (EXORFCPSPCH,YES»
DO 4680 I = 1. N
PSPCC!) = CHEM(I)
GO TO 5000
DO 4700 I = 1, N
PSPC(I) = BL

INITIALIZE

4530

4540

4550

4560

4570

4690
4700

C
C
C

5000 LKLK = 0
LKLL = 0
DO 5940 JOD = 1.JOB
MM ;: MAXZeJOD)

WRITE PARAMETER CARD

4580
4590

4600
C
C
C
C

4610

4620
4630

4640
9190
4650
4660

C
C
C
84665

4670
4680

c
C
C
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= 1
= 2
= 3
TO 5110

COMBINATION IS NOW - P -

COMBINATION IS NOW P - -

WRITE DETAIL CARDS BELONGING TO THAT CAST

WRITE COMMENTS

C
C
C

C
C
C

5080 Ll
L2
L3
GO

C
C
C

WRITE OUTPUT TAPE IT2.9200 .PAGE(MM).SHIP.CRU(MM).STAP(MM).MAXZ(JOUSYN3815C
l).GMTL(MM).XXCMM).ZONE(MM}.AMEST(MM).FLAG(MM).AN(MM).ZLAST(MM),WSISYN382UC
2GN(MM).WHEEL(MM).LSAL(MM).TITER(MM).OFAC(MM).SPCH(MM),FACTOR(MM), SYN3825C
3 NO! (MM),N02(MM) SYN3830C

9200 FORMAT(Al,6XA2.A3,lOH STATION A3.7H CAST Il'16H MESS.TIME GMT ASYN3835C
14,7H LOCAL(Al.A2.2H) A4,Al.13H WIRE ANGLt A2'19H LAST APPL. DEPTSYN3840C
2H -4PF4.4,llH FINAL MW A1,-4PF4.4/11X15HSALINOMETER NO.12. SYN3845C
3 12H OXY TITER OPF5.2, 14H OXY CONSTANT F6.4. 11H SP.CHEM. AI, SYN3850
4 12H MW FACTOR F5.3. 10H CARD NO.Il,4H OF 11 //) SYN3855

IF (EXORF(PAGE(MM),ONE» 5020,5010,5020 SYN3860C
LCT = 0 SYN3865C
LCT = LCT + 11 SYN3870C

SYN3875B
SYN3880B
SYN3885B

IF (NOCOM) 5060,5060.5030 SYN3890B
5030 DO 5050 JJ = I, NOCOM SYN3895B

IF (MM - KSTCOM(JJ» 5050,5040,5050 SYN39Q~B
5040 WRITE OUTPUT TAPE IT2,921 0 .(COMENT(JJ.LL),LL=1.11) SYN3905B
9210 FORMAT(40X,llA6) SYN3910B

LCT = LCT + 1 SYN3915C
5050 CONTINUE SYN3920B

WRITE OUTPUT TAPE IT2.9220 SYN3925B
9220 FORMAT(lHO) SYN3930*

LCT = LCT + 2 SYN3935C
C SYN3940B
C WRITE COLUMN HEADINGS SYN3945B
C SYN3950B

5060 WRITE OUTPUT TAPE IT2,9230 SYN3955*
9230 FORMAT(2X,3HREV 23X'lUHWIRE THERM 7X,lOHWIRE L-Z 51X.l1HSP.CHEM SYN3960

1 / lX,68HBOTTLE LEFT MIDDL~ RIGHT ANGL~ DEPTH CALC LENGTH FROMSYN3965
2 ACCEPTED AVE 16X,28H---- 0 X Y G E N --- BOTTLE / lX,68H NO SYN397U
3 T T T DEPTH (Z) (L-Z) (L> CURVE DEPTH T SYN3975
459H SAL SIGMA-T ML/L MGA/L AOU SATN NO P04 N03 SI03//) SYN3980A

SYN3985
SYN3990
SYN3995

DO 5930 I = l,N SYN40QO
IFC!CASTCI) - MM) 5930,5070,5930 SYN4005

5070 JJ = NSO(!) + 1 SYN4010
GO TO(5340.5100,5421.509U,5160,5200,5422,5250,5425,5080.5170.5210.SYN4015C

1 5180.5560,5300,522U,531 U ,551 0 .5423.5240.5426.5230.5320.5500,5427.SYN402UC
2 5490,5429). JJ SYN4025C

SYN403U
SYN4035
SYN4040
SYN4045
SYN4050
SYN4055

. SYN4060
SYN4065
SYN407U
SYN4075

B
5010
5020

C
C
C



COMBINATION IS NOW P - P

C

5090 L2 = 1
Ll = 2
L3 = 3
GO TO 5110

c
C COMBINATION IS NOW - P P
C

5160 Ll = 1
L2 = 2
L3 = 3
GO TO 5190

SYN4080
SYN4085
SYN4090
SYN4095
SYN410U
SYN4105
SYN411u
SYN4115
SYN412U
SYN4125
SYN4130
SYN4135C
SYN4140
SYN4145C
SYN4150
SYN4155
SYN4160
SYN4165
SYN4170
SYN4175C
SYN4180
SYN4185
SYN419U
SYN4195
SYN420U
SYN420'5
SYN4210
SYN4215
SYN4220
SYN4225
SYN4230
SYN42'35
SYN4240
SYN4245
SYN425U
SYN4255
SYN4260
SYN4265
SYN427U
SYN4275
SYN4280
SYN4285
SYN4290
SYN4295
SYN4300*
SYN4305
SYN4310
SYN4315
SYN4320
SYN4325
SYN4330
SYN4335
SYN4340

,-

= 1= 2
= 3
TO 5190

c
c
C

5170 L2
L1
L3
GO

c
C COMBINATION IS NOW - - p
C

5100 L3 = 1
L2 = 2
Ll = 3

5110 TF(Ll.I) = BIDEF(TF(Ll,I),5.2)
5120 ZANGT(I) = BIDEF(ZANG(I),-4.0)

IF(ZANG(I) - 200.0) 5130.5130.5140
5130 ZANGP(I) = ZANGT(I)

GO TO 5150
5140 ZANGP(I) = BL
5150 ZANG(l) = BIDEF(ZANG(I).4,O)

TAVP(I.I) = BIDEF(TAV(I,l) * 100 •• -4.0)
ZTRUP(I) = BIDEF(ZTRUE(l).4.0)
ZTRUT(I) = BIDEF(ZTRUE(I).-4.0)
TAVWC1,1) = BIDEF(TAV(1.l),5.2)
GO TO 5600

c
C COMBINATION IS NOW P P -
C

5180 Ll = 3
L2 = 2
L3 = 1

5190 TF(L2.I) = BIDEF(TF(L2.I).5.2)
TF(L3. I) = BIDEFCTF(L3, I) 95. 2)
GO TO 5120

c
C COMBINATION IS NOW - P U
C

5200 L1 = 1
L2 = 2
L3 = 3
GO TO 5260
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C COMBINATION IS NOW P - U
C

5210 L2 = 1
Ll = 2
L3 = 3
GO TO 5260

C
C COMBINATION IS NOW P U -
C

5220 L2 = 1
L3 = 2
Ll = 3
GO TO 5260

C
C COMBINATION IS NOW U P -
C

5230 L3 = 1
L2 = 2
Ll = 3
GO TO 5260

C
C COMbINATION IS NOW U - P
C

5240 L3 = 1
Ll = 2
L2 = 3
GO TO 5260

C
C COMBINATION IS NOW - U P
C

5250 Ll = 1
L3 = 2
L2 = 3

5260 TFLAGCLl.I) = SL
TFLAGCL2.I) = BL
TFLAGCL3.1) = UNPRO
TF(L2.I) = BIDEFCTF(L2.1).5.2)
TFCL3.1) = BIDEFCTF(L3.1).5.2)
TAVPCl.l) = BIDEFCTAVCl.I) * 100 •• -4.0)
ZANGTCI) = BIDEF(ZANGCI).-4. 0 )
IFCZANGCI) - 200.0) 5270.5270.5280

5270 ZANGPCI) = ZANGTC!)
GO TO 5290

5280 ZANGPCI) = BL
5290 ZANGC!) = BIDEFCZANGC!)94.0)

TZ C1 • !) = B I DEF CTZ ( 1 • I ) .4.0 )
ZTRUP(I) = BIDEF(ZTRUECI ).4.0)
ZTRUT<I) = 8IDEFCZTRUECI).-4.U)
TAVW(l.!) = 8IDEFCTAVCl.I).5.2)
ELP C1 9 I) = B! DEF (ELM C1 • I ) .4. 0 )
ELMCl.!) = BIDEFCELMCl.I).-4. v )
GO TO 5790

c

SYN4345
SYN4350
SYN4355
SYN4360
SYN4365
SYN437()
SYN4375
SYN4380
SYN4385
SYN439U
SYN4395
SYN440U
SYN4405
SYN441U
SYN4415
SYN4420
SYN4425
SYN443U
SYN4435
SYN4440
SYN4445
SYN44S0
SYN4455
SYN446U
SYN4465
SYN4470
SYN4475
SYN4480
SYN4485
SYN4490
SYN4495
SYN450U
SYN4505
SYN4510
SYN4515
SYN4520A
SYN4525
SYN4530
SYN4535
SYN4540C
SYN4545
SYN4550C
SYN4555
SYN4560
SYN4565
SYN4570
SYN4575
SYN4580C
SYN4585
SYN4590C
SYN4595C
SYN4600
SYN4605
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co

IS NOW P P U

IS NOW - - U

= 1
= 2
= 3
TO 5330

COMBINATION IS NOW PUP

COMBINATION

Ll = 1
L2 = 2
L3 = 3
GO TO 5330

COMBINATION IS NOW U P P

COM~LNATION IS NOW - - -

COiV1BINAT I ON IS NOW

SYN461U
SYN4615
SYN462U
SYN4625
SYN4630
SYN4635
SYN464U
SYN4645
SYN4650
SYN4655
SYN466U
SYN4665
SYN467U
SYN4675
SYN4680
SYN4685
SYN469U
SYN4695
SYN470U
SYN4705
SYN471U*
SYN471~
SYN472U
SYN4725

IFCZANG(I} - 200.0} 5350,5350,5360 SYN4730B
ZANGP(!) = BIDEF(ZANG(I},-4,0) SYN4735B
GO TO 5370 SYN474UB

5360 ZANGPC!} = BL SYN4745B
5370 ZANG(!) = BIDEF(ZANG(I),4,0} SYN475UB

ZTRUP(!} = BIDEF(ZTRUE(!},4,0) SYN4755B
WRITE OUTpUT TAPE IT2,924U,REV(I},(TF(JJ,I),JJ=1.3),ZANG(I), SYN4760B

1 ZTRUPC! ),FLG(!),SALW(!},OX2W(I),OXIW(!),CHEM(I) SYN4765C
9240 FORMAT(lHO,2XA2,2X,3(A5,2X),A4,13X,A4,A1.14X.4H$$$$,3XA6.7X,A5.1X.SYN4770C

1 A5,13X.A4) SYN4775B
LCT = LCT + 2 SYN4780C
IF(LCT - 59) 5390.5390,5380 SYN4785C

5380 WRITE OUTPUT TAPE IT2.9250 SYN4790C
9250 FORMAT ( 1 H 1 ) SYN4 795 C

LCT = 0 SYN480UC
5390 LKLK = 1 SYN4805C

GO TO NPN10. (5410.5400) SYN4810B
5400 PUNCH 9280.ICASTCI).P3T024,FGMT(MM),ZANGP(I),dL,SALPC!).8L,BL. SYN4815C

1 OX2P(I),OX1P(I),8L~PSPC(I),CRUU(! ),STAD(I) SYN4820C
5410 GO TO C5930.5420}, NTAPE SYN4825C
5420 WRITE OUTpUT TAPE IT3,g.'8u'ICA~T(I).P3T024'FGMT(MM),ZANGT(r)'BL' SYN483 UC

1 SALP ( I ) , 1:3 L , dL ,OX 2 P ( I ~ r::( 1 P ( I ) , 0 L , Z TRUT ( ! ) • t:: L M( I ) , CR U() ( 1 ) , S TAu ( I ) S YN483 5 C
GO TO 5930 SYN484uB

SYN4845
SYN485U
SYN4855
SYN4856C
SYN4857C
SYN4858C

c
C

5300

C
C
C

5310 L1
L3
L2
GO

C
C
C

5320 L3 = 1
L2 = 2
L1 = 3

5330 TF CL 1 , I) = 8! OEF ( TF (L 1 • 1 ) ,5, 2 )
GO TO 5260

c
c
C

5340
5350

c
C
C
C cOMBINATION

5421 L 1 = 1
L2 = ?



l.

L3 = 3 SYN4856C
GO TO 5424 SYN486 C

C SYN4861C
C cOMBINATION IS !'\JOW - U - SYN4862C

5422 Ll = 1 SYN4863C
L3 = 2 SYN4864C
L2 = 3 SYN4865C
GO TO 5424 SYN4866C

C SYN4867C
c COMBINATION IS NOW U - - SYN4868C

5423 L3 = 1 SYN487UC
Ll = 2 SYN4871C
L2 = 3 SYN4872C

5424 TF (L3. I ) = BL SYN4873C
TFLAG(Ll.!) = BL SYN4874C
TFLAG(L2.I) = BL SYN4875C
TFLAG(L39I) = UNPRO SYN4876C
GO TO 5430 SYN4878C

C SYN488UC
C COMBINATION IS NOW - U U SYN4881C

5425 Ll . = 1 SYN4882C
L2 = 2 SYN4883C
L3 = 3 SYN488.4C
GO TO 5428 SYN4885.C

C SYN4886C
C COMBINAIOTN IF NOW U - U SYN4887C ex>

5426 L2 = 1 SYN4888C \0

Ll = 2 SYN4890C
L3 = 3 SYN4891C
GO TO 5428 SYN4892C

C SYN4893C
c COMBINATION IS NOW U U - SY'N4894C

5427 L2 = 1 SYN4895C
L3 = 2 SYN4896C
Ll = 3 SYN4897C

5428 TF (L2 9 I ) = BL SYN4898C
TF(L3. I) = BL SYN490UC
TFLAG(Ll.I) = i:3L SYN4901C
TFLAG(L2.1) = UNPRO SYN4902C
TFLAG(L3.!) = UNPRO SYN4903C
GO TO 5430 SYN4904C

C SYN4905C
c COMBINATION IS NOW U U U SYN4906C

5429 TF ( 1 9 I ) = BL SYN4907C
TF (29 1 ) = BL SYN4908C
TF (3 9 I ) = BL SYN4910C
TFLAG(l.I) = UNPRO SYN4911C
TFLAG (29 I ) = UNPRO SYN4912C
TFLAG (39 I ) = UNPRO SYN4913C

5430 1F (ZANG ( I ) - 200.0) 5440.5440)~4::>0 SYN4914B
5440 ZANGP(I) = SIDEF(ZANG(!),-4.0) SYN4915B

GO TO 5460 SYN4916B
5450 ZANGP( I) = 8L SYN4917B



5460 ZANGC!) = BIDEF(ZANGCI).4.0)
ZTRUP(!} = BIOEF(ZTRUE(I).4.0)
WRITE OUTPUT TAPE IT2.92609REV(I).(TF,JJ.I).TFLAG(~J.1).~J=lt3),

1 ZANG'I) .ZTRUP( I) 9SALW( 1) ,OX2W (I) ,OXI W< I) ,CHEM( 1)
9260 FORMAT(lHO,2X.A2'2X.3(A5tAl.1X)~A4t13H$*S* $*5* A4,22XA6,7XA5,

1 1 XA5, 1 3XA4 )
LCT = LeT + 2
IF (LeT - 59) 5480.5480.5470

5470 WRITE OUTPUT TAPE IT2.9250
LeT = 0

5480 LKLL = 1
GO TO NPNIO. (5410,5400)

C
C COMBINATION IS NOW U U P
C

5490 Ll = 1
L2 = 2
L3 = 3
GO TO 55.20

c
C COMBINATION IS NOW U P U

5500 Ll -= 1
L3 :: 2
L2 = 3
GO TO 5520

c
C COMBINATION IS NOW P U U
C

5510 L3 = 1
L2 = 2
Ll = 3

5520 TFLAG(L3.I) = dL
TFLAG(L2.I) = UNPRO
TFLAG(Ll.I) = UNPRO
TF(Ll.I) = BIDEF(TF(Ll.I).5.2)
TF(L2.I) = BIDEF(TF(L2.I).5.2>
TF(L3.I) = dIDEF{TF(L3,l).5.2)
ZANGT(I) = BIDEF{ZANG(I).-4.0)
IFCZANGC!) - 200.0) 5530,5530,5540

5530 ZANGP(I) = ZANGT(I)
GO TO 5550

5540 ZANGP(I) = BL
5550 ZANGCI) = BIDEF{ZANGCI),4,O)

TZ ( 1 , I > = B I DEF ( T Z C1 , I ) t 4 • 0 )
ZTRUP(I) = 8IDEF(ZTRUE{I),4,O)
ZTRUT ( I) = 8 I DEF (ZTRUE ( J ) , -4 , u )
T AVP ( 1 9 I) = B I DEF ( T AV ( 1 , I.) * 1u 0 0 ~ --4 , 0 )
TAVW(l.I) = BIDEF(TAV(l,! ;(392)
E L P ( 1 9 I) = t3 IDEF ( EL 1Y1 ( 1 • r ) 9 '.~ . 0 )
ELM ( 1 • I) = 8 I DEF (ELM ( 1 , I ) ,--..+ ') I") )

GO TO 5720
c
C CC'.'18INAT;ON IS NOW P pc

SYN4918B
SYN492U
SYN4921C
SYN4922C
SYN4923C
SYN4924C
SYN4925C
SYN4926C
SYN4927C
SYN4928C
SYV4930*
SYN4935C
SYN494U
SYN4945
SYN495U
SYP4955
SYN496U
SYN4965
SYN4970
SYN4975
SYN498U
SYN4985
SYN499U
SYN4995
SYN500U
SYN5005
SYN501'U
SYN5015
SYN502U
SV(5025
SV'*503U
SYN5035
SYN5040A
SYNS045A
SYN5050
SYN5055
SYN5060
SY'*506:>(
SYNS07U
SYN5075C
SYN50BU
SYN5085
SYN5090
SYN5095
SYN510U
SYN5105C
SYN5110
SYN5115
SYN5120C
SYN5125C
SYN513U
SYN5135
SYN514U

\0
o



,.

C SYN5145
5560 TF<l,I) = BIDEF(TF(1.1).5.2) SYN5150

TF(2.I) = BIDEF(TF(2.I).5,2) SYN5155
TF(3.I) = BIDEF(TF(3.I).5.2) SYN516U
IFCZANG(!) - 200.0) 5570.5570.5580 SYN5165

5570 ZANGP(!) = SIDEFCZANG(!).-4.0) SYN5170
GO TO 5590 SYN5175

5580 ZANGP(I) = 8L SYN5180
5590 ZANG(I) = BIDEF(ZANGCI).4,0) SYN5185

TAVP(l.I) = BIDEF(TAV(1.1) * 100 •• -4.0) SYN5190
ZTRUP(I) = BIDEF(ZTRUE(I).4.0) SYN5195
TAVW(1.I) = BIDEF(TAV(1.1).5.2) SYN5200

C SYN5205
C WRITING FOR A COMBINATION OF P P P. P P - AND P - -. SYN521UC
C SYN5215

5600 WRITE OUTPUT TAP~ IT2.9270.REV(I).(TF(J.I).J=1.3). SYN522U*
1 ZANGCI).ZTRUP(I)'FLG(I).TAVWCl'I)'APF(1'I).SALW(I)'~IGTW(1.I). SYN522S
2 OX2W(I).OXIW(I).AOUWC1.I).SATNW(1.1 ).CHEM(I) SYN523U

9270 FORMAT(lHO.2X.A2,2X.3(A~.~X).A4,13X,A4,Al.13X,A5.A2,lX.A6.1X.A5.SYN5235
1 1X9A5.1X.A5.1X.A6.1X.A3.2X.A4) SYN524U

LCT ~ LcT + 2 SYN5245C
IF(LCT - 59) 5620.5620.5610 SYN5250C

5610 WRITE OUTPUT TAPE IT2.9250 SYN5255C
LCT = 0 SYN5260C

5620 GO TO NPNCH2. (5630 ,5640) SYN5265C
5630 PUNCH 9280.ICAST(I).P3T024.FGMT(MM).ZANGP(!).TAVPC1,1).SALP(I). SYN527UC

1 SIGTPCl.1 ).SATNP(1,1).OX2PCI).OXIP(I).AOUPC1.1).PSPC(I).CRUDCI).SYN5275C
2 STAD(I) SYN528UC

9280 FORMAT(lHO'Il.~A2.3Al.A3.3Al.A~.3A2.A3.A4.1XA4.1XA5.A4.A3.1XA3.3X SYN5285C
1 2A3.7XA4.2A3) SYN5290C

5640 GO TO (5660.5650), NTAPE . ~ SYN5295C
5650 WRITE OUTPUT TAPE IT3'929U'ICA~T(I)'P3T024,FGMT(MM).LANGT(I).TAVP(SYN530UC

11.1),SALP(I).SIGTp(1.1).SATNP(1.1).OX2P(I).OXIP(I).AOUP(1.I)·ZTRUTSYN5305C
2(I),ELM(1.I).CRUD(I).STADCI) SYN5310C

9290 FORMAT(1HOll.2A2.3A1.A3.3Al.A3.3A2.A3,A4,lXA4.1XA5.A4.A3.A4.3X2A3 9 SYN5315C
13X2A4.2A3) SYN532UC

5660 IF(NSIGTCI) - 1) 5930.5930.5670 SYN5325*
5670 L = NSIGTCI) SYN5330

DO 5710 M = 2.L SYN5335
TAVW(M.I) = BIDEF(TAV(M.I).5,2) SYN5340
TAVP(M.I) = BIDEF(TAVCM.I) * 100 •• -4.0) SYN5345
WRITE OUTPUT TAPE IT2,93 UU .TAVWCM.I).APF(M.I),SIGTW(M,I).AOUWCM.I )SYN535U

1. SATNWCM.!) SYN5355
9300 FORMAT(1HO.62X.A5,A2.8X,A5,13X,A6.1X,A3) SYN5360

GO TO NPNCH3. (5680,5690' SYN5365C
5680 pUNCH 9280.ICAST(I),P3T024.FGMTCMM).ZANGP(I).TAVP(M.I).SALP(I). SYN5370C

1 SIGTp(M.I).SATNP(M,I).OX2PCI).OXIP(I),AOUP(M.!),PSPC(!).CRUD(I>9 SYN5375C
2 STADel) SYN5380C

5690 GO TO (5710,5700>9 NTAPE. ~. SYN5385C
570U WRITE oUTPUT TAPE IT3.929U'ICA~T(I),P3T024.FGMT(MM).ZANGT(I).TAVP(SYN539UC

IM.I),SALP(I),SIGTp(M.I).~ATNPlM.I).OX2P(I).OX1P(1).AOUP(M.I).ZTRUTSYN5395C
2(1),BL,CRUO(I),STAD(I) SYN540UC

5710 CONTINUE SYN5405

:.



GO TO 5930 SYN541U
C SYN5415
C WRITING WITH A COMbINATION SUCH AS U U P SYN5420
C SYN5425

5720 WR I TE. ouTPUT T APE I T2. 9310. REV ( I ) , (TF (,J 9 I ) • TFLAG (~9 I ) • J= 1 93) • SYN5430
1 ZANG ~ 1 ) • TZ (1 , I ) • AUF ( 1. I ) ,ELP (1 t I ) • LTRuP ( I ) • FLG ( I ) t TAVw ( 1 • I ) t ~YN543:>
2 APF ( 1 , ! ) t SAL. '11\1 ( I ) • ~ I G Tw ( 1 • I ) , OX2 w( 1 ) • OX 1 W ( I ) • AO U W( 1 • I ) • .::>A TNW ( 1 • 1 ).:)YN544 U
39 CHEM ( I) SYN5445

9310 FORMAT(lH092X.A~~2X.3(A5.~1.lX).A4,lX.A4.AltlX.A4.2X.A4,Al.13X, SYN545UC
1 A5,Al.2X,A6.1X.AS,lX,A5,lX.A5.1X.A6.1X.A3.2X.A4) SYN5455C
LeT = LCT + 2 SYN546UC
IF(LCT - 59) 5740.5740,5730 SYN5465C

5730 WRITE OUTPUT TAPE IT2.9250 SYN547UC
LCT = 0 SYN5475C

5740 GO TO NPNCH6. (5750.5760) SYN5480C
5750 pUNCH 92S0.ICAST(I).P3T024.FGMT(MM).ZANGp(!).TAVP(1.1),SALP(I). SYN5485C

1 S I GTp ( 1 • I ) , ,:, ATNP ( 1 t I ) , O)(2P ( I ) , OX 1P ( I ) , AOLJP ( 1 , I ) •P~PC ( 1 ) t CRuD ( I ) t S YN549 UC
1 STADCI) SYN5495C

5760 TZ(2.I) = BIDEF(TZ(2,!),4.0) SYN5500*
ELP(2.!) = BIUEF(ELM{2,l).4.U) SYN5505C
EL~(2.I) = dIDEFCELM(2.1 ).-4.0) SYN551UC
W~! -E oUTPUT TAPE IT2.932u.TZ(~.I) .AUF(2. I) ,ELP(2. 1) SYN5515

9320 FOt·~'1AT{33X.A4.A1.1X.A4) SYN552U
GO TO (5930,5770>, NTAPE SYN5525C

5770 DO 5781~ L = 1".2 SYN5530C
5780 WRITE OUTPUT TAPE IT3.9290.ICAST(!),P3T024.FGMT(MM).ZANGT(I)' SYN5535C

1 TAVP( 1.1) ,SALP( 1) ,SIGTP( 1. I) ,SATNP( 1.1) .OX2P( 1) .OXIP( 1) .AOUP( 19 ISYN5540C
2 ) • ZTRUT ( I ) 9 EL1\'1 ( L. I ) • CR UD ( I ) • S TAD ( I ) S Y N 5545 C

GO TO 5930 SYN555U
C SYN5555
C WRITING BLOCI< FOR C01Vl8INATION~ OF EITHER P P U OR P - U SYN556U
c SYN5565

5790 WRITE OUTPUT TAPE IT2.933u'REV(r).(TF(J'I),TFLAGl~9I).J=l,3)' SYN5570
1 ZANG( I) ,TZ(l. I) ,ELP( 1. I) .LTRUP{!) ,FLG( I) .TAVW( l' I) .APF( 191). SYN5575
2 SALW ( I ) 9 S I G T vJ ( 1 • I ) • QX2 W( I ) • OX 1 VIi t I ) • AOUW ( 1 t I ) • SA TNW ( 1 • I ) 9 CHEM ( I) S YN55 8 u

9330 FORMAT(lHO,2X.A2,2X.3(A5.Al.1X),AL,lX,A4.2X.A4,2X.A4.A1.13X,A5,A2,SYN5585C
1 lX,A6.1X.A5,lx.A5.1X.A591X.A6,IX.A3,2X.A4) SYN559U

LeT = LeT + 2 SYN5595C
IF(LCT - 59) 5810,5810,5800 SYN560UC

5800 WRITE OUTPUT TAPE IT2~9250 SYN5605C
LeT = 0 SYN561UC

5810 GO TO NPNCH7, (5820,-)30) SYN5615C
582U pUNCH 928 u t I CA.::> T ( I ) • P3T024. FGlvlT (l"llV,) • LANGP ( I ) • TAVP (1 • I ) ,SALP ( I ), SYN562 UC

1 S I GT P ( 1 9 I ) It SATNP ( 1 , ~ .' II 0 X 2P ( I ) • 0 x 10 ( i ) , A 0 UP ( 1 • 1 ) ,PS PC ( I ) , CRUD (I ) • S YN562 5 C
2 STADC!) SYN563UC

5830 GO TO (5850,5840). NTAr SYN5635C
5840 WR I TEOU T PUT TAPt: J. T3 9 (;. • I CA., J ( 1 , • P 3 T024 , FGIV] T ( iVi M) • Z AN GT ( I ) , S YN5 64 UC

1 T AVP ( 1 • I ) • SALP ( I ) s.s ! G :- ~ Sl~ T !P { 1 ' I I '!l OX2P ( I ) 9 OX 1. P (, I ) 9 AOUP ( 1 • I SYN5645 C
2 ) ~ ZTRUT ( I ) , ELfvl ( ], • I ) 9 C~'JLJ l . -' .:, TAD ( I ; SYN565 0 C

5850 IF{NSIGT(I) ~ ~) 59~O~5Y30,~bbU SYN5655C
5860 L ~ NSIGT(I; SYN566U

DO 5920 f'v1 = 2.) L. SYN5665 *
T A \jP: [....1. :1: i == C3 T I )EF J: T A \l (M 9 T ) * ]_ I~I', ) \ S YN56 7 ()



'. ••

TAVW(M.I) = BIDEF(TAV(M.I).5.2) SYN5675
TF(Ll.I) = BL SYN5680
TF(L2.1) = BL SYN5685
TF(L3.I) = BIDEF( TF(4.I).5.2) SYN5690C
TZ(M.I) = BIDEF(TZ(M.I).4.0) SYN5695
ELP(M.I) = 8IDEF(ELM(M.I).4.0) SYN5700C
ELM(M.I> = 8IDEF(ELM(M.I).-4.0) SYN5705C
WRITE OUTPUT TAPE IT2,934u.(TF(~'I).TFLAG(~.I).~=1.3),TZ(M,I)' SYN5710

1 ELP(M,l).TAVW(M.I).APF(M.I).SIGTW(M.I),AOUW(M.I ).SATNW(M,I) SYN5715
9340 FORMAT(lH06X3(A5.Al.lX).5XA4.2XA4.2uXA5.A2.8XA5.13XA6.lXA3) SYN572UC

LCT = LCT + 2 SYN5725C
IF{LCT - 59) 5880.5880.5870 SYN573UC

5870 WRITE OUTPUT TAPE IT2.9250 SYN5735C
LCT = 0 SYN574UC

5880 GO TO NPNCH8. (5890.5900) SYN5745C
5890 PUNCH 9280.ICAST(I).P3T024.FGMT(MM).ZANGP(I).TAVP(M.I).SALP(I). SYN5750C

1 SIGTP(M.I).SATNP(M.I).OX2P{I).OXIP{I).AOUP(M.I).PSPC(I).CRUD(!),SYN5755C
2 STAD(I) SYN576UC

5900 GO TO (5920.5910). NTAPE SYN5765C
591 0 WRITE OUTPUT TAPE IT3.929V .ICAST(I),P3T024.FGMT(MM).ZANGT(I)' SYN577UC

1 TAVP(M,I).SALP(I).SIGTP(M.I).SATNP(M.!).OX2P(I).QXIP(I).AOUP(M'ISYN5775C
2).ZTRUT(I).ELM(M.I).CRUD(I).STAD(I) SYN578UC

5920 CONTINUE SYN5785*
5930 CONTINUE SYN579U

WRITE OUTPUT TAPE IT2.9350 SYN5795
9350 FORMAT(///) SYN5800
5940 CONTINUE SYN5805

WRITE OUTPUT TAPE IT2.9160 SYN581U
C SYN5815
C KOL IS THE NUMBER OF THERMOMETERS THAT COULON-T BE FOUND FOR SYN5820
C THIS STATION SYN5825
C SYN583U

IF(LKLK) 7 0 10.7010.700U SYN5835
7000 WRITE OUTPUT TAPE IT2.9360 SYN584U
9360 FORMAT(10X81H$$$$ - NO TEMPERATURES COULD BE COMPUTED AT THESE DEpSYN5845

ITHS. ALL THREE THERMOMETERS/l u X66HWERE EITHER MALFUNCTIONS. BLANKSYN585U
2S. OR NOT IN THE THERMOMETER TASLE.//) SYN5855A

7010 IF(LKLL) 7030.7030.7020 SYN5860
7020 WRITE OUTPUT TAPE IT2.9370 SYN5865
9370 FORMAT(10X63H$*$* - AT THESE DEPTHS. ONLY UNPROTECTED THERMOMETERSSYN5870

1 OCCURRED./I0X42HSEE BELOW FOR POSSIBLE THERMOMETRIC DEPHTS.//) SYN587~A

7030 SONICZ = DE8IFCSONICZ) SYN5880*
IF(SONICZ) 7080.7080.7040 SYN5885A

7040 IF(SONICZ - ZMXX) 7050.7060.7060 SYN589UC
7050 WRITE OUTPUT TAPE IT2.9380 SYN5895
9380 FORMAT(10X56HI~AXIMUMSAMPLING UEPTH WAS GREATER THAN THE SONIC u~PSYN5900

ITH.//) SYN5905A
7060 IF(ILLSAL) 7080,7080.7070 SYN5910C
7070 WRITE OUTPUT TAPE IT2.9390.KSAL SYN5915C
9390 FORMAT(10X39HILLEGAL SALINOMETER NOo--ASSUMED TO BE 12) SYN592UC
7080 IF(ILLTTR) 7100.7100,7090 SYN5925C
7090 WRITE OUTPUT TAPE IT2.9400 SYN5930C
9400 FORMAT(10X46HOXYGEN TITER IS MISSING--OXyGENS NOT COMPUTED.) SYN593~C



SYN5940*
SYN5945

10.00 ML/L--SYN595UC
SYN5955C
SYN596U
SYN5965

FOUND IN TA8LE FOR ~TATION A3)~YN597UB
SYN5975B
SYN5980B

THIS STATION--REFE~ TO DETAIL CARUSYN5985B
SYN5990B
SYN5995B
SYN600U*
SYN6005
SYN601U
SYN6015
SYN602U*
SYN6025
SYN6030

NOTESYN6035
SYN6040
SYN6U45
~YN6U5U

SYN6055
SYN606U
SYN6065
SYN6070
SYN6075
SYN6U8U
SYN6085
SYN609U
SYN6U95
SYN610U
SYN6105
SYN6110
SYN6115
SYN612U
SYN6125
SYN6130
SYN6135
SYN614U
SYN6145
SYN6150
~YN6155

SY'*6160
SYN6165
SYN617U
SYN6175
SYN6180
SYN6185
SYN6190
SYN6195
SYN6200

NUT = 0
DO 7920 I = 19N
IFCNSIGTCI» 7920.7510.7920
IFCI-l) 7610.7610.7520
IF(ABSF(ZTRUE(I) - ZTRUECI-1» -10.0) 7530.7530.7610
IFCICASTCI) - ICAST(I-l» 7610.7540.7610
IF(NSIGT(I-1» 7560.7560.7550
NPP = I - 1 .
GO TO 7710
IF(I-2) 7610.7610.7570
IFCABSFCZTRUECI) - ZTRUECI-Z» -10.0) 7580.7580.7610
IFCICAST(I) - ICASTCI-2» 7610.7590.7610
IFCNSIGT(I-2» 7610.7610.7600
NPP = I - 2
GO TO 7710
IFCI + 1 - N) 7620.7620.7920
IFCASSF(ZTRUE(I) - LTRUECI+l» -lU.O) 7630 .7630.7920
IF(ICASTCI) - ICAST(I+1» 7920.7640.7920
IF(NSIGTCI+I» 7660.7660.7650
NPP = I + 1
GO TO 7710
IFC I + 2 - N) 7670,7670.7920
IF(ABSFCZTRUE(I) - ZTRUECI+2» -10.0) 7680.7680,7920
IFCICASTCI) - ICAST(1+2» 7920'7690.7920
IFCNSIGTCI+2» 7920.7920.7700
NPP = I + 2

7100 IF(NOTEST) 7120.7120.7110
7110 WRITE OUTPUT TAPE IT2.9410
9410 FORMAT(10X86HSOME OXYGENS IN A~OVE STATION ARE ABOVE

1ADJUST OBSERVED CARDS ACCORDINGLY.)
7120 IFCKOL - 1) 7180.7130.7130
7130 WRITE OUTPUT TAPE IT2.9420 .STAT
9420 FORMATC53HuN I T - THERMOMETER~ NOT

IF CKOL - 30) 7150.7150.7140
7140 WRITE OUTPUT TAPE IT2.9430
9430 FORMAT(lH09X53HMORE THAN 3U FOR

IS. )
GO TO 7170

7150 DO 7160 J =1. KOL
WRITE OUTPUT TAPE IT2.9440 .BNOT(J).DZD(J)

9440 FORMATC20X.A6.10H AT DEPTH -4PF4.4)
7160 CONTINUE
7170 NOSO = NOSO + KOL
7180 IFCNZTST) 7500.7500.7190
7190 WRITE OUTPUT TAPE IT2.9450
9450 FORMAT(10XI01HSOME DEPTHS IN THE ABOVE STATION DO NOT CH~CK.

1 THE ASTERISKS (*) NEXT TO THE WIRE LENGTH FIELD. )

THIS BLOCK IS TO COMPUT~ ANU WRITE ANY ADDITIONAL THERMOMETRIC
DEPTHS WHICH OCCUR~D IN ARRANGEMENTS SUCH AS - - U. - U U. OR
U U U. THIS CAN BE DONE ONLY IF THERE IS A PROTECTED THERMOMETER
WITHIN 10 METERS ON THE SAME CAST

7510
7520
7530
7540
7550

7560
7570
7580
7590
7600

7610
7620
7630
7640
7650

7660
7670
7680
7690
7700

c
C
C
C
C
C

7500

l'
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SYN6205
SYN621U
SYN6215
SYN622U
SYN6225
SYN6230
SYN6235
SYN624U
SYN6245
SYN625U
SYN6255
SYN626U
SYN6265C
SYN627UC
SYN6275
SYN628U
SYN6285
SYN6290
SYN6295
SYN630U
SYN630S
SYN6310
SYN631S
SYN6320
SYN6325
SYN6330
SYN6335C
SYN6340C
SYN6345*
SYN6350C
SYN6355C
SYN6360
SYN6365
SYN6370C
SYN637S*
SYN6380
SYN6385
SYN639U
SYN6395
SYN640U
SYN640S
SYN6410
SYN6415
SYN6420
SYN6425

UQ(LM.I»)SYN6430A
SYN6435
SYN6440
SYN6445
SYN6450
SYN6455
SYN6460
SYN6465

CORRECT UNPROTECTED

TTFCNUT) = C(CCAPTCLM.!) + VV(LM.I» *CTAVCKKK.NPP) - TTCLM.l»)
1 / (PP(LM~I) - (TAVCKKK.NPP) - TT(LM.I»» + TCORCLM.I)
2 + CAPT CLM. I )

NOTMP = NOTMP + 1
COMPUTE THERMOMETRIC DEPTH
THZTCNUT) = XRNDFCCTTF(NUT) - TAVCKKK.NPP» /CRHOMCI) *
COMPUTE L - Z
ELZO(NUT) = ZTRUECI) - THZTCNUT)
BBT(NUT) = BOTNO(LM.I)
TFTCNUT) = TAV(KKK.NPP)
ZZOCNUT) = ZTRUE(I)
REVVCNUT) = REV(I)
SALOCNUT) = SALW(I)

7800
7810

C
7820

C

C

C
C
C

7710 M = NSO ( I ) . + 1 ... _ -
GO TO (7920.7920.7720.7920.792U.7920.7730.792U.7760.7920'7~2O.

1 7920.7920.7920.7920.7920.7920 .7920.7740 .7920.7770 .7920 .7920.
2 7920.7780.7920.7820). M

C COMBINATION IS NOW - - U
7720 LM = 3

GO TO 7750
C COMBINATION IS NOW - U -

7730 LM = 2
GO TO 7750

C COMBINATION IS NOW U
7740 LM = 1
7750 ASSIGN 7920 TO JJ

GO TO 7830
C COMBINATION IS NOW - U U

7760 LM = 2
LL = 3
GO TO 7790

C COMBINATION IS NOW U - U
7770 LM = 1

LL = 3
GO TO 7790

C COMBINATION IS NOW U U -
7780 LM = 1

LL = 2
7790 SENSE LIGHT 1

ASSIGN 7800 TO ~~

GO TO 7830
IF(SENSE LIGHT 1) 7810.7920
LM = LL
GO TO 7830
COMBINATION IS NOW U U U
LM = 1
ASSIGN 7900 TO ~J

7830 M = NSIGTCNPP)
7840 DO 7890 KKK = I.M

NUT = NUT + 1



APOCNUT) = BIDEF(QST - OXIO(NUT).6.3)

COMPUTE AOU

COMPUTE PERCENT SATURATION

~ = LSTEC!) - 2 SYN647~C
IF (~) 7870.7850,78~0 SYN647~C

7850 SUMT = -«(TAVCKKK,NPP) * (TAVCKKK,NPP) * (TAV(KKK,NPP) + 275.04) SYN6480
1-2236.S396»+4482.S332}/(su3.57*(TAV(KKK,NPP)+67.26» SYN6485

AT = 1.0 - 0.001 * TAV(KKK.NPP) *<TAV(KKK.NPP) * (TAV(KKK.NPP) SYN649U
1 * 1.0843E-03 - 9.8185E-02) + 4.7867) SYN6495

BT = TAV(KKK,NPP> * <TAV(KKK.NPP) * (TAV(KKK.NPP) * 0.01667 - SYN6500
2 0.8164) + 18.03) * 1.E-06 SYN6505

SG = SALLel) * (SALLCl) * (SALL(I) * O.6768E-OS - 4S.2496E-05) SYN6510
1 + 814a.7658E-Q4) - 934.4586E-04 SYN6515

SIGG = SUMT + (AT + BT * SG) * SG + (AT - dT * 0.1324) * 0.1324 SYN652U
SIGW(NUT) = BIDEF(SIGG.5~2) SYN6525
NOSIG = NOSIG + 1 SYN653U
IF (~) 7880.7880.7860 SYN6535C

7860 OX10CNUT) = OXIC!) SYN654UC
OX20(NUT) = OXIO(NUT) * 11.1965 SYN654S
CST = 1.E-5*<TAV{KKK.NPP)*(TAV(KKK.NPP>*(48.21-0 .40 3S*TAVCKKK.NPP)SYN655U

1)-2464.>+88506.-SALL(I>*(TAV(KKK,NPP)*<TAV(KKK.NPP>*O.2338-16.) SYN6555
2+525.6) ) SYN656U

SYN6565
SYN657U
SYN6575
SYN6580*
SYN6585
SYN6590
SYN659::>
SYN6600*
SYN6605
SYN6610
SYN6615
SYN662UC
SYN6625
SYN663U
SYN6635
SYN6640
SYN6645
SYN6650
SYN6655C
SYN666U*
SYN6665
SYN667u
SYN6675

DEPTHS COMPUTED FROM COMBINATIONSYN6680
SYN6685
SYN669U
SYN6695

//SYN670U
SYN6705

CSYN6710
SYN6715

SALSYN6720
SYN672:)
SYN673U

C
C
C

C
C
C

SATT(NUT) = BIDEF(lUO.u * OXIO(NUT) / OST.3.0)
NAOU = NAOU + 1
OXIO(NUT) = 8IDEF(OXIO(NUT) .5.3)
OX20(NUT) = BIDEF(OX20(NUT).5.2)
GO TO 7890

7870 SIGWCNUT) = BL
7880 APO(NUT) = BL

SATTCNUT) = BL
OXIOCNUT) = 8L
OX20(NUT) = BL

7890 CONTINUE
GO TO J~, (7900.78UO.792U)

7900 IF(LM - 3) 7910.7920.7920
7910 LM = LM + 1

GO TO 7840
7920 CONTINUE

C NUT IS THE NUMBER OF THERMOMETRIC
C SUCH AS - - u. - U U. ANO U U U

IF(NUT) 7950.7950,7930
7930 WRITE OUTPUT TAPE IT2.9460.STAT
9460 FORMAT(lHO,39X.43HADDITIONAL THERMOMETRIC O~PTHS FOR STATION A3

1 4X,21HREV UNPROTECTED 17X.6HTHERM05X.4HWIRE 13X,3HL-Z /
13X,72HBOTTLE TH~RMO T~MP PROTECTED DEPTH L~NGTH
2ALC FROM 19X.25H - - 0 X Y G E N - - - / 5X.2HNO ax,
3 2HNO 13X990HTEMP USEu CZ> (L) (L-Z) CURVE
4 SIGMA-T ML/L MGA/L AOU SATN )

DO 7940 ~ = 1, NUT

,t



SYN6765
SYN6770C
SYN6775C
SYN678UC
SYN6785*
SYN6790
SYN6795
SYN6800
SYN6805
SYN681UC
SYN6815

ORDSYN6820A
SYN6825A
SYN683U
SYN6835
SYN6840
SYN6845
SYN685UA
SYN6855
SYN6860A
SYN6865
SVN687UA
SYN6875
SYN6880A
SYN6885A
SYN6890A
SYN6895
SYN6900A
SYN6905A

15)SYN6910A
SYN6915B
SYN6920B
SYN6925B
SYN693UB
SYN6935B
SYN6940B
SYN6945
SYN695UA
SYN6955
SYN6960A
SYN6965
SYN6970A
SYN6975
SYN698UA
SYN6985
SYN6990A
SYN6995

"

THZT(J) = BIDEF(THZT(~),4.0) SYN6735
ZZO(~) = BIDEF(ZZO(J),4.0) SYN6740
ELZO(J) = BIDEF(ELZO(~).4,O) SYN6745

7940 WRITE OUTPUT TAPE IT2'947U.REVV(~),SBT(J),TTF(J),TFT(J).THZT(J)t SYN675U
1 ZZO(J).ELZO(J).SALO(~)'~lGW(J).OX20(J).OXI0(J)tAPO(J).SATT(J) SYN6755

9470 FORMAT(5XA2.6XA6.2XFS.2.6XF5.2.6XA4.6XA4.6XA4.13XA6.2XA5.5XA4.2XASSYN676U
1,lXA6.1XA3)

7950 GO TO (7970.7960), NTAPE
7960 WRITE OUTPUT TAPE IT3.9480
9480 FORMAT ( 79X.9 1HX )
7970 READ INPUT TAPE ITI. 9000, TEST

8 IF(EXOPF(TEST.AM» 800,500,800
C
C

8500 WRITE OUTPUT TAPE IT2.9060
IF(NOBP) 8S10.8510.B520

8510 WRITE OUTPUT TAPE IT2.9490
9490 FORMAT(lOX56HTHERE WERE NO BAU CONTROL PUNCHES OR CARDS OUT OF

lER.)
GO TO 8530

8520 WRITE OUTPUT TAPE IT2.9500.NOBP
9500 FORMAT(50HONO. OF BAD CONTROL PUNCHES OR CARDS OUT OF ORDER 15)
8530 WRITE OUTPUT TAPE IT2.9510.NOST
9510 FORMAT(16HONO. OF STATIONS34XIS>

WRITE OUTPUT TAPE IT2.9520.NOMC
9520 FORMAT(20HONO. OF MASTER CARDS30XIS)

WRITE OUTPUT TAPE IT2.953U,NOMAST
9530 FORMAT(37HONO. OF STATIONS WITHouT MAST~R CARuS13XI5)

WRITE OUTPUT TAPE IT2.9540,NOPC
9540 FORMAT(23HONO. OF PARAMETER CARDS27XIS)

WRITE OUTPUT TAPE IT2. 9550, NOPCSK
9550 FORMAT(31HONO. OF PARAMETER CARDS SKIPPED19XI5)

WRITE OUTPUT TAPE IT2.9560.NODC
9560 FORMAT(20HONO. OF DETAIL CARDS30XI5)

WRITE OUTPUT TAPE IT2. 9570. NODTSK
9570 FORMAT(lHO.49HNO. OF DETAIL CARDS SKIPP~D AFT~R MAX. OF 40

WRITE OUTPUT TAPE IT2.9580.NOCC
9580 FORMAT(21HONO. OF COMMENT CARDS29X15)

WRITE OUTPUT TAPE IT2.9590.NOCMSK
9590 FORMAT(29HONO. OF COMMENT CARDS SKIPPED21XIS)

WRITE OUTPUT TAPE IT2.96UO,NOML
9600 FORMAT<35HONO. OF MALFuNCTIONING THERMOMETERS15XI5)

WRITE OUTPUT TAPE IT2.9610.NOBO
9610 FORMAT(40HONO. OF THERMOMETERS NOT FOUND IN TABLESIOXI5)

WRITE OUTPUT TAPE IT2,9620.NOSALA
9620 FORMAT(27HONO. OF SALINITIES COMPUTED23XI5)

WRITE OUTPUT TAPE IT2.9630.NOSIG
9630 FORMATC26HONO. OF SIGMA-T-S COMPUTED24XI5)

WRITE OUTPUT TAPE IT2.9640,NOTMP
9640 FORMAT(29HONO. OF TEMPERATURES COMPUTED21X15)

WRITE OUTPUT TAPE IT2,9650.NOXY
9650 FORMAT(24HONO. OF OXYGENS COMPUTcD26XIS)

WRITE OUTPUT TAPE IT2.9660.NAOU



9660

9670

8540
9680

8550

FORMATC1H0949HNO. OF AOU-S AND
WRITE OUTPUT TAPE IT2.96709NDN
FORMAT(34HONO. OF DEPTHS WHICH
IF (NOTAPE) 8550.855098540
WRITE OUTPUT TAPE IT3.9680
FORMAT(79X.1HZ)
END FILE IT3
REWIND IT3
CALL EXIT
END

PERCENT SATURATIONS COMPUTED

DID NOT CHE~K16XI5)

15)SYN7000
SYN70Q5
SYN701UA
SYN7015C
SYN7020C
SYN7025C
SYN703UC
SYN7035C
SYN7040*
SYN7045

\0
00



APPENDIX 4 Subroutine THERM0 ,

Subroutine to correct reversing thermometers
and calculate thermometric depths
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THMOUOUC
THMOOlu
THM0020
THM003U
THM004U
THM005U
THM0060A
THM007UC
THMOOaU
THM009U
THMOIOO
THMOIIU
THM012U
THM0130
THM014UC
THM015UA
THM0160C
THM017U
THM0180
THM019UC
THM020UA
THM021U
THM022U
THM0230C
THM0240
THM0250*
THM026u
THM0270C
THM028UA
THM0290A
THM0300A
THM0310A
THM0320A
THM0330A
THM0340A
THM035UA
THM036UA
THM0370
THM0380
THMU39U
THM040u
THM041U
THM0420
THM043U
THM044U
THM0450
THM046U
THM047U
THM048U
THM0490
THM0500
THM051U
THM052U

..JUNE 1964
NOVEMBER 1965
APRIL 1966

MARSHA M. WALLIN
LINDA S. GREt:..N
LINDA S. GREEN

PROGRAMMED BY ••
REVISION A dy ••
REVISION C BY ••

SUBROUTINE TO CO~PUTE T~MPt:..RATUR~ AND THERMOM~TRIC DEPTHS
FOR SYNOPTIC PROGRAM (UWMS-0980).

CODE = 101010106060
AMALF = 604421432660
ALEFT = 436060606060
AMID = 446060606060
RIGHT = 516060606060
ALFMD = 434460606060
AMDRT = 445160606060
ALFRT = 435160606060
lOOT = 0.06 * 100.
lOOT = 6

SUBROUTINE THERMO
DIMENSION RHO(14).Z(14).THM(3vU).VO(30u).P(3UU).Q<30U).T<300'1S),

1 D(300.15).8T(3.40).NBASE(3},
2 TFIN(4'40).CT(3'4U).VV(3'4U),PP(3.40).QQ(3.4U).ST(3'40).
3 TCOR(3.40),DZZ(30). DDEPTH(40),BTON(30 ).NSOL(40),NSIG(40).
4 TAVE(6,40),AFP(6.40).AFU(3.40),RHOM(40}.THERZ(3.40).ALMZ(3,40),
5 ALZ(40).IDELT(3)

DIMENSION TITLE(12)

COMMON BT.CT.~T.DDEPTH,THERL.TAVE'll.N~IG.KP,NSOL.ALZ.ALML.TFIN.
1 KR.DZZ.~TON.AFP,AFU,VV.PP.QQtTCOR.RHOM.NOML.NOTMP.BL.lTltIT2

IFCKP) 300.100.300

ETHERMDEPARTMENT OF o~~~~8~~A~~yTMERMO-REVISION C
C UNIVERSITY OF WASHINGTON
C SEATTLE. WASHINGTON 98105
C
C
C
C
C
C
C
C
C

c
C LIST OF MEAN DENSITIES
C

RHO(1) = 1.0242
RHO(2) = 1.0253
RHO(3) = 1.0261
RHO(4) = 1.0267
RHO(5) = 1.0275
RHO(6) = 1.0282
RHO(7) = 1.0291
RHO(S) = 1.0305
RHO(9) = 1.0318
RHO ( 10) = 1.0330
RHO(ll) = 1.0344
RHO ( 12 ) = 1.0355
RHO ( 13) = 1.0366

C

c
C
B 100
B
8
8
B
8
B
B
C



'...

RHO (14) = 1 .0510' THM0530C
C THM054U
C LIST OF CORRESPONDING DEPTHS THM055U
C THM0560

Z(I) = 0.0 THM0570
Z(2) = 100.0 THM058U
Z(3) = 200.0 THM0590
Z(4) = 300.0 THM0600
Z(5) = 500.0 THM061U
Z(6) = 700.0 THM0620
Z(7) = 1000.0 THM0630
Z(8) = 1500.0 THM064U
Z(9) = 2000.0 THM065U
Z(10) = 2500.0 THM066U
Z(11) = 3000.0 THM067U
Z(12) = 3500.0 THM068U
Z(13) = 4000.0 THM069U
Z(14) = 10000.0 THM0700C

C THM0710
C THM072U

READ INPUT TAPE IT1,900,TITLE THM0730A
900 FORMAT(12A6) THM0740~

LCNT = 60 THM0750A
1 = 0 THM0760*

105 I = I + 1 THM077U
IF (I - 1) 110,110,115 THM078UA

110 READ INPUT TAPE ITl'92VtTHM(I)tUPtVO(I)'P(I),Q(I).(T(ltJ),D(I,J),~THMO79UA

l=l,lO).AMON,YER THM080UA
ASSIGN 180 TO NNN THM0810A
GO TO 150 THM082UC

115 IF(I-300) 125,125,120 THM0830A
120 WRITE OUTPUT TAPE IT2,910 THM0840
910 FORMAT(10X39HOVERFLOW OF THERMOM~TER TABLE DIMENSION) THM0850

CALL EXIT THM086U
125 READ INPUT TAPE IT1'920 ,THM(I). Up, VO(I),P(I).Q(I),(T(I.J)' THM087U

1 D( I,J) ,J=1.10) ,AMON,YER THM0880
920 FORMAT(IX,A6,A1,F3.0,F4.0,F5.5,10(F2.0,F3.2),4X,2A2> THM0890

C IF THERE ARE MORE THAN lU CORRECTION FACTORS FOR ONE THERMOMETER. THM090UA
C ADDITIONAL ONES MAY BE ENTERED ON CONTINUATION CARDS WITH ;99 IN THM091UA
C THE VO FIELD. THERE MAY d~ uP TO FIVE CORR~CTION FACTORS ON THM0920A
C THIS CARD. THM0930A

IF (VO(!) - 999.) 150,130,130 THM0940A
C CONTINUATION CARD FOUND THM0950A

130 IF (THM( I) - THM( 1-1» 135.140.135 THM0960A
135 WRITE OUTPUT TAPE IT2,930 THM0970A
930 FORMAT(/30H THERMOMETER ~ATA OUT OF ORDER) THM0980A

CALL EXIT THM0990A
140 DO 145 J = 11, 15 THMIOOOA

T(I-I,.) = T(I,J-10) THMIOIUA
145 D( I-I,..) = D( 1,.)-10) THMI02UA

ASSIGN 185 TO NNN THMI030A
I = I - 1 THMI04UA
GO TO 160 THMI05UA

•

......
o......



150 DO 155 ~ = 11, 15
B T(I9~) = 400000000000
B 155 D(I9~) = 400000000000

ASSIGN 180 TO NNN
B 160 IF (EXORF (THM ( I ) 9 tiL » 165. 1909 165

165 IF(LCNT - 58) 175,170,170
170 WRITE OUTPUT TAPE IT2.94U.TITLE
940 FORMAT(lH19Xl~A6/)

LeNT = 0
175 LeNT = LeNT + 1

GO TO NNN. (180.185)
180 WRITE OUTPUT TAPE IT2.950,THM(I), UP. VO(I)tP(I)~Q(I).(T(ItJ).

1 D(I.~),J=l.lO),AMON.YER,l
950 FORMAT(lX.A6,Al.FS.u.F6. v .Fe.5.1 W CF4.0.FS.2).1X.A2.1X,A2.1X,I3)

GO TO 105 .
185 WRITE OUTPUT TAPE IT2.96u,THM(I).{T(!.J>,O<l,J).J=11.15)
960 FORMAT(lXA6.2uX5(F4.U.F5.2»

GO TO 105
190 LLB = I - 1

DO 200 L = l,LLi:3
DO 200 ..) = 2915
IF(BLANKF(DCL,J») 195,200.200

195 LO = .J - 1
D(L,~) = D(L.LO)
T(L • ..) = T(L,LO)

200 CONTINUE
RETURN

c
C FIND THERMOMETERS
C

300 DO 888 NO =1.11
DO 380 I = 1.3
ALMZ ( I , NO) = t3L

B IF(EXOPF(BT<!.NO),BL» 310.305.310
C THERMOMETER IS BLANK OR MALFUNCTION

305 NBASE<I) = 0
B TFIN(I.NO) = 8L

GO TO 380
B 31U IF(EXORF(CT(I,NO),COOE» 320,315.320

315 NBASE<I) = 0
B TFIN(I,NO) = AMALF

NOML = NOML + 1
GO TO 380

B 320 IF(EXORF(CT(I.NO),8L» 325.305.325
C THERMOMETER WAS NEITH~R A BLANK NOR A MALFUNCTION

325 DO 375 J = 1.LLB
8 IF(EXOPF(BT(I,NO).THM(~») 375.330.375
c
C FOUND THERMOMETER. NOW IS IT PROTECTED OR UNPROTECTED--
C

330 IFCBLANKF(Q(J») 335,340,340
C IT IS PROTECTED

335 NBASE(I) = 1

THMI06UA
THMI070C
THM1080C
THM109UA
THMI100*
THMIllOA
THMl120A
THMl13UA
THMl14UA
THMl15UA
THMl160A
THMl170*
THMl180
THMl19U
THM1200
THM121UA
THM122UA
THM123UA
THM124U
THM1250
THM1260A
THM127U
THM1280
THM129U
THM1300
THM131u
THM1320
THM133U
THM1340
THM1350
THM136U
THM137U
THM1380C
THM1390
THM140U
THM1410
THM1420
THM143U
THM144U
THM145U
THM1460A
THM1470
THM148U
THM1490
THM1500
THM1510
THM1520
THM153U
THM1540
THM155u
THM1560
THM1570
THM158U

....
o
N



THM1590
THM1600
THM161U
THM162(J
THM1630*
THM164U
THM165U*
THM1660
THM167UA
THM1680
THM169u
THM1700C
THM171U

(T(~.K)THM172U

THM1730
THM174U
THM175lJ
THM176U
THM1770
THM1780A
THM179U
THM180U
THM1810
THM1820
THM183U
THM1.840
THM1850
THM1860
THM1870
THM.l880A
THM1890A
THM1900.
THM191U
THM1920
THM193U
TH'M194U
THM1950
THM1960
THM1970
TH'M1980
THM1990
THM2000
THM201U
THM202U
THM2030
THM204U
THM2050
THM2060
THM2070
THM2080
THM2090
THM2100
THM211U

COMBINATION IS NOW P P P

CORRECT PROTECTED

N$OL(NO) = 9 * NBASE(1) + 3 * NBASE(2) + NBASE(3)
NSS = NSOLCNO) + 1
GO TO ( 750. 755. 730. 760, 555, 615, 730. 605. 730, 765. 560.

1 626. 565. 400. 500. 630. 495. 660. 730. 610. 730. 625. 490. 665.
2 730. 670. 730). NSS

400 DO 405 L = 1.3
TFIN(L,NO) = CTCL.NO) + «(CT(L,NQ) + vVeL.NO» * (CT(L.NO) - ST<

1 L,NO»)) / (PP(L9NO) - (CT(L.NO) + VV(L.NO» - <CT(L.NO) -
1 ST(L.NO»» + TCQR(L.NO)

405 CONTINUE
NOTMP = NOTMP + 3
TMAX = MAXIF(TFINCl.NO),TFlN(2,NO).TFIN(3,NO»

GO TO 345
IT IS UNPROTECTED

340 N8ASE(!) = 2
QQ ( I 9 NO) = Q ( ~ )

345 VV(I.NO) = VO(~)

PP ( I t NO) = P ( ..J )
CT(I.NO) = DEBIF(CT(I,NO»* 0.U1
ST(!.NO) = DEBIF(ST(I,NO» * 0.10
DO 370 K = 1,15
IF(CTCI.NO) - T(~.K» 350,365,370

350 IF(K - 1) 355.355,360
355 TCOR(I.NO) = D(..).1)

GO TO 380
360 TeOR( I.NO) = (CT( I .NO) - T{,J,K-l» * (D(,J.K) - D(,J.K-l» /

1 - T, ( .J • K - 1 » + D ( .J • 1<- 1 )
GO TO 380

365 TCOR(I.NO) = D(J.K)
GO TO 380

370 CONTINUE
TCOR(I.NO) = u(J,15}
GO TO 380

375 CONTINUE

KEEP TPACK OF MISSING THERMOMETERS

NBASE ( I) = b
KR = KP + 1
DZZeKR) = ALzeNO>
BTON(KP) = 8TCI.NO·)
NOT IN TABLE
TFINCI,NO)' = 456031606360

380 CONTINUE

THE FOLLOWING EQUATION GIVES A VALUE WHICH DETERMINES THE
EXACT POSITIONS AND ARRANGEMENTS OF THE THERMOMETERS

C
B

C
C
C
C

c
C
C
C
C

C
C
C

c



455 TAVE(l.NO) = CTFIN(l,NO) + TFINC3.NO» / 2.0

THM2120
THM213U
THM2140
THM2150
THM2160
THM2170A
THM2180A
THM219U
THM2200
THM2210
THM2220
THM2230
THM2240
THM2250C
THM2260C
THM2270C
THM228U
THM2290
THM2300C
THM2310
THM2320
THM2330
THM2340
THM2350
THM2360
THM2370
THM2380
THM2390
THM2400A
THM2410A
THM2420A
THM2430
THM244U
THM2450
THM2460
THM2470
THM248U
THM2490C
THM2500C
THM2510C
THM2520C
THM2530
THM2540
THM2'55U
THM2560
THM2570
THM258UA
THM2590A
THM2600
THM2610
THM2620
THM263U
THM2640

c
C ARE ALL THREE WITHIN 0.06 OF EACH OTHER. IF SO. EXIT WITH THE
C AVERAGE.
C

MMMM = XRNDFCTMAX*100.) - XRNDFCTMIN*100.)
IFCMMMM - IDOT> 410.410.415

C THE THREE TEMPERATURES ARE WITHIN 0.06 OF EACH OTHER so RETURN
C WITH THE MEAN

4 IONS I G ( NO) = 1
TAVE(l.NO> = (TFINCl.NO) + TFIN(2.NO) + TFIN(3.NO» / 3.0

B AFP(l,NO) = BL
GO TO 888

415 IDELTCl) = XAdSF<XRNDFCTFINCl.NO>*100.) - XRNDF(TFIN(2,NO>*lOO.»
IDELT(2) = XABSF(XRNDFCTFIN(l.NO>*lOO.) - XRNDF(TFIN(3,NO>*lOO.»
IOELT(3) = XABSF(XRNDF(TFINC2,NO)*lOO.) - XRNDF(TFIN(3,NO)*lOO.»
N08~ = 0
DO 425 KJR = 1,3
IF CIDELTCKJR) - IDOT) 425.425.420

420 NOBJ = NOBJ + !
425 CONTINUE

IFCNOBJ - 2) 465.435,430

TMIN = MINIF(TFINC!.NO),TFIN(2,NO).TFIN(3.NO»

C
C NONE OF THE DIFFERENCES WAS LESS THAN 0.06 So EXIT WITH EACH ONE.
C

c
C TWO DIFFERENCES WERE GREATER THAN 0.06 So EXIT WITH THE AVERAGE
C OF THE TWO THAT WERE WITHIN 0.06 AND ALSO THE THIRD.
C

430 TAVE(l.NO) = TFINCl.NO)
TAVEC2,NO) = TFIN(2.NO)
TAVE(3.NO) = TFIN(3.NO)

B AFP(l.NO> = ALEFT
B AFP(2.NO) = AMID
B AFP(3.NO) = RIGHT

NS IG (NO) = 3
GO TO 888

435 NSIG(NO) = 2
IFCIDELT(1) - IDELT(2» 440,440,445

440 IFCIDELT(l) - IDELT(3» 450.450,460
445 IFCIDELTC2> - IDELT(3» 455.455.460

C
C DELT(l) IS LESS THAN 0.06
C

C
C DELT(2) IS LESS THAN 0.06
C

450 TAVE(l.NO) = (TFIN(l.NO) + TFIN<2.NO» / 2.0
TAVE(2.NO> = TFIN(3.NO)

8 AFP(l.NO) = ALFMD
8 AFP(2.NO) = RIGHT

GO TO 888



'"

TAVEC2.NO) = TFIN(2,NO)
8 AFP(!.NO) = ALFRT
8 AFP(2.NO) = AMID

GO TO 888
c
C DELT(3) IS LESS THAN 0.06
C

460 TAVE(l,NO) =(TFIN(2.NO) + TFIN(3.NO» / 2. 0
TAVE(2,NO) = TFIN(l.NO)

B AFP(l.NO) = AMDRT
8 AFP(2.NO) = ALEFT

GO TO 888
C
C ONLY ONE DIFFERENCE WAS GREAT~R THAN 0.06 SO EXIT WITH ALL THREE
C SEPARATELY. THE AVERAGE OF ALL THREE TOGETHER. AND ALSO THE TWO
C AVERAGES OF THOSE WITHIN 0.06 OF EACH OTHERo
C

465 SENSE LIGHT 0
NSIG(NO) = 6
TAVE(l.NO) = TFIN(1.NO)
TAVE(2.NO) = TFIN(2.NO)
TAVE(3.NO) = TFIN(3,NO)
TAVE(4.NO) = (TFIN(1.NO) + TFIN(2.NO) + TFIN(3.NO» / 3.0

8 AFP(l.NO) = ALEFT
B AFP(2.NO) = AMID
8 AFP(3,NO) = RIGHT
8 AFP(4.NO) = 8L

NJO = 4
IF(IDELT(1) - lOOT) 470.470.475

470 NJO = N~O + 1
TAVE(N~O.NO) = (TFIN(l.NO) + TFIN(2.NO» / 2.0

8 AFP(N~O.NO) = ALFMD
IF(IDELT(2) - lOOT) 480,480.485

475 SENSE LIGHT 1
480 NJO = N~O + 1

TAVE(N~O.NO) = (TFIN(1.NO) + TFIN(3.NO» / 2.0
8 AFP(NJO.NO) = ALFRT

IF(SENSE LIGHT 1) 485.888
485 NJO = N~O + 1

TAVE(NJO.NO) = (TFIN(2.NO) + TFIN(3.NO» / 2.0
8 AFP(N~O,NO) = AMORT

GO TO 888
C
C COM8INATION IS NOW U P P OR SOME ARRANGEMENT THEREOF
C
C IT IS U P P

490 Ll = 1
L2 = 2
L3 = 3

B AFP(L2,NO) = AMID
B AFP(L3.NO) = RIGHT

GO TO 505
C

THM265U
THM2660A
THM267UA
THM268U
THM2690
THM2700
THM271U
THM272U
THM2730
THM274UA
THM2750A
THM2760
THM277U
THM2780
THM279U
THM2800
THM2810
THM2820
THM2830
THM284U
THM2850
THM286U
THM287U
THM288UA
THM2890A
THM290UA
THM2910
THM2920
THM2930C
THM294U
THM2950
THM2960A
THM2970C
THM298U
THM299U
THM3000
THM3010A
THM3020
THM3030
THM3040
THM3050A
THM3060
THM3070
THM3080
THM309U
THM310U
THM311U
THM312U
THM3130
THM314UA
THM3150A
THM3160
THM317U

o



C

B
B

C
C

B
B

C
C
C

C
C

C
C
C

C
C
C
C

IT IS PUP
495 L2 = 1

Ll = 2
L3 = 3
AFP(L3.NO) = RIGHT
AFPCL2.NO) = ALEFT
GO TO 505

IT IS P P U
500 L2 = 1

L3 = 2
Ll = 3
AFPCL2.NO) = ALEFT
AFPCL3.NO) = AMID

505 ASSIGN 510 TO ITRA
GO TO 575

510 DO 525 KJ = 2. 14
IFCDDEPTHCNO) - Z(KJ» 515.520.525

515 RHOMCNO) = CCDDEPTH(NO) - ZCK~-l» / CZeKJ) - Z(KJ - 1») *
lCRHO(KJ) - RHOCKJ-l» + RHO(KJ - 1)

GO TO 530
520 RHOM(NO) = RHOCK~)

GO TO 530
525 CONTINUE

RHOM (-NO) = RHO ( 14 )
530 LK = 1

LM = Ll

CORRECT UNPROTECTED

535 TFINCLM'NO) = CCCCTCLl.NO) + VVCLl.NO» * CTAVE(LK.NO)
1 - STCLl.NO») / (PPCL1.NO) -CTAVECLK.NO) - STCLl.NO»» +
2 TCORCLl.NO) + CTCLl.NO)

COMPUTE THERMOMETRIC DEPTH
540 THERZ(LK.NO) = CTFINCLM.NO) - TAVECLK.NO»/(RHOMCNO) * QQCLl.NO»

THERZeLK.NO) = XRNDF(THERZeLK.NO»

COMPUTE L - Z

ALMZeLK.NO) = ALZCNO) - THERZCLK.NO)
IFCSENSE LIGHT 1) 545.550

545 LK = 2
LM = 4
GO TO 535

550 NOTMP = NOTMP + 1
GO TO 888

COMBINATION IS NOW - P P OR SOME ARRANGEMENT THEROF

IT IS NOW - P P
555 Ll = 1

L2 = 2

, ,

THM318U
THM3190
THM3200
THM321U
THM3220A
THM3230A
THM3240
THM325U
THM3260
THM3270
THM3280
THM329U
THM3300A
THM3310A
THM3320C
THM333UC
THM3340C
THM3350
THM3360
THM3370
THM3380
THM339U
THM3400
THM341U
THM342UC
THM343U
THM3440C
THM345U
THM3460
THM347U
THM348QC
THM3490
THM3500
THM3510
THM352U
THM3530C
THM3540A
THM355U
THM356U
THM357U
THM358U
THM3590
THM360U
THM361UC
THM362U
THM3630C
THM364U
THM365U
THM366U
THM367U
THM3680
THM3690
THM370U



9

THM371U
THM3720A
THM3730A
THM374U
THM3750
THM376U
THM377U
THM378-0
THM3790A
THM380UA
THM381U
THM3820
THM383U
THM384U
THM385U
THM386UA
THM387UA
THM388UC
THM389U*
THM390U
THM3910
THM3920
THM3930
THM394U
THM395U
THM396U
THM397U
THM398UC
THM3990C
THM4000
THM401UC
THM4020
THM403U
THM4040
THM4050
THM4060C
THM4070
THM408U
THM4090
THM4100
THM4110
THM4120
THM4125C
THM4130C
THM4140
THM4150
THM4160
THM4170
THM418U
THM4190
THM420U
THM4210
THM4220

IT IS NOW - U P
605 Ll = 1

L2 = 2
L3 = ~
GO TO 635
IT IS NOW U - P

C
C COMBINATION IS NOW P - U OR SOME ARRANGEMENT THEREOF
C
C

C

L3 = 3
B AFP(L2.NO) = AMID
B AFP(L3.NO) = RIGHT

GO TO 570
C IT IS NOW P - P

560 L2 = 1
Ll = 2
L3 = 3

B AFP(L2,NO) = ALEFT
B AFP(L3,NO) = RIGHT

GO TO 570
C IT IS NOW P P -

565 L2 = 1
L3 = 2
Ll = 3

B AFP(L2,NO) = ALEFT
B AFP(L3.NO) = AMID

570 ASSIGN 888 TO ITRA
575 SENSE LIGHT 1

C CORRECT PROTECTED
LO = L2

580 TFIN(LO.NO) = CT(LO.NO) + «(CT(LO.NO) + VV(LO.NO» * (CT(LO.NO)
1 - ST£LO.NO») / (PP(LO.NO) - (CT(LO.NO) + VV(LO.NO» -
2 (CT(LO.NO) - ST(LO.NO»» + TCOR(LO.NO)

IF(SENSE LIGHT 1) 585.590
585 LO = L3

GO TO 580
590 NNN = XABSF(XRNDF(TFIN(L2.NO)*lOO.) - XRNDF(TFIN(L3,NO>*lOO.»

NOTMP = NOTMP + 2
C ARE THE TEMPERATURES WITHIN 0.06 OF EACH OTHER

IF(NNN - IDOT) 595,595.600
C YES. THEY ARE SO AVERAGE THEM

595 NSIG(NO) = 1
TAVE(l.NO) = (TFIN(L2.NO) + TFIN(L3.NO» / 2.0
AFP(l,NO) = BL
GO TO ITRA, (510.888)

C THEY APE NOT WITHIN 0.06 OF EA~H OTHER So RETURN WITH BOTH
600 NSIG(NO) = 2

TAVE(l,NO) = TFIN(L2.NO)
TAVE(2.NO) = TFIN(L3.NO)
AFP(l,NO) = AFP(L2,NO)
AFP(2,NO) = AFP(L3,NO)
SENSE LIGHT 1
GO TO I TRA , ( 51 0, 888 )



610 L2 = 1 THM423U
Ll = 2 THM424U
L3 = 3 THM425U
GO TO 635 THM4260

C IT IS NOW - P U THM4270
615 L1 = 1 THM428U

L3 = 2 THM4290
L2 = 3 THM430U
GO TO 635 THM431U

C IT IS NOW P - U THM432U
620 L3 = 1 THM433U

Ll = 2 THM4340
L2 = 3 THM4350
GO TO 635 THM436U

C IT IS NOW U P - THM4370
625 L2 = 1 THM438U

L3 = 2 THM4390
Ll = 3 THM4400
GO TO 635 THM4410

C IT IS NOW P U - THM4420
630 L3 = 1 THM443U

L2 = 2 THM444U
Ll = 3 THM445U

635 NSIG(NO) = 1 THM446u
B AFP(19NO) = BL THM4470

TFINCL3.NO) = CT(L3.NO) + «(CT(L3.NO) + VV(L3.NO» * (CT(L3.NO) THM448U
1 - ST(L3.NO») / (PP(L3.NO) -(CT(L3.NO) + VV(L3.NO» - (CT(L3.NO) THM4490
1 - ST(L3.NO»» + TCOR(L3.NO) THM4500

TAVE(1.NO) = TFIN(L3.NO) THM4510
C THM4520
C CORRECT UNPROTECTED THM4530
C THM454U

TFIN(L2.NO) = «(CT(L2.NO) + VV(L2.NO» * (TAVE(1.NO) - THM455U
1 STCL2.NO») /CPP(L2.NO) - (TAVE(1.NO) - STCL2.NO»» + THM4560
2 TCORCL2,NO) + CTCL2.NO) THM4570

C THM458U
C COMPUTE THERMOMETRIC DEPTH THM4590
C THM4600

DO 650 KL = 2. 14 THM461UC
IF(DDEPTH(NO) - Z(KL» 640.645.650 THM4620

640 RHOM(NO) = «DDEPTH(NO) - Z(KL - 1» / (Z(KL) - Z(KL -1»)* THM463U
1 (RHO(KL)- RHO(KL-l» + RHOCKL - 1) THM464U

GO TO 655 THM4650
645 RHOM(NO) = RHO(KL) THM466U

GO TO 655 THM467U
650 CONTINUE THM468U

RHOM(NO) = RHO(14) THM469UC
655 THERZ(I.NO) = XRNDF«TFIN(L2.NO)-TAVE(1.NO»/(RHOM(NO>*QQ(L2,NO» )THM4700A

C THM4710
CCOMPUTE L - Z THM472U
C THM473U

ALMZ(1.NO) = ALZ(NO) - THERZ(1,NO) THM4740
NOTMP = NOTMP + 2 THM4750



GO TO 888 THM4760
c THM4770
C COMBINATION IS NOW P U U OR SOME ARRANGEMENT THEREOF THM478U
c THM479U
C IT IS NOW P U U THM4800

660 Ll = 1 THM481U
L2 = 2 THM482u
L3 = 3 THM483U

B AFU(L2.NO) = AMID THM4840A
B AFU(L3.NO) = RIGHT THM4850A

GO TO 675 THM486U
C COMBINATION IS NOW U P U THM487U

665 L2 = 1 THM4880
Ll = 2 THM489U
L3 = 3 THM490U

B AFU(L2.NO) = ALEFT THM4910A
B AFU(L3.NO) = RIGHT THM4920A

GO TO 675 THM4930
C IT IS NOW U U P THM4940

670 L2 = 1 THM4950
L3 = 2 THM4960
Ll = 3 THM497U

B AFU(L2.NO) = ALEFT THM4980A
B AFU(L3.NO) = AMID THM499UA

67S TFIN(Ll,NO) = CT(Ll'NO) + «(CT(Ll,NO) + VV(Ll.NO» * (CT(Ll.NO) THMSUOO
1 - ST(Ll.NO») / (PP(Ll.NO) -(CT(L1.NO) + VV(Ll.NO» -(CT(Ll.NO) THMSOIO
2 - ST(L1,NO»» + TCOR(L1,NO) THM5020

SENSE LIGHT 1 THMS030
TAVE(1.NO) = TFIN(L1.NO) THM5040
LU = L2 THM505U

680 TFIN(LU.NO) = «(CT(LU,NO) + VV(LU.NO» * (TAVE(1,NO)-ST(LU.NO») THM5060
1/ (PP(LU,NO) - (TAVE(1.NO) - ST(LU,NO»» + TCOR(LU,NO)+CT(LU.NO)THMS070

IF(SENSE LIGHT 1) 685,690 THM508U
685 LU = L3 THM509U

GO TO 680 THM5100
690 DO 70S KK = 2, 14 THM5110C

IFCDDEPTHCNO) - ZCKK» 695,700.70S THM5120
695 RHOMCNO) = « DDEPTHCNO) - Z(KK-l» / (Z(KK)-Z(KK-l»)*(RHO(KK) - THM513U

1 RHO(KK-l» + RHO(KK-1) THM514U
GO TO 710 THMS15U

700 RHOMCNO) = RHO(KK) THM5160
GO TO 710 THMS17U

70S CONTINUE THM518U
RHOMCNO) = RHOCI4) THM5190C

710 SENSE LIGHT 1 THM5200
JJ = 1 THM5210
LP = L2 THM522U

715 THERZ(JJ.NO) = XRNDF«TFIN(LP,NO) - TAVE(I,NO» / (RHOM(NO)*QQ(LP.THM523UA
1 NO») THMS240A

C THM5250
C COMPUTE L - Z THMS26U
C THMS27U

ALMZCJJ.NO) = ALZ(NO) - THERZ(JJ.NO) THM5280



IFCSENSE LIGHT 1) 720.725
720 JJ = 2

LP = L3
GO TO 715

725 NSIG(NO) = 1
AFU(l,NO) = AFU(L2.NO)
AFU(2.NO) = AFU(L3.NO)

B AFP(l.NO) = BL
NOTMP = NOTMP + 3
GO TO 888

C
C COMBINATION IS NOW U U u. U U -, OR U - - OR SOME ARRANGEMENT
C THEROF. THERMOMETRIC UcPTHS WILL BE COMPUT~D IN THE MAIN
C PROGRAM IF THERE IS A PROTECT~D THERMOMETER WITHIN 10 METERS
C ON THE SAME CAST.
C

730 NSIG(NO) = 0
DO 745 JOK = 2. 14
IF(DDEPTH(NO) - Z(JOK» 735.740,745

735 RHOM(NO) = «DDEPTH(NO) - Z(JOK-l»/(Z(JOK)-Z(JOK-l»}*(RHO(JOK)
1 -RHO(JOK-l»+RHO(JOK-l)

GO TO 888
740 RHOM(NO) = RHOCJOK)

GO TO 888
745 CONTINUE

RHOM(NO) = RHO(14)
GO TO 888

C
C COMBINATION IS NOW - - -
C

750 NSIGCNO) = -1
GO TO 888

C
C COMBINATION IS NOW - - P OR SOME ARRANGEMENT THEREOF
CIT I SNOW - - P

755 Ll = 3
GO TO 770

CIT I SNOW - P ­
760 Ll = 2

GO TO 770
C IT IS NOW P

765 Ll = 1
770 TFINCLl.NO) = CTCL1.NO) + «(CT(Ll.NO) + VVCL1.NO» * CCT(Ll.NO)

1 ST(Ll.NO») / (PP(Ll.NO) -CCTCL1.NO) + VVCL1,NO» - ( CT(Ll.NO)
2 - ST(Ll.NO»}) + TCORCLl.NO)

TAVE(l.NO) = TFIN(Ll.NO)
NSIG(NO) = 1
NOTMP = NOTMP + 1

B AFP(l,NO) = BL
'888 CONTINUE

RETURN
END

..

THM5290
THM530U
THM531U
THM532U
THM5330
THM5340
THM5350
THM5360
THM5370
THM5380
THM539U
THM5400
THM5410
THM542U
THM5430
THM5440
THM5450
THM546U(
THM5470
THM5480
THM5490
THM5500
THM5510
THM5520
THM553U
THM554UC
THM5550
THM556U
THM5570
THM5580
THM5590
THM5600
THM5610
THM5620
THM5630
THM5640
THM5650
THM5660
THM5670
THM568U
THM569U
THM5700

-THM5710
THM5720
THM5730
THM5740
THM5750
THM576U
THM577U
THM5780
THM5790
THM580U

........
o



APPENDIX 5 Subroutine BIDE



FAP
COUNT 100
FAP PPOGRAM FOR CONVERTING FLOATING OR (FORTRAN) FIXED POINT
BINARY NUMBERS IN clCD FORM.
UWMS-0950

UNIVEPSITY OF WASHINGTON
DEPARTMENT OF OCEANOGRAPHy
SEATTLE, WASHINGTON 98105

PROGRAMMED By.. PAAVO KOVALA

BIDEOOU
BlDEOOl
BIDE002
BIDE003
BIDE004
BIDE005
BIDE006
BIDE007
BIDE008
BIDE009
BIDEOOA
BIDEOOB
BIDEOOC
BIDEOOD
BIDEOOE
BIDEOOF
BIDEUOG
BIDEOlU
BIDEOIl
BIL>EOI~
BIDEOl3
BIL>E014
BIDE015
BIDEOl5
BIDEOl5
BIDE015
BIDE016
BIDE017
81DEOl8
BIDE019
BIDE020
aIL>E021
BIDE022
8IDE023
BIDE024
BIDE025
BIDE026
BIDE027
BIDE02~
BIDE029
BIDE030
BIDE031
BIDE032
810E033
BIDE034
BIDE035
BIDE036
BIDE037
BIDE038
BIDE039
8IDE04U
BIDE041
BIDE042

M=09 Q=BLANI<

M IS NEGATIVE. ADD 2 TO C(XR1)

SAVE XRl
SAVE XR2
SAVE XR4
o INTO XRl, XR2. XR4

ABS. VALUE OF M INTO ADDRESS OF FIN-1
N INTO MQ

N IS NEGATIVE. P IS FIXED PT. NUMBER

NONZERO P INTO MQ~

READY FOR CONVERTING INTO BCD
N IS POSITIVE. 6*N INTO AC

1 INTO XRl IF P IS NEGATIVE
SET SIGN OF P PLUS
P INTO A
6*M INTO AC

!F N~GATIVE M, LEADING ZEROES RETAINED
M IS POSITIVE, BLANKS ADDED

A
=03000000
MNZ
B+2
XR
NST-1
*+1.1,2

FIN+l
-3
PLN
A
NZA
NZA-l.1.1
B
FIN
54
CVT
=03000000

Q = BIDEF (P, M. N)
Q = BCD NUMBER
P = BINARY NUMBER
M = TOTAL NUMBER OF CHARACTERS IN Q. MAXIMUM 6
N = NUMBER OF DECIMALS, MAXIMUM 6
IF M = O. Q = BLANK.
IF M IS NEGATIVE. LEADING ZEROES ARE RETAINED AND MINUS SIGN.
IF NEEDED, IS COMSINED WITH THE RIGHTMOST CHARACTER OF Q.
IF N = O. THERE IS NO DECIMAL POINT.
IF N IS NEGATIVE. P IS A FORTRAN I I INTEGER.
ENTRY BIDE
ENTRY XBIDE
LBL BIDE.x
BES 0
SXA XR.1
SXA XR+l,2
SXA XR+2.4
AXT 0.7
TZE PLA-l
TPL PLA
AXT 1.1
SSP
STO
MPY
TNZ
CLA
TRA
TPL
TXI
SSP
STA
LDQ
TQP
CLA
TNZ
TXH
CLA
TRA
LGR
TRA
MPY

PLA

NST

NUL

*

XBIDE
BIDE

MNZ

NZA

PLN

*BIDE
********
******
*****



.., o

CLEAR AC

P=O, BYPASS CONVERSION

N IS POSITIVE. -6*N INTO XR2

P=O AFTER ROUNDING. 0 INTO A
BYPASS CONVERSION
SHIFT PINTO MQ
LAST CHARACTER OF Q IN AC

N IS POSITIVE. PUT N INTO XR4
MULTIPLY P BY 10**N
CONVERT FL. PT. P INTO FIXED PT. NUMBER
ROUND P
REMOVE CHARACTERISTIC

BLANKS AND POSSIBLE MINU~ SIGN INTO
SHIFT Q INTO AC. RIGHT AD..JUSTED
FILL MQ WITH BLANKS
SHIFT Q INTO MQ. LEFT AD..JUSTED
Q INTO AC
RESTORE XRl
RESTORE XR2
RESTORE XR4

BIDE043
BIDE044
BIDE045
BIDE046
BIDE047
BIDE048
BIDE049
BIDE050
8IDE051
BIDE052
BIDE053
BIDE054
BIlJE055
BIDEU56
BIlJE057
BIlJE058
BIDE059

P AND M ARE NEGATIVE. BIDE060
LAST CHAR. OF Q IS O. MAKE IT MINUS ZER0t:3IuE06l
COMBINE MINUS SIGN WITH LAST CHAR. OF Q ~IDE062

LAST CHARACTER OF Q INTO A BIDEU63
BIDE064
BIDE065
BIDE066

SHIFT NEXT CHAR. OF Q IN FRONT OF OTHERSBIDE067
AND COMBINE IT WITH THEM BIDE068

BIDE069
BIDE070
BIDE07l

CONVERTED NUMt:3ER NOW IN AC t:3IDE072
IF N IS NONPOSITIVE. NO DECIMAL POINT BIDE073
SHIFT DECIMALS INTO MQ BIDE074
SHIFT INTEGER. MAKE ROOM FOR DECIMAL PT.BIDE075
INSERT DECIMAL POINT BIDE076
SHIFT Q INTO AC BIDE077
IF Q CONSISTS OF ZEROES,BYPASS FOLLOWINGBIDE078
IF M IS NEGATIVE. RETAIN LEADING ZEROES BIDE079
IF N IS NONPOSITIVE. TRANSFER BIDE08U
IF N IS GREATER THAN 3. SKIP FOLLOWING BIDE08l
N IS POSITIVE. LESS THAN 4 BIDE082
SHIFT N+2 CHARACTERS INTO MQ BIDE083
IF 0 IN AC. PUT BLANKS IN AC BIDE084
IF 6 CHARACTERS IN MQ. SHIFT INTO AC BIDE085
SHIFT ONE MORE CHARACTER INTO MQ BIDE086

BIDE087
AC BIDE088

t:3IDE089
8IDE09U
BIDE09l
BIDE092
BIDE093
BIDE094
BIDE095

**.1
**.2
**.4

=012
30.4
A
A
LOOP.4.6
66
A
NDP.2.0
0.2
6
=033
0.2
NUL
FIN.1,1
BLA-2,2,O
FIN.2,-24
*+1,2,-12
0.2
BLA
BLA+l.2.-36
6
REP.2.-6
B+2.1
0.2
B+2
**

IND
0.2
A
AD..J
FIX.2.0

-3.4
A94
=0233000000000

=01777777
CVT-1
A
AD..J
36
=012
LOOP-2.1.2
LOOP-3
=012
=040
A
24.4

TZE
PAC

IND CLA
TZE
TXL
XCA
LDC
FMP

FIX UFA
FRN
ANA
TNZ
STZ
TRA
LGR

CVT DVP
TXL
TNZ
ORA
ORA
STO
AXT

LOOP CLM
DVP
ALS
ADD
STO
TIX
LGL
ADD

AD..J TXL
LGR
ALS
ORA
LGL

NDP TZE
TXH
TXL
TXL
TXI
LGR

REP TZE
TXL
LGR
TXI

BLA CAL
LGL

FIN LDQ
LGR
XCA

XR AXT
AXT
AXT



,e

A
B

TRA
DEC
OCT
END

~.

BIDE096
BIOE097
BIDE098
BIDE099
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DEBIOQU
DEBIOOl·
DEBI002
DEBI003
DEBI004
DEBIO'05
DEBI006
DEBI007
DEBI008
DE81009
DE8lUlU
DEBIOll
DEBIOl2
DEBIOl3
DEBIOI4
DEBIOI5
DEBIOI6
DEBIOI7
DEBIOI8
DEBIOl9
DEBI02U
DEB102l
DEBI022
DE81023
DEBI024
DEBI025
DE8I026
DEBI027
DE81028
DE81029
DEBI030
DEBI03l
DEBI032
DEBI033
DEBI034
DEBI035
DE81036
DE81037
DEBI038
DEBI039
DE8I04lJ
DEBI04I
DEt:H 042
DEBI043
DEBI044
DEBI045
DEBI046
DEBI047
DEBI048
DEBI049
DEBI05U
DEBI05l
DE8I052

IT WAS MINUS ZERO, 0 INTO A

NUMBER IS 0, SKIP THE REST

NONZERO FOR FLOATING POINT
SAVE INDEX REGISTERS 1
AND 2

SAVE ORIGINAL WORD

LAST CHARACTER IN AC
CHECK WHETHER IT IS BLANK
NOT BLANK. TRANSFER
IT WAS BLANK
TAKE NEXT CHARACTER

ZERQ FOR FIXED POINT

REMOVE MINUS SIGN

CHECK LAST CHARACTER
IT WAS MINUS SIGN ALONE. ILLEGAL.
THERE IS MINUS SIGN
CHECK WHETHER IT WAS MINUS ZERO (52)

9 INTO MQ
CHECK FOR MINUS SIGN
NO MINUS SIGN IF 0 IN AC

PAAVO KOVALA

UNIVERSITY OF WASHINGTON
DEPARTMENT OF OCEANOGRAPHY
SEATTLE, WASHINGTON 98105

PROGRAMMED BY. '.

BCD INPUT DATA WORD MUST HAV~ 6 NUMERICAL CHARACTERS.
IN CASE OF ILLEGAL CHARACTER OR TOO LARGE NUMBER, COMMENT IS
WRITTEN ON TAPE NO.6 (A3) AND RESULT IS MADE ZERO.
BLANKS ARE READ AS ZEROES.
ENTRY XDEBI
ENTRY DEBI
STZ A-7
TRA *+2
STL A-7
SXA IR. 1
SXA IR+l,2
AXT 6. 1
AXT 0.2
STO MES2+6
STO MES1+2
STO D
ANA =077
SUB =060
TNZ FOUND
CAL D .
ARS 6
SLW D
TIX LOOP,l,l
TRA IR
CAL D
TZE IR
AXT 0,1
LDQ =011
ANA =040
TZE POS
CAL D
ANA =07777777777~7

SLW D
ANA =077
TZE NON+2
STL A-6
SUB D+5
TNZ POS+l
STZ A
TRA POS+5

XDEBI

DEBI

LOOP

FOUND

* FAP
COUNT 100* DEdI AND XDEBI, FAP PROGRAMS FOR CONVERTING BCD NUMBERS,* WITH POSSIBLE MINUS SIGN COMBINED WITH UNIT CHARACTER,* INTO FLOATING OR (FORTRAN II) FIXED POINT BINARY NUMBERS.* UWMS-0948

***********



'11

DEBI053
DEBI054
DEBI055
DEBI056
DEBI057
DEBI058
DEBI059
DEVI060
UEGI061
DEBI062
DEBI063
DEBI064
DEBI065
DEBI066
DEBI067
DEBI068
DE>1069
DEBI07U
DEBIU71
DEBI072
DEBI073
DEBI074
DEBI075
DEBI076
DE I 1077
DEBI078
DEBI079
Ul:::8I080
DEBI081
DEBI082
DEBI083
DEBI084
DEBI085
DEBI086
DEBI087
DEBI088
DEBI089
DEBIU9U
DEBI091
DEBI092
DEBI093
DEBI094
DEBI095
DEBI096
DEBI097
DEBI098
DEBI099
DEBII0U
DEBIIOI
DEBII02

MAKE FLOATING POINT NUMBER

RESTORE INDEX REGISTERS 1
AND 2

WAIT UNTIL WRITING IS COMPLETED
RESULT MADE ZERO

CHECK WHETHER IT WAS BLANK
CONSIDER BLANK AS ZERO
NON-NUMERIC CHARACTER IN DATA WORD

SUM THE PRODUCTS

RESULTING BINARY NUMBER INTO A

SET SIGN MINUS FOR NEGATIVE NUMBER

OVERFLOW INDICATOR OFF
SHIFT FIXED PT. INTEGER INTO DECREMENT
CHECK WHETHER NUMBER WAS TOO LARGE
NUMBER WAS TOO LARGE FOR FORTRAN II.
WRITE A COMMENT

FINISH CHECKING IF ° IN AC
NUM8ER OF CHARACTERS INTO XR1. XR2

MULTIPLY CHARACTERS BY APPROPRIATE
POWER OF 10

CHECK FOR NON-NUMERIC CHARACTERS
STORE NUMERIC CHARACTER

A-7
IR-2
*+1
18
IR
3
COMl
ZERO-l
=0233000000000
=0233000000000
**.1
**.2
1 .4
=060
POS+4
3
COM2

*0.0
IR
MES1 •• 9
MES2 •• 7
9. THE NUMBER IS TOO" LARGE FOR FORTRAN II I FORMAT
7. DEclI OR XDEdi WAS FED BAD BCD WORD
0.100000.10000.1000.1°0.10
7

A-6
D
=077
NON
A. 1
D
6
D
*+2
POS+2.3.1
SIGN.l.O
D+6.1
A.1
A. 1
MUL T. 1 .1
A
A.2
*-1 .2. 1
A
A
A-6

STZ
CAL
ANA
TLQ
SLW
CAL
ARS
SLW
TZE
TXI
TXL
LDQ
MPY
STQ
TIX
CLA
ADD
TIX
STO
CLA
ZET
SSM
ZET
TRA
TOV
ALS
TNO
WTDA
RCHA
TRA
ORA
FAD
AXT
AXT
TRA
SUB
TZE
WTDA
RCHA
TCOA
PXD
TRA
IOCD
IOCD
BCI
BCI
DEC
BES
PZE
END

IR

NON

MULT

ZERO

COMl
COM2
MES1
MES2
o
A

SIGN

POS
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APPENDIX 7 SubroutiDe IDlur

* FAP
COUNT 18

* BUFFER-TO-STORAGE HOLLERITH •••••••••••••
* UWMS-0933

** UNIVERSITY OF WASHINGTON
* DEPARTMENT OF OCEANOGRAPHy
* SEATTLE. WASHINGTON 98105

** PROGRAMMED BY.. CHARLES KIRKLEY

** A FORTRAN READ STATEMENT WILL CAUSE IOH TO TREAT THE CONTENT~

* OF ITS BUFFER AS NEW INPUT.
*

LBL RDBUF.KIRK
ENTRY (BSH)
ENTRY (CSH)

(BSH) BSS 0
(CSH) CAL NTIN

LOG *+2
TRA* $ ( I OH)
NOP *+1
TRA 1.4-

*NTIN PZE •• 5
END

ENTRy FOR MACHINE-LANGUAGE PROG~AMS

FEED A LIKELY UNIT TO PLACATE lOS
GET SWITCH SETTING
GO TO IOH
SWITCH SETTING - INPUT
RETURN TO IOH TO USE PRESENT

CONTENTS OF BUFFER
~.

*
*EXOR

*
*
*
*
*
*

APPENDIX 8 Subroutine E~R

FAP
COUNT 8

LOGICAL FORTRAN FUNCTION
UWMS-0945

UNIVEPSITY OF WASHINGTON
DEPARTMENT OF OCEANOGRAPHy
SEATTLE. WASHIGNTON 98105

EXORF(A.d)

ENTRY
EXOR STQ

ERA
TRA

A BSS
END

EXOR
A
A
1.4
1



Naval Oceanographic Office
Anti-Submarine Warfare Force, Pacific
Fleet Post Office
San Francisco, California 96610

1 Attn: Commander
1 Attn: Liaison Officer

1 Chief
Naval Air Systems Command
Department of the Navy
Washington, DoCo 20360

1 Attn: AIR 370E

1 Office of the UoSo Naval Weather
Service

Washington Navy Yard
Washington, DoCo 20390

1 Chief
Naval Facilities Engineering Command
Department of the Navy
Washington, DoCo 20390

1 Attng Code 70

UoSo 'Navy Electronics Laboratory
San Diego, California 92152

1 Attn: Code 3102
1 Attn: Code 3060C

1 Officer-in-Charge
Navy Weather Research Facility
Naval Air Station, Bldgo R-48
Norfolk, Virginia 23511

1 Naval Air Development Center (ADL)
Johnsville, Warminster, Paa 18974

1 Fleet Weather Central
Joint Typhoon Warning Center

COMNAVMARIANAS Box 12
San Francisco, California 94101

1 Superintendent, Naval Academy
Annapolis, Maryland 21402

2 Department of Meteorology and
Oceanography

Naval Postgraduate School
MOnterey, California 93940

1 Commanding Officer
UoSo Navy Mine Defense Laboratory
Panama City, Florida 32402

1 Commanding Officer
Naval Underwater Sound Laboratory
New London, Connecticut 06321

1 Commanding Officer and Director
Naval Civil Engineering Laboratory
Hueneme, California 93041

1 Commanding Officer
Pacific Missile Range
Pto Mugu, Hueneme, California 93041

1 Commander, Naval Ordnance Laboratory
White Oak, Silver Spring, Maryland 20910

1 Officer-in-Charge
Fleet Numerical Weather Facility
Naval Postgraduate School
Monterey, California 93940

Air Force

1 Headquarters, Air Weather Service
(AWSS/TIPD), Air Force
Scott AFB, Illinois 62225

1 Commanding Officer
Naval Ordnance Test Station
China Lake, California 93557

1 Commanding Officer
Naval Radiological Defense Laboratory
San Francisco, California 94135

1 Commanding Officer
UoSo Naval Underwater Ordnance Station
Newport, Rhode Island 02884

1 Chief, Naval Ship Systems Command
Department of the Navy
Washington, DoCo 20360

1 Attn: Code l622B

1 AFCRL (CRZF)
Lo Go Hanscom Field
Bedford, Massachusetts 01730

1 Coastal Engineering Research
Center

Corps of Engineers
Department of the Army
Washington, DoCo 20310

1 Army Research Office
Office of the Chief of R&D
Department of the Army
Washington, DoCo 20310



1 Army Beach Erosion Board
5201 Little Falls Road,. N.W.
Washington, DoCo 20016

1 Director
U.So Army Engineers Waterways

Experiment Station
Vicksburg, Mississippi 49097

1 Attn: Research Center Library

OTHER GOVERNMENT AGENCIES

20 Defense Documentation Center
Cameron Station, Alexandria, Vao 20305

National Research Council
2101 Constitution Avenue, N.Wo
Washington, DoCo 20418

1 Attn: Committee on Undersea Warfare
1 Attn: Committee on Oceanography'

1 Director, Coast & Geodetic Survey,
ESSA

Attn: Office of Hydrography &
Oceanography

Washington Science Center
Rockville, Maryland 20852

1 Director, Atlantic Marine Center
Coast & Geodetic Survey, ESSA
439 West York Street
Norfolk, Virginia 23510

1 Director, Institute for Oceanography
ESSA, Gramax Bldgo
Silver Spring, Maryland 20910

1 ESSA, Geophysical Sciences Library
(AD 712)

Washington Science Center
Rockville, Maryland 20852

1 Commanding Officer
Coast Guard Oceanographic Unit
Bldg~ 159, Navy Yard Annex
Washington, DoCo 20390

1 Chief, Office of Marine Geology
& Hydrology

Geological Survey
Menlo Park, California 94025

1 Director
Pacific Marine Center
Coast and Geodetic Survey, ESSA
Seattle, Washington 98102

1 Geological Division
Marine Geology Unit
Geological Survey
Washington, DoCo 20240

1 National Science Foundation
Office of Sea Grant Programs
1800 G Street, NoWo
Washington, DoCo 20550

1 Laboratory Director
Bureau of Commercial Fisheries
Ocean Research Laboratory
South Rotunda, Museum Bldgo
Stanford, California 94035

1 Bureau of Commercial Fisheries
Fish & Wildlife Service
P. 00 Box 3830
Honolulu, Hawaii 96812

1 Laboratory Director
Biological Laboratory
Bureau of Commercial Fisheries
Po 00 Box 3098, Fort Crockett
Galveston, Texas 77552

1 Laboratory Director
Biological Laboratory
Bureau of Commercial Fisheries
Po 00 Box 1155
Juneau, Alaska 99801

1 Laboratory Director
Biological Laboratory
Bureau of Commercial Fisheries
Po 00 Box 6
Woods Hole, Massachusetts 02543

1 Laboratory Director
Biological Laboratory
Bureau of Commercial Fisheries
Po 00 Box 280
Brunswick, Georgia 31521

~.



1 Laboratory Director
Tuna Resources Laboratory
Bureau of Commercial Fisheries
Po 00 Box 271
La Jolla, California 92038

1 Bureau of Commercial Fisheries &
Wildlife

Fish and Wildlife Service
Librarian, Sandy Hook Marine

Laboratory
Po 00 Box 428
Highlands, New Jersey 07732

1 Director
National Oceanographic Data Center
Washington, DoCo 20390

1 Laboratory Director
Biological Laboratory
Bureau of Commercial Fisheries
#15 Virginia Beach Drive
Miami, Florida 33149

1 Director, Bureau of Commercial
Fisheries

Fish and Wildlife Service
Department of the Interior
Washington, DoCo 20240

1 Bureau of Commercial Fisheries
Biological Laboratory, Oceanography
2725 Montlake Boulevard, East
Seattle, Washington 98102

1 Dro Gene Ao Rusnak
UoSo Geological Survey
Marine Geology & Hydrology
345 Middlefield Road
Menlo Park, California 94025

1 Head, Office of Oceanography
& Limnology

Smithsonian Institution
Washington, DoCo 20560

Advanced Research Projects Agency
The Pentagon, Washington, DoCo 20310

1 Attn~ Nuclear Test Detection Office

RESEARCH LABORATORIES

2 Director, Woods Hole Oceanographic
Institution

Woods Hole, Massachusetts 02543

1 Director, Narragansett Marine
Laboratory

University of Rhode Island
Kingston, Rhode Island 02881

1 Chairman, Department of
Meteorology and Oceanography

New York University
New York, New York 10453

1 Director, Lamont Geological
Observatory

Columbia University
Palisades, New York 10964

1 Director, Hudson Laboratories
145 Palisade Street
Dobbs Ferry, New York 10522

1 Great Lakes Research Division
Institute of Science & Technology
University of Michigan
Ann Arbor, Michigan 48105

1 Department of Physics
Northern Michigan University
Marquette, Michigan 49855

1 Director, Chesapeake Bay Institute
Johns Hopkins University
Baltimore, Maryland 21218

1 Director, Marine Laboratory
University of Miami
#1 Rickenbacker Causeway
Miami, Florida 33149

2 Head, Department of Oceanography
& Meteorology

Texas A&M University
College Station, Texas 77843

1 Director
Scripps Institution of Oceanography
University of California, San Diego
La Jolla, California 92038

1 Allan Hancock Foundation
University Park
Los Angeles, California 90007

1 Head, Department of Oceanography
Oregon State University
Corvallis, Oregon 97331



1 Director, Arctic Research Laboratory
Fto Barrow, Alaska 99723

1 Head, Department of Oceanography
University of Washington
Seattle, Washington 98105

1 Director, Institute of Marine
Science

University of Alaska
College, Alaska 99735

1 Director, Bermuda Biological
Station for Research

Sto Georges, Bermuda

1 Director, Hawaiian Marine
Laboratory

University of Hawaii
Honolulu, Hawaii 96825

1 President, Osservatorio Geofisico
Sperimentale

Trieste, Italy

1 Department of Engineering
University of California
Berkeley, California

1 Applied Physics Laboratory
University of Washington
1013 NoE o Fortieth Street
Seattle, Washington 98105

1 Physical Oceanographic Laboratory
Nova University
1786 SoE o Fifteenth Avenue
Fort Lauderdale, Florida 33316

1 Director, Ocean Research Institute
University of Tokyo
Tokyo, Japan

I Marine Biological Association
of the United Kingdom

Citadel Hill
Plymouth, England

I Serials Department
University of Illinois Library
Urbana, Il11nois 61801

I New Zealand Oceanographic Institute ~

Department of Scientific and
Industrial Research

Po 00 Box 8009
Wellington, New Zealand
Attn: Librarian

I Director, Instituto Naciona1
de Oceanographia

Rivadavia 19l7-R25
Buenos Aires,·Argentina

I Lieutenant Nestor Co Lo Granel1!
Head, Geophysics Branch
Montevideo 459, 4@ "A"
Buenos Aires, Argentina

1 Oceanographische Forschungsantalt
der Bundeswehr

Lornsenstrasse 7
Kie1, Federal Republic of Germany

1 Underwater Warfare Division
of the Norwegian Defense Research

Establishment
Karljohansvern, Horten, Norway

1 Department of Geodesy & Geophysi~s

Columbia University
Cambridge, England !

1 Institute of Oceanography
University of British Columbia
Vancouver, BoCo, Canada

1 Department of the Geophysical
Sciences

University of Chicago
Chicago, Illinois 60631

1 Coastal Engineering Laboratory
University of Florida
Gainesville, Florida 32601

1 Institute of Geophysics
University of Hawaii
Honolulu, Hawaii 96825

1 Dro Jo Ao Gast
Wildlife BUilding
Humboldt State College
Arcata, California 95521



1 Department of Geology & Geophysics
Massachusetts Institute of Technology
Cambridge, Massachusetts 02139

1 Division of Engineering and Applied Physics
Harvard University
Cambridge, Massachusetts 02138

1 Department of Geology
Yale University
New Haven, Connecticut 06520

1 Westinghouse Electric Corporation
1625 K Street, NoWo
Washington, DoCo 20006

1 Great Lakes Studies
University of Wisconsin, Milwaukee
Milwaukee, Wisconsin 53201
Attn: Dro Co Ho Mortimer
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