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INTRODUCTION

The level of sophistication of today's marine research dictates the
need for a rapid, reliable and accurate system for acquiring and processing

temperature and salinity data.

In order to meet these needs, we at the Skidaway Institute of Oceanog-
raphy have acquired a conductivity/temperature/depth {CTD) system. With
principal support from the U. S. Department of Energy, we have developed
the software and made numercus modifications to the hardware of the system,
facilitating the principal task of investigating and explaining the chemical
and physical processes in the South Atlantic Bight.

The purpose of this report is to describe our CTD system, document the
developments and improvements we have made thus far, and relate our practi-
cal experience. It is hoped this report will be useful to oceanographers
who now have, or will in the future have, a CTD system. The system is 1in
a continual state of upgrading and modification, so this report represents
the state of our system as of May 1978. Recent additions to the system are
an HP Flexible Disk Unit (0.5 megabyte) and an HP-BCD Interface Bus. The
XBT has also been interfaced to the HP 9825A.

DESCRIPTION OF THE SYSTEM

The CTD system, shown schematically in Figure 1, has four major com-
ponents: 1) the underwater unit, consisting of the depth, conductivity,
and temperature sensors, and a mixer that powers the sensors and multi-
plexes the signals; 2) the winch, conductor wire, and Rosette Multi-Bottle
Array fitted with a variety of Niskin sampling bottles; 3) the deck unit
that powers the rosette and the CTD sensors and filters and digitizes the
multiplexed CTD signal; and 4) the data processing system. The data pro-
cessing system is actually two separate systems, one which records the raw
data digitally on magnetic tape and another that performs real-time data
processing and stores and displays the data in a variety of ways (i.e.,
Hewlett-Packard (HP) tape cartridge, calculator plotter, printer and
analog plotter). A1l compenents of the CTD system are listed in Table 1.
In the following discussion, the hardware components, the shipboard
operating procedure, and the software of the system will be described,
some in more detail than others. Troubleshooting problems, causes, and
repairs for those problems that we have encountered are listed in Appendix

I.

The CTD Sensor System

The CTD unit consists of the three sensors powered by a 120 ma constant
current supply in the mixer. The sensors output AC signals of frequencies
that are proportional to the parameters being sensed (Table 2). The AC
signals from these sensors are multiplexed by the mixer and transmitted
through a single conductor to the deck unit. Thus, only one conductor 1is
required by the CTD for input power and an output multiplexed signal. To
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Table 1. Component List of the CTD System,

Plessey Model 9400 System

Plessey Model 6500 Conductivity Sensor

Plessey Model 4500 Temperature Sensor

Plessey Model 4600 Pressure Sensor

Plessey Model 4400 Mixer

General Oceanics Rosetie Multi-Bottle Array Model 1015 Mark v
Plessey Model 7400 Winch

Plessey Model 8400 Digital Data Logger

HP 7046A X-Y Recorder

Kennedy Model 1600 Incremental Magnetic Tape Recorder
HP 59307A VHF Switch

HP 98034A HP-IB Interface

HP 5328A Universal Counter

HP 59309A HP-IB Digital Clock

HP 9825A Calculator

HP 9862A Calculator Plotter

Texas Instruments Silent 700 ASR Electronic Data Terminal




guard against applying reverse voltage to the CTD sensors, a reverse piased
diode is installed on the input power Tine to the mixer. OQur system 1s
dismantled and reassembled frequently and such protection is good insurance

against damaging the sensors.

Table 2. Parameters Measured and Sensor Ranges.

Parameter Frequency Range Sensor Range
Temperature 2127-4193 hz -2-35°¢C
Conductivity 4995-7901 hz 0-60 mmhos/cm
Depth 9712-11288 hz 0-600 m

The pressure vessels housing the sensors protect the sensors to 600
meters; however, flooding of the vessels, even at shallow depths, has been
a problem. According to Plessey, Inc., replacing the plastic endcaps with
stainless steel endcaps has solved the flooding problem. When our system
is not functioning properly and flooding is suspected, the sensors are
disassembled and dried out. Pins in the connectors are also examined and
dried out when wet. Care should be exercised when handling the 0-ring
seals for the connectors. Silicone grease is used to seal the connections.
1t should be used sparingly to avoid insulating the electrical connecting

pins.

We have spare €, T, and D sensors, connectors, Scotchcast electrical
splicing kits, and wire harnesses so that any malfunctioning part can be
replaced on board, allowing sampling to proceed after repairs are made.

The Winch and Rosette Multi-Bottle Array

The winch should be equipped with at least two conductor oceanographic
electromechanical cables and the appropriate slip rings. One conductor is
for the CTD and the other for the rosette. The winch should be capable of
lowering and raising at rates of 15 m/min or less. This Jow winch speed is
necessary so that enough data points are collected to average over one meter
increments, especially in strong thermoclines such as those encountered in
the South Atlantic Bight.

Most oceanographic ships are equipped with conductor winches. However,
the wire and/or siip rings are often in disrepair and should be checked out
beforehand. We bring a portable winch for backup. Our portabie winch
(Plessey Model 7400) has 25C m of 4-conductor wire and runs on 110 Volts AC
power at a'constant speed of 15 m/min. It handles a maximum load of 200
pouqu, which is of minimumacceptable capability. Changes have been made
to improve the operation of the winch. The operating switch installed by
Plessey, Inc. burned out after very Tittle use, so a heavy duty switching



relay was installed. The new switch also increases safety since a spring
returns it to the off position upon release; therefore, the operator cannot
leave the switch unattended while the CTD is being raised or lTowered. Solid
state relays will be installed soon in order to minimize the electrical
noise that spikes the data signals. An occasional overhaul and repainting
of the winch housing is necessary due to corrosion from salt spray. It
should also be disassembled, cleaned, and tubricated regularily.

The Rosette Multi-Bottle Array is manufactured by General Oceanics,
Inc. as are the Niskin bottles mounted on it. The rosette is mounted on a
frame which encloses the CTD sensor system (Figure 2}. Reference to the
"Fish" includes the sensors and rosette as one unit. The sensors are
located beneath the rosette so that they are not in the wake of the rosette
as the Fish is lowered through the water column. Conversely, during the
upcast the sensors are in the wake of the rosette, degrading the data.
During the upcast, the Niskin bottles are triggered serially on command

from the deck unit at desired depths.

Plessey, Inc. had designed the system so that the sea cable from the
winch's single s1ip ring entered the rosette deck unit, then continued on
to the digital data logger (DDL). The wire harness connected to the winch
wire went through the rosette, then to the sensors. With only cne path as
such, powering the rosette with the high voltage required to trip a bottle
interrupted the connection to the sensors.

We have modified the system and now use multi-conductor wire, allowing
separate rosette and sensor operation. A branching cable connects the slip
ring wires to the rosette deck unit and the DDL. An underwater harness
branches from the winch wire connector to the rosette anrd to the CTD

Sensors.

The rosette requires continual mantenance to perform reliably. After
every cast the cam/trip mechanism should be washed with fresh water and
sprayed with a penetrating lubricant such as CRC. Recommended spare parts
are appropriate relays for the winch, rosette, and roseite deck unit and

SCR for the rosette deck unit.

A Helle pinger is mounted on the frame of the Fish to aid in recovery
if the Fish becomes severed from the conductor wire. A buoy, chain, and
anchor are also kept ready to use to mark a lost instrument.

The Deck Unit and Data Processing System

The Plessey Model 8400 Digital Data Logger (DDL) provides power to the
CTD sensors, receives and demultiplexes the CTD signal, and determines the
frequencies for depth, conductivity, and temperature for output to recording

devices.

Several modifications were made to the DDL that make control of the
system more convenient. An on-off switch for power to the Fish, as well as
voltage and current meters, were instailed in the front panel of the DDL
that readily indicate the power status of the Fisn. Thus, an opened,
closed, or shorted circuit in the system can easily be detected. One input
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and two outputs may be connected to one of the three channels, and a switch
and porter LEDs for selecting a channel also were installed in the front
panel of the DDL. The two outputs allow an oscilloscope and frequency
counter to monitor any one channel at a time. A signal generator can be
attached to the input. When using a winch with a short wire, a capacitor

is put on the DOL input line to attenuate the signal, simulating a longer
wire, and thus preventing interference of one channel with another. Another
modification was the replacement of the 741 operational amplifier in the

DOL with a higher grade ultra-linear operational amplifier.

Spare parts for the DDL include spare counting and digitizing boards.
D, C, or T counting and digitizing boards are essentially interchangeable.
The plastic integrated circuits (ICs) that Plessey, Inc. used on our unit
are less reliable than ceramic ICs and do not stand up to the humid, salt-
air environment. Consequently, our boards have been sprayed with a sealer
to reduce failure. The newer Plessey, Inc. units, however, are equipped

with ceramic ICs.

The digital signal output from the DDL is recorded on a Kennedy Model
1600 Incremental Magnetic Tape Recorder. The digital-to-analog converter
in the DDL outputs an analog voltage proportional to the input range which
drives an HP-XYY' Recorder (Model 7046A). The DDL folds the signals pro-
portional to 0O to 10 Volts full scale {Table 3). We have found that ship-
board generators are not stable, therefore, a Tine conditicner is required.
The greatest problem caused by a power failure is that the magnetic tape
must be started up again and the ltack of continuity will cause tape reading
errors when it is played back.

Table 3. Analog Characteristics.

D C T
Full Scale 0-600 0-80 mmhos/cm -5-35°C
Ranges 4 8 8
Folded Range Scale 0.06666 v/m 1 v/mmhos/cm 2 v/°C
Scale on Paper .25 cw/m 2.5 cm/mmhos/cm 5.0 cm/OC
Finest Line Reading 0.4 m 0.2 mmhos/cm 0.02°¢C

After this CTD system was in use for one year, an HP 8825A Calculator
and peripherals were added which decreased the time and cost of data
acquisition. The HP recording devices are the 9862A Plotter and the tape
cartridge and printer in the 9825A Calculator.



CTD Assembly

Loading and assembiing the components of the CTD system aboard various
ships can become routine, as it has for us. The deck unit must be situated
in a dry, preferably air-conditioned lab. Most of the HP components are
rack-mounted, and the racks are bolted to lab tables. Everything that is
not in a rack is secured with rope or tape.

A full complement of tools and spare electronic parts is necessary
(see Appendix Il for a complete list). If the ship does not have adequate
communications between the lab, deck, and bridge, a portable intercom system
is placed so that the deck unit operator can talk with the winch operater.
The CTD sea cable must reach the deck, where it is affixed to the slip rings
on the winch. Enough conductor wire is unspooled from the winch to reach
the Fish after it is put through a block or metering wheel on an A-frame or
boom that can be extended away from the ship. A splice must be made to
join the Envirocon underwater connector that mates the two pin connectors
on the wire harness of the Fish to the conductor wire used on most ships'
winches. Using Scotchcast over the spliced wire is a convenient method of
waterproofing underwater connections. Scotchcast is mechanically and elec-
trically sound because of its rigidity, unlike underwater tape that can
bend and break. Qur small winch is equipped with the connector that Jjoins

the conductor wire and Fish.

Niskin bottles appropriate for the anticipated sampling are mounted on
the rosette. Invariably, a rack to hold three reversing thermometers (two
of the protected type and one unprotected) is put on the bottle that will
be tripped at the deepest sampling depth. Expendable Bathythermograph {XBT)
pins {one ground to a point and another to a flat blade) are convenient
tools to cock the bottles on the rosette and to rotate the cam/trip mecha-
nism. While not in use, the Fish should be secured in a shaded place to
protect the rosette's rubber pressure-compensating diaphram and reversing

thermometers.

Early CTD tests indicated that the pendulum motion of the Fish while
in the air between the deck and the water should be dampened by weight
suspended from a rope harness beneath the Fish. In practice, the pendulum
motion ceases as the weight enters the water. In calm-to-moderate seas, a
10-pound weight is used. In heavy seas more weight is added in accordance
with the capacity of the winch. Our winch can support 30 pounds in addition

to the weight of the Fisn.

OPERATING PROCEDURE

To utilize ship time to the fullest, the CTD should be ready for a cast
before arriving on station. The sensors are powered up for a short time on
deck, and the frequencies for D and C are recorded to use as offsets from
the manufacturer's zero D and C frequencies during the ensuing cast. In
order to prevent accidents, power to the Fish is on only during a cast.

The rest of the deck unit has power to it throughout the cruise to insure

electronic stabiiity.



The HP plotter is programmed for 5 to 30°C and 0 to 400 meters full
scale and the XYY' recorder plots conductivity and temperature-versus-depth
proportional to the analog voltage output by the DDL (Table 3). The XYY’
recorder must be calibrated often with a precision 10 Volt source to check
the 0 to 10 Volts full scale. Both plotters are made ready before arriving

on station.

Operating the CTD recording devices requires a complex system of
button-pushing. Explicit instructions are displayed on the front of the
deck unit (Table 4). Any deviation from this procedure produces a non-
standardized tape recording, making processing costly and time consuming.
The standard tape recording for the Kennedy should have an identification
(header) for each station cast followed by a file gap (blank mark of a
specific length) and the cast data followed by a file gap. Missing or
extra file gaps must be reported so that tape errors can be found and

corrected.

A minimum of two people can operate the CTD. One person on deck runs
the winch and guides the Fish into the water while the second person in the
lab operates the data acgquisition system and fills in the station sheets
(Figure 3). Prior to lowering the Fish, the depth at a station should be
determined by a depth sounding device, either on the bridge or in the lab.
The data acquisition operator instructs the winch operator when to put the
Fish in the water and when to lower and raise it. At the beginning of a
cast, all of the data-recording devices should be simultaneously set into
action. During the downcast, the HP Calculator is programmed to display
depth so that the data acquisiticn operator can tell the winch operator
when to stop lowering the Fish. Then the plotter pens are raised, and the
programming is switched to a soak routine. After four minutes (to allow
the reversing thermometers to equilibrate), the bottom sample bottles are
tripped from the rosette deck unit. During the upcast, new plotter paper
is used or the pens are raised to trace over the downcast plot. The verti-
cal temperature plot is used to decide where to stop and trip bottles on
the upcast (Table 5). While the Fish is stopped at the predetermined
sampling depths, the rate of data acquisition is slowed down by using a

mid-depth soak program.

After the surface sample bottles are tripped, power to the Fish is
turned off, and the Fish is brought on deck and secured. The rest of the
CTD operation may be carried out while the ship is steaming towards the
next station. Dissolved oxygen, nutrient, salinity and other samples
are drawn from the Niskin bottles intoc appropriate collecting bottles,
treated, and stored as needed. The data acquisition operator records the
bottle numbers for the samples taken on the station sheets. The reversing
thermometers are read, and temperatures are recorded on the station sheets
for calibration of the CTD temperature sensor. After the samples are taken,
the rosette cam/trip mechanism should be rinsed with fresh water and
sprayed with a marine Tubricant. Then the cam must be reset and the Niskin
bottles cocked in preparation for the next cast. The station sheets and
plots are filed, and all data acquisition devices are made ready for the

next station.

Examples of other forms we use are in Appendix VI.
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Table 4. CTD Operating Procedure.

1.
2.
3.

*4,

10.
11.
12,
13.

14.
15.
l6.

Determine the depth of the water column.

Turn Rosette ON (Small button under *8400 DIGITAL").

Set heading data. (10{00)) for upcasts; 00(00) for downcasts).
Push "ENTER" five times; push "FILE GAP" once.

Set up HP programming {trkl, 1df0, RUN). Try to time the readiness
of the HP to receive data so that steps 6 and 7 can immediately

be completed.

When ready to begin cast push "START" on recording control (tape should
begin moving in short increments). Turn on recorder "SERVQ" and
put pen on "RECORD".

Lower CTD (stop 2-3 meters from the bottom).

Change to scan 10 at bottom of cast. LIFT PEN.

Follow the 4 minute soak instructions on the HP.

Push "STOP" after soak. Change back to scan 0.

Push "FILE GAP" once.

Follow steps 3-6 for upcast.

Raise CTD to desired depths and "FIRE" Niskin bottles. (Change to
scan 1 while firing bottles).

Turn Rosette off {small button under "8400 DIGITAL").
For the next cast, repeat procedure with step l.

When tape is completed change header to 9999 and push "ENTER" five
times, then push "FILE GAP" three times, rewind and remove tape.

*IF "FILE GAP" IS PUSHED TWICE IN A ROW OR NEGLECTED AT ANY TIME, PLEASE

NOTE THIS ON THE RESPECTIVE STATION SHEET. DO NOT "ENTER® A HEADER AND

"FILE GAP" MORE THAN ONCE. JUST NOTE THE ERRONEOUS HEADER NUMBER.
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Table 5. Suggested Sampling Depths.

Depth less than 50 m:
Mixed - Surface and bottom
Two-Layer - Surface, above or below the
thermocline and bottom
Depth greater than 50 m and Tess than 100 m:
0, 25, 50, 75, 100 (or bottom)
Depth greater than 100 m:

0, 50, 100, 150, 200, 300, 400 (or bottom)

Cyber Processing

After a cruise, the magnetic tape is sent to the University of Georgia
Computer Center and stored in their tape library. The tape is then pro-
cessed at Skidaway where there is access to interactive time-sharing of
the University's Control Data Corporation Cyber 70 through a telephone

Tink.

During the shipboard CTD operations, binary coded frequencies are
recorded on 7-track magnetic tapes by the Kennedy recorder. The processing
of tape data has been adapted from that described by Scarlet {1975). Table
6 shows the basic data flow, though program modifications are necessary for
the special situations that arise for each new data set. The programs are
listed in Appendix III. The final programming step, NUTMERG, merges addi-
tional station data, i.e., nutrients, weather, latitude, Tongitude, etc.,
to the CTD data for submission to the NODC. This final product is stored
on magnetic tape in our computer system and all data, i.e., CTD, XBT,
chemical, etc., are available from the NODC.

Another program, CEMLIST, calculates specific volume anomally, oxygen
saturation and apparent oxygen utilization {from the International Oceano-
graphic Tables, 1966), and the distance between successive stations from
the NODC formatted data. CEMLIST veformats the NODC data for presentation

in a technical report.

Temperature Lag. The Plessey temperature sensor time constant is
reported to be 0,35 seconds. The depth and conductivity sensors each have
a reported 0.1 second time constant, so that temperature lags behind depth
and conductivity. Therefore, the "real" T at the time thatD and C are
sampled must be calculated from the "indicated" T. From Scarlet, 1975:
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Table 6. Cyber CTD Data Flow: Shipboard Acquisition to NODC Submission.

Data Source/Disposition Program Data File

Digital Data Logger to Tape CTDRUN (Copies tape data to a computer file)
KEYWORD
MAGREAD (Converts binary coded data to decimal)
BIRANG

CTDUNIT (Converts decimal units toc engineering
units)

LAG

LAGFILT (Temperature lag and course filter)

CAL
Primary Calibration from BROENK (Calculates salinity and sigma-t)
Bottle Casts
LATCH

DLATCH (Removes decreasing and repeated depths)
CTDATA

CTDAVE (One meter averaged data)
AVE

NODCFO {Converts to NODC format)
NODC + HEAD

NUTMERG (Merges NODC data with headers and
chemical data)

Submission to NODC FINAL

CEMLIST (Calculates specific volume anomaily,
oxygen utilization, etc.)

TECHNICAL REPORT
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0 T - 1)
Tagny = Tr(oy ¥ Sl A M 1

where: TR = real T

Ty = indicated T

Tf = sensor time constant
D = sampling rate

n =1,2,3...(each CTD scan)

The sensor with the slowest time constant determines the fastest rate at
which a CTD scan can be updated by the digital-to-analog converter in the
DOL. The T time constant of 0.229235 seconds governs the fastest rate for
this system. Setting the scan interval to 00 provides the fastest rate.
The scan interval can be set as high as 99, with each of the 100 increments
slowing the sampling rate down by multiples of 0.229235 seconds. The
temperature lag of this sytem can be calculated from:

i (Tin+1) " Tin - 1)/
R{n) = 'I(n) (2)(0.279235}(Scan + 1)

Offsets and Course Filter. Depth and temperature offsets (Table 7),
determined by the on-deck frequencies for depth and temperature, are applied
in program CTDUNIT. The offsets correct for the deviation of the zevro
depth and temperature frequency readings from the frequencies preset by the
manufacturer. Our temperature sensor has shown no signs of drift or offset
with age when compared with protected reversing thermometer readings, so no
offset has been applied. In addition, no offset is determined for conduc-
tivity though it, Tike depth, has been observed to drift slightly Wwith age.
This drift is compensated for in BROENK by a salinity offset from a compari-
son of bottle salinity with CTD salinity. This salinity offset may be
depth dependent due to the effect of pressure on the conductivity sensor.

A simple test for this is a linear regression analysis of bottle salinity
less CTD salinity versus depth. When sampling at depths Tess than 50 meters
or when no pressure effect is apparent, the mean offset from bottte salini-
ties Jess CID salinities for all stations is most appropriate.

LAGFILT course filters electronic, slip ring, and wingh noise. The
windows for the filter are * 5 m, * 0.8 mmhos/cm and *+ 0.5°C.

Depth Latch and Averaging. The normal descent rate of 0.25 meters/second

and scan rate of 0.229 seconds should provide 17 scans/meter. The number of
scans/meter varies because the motion of the Fish reflects ship roll.
Repeated depths are removed by the DLATCH program. The average number of
scans (remaining) through a 1 meter interval is 10 = 7. Scans of data 0.5
meters above and below each 1 meter are averaged for depths less than 100
meters and data 2.5 meters above and below each 5 meters are averaged for
depths greater than 100 meters.
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Salinity. Salinity is calculated from CTD scans using shortened
equations adapted from those of Bradshaw and Schleicher (1965} and Cox
et al. (1967) by Broenkow (1977) (Table 8). To determine the effects of
pressure and temperature on the conductivity sensor, uncorrected and then
corrected salinity calculations are reguired according to the steps in

Table 9.

CTD Calibration. The CTC system is calibrated against water samples
from roseite bottles tripped in mixed layers to insure that the sensors
and the bottles are both sampling the same water. When a mixed layer is
not observed, a comparison cannot be made at that station. Consequently,
an offset equation is derived from the available data and applied to the
entirecruise {Table 7). A Plessey Model 6230N tab Salinometer is used to
determine the salinity of water samples from the rosette bottles.

The Onslow Bay 1976 project was an exception. Each leg of the project
had its own offset. At times, more than one offset was necessary during a
single leg because of repairs to the CTD system. Many problems were
encountered during this initial break-in period. Modifications to the
system, as described on pages 1-7 of this report, overcame many of the

nreblems.

Upcasts. Our original Plessey CTD system was set up using a one-
conductor wire that would carry the multiplexed C, T, and D and rosette
bottle tripper signals. Sending the signal to trip a bottle interrupted
the data reception from the CTD {actually sending spiked signals). For
this reason, only downcast data was recorded on tape, and botties were

tripped on the upcasts.

The system has since been modified. Two wires and the shield (used
for a ground wire} of a four-conductor wire are used, separating the CTD
and rosette signals. Upcast data is recorded, unaffected by bottle tripping.
However, the sensors lie in the wake of the rosette during upcasts and
this causes turbulent disturbance of the water being sampled; therefore,
the data reported to NODC and in technical reports are the downcasts only,
except were downcast data is lost or incomplete.

CTD Error Analysis. The Plessey Model 9400 CTD system has the following
rated accuracy, resolution, and time constants (Table 10). Since salinity
is not measured directly, it has to be calculated from the parameters
indicated in Tabie 10, resulting in the composite ervors of the C, T, and
D sensors and the salinity equation.
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Table 8. Broenkow's Salinity Equations,

1+ .01{(1.551 - .0453T + 59 x 107°T)

R, =
+ 5(35-5)(.043 - .0017T + 23 x 107672)}{1.037 x 1073
32 x 107922}
Ar - (676547 + 20131.5T + 99.891% - .19437% - .006721%) 107
. AN
T R, Ap42.896
) e 2
bps = Rp(Rp-1)(T-15)(96.7 - 72 + 37.3R;
- (.63 + 21R;%) (T - 15)}107°
Ris = Ryt 44
Q _ , 2 3
$0/00 = .08996 + 28.2972R . + 12,80832R;5" - 10.6786%Rys
4 5
+ 5.98624R - 1.32311R)
where: R = conductivity ratio
Z = depth {(meters)
T = temperature (°C)
C = measured conductivity (mmhos/cm)
$ = salinity (%/o0)




Table 9.

Flow Using Broenkow's Salinity Equations.
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Table 10. Specifications for Plessey Model 9400 CTD System.

Conductivity Temperature Depth
Accuracy + .03 mmho/cm + 0.02°% +1.5m
Resolution 0.0002 mmho/cm 0.0001%C 0.0012 m
Time Constant 0.1 sec 0.35 sec 0.1 sec

We have progressively used several different compact sets of salinity
equations in the HP calculator, going from Knowles (1973) to Bennett (1976)
to Broenkow (1977). The Knowles equation does not consider the influence
of depth on the calculation of salinity and, therefore, is not recommended.
Both Bennett and Broenkow include depth dependence. The Bennett equations
apparently have received considerable acceptance and use (Lewis and Perkin,
1978). We have gravitated further, now using the equations of Broenkow
(1977). These equations give a better fit to Jaeger's (1973) table of
salinities calculated from experimental conductivities, temperatures, and
depths than Bennett for the temperature, depth, and salinity ranges we
experience in our work (Table 11). This in turn gives a better real time
look at the salinity structure before introducing the salinity calibration

data.

By varying "real" C, T, and D by the rated sensor accuracies in the
salinity equation, the maximum error attributable to each sensor can be
determined. Those stations with deep casts that have a Tow conductivity
and temperature have been found to cause the maximum error, therefore,
those "real" data are used to determine each parameters' effect on the
salinity equation. The composite maximum error has been approximately
+ 0.06 /00 for the "real” data sets. However, the standard deviation of
all mixed layer samples taken fog salinity calibration purposes implies
greater accuracy, namely + 0.03 “/oo after offset. We believe this value
is a more realistic measure of the quality of the data set, except in
strong thermoclines {aT > 19C/m).

Hewlett-Packard System

The previously described digital magnetic tape recording has many
advantages. However, there are several serious disadvantages. The
principal weaknesses are the lack of onboard confirmation of data acquisi-
tion, no real time presentation of data, and costly computer analysis.

In an effort to avoid these disadvantages and provide a more redundant
system, we have assembled a data acquisition system based on a Hewlett-
Packard 9825A caiculator.

Presently, our HP-CTD data acquisition system is in the final develop-
mental stages. The remaining problems are principally with software. Our
intentions are to use the HP tape cartridge or flexible disk as a primary
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Table 11. Jaeger Pressure,Conductivity, Temperature, Salinity Table.

Depth  Pressure Conductivity Temperature Experimental Knowles Bennett  Broenkow
Salinity Salinity Salinity Salinity

m dbar mhos femé  Oc __ ppt ppt ppt ppt
0.00 0.00 25.381 0.00 30.200 30.163 30.186 30.183
0.00 ¢.00 29.267 5.00 30.200 30.177 30.188 30.186
0.0C ¢.00 33.340 10.00 30.200 30.184 30.187 30.192
0.00 0.00 37.582 15.00 30.200 30.187 30.188 30.196
0.00 0.00 41.977 20.00 30.200 30.189 30.188 30.197
0.00 0.00 46.510 25.00 30.200 30.193 30.187 30.199
0.00 0.00 51.149 30.00 30.200 30.168 30.186 30.197

1714.00 1723.00 39.146 15.00 31.000 - 30.989 31.003
1714,00 1723.00 43.629 20.00 31.000 - 30.988 31.004
0.00 0.00 38.606 15.00 31,118 31.105 31.10% 31.113
0.00 0.00 38.094 13.80 31.619 31.610 31.611 31.619
0.00 0.00 44,580 20.80 31.619 31.610 31.608 31.618
0.00 0.00 50.571 27.20 31.619 31.611 31.605 31.618
0.00 0.00 29.021 0.00 35.000 34.976 34.992 35.000
1714.00 1723.00 29.779 0.00 35.000 - 34.993 35.007
3427.99 3446.00 30.451 0.00 35.000 - 34.996 35.023
5141.99 5169.00 31.035 0.00 35.000 - 34.995 35.040
6855.98 ©6892.00 31.541 ¢.00 35.000 - 34.993 35.069
0.00 0.00 33.443 5.00 35,000 34,987 34.995 34.998
G.00 0.00 38.073 16.00 35.000 34,989 34.990 34.999
0.00 0.00 42.896 15.00 35.000 34.990 34.991 35.000
1714.00 1723.00 43.623 15.00 35.000 - 34,987 35.004
3427.99 3446.00 44.269 15.00 35.0C0 - 34.988 35.012
5141.99 5169.00 44,838 15.00 35.000 - 34.993 35.025
¢.00 0.00 47.891 20.00 35.000 34.989 34.989 34.998
0.00 0.00 53.046 25.00 35.000 34.993 34.988 35.000
1714.00 1723.00 53.746 25.00 35.000 - 34.985 35.000
0.00 0.00 58.324 30.00 35.000 34.989 34.988 34.999
0.00 0.00 47.186 15.00 38.951 38.944 38.945 38.956
1714.00 1723.00 48.020 15.00 35.000 - 38.989 39.008
1714.00 1723.00 53.495 20.00 39.000 - 38.988 39.009
0.00 0.00 46,290 13.80 39.333 39.319 39.320 39.330
0.00 0.00 54.130 20.90 39.333 39.321 39.320 39.331
0.00 0.00 61.369 27.20 39.333 39.322 39.315 39.331
0.00 0.00 32.880 0.00 40.196 40,178 40.192 40,205
0.00 0.G0 37.86% 5.00 40.196 40.192 40,198 40.203
0.00 0.00 43.090 10.00 40.196 40.194 40.194 40,205
0.00 0.00 48.524 15.00 40.196 50.192 40.193 40.203
0.00 ¢.00 54.151 20.00 40.196 40.188 40.1383 40.159
0.00 0.00 59.961 25.00 40.196 40.193 40.187 40.202

.00 £5.911 30.00 40.196 40.190 40.186 40.201

o
=
o
o
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data storage device, with the Kennedy tape recorder and HP XYY' recorder
available as backup units. The expanded scale of the HP XYY' recorder
(0.20/cm, 0.4 {mmhos/cm)/cm, 4 m/cm) still makes it valuable for deter-
mining at which depths to trip Niskin bottles on the upcast, having plotted
T and C versus D during the downcast.

A single HP tape cartridge, which is structured with two parallel
tracks, contains programs for the CTD acquisition on cne track and has
space for data storage for as many as 30 stations on the other. The
programs are listed in Appendix IV. The master program instructs the
operator how to initiate a CTD cast. Special function keys are defined
by this program that enable interactive control of data acquisition modes,
i.e., downcast, upcast, soak routines. All subsequent programs prompt
the operator on procedures and ask for the necessary variable entries,
i.e., offsets, data storage, file numbers. An example of the interpal
printer output is shown in Appendix V.

The data acquired by the HP is treated using a software scheme similar
to the Cyber programming but is real time (Table 12). While the CTD is on
the deck of the ship the frequencies for D and C are entered following
the station number. These variables are used in the frequency to engi-
neering unit conversion as the frequencies for zero D and C.

Three scans of CTD are acquired and the temperature lag is calculated
similar to the Cyber programming:

0'35(T1{n P 1) T T

)
_ Itn - 1)
Toin) = Tty # 2(0.405)

The difference is the sampling rate; 0.405 seconds are requived for the HP
to acquire and process a CTD scan. The length and complexity of the HP

data acquisition program governs the sampling rate. Further data processing
is done after data is acquired and recorded on preliminary tape cartridge
files at this fastest sampling rate. A T-versus-D plot is done in real

time,

After the CTD Fish is lowered to within 3 meters of the bottom, data
collection is stopped and a soak routine begins., Depth, temperature, and
salinity are displayed and printed during the four minutes that the
reversing thermometers remain at a constant depth for equilibration. T
and $ printed during the socak are used to calibrate the CTD against the
reversing thermometers and salinity bottle samples taken at that depth.

The preliminary down cast data is then averaged for ecach meter and
recorded permanently on the HP tape cartridge. Data collection during up-
casts is taken in the same manner. If calibration is to be done at depths
other than the deepest sample depth, a mid-depth soaking routine is used
to print D, T, and S while a rosette bottle is being tripped. The mid-
depth soak can be used at any time the CTD Fish is stopped, so that excessive
data is not recorded. At the end of the upcast the preliminary data is
averaged to meter increments and recorded on a permanent file.



Table 12, HP-CTD Data Acquisition Scheme.

—= ENTER HEADER & C AND D ON DECK FREQ.
READ (D,C,T)l

READ (D,C,T);

READ (D,C,T)5 —
CONVERT FREQS. TO ENGINEERING UNITS
HAGTZ
PLOT T2 VS D2
RECORD %D,C,T)z
RESET (D,C,T)i—*'(D,C,T)l
RESET (D.C,T)¢=(D,C, 1),

END CAST?

P

YES NG
\\\\.
SOAK
AVERAGE FOR ONE METER VALUES
RECORD AVERAGED DATA

DO UPCAST?

YES NO

p

CALC., PRINT AND PLOT SALINITY
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Our HP calculator was purchased with 8k bytes of core memory. With
the program taking up one-fourth of the core, only 100 CTD scans could be
input before the array had to be recorded on a preliminary file. The core
was then free to receive 100 more CTD scans. As much as two meters of data
were missed while the calculator stopped to record each 100 scans. Sixteen
k bytes of memory were recently added. Initial tests indicate that 80 m
can be stored in an array before copying to the tape cartridge. Use of
disk would eliminate this probiem.

Further data processing is done aboard ship. Salinity (preferably
from downcast data) is plotted versus depth. Until calibration data becomes
available, plots are made using uncorrected salinity values. Temperature
and salinity onshore-offshore transects are plotted in vertical cross sec-
tion as well as horizontal plots and statiorn Tocations. The HP software

for this was developed at Skidaway Institute.
SUMMARY

The system described herein is a powerful too! for hydrographic data
collection and reduction. Over 900 vertical CTD profiles and 45 hours of
norizontal profiling {pumping water over the sensors in a bucket on deck)
have been successfully completed in the two years since purchasing the
initial system components. Through the first year, a 96% success rate was
achieved while the system was being tried and upgraded. The success rate
improved in the second year and continues to do so.

The portability of the system has allowed us to work from many of the
ships available for research in the South Atlantic Bight. We take part in
cooperative cruises and can operate on a minimum of manpower.

Real time data processing aboard ship has been achieved. The HP
programmed plotter provides immediate visual presentation of the data.
The sensors show drift with time; therefore, an extension calibration
scheme is performed for every cruise. Once calibrated and formatted for
NODC, cruise data is presented in technical report form.
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Troubleshooting
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This section summarizes some of our problems and cures in a trouble-
shooting chart. This is not an attempt to list every possible problem

nor the probablie remedy.
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PROBLEM

CTD TROUBLESHOOTING

PROBABLE CAUSE

27

CORRECTION

*No C, T, and D signals in
air

Have not made all
connections (DDL-
s1ip rings - CTD)
Bad ground

Short in armored cable

Bad mixer

Bad connection to
C, T, and D sensors
from mixer

Check connections

Check ground

Cut off bad part of
cable and re-scotchcast

Replace or repair mixer
Check conrection for

too much dielectric
grease

Loss of C,T, or D signal
in air

Bad counter or
digitizing board
in DDL

Bad connection to
sensor

Replace or repair board

Check cornnection for
too much dielectric
grease

Loss of C, T, or D signal
or some combination of
signals in air but re-
covery of signal with
depth

Too much silicone
dielectric grease in
connection

Cliean connector pins
and steeves

Loss of all signals as
Fish enters water

Bad ground

teak in C, T, D, or
mixer pressure housings
containing electronics

Leak in 9 pin or 3 pin
plugs to sensors

2)

3)

Check ground

Disassemble and dry
with alcohol and

Q-tips

Dry and seal with
silicone dielectric
grease

loss of C, T,and D
signals at depth but
recovery with return to
ship

Wire crimped and wedged
in pressure housing of
mixer

1)

Replace or repair wire

*Spe "Vplt-Amp Meter Readings" for troubleshooting problems

{page 30).



PROBLEM

PROBABLE CAUSE
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CORRECTION

Occasional spiking
(blinking) in C, T, and
D signals

1) Fluctuation in AC
system

2) Wet or bad connection
to slip rings

3) Loose ground

4) Some stress on a con-
nector (on ship or on
Fish)

5) Wet 9 pin or 3 pin
connectors on Sensors

2)

3)
4)

5)

Use different wall
sockets for power cords

Check stip ring wiring
Check ground

Check all connectars

Dry pins

Spiking of C, T, and D
signals when winch is
turned on or off

1) Relays to winch

1)

Solid state relays
would be an improvement

Occasional D spiking
beginning at a particular
depth from one cast to
the next

1) Bad armored conductor
cable

1)

Inspect cable and
cut off bad section

Spiking (blinking} of C
signal in high salinity
water but 0.K. in air or
in Tow salinity water.
Also note on XYY' that
while signal occasionally
spikes, conductivity re-
mains too constant (false
reading}

1) Defective frequency
plug on C board in DOL
(Changes the limit of
acceptable frequencies
which it will allow to
pass into DOL for pro-
cessing)

Replace plug or
capacitor on plug

Blinking C and analog
(XYY') spikes

1) Capacitor to attenuate
Fish power to DDL when
using a short conductor
wire is not in place

1)

Connect capacitor

Severe noise on XYY' and/or

HP 9825A and Plotter in air

or at depth

1) Plotter picking up stray 1)

radio frequency from
radio communications
(Single Side Band}

2) Data lines too near
AC power lines

2)

Prohibit radio communi-
cations while doing
CTD cast

Separate Data lines
from AC power lines




PROBLEM

PROBABLE CAUSE
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CORRECTION

Good signals to DDL but
nothing to XYY' plotter

S3 switch on back of
DDL in wrong position

Fiick switch to proper
position

Good signals to DOL but
nothing to frequency
counter

Bad conductor between
the two

Repair or replace
conductor

Not tripping bottles
in air

Incorrect armored
cable hookup

Bad ground

Loose or wet connection

on Fish
Bad relays in deck box
Bad step motor

Bad cold solders in
deck unit

Check hookup

Check ground

Check connections

Replace relays

Repair or replace
step motor

Check solders

Bottles trip in air but
not in water

Leakage in armored
conductor cable

Cut off bad cable
and re-scotchcast
(entire cable may be
bad )
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Our Plessey 8400 Digital Data Logger, which also powers the CTD,

was modified to indicate sea cable voltage and amperage on the front

panel. The following table is very useful for troubleshooting.

Yolt-Amp Meter Readings

Problem

Indication of Problem

CTD on Deck:
Open Circuit
Short Circuit:
Short is in deck unit
Short is in Fish
During CTD cast:
Short Circuit

Corrosion

high voitage, low amperage*
low voltage, correct amperage
2 Yolts

5 VYolts

voltage decrease

voltage increase

*For our 250 meter, 4-conductor wire the normal readings are 30 Volts

and 135 milliamps.
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Cruise Supplies
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CRUISE SUPPLIES

General

Drafting supplies

Ruler

Dividers

10 point dividers

Rubber station stamp and ink pad

Stop watch

HP-55 hand held calculator and power cord
Meter-fathoms-feet disc

2 boxes of pencils (#2)

2 magic markers (black)

Graph paper for XYY' and 9862A plotters (25 x 38 cmn)

15 legal size white envelopes

2 clip boards

10 large plastic bags

Spare tubing for Niskin Bottles

2 spare Niskin end caps (tops)

Spare landyards and micro-press clamps for Niskin Bottles
Pair of stainless steel wing bolts for each Niskin Bottle {in tool box)
2 scotch cast (type 82-A1) (2 others in electronics box)
1 box scotch auto-electric sealing compound (live rubber tape)
5 G.0. messengers {for Niskins in case of CTD failure)
Inclinometer (wire angle)

Bicycle stretch straps

3 - radiator specialty straps (black rubber)} for CTD

1 pair of gloves

50' 1/8" nylon line (for tying down)

50' 1/4" clothes line (for tying down)

2 cans of CRC spray

4 nutrient freezing boxes

5 ice chests (if entering another port)

Nutrient Bottles

Large dissolved oxygen (B.0.D. Bottles)

2 boxes of large salinity bottles (70 total)

1 box of small salinity bottles (50 total)

2 black pails with attached rope

Bucket thermometer and spare thermometer {(0.19C increments)
Weather radio

Anchor, 500 ft. of line and buoy

Desk lamp

Lab stool

Lawn chairs

2 unprotected thermometers

4 protected thermometers (7715 and 7718 are best)

10 and 30 1b. weights

CTD weight harness

Thermometer reader-magnifier

7 emal) Niskin Bottles (1.7 liter) - 3 with thermometer racks
2 large (5.0 liter) Niskin Bottles

NRODC sheets
Ringbinder reinforcers

32



33

Cruise Supplies - General (cont'd)

"Cruise Log" ring-binder notebook with: cruise plan, cruise log, data cassette
logs {10), cruise section logs (10), station sheets {120), XBT event log (15),
CTD procedure, D, C, T frequency conversion tables, protected and unpro-
tected thermometer calibration sheets (copies), oxygen analysis procedure (3),

oxygen data sheets (15)
XBT Tester
XBT test canister
XBT chart paper (0-200 m roll)
XBT's
XBT recorder
XBT gun
Plessey Lab Salinometer
Standard seawater
CTD-Rosette with Helle Pinger
CTD Winch + 3 welding brackets
CTD parts box
ELECTRONIC GEAR
EQUIPMENT MANUALS
OXYGEN ANALYSIS SUPPLIES
TOOL BOX
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CRUISE SUPPLIES

ELECTRONIC GEAR

Electronics box

HP 9825A (calculator), power cord and packing box

HP 9862A (plotter), interface, power cord and packing box
HP 59307A (VHF switch), *Interface HP-IB and power cord
HP 59309A (Clock), *Interface and power cord

HP 5328A (Counter), *Interface and power cord

HP 204C (Frequency oscillator) and power cord and leads
Plessey DDL

Kennedy Recorder and power cord

HP 7046A (XYY') and power cord

DOL - Recorder Interface

DDL - {XXY' Plotter) Interface

3 leads: DDL from switch

1 lead:- switch from counter

G.0. Rosette Tripper Box
4 conductor sea cable: {Winch to DOL and Rosette Tripper Box)

Spare harness (9 pin with 3 three pin connectors for C, T, and D) - (in CTD Parts

Box)
Assorted spare wires and connectors for CTD (in CTD Parts Box)

Mounting board (for calculator and plotter)

2 multiterminal power strips (be sure they have fuses in them)
Voltmeter and leads (check that it is operational)

Solder iron and solder

Spare mixer, conductivity, temperature, and depth sensors (in CTD Parts Box }
Data Cassettes

Program Cassettes

Rolls of printing paper

Pens for plotters (9862A and 7046A XYY')

HP Tape head cleaner

Kennedy tape head cleaner kit

Check output on 10 volt calibration of XYY' plotter (is it 10 volts?)
Labels for magnetic tapes

3 or 4 magnetic tapes for Kennedy tape drive

Intercom system (winch to DDL communications)

2 rolls of electric tape

*connected piggyback
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CRUISE SUPPLIES

EQUIPMENT MANUALS

HP 9825A Calculator: Operating and Programming

HP 9825A Calculator: System Test Booklet and Test Cartridge 09825-90035
HP 9825A Calculator: Quick Reference Guide

Hp 9825A Calculator: General 1/0 Programming

HP 9825A Calculator: Extended I/0 Programming

HP 9825A Calculator and Piotter: Plotter Programming

HP 9825A Calculator: Advanced Programming

HP O825A Calculator: String Variable Programming

HP 5825A Calculator: Systems Programming

HP 98034A HP-1B Interface: Installation and Service Manual

HP 53307A VHF Switch: Operating and Service Manual

HP 59309A ASCII Digital Clock: Operating and Service Manual

HP 7046A X-Y Recorder: Operating and Service Manual

HP 5328A Universal Counter: User and Service Manual

HP 204C/2040 QOscillator: Operation and Service Manual

HP Option 020 Digital Voltmeter: Installation and Service Manual
HP Software General Statistics Binder with 3-tapes

Kennedy Model 1600 Incremental Tape Recorder: Operation and Maintenance Manual
G.0. Model 1015 Rosette: Instruction Manual

G.0. Model 3070 Film Recording Thermograph: Instruction Manual
Plessey Model 74C0 Winch: Instruction Manual

Plessey Model 9400 CTD System: Instruction Manual

Plessey Model 8400 DDL: Instruction Manual

Sippican Model R-603 XBT System: Instruction Manual

Plessey Model 6230N Laboratory Salinometer



36
CRUISE SUPPLIES

OXYGEN ANALYSIS SUPPLIES

3 copies of Oxygen Analysis procedure {in "Cruise Log" notebook)
15 Oxygen Data Sheets (in "Cruise Log" notebook )

1 roll duct tape

1 roll masking tape

paper towels

boxes kimwipes

clip board

pipette bulb

- 50 m] Lowy pipettes (and tubing}

- 10 mt (.05 m] increment) burettes {and tubing)

clean 5.0 ml pipettes

clean 1.0 ml pipettes

c¢lean 50.0 m] pipette

- 10 ml graduate cylinders

automatic pipettes (plunger type) with 6 to 10 dispensing tubes {preset 3 of
them for 0.5 ml and 1 for 2.5 m1) - these are backup to Oxford Dispensers
clean erlenmeyer flasks (125 ml)

- 250 ml beaker

- 600 m1 beaker

- 300 m1 B.0.D. bottles

squeeze bottles of distilled water

squeeze bottle of acetone

titration lamp

3 - 0.5 m} Oxford Reagent Dispensers {check to see that they work)
2 extra dispenser bottles

Jug of distilled water

2 ring stands

4 clamps

4 pieces of tubing to cushion and secure burette and pipet with clamps
Vacuum pump {be sure it works)

Trap for vacuum pump (and tubing)

Magnetic stirrer and 2 stir bars

1 pair scissors

Box of Para Film

Sulfuric acid

Starch indicator solution (2 liter)

01 N Jodate standard (at least 500 ml)

Alkaline Iodide Soln. {1 liter)

Manganous sulfate soln. {1 1iter)

6 liters thiosulfate solution (+ stopper and tubing attachments)
300 mi BOD Botties
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CRUISE SUPPLIES
TOOL BOX

roll masking tape
roll duct tape
roll electric tape
tube silicone lubricant, 1 tube silicone glue
can PVC cement

magic marker (black)

hammer

screw drivers

phillips screw drivers (large and small handled)
jewelers screw drivers

Channel lock pliers

Needle nose pliers

Regular pliers

Cutting pliers

Vise grips

Cable cutters (that don't fit in Tool Box)

Allen wrenches

Tape measure

Small ratchet set

*]1 knife or cutting tool

Triangle file for Copenhagen water

Niskin bottle cocker and screw driver

Electric drill (Separate from box)

Drill bits

*] pair scissors

8" adjustable wrench

- 1/2"-9/16" open end wrenches

1/2" wrench o/c

89/16" wrench o/c

3/8"-7/16" open end wrenches

3/8" wrench o/c

7/16" wrench o/c¢

1/4"-5/16" open end wrench

- 5/16" wrench o/c
- 3/4" chisel

ire strippers

O P () el e e d el el s

2
1
1
2
1
[
1
1
1
W

ACCESSORIES TO TOOL BCX

2 - 1/8" thimbles

2 - 3/16" thimbles

2 - 7/16" thimbles

Pair of stainless wing bolts for each Niskin bottle
Nuts and bolts for securing DOL and XYY' plotter

2 shackles

Hard wire {for securing shackles)

Wire clamps (U-bolts)

2" C-clamps

Assorted bolts, wood screws, and screw eyes
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APPENDIX III.

Cyber Programs
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The following programs are written in CDC Fortran IV extended
time sharing (FTNTS). The language is identical to Fortran IV
except for the addition line numbers and the relaxed column require-

ments. These programs are stored and run in compiled (binary) form.
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PROGRAN CTDRUN

510.
USER, 5103, ka4,

SETUP,U3002=BF (7.

REQUEST, TAPE ,¥SN=U3002,HI,F=5,PO=R,LB=KU.
DEFINE,BFO7,BFCK.

COPY, TAPE,BFO7.

REWIND, TAPE .

CoPY, TAPE, BFCK.

REWIND,BFO7,BFCK.

VERIFY,BF07,BFCK,R.

DAYFILE.

REPLACE , OUTPUT=CK.

EXIT.

DAYFILE.

REPLACE,DUTPUT=CK.
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00100
00110+

Q0120C
00130C
Q0140C
Q0150
00170
00180
00190
GD20¢
00210
00213
06222C
00225
00230
00240
00250
00240
Q0270+
00280+
00290+
00300+
00310+
00320+
00330+
00334C
00335
00340
00345
60344
00348
00330
00331€C
00352
00355
30340
00320
00380
00390C
00400
00410
30420
00430
00440
00470+
OD4a0+
00490+
OpS00+
HD51G+
Qo520+
OD530+
30540
00550+

FROGRAH MAGREAD

PROGRAM MAGREAD (KFO07,BIRANG,QUTPUT,TAPES=BF07,TAPES=0UTPUT,
TAPE7=BIRANG)
THIS PROGRAM IS DESIGNED TOQ CONVERT CTD BATA ON MAGNETIC TAPES
T0 & BINARY RECORD (FROPORTIONAL TD FREQUENCY) FOR FURTHER
CALCULATION TO SALINITY,TENPERATURE, AND DEPTH VALUES.

INTEGER K(54) M(45),HEAD

INTEGER 10,11,12,13,14,15,16

INTEGER SCANG,SCANY ,SCANZ,SCANI,SCANA, SCAND,SCANS

INYEGER 20,21,22,23,24,15,24

INTEGER C0,Ct1,C2,C3,0C4,C5,C6

INTEGER T0,T1,7T2,73,74,75,T4

ISTA=0

MASK WITH J

J=0000 0000 0000 0000 0001 B

28 BUFFER IN (5,1) (H{1),H(45))

IF (UNIT(%)) 25,24,13

25 N=M{1)

HEAD=AND(SHIFT(N,3),J) 48000 +ANB(SHIFTIN,4),J)+4000
FAND(SHIFTOMN,3),J)*2000 +AND{SHIFT(N, 4}, 001000
+AMTH{SHIFT{N,9), 2 %800 +ANDISHIFT(N,10),J)*400
+ANDCSHIFTON,11),0)#200 +AND(SHIFT(N,12), 100
+AND{SHIFTIN,19) ,J)%B0 +AND(SHIFT(N,14),J)*40
+AND(SHIFT(N,17),J)%20 +AND{(SHIFT(N,1B8},1)%10
+AND(SHIFT{N,21),J)%8 +AND(SHIFT(N,22),J)+4
+ANDISHIFT(N,23),J)%2 +ANDOSHIFTIN,24),.0)%1

HOPEFULLY 9999 WAS ENTERED ON THE MAGNETIC TAPE AFTER THE LAST CAST.

If (HEAD.EQ.P77%) GD TO 8

WRITE (7,23)HEAD

23 FORMAT ¢7o99%" . /,14)

60 7O 2B

24 WRITE (4,24)HEARD

24 FORMNAT (/"##x" T4, "#4+%=THE HEADIER NUMBER")

COUNT THE MUMBER OF STATIOMS

ISTA=ISTA+]

ICOUNT=0

9 BUFFER INC(S,1)(K(1),K(34))

IF(UNETCS))15,14,13

15 CONTINUE

COUNT THE NUMBER OF RECORDS OF [LATA

ICOUNT=ICDUNT+!

5 00 2 L=1,7

T0=K(7#L-&)$11=K{7#L-5$12=8 (7*L-4)$ TI=K (7L -0) 4 TA=K(7#L -2} $I5=RK (7*L-1)

I4=K(7%)

SCANO=AND(SHIFT(I0,3),J}*80+

AND(SHIFT(IO,4),1)+40+
AND(SHIFT(I0,9),4)420+
ANG(SHIFTCIO,8),) %10+
AND{SHIFT(IO, %), 43%84

ANDISHIFTCIO,10), S0 #4+
AND(SHIFTCIO,11) 0 3+

ANDOSHIFT (TG, 120,00 %)
T0=AND(SHIFT(IO, 19, J)#32758 +ANI{SHIFT{10,14),3}414304
FANIISHIFTOIO. 17, 8192 +AND(SHIFT(IO,18),0)+4076
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00540+ +ANDISHIFT(10,21),J 42048 +AND(SHIFT(10,22),J)%1024
00570+ +ANDISHIFT(10,23),J1%512 +ANE(SHIFT(10,24),J)%256
00580+ +ANDISHIFT(10,27),J)#128 +AND(SHIFT(10,28),J)+64
00590+ +AND{SHIFT(I0,29),J)#32 +AND(SHIFT({10,30),J)#14
00400+ +AND(SHIFT(10,33),J)%8 +ANDB(SHIFT(I0,34},J)+4
00610+ +AND(SHIFT(10,35),0)%2 +ANB{SHIFT(I0,36),J)+1

00620 CO=AND(SHIFT(10,39),J)%3274B +AND(SHIFT(I0,40),0)%14384
00430+ +AND(SHIFT(I0,41),0)48192 +AND(SHIFT(10,42),J)%40%96
00440+ +ANB{SHIFT(I0,45),J)%2048 +AND(SHIFT(I0,46),))41024
00650+ +ANDISHIFT(IO0,47),0)%512 +AND(SHIFT(I0,48),0)%25¢
00640+ +AND(SHIFT(IO,515,0)#128 +AND{SHIFT(I0,52),J)%b4
00470+ +AND(SHIFT(I0,53),J)%32 +AND(SHIFT(I0,34) ,J)%1é
00680+ +AND(SHIFT(I0,57),J)%8 +AND(SHIFT{10,58),))%4
00690+ +ANDISHIFTLI0,59),0)%2 +AND(SHIFT(I0,60),J)%1

00700 TO=ANDISHIFT(I1,3),J)#32743 +ANI(SHIFT(II,4) ,J)*16384
00710+ +AND{SHIFT{I1,5),J)48192 +AND(SHIFT(I1,8),0)%40%4
00720+ +ANDISHIFT(I1,9), 1042048 +AND(SHIFT(I1,10),00%1024
00730+ +ANB{SHIFT(I1, 11,0252 +AND(SHIFT(I1,12), 014256
00740¢ +ANDISHIET(I1,15),0%128 +ARD(SHIFT(I1,14),1)%44
00750+ +ANB{SHIFT(I1, 17}, 00432 +ARR(SHIFT{I1,18),0)416
00760+ +ANB{SHIFTLIT,21),J)#8 +AND(SHIFT(I1,22), 1) +4
00770+ +AND{SHIFT(I1,23),J)%2 +AND(SHIFT(IT,24), 1) %1

00780 SCANI=AND(SHIFT{I1,27),))#80 +AND(SHIFT(I1,28),0)%40
00790+ +AND{SHIFTC(I1,29),3#20 +AND(SHIFT(I1,30),1) %10
00800+ +ANDISHIFTCI1,33),0)#8 +AND(SHIFT(I1,34),0)+4
00810+ +ANT(SHIFT(I1,35),.00#2 +ARD(SHIFT(L1,38), )+

00820 Z1=ANDISHIFT{(I11,39),3)%32748 +AND(SHIFTCI1,40),.))#143B4
00830+ +ANDISHIFTCI1,41),00%8192 +AND(SHIFT(I1,42), 0144094
00840+ +ANDISHIFT(I1,45),)#2048 +ANL(SHIFT(11,44),J1%1024
00850+ +ANDISHIFT(I1,47),4)%512 +AND(SHIFT(I1,48),J)%254
00860+ +ANDISHIFTLI1,51),00%128 +AND(SHIFT(I1,52), 00464
00870+ +ANB{SRIFT{I1,53),0#32 +AND(SHIFT(11,54),J0#14
00880+ +AND(SHIFT(I1,57),0)%B +AND(SHIFT(I1,58),J)%4
00890+ +AND(SHIFT{IN,S9),00%2 +ANDISHIFT(I1,40),.004)

00900 C1=ANI(SHIFT(I2,3),J)%32768 +AND(SHIFT{I2,4},J)414184
00910+ +ANDISHIFT(IZ,5), )#B192 +AND{SHIFT(I2,6),J)#4004
00920+ +AND(SRIFT(I2,9),)#2048 +AND(SHIFT(IZ,10),0)%1024
00930+ +AND{SRIFTCIZ,11),J3%512 +ANDISHIFT{I2,12),.))%254
00940+ +AND{SHIFT(I2,15),J1%128 +AND{SHIFT{12,14),))%44
00950+ +AND(SHIFT(I2,17),00%32 +AND(SHIFT{12,18),11%16
00960+ +ANDISHIFT(IZ,21),J)%8 +AND(SHIFT(I2,22),J)+4
00970+ +ANDISHIFT(I2,23), )+ +ANE(SRIFT(12,24), )41

00980 T1=ANDISHIFT(I2,27),Ji+32748 +AND(SHIFT(12,28),J)+146384
00990+ +AND{SHIFT(I2,29),0)%8192 +ANN(SHIFT(12,30),))44094
01000+ +ANDISHIFT(12,33),0)%2048 +ANDCSHIFT(I2,34),. 0041024
01010+ +ANDISHIFT(IZ,35),J12512 +AND(SHIFT(12,36),0) %254
01020+ +ARD(SHIFT{I2,39),J3%128 +AND(SHIFTAI2,40),J) 44
01030+ +ANDISHIFT(I2,40),00432 +AND(SHIFT(I2,42), 00418
01040+ +ANI(SHIFT(I2,45),0)%8 +AND(SHIFT(12,46),J)+4
01050+ +AND(SHIFT(IZ2,47),0)%2 +ANL(SHIFT(12,48), 1)t

01060 1F {L.E0.716,12

51070 12 CONTINUE

0108C SCANT=ANT(SHIFT(I2,51),)+80 +AND(SHIFT(I2,52),J)%40
010904+ +ANDISHIFT(I2,53),.41%20 +ANTCSHIFT(I2,54),0)#10
01100+ +ANDISHIFT(IZ, 571,048 +AND(SHIFT(12,58),0)+4
01110+ +AND{SRIET(12,59),10%2 +AND(SHIFT(I2,40),0)#1
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01120 I2=AND{SHIFT(I3,3),J)#32768 +AND(SHIFT(I3,4),J)+143B4
01130+ +AND(SHIFT(13,5),J %8192 +ANT(SHIFT(I3,6),.) #4096
01140+ +AND(SHIFT(I3,9),J)*2048 +AND(SHIFT(I3,10),1)%1024
01150+ +AND{SHIFT{IZ,11),1)%512 +AND(SHIFT(13,12),41%254
01160+ +ANDCSHIFT(IZ,15), 104128 +ANB(SHIFT(13,16),.0)+é4
01170+ +ANT{SHIFT(IZ,17},9%32 +AND(SHIFT(13,18),0)%16
01180+ +AND(SHIFT(IZ,21), 148 +AND(SHIFT(I3,22),))%4

01190+ +AND(SHIFT(I3,23),J042 +AND(SHIFT(I3,24), )1

01200 CI=AND(SHIFT(I3,27),J)%32748 +ANL(SHIFT(13,28),))#16384
01210+ +AND(SHIFT(I3,25),J)%8192 +AND(SHIFT(I3,30),))+4096
01220+ +ANDB(SHIFT(I3,33),J)#2048 +AND(SHIFT(I3,34),0)%1024
01230+ +AND(SHIFT(I3,35),.))%512 +AND{SHIFT{I3,34),J)+256
01240+ +AND(SHIFT(I3,39),0)#128 +AND{SHIFT(13,40),0)+44
01250+ +AND(SHIFT(I3,41),J)%32 +AND(SHIFT(13,42),0)416
01260+ +ANB(SHIFT(I3,45),J)%B +AND(SHIFT(I3,464),J)+4

01270+ +AND(SHIFT(I3,47),40%2 +AND(SHIFT(13,48),.1)%1

01280 T2=AND(SHIFT(I13,51),)#32768 +ANDISHIFT(I3,52),0}%16384
01290+ +AND(SHIFTC3,53), 008192 +AND(SHIFT(13,54),J)440%96
01300+ +AND(SHIFT(I3,57),)%2048 +AND(SHIFT(I3,58),J)41024
01310+ +ANDCSHIFT(I3,59), 04512 +AND(SHIFT(13,60),J) %256
01320+ +AND(SHIFT(I4,3),)%128 +AND(SHIFT(14,4),1)%44

01330+ +AND(SHIFT(I4,5),J)%32 +AND{SHIFT(14,4},0)*14

01340+ +AND(SHIFT(I4,9), 1048 +ANDC(SHIFT(I4,10),J)#4

01350+ +AND(SHIFT(I4,11),J)%2 +AND(SHIFT(I4,12),))+1

01340 SCAN3=ANI(SHIFT(14,15),1)#00 +AND (SHIFT(I4,14),.0)%40
01370+ +AND(SHIFT(I4,17),00%20 +AND(SHIFT(T4,18),J)410
01380+ +AND(SHIFT(I4,21),)%8 +AND(SHIFT(14,22), )44

01390+ +AND(SRIFT{I4,23), )42 +AND(SHIFT(14,24),0)%1

01400 23=AND(SHIFT(I4,27), 1532748 +AND(SHIFT(14,28),.))#16384
01410+ +AND(SHIFT(I4,29), 048192 +ANTI(SHIFT(14,30),J)+4094
01420+ +AND(SHIFT(I4,33), 0142048 +AND(SHIFT(I4,34),.1)%1024
01430+ +AND(SHIFT(I4,35),00%512 +AND(SHIFT(I14,34),3)+256
01440+ +AND(SHIFT(14,39),J)#128 +AND(SHIFT(I4,40),.)+64
01450+ +ANDISHIFT(IA,41),0)#32 +AND(SHIFT(14,42),00+14
01460+ +AND(SHIFT(I4,45},J)48 +AND(SHIFT(14,46),))+4

01470+ +AND(SHIFT(I4,47),0042 +AND(SHIFT(14,48), )+

01480 C3=AND(SHIFT(I4,51),J1%32748 +AND(SHIFT(I4,52),J)%16384
01490+ +AND(SHIFT(IA,53),13%8592 +AND(SHIFT{I4,34),J) #4094
01500+ +ANR(SHIFT{I4,57),1)#2048 +AND(SHIFT(14,58),0)#1¢24
01510+ +ANDISHIFT(14,59), #5127 +ANDISHIFT(14,40),J)#25¢
01570+ +ANLISHIFT(IS,3), 14128 +AND(SHIFT(I5,4), )44

01530+ +ANDISHIFT(I%,51, 0432 +AND(SHIFT(IS,6),J3#16

01540+ +AND(SHIFT(IS,9),J)#8 +ANDCSHIFT(IS, 107, 1+4

01550+ +ANDISHIFT(IS, 11),J042 +ANB{SHIFT(IS, 12}, )41

01560 TI=ANDISRIFT(I%5,15), 432748 +ANDISHIFT(1%5,16),.0)+#14334
01570+ +ANDISHIFTCIS, 173, 10«8192 +ANDN(SHIFT(IS,18),J)+4096
01580+ +ANIIEHIFT(IS,21), ) +2048 +AND(SHIFT(I5,22),0)%1024
01590+ +ANDISHIFT(IS,23),00%517 +AND{SHIFT(I5,24), 04254
01500+ +ANDISHIFT(IS,27Y, 1)#128 +AND{SHIFT(I%,28), 0464
01610+ +ANDISHIFT{15,29),J0%32 +AND(SHIFT(I5,30), 0#16
DI420+ +AND{SHIFT(IS,33),.048 +AND(SHIFT(IS,34), 0044

01630+ +ANDISHIFT(IS, 357, 5042 +ANBISHIFT(IS,34), 1)+l

01440 CCANA=AND(SHIFT(IS,32), 0480 +ANT(SHIFT(IS, 40),0)+40
01450+ +AND(SHIFT(IS,41), 3400 +AND(SHIFT(I5,42), 10
Q1640+ +HNI(SHIFT(I5,45), 1348 +4NDISHIFT (15,460, )4
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01670+ +AND(SHIFT(IS,47),)%2 +AND(SHIFT{I5,48),.J)*1

01480 Z4=ANDISHIFT(15,51),J)*32748 +AND{SHIFT(I5,52),J)%16384
01690+ +AND(SHIFT(15,53),))#8192 +AND(SHIFT(I5,54),J) %4094
01700+ +AND(SHIFT(I5,57),J)%2048 +AND{(SHIFT(15,58),4)#1¢24
01710+ +ANDISHIFT(IS,59),))#512 +AND(SHIFT(15,480),J)4254
01720+ +AND(SHIFT{14,3),004128 +AND(SHIFT(14,4),J)%44

01730+ +AND(SHIFT(14,5),J)%32 +AND(SHIFT(I4,6),J)¢16

01740+ +ANDISHIFT(I&,9),J1%B +AND(SHIFT(I4,10),))*4

01750+ +ANDISHIFT(I&,11), y#2 +ANB{SHIFT(16,12),J)#1

01740 CA=AND(SHIFT(I6,15),0)%32768 +AND(SHIFT(14,14), 04146384
81770+ +ANN(SHIFT(14,17),J)%8192 +AND(SHIFT(I4,18),J)+4074
01780+ +AND(SHIFT(IA,21),0)+2048 +ANDCSHIFT(I4,20),01%1024
01790+ +AND(SHIFT(14,23), 04512 +AND{SHIFT(I&,24), 042546
01800+ +ANDISHIFT(I6,27),0)%128 +AND(SHIFT(14,28),J)+64
01810+ +AND(SHIFT(I4,29),00432 +AND(SHIFT(16,30),J %14
01B20+ +ANB(SHIFT(14,33),0)+8 +AND{SHIFT(I4,34),.0)+4

01830+ +ANIISHIFT(I6,35),0)42 +ANDMGHIFT(I4,34),)#)

01840 TA=AND(SHIFT{(I4,39),0)+32768 +ANTI(SHIFT{ 14,40}, 3)x16384
01850+ +ANDISHIFT(I&,41),))%8192 +AND(SHIFT(16,42),)+4096
01840+ +AND(SHIFT(I4,45),J)*2048 +AND(SHIFT (T4, 46),.1)#1024
01870+ +AND(SHIFT(I6,47),)#512 +AND(SHIFT(I4,48),J)+256
01880+ +AND(SHIFT{I4,51),J)*128 +AND(SHIFT(14,52),J)+64
01890+ +AND(SHIFT{IA,53),47%32 +AND(SHIFT(T4,54),J1%164
Q1900+ +AND(SHIFT(16,57),J)*B +ANDBISHIFT(14,58),.))#4

01910+ +AND(SHIFT(IS,59),03+2 +AND(SHIFT(I4,40) ,0)#1

01920 WRITE (?,F)SCANG,ZD,CG,TO,SE9N1.Z?,C1,T1,SCAN?,ZE.C?,T?,SCAN3,
01930+ 23,C3,73,5CAN4,24,04,T4

01940 7 FORMAT (4(14,}X.15,1X,15,1X,IS,!),I4,1X.IS,1X,IS,IX,Iﬁ)
01950 2 CONTINUE

01940 & WRITE (7,3)SCANO,Z0,C0,T0,SCANT,Z1,C1,T)

01970 3 FORMAT tIé,!X,IS,IX,IS,IX,IS.!,I4,1X,IS.IX,IS,1X,IS)
Q1980 GD 1O 9

01990 13 WRITE (4,16)

07000 14 FORMAT (/"THERE IS A FRORLEM. THE DATA IS5 MOT BEING REAY RIGHT."/)
02010 14 WRITE (4,10)1COUNT

02020 10 FORMAT {"#exzexs#" 3 "#xx+x%=THE NUMBER OF RECCRDS™)
02030 GO TO 28

02040 B WRITE(?,77

02045 77 FORMAT("9999™)

62044 URITE(H,.78)ISTA

02047 783 FORMATC"H#H", 16, "H#H=THE NUMBER OF CASTS NOW ON TAFEZ.™
02048 STGF

02050 END



FROGRAM CTOUNIT

00100 PROGRAN CTDUNIT{INPUT,BIRANG,OUTPUT,LAG,TAPES=BIRANG, TAPE7=LAG,
00110+ TAPEA=TNPUT,TAPE6=DUTPYT)

00120C THIS PROGRAN READS FRERUENCIES (RINARY RANGE,BR) FROM BIRANG,
00130C  CONVERTS THEM TO DEPTH, CONDUCTIVITY, AND TEWPERATURE, AND
00140€  WRITES THE NEW DATA SET ON A FILE DESIGNATEL BY TAPE?.
00150 INTEGER HEAID,SCAN,W

00140 INVEGER IBR,CBR,TBR

00170 REWIND §

00180 1=0

00185 WRITE(6,8)

00187 READC4,93COR
00190C ¥ IS THE FRE~HEADER WRITTEN ONTD BRIRANG TO IDENTIFY NEW CASTS.

002008  W=9999. THE HEADER NUNRER FOLLOWS.
00210 tO READ (5,11)H

00220 12 READ(S,13)HEAD

00230 IF(EOF(31)6,14

00235 14 CONTINUE

00240 URITE(?,141HEAD

Q9250€ I COUNTS THE NUMBER OF CASTS.
00240 I=I+1

00220 J=0

Q0280 2 IFC(EQF(5)36,7

00290 7 READ (5,3)5CAN,ZBR,CER,TER
00300 IF (SCAN.EQ.9999) GO TO 12
00310C J COUNTS THE NUHEER OF LINES PER CAST.
00320 t=J+t

00330 Z=0.034421094+2FR

00335 Z=7+COR

00340 £=0.002441406%CBR

80350 T=0.001220479+THR-4.799208208
003460 WRITE (7,5).1,5CAN,Z,C,T

¢0370 60 70 2

00380 & WRITE (4,4} 1

00390 WRITE(?,1)

Q0400C  THE FERWAT SECTION FOLLOMS

00410 | FORKAT("9999")
00420 3 FORMAT (I14,1X,15,1X,15,1%,1%)

00430 4 FORMAT ("#a%#bs4", 14, #tetr=THE NUMBER OF CASTS NOW ON TAFEZ.™
00440 5 FORMAT (14,1%X,12,1%,F6.2,1%,F6.3,1%,F5.2)

00445 8 FORMAT("ENTER THE DEPTH CORRECTION FACTOR FOR THE CTD",/,

00446+ "IN THE FORMAT +X. XXX DR -X.XXX")
00447 9 FORMAT(FE. D)

30450 11 FORHAT (12)

00440 13 FORMAT (142

00470 14 FDRMAT ("9999",/,14)

50480 STGF

00490 END
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PROGRAM LAGFILT

00100 FROGRAM LGFILT(LAG,OUTPUT,LATCH, TAFES=LAG, TAPE4=0UTFUT,
00116+ TAFE7=LATCH)

00120C THIS FROGRAN REALS D, C, AND T FROM LAG, COURSE FILTERS THE BATA,
00130C  CALCULATES THE TEMPERATURE SENSOR LAG, AND' URITES THE NEW DATA
00140C  SET ONTG A FILE DESIGNATED BY TAPE?.

00150 INTEGER W.HEAD

00160 REWIND 5

00170 1=0

00180 READ(S,10)4

00190 60 T0 1

00200 2 URITE(&,19)IHEAD, N

00210 1 REAR(S, 10YHEAD

00220 IF(EQF(5))4,5

00230 5 WRITE(?,15)HEATD

00240 M=

00250C 1 CDUNTS THE NUMBER OF CASTS.

00260 I=I+1

00290 READ(S,12)J1,51,61,81,T1

00300 READ(S,12)J2,52,02,02,72

00310 3 IF(EOF(5)34,23

00320 23 REAN(5,12).43,53,03,03,73

00325 IF(EOF(5))4,28

00330 28 L=0

00340 IF(J3.EQ.9999)60 TO 2

00350 IF(D3.GE.B2+5,0R.0D3.LE.02-5)G0 TO 30

00360 IF(C3.GE.C2+0.8.0R.C3.LE.C2-0,8)6D0 T0 30

00370 IF(T3.GE.T240.5.0R.T3.LE.T2~0.5)60 T0 39

00380 T=.76341%(T3-T1)/(52+1)+F2

00390 WRITE(?,12)42,82,02,C2,7

00400 J1=J28)7=J3451=62652253601=T24D2=038C1 =C2$C2=C3$T1=T24T2=T3
00410 60 T0 3

00420 30 READ(5,12)J4,54,04,04,T4

00423 IF(J4.EC.9999)60 10 2

00425 IF(EDF(5))4,34

00430C M COUNTS THE NUMBER OF LINES OF IATA REMOUED BY THE COURSE FILTER.
00440 24 M=htl

00445 L=l+1 ¢ IF{L.EN.5)60 7O 33

00440 IF(L4.G6E.02+5.0R.I4.LE.N2-5)60 T0 30

00470 1F(CA.GE.E?+0.8,0%.0C4.LE.C2-0.8)60 T8 30

00480 IF(T4.6E.T240.9.0R. T4.LE.T2-0.5)60 T0 30

00490 3% READ(S,12)J5,55,05,C5,T5

00495 IF(J%,EQ.9799)60 T0 2

N0497 TF(FNF(5))4,27

00500 27 TF(BS.GE.04+5.0R.05.LE.04-5)60 TO 32

00518 IF(CS.GE.C4+0.9.0f.05.LE.C4-0.8)60 TO 32

00520 IF(T5.GE.T4+0.5.06,T5.LE.T4-0.5)60 TO 32

AD530 J1=JA4$02=05851=54852=05301=04502=058C1=CASCD=C56TI=T4872=75
£0540 50 TO 23

06542 32 L=0 ¢ G0 TO 30

00544 33 IF(D4,GF.[2+20.0K. 04, LE.02-20)60 TO 37

00544 [0 TO 3

N0550 4 URITE(7,14)

J0TAG URTTE(S .17V ]

005700 FORMATS AKE AS FOL)HS:

HOSH0 10 FORMAT(T2)

DDGSS 1T FORMATEI& 1N, T2, 1%, F8.2. 1K, Fé.3,1%,F5.2)

DOSUD 15 FORAAT(¥F255",7.T4)

A0ETA 14 FORNAT! 2992

N0p20 17 FARMAT(/_ "+&", T4, "+=THE NUMEER OF CASTS HOW OW TAFEZ,™
A0430 19 FORNAT("LAGT®,14,° LOST", 14," NATA FTS. THEU COURSE FILTERING,"
AD440 STHF

AN&5D ENT
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FROGRAM BROENK

00100 PROGRAN BROE (INPUT,AVE,GUTPUT,SG5A,TAPE4=INPUT,

00110+ TAPES=AVE, TAFE4=0UTPUT, TAPE7=5565A)

00120C THIS PROGRAM READS 1, €, AND T FRON AVE, CALCULATES SALINITY
80130C  AND SIGMAT, AND WRITES THDSE PARAMETERS ONTO A FILE
00140C DESIGNATED BY TAPE?. THE SALINITY CALCULATION IS FROM
00141C  ERDENKOU.

00150 INTEGER ¥, HEAD

00160 £1=,03895414

00170 £2=-2.2584586

00180 REWIND 3

00190 WRITE(6,37)

00210 READ(4,36)CCR

00236 1=0

00240 READ (5,12)M

00250 13 READ (5,12)HEAD

00260 IF(EOF{5))5,4

00270C 1 COUNTS THE NUMEER OF CASTS.

00280 4 I=1+1

00290 WRITE (7,21)HEAD

00300 7 IF(EOF(5))5,9

00310 9 READ(S,10)J,5CAN,D2,C8TF,T,N

00320 1IF (J.E0.999%) 60 TO 13

00330 K=0

00332 AT={674547+20131 54 T+99. 894 T4#2-0,19434T#43-0.0067 24T#44)%1,0E-4
00340 RT=CSTP/(AT#42.894)

00420 100 [15=RT#(RT-1)%(T-15)#(94.7-72. 0+RT+37 . J¥RT#+2~

00430+ (0.6340. 21#RT4#2)4(T-15))%1 . 0E-5

00440 R1S=RT+M5

00450 §=~0.08994+28.29720%R15+12.80832#R1 544210, 6784 9*R1 Fe+3+
00840+5.986244R154%4-1.32311#R154%3

00462 IF(K.EQ.1IB0 TO 161

00454 RZ=1.040,01%(1.551-0.0453+T+0.00059#T#+2+0, 254 (35-8)+(0.043-0.001747
00845+ 42.3E-54T##2))#(1,0376-3+D2-3. 2E-8+02%42)

00466 RT=CSTP/(RI*AT*42.0894)

00467 K=1 $ GO TO 100

00470C A CORRECTIDON FACTOR FOR SALINITY(BOTTLE)-SALINITY(CTD) IS ADDER
00480C  TO ALL SALINITY VALUES.

a0490C (1T MUST BE CALCULATED FOR EVERY CRUISE)

00500 $01 S$=5+COR

00510 F1=((T-3.98)#+2)% (T+283.)/{ (503.57)4(T+467.26))

00520 F2=(T4#3)%(1,0843E-6)-(T+T)*(9.B195E-5)+T#4.7867E-3

00530 F3={T#$3)%(1.447E-8)-(T#TI*{8,164E~7)+T*] . BOTE-T

N0540 FS={54+%3)2(6.76786334E~61-(5+8)#(4,9249614E-4)+5%.814876577
00550 51G=-F1+(F54C1)4{1.~F2+(F3)%(FG+C2))

00560 WKITE (7,20)),5CAN,D2,C5TF,T,H,5,516

00570 6 GO T0 7

00580 5 WRITE{4,38)1

00590 URITE(7,39)

006000 THE FORMAT SECTION FOLLOWS

00510 3 FORMAT (3X,14,2%,F4.2,4X,F6.3,8X,F5.2,6X,F6.3)

00620 10 FORKAT(I4,1%,I2,1X,F&.2,1X,F4.3,1X,F5,2,1X,14)

00630 12 FORMAT (I4)

00640 15 FORMAT (/,"WEADEK MUNBER=",14,/)

00650 21 FORNAT ("9999" / 14)

00660 20 FDRNAT (14,1%,12,1X,Fé.2,1%,F8.3,1X,F5.2,1X,14,2X,F6.3,1X,F5.2)
00670 34 FORNAT(F&.3)

00480 37 FORKAT("& SALINITY CORRECTION FACTOR FOR SALCBOTTLE)-SAL(CTI)",/,
00590+ “SHOULB EE ENTEKED IN THE FORNAT +X.XXX OR -X.XXX")

80700 38 FORMAT("#x+" T4, “#s¢x=THE NUNKER OF CASTS NOW ON TAPE?.")
00710 3% FORNAT("9999")

00720 S0 5TOF

00730 ENT
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FROGRAN DLATCH

00100 PROGRA¥ DLATE (LATCH,DUTFUT,CTDATA, TAPES=LATCH,TAPES=0UTPUT,
00110+ TAFE7=CTDATA)

00170C THIS PROGRAN READS B, C, AND T FROM LATCH, REMOVES LINES HAVING
00130C  ASCENDING DEPTHS, AND WRITES THE NEY DATA SET ONTO 4 FILE
00140C  DESIGNATED BY TAPE7.

Q0150 DINENSION J{&000),5¢4000),0(6000),C(4000),T(6000)

00160 INTEGER HEAB,U

00170 REWIND §

00180 1=0

00190 READ(S,10)4

00200 2 READ{S, 10)HEAD

00210 IF(EOF(5))3,4

00220 4 URITE(7,15)HEAD

00230C I COUNTS THE NUMRER OF EASTS,

00240 1=1+1

00250 READ(S,12)J0UT,5CAN,DOUT,COUT,TOUT

00260 READI(S,12)J1,5¢,D1,C1,T1

00270 BD 1,K=1,4000

00280 READ(S, 12)J¢K) SCK) ,D(KY, LK), TK)

00290 IF{J(K).ER.9999)60 T0 2

00300 IF(EOF(5))3,5

00320 5 IF(B(K).LE.D)GD TO 1

00330 WRITE(7,12)J1,51,01,01,T1

00340 J1=J(KY$51=5(K)$I1=D{KISCI=CKI$T1=T(K)

00350 1 CONTINUE

00355 WRITE(6,1B)HEAD & GO 10 222

00360 3 WRITE(7,14)

00370 WRITE(4,17)1

00380C  FORHATS ARE AS FOLLOWS:

00390 10 FORMAT(I4)

00400 12 FORMAT(I4,1%,12,1X,F4.2,1X,F6.3,1X,F5.2)

00410 15 FORMAT("9999",7,14)

00420 14 FORNAT("9999™)

00430 17 FORMAT("+",14,"+=THE NUNBER OF CASTS NOW ON TAPEZ.™)

00435 18 FORMAT("STATION",14,” HAS OVER 4000 LINES:THE PROG. STOFFER.")
00440 222 STOF

00450 END



FROGRAN CTDAVE

00100 PROGRAN CTDAY (GTDATA,AVE,OUTPUT,TAPES=CTDATA, TAPE7=AVE,
00110+ TAPE4=OUTPUT)

00120C THIS PROGRAM REARS D, C, AND T FROM CTDATA, CALCULATES THE AVERAGE
00130C  VALUES FOR POINTS FROM _.5 TO _.5 METERS, AND WRITES THE NEW
00140C  DATA SET ONTD A FILE DESIGNATED BY TAPE?.
00150 DIMENSION J(100),5(100),0(100),£¢160),T(100)
00140 INTEGER MEAD,N,S,0,R

00170 RENIND 5

00180 I=0

00190 REAR(S,1)H

00200 17 READ(S,1)IHEAD

00210 IF(EDF(5))18,15

00220 15 WRITE(?,2)}HEAD

00230C 1 COUNTS THE NUMBER OF CASTS.

00240 =141

00250 I¥=1.5

00240 13 N=0 § P=0 $ F=0 $ §=0

00270 B0 10 K=1,100

00280 READ(S,3)J(K),5(K) ,DIK),CLK),TIK)

00290 TF(EOF(S))T1,12

00300 12 G=J(¥) $ R=5(K)

00310 IF(D(K).BE.DX)50 TO 11

00320 IF(Q.EQ.9999)60 10 11

00330 ¥=0

00340C N COUNTS THE NUNEER OF PGINTS TO BE AVERAGED.
00350 N=N+1

00340 P=F+D(K) § F=F+C(K) $§ G=G+T (K}

00370 16 CONTINUE

00380 11 IF(N.EQ.0)GO TO 22

00390 A=F/N $ B=F/N $ E=G/N

00400 G0 TO 23

00410 22 IF(B.EQ,9999)G0 70 17

00420 A=D(K) § B=C(X) $ E=T(K)

00430 #=0

00440 N=1

00450 23 WRITE{?,3)M,R.A,B,E,N

00440 IF(0.EQ.9999)60 T0 17
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n0A70C DX STEPS TO THE NEXT DEFTH FOR AVERAGING.
004B0 DX=RX+1

00490 IF(BX.E0.102.5)60 70 30

00500 GO TO 13

00510 30 DX=DX+5

00520 N=0 $ P=0 § F=0 $ G=0

00530 DO 31 K=1,100

00540 READ{S,3)J(K),S(K),B(K),C(K),TIK)
00550 IFC(EOF(5))32,33

005466 33 B=J(K) $ R=S(K)

00570 IF (D(K}.GE.DX)GO TO 32

00575 IF(R.ER.9999)160 TO 32

00580 N=@

00590 N=N+!

00600 F=P+D(K) § F=F+C(K) § G=G+T(K)
00410 31 CONTINUE

00420 32 TF(N.ER.0)G0 TD 34

00430 A=P/N § B=F/N & E=B/N

00640 50 TO 35

00450 34 IF(G.EQ.9999)60 TO 17

00460 A=D{K} § B=C(K) $ E=T(K)

00470 M=0

00680 N=1

00690 35 TF{G.EQ.5999)60 TO 17

00700 WRITE(7,3}M,R,A,B,E,N

00710 60 TO 39

00720 18 WRITE(7,4)

0073¢ WRITE(4,5)1

00740C FORMAT SECTTDOM:

00750 1 FORMAT(I4)

00740 2 FORKAT("9999",/,14)

00770 3 FORMAT(14,1X,12,1X,F6.2,1X,F6.3,1X,F5.2,1X,14)
00780 4 FORKAT("9999")

00790 5 FORMAT("#%" 14,"++=THE NUMBER OF CASTS NOW ON TAFE?7.")
00800 STOP

00810 END



FROGRAM NOBCFO

00100 FROGRAM NODCFO(SGSA,DUTPUT,NODC, TAFES=565#, TAFE4=DUTPUT,

Q0t10+  TAPEZ=NOUDL)
00120C THIS FROGRA# READRS I, T AND 5 FROM THE CRUISE DaTA FILE AND

00139C FREWRITES THEM IN NDBC FORMAT ON A FILE DESIGNATED BRY TaAPE?.

Q0840 INTEGER W,HEAD,X

00130 REWIND 5

00140 I=0 § N=0

00170 REAL(3,1MY

00180 10 READ(3,1)JHEAD

00190 IF(EDF(5))20,21

00200 21 WRITE(?,2)HEAD

00205 WRITE(4, 1)HEALD

00216 N=H+1

00220 X=0

00230 11 READ(S,33J,0,7,8

00240 IFCJ.EQ.9999)60 TO 10

00250 IF(D.BE.INT(D)+0.05)60 TD 24

00251 IF(T#10,.GE.INT{T#103+0,5)G0 TO 23
Q0252 IF(S+100,GE.INT(S+100)+0.5)G0 TO 26
00254 K=1 § L=T+100 % H=5+100

0025% G0 T0 23

00254 26 K=Ii 3 L=T#100 % M=5+100+1

00257 GO TO 23

08258 25 IF(5+100.GE.INTC(O+100)+0.5)60 T0 27
00259 K= ¢ L=T+100+1 $§ ¥=5+100

00260 60 TH 23

00261 27 K=0 § L=T#100+1 $ H=5+100+1

00262 GO TO 23

002463 24 TF(T#10.GELINTIT#10040.5)60 TO 28
Q0270 TF(S+100,BE,.INT(5+160)+0.5)60 TO 29
00271 K=D+1 § L=T#100 § M=5+t{0

00280 &0 TO 23

00281 29 K=D+1 & L=T+100 $ H=54100+1

00262 GG T0 23

00283 28 IF(S*100.GE.INT(5+1000+0,3)G0 TO 30
00284 K=D+t & L=T#100+1t § M=5+100

00285 GO 7O 23

00284 30 K=D+t & L=T+140+7 § H=5+100+]
00290 23 IF(K.EQ.XIG0O TO i

00300 WRITE(T, 4K, L, M

00310 I=1+1

00320 X=K

40330 GO TO 1!

00340 20 WRITE(S,3)NM

00I45 YRITELT,8)

Qo3%0L THI5 IS5 THE FORMAT SECTION:

00340 1 FORMATCLS)

Q0370 2 FORMAT("9989" ./, 1)

DO3B0 3 FORMATIT4 . 4%, F6.2,8X,F5.2,7%,F6.0)
00390 4 FORMAT(Z6X,I3,I5,15)

Q0400 5 FORMAT("#+x" T4, +2e=THE NUMBER OF CASTS NOUW DN TAPEZ.™)
00405 & FORMAT("29099M)

00416 STCF

00420 EWD
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FROGRAY NUTHERG

00100 FRDGRAM MERGETT(THPUT,MOD,HEA,DUTFUT,FINAL, TAFEA=INFUT,
00110+ TAPES=NOD, TAFE6=0UTPUT, TAPE7=F INAL , TAFEB=HEA) 52
00115+ THIS FROGRA® MERGES HEADER ANI NUTRIENT DATA TO CAST DATA IN NODC FORHAT,
06120 DIKENSTON IH(10)

00130 INTEGER W, HEADR,X,LT,Z

00140 REVINDS ¢ REWINDB

00150 I=0 % N=0

00160 READ(S, 1)U

00170 41 BACKSFACE B

00180 10 READ(S,1)HEAD

00185 IF(EOF(5))20,21

00187 21 REAR(B,&)CIH(I),1=1,9), 1P, THEAD, IR
00190 IF(EQF(8))2¢,29

00200 29 CONTINUE

00210 27 WRITE(?,4)(IRCIY, I=1,9),1P, IHEAD, IR
00219 N=N+1

00221 12 REAN(B,9)7

00222 IF(EDF{8))13,14

00223 14 TF(2.EQ.31)60 TD 13

00224 KACKSFACE 8

00230 READ{(8,7)KK,IS5AL,02,P04,N03,5103,C7
00232 60 TO 13

00234 13 ¥K=999

00240 11 REAB(S,3)J,K,L,H

00250 IF(J,EQ.9999)60 TO 40

00255 IF{K.GT.100.)G0 TO 40

00257 1F(KE.ED.2)G0 TO 43

00260 IF(KK.LE.K)BD TO 43

00243 60 TO 44

00265 60 TF(KX.LT.K+2.5)60 T0 43

00282 44 YRITE(7?,4)K,L,H

00283 G0 TO 11

00785 43 IF(IS4L.ER.0)G0 T0 48

00287 WRITE(7,S13K,L,I5AL,02,F04,N03,5103,CT
00288 GO TO 12

00290 48 WRITE(?,.8)K,L,M,02,P04,ND3,5103,CT
40300 G0 TO 12

00310 40 IF(KK.EQ.9993G0 TO 41

00315 [F(J.EQ.9999)URITE(7,8IKK,L,M,02,P04,ND3,5103,CT
00317 GO T0 47

00320 45 WRITE(?,?)KE,15AL,02,P04,N03,8103,C
00323 47 CONTTNUE

00330 READ{B,9)Z

00335 TF(EOF(81)110,46

00340 44 IF(Z.EQ.31)60 70 41

00345 RACKSFACE 8

00347 READ(®,7)KK,ISAL,02,P04,N03,5103,0T
00350 GO TD 45

20340 20 URITE(4,5)N

00370 THIS 1S THE FOKMAT SECTION:

Q0380 1| FORMATIIN

00390 2 FORMATI"DSO9", 7, 14)

00400 3 FORMATIIAN,.22Y,15,45,A9)

Q0419 4 FORMAT(Z4X,T10,A%,A%,.38X,"3")

00470 5 FORMAT(“+xr", [4,"++=THE NUMBER OF CASTS NOW OGN TAFEZ.")
00439 & FORMAT(%AG,084,13,41)

D044H 7 FORMATIZ6%,15,5X,75,9Y,A3,A3,6X, A5, A3, 11X, I

00450 # FORKAT! 24X, 15,A5,A5,90,83, A3, 0X,A3, A5, NX, I

no457 2 FNENATEID:

00452 51 FORRMATI 26X, T5,80,15,9%,83,83,4X,3,83, 11X, 110
00455 57 FORRATOINL, T

00480 ETOF

00470 END
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FROGRAN CEMLIST

00100 PROGRAM CEMLIST(PIERC,TEC,DUTPUT, INFUT, TAPES=PIERC, TAPES=TEC,
00102+  TAPEB=OUTPUT,TAREZ=INPUT)

00104C

00105C  HOBIFIED FER. 1978 FOR CI-12 (DEC 76) CRUISE AND ON. W,5.C.,
00104

00110C THIS PROGRAM CREATES UUTPUT FROM NATIONAL OCEANOGRAPHIC DATA CENTER
001200 INFUT FROM DIRECT ACCESS FILES. INPUT MUST BE NODC FORMATTED

00130C 80 CHARACTER CARD IMAGES. OUTPUT IS A COMPLETE LIST OF THE DATA
00140C IN VECHNICAL REPORT FORMAT. L.F.ATKINSON

00150 REAL NO3,RLAT(2),RLONG(2)

00140 INTEGER P041,P042,NO31,ND32,811,512

00170 REWINDS

00180 DATA C1,02,03,C4,01,02,037-173,4292,249,6339,143.3483,-21.8492
00190+,-,033096,.014259,-.0017/

00200 DATA AS1,A52,AS3,AS4/10-09,4886.,1.83E-05,.001/

00210 NATA A31,A32,433,434,A35,R34/.97264298,1E-09,4886.,1,83E-05,
00220+,01059094,-228.86167/

00230 DATA A1,A3,A3,44,A5,A4,A7,A8,A9/1E-04,105.5,9.5,-.158,-1.56-04,227.,
00240+28,33,-.551,.004/

00250 DATA B!,R2,K3,E4,B5.Bé,k7,B8,B9,R10 R11,H12/10.,147.3,2.72,.04,
00260+,0001,32.4,.87..02,4,5,0.1,1.8,.06/

00270 BATA 0/-28.1324/

00280 DATA FS1,F52,F53/6.76786138E-04,-4,B249614E-04 8. 14874577E-01/

00290 WRITE(8,10)

00300 10 FORMAT("ENTER CRUISE HEADER, 20 SPACES MAX™

00310 READ(7,111HEADT HEAD?

00320 11 FORHAT(A1D,810)

00330 WRITE(H,12)

00340 12 FORMAT("IF YOU WANT SIGHA CALCULATEL TYPE YES OR NO")

00350 REAN(?,13)SIGLAL

00359 13 FORMAT(AZ)

00360 REANS,79)NCONS

00341 79 FORMAT(T?414)

00342 BACKSFACE 5 & IF(NCONS.ER.1)GO TOD 49

00363 WRITE(R,72)

063464 72 FORMAT{"ENTER THE LAT. ANB LONG. (IEG, & HIN.) OF THE LAST STATION ",
DO3I&S+ M IN NODC FORMWAT:™,Z." XXXXXXXXXXX (4X,12,13,13,13)™

00366 READ(?,73)NLAT,NLATD,NLONG, NLONGD

00347 73 FORMATtAY, 17,3(I3})

00368 ALAT=NLATD/10. $ ALONG=NLONGD/10.,

00369 RLAT(?)=NLATH+ALAT/40. & RLDNG(2)=NLONG+ALONG/ 40,

00370 50 TFG=IPG+1

00371 IF(ISEC.EG.01G0 TO 83

00372 TFLTFG.LT.S0IG0 TO &1

00373 83 IF(IFG.LT.4TVG0 10 4

00374 WRITE{£,82)NSTA, NLTR NDY, HONTH, NYR,AHR,NCONS & IPG=0 $ ISEC=ISEC+!
00375 42 FORMAT(/, 7,/ 124," ST4 * T3, A1,1%,12"/% A4, /", 12,2X,F4.1," GNT", 1%,
00376+ "CONSEC 57a",14," [CONTINUER)",/,/,3BX,“DHSERVATIONS",/,



00377+ THA"Z™,T19"T" 72578, T31°D" TI4"5VA", T42"02",T48 027", T53"A0L",
00378+ 159 FD4", T45"NO3", T72"S1")

00379 41 READN(S, )LD

00380 IF(EQF(5))70,71

00390 71 CONTINUE

00400 IF(LD.EQ.4)GD TD 70$IF(LI.EQ.1)G0 TO 8O$IF(LD.ER.4)G0 TG 60
00410 IF(LD.EQ.3)G60 T0 50

00420 80 BACKSFACE 5

00425 TFG=0 $ ISEC=0

00430 REANC(S,2)NLAT.NLATD,NLONG,NLONGD,NYR, NMN, NDY ,NHR, NCRU ,NST4, NZ
00440+, NWAD, NUHGT , NWID, NUF O, NEAR, NAT2, NAT1, NUC, NCT,NCA VIS, NLTR, NCONS
00450 ALAT=NLATD/10.5ALONG=NLONED/ 10, $ARR=NHR/10.

00400C WIND SPEED 15 AS SFEED

00610C EAROMETER CALEULATIDN

00420 BAR=NEAR/10.

00610 TF(EAR.GE.0)GD TO 700

00440 BAK=BAR+900.8G0 TQ 701

00450 700 BAR=RAR+1000.

00650 701 CONTINUE

004900 WEATHER CODE 1S AS IS

00700C CLOUD TYPE AS IS

00710C VISIBILITY AS IS

00720C MONTH TO RONAN NUMERAL
00730 §0T0(751,752,753,754,755,756,757,758,759,760,761,762) ,NMN

00740 753 NONTH=4# T#5GH T0 770
00750 752 NONTH=# II#%GD TO 770
00760 753 NONTH=# TII#$GD TO 770
00770 754 HONTH=# JVE$G0 76 770
00780 755 NONTH=#  UHSDBO Y0 770
00790 756 MONTH=# VI#$GD T0 770
00800 757 NOMTH=# VII#sGOD 1O 770
00810 756 NONTH=HVIIIHS$GO TO 770
00820 759 NONTH=# IXH#$GD TOQ 770
00B30 740 NONTH=#  X#H$GO TO 77¢
00840 761 NONTH=# XIH$GD 10O 770

3
O0BS0D 762 MDNTH=# XII4$60 TO 770
0pB&O 770 CONTINUE
DOR7OC CLOUL AACUNT CODE 9
00880 IF(NCA.EQ.PINCA=TH#
Q0890C
Q0900C
009100 #++&4+HEANER PRINTOUTS#kd k44
Q0920 RLQT(?)=NLQT+ALATK60.SRLDNG(11=NLDNG+HLUNGEEO.
00930 IF(NLCONS.GT.1)G0 TO 2000
00940 NIST=0.$50 70 2001
DOYSe 2000 DFEL: AT=ABSIRLAT(1)-RLAT(2))
00960 DELLON=ABSC(RLONGI 1Y -RLONG(Z:)
N0970 P=DELLONSCOST(RLAT(TI+RLATI2) 1%, 00B7245)
00980 DIST=111,24(F«F+TELLATHBELLATI##.3
00950 2001 RLAT{Z2:=RLAT/1ISRLONGC2)Y=RLONG{1)
Q1000 URITEié.SSO}HEAD1,HEQDE,NETﬁ,NLTR,NHT,HDNTH,NYE,AHR.NCUNS
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51010 550 FORMAT(///10X,A10,A10,1)%," STa ", I3,A1,1X, 12"/,
01020+A4," /", 12, 1%,F4.1," GHT",1X,"CONSEC STA",I4)

01025 IND=TNO+!

01030 URITE(4,551)NLAT ALAT, NLONG, ALONG,NZ,DIST

01040 551 FORMAT(/10X,"LAT »,12,1X,F4.1,"N",2X,"LONG “,12,1X,F4.1,"U",
0105042, "IEFTH =", 13,"H",2X,"DIST LAST STA = ",FS5.1,"KH")

01055 IF(NUFO.EC.QIWRITECS,54F INUHGT

01060 IF(NUFO.NE,0IMRITE(S,552)NNFO,NUHGT

01076 552 FORMAT(/,10X,"WEATHER DATAY,/, 12X, "WIND SPEET = " I2,1%,"KTS" 146X
01071+"SEA STATE = ", A

01074 549 FORMAT{/,10X,"WEATHER nATA™,/, 12X, "WIND SPEEL = CALN",

01075+ 18X ,"SEA BTATE = "L A2

01077 IF(NUIDN.EQ.2HOCIVRITE(S,74)

01078 74 FORMAT(12X,"BIND BIRECTIDN = no14X,"WAVE DIRECTION = ™)

01081 TF((WWID.EQ.2H99) . AND. (NWAD.ER.2H )IWRITE(S,7S)

01082 75 FORMAT(12X,"WIND DIRECTTON = VARIABLE",14X,"WAVE DIRECTION
01083 IF((NWID.EQ.2H99) . AND. (NWAD.NE.ZH )IURITE(6,76)

01084 76 FORMAT(12Y,"WIND BIRECTIGN = VARIABLE",14¥,"WAVE FIRECTION = %,
01085+ A2,"0 DEGR™)

01090 IF((NWIU.EQ.2H ).AND.(NWAD.E@.2H )URITE(6,1002)

01100 1002 FORNAT(12X,”WIND DIRECTION = ", 22X, "WAVE DIRECTION = ")

01110 TFC(NUWID.NE.2K ). AND, (NWAB.EQ.2H ) ANT. {NWITLNE. ZHR9 INRITE(4,1003)INUID
01170 1003 FORMAT(12X,"WINI DIRECTION = ",A2,"0",19X,"WAVE DIRECTION = ")

01130 TF((NUID.HE.2H ). AND. (NWADLNE.ZH 1 ANI. (NWID.NE.DHF9))WRITE(S,1004)
O1135+NNIN, NUAD

01140 1004 FORMAT(12%,"WIND DIRECTION = " A2,"0"," DEGR",13X,

01145+ "JAVE DIRECTION = ",A2,"0"," DEGR")

01150 TFO(NWID.EQ.2H ). AND.(NMAT.NE.2H YIURITECS,1005)MUAD

01140 1005 FORNAT(12X,"WIND DIRECTION = “,22X,"WAVE NIRECTION =",
01165442,"0 DEGR™)

01170 553 CONTINUE

01300 WRITE(6,554)NAT2, NATI NCT

fi
—

01310 554 FORMAT(12X,"AIR TEMP = " A2, 1. A1, "C" 17, "CLOUD TYFE . "
01320+4A1)

01330 WRITE{&,555)NUC,NCA

01340 S55 FORNAT(12X,"MEATHER COBE = ",AZ,20X,"CLOUE AHOUNT — = *,43)

01347C TIF THERE IS VISARILITY BATA, FUT * NUIS" AFTER BAR IN LINE 1350
01350 WRITE!SH,3546)BAR

01340 554 FORHMAT(12Y,"BAROMETRIC FPRESSURE = vLF6L1, T MEYLBY,

013704 "VISIRILITY CODE = “,A%,"/ 107}

013800 URITE ORSERVED HEADER CARD

01390 WRITE!a,3)

0tA00 3 FDRHﬁTff,SBX."UFSERUATIUNS".f,714"?“.T19”T",T?5"S",T3I"F",T36”SUA",
01410+T42"02",T48“D?“".TSE"AUU".TS?"PU#",T&S“NGE".T?E”SI"l

01420 GO 70 &0

N1430 50 BACUSFACT 3

(11448 EEQHfSud)NﬂEPTH.NFEP,NTEﬁF.NSHL,NSIBHA.NUXY,P041,PD4E,NDB1.NGEE.SI1,SIE
01450 TEHP=MTEKPF100.$SﬂL=NSéL!100.QSIGHA=NSIGHH/100.
O1440+8TH=TEAF+2TI_1B80XY=R)XY /100,

01470040 ALLULATE SIGHA Tres

01480 IF(SIBCAL.NE.IHYESYGO TO 3040
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01490 T=TENP$SIBF1=¢(T-3.98)+x2)+(T+283.)/((503.57)#(T+67.26))

01500 SIGF2=(T#43)#(1.0843E-6)~(T#T)#{9.B18SE-5)+T#4.7867E~3

01510 SIGF3=(T##3)%(1,667E-8)-(T*T)$(B,164E-7)+T#1.803E-3

01520 SIGS=(SAL#+3)%(6.767861E-6)- (SAL#SAL)+(4,B2494E-4) +5AL+. 814877

01530 SIGNA=-SIGF1+(SIG5+.03895414)%(1,-§16F2+(5IGF3)*(SI165-2.258458))

01540 3000 CONTINUE

015500 CALCULAT SVA(SFECIFIC YOLUME ANOMALY)

01540 FS=FS1#5AL¥+3+F52+GAL#+2+F5I#5AL

01570 A=NTEFTHHA 14 (AZ+AZ*TENP+AA* TENPH*2+ASKNDEFTH¥TENF) -

01580+ (AG+ATHTEMP+ARSTENF* 42+ AHTENP#23)

01590 B ((FS+01/B1)4(B2-F3+TENF+BA#TENP#+2-NDEPTHHHG+{BE-B74TENP+BE+

01600+ TENF##2) 1) 4 (-1, 14 ¢ ((F5+0) /BT #x2) 4 {RF-B104 TEMP - {NDEFTH+BI}+

Q1610+ (B11=B124TENF))

01470 A3SOF=A31#(1,-NDEFTH#A325(A33/ (1 . +A34«NIEPTH) +A3T+NIEPTH+A4))

01430 ASTP=(1,-NIEFTHAST#(AS2/ (1. +ASI#NDEFTH) +(A+B) )1 /(1. +5IGHA*AGA)

01640 SVA=ASTF-A350P

01650 SUA=SVA#100000.,

01460 NSVA=SVA

01470 BXYSAT=EXF(CI1+C2#(100 /TK)+L3*ALOG(TK/100. 1 +C4+TK/190.

01680+ 45AL (B +I24TK/ 100, +D3#(TK/100.)4%2))

01685 ADU=DXYSAT-DXY

01690 IF(SAL.GT.0.00)60 T4 200

01495 TF(TENP.EQ.0.03G0 T 311

01700 IF(OXY.ER.0.00)60 TO 250

01710 UKITE{6,210) NVEFTH, NDEP, TEMP,0XY,FO41,FO42,HO3T,NO32, ST, 12

01720 210 FORMAT(10X, 13, 1H, 11, 8%, F5.2,19X,F4.2,3X, 1H., 5X  1H., 4X,81,1H., A2, 2%,
01721+ A2, 1H.,A1,2%, A2, 1H., A1)

01730 G0 TO 49

01731 314 IF(OXY.EQ.0.060 TO 313

01732 WRITE(4.312INDEFTH, NIEF,0XY FO41,FB42,N031,N032,810,512

01734 317 FORNAT(10X,13,1H.,11,25K,F4.2,3X,1H, 5X, ., AX,A1,1H. A2, 2X, 42, 1H. . AT,
Q1735+ 2X,A2, TH. A1)

01734 GO 70 &9

01737 313 WRITE!4,314)NDEFTH,NLEF,PO41,P0A2,NO3T,NO32,5]1,812

01738 314 FORMATE10X,T3,1H.,11,26X,1H.,5X, 1H., 5%, TH., 4X, A1, 1R, A2, 2X, A2, 1H. .41,
01737+ 2X A2, 1H., A1)

01740 G0 T0 50

01741 250 WRITE(6,251)NOEFTH,NDEF,TENF,FO41,FD42 NO31, NOSD ST, 812

01750 251 FORMAT(10X, 13, 7K., T1,1X,F5.2,3X, 1K, (5X, TH. 5, TH. 4%, TH. 5X, TH., 34,
Q1751+ TH. Y, A1, IH. A2, D(2X, A2, TH,,41))

01760 50 10 60

a1770 200 IF(OXY.EN.0.00)G0 TO 309

01780 URITE{S.5)NIEPTH, NDEF, TENF SAL STGMA, NSVA, DXY, 0XYSAT, ABU, FO4T,FO42, K031,
01785+ NO32,511,810

01750 GOTD 40
01800 100 UKITE(4.4INDEFTH,NIEF, TENF, 8L, S16MA NGUA, P01, FOA2,NO31 NDS2, 511 . 512
O1B10 & FORMAT (10X, 13, 7K., F1, 301X, F5.20,2X, 13, 3K TH., 0¥, T4, 5 TH. 4K, 41, T

01811+ AE,?X,'&?,IH.,M,EX,.‘%Q.iH..M}

31820 G0 TR &9

31836 1 FORHATI?FY, 119

Q1840 2 F{}F\'HAT(fIV,13,313,3‘4.312,IS,AS,IS.H.BX.F‘?.M.T'X.AZ’.I.';‘,IZ,Q?,M_,3_‘.3.',#\



01850+2,A71,A1,A1,A1,7X,14)
01840 4 FORMAT(28X,13,11,14,1X,14,1X,14,4X,13,A1,A2,6X A2,A1,42,A1)

01870 5 FORMAT(10X,13,1H.,11,301X,F5.2),2X,13.2X,F4.2,2(1%,F5.2),2X,A1,1H.,
01880+ A2,2X,A2,TH.,AT,2X, A2, TH. A1)

01890 70 WRITE(B,77}IND

01895 77 FORMAT("##4" T4, “HHH=THE NUNBER OF CASTS NOW ON TAPE?.")

01898 STOF

01900 END
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APPENDIX IV.

HF Programs
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The following programs are written for the HP 9825A desktop

computer with the following options:

93214A 9862A Plotter - General I/0 -
Extended 1/0 ROM

932104 String-Advanced Programming ROM
98324A Systems Programming ROM
and
24K core
The 9825A internal printer is 16 characters wide. Using a
RS-232C interface to a T.1. Silent 700 ASR terminal provides an
80 character printout. Some characters are not the same, such as:
HP T.1.
> }

Lower case Little caps.

+ A
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The programs are stored by file on the internal cassette and are

as follows:

File Nane
0 Master File
1 Special Function Keys
2 Taking a Cast
3 List D, C, T
4 Bottom Soak
5 Downcast Average
6 Mid-depth Soak
7 Upcast Average
8 Salinity Plot

The programs are stored on track 1, files 0-8. The preliminary

data are stored on track 1 from file 10 on. The final data (filtered

and meter averaged) is stored on track 0, file O on.

f'r SPECIAL FUNCTIONS SAL. PRINT ]
i g(END ] END. J START | NO | YES _ i ___.__ 1 |
| .-
| !
;'Ex‘s;?“'T'gm*”n@a T S S |
s L IosoAKT T ]
I .
. |
(o-ss6 3807601 1 "1 "1 -

Overiay used for Special Function Keys
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MAZTER FROGEAM

ERrT " MASTER PROGRAM"iFRT © +eperbeses’isT +C

sFE |

erT "TvFE FROGRAM 3 AND FREZS COMTIHUE To pun”

IF FLel=1icEs seTOoD LV

FRT “OME OF THEsSE:D "i=Frc |

FRT "I THIZ DOHE ETAOFE THE MazTER FROGRAM"

FRT 1 THI= OME SLeEADY LOADED THE =FPECIMAL FLiETION HEYS'
FrT ‘2 Tarkins ;m CasT”

FRT U Li=st DsLCsT"

eRT U4 EoTrorn ZoAk”

FRT "% DAamHcCARST RUER.
FET & Mip—-TEFTH “0oAk
FRT 7 UpcasT AUER. ™
FRT "3 EaLIdMITy FLOT
FRT "2  TEMF. PLOT™
FRT “10 17T pATA FILE"
FRT " sesderrere’izmc O
EnT "PROGRAM #7sF

¢ F=ticsTo 20

e liLok liLDr F

ErHT



FELI e )

o L e

1 obed = b ek ek b = = T

[

1l

o) 0N e

™ L

N Ee 00T

e Pl fo RO Mo f o

a3 o
LI ]

N e b

behoWad e 10 bed Wl

THE TG A CARYT

Drts AL VES]
TR 1iLTe i
1IF FLsS=13sTa 24
=z 2ierT "HMouTH DAy TIME"
PED FElsldsF=D s tT - 1ESTIME Vi 1ES—THT (M- 1ESY s+ 12T
(A lEG—TImT O -1ES T relgdtH
FHMT Salwrr. Dadusm,Z, Uy luardlil
WMRT 16.2«MallaH

iF h"”IHTD 1&

EqT "PERTH FRED. OF CTL 1M AIR"SZ

EMT “Conn. FrReEe. oF CTD 1n AIR"sE

EMT “STERTIOM HUMEER=T " F

ERT CTTAaTION HuUMEeER="sFifFRT "D FRED IH RIR="2 2" "
ERT "D FREDR IM AIR="2E2"e"

FRT "hHgr THE

ppT "e"isec lipse "WAIT FOR AXES FLOT.'
=i O Z50e S 200
R E n!J!ED?€
z= COMTIMUE wWwHEM ITT = ALL RLY 3STF

— =
=1
Gl 1|
‘Ti
il
m

107K

r "RERD"

poI=l To TESSONALLYIIXALSITZALZIT S nExT I
E ""LHD'

B CCHH
'F
E
E

'ir“ﬁ:T}P
"REARD
CCOMY
CHLETHNO

i

—t

= EERTDC
== "LOHT
IF FLiEl=

= FLGE topr ShEEMITRE LiLDE Gl

=Ty "RECT

i“l+ ",T— :

F=D 1FDEP Th="a T T M i

Ful JYFELT SN
ALL M SRS M3 PRI M]

R =N T I W a0k YT

IF M7 adiM+libissTn 20

n=g "ETOR MIMCH csTorRreD AT s 5 "ML

EEMHITEE limme KsR[#15E+12EiETn 21

B ] A

IR R

1o —E e, i

A B O O Y

PET

"EERDT:

WET P13 TEL T ueT LS. CFFFERET " iwaIT Z08men 135D

CTh —%ST EMDS FREZZ SFECIAL FUNCTIOMEETY
et "Fop Min-TEFTH SOAKIMNSs FRESS SRFECIAL FunITIOMEET

T
| ]
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WRT F19: "ES"iHRT V15« "PFFEET"iMRIT Z05PED F18s0
WRT P19 "E3"umt T18«"FFYLIT " S5wATT SI0speED 13

RET

"RELCTE

FEMATRKE 1iecr EaR[+]
IF FLEZ=1 pr D<SisTO
n=F "MoW DO THE cCALIERSTION =0AK. $5To 20

o=
Ny

Fep D3FRT "THE FIRST AMD LAST FILES OF THISZAIT ARE 10 AMDY s K
FRT " sebbesebde e
T "UrcRsT RveER. 1= #778iTPR liLDR Halsl

IF FLsc=1 por D<SicFr= ifFm
TRK 13LnF Fals 0}
ErD



J o B Dl T e

I T S I T

3

TR T AR T

FRLSLEEN 1

| LR o e

M T [

LIET TeCaT

oIiM HLZs7T3I9]
zF "MAKE SURE DATA TRFE IS tn FLACE! "iwaIT 1000
EHNT “"STARTIOM MUMEER=T"»F
Fup BiFrRT "EITATION HUMEER="F
EMT "bWHICH TAFE TRACHT sl
FrrRT " T » T"
EHMT “"IZTARTInG DATAa FIlLE=7"2%
EHNT “LAaz=sT DAate FrLe=7"«H
For L=% To M
TR RF3L_DF LasA{s]

For =1 TO V33

IF BRIz Jl=nicTOo 12
iFr ALl 1229370 15
FRT la2Fd.lael,JaFra,. 2
WMRT 16.1eALLs JJaRIZs J1aRLZs isTo 17
rEd.DaFE. EaFE. 2

FHT 3

MRT 15, 3«A01ls 11AEJ]1 s HTDZy ]
ME=T J

FrT "

ME=T L

psr "DaCaT LISTEDY WHAT MEXTT"
zFz SaTvas licor Nebal
EHD
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EOTTOM =0Rk

FET “wessZ[JAK IHGEs 4"

prT "Monre Devy Time"

FET POl THT (e 1ESY 2 (e lES~ T (e D e leEs Y
e EE=THT (- 1eEr s+ 1430

FHT 2alwspr2. dadumard. Mo luyrd.dl

HMRT (6. Ssmat il

FrrT " I T e

HEN TS

: sz “RERD"
: == "RERI"
n: == i"'DH "

s T - H

':9
11 I—‘ﬂ".!'.'
‘-H-l
B

FRERD"
FLsE=1iaTO 29
"CAHT

i3 I
AT 4+
m

m

1F mI—=d4isse "bWARM"
1F FPr3i03Pssps 3aTR A
I F+5 op D<F-SiF+1:FPisTO 12

1F Cx5+. 05 op C4F-.05iF+13FPésTOo 12
SH+, NS gp T<H-, 053F+1:Fisto 12
= “EALT

Fen linsp "D=" Dw“Tn"sTs":="s?sIsH
IF I‘_c:: I»I-Ila'_; e
st 1&

souln TO =] o O e 0 [0 o

-—e -
n n
_|

.!:‘

r

= -
i

DoEmT Sapn.Oaro, S Fr

PomeT 16 Es DTS

L I

r "lRREMTE

i T "#"irpT "ThHe CTLD WA=

[ I EE N RN I D VAN 1 R et el e o N = N e S I R O b R ] [ W B N

L L R ST + R 0 O

SDAKET FOR 4 MIMNATES**TRIF EOTTLE®+ " iFPRT "#'

S0

51t pRT "RRESDZ LFECIAL FlneTIon KEEw Fl AFTER THE TRIS.

S0 WET

I3 "TEAL T

Z4r sTo 43

TEr {34 N1l SS-  MRTITHS, Je—d o ZSOIS=3 0 0dE—, DDITT+E. 2e-5T 20 3+ E

T
1+P*“ LAZTE-ID-3, 2e-ETEr i ed
TESATHZLGL BT, ST+25, 337 2-. 1
g J=lictm +&
= HE e S ke LA l:.llu..‘['u +
08 Lo orgelleds, S5e
4it plimi- 1'1T 15"
: S *-_-'1+F3._ =3
GIT = R
ddt 1 _t=Rrsro 55

SO AT A=, BOaTET 40 le-a2ld

[

ImU+lo. B0QRICA—1 N, ETERE IS, ATARE -1 BEERI O
| =i
]

« 20V 10T
*, =500
=




A}

11T

) AL O I I O O I R
AT R B e

[
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IHT  RN-1ES1 2Rl (RI-1EE-nuT (RIS y#leliRl
CrCIESE—THT (RO 1ecr s eledin

RET

"RERD" S

WRT T1%s "Bl iwRT F18: "FFFGET"fwmIT 25imen V135D

WRT T1% "B iwRT T18: "PFFEET"iwAIT 2%9ieen 713a0

MRT P19 "EX" SRt Flo: "FFPEIT " sHALT 35ieeEDp V18T

RED yEHsRI

RET

FRT " seeperssee’izpc 15FxD 0

#RT "THE FIRSYT AMD LAST FILES OF THITCAST ARE 10 aMD “skis

TRe laLtne Selial}
ErD



DOWHCRET AVERAGIMG

0: mrm ALS759]

1 pIn B{EsEﬂ]

Fr =fpc lipepT T#DOWHCAZT AVER.w "

F: enT "LAST FILE OF FRELIM., LATHA SET?Y 'K
d: ppT "vOuw TvFED K

S: gt "MEHT FILE FOR DATA =TORASET e L5 LIEY
AE FRT "wouU TYEED el

- S B =

S S

2 ppr "D o T"

10 For L=10D 1O K

11: TRre 13LnF LafA{e]

1=z nxp

17: FOrR HM=32 1O 7239

P+1 it

158 1Fp P=3502F

15 ACLsMI*ALL+M-0T+5 or ALLMI<AT1»M-03-S5F+1FicTa 24
21 1F ALZsMI:ALEM-0I+,.5 op ALEMICAL2 M-0]-.BiF+13FPiaTD 29
Z: 1F AC3eMI:ATTM=-01+,.5 OR ALZMICALZM-D1-.SiP+1iFisTo o4

—
J i

f——
=J I

._.
i
e

13: 1F AllsMICE-1isTD 23

n: 1F ALL«+MI==Escze “ETOR”

2131 1F L=K amnp RLl«MI=0 ann ALZsMI=0355E "ETHR"

22z F+RL1MIIFiG+H[2MIZEiH+ALZMITH

S22 T+1XIGNEF

2d: tgsT M

253 zeo line=Tt L

s mpEWITRe DiacE B Le]

27F: Fup DipmpT "THE FIRST AMD LAST FILES OF ZALYED DATA ARE"
251 psre Mol DA THE wrPcAsT iwerT 100G

291 sSpo 23FRT 'FOR SOANIME HHILE W EOTTLE TRIFSFRESZ e Fuk

Tee liLor S s

¢ UETORT:

[

Joisd Eald

= F-ﬁian 45
ATFGEHATEH
?;mrm +3
T FX.Dae7.EaFE.
et 16.TaFaiBeH
sTo +7X

FrT 1aFrd.1eFe,2aF
pmT 16, 1sFabaaH
E}Ei[lsJ]-h:;E[h- JI¥HIBLZ ]
1F J=3Un5;E “RECT

G2 d+1k.

C IHTIF+ Sr+l,.SxE
43 sTo g

458 E+13E

h]

T
r

G NFFFAIHTT

47 AET

4o URECT:

431 Ttek sece B[]

S0 oeop M=1 o oTo SOYASELL-MIFELZ-MITELZHI inEST H
i 0 s+l

S0 BET

B3l OEWD



1S FRT "®es
"WHEH THE
L T

511
Ry

L TR T I T

T
=0 T
44

-

szx "REFRD"
= "READ"
EE oM

FaliaimaTOH
w1
"READ
FLEZ=1visry
e COOHT

A
iIF Fx
1F DxF+5
IF Dria+,
IF TrH+. D3
SZE CEALT
cxn liDSEF

H'nm T

—
I + -
Loy

ﬁ..n..u.."
1l

"
v gl H
et |

I UEFizF

[ Y

ntm o

0oR

IF [rx=5r0:tss
ETO =
FHT T2, hen

WPRT
=TO
"HL
STO O+

115,01 01.5%1
1+Ee (], G277
54 7+E01 321,
d=tssTO +2

H]H

S IR TN ) I P N o N e TN B R S

R T RN
HE EE &8 4u 44 a4 EE EE EE ®B AR BB AF A = ==

LR
IF
CodZ, 29aL w1 s

L
1: Crvadweileds,
&.

T13UELT
T UEET
T19s EAT

IvEvTRE

ar II-

"=

meoalin Tex

MID-DERTH =0AK

+TORK THOe+ee "

IWFZRET IE

37

=

< ossTO S

-,

TH-. f

s D " T="
= I

= - =
PR =i N e

—_u4'—“.—T+c

g R :E—HU

=T+a3

ETO +a

SR v R
Fl'nl*l"T 15 036, 7T=72rl+32

Y N |
Lol i
GO 0

*hnbabosee’ | o
I L]

SLDFE 2 0

F—55p+1"P=ETD
SRl
J;F+1JPNG

PTs B

w "FRETRETT
2. "PFFEETY
S, URETEAT Y WA BD:HED

Ll |

T EE RESUMEDPPESE

m m

[ ]

e lsk

THAETT
PRALT

YA LT

1

P ft - ek

HaFED

IRET

CEeL BOETETT40 LE-

CEIF. SR

IAl

R DNLTT+E. BE-ST

“3—1, 32ER2G

i

68

FurpsTIiOM EEY

S iT-152 0 le-Simd

e -

=

Fl,"

1B



69
SPCRET AVERAGIHG

pIH ALZ.739]

nIM BELZ-320]

s 1iRRT eeUFCAST RAYVER.s+"

EnT "LAsT FILE OF FRELIM, DATA SETT sk

FeT UvOU TYFEL K

EnT "ME=T FIL.E FOR DATH =rgRMAsET LY

pRT "vouw TYEET Tl

S00rE

13

FRT 7D e T

For L=10 o ¥

TRE fscoE LaAL+]

nxkF

epr M=2 o FE9

F+130

1 F=2802F

1F AL1-M1-AL1+M-01+5 or AL12#] ALl sM-2T-S93F+13FisTo 24

1 HIE«MI=ALIM-R]1+.5 OF AL2at) SALEsHM-E3-.35P+13PisTD 24

e AZsMIZALI«F-]+.5 OR FHI2sM] sR[EaM-03—.S3sP+12FssTo 24

17 AL[1-MI-E+lssTn &4

IF RL1sM]<=Esz=sg "ZTOR"

e L=F mnn AL1+MI=0 aup REZMI=08cse "ZTOR"
F+AT1aMIZFiE+A L2 M1 G H+RLZ MIH

I+1x130%F

HET [

spc l1imE=T L

REHATEK Himcr LiaEB{+]

pzF "HeEwT..PLOT SALIMITYY UF OF TOHH.

F=n LirpT "THE FIRST AHD LAST FILES OF SEVED TATA ARE s TAND Tl
FaT P T Y N 1

FeT "IZAaL. FLor oIs Z
TEr liLpe Oafsl
CETOR":

1 F=hisTo 45
FeolrFsm TI2miHATRH
1F Fo32 . Siz1o +4
Frar SaFrd. e F7. 2 F5.
LRT 16, S FalcaH
STO +7E

ErT lard.laFE.CeFE.C

WET 15, 1sFstaeH

FYEBEDLls J)3aiELEs J1sHEED 20 U]

1F J==0isze "RELCY

A+10 0

T F+,%»=1 .5 E

GrFriEwHYT

46! RET

47 “"REL:

3 weriITAe RcE B Le]

4%: ppe M=1 o SOF0XEBLLAMIZRIZ-HIZELZAHIs k=T N
L I R R BN

51 meET

Tl END

i [

RN R I B DRy B O I A WO PR BN WO 1 ) M B ST 1 [ O

a1
r

o




O e i P e

R |

U el el e e e e el o Y L B

(e S0 RO 2N ¢ IR P B I

LA

) B U R R

= oL e ) 1T

=

o T e D0 T o F P Do fu g

Bl

JoIoln oo T

Lk Dt B el £ 10 e Ead

70

TALTHITY FLOT

oI k {ZE: I I_I:] A Ita :E:E: fla A2 s 3,
o= "lo vDouw WERNT THE FRIMTOLT Yy STF
zFE 4
EMT "FIRTT FILET":H
EMT “"LAST FILET"2Z
Fagr L=H TO 2
TRE {iLnF Lik [+]
1Fr FLd=1lisTn +2
svp Nispc LipmT "eesFILEees “aLippT 7D T BUAEND B
For I=1 To =20
nr |

Er1s 113D L I F0S RIS I0 0T

1F D=0 aup f=stTo =295

sTO O+ - ey = — -~
1708, 01 01,551, D452T+59, 2E-4T7 S, S OIS O, 045, 0017 T4 3E-0T
1+Le 01, 0E7E-3L-3. 2e-2D"21 ks - i

CETESS T +&0i3t. ST+=29, :::';lT"-"i_:_'—_ 1';‘4:2:-[—""':3“- |:||:|E-|_"'E‘:T'-"4.:‘ le—w2 2

1E |—1uHTj +
;.91 =TO o

il
—_
Tl
i
—_
Lt
_1
—
I'I
E
1T
I
=}
Tua
1
—
+
a1
|
ll
|
oy
fl:l
|
or
Bl
+
fu
——
i
—
I
_l
t
—
il
—
m
|
L
T

1= Lis :
=T lard, LeFré.2FEL S
1= pLsd=1isTn +2

wePT 16,1 DT X

errT D2 =
ST Td
FHT 2aFd, I FE.2sFELE
1F FLed=13vs5TO +2

FRT sesesbrbne’ iFRT "FREF. FOR MEXT IZTATION" I sPC
EEMYcEs diTEe 1L DFR G

ErT

v Ly
m
1

-
fo}

a
—



APPENDIX V.

Sample HP-CTD Cast Printout
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The following is a sample listing of an HP~-CTD cast. The various
sections of the printout are as follows:

1. The Master Program (TRK1, FILE 0) provides access to the other
programs. It also loads the special function keys.

2. Program 2 reads the clock and prints the month, day, and hour.
It then asks for the station number followed by depth and conductivity
zero frequencies.

*During the cast, both depth and temperature are displayed on the
LED display. Special function key fO ends the cast and puts the 9825A into
a soak routine. The 9825A times the soak and after 4 minutes prints
the time and continues. During the soak, 5 consecutive temperature
values are averaged and printed unless one of the values varies by more
than 0.05°C from others, in which case a space is printed. This visually
displays the quality of the soak for calibration purposes.

*After the soak, program 4 prints the first and last preliminary
data files, in this case files 10 and 13.

3. Program 4 loads and runs prograr 5 which prints the downcast
one meter averaged data and asks where to store that data (files & and
9 in this case).

4. The upcast is similar to the downcast with final data stored
on files 10 and 11.

5. Program 8 simultaneously prints and plots salinity values for

the up and down cast if requested.



MASTER PROGRAM
ok ek ek ok R A
Type program =
and press
CONTINUE to run
one of these:

} this one
stops the
Master Program
1 this one
already loaded
the special
function keys
2 Taking a Cast
3 List 0,C,T
4 Bottom Sonak
8 Downcast Aver.
& Hid-Depth Soak
7  Upcast Aver.
8 Salinity Plot
10 1st data file

Fkkkkhkhkkk

Month Day Time
4 23 1046

Station number=
118

D freq in air=
9712

*

C freq in air=
5005

+*

When the CT0

cast ends press

Special Function

Key fO.

*

For Micd-Depth
spaking, press
Special Function
key f2.

*

**REGOARING****
Month Day Time

4 23 1107

D T S
145 13.40 35.600
145 13.42 35.601
145 13.46 35.610
144 13.50 35.602

142 13.64 35.627
142 13.64 35.618

144 13.50 35.6729
146 13.26 35.627

Kk ok k ok Ak ok

The first and la
st files of this
cast are 10
and 13

*DOWNCAST AVER.™

you typed 13
you typed 8
] C T

2.7 55.38 25.81
3.8 55.37 25.82
5.0 55.36 25.82

147 41.87 13.19

148 41.77 13.10
149 41.65 13.06

The first and
Jast files of
saved dataz are 8
and 9

For soaking whil
e a bottle trips
press S.F.K. f2.

Month Day Time

4 23 1111
Station number=
118

D freq in air=
9

*

C freq in air=
5005

*

When the CTD

cast ends press

Special Function

Key fO.

*

For Mid-Depth
soaking,press
Special Function
Key f2.

*

****SOAK]NG#***
When the upcast
is to be resumed
press Special
Function Key fl.
*

3 25.00 36.092

4 25.80 36.097

4 25.80 36.086

4 ?25.80 36.137
4 25.80 36.093

4 25,80 36.085
3 25,80 36,084

d de e ek v bk ok

The first and la
st files of this

cast are 10
and 12
e e e ke k ke Rk

Upcast Aver. is
#7

Type program #
and press
CONTINUE to run

**JPCAST AVER.**

you typed 12
you typed 10
D C T

157 40.85 12.34
156 40.86 12.36
155 40.98 1Z2.48

3.3 44.38 25.80
1.8 55.39 25.80
1.1 55.32 25.80

The first and
last files of
saved data ave
10
and 11

EE R SR

Sal, Plot is

#3

Type program #
and press
CONTINUE to run

& ¢ ok e & o ek

***F?]e*** 8
D T S
2.7 25.81 36.09
3.8 25.82 36.07
5.0 25.82 35.07

gu.§ 19.53 36.24
81.9 19.41 36.23

*AAF ] gRhH 9
0 H S
82.9 19.30 36.21

147 13.19 35.64
148 13.10 35.63
149 13.06 35.56

kk dkkk ddkekk

prep. for
NEXT STATION

Type program +
and press
CONTINUE to run
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DEPTH (m)

25

50

75

100

125

33 34 35
Ip I::') 20

36 Yoo
25 °C

R/V Columbus Iselin
Cruise Cl-04-78
23 April 1978
Station 118 C ‘
29° 119N & 80° 02.1 W
350m water depth
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Data Logging Forms
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Cruise

DATA CASSETTE LOG

Date

Page 76

Station

Time

Data Acquiring
Program

*Data Files*

Remarks
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Page
CRUISE SECTION LOG
Cruise Date Section
Distance Offshore to 1lst Station = Nautical Miles x 1.853 = KM
Station Depth Latitude Longitude Data Files Time Date Remarks
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X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

Joyreap | dwa | saad | pds ' cwpa | w1 cuig yidag | awil Keq | 9 ueao *6u07 ‘307 [ guojsesg

109y OWM ALY “Jeg PULM saael

907 390148 G1J - 18X 19X = X

a1l = 3

~ 40 8bey t3STNYD 17 = dLys

1€ = A4juno)



PINGER LOG

Cruise
Dates

Total Time
Submerqged

Total Time Submerged
To Date

?——_




SALINITY LOG SHEET

80

Page of

STANDARD Sea water Stock # and Year

Cruise Operators Name Analysis Date
STA/DEPTH SAMPLE | SAMPLE TEMP. COND. RATID ORIFT CORRECTED
BOTTLE DIAL READING BRIDGE READING READING SALINITY
Standard ----

P e P
'--..'--h.*--._'-n.'--...--...--.._‘--..\...-\.m._--..--..-...--...--...--...--._kam&xhr\mﬁ_-\ﬁ.\ghk_\_‘_ﬁh
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CTC - SALINITY AND TEMPERATURE
CALIBRATION DATA

PAGE OF g3

DATA SOURCE:

CRUISE
DATES Mag Tape
HP
XYY
615 660 720 737
Consec. Station Bottle CTD Diff. Trnerm(Rev. } CTD Diff.
Sta. Number Number 0/o0 | 9/00 oc o¢
/
/
!
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/

CTD - SALINITY EQUATION USED:
MEAN 9/00 DIFFERENCE

MEAN OC

STANDARD DEV._

DIFFERENCE

0/o0 Equation for depth effect

STANDARD DEV.

20



CTD-SALINITY ERROR ANALYSIS

SENSOR_(Accuracy)

Maximum ©/00 Error

Conductivity (+ .03 mmho/cm)

Shallow Deen

Temperature (+ .020C)

Depth (+ 1.5 m)

0/00 Equation:

Total

DIGITIZING (RESOLUTION)

Maximum °/00 Error

Conductivity (+ .01 mmho/cm)

Shallow Deep

Temperature (+ .0059C)

Depth (+ .10 m)

Total
(Values used for error analysis)
SHALLOW DEEP
Cond. Cond.
Temp. Temp.
Depth Depth

82



]
)
[+ o}
oelzzl zlozlae| a9 ae| 99| sofoof to] eo|1efoofos bas|esq osl sslos| usfocfocfor erjorysufac)ccforfscprc) ec§ e jctocfariaeec]ezisz] o
11235
ABLSIWIHD 1¥NONLO ) \ | &)
1 ‘q = 1¥S 3, awil twl W10 A w
> we | 5—‘o's | n-ton ] n—con ] a—mor | 4= ros e
- A1 IS W
(SaMY3 WY13AI— SNOILYAYISRO IDvaNsans
0% | ag | 82 ad |9c | 52 |ve|te]ealizjoer]oo| go|eoyonjca|rvejce| to| 19 |ov] a6 85 )45 o [sc fjws |t | e[ icjost ar|avl v orbor ot oe|er | vl ord o
#h QLo v
JISNOD O 0l i3 v L L IEL ] 1 440 32 EYY 4 ] H L1l¢} SHYa| [ 1e) "0 5] 100
! o SHO WIDI4S SIA Py {sawl uve o 100
b SON ONISSIDONS and1d | wanivIm 2 IBNLYHIWIL BV anim AWM 2w aa
01, ai
A1 oA
o | ac Jec o {sepreleefecloe Jocfjazfor e oejscjrejecjeajat]on|ér| By di 91 3u_ gL brr e g v for]s ] s ] t o | s r I . ' 1109
ol NOW rix= =
AT w] WOLLON ON HOUvIS | ON 29NN 1 bl AvQ HING wYaL YOS 1x=13 BR=S "
v Q1 HLIQ S 4IHS 5. 4IHS WO WL J1va MIgSuYwW AANLONGT anjIYs ALNNOD
laswd waLsyw! HNOLYWEOIN TYLINIWNCHIAMT 1DVANS

(¥9~€ DQON) SNOILYLS DIHAYYOONVIDO ¥0d
O I¥NQILYH W304 Y1vad YD IWIHD ANV 1VDISAHd

SRPZHTIY TON TETW'D
AIAOH DAY WHD 3
1SL=2Z1}

£=18 WHOS YYON



84

SIUBUOY)

ON/S3a\
309dsuj /pauea )

pauanlay a3eg

.paLiey a3eq

NSA
pJaomAay

pas a4oym

pasn aieq

*ON adej

T abey

907 3d¥L JTL3NOVW




