


























































































































































































































































































































































































































Where: Latitude {(deg +ve N)

Longitude (deg +ve E)

Temperature (C)

Raw fluorescence from Turner Designs through-flow fluorometer
pCO, (patm)

Salinity (PSU)

Chlorophyll from Turner Designs (mg/m?)

TCO, (pmol/kg)

Optical attenuance {per m)

Bathymetric depth (m)

Distance run (km)

Photosynthetically available radiation (W/m?

PH (pH units)

Temperature of the pH determination (C)

Solar radiation (W/m?

Ammonia (M)

Dissolved oxygen at in-situ temperature and salinity (uM)
Nitrate + nitrite (uM)

Nitrite (uM)

Phosphate (uM)

Silicate (pM)

Absolute wind speed {knots)

Absolute wind direction (degrees from which the wind blows)
Barometric pressure (mb)

Dry bulb air temperature from port bridge sensor (C)

Dry bulb air temperature from starboard bridge sensor (C)
Long wave radiation (W/m?

Raw signal from Chelsea Instruments Aquatracka fluorometer (V)
Chlorophyll from Aquatracka (mg/m?®)

Attenuance calibrated in terms of calcite (mg Ca/m?)
Potentiometric alkalinity (nEq/kg)

Combined dry bulb air temperature (C)

Combined wet bulb air temperature (C)
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Before using the underway data set, it is strongly recommended that the data documents
in directory DOCU\UNDERWAY are consulted. A brief summary of the protocols used and
the major pitfalls awaiting the unwary user follows, but full details cannot be given
without reproducing the full documentation.

Note that where an underway data set comprised a small (tens or hundreds) number of
discrete samples taken from the non-toxic supply, the data are managed as water bottle
samples in the ’kit-form’ database (section D2). Exceptions are the underway nutrients
from Discovery 183 and alkalinity data from Discovery 192 which have been included in
the underway files to maintain consistency with other cruises, or with related
automatically logged parameters.

Each data channel, except the time channel, carries a quality control flag channel. These
form the only mechanism of quality control: any suspect data values, including total
garbage, are just flagged 'S’ and not deleted from the data set. Users therefore ignore flags
at their peril.
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Navigation

Navigation on BOFS cruises was predominantly based on GPS combined with em-log,
retrospectively corrected dead reckoning. The major source of positional error is therefore
the intentional GPS degradation imposed to render the system useless for military
purposes.

Temperature and Salinity

Temperature and salinity were usually measured by a thermosalinograph intercalibrated
against CTD data and discrete salinometer salinity determinations. On cruises CD60 and
CD61 a SeaBird 'CTD in a bucket’ was used. On other cruises, the instrument was a
TSG103. The thermosalinograph conductivity was not operational for Discovery 190. The
salinity data present in the file were obtained from calibrated SeaSoar (towed undulating
CTD) data.

Chlorophyll

Chlorophyll was measured by either a Turner Designs through flow fluorometer or a
Chelsea Instruments Aquatracka fluorometer in a pond. Sometimes both types of
instruments were deployed giving parallel chlorophyll channels. These were calibrated
using extracted chlorophyll data, but the sophistication and quality of the calibration
varied according to the availability of calibration data. Full details of the calibrations are
given in the data documentation.

Attenuance

With one exception, optical attenuance was measured using a SeaTech 661 nm
transmissometer with a 25 cm path length. The exception was Charles Darwin 60 where
a 531 nm instrument was used. Corrections were applied wherever possible for light
source decay. However, air readings were not always available and consequently some
cruises remain uncorrected. Details are given in the data documentation.

Nutrients

Nutrients were measured by autoanalyser. During DI183 the determinations were done
on discrete samples taken from the ship’s non-toxic sea water supply. For the other
cruises the autoanalyser was connected up to the non-toxic supply by a continuous filter
block and the output voltages were logged on the ship’s computers. A segmented baseline
correction and calibration was subsequently determined and applied.

Dissolved Oxygen

Dissolved oxygen was determined using a pulsed electrode system calibrated against
Winkler titrations on discrete samples.

Carbonate System
TCO, was determined coulometrically and recomputed per kilogram using calibrated

thermosalinograph data. On Charles Darwin 60, a continuous filter block was used to
remove coccoliths prior to analysis.
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pCO, was measured using a shower head equilibrator and gas chromatography. Values
are computed at in-situ temperature.

Alkalinity was measured by potentiometric titration. Some additional discrete surface
spectrophotometric measurements are included in the ’kit-form’ database.

pH was measured by glass electrode potentiometry in a continuous automated flow system
with a free diffusion liquid junction.

Irradiance

For the 1989 cruises, photosynthetically available radiation was measured by a single
planar Plessey light meter. On subsequent cruises, twin PML 2-pi PAR irradiance meters
were used and a combined channel derived by taking the maximum of the two readings.
Because of the geometrical differences between these instruments, the two data sets are
NOT comparable except through complex mathematical relationships.

Solar radiation was measured by twin Kipp and Zonen planar solarimeters and a
combined channel was generated by taking the maximum of the two readings. These are
geometrically compatible with the Plessey meters but not the PML instruments.

Air Temperature

Air temperature was measured by either two (Discovery) or five (Charles Darwin) wet and
dry bulb psychrometers located at various points on the ship. These were averaged to
produce a single air temperature channel, excluding any anomalous data that were
identified. In the case of Discovery 192, the match between the two instruments was so
poor that the source data have been left in the data set so that users can make their own
assessment of the severity of the problem.

Wind Velocity

Wind velocity was derived from the relative wind velocity, ship’s velocity over the seabed
and ship’s heading.
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Section D4

The CTD Plot Files

D4.1 Introduction

The CTD data form a significant part of the BOFS data set, with over 500 separate
profiles. The CTD instrument used was a complex package including dissolved
oxygen, fluorescence, optical transmittance and irradiance sensors in addition to
temperature and conductivity.

Graphical images are useful aids to the assimilation of large quantities of numerical
information. For example, questions such as ‘was there a well-developed mixed layer
at station 11865 (worked during Discovery 182)?' may be readily answered by a quick
look at a set of CTD profile plots.

The problem is how to supply the CD-ROM user with such graphical information.
The solution adopted was to produce a series of plot files in PostScript format which
are presented on the CD-ROM. These may be either viewed on the screen (using a
utility) or produced as hard copy by simply copying the file to a PostScript printer.
The files were generated using the Uniras 6 PostScript driver.

The plots have been produced in black and white using different styles of dotted line
to identify the different channels. Use of colour was avoided to allow hard copy to be
produced on commonly available laser printers. Each plot is labelled with originator's
identifier, date and time, position and cruise mnemonic.

D4.2 Plot Description

A sample profile plot is presented in figure D4.1. It can be seen that all channels are
overlain on a common set of axes with individual scales on the X-axis. A maximum
of 9 channels are displayed. If no good data were obtained for a parameter, that
parameter is totally excluded from the plot including axis labels and the key.

Both X and Y scaling have been automatically adjusted following an algorithm which
was designed to make comparison between plots as easy as possible. However, any
such algorithm is inevitably a compromise and users are strongly advised to check
the axis scales, particularly the X-axis, carefully when comparing plots.

The scales on the X-axis are labelled using the letters A-I which cross reference to a
key giving the line style used and the parameter description, including units. Each
plot is labelled with the originator’s identifier for the CTD cast (field OID in the kit-
form database file \DBKIT\INDEX\EVENT.CSV), the date and time when the cast
was done (GMT), its position, and the cruise on which it was taken.
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Figure D4.1: Example CTD Profile Plot



D4.3 File Naming Convention

The files are stored under the directory CTDPLOT. In this directory there is one
subdirectory per cruise named using the cruise mnemonic. For example, the plot files
for Discovery 182 are stored in the directory \CTDPLOT\DI182. Each plot file has
the form PLTxooxx.yyy where "xxooxx” and 'yyy’ make up the originator's identifier for
the XTD cast. For example, the plot file for CTD cast 11864#57 is stored in file
\CTDPLOT\DI182\PLT11864.57.

D4.4 Using the Plot Files

A collection of over 500 CTD plot files might seem at first sight to be a daunting
prospect. If one is interested in all data from a particular cruise, the problem is
reduced to reasonable proportions through the directory structure used. Even then,
some cruises have of the order of 100 CTD casts and wading through these to find
just what is required is a major task.

Some form of indexing is obviously required which is provided by the 'kit-form’
database file \DBKIT\INDEX\EVENT.CSV. This file may be perused using a text
editor or wordprocessor but it contains thousands of entries and scanning through
these for CTD data from a particular latitude might not appeal to most users.

The answer is provided by commercial database software. The job of extracting the
subset of records that are of interest may be handled with equal ease using any of
the workstation (or mainframe) relational database packages (Oracle, Ingres,
Empress and the like) or with the current generation of PC (or Mac) based packages.

Microsoft Access has been used as a test bed. Loading the data file into the system
took ten minutes. Creating a display form took a further five. Once this was done, the
record filter capability of the package made searching for exactly what was required
a pleasant and easy task. Whilst it has not been tested, information from reviews on
Borland Paradox indicates that it would be equally suited to the task. Other packages
may also do the job but, one suspects, not as easily.

If one is working in a PC/Mac environment and no database program is available an
alternative would be to use a spreadsheet package. Whilst more suited to the task
than a text editor, this has to come a poor second to a database package which was
designed for precisely this kind of task. It's a bit like the difference between a Stilson
wrench and a good set of spanners.

Once the CTD cast or casts have been identified, locating the plot files is a simple
task. In the EVENT record there is the cruise mnemonic which locates the directory
of interest and the OID field is used as shown above to derive the filename.

The chosen plot files may then be printed by simply copying them onto a PostScript
printer or viewed using the public domain program GhostScript.
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Section D5

Kasten Core X-Ray Images

D5.1 Introduction

On Discovery 184, a set of Kasten cores was taken from a number of locations close
to 20°W, north of 47°N. Kasten cores are typically up to 3m long, penetrating into
Holocene sediments, and 15cm square. After removing a 6cm slice along the length
of the core, plastic trays (33cm by 15cm by 2cm deep) were pressed into the
remaining core and released using cheese wire.

These samples were X-Rayed on board ship and the negatives printed to produce

positive composite images. These were pieced together to produce an X-Ray image

along the whole length of the core. These were supplied to BODC where they were

scanned, merged with computer-generated scale bars and added to the CD-ROM.
D5.2 The Kasten Cores

X-Ray images are included for the following Kasten cores:

Cambridge Discovery Date Latitude Longitude

Name Name

2K 11879#2 20/7/89 47.7697 -21.6250
3K 11880#2 21/7/89 47.7845 -20.3200
4K 11881#5 25/7/89 49.8475 -21.2720
5K 11882#4 26/7/89 50.6876 -21.8630
6K 11883#3 27/7/89 51.1155 -21.2000
7K 11884#4  28/7/89 51.7531 -22.5390
8K 11886#2 30/7/89 52.5033 -22.0620
9K 11889#2 31/7/89 53.6963 -21.3200
10K 11890#2 01/8/89 54.6671 -20.6540
11K 11891#4 01/8/89 55.1928 -20.3460
14K 11896#1 03/8/89 58.6288 -19.4350
15K 11898#1 04/8/89 59.0894 -20.1130
16K 11902#1 07/8/89 59.4693 -23.2430
17K 11905#1 10/8/89 58.0010 -16.5010

D5.3 Digitisation Procedures

The material arrived at BODC as strips up to 3m long and 12.5cm wide made up of
33cm (approx.) segments joined together. It was decided that separating the
segments was unwise due to the risk of damage and of getting the unlabelled
segments out of order. Consequently, the use of a flatbed A4 scanner was ruled out
as such scanners are invariably hinged along their short axis. However, scanning
long images accurately with a hand scanner is virtually impossible.
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The problem was solved by building a jig for the hand scanner. The photograph was
clamped to the base of the jig and the scanner was kept accurately on track by rails
along each side. The joins between the individual photographs were not perfectly flat.
Consequently, each segment was scanned as a separate image to prevent distortion
when the scanner ran over these joins.

The images were scanned using a Logitech ScanMan 256 level grey scale hand
scanner. The scan head was not wide enough for the image to be recorded on a single
pass. As a result, the image was recorded in two overlapping passes which were
stitched together using the FotoTouch software supplied with the scanner. This
proved to be a simple and effective procedure.

The images were saved out of FotoTouch in PCX format and processed using a
bespoke program to incorporate the scale bars. After viewing to check the scale bars
against actual measurements on the photographs, the images were converted into
Tagged Image Format (TIF) format using FotoTouch.

TIF format has been used because it is generally regarded to be the most portable
image format between platforms. Unlike the compressed TIF format used for satellite
images (see section D6), the TIF files produced by FotoTouch have proved to be highly
portable and have been successfully imported into every shareware and commercial
image handling package available for testing.

Should any problem be encountered reading the TIF files or if another format is
specifically required, the shareware package Paintshop Pro may be used to import
the data and export them into a wide range of formats including JIF, BMP and PCX.

D5.4 File Naming Convention

The files are all stored in directory KASCORE. Undermneath this are a series of
subdirectories, one for each core, named using the originator’s convention (modified
to avoid a leading digit) such as K5, K8 etc.. Within each subdirectory are two types
of file: image files and core description files.

The image files are named using the convention PARTx.TIF where x is a single digit
number. Each image represents approximately 33cm of the core and the files are
numbered from 1 at the top of the core. Thus the file KASCORE\K5\PART1.TIF
contains the image of the top 33cm of Kasten core K5,

The core description files contain plain language descriptions of the core sections
that were supplied with the photographic material. These are named using the
convention BOFSxxx.yyy where xxx is the originator's name for the core. The file
extension, yyy, specifies the format of the document which is either WordPerfect 5.1
(WP), flat ASCII text (.TXT) or PostScript (.PS). For example, the flat ASCII
description of core K5 is in file KASCORE\K5\BOFS5K.TXT.

D5.5 Using the Image Files

The scale of the core image data set is small enough to allow it to be navigated with
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ease using the description of the directory structure given above. Simply move to the
directory of the core of interest and view the images in ascending numerical order.

Viewing the images is simply a matter of loading them into a suitable utility.
Paintshop Pro is a shareware Windows utility which is both readily available and
ideally suited to the purpose. The package is not simply a viewer: images may be
printed, resized, subsampled, filtered, contrast adjusted or exported in different
formats using the package. Packages offering similar capabilities abound in both the
shareware and commercial sectors of the software market.

The core descriptions may be accessed in a number of ways. The flat ASCII versions
may be read by loading them into any text editor or word processor. Windows users
will find that if the directories are examined using File Manager, the .TXT files may
be read in Notepad by simply double clicking them.

The WordPerfect and PostScript versions of the files are more aesthetically pleasing
than the flat text files. The WordPerfect files may be read using most of the modern
word processors. Hard copy may be produced from the PostScript files by copying
them to a suitable printer.
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Section D6

BOFS Satellite Images

D6.1 Introduction

During the BOFS programme, significant efforts were made to supply research
vessels at sea with processed satellite images in as near to real time as possible to
assist in the direction of cruise operations.

During 1989 and 1990, the techniques were developed and a small number of images
were sent to the ships at sea. However, largely due to abundant cloud cover, the
results were useful but not dramatic. Drama came in 1991 when clear skies and a
massive coccolitophore bloom coincided with cruise Charles Darwin 60. The resulting
images not only influenced the scientific programme of the cruise but also clearly
showed the evolution of structure in the North Atlantic over a period of several days.

The images were taken by the AVHRR on the NOAA satellites and show reflectance
in either the visible or infra-red bands. A full description of the image processing
methodology, the images themselves and bibliography are included with the data on
the CD-ROM.

D6.2 File Naming Convention

The images are presented in the directory SATIMG. The filenames reflect the date on
which the image was taken, followed by an T’ for infra-red images. Thus the visible
image for 17th June 1991 is in file 17JUN91 and the infra-red image for the same
day is in file 17JUN91I.

The file extension refers to the image format. This is either TIF or PCX. Every image
is present in both formats. The reason for this is that the images were supplied to
BODC and copied onto the CD-ROM in a compressed variant of TIF. It was found
that several packages had problems reading this format. In fact, of the packages
available, only Paintshop Pro could import the images. Consequently, they were
converted into PCX to make them accessible to a wider range of software packages.

The image documentation is contained in the directory DOCU\SATIMG which
contains a single document (SATIMG) in three formats as shown by their file
extension. These are flat ASCII (.TXT), WordPerfect 5. 1 (WP) and PostScript (.PS). The
document may be consulted using a text editor or Windows Notepad (.TXT), most
modern word processors (.\WP) or as hard copy by copying the .PS file to a PostScript
printer. For convenience, the same document is included in flat ASCII format in the
SATIMG directory under the name README.TXT.
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D6.3 Using the Image Files

The scale of the satellite image data set is small enough to allow it to be navigated
by simply browsing through the contents of SATIMG directory.

Viewing the images is simply a matter of loading them into a suitable utility.
Paintshop Pro is a shareware Windows utility which is both readily available and
ideally suited to the purpose. The package is not simply a viewer: images may be
printed, resized, subsampled, filtered, contrast adjusted or exported in different
formats using the package. This is the only package tested by BODC which was able
to import the files in TIF format. Windows users should not forget that PCX files may
be viewed using the Paintbrush package in the accessories program group.
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Appendix 1

File Formats Used on the CD-ROM

Al.1 Introduction

Much of the data on the CD-ROM is supplied as simple comma separated value (CSV)
or flat ASCII files which require no further documentation. However, the surface
underway data set is present in a structured binary format termed 'binary merge
format’. Software utilities are supplied with the CD-ROM which will satisfy the
requirements of users equipped with PC clones. However, due to the flexibility of ISO
9660, it is possible to access the data on the CD-ROM from other platforms such as
Unix or Macintosh.

Users on these platforms wishing to access the underway data will need to develop
interface software. The description of binary merge format in this section is provided
to make this possible.

Al.2 Binary Merge Format

Binary merge format is a binary format for the compact storage of high volume time
series data. The format was initially developed for use on an IBM main-frame and
subsequently adapted for use on Unix workstations.

The file structure comprises a single header record followed by the datacycles. All the
data on the CD-ROM in binary merge format have a regular time channel with a
sampling interval of 30 seconds.

The structure of the header record is:

Cruise identifier - 12 byte character

Pointer to first data record - 4 byte integer

Pointer to last data record - 4 byte integer

Number of data channels excluding - 4 byte integer

date and time (always present)

Processing status mask - 4 byte integer

Data source indicator - 4 byte integer

Project indicator word - 4 byte integer

Padding - set to binary zero

Channel identifiers - 1 byte per flagged channel

The cruise identifier is of the form DInnn/yy (for Discovery cruises) or CDnn/yy (for
Charles Darwin cruises) where nn is the cruise number and yy is the year in which
the data were collected. It is stored in ASCII character code.

The processing status mask indicates the data processing operations to which the
data have been subjected. The principle of a bit mask is that each bit in the word is
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given a specialised meaning. In the description of the meanings of each bit below, the
description is true when the bit is set on. The bit numbering convention used is 1
(most significant) through 32 (least significant).

The bit meanings are:

- Thermosalinograph salinity calibrated
- Thermosalinograh temperature calibrated
- Navigation checked and gaps filled by interpolation
- Unassigned

Unassigned

- Unassigned

- Unassigned

- Transmissometer converted from voltage to attenuance
- Unassigned

10 - Unassigned

11 - Unassigned

12 - Unassigned

13 - Unassigned

14 - Unassigned

15 - Unassigned

16 - Phosphate baseline correction applied
17 - Phosphate calibrated

18 - Nitrate calibrated

19 - Nitrite calibrated

20 - Silicate calibrated

21 - Silicate drift corrected

22 - Ammonia calibrated

23 - File has been workstation screened
24 - Irradiance channels calibrated

25 - Nitrate baseline corrected

26 - Nitrite baseline corrected

27 - Silicate baseline corrected

28 - Amimonia baseline corrected

29 - Urea baseline corrected

30 - Urea channel calibrated

31 - Unassigned

32 - Unassigned

©ONO U WK =
'

The data source and project indicator words have no relevance to the data stored on
the CD-ROM. They will always be set to zero and one respectively.

The padding words are included to ensure that the header contains the same number
of bytes as the data records which follow. Consequently, the number of words of
padding depends upon the number of data channels (it is in fact the number of data
channels minus 7).

The channel identifiers are single characters, encoded in ASCII, which specify the
channels (other than date and time which are always present) in the file. The order
of the identifiers in the header specifies the order of the data channels in the data
records.
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The channel identifiers are defined as follows:

= Latitude (deg +ve N)

= Longitude (deg +ve E)

= Temperature (C)

= Raw fluorescence from Turner Designs through-flow fluorometer
= pCO, (patm)

= Salinity (PSU)

= Chlorophyll from Turner Designs (mg/m?)

= TCO, (pmol/kg)

= Optical attenuance (per m)

= Bathymetric depth (m)

= Distance run (km)

Photosynthetically available radiation (W/m?)

PH (pH units)

= Temperature of the pH determination (C)

= Solar radiation (W/m?

= Ammonia (pM)

Dissolved oxygen at in-situ temperature and salinity (pM)
Nitrate + nitrite (pM)

= Nitrite (uM)

= Phosphate (uM)

= Silicate (uM)

= Absolute wind speed (knots)

= Absolute wind direction (degrees from which the wind blows)
= Barometric pressure (mb)

Dry bulb air temperature from port bridge sensor (C)

Dry bulb air temperature from starboard bridge sensor (C)
Long wave radiation (W/m?

Raw signal from Chelsea Instruments Aquatracka fluorometer (V)
= Chlorophyll from Aquatracka (mg/m°)

Attenuance calibrated in terms of calcite (mg Ca/m?)
Potentiometric alkalinity (HEq/kg)

Combined dry bulb air temperature (C)

= Combined wet bulb air temperature (C)

non
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At the right hand end of the header record are up to 3 blank padding bytes to ensure
that the record length is a multiple of 4 bytes (to allow it to be specified in terms of
words). The same number of padding bytes is also added to each datacycle record.

Each datacycle contains the date (word 1), time (word 2), the data values (words 3
to number of channels plus 2) and their flags. Date is stored in binary integer form
as a 'Loch day number’, defined as the number of days elapsed since the start of the
Gregorian calendar. Time is stored in IEEE binary floating point representation (as
used on Unix systems) as a day fraction (06:00 = 0.25, 12:00 = 0.5 etc.).

The data values are stored as IEEE binary floating point numbers in the order
prescribed by the channel identifiers in the header. At the rightmost end of the
record are the data quality control flags occupying one byte each. The flag definitions
used are as follows:
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B - Baddata

G - Good data

1 - Interpolated data

N - Null data

S - Suspect data

U - Data outside range of calibration

The main problem awaiting those who wish to access the binary merge files without
the assistance of the software interface provided is the conversion of 'Loch day
numbers’ into calendar dates. IEEE floating point structure is rapidly establishing
itself as a de facto standard and therefore should not prove to be a problem.

The following subroutine listings, one in Fortran and one in Pascal, convert a Loch
day number into year, month and day.

SUBROUTINE CMAADY (IDY, IDATE)

C#S e de de ke de sk kT K % ok ke vk vk e ok gk gk ok e ke ok ke ke ok e e % o e ok ok gk ok ok ok ok ok ok % ok o ke o o ok e ok %k ok e ok e e e ke ke
c TITLE - S CMAADY VR - 1.0 AUTHOR - MDBS/SGL DATE - 79FEBO1
c

e S/R calculates date given the number of (complete) days since

¢ 1760.01.01 (= 0 days elapsed). Not valid for 21'st century

CHE  Fhkkokkdod &k or ok %k koo ook ok ook ko ook ok ok o ok ok ok ok Rk o ke Rk Rk
c
C ARGUMENTS

C _________
c
c 1DY - No. of complete days elapsed
CO IDATE = 3 element array containing 1) year, 2) month
C and 3) day of month
[
DIMENSION IDATE(3)
INTEGER MONTH(12)/0,31,59,90,120,151,181,212,243,273,304,334/
Ic = 0
e
IDYCO = IDY - 51133
ICEN = 19
10 IF(IDYCO.GT.0) GO TO 20
ICEN = ICEN - 1
IDYCO = 1IDYCO + 36524
GO TO 10
20 IDYC = 1IDYCO - 365
IF(IDYC.GT.0) GO TO 30
IDYC = IDYC(
IDATE (1) = ICEN*100
GO TO 40
(8
C NOW DETERMINE NO OF FULL LEAP YEAR CYCLES PRESENT
C
30 NLPYR = (IDYC-1)/1461
IYR = 4*NLPYR
IDYC = IDYC - NLPYR*1461
IYRX = (IDYC-1) /365
IF(IYRX.EQ.4) IYRX = 3
IDYC = IDYC - IYRX*365
IDATE (1) = IYR + IYRX + ICEN*100 + 1
IF(IYRX.EQ.3) IC =1
C
C NOW GET MONTH AND DAY
c

40 L = 13
DO S50 I =1,12
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L = L -1
IF(L.EQ.2) IC = 0
MN = MONTH(L) + IC
IF(IDYC.GT.MN) GO TO 60
50 CONTINUE
e
60 IDATE(2)
IDATE(3)

[[]]
Er

IDYC - MN

RETURN
END

Type
IntArr = Record
Y : Word;
M,D : Byte
End;
Const
M on t h Sum i Arravy [ 1 . .12 o f
Word=(0,31,59,90,120,151,181,212,243,273,304,334);

Procedure Cmaady(Var Idy : LongInt; Var tDate : IntArr);

{ S/R calculates date given the number of (complete) days since }
{ 1760.01.01 (= 0 days elapsed). Not valid for 21’st century }
Var

iC,iCen,nLpYr,iY¥r : Longlnt;
mn,i,L,iYrx : LongInt;
iDyc, iDyc0O0 : LongInt;

Begin
IC := 0;
IDYCO := IDY - 51133;
ICEN := 19;
While IDYCO <= 0 Do
Begin

ICEN := ICEN - 1;
IDYCO := IDYCO + 36524
End;
IDYC := IDYCO - 365;
IF IDYC<=0 Then
Begin
IDYC:= IDYCO:
tDate.Y:= ICEN*100
End
Else
Begin
{ NOW DETERMINE NO OF FULL LEAP YEAR CYCLES PRESENT }
NLPYR := Trunc{(IDYC-1)/1461);

IYR := 4*NLPYR;
IDYC := 1IDYC - NLPYR*1461;
IYRX := Trunc((iDYC-1)/365);
IF IYRX=4 Then
IYRX := 3;
IDYC := IDYC - IYRX*365;
tDate.Y := IYR + IYRX + ICEN*100 + 1;
IF IYRX=3 Then
€ v= 1
End;
{ NOW GET MONTH AND DAY }
L := 13;
I:=1;
While I<13 Do
Begin
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IC:= 0;
MN := MonthSum[L] + IC;
IF IDYC>MN Then

tDate.M:
tDate.D:
End;

L;
Integer (IDYC) -
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