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SECTION I

INTRODUCTION
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Migratory pathways of adult sockeye salmon (Oncorhynchus nerks) on
their way to the spawning grounds in Babine Lake were monitored by ultrasonic
tracking techniques in 1969 and 1970. This report presents procedures and
computer programs used for processing the tracking data. It also contains
instructions for coding meteorological and other environments 1 data for further
analysis.

Investigators employing ultrasonic tracking techniques to study
movements of aquatic animals use a variety of methods to record and analyze
their data (Johnson 1960, Hasler et a1. 1969, McCleave and HarraH 1970,
Yuen 1970, Leggett 1971, Madison et al. 1972, Evans 1972). Standardizing the
collecting and processing methods of such data makes comparisons between
different studies easier and more meaningful. We hope that the recording and
analysis procedures discussed in this report can be a base for such
standardization.

MATERIALS AND METHODS

Experimental animals

Sockeye 8almon were obtained fran fences in the main salmon rivers
entering or draining Rabine Lake. The fish were transported 15 to 60 km
by boat to the release or holding sites. Holding times ranged fran 0 to 6
days with an average of 2 days.

Tagging procedure

Sonic tags (56 mm X 14 mm, Smith-Root Electronics Ltd.) were inserted
through the mouth into the fish I s stomach with the transducer end facing the
taU. The tags had frequencies of 65, 70 and 75 KHz and repetition rates of
approximately 0.6, 1.2, 2.5 and 5 pulses per second. All experimental fish
were marked with a Petersen disc tag bearing a number and return address for
easy recognition at fences or on spawning grounds.

No anaesthetic was used during transportation or tagging. The complete
operation of applying internal and external tags took less than a minute. The
salmon were allowed to recover in a net alongside the boat for about 15 to
30 min until they regained eltuilibrium. This usually occurred after caning
to the surface to gulp air a number of times. They were released by pulling a
slipknot on the bottom of the net.

Tracking procedure

Sonic-tagged fish were followed with a barge equipped with hydrophones
and receivers (models: Smith-Root 5-70 and Lawson). Distance of the tracking
barge fran the fish was estimated to vary between 100 and 300 m with an average
of 200 m.
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Every 15 mini the position of the tracking barge was plotted on a
map using radar (Decca 101) and/or a sextant (Plath). The barge was not moved
closer to the fish for positioning for fear it would affect the fish I 8 behaviour.

Since size of the maps equalled the radar display at the 2-mUe range
plots were quickly accCXDplished by tracing shore contours and center of radar
picture on a circular piece of transparent plastic and aligning this on the map.

Weather and water observations were made every 3 to 4 hours'; during a
track following coding instructions given in section 4. Minimum and maximum
temperatures for the day, barCIDetrlc pressure, precipitation and hours of
aunshine for the day were obtained from meteorological records taken by the
Fhberies Service on Babine Lake. All observations were punched on canputer
c.rda for further analysis. Changes in environmental conditions occurring
between regular observation times were noted on the maps.

ANALYSIS OF IlI.TA

The objective of the following analysis was to obtain information on
speed, direction and angular change of movement and to compare these parameters
with changes in meteorological conditions during the time of observation.

Three types of cards, one Position Card (P) and two Header Cards
(Fl and F2), containing the pertinent data for each track were prepared for
computer analysis. Instructions for punching these cards are given in section 2.

Position plots of each track were digitized with a Trilateral Reader
snd punched on paper tape. The reader consists of a rectangular plate (40 X 50
cm) with a potentiometer mounted on each top corner. The potentiometers hsve
a spring-loaded drum, around which a string is wrapped. Both strings are
attached to a pointer which can be moved across the map. The pointer's position
on the map and the two potentiometer drums are the apices of a triangle. The
distance between the two drums (the base of the triangle) is a known constant
and the string lengths are determined by the potentiometers and displayed on
digital voltmeters. The voltmeters are interfaced with a Teletype to transform
the data to paper tape. Accuracy of the Trilateral Reader is +1 mm over a
distance of 600 rom (diagonal of screen). This apparatus was also used to

lpresent practice is to take position plots every 30 min. Analysis
and checking of data are enhanced by taking these plots exactly at the half
and full hours.

2At present weather and water observations are made every 2 hours
on the hour. These environmental conditions are then canpared with information
on .peed, direction and angular change fran 1 hour before to 1 hour after the
v.ather and water observations.
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digitize the map of sabine Lake.

A number of computer programs were written to plot tracks in appropriate
lake areas and to extract information on speed, direction and angular changes of
movements. All mainline programs are in Fortran 1130 (8 subset of Fortran IV)
and were used under Disk Monitor Version II of an IBM 1130 computer with 16 K
core. The complete system includes 8 paper tape reader, disk, card reader J

card punch, typewriter/keyboard, printer and plotter. A flow chart of analysis
sequence is presented in Fig. 1. Source decks of the programs listed in the
flow chart are available on request from the Computer Centre, Pacific Biological
Station, Nanaimo, B. C., Canada.

Plotting of map and tracks and punching of new position cards

Program DVCC controls the following operations:

1. Reads pairs of string lengths from. the paper tape, which
were obtained with the Trilateral Reader. Subroutine GETZ
converts the Al format to an integer and checks for errors.

2. Converts these string lengths into x-y coordinates using
subroutine CORD2.

3. Rotates points with respect to true north-south so that
separate sections of map and/or track are properly lined
up. Large maps and tracks had to be digitized in sections
which are canbined in this program.

4. Transforms the x-y coordinates in relation to a master
reference point on the map and scales them in kilometers.

5. Sets up file record DVMF.

DVCC was written for 8 specific system (Trilateral Reader 
paper tape) and will have to be modified if other digitizing
techniques are used.

Program MTPLT plots either a map or a track or both in the
desired scale. Sections where signal was lost are indicated
by a dashed line. When a salmon went around a point of land,
positions are interpolated for the plotting procedures.
The interpolated points are not used in the analysis of speed,
direction and an angular change of movement. MlPLT is a
self-contained program and can be run separately fran DVCC
provided the proper input is supplied.

An example of actual map and track plots is presented in Fig. 2. A redrawn
version is given in Fig. 3. Indicated are start and end of track and the path
covered by the tracking barge while following a salmon. The crosses (Fig. 2)
or dots (Fig. 3) are the position plots at approximately 15-min intervals.



_ 6 _

Solid and dashed lines connecting the plots 1n Fig. 3 represent, respectively,
night and day sections. Civil twilight was used for separating the day fran
the night observations. Stippled line sections show portions where signal wss
lost. Arrows alongside tracks indicate direction of movement.

Program PUNCH reads the x-y coordinates in kilaneters fran the DVMF
file and combines these with data from the Position Cards (P) to punch New
Position Cards.

Speed of movement

CREF uses information fran the New Position Cards and the Header
Cards Fl and F2 to create a file TEST (see Table 1 and 2), which is used by
program MACHI to calculate speeds of movement for day or night and for different
days of the track. Program MACHI requires subroutines HEAD and SWIM: MACH!
can also give speed of movement for different intervals of the day, but there
must always be a dawn (-200) and a dusk (-100), which are inserted in their
proper places on the time scale. See Table 3 for an example of the output of
MACHI for track 14-70.

MACH2 performs similar operations to MACHl, except that it separates
the data in predetermined time intervals with no regard to twilight periods.
This program is useful when regular time intervals are required, such as for
regressions with environmental data. An output example for track 14-70 is
presented in Table 4.

Direction of movement

Using information fran the New Position Card (P) and the two Header
Cards (Fl and F2), program ADNTP calculates the direction between successive
positions. It then loads this information on disk file TSDN, together with
track number, day number and time of day. For an example of output of ADNTP
see Table 5.

Program CBMTP groups vector directions over certain time intervals.
For this operation subroutine PUTI is required to convert integers to Al format.
CBMTP also calls links to programs DIRTP and PLTP. The programs for analysis
of direction of movement are designed to handle a maximum of 31 tracks with a
maximum of 310 positions per track. DIRTP and PLPT are not self-contained and
have to be run a8 a package with CBMTP.

Program DIRTP calculates parameters of the circular normal distribution
using the Rayleigh test (Batsche1et 1965) and prints out vector directions, sum
of sines (W), sum of cosines (V), total number of data points (N), direction
of vector resultant (THETA), vector resultant (R), vector strength (A), Rayleigh
statistic RaiN (Z), coefficient of concentration (KAPPA) and the angular
deviation (Table 6, 7 and 8). This program also checks for bimodality by
doubling the angles of the vectors (Groot 1965, Batschelet 1965). A bimodal
distribution can thus be generated to a unimodal one and when the vector
strength (Aa) for this vector summation is almost as great or greater than
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for the urunodified distribution, (1. e. A;,l>(A1-O .10» the new statistics are
printed in addition (for example see Table 7).

To determine the coefficient of concentration (KAPPA) information
contained 1n Table B from Batschelet (1965) is loaded in file TABLB by TLQ.4.D.
Subroutine ANGLE converts angles from the arctangent function into compass
directions in degrees True North.

DIRTP also performs a test of goodness of fit (X2 test, Batschelet
1965 J p. 25), compares the calculated mean direction with 8 theoretical
direction (Batschelet 1965, p. 29) and compares mean directions with each
other (Batschelet 1965, p. 33) (see Tables 7 and 8 for examples).

Program PLPT plots the vector distribution and the vector resultant
on a compass diagram for each time interval (Fig. 4). For bimodal distributions
a directional axis is presented in addition (Fig. 5). PLPT requires subroutine
QSORT to sort directions in ascending order.

Angular change of movement

Disk file TSDN contains directions between successive positions.
Program TATP cslculates the degree of change between following vectors in both
clockwise and counterclockwise directions and loads this in data file TSDT.
An example of file TSDT as printed by program ADHTP is given in Table 9.

Program ATPLT plots clockwise and counterclockwise angular changes
over time for the entire track (Fig. 6). A histogram of percent frequencies
of left- and right-hand turns in 10 0 intervals is printed and plotted by
program TAHIS (Table 10 and Fig. 7) and program TACUM gives a cumulative plot
of left- and right-hand turns for each track (Fig. 8).

Environmental factors

Available library programs for linear multiple regression analysis
[such as IBM (IBM Statistical System No. CA06X, Program REGR), Lindsey (Lindsey
1971) and Berkeley (Borkon and Boles 1971)] can be used to determine the effect
of environmental factors on speed, directional tendencies and angular changes.
To facilitate such analysis the weather and water observations are recorded in
digital form following instructions given in section 4. A sample of the record
sheets used is given in Fig. 9.
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SECTION 2

PREPARATION OF POSITION

AND HEADER CARDS





Column
number

2-5

7-10

11

12-25

26-27

28-30

31

32-35

36
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Position Card Code

Description

Track type 1 - Sonic track
2 :I Float track
3 :I Control

(Identification tag only.
No sonic tag.)

Track no. and year 01 to 99
69, 72 etc.

Blank

Track pos'n no. Sequential pas 'n. nos.
from start of track
0001 to 9999

Blank

Pos 'n co-ordinates* N-S and E-W distances
from master reference
point in km

Blank

Date Day no. from Jan. 1 • 001 to Dec. 31 
365

Blank

Time 24 hr clock 0001 to 2359
N.B. for midnight use 0001 (change
date)

Blank
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Position Card Code (cont'd)

Column
number

37-40

41

42

43

44

80

Description

Water depth in feet

Blank

Pos 'n - day or night 1 = Day
2 = Night

Blank

Pos 'n fish lost or found 1 = Lost
2 = Found

Card P = Position card

*Field 12-26 is blank until filled by program PUNCH to make
New Position Cards.
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Header Card Code Card Fl

Column
number Description

Track type 1 - Sonic track
2 - Float track
3 a Control

(Identification tag only.
No sonic tag.)

2-5 Track no. and year 01 to 99
69, 72 etc.

Agency 1 '" FRBC (Nanaimo)
2 = FRBC (St. Andrews)
3 = D of F (Vancouver)

8-11

Transmitter type and size

Transmitter no.

.. Smith-Root
Cylindrical
9/16" X
2 1/4"

.. Smith- Root
Cylindrical
'B' type

12-13

14-15

16

Transmitter frequency Frequency in KHz

Transmitter pulse rate Pulse rate/sec
Units and tenths

External tag type and size 1 = 1" db.
white disc
prefix B

2 - 1/211 dis.
red disc



Header Card Code (cont'd)

Column
number

17
18-21

22

23-24

25-26

27

28

29

30

- 16 -

Card FI

Description

External tag no. Letter prefix
(Fish identifi- Number 1 to 9999
cation)

Species I - Sockeye
2 '" Chum
3 - Pink
4 - Coho
5 - Chinook
6 - Steelhead
Blank - Unknown

Scale no. 1 to 99

Freshwater age Number of freshwater checks
Ocean age Number of ocean checks

e.g. 22 '" A 53 fish
Columns left blank if age
not known
99 - Scale regenerated

Condition of fish 1 - Good
2 "" Fair
3 - Poor
4 '" Sampled, not released

Maturity of fish I '" Red
2 '" Green

Sex 1 ... Hale
2 - Female
Blank - Unknown

Anaesthetic used 1 '" MS222
Blank. - Not used



Header Card Code (cont I d)

Column
number

31-33

34-36

37-39

40-44
45-49

50

51-53

54-58
59-63

64-78

79

- 17 -

Card FI

Description

Fork length Tip of snout to fork of tail to
nearest 0.5 em beyond the fork
of the tail. e.g. if taU falls
on 49.6, 49.7, 49.8,49.9 or 50.0
em record 50.0 em or 500

Weight Weight recorded in decagrams (001 to
998, 999 • weights over 998)

Date of capture Day no. from Jan. • 001
to Dec. 31 • 365

Location of capture
Latitude e.g. 55106.55°10.6'
Longitude e.g. 26354 - 126°35.4'

Method of capture 1., Fence
2 - Stream (Dipnet J etc.)
3 - Purse seine
4 ., Gillnet

Holding period In hours, 1 to 999
(including transport
to release site)

Holding location
Latitude e.g. 55106 • 55°10.6'
Longitude e.g. 26354 - 126°35.4'

Blank

Card
Identification
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Header Card Code Card F2

Column
number Description

1
2-5

6-9

10-12

13-16

17-21
22-26

27-29

30-33

34-38
39-43

External tag no. Letter prefix
(Fish identiU- Number 1 to 9999
cation)

Track no. and year 01 to 99
69, 72 etc.

Release date Day number fran Jan. 1 "" 001
to Dec. 31 ,. 365

Release time 24 hr clock, 0001 to 2359
N.B. for midnight use 0001
(change date)

Release location
Latitude e.g. 55106,. 55°10.6'
Longitude e.g. 26354 - 126°35.4'

Track termination date Day no. from Jan. 1
= 001 to Dec. 31 =
365

Track termination time 24 hr clock 0001 to
2359. N.B. for
midnight use 0001
(change date)

Track termination
Location
Latitude e.g. 55106. 55"10.6 1

Longitude e.g. 26354 ." 126°35.4'

44 Reason for
termination of
track

1 - Signal lost
2 - Track abandoned

(weather, fatigue, etc.)
3 - Fish entered river or

creek
4 - Fish taken in fishery



Header Card Code (cant'd)

Column
number

45-49

50-54
55-59

60

61-78

79
80

- 19 -

Card F2

Description

Recovery year 71, 72 etc.
and date Day no. from Jan. 1 - 001 to

Dec. 31 = 365

Recovery location
Latitude e.g. 55106 "" 55°10.6'
Longitude e.g. 26354"" 126°35.4'

Recovery method 1 "" Stream
2 "" Cillnet
3 :;;: Purse Seine
4 :;;: Cillnet

Blank

Card
Identification
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SECTION 3

PROGRAMS

(WITH OUTPUT EXAMPLES)
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SYSTEMS FLOW CHART FOR ANALYSIS
OF SONIC TRACKING DATA

Fig. 1. Systems flow chart for analysis of sonic tracking data.
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Job control cards for sonic tracking data.

I JOR
I XEQ DVCC
FILESII,OVMFI

I JOR
I XEQ CREF
FILESII,TeSTI

I JOB
I XEO ECHO
rILESII,TESTI

I JOR
I XEO MACHI
FILESIl,TESTI

_I
lllllil

6
000-200080012001600-100

II JOB
II XEO MACH2
oFILESll,TCSTI
1470120

II JOR
II XeD AONTP
-FILESI1,TSONI

II JOR
II XEO C8MTP I
·FIL[S(1,TSO~I,(5,TABLO)

TRACK NUM8ER , ANGLES FROM TRue ~ORTH, DAY
147018211980240

II JOB
/I XED TATP 1
oFILESII,TSON) ,12,TSOT)

12407

II JOR
/I XEO ATPLT
of I LES 12,150 T)
11401896

/I JOB
/I XEO TAHIS
oFILESI2,TSDTI
11401896

/I JOB
/I XECJ TACUM
of ILES 12, TSOT I

TO DAY



........
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PROGRAMS

POR

MAP AND TRACK PLOTTING
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II JlH,
II QUP
..... , lr{tUA fA W$ VA I'll/r-o.r 329

STAR Tan1
SURlO::'2
STAR TO(,3

TAPE,f'fP:WRITF.R,KEYBOAo{Q,1403 PRtNTFR,OISKI

OVCCUOL'1
DlfCC("t(i!" Z
oveco"('}
l)VCCaOIl 4

ovC::('lO~ 5
l)vCCOOI..O
,JVCCOOJ7
Dvccocr~

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• OVCCooGY
OVCC0010

l"~O",(A'" FU'ICfIO'l ••• ovceO:'11
TJ ~EAD DIGIrllfl"l OATA OF ~1"'P5 OR FrS'" TR"'CKS, PRnOUCFO BY '" flU - DveeorlZ
LAT~~.&.L Pt:"'DE~. II::j\CH DAT~ POI IT IS RfP~ESENTEO RY TWn STRI'IG OvCeoa13
L': ~THS) oveCO('14

- TO CO~VE,(r STl{t .) LPIGTHS TO X,Y Cf)O.{OINoHES, ROTHE "NO SCIILE wITH OV(C:'lOI5
,(:'~tlEcr TO" "'"sr:Q R[FC~E""CE POI.T. 11"4 UNITS OF '<IVH1(TERSI OVC::'0016

- Til SUPiJLY II. PI-'P'TCO 111110 PlJ'lCllEO tQPTlo"au OUTPUT OF THE X,Y CO - oveeOOl1
O:(ul-"" Tr.S. oveCOOIH
Ttl STOKE iJ~ DI~I( O.\Tfr. FILE Ol/~F, THE FOLl{hll"lG INFORM"TIO~ PER oveeoolq
l(!::ClJRD ••• Wl,{1) 1. - PlCTTER PEN eOMf"IANO ovCCOOZO

1 - " - X (UO~OI"lUE OVCCI)~L'1

4 - ') - Y cmJ;{OI NUF. ,Jvc(rC;2
cr '-"CH DATA, POINT. 0'/CC0023

0I/CCOO,4
FILE OVI'IF REQIIII{(S '12Q SECTlIRS or USER'S A,l{;:A FOR A, "IAXIMUM QF 21,00(' OVCClJ025

OATh Put'lT Sfl)W"GL USE .FILCSII,OI/I'lFI TO t:XECUT~ THfS PRO~l{AM. OVCC002b
OVCC0;)21
OVCCOC28
ovec 0029
OVCC oedO
OVCC0031
IlVCCOOl2
0l/CC0033
OV(C0034
OVCC0035
[}VCC0036
0l/CC0031
OVCCOC'3"1
OVCC0039
OVCC0040
OVCC0041
ov(e0042
OVCCOD43
OVCCOOl.o4
QVCCO('45
OVCCO(l4o')
ovCCOO.;1
OVCCOfl4B
OvCC0049

prNNINSVLA ET~. ovCCOO~O

II JO,l
II .. n'~
• LI STALL
-IIV •.,URD l'IT': ... i:a5
.!J::SI1442 Pt!I:H,Pl\o:;J
•. '-"e:: o\'cc.
•• OVCC - XIV COn'WI"Ar~ LOAD OF FII: OV'olr.

;; PAoER TAP( INPUT FDRI'.AT •••
11 CARRIAG: ~ETURN, LINE FEED CHAPACTER5.
21 TITL[ ( .... Al(I~t1"'1 OF 70 CtlARAClERSI
JI CARRIAGl /{EfURN LINE FEED CH"R~CTERS.

41 rlv[ PAIRS or TRILAT[RAl STRI -.: L:::NCTHS.
51 CARrl.I<\(jl .t(TURfJ, I.IN~ FEt:O CHARACTERS.
61 ~TEPS 4 ."'0 5 REPEATED AS ~[CESSARY , OR fiN ASTERt~K IN THE

FIRST IJlr';1l IlF WHAT WOULD NIJR"'ALlY BE .'\ Sl STRING LENGTH, TO
I~DI::"f: t:l\,0 f1F DAfI\ INPUT.

OI5::U:;SIQN OF t'llPur 4
HIE FORMAT I ~ AS f"r)lLnws •••

, S1,S2 SI,S? SI,SJ Sl,S2 SI,S?
w"[KE 51 ,,·~o S2 AftE FOUR Ol,jl T INT(\iER ~UMf\L:RS, REPRESeNTING
leFT M\lO IotIGHT STRI .... G LE·~GTHS rESPECTIVELY. tACH SI , S2 PAIR
AKf; CO~Vf~TF.O T(1 A IX,YI ClJO;{OII\l~Tf. P'dR.

FIJRTHER, rlv: COWolANDS MAY I~MEl)I"T€LY PREel:El) A SI,S2 PAIR •••
onu .. - PiE SI,S2 PAIR FOLLuwl ....G "~E TO Q;EPLACE THE pl{rvlOUS S1,S2

PLeAS:; ~OTE THIS IS " ~llJ)4~El{ SIC'! CHAR6rCTER - flECIMAL
r }(VI\,L(H llF llSC;? ,1F [HCOIC COOC.

OvOI - PE'~ urT COMMMIO FI)~ PLOTTI'IIG - HilS COMMA"'O "lUST ALWI\,YS
I"'~ECE(O THE FIRST S1,S2 11IIT'" POIIH OF A FISH TnACK.

0002 - Pl{ECEEO~ ~"'IY C:XTRA,PUlAl~O SI,S2 OArA POINT.
Till S MAY n~ ~ECESSI\,RY TO vcT f\ FISH "~DUND I\,
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PROGRAM REOUIRES SUBROUTINES
COR02 - STRI"IG LENGTHS TO X,Y COORDiNATE CONVERSIO"'.
CEl2 AND BYTE - 11.1 TO INTEGER CONvERSION WITH ERRO~ CHECK.

0003 - PRECEEOS ANY POINT AT WHICH A FISH is LOST SU8SEQUENTLY. OVCCO(l'il
0004 - PRECEEOS THE FIRST PUINT II.T WHICH II. FISH IS FOUND AFTER DvecoO~2

AceO .... ING LOST. ~OTE - II.NY NUMBEQ. OF INTERPOLATED POINTS "III.Y DVCC0053
OCCU~ BE: TWEEN A 0003 ANn 0004 COMMr\NO, AND SHOULD NOT BE: D"CCCO~4

PRECHDEn BY 11 00"'2 COM"'"~O. CVCCO(S'>
..:. FURTHER, THe FIRST THREE S1,S2 DATA ENTRIES ON TAPE "lUST Af ••• DVCCOU'i6

IJ LOCAL REFER(~CE POINT - THIS POINT IS SIMPLY A POINT WITHIN THE OVCC0057
SECTlO~ or MP OR TRACK OIGITllEI) ON THIS RU .... THJ= OISlA'IlCE UF oVCeOO"8
T"'iS POiNT rQ.O'4 A ~ASTE~ REFERE CE POINT I A POPH wlfHI~ THE DvCCOO'"9
t;NTIRE 4REA REING STUOIEOI "'UST !\C KNOwN OR PREVOU<;LY CALCULATED.DVCC0060

21 THE "ORTH POINT QF A UUE NnRTH - SClUTH VECTOR FOq, THIS SECTlUflt. QVCCOOtl
31 THE SQUTII POPH OF II. TRUE ~ORT" - SOUTH VECTOR FOR THIS SECTION. Dvccont-7

OVC::0063
KEYBUARO ENTRY INPUT QVCCGC£.4

11 THE DISTANCE IN KILOMEHKS THAT ThE LOCAL REFERENtE' PLINT IS OVCCOC.6S
.'lOR TH OF THE "'''STER REFERENCE POPH. OveCO..,66

21 THE DISTANCE IN KILOMETERS THAT HIE LOCAL KEFEQ.EHeE POINT IS EASTDVCe~Qb7

OF THE MASTER REFERENCE POINT. OVCCOO"S
31 FILE RECORD NUMBER AT WHICH STORAGE IS TO BEGIIi ON FilE DVI"F. OVCC0069

THiS WILL FACILITATE SEQUENTAL DIGITIlATIO"l FRO'4 PCl:EYIOUS SECfID"lQVCCOOlc..
41 THE SCALE OF MAP USED 1"1 C[NTIMETERS PER KILOMETER. THIS wILL OVCCC('71

ENABLE b,lL X,Y COORDINATES TO BE IN UNITS OF KILOf"lFTERS • OVCC0012
P~OGR"M AUTOMATICALLY CALLS LINK TO PLOTTING PQ.OGR.&," MTPLT TO PLOT OVCC0073
MAP OR TRACK SECTJO'lS OF FILE OVMF. OVCCOOH
DATA SWITCH ONE 0'11 WILL ENABLE .&, BYPASS OF COORDINATE CARD PU"CHING. OVCC0015

OVCC001*'
OVCC0017
OVCC0018
OVCC0079
OVCC0080

........................................................................ DYCeOOSl
OVCCOOS2

I NTEGER TAPE. PU~CH,TYPE. KE YaD, PR I NT DVCC. 001:13
DIMENSION XIIOOOI,Y{l000I,IPCII000), IOAfA(73) DVCC0084
DATA TAPE,PUNCH,TYPE,KEYBD,PRINT I 4,9,1,6,5 I OVCC0085

C THE ABOVE ARE LOGICII.L UNtT NU"IBERS. DVCC0086
DEFINE FILE 1121000,5,U,KKlI OVeC0087

C DV(C0088
C FOR~ATS OVCC0089
BOO FORMAl (7311,11 OVCC0090
Bb6 FORMAT(I/'ENTER'I'- DISTANCE NORTH IN KILOMETERS OF LOCAL REFERENCOVCC0091
1:l66 IE POINT FROM MASTER REFERENCE POINT - PRESS EOF'/I - THEN ENTER DIDVCC0092
866 2STANCE EAST OF MASTER REFERENCE POINT - PRESS EOF'I' MAXIMUM OF 100VCC0093
Sb6 3 DIGITS INCLUDING DECIMAL POINTll DVCC0094
B67 FORMAT IFI0.0l OVCC0095
942 FORMU (14,2FI0.3,5tx,J51 OVCC0096
946 FORMATI' ',14,2FIO.3,161 OVCC0091
1001 FORMAT 1'1', 73A1/'OP.C.' ,4X,' Xl ,9X,' Y', 5X, I SEQ.NO. I J OVCC009S
S030 FORMAT III'DATSW 1 ON TO BYPASS PUNCH'I OVCC0099
ij034 FORMAT (151 OVCCOI00
90]b FORMAT II/'ENTER FILE RECORD NUMBER AT WHICH STORAGE IS TO BEGIN -OveCOI0l
H03b 1'1' .. RiGHT JUSTIFY NUMBER IN A FIVE COLUMN FIELD') OVCCOI02
9076 FORMATIII'ENTER SCALE OF MAP USEe IN CM. I KILOMETER.'I'MAX OF 10 DoveCOI03
9076 lIGtTS INCLUDING DECIMAL POINT') OVCCOI04
C OVCCOIOS

WRITE ITYPE,S0301 OVCCOIOb
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TO CHECK FOR ASTERISK CHARACTER - END OF DATA.
140 IF CIOAlAll) - Z361b) 150,2000,150

DVCCOIU7
OVCC010B
OVeCOI09
OVCCOI10
OvCeOl11
OVCC0112
OVCC0113
OVCC0114
UVCC0115
OVCC0116
DVCCOl17
OVCC0118
OVCC0119
OVCC0120
DVCC0121
OVee0122
OVCC(l123
OVCC0124
OVCCOl25

THE FIVE SI,S2 PAIRS PER I'lPUT RECOQ,O. OV((0126
OVCC0127
OVCC0128
OVCCOl29
DVCC0130
OVC(0131
OVCC0132
OVC(0133
OVC(0134

0lGITIZ£OOVCC0135
OVC(0136
OVCC0131
OVC(0138
OVCC0139
OveCOlloO
OVCC0141
OVCeOl1,2
OVCCOIl,3
01/(C0144
OVCCOl45
OVCC0146
0l/CC0147
OVCCOl48
OVCC0149
0l/CC0150
OVCC0151
OVCCOl52
OVCC0153
OVeCOl54
OVCC0155
0l/CC0156
0l/ce0151
OVCC0158
DveC0159
OVCC0160
OVCC0161
OVCC0162

READ TO FIRST CAR~lAGE RETURN, u ... e F:EO.

WR I TE lTYPE, ebb)
READ (KEYBD,86?) XMP
READ IKEYBD,8611 YMP
WR ITE {TYPE, 80361
Kt;;AD (KEY8D,81)34) IFnI:
Wit ITE (TYPE, 9016)
READ fKEYBO,8611 SCMAP

KKI :IE IFllE
CALL DATSWII,~lI

K • I
READ TITLE - O~E DUMMY

READ (TAPE,BOO) IDAU
READ (TAPE,BOOI 10ATA
WRITE IPIUNT,IOOll IDATA

TO GET Y VALUE
200 I • I + 5

J :II: I + '3
CALL GET2110ATA,I ,J,IY,U
IF IL-IJ+lIl 201,199,ZOI

TO TEST FOR PEN CONTROL
ZOl IF 1I0AUlJI - Z74561 150,201,150
ZOZ I :IE I - 1

LPC :II: IX
J :IE J - 1
rOELT:II: IOELT + 4
CALL GET21IDATA,I,J,IX,L1
IF IL - IJ+lIl 150,ZOO,l50

TO READ DATA INPUT RECORD.
1 READ lTAPE,8001 10ATA
2 10EL T :IE .3

C OUTER LOOP - 100 - PROCESSES
00 100 II = 1,5
LPC • 0
I :IE (II - 11 • 10 +IDELT
J • I + 3

C CONVERT AI FIELD TO INTEGER FOR SI VALUE
CALL GET21IDUA,I ,JdX,L)
IF (L - IJ+l» 101,200,101

ABovE CHECKS FOR MISREAD I.E. RLANKS
BELOW CHECKS FOR ~U"'BER SIGN CHARflCTER - ERROR IN PREVll1uSLY
POINT, TO BE REPLACED BY THIS SET.
101 IF (JOAlAlll - 315521 140,102,140
102 IOELT :IE IOELT + 1

K :IE K - 1
I :IE I + 1
J :IE I + 3
CALL GETZ(IDAlA,I,J,IX,L)
IF (L - IJ+ll) 150,ZOO,150

C TO
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OVCeOll.3
0l/ee0164

- PUNCH COMPLETE LINE IN WITH CORRECTlUNS'DVCC0165
OveCOlt-6
0l/CC0167
OVCCOlb~

Ol/CCOI ~9
0l/Ce0170
DI/CCOl7l
OVCC0112
DVCCOl73
OVC::0174
DVCC017')
OVCC017t>
DVeC'll77
0l/CC0178
OVce0179
DI/CCOl&O
ovceOUll
DVCCCd 82
OVCCOIB3
0l/CC0184
OVCCOlb'J
DvCC 0 186
0l/ee0181
OVCCOIRt!
DVCC0169
OVCC0190
OVCC0191
OVCC0192
0l/eC0193
DVCC01<~4

OVCC0195
ovce0196
OVCC0197
OVCC0198
OVCC0199
OVC(0200
ovee0201
ovce0202
ovce0203
OV(e0204
ovee0205
OVCC0206
OV(e0207
OvCC0208

OF THE SOUTH POINT OF THE TRUE OVCC0209
Ov(e0210
nV((0211
OVC(0212
ovee0213
OVCC0214
ovce0215
OVCC0216
OVC(0217
OVCC0218

TO CONvERT M<4D STORE lAST PAIRS OF STRING LENGTHS.
CAll CDRD2IX,Y,KI
00 183 KK ,. I,K

183 WRITEll'KKll IPCIKK1,XIKK),YIKKI

ro ALLOCATE STRING PhlRS TO X """'0 Y VECTORS.
NOTE THAT " ~ER(J 51 OR S2 IS NOT PROCESS EO.
lq9 IF IIXI 100,l0t"l,370
HiJ IF (IY) 10a,100,311
371 X{K) ,. IX

V{K) ,. [V
IPC IK) • LPC
I<. ,. I<. + 1

e STORE 1000 PUINTS AT A TtME
IF IK - 100J} lJO,100,l81

C CI)NVERT STRING lE"IGTHS TO x,v COORDINATES.
181 CAll eOR02 (X,V,1000)

DO 182 KK :: 1,1000
C STOkE PEN COMMAND, X AND V COORDINATE II'ol O[SI<. FILE

18Z WRITEll'KKl) IPC1KKI,X{KKI,YIKKI
K • 1

100 CONTINUE
GO TO 1

2000 K :: K - 1
C

C E'~ROk TRAP
ISO WRITE: 11,8021 10ATA
802 FUR ATlI/'lI~E OF ERROR
d(.21f173All

PAUSe: 1
READ 16,11001 IDATA
I<. :: K - II + 1
GO TO 2

TO CONVERT X ANO Y INTO UNITS FROM REFERENCE POINT A~O ROTATE WITH
RESPECT TO TRUE NORTH SOUTH

l :z KKI - (FILE
IDElT ,. 0
KKl ,. IFlLE

C FIRST X,V PA.Ik ARE THE COORDINATES OF THE lOCAL REFERENCE POPH.
REAO ll'KKlI lPC,RX,RV
KKl z IFIlE + 1

SECOND X,V PAIR ARE THE COQRDINI\reS OF THE NORTH POI~T nF THE TRUE
NORTH - SOUTH VECTOR.

READ 11'KKLI lPC,XN,YN
KKl ,. IFllE + 2

THIRD PAlR OF X,V ARE THE COORDINATES
NOR TH - SOUTH VEe TOK.

READ Il'KKlI lPe,XS,YS
J :: 1
IF IXN- XSI 9004,930,9003

9003 THETA :z ATANIABS{XS-XNI/ABSIYS-YNII .. l3.14159/Z.01
IF IVS - VN) 91)02,9002,93:)

9002 THE TA ,. - THE fA.
GO TO 930

9004 THETA ,. ATAN{ABSIVS -YNI I ABS1XS - XN) I
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TO CONVERT MILUI'IETER CO-QROI"ATES TO KILOMETERS.
XIJI a XX I tlO.O-SCHAPI
YIJI :It YY I I11J.O-SC/l4API

TO ROTATE AXIS WITH RESPECT TO TRUE NORTH - SUUTH VECTOR.
XX. X(JI-COSITHEUI + Y(JI - SINITHETAI
YY :o:-IX{JI-S1NITHETAJI+ Y(JI-COSITliETA}

IF (Y$ - YN) Q22,922,930
922 THETA. - THETA
930 DO 300 I ·4,l

Il '"' I + (I FILE - 11
IF IJ -10001 101,301,310

301 READ It'lllIPCIJI,X(JI,YIJI

TO RELOCATE CO-ORDINATES WITH RESPECT TO LOCAL REFERENcr POINT.
XIJI '"' X(J) - RX
YIJI a YIJ) - RY

DVCCll219
OV(e0220
oveecz,zl
OVCC0222
OVC(0223
QVCC0224
OVC(022'5
DVCC022b
OV((0227
ov(e0228
DVCCOV9
[)VCCCiZ30
DVCCCZ31
OVC(0232
ovce0233
OVCC0234
OVCC023i1'j
01l(C0236
OVCC0237
OVCC0238
Dvec 0239
OV((0240
0l/Ce0241
OVce0242
aVCeOZ4]
ovce0244
OV(C0245
aVCC024b

TO PUNCH PEN COMM\ND, )( , Y COURI1INATE AND SEQUENCE "4UMPER IF DESIQ,ED ovce0241
GO TO 1945,941)1,1'11 OV(C0248

940 WRITE (PUNCH,9421 IPC(K) ,XtKI,Y(KI ,KKl OV(C0249
OVC(0250
Ov(e0251
OVCC0252
DVec 0253
Ov(e0254
OV(e0255
QVCC0256
OV(C0257
OVCC0258
OVCC0259
DVCC02bD
OVCC0261
DvCC02bZ
OV(C026)
OVCC0264
DVCC0265
DVCC02bb
QVCC0261
DvCCOZ68
OV(C0269
0l/Ce0270
DVCC0271
OVC(0212
OVCC0273
ovce0274

Tn RELOCATE WI TH RESPECT TO MASTER REFERENCE POINT.
XIJ) :It XIJI + X~P

YIJI • YIJI + y"'P
J :It J + t
GO TO 300

:HO DO 312 K • 1,1100
KKL • IOELT + K + {IFILE-lI
WRITE (I'KKLI IPCIKI,XIKI,YIKI

TO PRINT PEN COMMAND, X, Y COORDINATE AND SEQUENCE NUMBFR
945 WRITEIPR1NT,9461 IPCIKI,XIKI,YIKI,KKL
312 CONTI NUE

IDELT· rOELT + 1000
J • 1
GO TO 301

300 CONTINUE
K • J - t
DO 961 I • 1, K
KKL • IOELT + I + IIFILE -11
WR I TE I t I KKL I rPC III ,X III ,Y I [ I
GO TO 1955,9511,Ml

951 WRITE IPUNCH,9421 IPClIl,X{ll,Y{(},KKL
955 WRITE IPR[NT,9461 IPC{II,X{II,Ytll,KKL
961 CONTINUE

C FILE HAS BEEN COMPRESSED THREE RECORDS - TO ZERO THESE THREE
YY • o. a
XX • 0.0
LPC • 0
J • KKl + 1
WRlTE {l'JI LPC,XX,YY
J • KKl+2
WRITE Il'JI LPC,XX,YY
J :It KIC.L + 3



WRITE Il'JI lpG,XX.""

CAll LINK IMTPl TI
END

II OUP
·OHETt:: Dvec
• ~ TORE WS UA DVCC
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OVCC027S
UVCC0216
ovce0277
OVCC0278
Dvceu2 7~

DVCC02bC'
OVCC0281
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II JOB
II FOR
·OUE WORD HlTEGERS
.1Isr ALL

SUBROUTINE COROl (XtYtiRI

SUBROUTINE TO CONVERT Sl,SZ ST~ING LENGTHS ro X,V COOROT"ATES.

OI"'ENSIO~ XIZl,YlZl
C AL .. 01 STANce ACROSS TOP OF TRI - LATCRAL READER.

AL • 457.0
DO 1 r = I, I B
A • X {I J • 0.1
B • V( II - 0.1
VY • 1-(f~.BJ + (A.AI + IAL.Alll I {Z.O.AlI
XX .. SORT{ lA.AI - lVV-VYII
XIII :&; xx
Y(li .. VY

1 CONTI NUE
RETURN
END

II OUP
-DELE TE COROZ
·STQRE WS UA CORDZ

CORozoel
CQR02002
COR02003
CORD20C4
COq.D2(j05
CO~020C6

CQRD20C7
COR020e'S
COQ.02009
CUQ.02010
CORDZOll
COR02012
CORozon
COQ.OZOI4
COR02015
CORDZ016
CORD2Cl7
COROZOl8
CORoZOI q
CUROZ020
CORD2021
COQ.D2022
CQR02023
COR.D2024
COROZOZ5
CQRDZ02b
COROZO,1
CORD2028
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// JOB
// FOR GE: T2

SURI(OUTINE GrT2
-rJrlE WORD INTEGeRS
-LIST ALL

SUBH.QUTI~E GET7IlMAGE,1l,L2,t,LI
C PROGRAM wRITTEN BY BILL WEBB U"IIIVERSITY OF BRlTISlt COLUMBIA

INTEGER BYTEd"1AG(121
DATA MI.US/'-'/

'-0
IFIIMAGE llll-~I USll00,2()~,10e

200 J"-l
L3a:ll+ 1
GO TU 300

100 Jal
l3"ll

300 00 10 l"U,l2
K--eYTE I IMAGE 1lll-240
IFIK)20,lO.10

lu I--I-IO+K
20 I-I-J

RETUR~

END
// DUP
-OElE TE GE T2
-STORE W$ UA CET2

GET20001
CET200CZ
GETZOOC3
CE f20004
CE TZOOOS
GET200C6
GET200Q7
CE120008
ce T200< 9
GET20CIO
Gl: flOC'11
GET201'12
GET2001~

Gi:T20v14
GET20015
GET20('l16
~ET20017

GE 12001 B
GE: T20019
GE T20020
CET20021
GET20022
GET20('lZ3
CET20l,)24
GET2C025
GET20a26

/I JOB 8YTEOOai
/I A$M BYTEOOO2
-xREF BYTEOOD3

ENT BYTE BYTEOOO4
BYTE DC BYTI;OOlJ5

LOX Il BYTE BYTEOOOb
LO II 0 BYTEOOQ7
SR' B BYTEOOOe
esc Ll I BYTEOO09
END BYTEOOIO

// CUP BYTEOOll
-DELE TE RYTE BYTEOOl2
-STORE WS U. BYTE BYTEOOl3
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PRI NT[R. PLOTTER, TYPEWR I TER ,KEYBOARD, DISK I

PROGRAM IS LINKED FROM PROGRAM Dvec. OR MAY BE EXECUTED BY "''''''E, TO
OBTAIN PLOTTED OUTPUT OF DIGITIZED MAP UR TRACK POINTS.

PLOTS FROM FILE DV"'F ..

II JOB
II FOR
*IOCS(11t03
.LIST ALL
.ONE WORD INTEGER~

.NAME HTPL T
uMTPL T - MAP 01{ TRACK
C
C

MTPlTOCl
MTPl T002
MTPL T003
MTPl Ton4
~ TPl T005
MTPl Toeb
MTPl T001
MTPl TOO A
~ TPL T009
M rPL TOIQ
MTPL TOll
MTPL TOll

C MTPLTOl3
C KEYBOARD INPUT FOR PLOTTING.... MTPL TOl4
C PROGRAM will REQUEST FOLLowING INFORMATION MTPLT0l5
C 11 HAP PLOTTr'lG - ENTER A I MTPLTOl6
C TRACK PLOTTrNG - ENTER A 2 MTPL TOl7
C 21 DYMF RECORD NUMBER OF FIRST OAT.\ POINT TO BE PLDTf~D. THIS MTPLTOIA
C INFORMATION IS AYAILABlE FROM THE PRINTED OUTPUT OF DVCC. MTPLTOIC)
C 3) FILE RECORD NU<otBER OF lAST DIHA pot T TU BE PLOTTEr". MTPLT020
C 4) SCALE OF MAP OR TRACK IN CENTIMETERS PER KILOMETER - rOR A ..... AP MTPLTC21
C OR TRACK TO AE THE SAME SIZE AS THE nNF. DIGITILED. E TER hS FOR MTPlTOV
C KEYBOARD E'IITRY INPUT 4 OF PiWGtUIo' DVCC. MTPLT023
C 51 ONCE THE AROVf: PLOT IS COMPLETED, PROGRAM Will REQIIEST A MTPLT024
C RECYCLE OPTrn,~ - BY TURNING ON OATASwlTCH 5, PROGRAM WILL RECYClEMTPLT025
C THE PLOTTrNG PROCEDURE .. BY THIS METHOD A MAP MAY BE DRAWN, MTPLT026
C THEN BY RECYCUNG, A FISH TRACI( WITHIN THAT MAP MAY BE PLOTTED. MTPLT027
C IF THIS OPTION IS NOT DESIReD Sn-'PLY PRESS START, PROGRAM wIll MTPLT02B
C THEN REQUEST FOLLOWING ••• I'ITPlT029
C 61 TITlE - n CHAK4CTERS FREE TEXT. PLOTTER PE~ ,",UST BE MAN'IIUAlLY MTPLT030
C RELOCATED I .... TO POSITION FOR nTLE • MTPLTOll
C 1) THE POSITIONING OF PLOTTER PEN FUR NORTH - SOUTH Vr:CTOR. MTPLT032
C VECTOR IS FOUq, UNITS LONG Af>OD SHOULD 6E PLACED SUCH THAT IT "'Ill MTPLT033
C NOT CROSS INTO ,..AP ROUND"RIES. MTPLTC34
C MTPL TG3S
C SOME EXPERIMENTATIO"l UF ORfGllIIAl PLOTTER PEN ~OSITIOi14 M"V BE 'IIECESS"q,YMTPLTCr36
C SINCE DESIRED POSITION WILL CHANf;e ACCORDING TO SCALE A~O SIZE USED. MTPLT031
C MTPL T038
C IF THIS PRUGRAM IS EXECUTED ON A STA"lD AlONE BASIS, USE ·FILcSII,DVMFII'ITPLT039
C MTPL TD40
C ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• MTPL T04}
C MTPL T042

INTEGER PLOT,KEYBD,TYPE,PRINT MTPLT04)
DIMENSION WAU(13) MTPLT(l44
DATA PLOT,KEY80,TYPE,PRINT / 7,6.1,'5 I MTPLT045
DEFINE FILE 1121000,5,U,KKll MIPlT046

C MTpl T041
C FORMATS MTPL TQ4tt
800 FORMAT I73All MTPL T049
830 FORM"TIII'TURN ON DATA SWITCH 15 TO RECEIVE A PRINT OUT OF DATI\'/"o\lPLT050
830 IPOINTS AT ANY TIME DURING PlOT'I/'EJI4TER FILE RECORD NUMBER OF FIRSMTPLT051
tnO 2T DATA POINT - PRESS EDF'I'TUEN ENTER FILE NUMBER OF LAST DATA POIMTPLT052
830 3NT - PRESS EOF'/' •• NUMBER ~UST BE RIGHT Oq,IENTED I~ A. FrvE COLUM~~'HPLT053

830 4 FIELD •• '1 MTPLTOS4
835 FORHATtI/'ENT(R SCALE OF PlOT (N CENTIMETERS PER KILOMETER'/U,4A.XI",polTPLT055
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MTPl TOr.6
5 TO A.ECYCLE --- OR MTPl T057

MfPl TO"'>8
KTPlTOS9
MTPl TOt:O

O~IENTEO. AND E'4HTPlTOfl
Mh'l T062
MTPl Tet 3
MTPl T064
MTPl TOb5
M TPl T066

PE I1A UAll Y /'I TPl TOl, 7
MTPl TOt·8

2 FOR A PlOTMTPl f069
MTPl TO 70
MTPlI071
MTPl T"72
MTPl Ton
MTPl T074
MTPl T075
MTPl T(j7t;
MTPl T077
MTPl Te78
MTPl T07Q
MTPl TOPt)
MTPl T081
HTPl T082
MTPl T083
HTPl T084
MT~ll085

MTPl T08b
MTPl T087
MTPl T088
MTPL TOti9
MTPl TO"JO
MTPl T091
MTPl T092
MTPl T09]
MTPl T094
MTPl T095
1'1 TPl T09b
MTPl T097
MTPl T048
tHPl TC99
MTPl flOO
MTPlHul
MTPl H02
MTPl Tl03
HTPl Tl04
HTPl Tl05
MTPl Tlf6
MTPlTI07
MTPl Hoa
MTPlTIC9
MTPlTlIO
"'TPl Till

1UM OF LO DIGITS INCLUDING oeCIMAl POINT')
t-ORMAT 1I1'IF ~AP IS INCOMPI,ETE TUItN ON OATSW

1EXIT BY PRESSlt~G START'I
FORMAT IF 11. a I
FORMATl' ',14,ZFlO.3dbl
FORMAT II/'POSITrON PEN FUR rrTlE - ltNE IS RIGHT

1 TER DESIRED HEADING - 73Al')
rORMAT III'POSI HUN PEN FOR ~ORTH-snUTH VECTOR' I
FORMAT I'N'I
FURMAT ('5'1
FORMAT 1151
FORMAT III' --- PlOTTI",.c. R.OUTII\IE TJ FOllOW ---'/'SH

ITO OESU~D POSITION 'I
FORMAT 1II'etHER 1 FOR." 'lAP TO Il( PLOTTED, OR A

1 OF A r I SH TRACK - 11 FORMAT')
rURMAT 1111

TO RECEIVE INPUT PARAMETERS VIA KEYBOARD.
abO WR I TE I TYPE, 9079'

WRITE (TY P I:,9n911
READ IKEY8D,909Z) IMAP
WRI TE (TYPE ,8301
READ IKEYBO,81')34) ISTAR
READ (KEYBD,tI0341 lEND
J • I STAR + 1
WRITE ITYP(,a351
READ IKEYBD,8611 SC
THETA - 30.':) - 0.01145
S-SC/2.54
CAll SCAlf IS,S,O.O,O.OI
CAll FCHAR 10.0,0.0,0.15.0.15,0.01
READ 11'ISTARI lPC,XX,YY
AX - XX
AY • YY
XX =AX - COSlTHETAI +AY-SINlTHETAI
YY --AX-SIN(THETAJ +AY-COSIHIETAJ
CAll FPlOT (1 ,XX,YYI
DO 1010 I = JtlEND
READ 11'11 lPC,XX,YY
CAll OATSW {15,MI
GO TOI833,834}, M

833 WRITE IPR[NT,9461 LPC,XX,YY,I
834AX-XX

AY - YY
XX -AX - COSITHETA} +AY-SINlTHETAI
YY a-AX_SINtTHETA) +AY-COSITHETAI
IF ILPC - 11 1008,l009,20~9

1008 CALL FPlOT 12,XX,YYI
GO TO 11010,90(3), IMAP

9093 CALL POINT til
GO TO 1010

1009 CALL FPlOT 11,XX,YYI
GO TO (11)10,91)94), I"'''P

9094 CALL FPlOT 12,XX,YYI
CAll POINT III
GO TO 1010

B35
B36
036
8.7
946
7009
(IJ09
1012
7Jl3
7014
8u34
9079
~07q

'lOn
'lO9l
9092
C
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c
C TO PLOT LOST TRACKS

2009 IF lLPC - Z} 9400,9500,9400
'll500 CALL FPtOT IZ,XX,YYI

J ,. I - 1
READ Il I J) LPC,XXX,YYY
XA ,. XXX
VA • 'tVy
XXX. XA-COS(THETA, + YA*SIN(THETAI
YVY a -XA-SINfTHET.61 + ya-CO$ITIlETAI
IF !-xXX-XX) 9501,9501,9502

')501 CAll POPH n I
GO TO 1010

9502 CALL POINT {51
GU TO 1010

9400 IF (LPC - ]1 1010,20Z0,1010
2020 CALL FPtOT 12,XX,YYI

CAll POlNT (11
2030 I .. I + 1

READ (1' t) lPC,XXX,YYY
XA .. XXX
VA .. YVY
XXX. XA-COSITHETA) + YA_SIN{TH(TA)
YVY .. -U*SINITHETAI + YA-COSITHETA)
YINC ,. IYYY-YYI I 9.0
XING" (XXX-XX) I 9.0
YSTAR ,. 'tv + YINC
XSTAR .. XX + XINC
CAll FPlOT t 1, XS TAR, YS TAR I
DO 2023 KJ • 1,4
YSTAR .. YSTAR + VINC
XSTAR • X$TAR + XING
CALL FPlOT 12,XSTAR,YSTARI
YSTAR .. '(STAR + YINC
XSJAR • XSTAR + XINe
CALL FPtOT (l,XSTAR,YSTAR)

2023 CONTINUE
XA • XX
VA • VV
XX • XXX
VV • Vyy
IF ILPC - 41 9098,9099,9098

9098 CALL FPLOT (2,XXX,VVYI
IF IXXX-XAI 9504,9504,9505

9504 CALL POINT 131
GO TO 2030

9505 CALL POINT 151
GO TO 2030

9099 CALL FPLOT (2,XXX,YYYI
CALL P01NT III

1010 CONTINUE
C
C TO RETURN TO ORIGIN AND ASK IF PLOTTING IS COMPLETE.

CALL FPLOT (l,O.O,O.O)
WR tTE (TVPE, 836 I
PAUSE 10

HTPLTl12
,.qPl T113
HTPlTIl4
HTPLTll5
MTPLTll6
MTPl TIl 7
MTPl Tl18
MTI-JLT1l9
MTPL TI20
V fPl T12l
MTPl Tl2?
I'ITPl fl23
~ TPl T12l,
""TPL fl25
MTPl Tl2b
MTPL TI21
MTPL H28
HTPl Tl29
MTPlT130
I'ITPL Tl31
MTPL TI3l
... TPL Tl3l
'HPLTI34
MTPlTI35
MTPlTll6
114TPl Tll7
MTPl Tll8
HTPl Tll9
MTPLTI40
MTPl H41
,...TPlTl42
MTPl H4)
MTPlTl44
MTPl Tl45
HTPL Tl46
MTPlTl47
HTIJL Tl4S
IHPl Tl49
MTPL TI50
MTPL Tl51
MTPl Tl52
MTPLTl53
MTPl Tl54
HTPl Tt55
MfPLTl5b
MTPL Tl57
MTPLTI58
MTPlTl59
MTPl TlbO
MTPl TIbl
HTPL Tlbl
HTPL Tlb)
MTPLT164
MTPL Tl65
HTPlTI66
MTPL Tl67
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CALL DATSW 15,MI
GO TO (8bO,8391, M

C ROTATE AXIS OF PRIr-.jT -90 DEGREES FOR TITLE HEADINGS ETC.
839 CALL FCHAR 10.1'),0.0,0.20.0.20,+1.510501

I'IR (TE (TYPE ,100q I
READ IKt:VdO,b"OI IDATA
WRITE (PLOT,tlOO) IOATA
WRITE (TVPC,7n121
PAUSE 12
wRITE (PlUT,7'l131
CALL SCALF (s.s,o.o,o.nl
VV :: 0.0
XX :0: 4. °
AX:o: XX-COSITH(TAI + 'lY-SI"'(lHETAI
AY :0: -XX-SI~lTH':TAI + YY-COSITHETld
CALL FPLOTl2,U,AY)
WRllI: (PLOT,1lJ141
CALL EX( T
END

II OUP
-DELE TE MTPL T
-STORE WS UA "'ITPLT

MTPL fll>8
MTPLTlb9
MTPL Tl10
MTPLT171
~TPLTl72

MrPLTl73
MTDL Tl14
MTPL TI 75
MTPl T11f,
MTPl Tl17
MTPL T178
"'TPl T179
MTPLrI.,C

rPL Tlbl
MTPL T1~7

MTPL T183
MTPlrIb4
MTPl lId5
MrPL Tlab
MTPl rIa1
MTPllI88
/'lTPLTl09
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Fig. 3. A-D: Sonic tracks redrawn from output of program MrPLT. See text for
explanations.
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INPUT
11
Z I
31

THE VALUE OF " MUST CORRESPO"O Tn THE FIPST FILE Q.ECORD NU"'P,ER OF THE
FIRST TRACK TO BE ~ElD.

Ma 16550

INTEGER CARD,PUNCH,TYPE
DEFINE FILE 1121000,5,U,MI
DATA CA~D,PUNCH,TYPE / 8,9,1 /

FORMATS
JOO FORMAT (J 5,1X, 11t,11X, 13, IX, 14,lX I 14, IX, 11, lX, I 11
JD1 FORMAT (I II
200 FORMAT 180XI
302 FORMAT (' ','THE BEGINNINGS OF rilE PUCKS DO 'WT COfNCIDE')
303 FORMAT 115, lX, lit, 1X,F1.J,lX ,F1.3 ,IX, D, IX, 14,lX, 14, IX, 11, IX. 11,

135X,A11

PUNCHOC 1
PUNCH002
PUNCH003
PUNCHOQIt
PU""CHOC5
PU"CII006
PU"lCtI007
PUNCHOO.,
PU"'CHOt:l9
vU"CHOIO
PUNCHCJIl
PU\lCH012
PUNCHOl)
PUNCHC14
PUNCtl015
PU\lCH016
PlJ~CH011

I->UNCI1018
PU"CII019
PU'KHOZO
PU"CIIC21
PU"lCH022
PUNCH023
PU'lCHC'74
PU~CH025

PU'ICH02b
PU"CH021
PU"CHn Z8
PUNCH029
PUNCH030
PU~ICH031

PU"CH032
PUNCH03)
PUNCH034
PU"'CH035
PUNCH036
PUNCHC)7
PUNCHO)~

PUNCHOl9
PLJNCH040
PUNCH041
PUNCI1042
PUNCH043
PUNCI1044
PU'\iCH045
PU""CH04b
PUNCHG41
PUNCH048
PU"CH049
PU"CHor;o
PU"CH051
PU"'C11052
PU"CI105'
PU"CH054
PU"'ICH055

BLANK CARD
HEADER CJ\RDS ICARD TYPES Fl AND F2)
KEYPUNCHED TRACK POSITION CARDS P. THeSE CA~DS MUST tiE I" THE

SAME SEQUENCE AS THE TRACK PQSITIO" POINTS WERE DIGITI lEn.
COLS 1 - 5 TRACK ""UM3ER

1 -10 POINT SEQUENCE NUMBER
28-30 DAY NUMOEIt
32-33 HOUR
34-3"1 MINUTE
37-40 DEPTH
42-42 DAWN/DUSK INDICATOR.
1t1t-1t4 LOST/FOUND INDICATOR

It) INPUTS 1 TO j REPEATED FOR ,"EW TRACKS (NOTE THAT THE SEQUENCE
OF TRACK ""U~8ERS READ MUST BE THE SAME AS THAT ON DUa" FILE.

- OR A NEGATIVE EfioTRY U~ COLUMNS 1-5 OF A BLANK Ca"DO TO SIG'lIFY
END OF DATA.

OUTPUT.
OUTPUT CONSISTS OF C!\RDS TYPE .pl ITO BE USED BY PRr'lGRAM CREFI

WHICH ARE ESSENTrALLY Til!; SAJolE AS THE KEYPU'lCliEn POSITIO j

CARDS WITH THE ADDED INFORMATION OF x, Y COORUI~AT(S

OF POSI TI ON POI "'ITS SUPPU ED BY FILE DVMF.
NOTE THAT TIlE FIRST TRACK TO BE READ MUST HAVE ITS CORRESPONUING

FILE RECORD NUMBER IOF DVMF I ENTC't[O AS THE VALUE roW. THE
VARIABLE M.

/I JOB
// FOR
.uNE WORD INTEGERS
·IOCSI Hlt2 PU,""CH,DI SK,2'501 READER, TYPEWRITER)
.L1ST ALL
.NAME PUNCH
•• PUNCH - PROuRAH TO PUNCH X,Y COQRDI".UES O~ TI<ACK POSITION CARDS.
e
C •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

C USE .FILESll,DVMFl TO EXECUTE THIS PROGRa,"l.
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
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IP--I043Z PU"'lCH05b
Tf') READ HIE KEYPU~CHED TRI\CK POSITro'~ CARDS. PUNCHes1
FIRST CARD R!:AD MUST BE A RL4NK FOLLOWED BY TWO HEADER CARDS. PU~CHl!Sb

1 READIC"RD,3JOI ITRK,IS[:Q,IDI\TE,ITI~E,IDEP,100RN,[LOST PUNCHOSq
K-Z PUNCHn6(\
IF IIUK) d,l,] PUNCI1Jf.!

Z WRI TE tPu~eH,31)11 PUNCHOt:Z
WRITE (PUNCH,l(lll PU-"CHCb3

TO READ THE TWO H£At.>ER CA~OS PUNCHOb4
READ leARO,ZO"\) PUloiCHl b5
READ [CARO,ZOr" pUNeHl')66
R!:AD I::ARQ, 3GOI I TRK, I SEC, IDA TE, IT I"IE, IDEP, IOORN, ILOST PU~CHOo1

K:=I PU"'CHuh~

) READ 11''''1 IP::fII,XCO,YCO PUloiC~Il..'bq

C THE Bt:GfN"lI"lG OF ALL TRACKS START WITH" PEN UP INOICATnR IIPEN-l) PUNCHC1C
IF (IPEN-l) b,4,6 PUloiCHOll
IF (K-ll S,b,e; PUNCHC,72
WIU TE I TYPE, 302' PUNCH(,13
GO TO 8 PUNCtl074

C EXTRAPOLATED POI TS IIPEN-Z) ARE ",10T PUNCHED PUNCH015
6 IF IIPE -ZI 7,3,1 PUNCH07b
7 WR I Tt: I PU~CH, 303) I TRK, I S(O, xCO, YCO, I DATE, I T I HE, IDEP, I DORN, ILOS T, [PPUNCHOl1

C IPEI~·3 IS THE FIRST POINT AT WHICH FISH IS SUOSEOUE'ITLY LOST PU"'CH018
IF lIPE -)1 1,17,1 PU"'CH079

11 REAOICARO,3COl ITRK,ISEO,lOflTE,lTIME,IDEP,100RN,flOST PUloiCHOtiO
18 READ 11''''' r PEN, xeD, yeo PUl,jCHOtH

e IPEN"4 IS THE POPlT AT WHICH A LnST FISH WAS FOUND PUNCH062
IF IIPE'I-41 78,7,1 PUNCHCl-)

a CALL EXIT ~U~CHOb4

END PU"tCHOt OJ

1/ aup PUNCH066
-OELETE PUNCH PU~CHO(l:1

-STORE wS UA PUNCH PUloiCH088



- 47 -

PROGRAMS

SPEED OP MOVEMENT
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ADOIT IONS

HOURS AND

0075

FILE TEST FOQ, "'ACHI.

TEST
TEST"IS UA

R.ESTRICTIO'lS •••
I) MAX rMUM OF 32 TRACKS (VAR I ABU K MI NUS ONE I
21 A MAXIMUM or 312 POSlTIO"4 CARDS PER TRACK.
3) ALL TRACKS ro l\E PROCESSED PY MI\CHl SHOULD BE

OF THI S PP'1GRAM.
MODIFICI\TIO'l OF K I\ND J WOULD HOWEVER FAClllTATF

OF TRACKS TO FILE TEST.
4) POSI TIO'l CA~f)C; "lUST BE SU~TED IN ORDER OF ASCENDING

""INUTES WITHI"" ASCENDING OAY NUMBER INTO TRACK.

II JUB
II DUP
-DelE TE
- STORED" TA

II FO.:t
-LIST All
-ONE WWW I ''HEGERS
-'OCS(2:501 REAOER.Ul$K)
- ~AMt: CREF
-- (REF - lOADIto.IC; OF DATA
C

CRF.FOOOI
CREF0002
CREFoor 3
CKEF0004
CRHOOL5
CREF OOr:: b
C~HOOC'1

CRHOOCS
CREFOO(;9
CREFOOlO
CREFOOl1
CRH0012
CRH0013
Cf\EFOOI4
CREF0015
CREFOvlb
CRH0011

lOADED IN ONE :.tU" CftEFQ018
CREFOOI q
CItEFOO~G

':REFO\)Z1
CREF0022
CRF.FOO?3
(::tUOOZ4

C I"PUT ••• C~EFOOZ5

( 1) CARD TYPE Fl- eDNTAIN[NG C~FFOC2b

c eOlS Z9 SFX CREFOll21
C 31-3' lENGTH OF FISH. CREFOO~8

C 2) CARD TYPE FZ- CONTAINING CR(FOOZ9
C 10-IZ BEGIN'IlING OAY NUMBER OF TR.ACK CREF0030
C 13-14 HOUR CREF0031
C 15-1b MINUT':: CREF0032
C 27-Z9 ENDING DATE (DAY NUMBER) OF TRACK CR[=F0033
C 30-31 HOUR CREF0034
C 32-33 MI JIIUTE CREFOOJ5
C 3) TRACK POSITION CARDS, CARO TYPE 'pI, PU"'CHED BY PROr.RAM PUNCH CREF003b
C 2- 5 TRACK NUMBER CREF0037
C lZ-18 X COORDINATE ( KILOMEHRS ) CREF0038
C 20-2& Y CQQROINflTE I KILOMETERS) CREF0039
C 32-33 HOUR CREF004Q
C 34-35 MINUTE CREF0041
C 42-42 1 • DAWN CREFOQ42
( 2 2 OUSK CREF0043
C 4) BLANK CARD FOLLowED BY 1,'1PUTS 1, 2, AND 3 OF NEw TR"CK • (REF0044
C OR INSTEAD UF 11 BLANK C"'RD ANO NEW DATA, A "lINUS ENTRY IN COLUMNS CREF0045
C 2-5 OF AN orHCRWISE f)lA\lK CARD Tn SIGNIFY END or DATA. CREF004&
C CREFOl)41
( OUTPUT CREF0048
C OUTPUT IS THE CREATION OF DISK DATA FILE TEST, WHICH OCCUPIES 15 CftEF0049
C SECTORS OF USER.'S AREA ON DISK. TEST IS STRUCTURED AS FOLLOWS ••• CREF0050
C THE FIRST WORD OF THE FIRST 32 RECORDS (P-1AXIMUP-1) CONTAINS THE CRHOOSl
C RECORD NUMBER WITH WHICH THAT TRACK BEGINS. THUS THE FIIHT CR.EFOOS2
C TRACK READ q,ECEIVES A FLAG (WORD ONE UF THE FIRST RecnRO) WtTHCREF0053
C A VALUE OF 33, SINCE TIle.: PROGRAM IS GEI\RED FOQ, " MAXU"IUM OF CREF0054
C 32 TRACKS. THE REGINNING RECQRrl NUMBER OF THE C;CCONO TRACK CREFOOS5
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EXECUTE THIS PROCR6."l ICREFI WITH -FllF.Sll.rCST)

300 FORMAT 128X,ll,lX,I31
301 FURMAT 19X,I3,212,lOX,I3,l121
302 FORMAT 11X,14,6X,F7.3,lX,r1.3,5X,lI2,6X,lll

I NTEGER Sf X, RDA TE ,RHRS ,RMI N, TD/l.TE, THRS, TM J1'.~, TRK, HRS, DaRN
INTEGeR CAKD
DATA CARD I B I
DEFINE FILE lUOOD,8,U,HI

CREF
CREFWS UA

IS THE VAlUE LOCATED IN WORD ONE OF THE SECOND ~ECORO, AND C~EFOO~6

SO UN. CKEFOu57
THE FIRST ~ECORD OF A TRACK CONTAINS COMBINED tNFORMATIO~ CREFOO~8

OF CARD TVPFS F1 AND Fl. THE FOlLO~ING RECORDS CONTAIN CREFOC59
INFORMATIn .... OF TRACK PQSIT[QN CARDS (TYPE P), ,., BlAf~K RECORD CREFot.t.n
I:JEING PLAC;:O BETWEEN TRACKS. CREF0061

CREFOo-,Z
SEC l[STlN~ OF PRDGA.AM ECHO TO 08TAI1<4 A PRI"IT OUT OF T'"'E CONTENTS OF CREFOOf'
OA14 FilE TEST. Cl(EFOOb4

CREFOlJi.5
CREFt)(jbb
CREF0067

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• CREF00f A
CREFOuL9
CREF0010
(REFUQ71
CREF0072
CREF0073
CREF0014
(REFU015
CREF0076
CREFOOl1
(REFU078
CREFQ019
CREF0080
CREFDOtl
CREFQOtl2
CREFOOe3
CREFOOb4
CREFOOb')
CREF0086
(REFUOI:. 7
CREF008e
CREF0089
CREFOOCiO
CREF0091
CREF0092
CREFOO~3

CREfOOl)4
CREF0095
CREF0096
CREF0097
CREF0098
CREF0099
CREF0100
CREF010l
CREF0102
CREF01D)
CREF0101t

TO INITIALIZE FILE
J • K - 1
SEX z 0
DO 10 T't.K :: I,J

10 WRITE 11'TRK} SEX
J o 1

1 M-J
WRlTE (1'1'4) K
READ ICARD,30DI SEX,lE"lG
READ ICARD,3011 RDATE,RHRS,R"lIN,TDATE,TIlRS,HUN
NoK
WRITE 11'1'41 SEX,lENG,ROATE,RHRS,RMIN,TDATE,THRS,TMItII
K-K+l

2 READ ICARD,302) TRK,XCO,YCO,HRS,MIN,OORN
WRITE 11'1'4) TRK,XCD,YCO,HRS,MIN,OQRN
K-K+l
IF lTRK) S,4,l

4 J-J+l
GO TO 1

5 CALL EXI T
END

II DUP
-DELETE
-s TORE
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eXECUTE THIS PI(OGQ.tt~ USI~G .FIlESll,TL:STI

TO ASK WHICH RECOQD LISTING IS TO BEGIN.
20 WRITE !TYPE,1101

II JOA
II FOR
• (UC S I TYP(WQ.( TeR ,0 I ~K, 140] PR I filTER, KEYBUARD)
.O/llE WORD INTCGeRS
·lIST ALL
• 'lAME fCIlO
•• ECHO - lTSTllIlG OF DISK DATtt File TEST.

INTEGER PRINT,TYPE,K[YI3D
DIMENSIOIll 1"'4181
DATA PQ.INT,TYP[,KEYBD I ';.1,1'.> I
DEFINE FILE 113000,8,U,KI}

FORMAT III'ECHO LISTING or rilE T[ST'I'" SAVE THIS LIST
IENCE TO TRA:K NUMPIER CUDE FOR PROGRAM MACHI •• 'II'COoE
Z BEGINNING FILE RECORD NO.'II

FORMAT 113,4X,15,IDX,161
FoRHAT III' E~TE'\ FILE RECORD NU,..BER I RIGHT

IN FIELOI' I'WHICH L1STII~G IS TO BEGIN'II
FORMAT 1151
FORMAT l'lUIIT" FILE TEST L1STING'/1
FORMATI'l', ISX, 'BEGINNING' ,bX,' ENDING'I'

1 DAY HR H(~'t

FORMAT I' ',I?,4X,14,3X,13,7X,12,3X,12,2X,13,2X,I2,JX,121
FORMAT ('OTRACK',SX,'X',9X,'Y',bX,'HOUR MIN DUSK/OAWN'/I
FORMAT (' ',15,211X,F9.1),3K,I3,3X,12,6X,IIJ

LIST ON CONSOLE PRINTER All TRACKS AVAILABLE.
WRITE (TYPC:,lnlJl
INC • 1
READ 11' 11 K
KI. K + 1

5 READ 11' KI I I TR,K
J • KI- 2
WRITE lTYPE.1051 INC,(TRK,J
INC • INC + 1

10 READ 11'Klt [TRK
IF tITRK) l~,t5,tO

15 KI • KI + 1
GO TO 5

PRUGRl\~ tolllL LIST ALL TRACK NUHBEQ.S WITH COH.RESPONO[~G

I(ECORD ~U"'BERS. STORED U;..j DISK DATA FilE TEST.
THE USER HAS THE IJPr!OIll OF SPECIFYING THE FILE RECORD "'4IJMBER I\T

WHICH THe l1STJr~G IS TU BeGIr~ BY ENTERING THIS NUMBER ON THE TYPE
WI( I TER CONSOll:

ECHOOOOI
ECHOOOOl
ECHQ0003
ECHOOOG4
(01000('5
ECHUOOt6
ECHOOOOl
EOteJOOGti

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ECHQOQOq
ECHOOOlO
ECHOOOll
ECHOOld 1

Il,EGIN'~I"lG FILE ECHOOOl3
ECH00014
ECH00015
ECHQ0016
ECHOOO 11
ECHUOO 16

...................................................................... ECH00019
r:CH00020
ECHOOOll
ECH0002?
ECH00023
ECHOOOl4
ECHOOOl5

FOR REFE~ECH0002b

TRACK NO.ECH0002l
ECH00028
ECH00029

JUS TI F I EO IN F lYE COLUMECH00030
ECH00031
ECH00032
ECHOOOn

SEX LENGTH DAY HR MINECHODD34
ECH00035
ECH0003b
ECH0003l
ECH00038
ECH00039
ECH00040
ECH0004l
ECH00042
ECH0004]
ECH00044
ECH00045
ECH00046
ECH00041
ECH00048
ECH00049
ECHOOOSO
ECHOOOSI
ECH00052
ECHOOOS3
ECHOOOS4
ECHOOOS5

e
100
100
100
105
110
110
112
120
125
125
130
140
145
e
e TO
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READ (K(YBDd121 KI

WRfTE (PRINT,120)
30 ReAD (I'KI) I"

wRITE (PRPH,lZ51
WRITE (PRINT.1301 IN

WRITE (PRINT,14JI

40 READ (l 1 KII ITRK,X,Y,IHR,HIN,ID
IF IITRK) 5lJ,10,4S

loS WRITE (PIUNTtl4SI ITRK,X,Y,IHR,HIN,JD
GO TO 40

50 CAll EX! T
END

II OUP
.OElEH ECHO
·STORE wS UA ECHO

ECHDQ056
ECHOQ057
ECHOOC~B

ECHOOL59
ECHQOlifO
ECHOOC,( 1
ECHQ0062
ECH00063
ECHOOO~4

ECH00065
ECHOOlJ(.6
ECHQIJ'}61
ECHOO(l68
ECH00069
ECHOO('l10
ECHOOlJl J
ECHOOC72
ECHO con
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Table 1. Echo listing of file TEST. Save this list for reference to
track number code for program MACHi.

COOE

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

':....-'1.1.
28
29
30
31
32

TRACK NO.

169
269
369
469
569
669
769
869
969

1069
1169
1269
1369

170
270
370
470
570
670
770
870
970

1070
1170
1270
1370
1470
1570
1670
1770
1870
1970

BEGINNING FILE RECORD NO.

33
82

219
274
375
423
518
524
636
670
675
842
976

1028
1054
1080
1090
1125
1239
1258
1300
1326
1331
1521
1571
1628
122L
2087
2198
2399
2454
2515

ENTER FILE RECORD NUMBER (RIGHT .ruSTIFIEO IN FIVE COLUMN FIELD) WHICH
LISTING IS TO BEGIN

- .. 01922
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Table 2. Example of data file Hating of file TEST by
program ECHO.

BEGINNING [NDING
SEX LENGTH DAY ". MIN DAY ". MIN

2 b20 2lb 10 21 21B b 30

HUCK HOUR MIN DUSK/ DAWN

1470 3.690 12.419 10 >I
1470 3.472 12.539 10 3D
1470 2.943 12.6&1 10 4S
1410 2.225 12.584 11 0
1470 1.608 12.'H7 11 IS
1470 1.361 12.979 11 3D
1470 1.199 13.333 11 4S
1470 0.561 13.2ll 12 0
1470 0.579 12. BOa 12 IS
1410 0.841 13.094 12 31
1410 1.224 12.861 12 4S
1410 1.625 12.416 13 40
1470 1.965 13.084 13 53
1470 2.326 13.243 14 0
1470 2.975 13.141 14 IS
1470 3.551 14.113 14 30
1410 4.361 14.331 14 4S
1470 5.2l3 14.410 IS 0
1410 5.156 14.432 IS 15
1470 6.222 14.869 15 30
1470 6.871 15.4l1t 15 45
1470 1.415 115.804 Ib 0
1470 8.124 15.628 lb 15
1410 8.80b 16.038 lb 30
1410 9.201 15.686 lb 45
1410 9.114 15.575 11 0
1470 10.453 15.541 11 15
1470 11.187 15.228 11 30
1470 11. 731 15.218 11 45
1470 12.303 15.419 lB 0
1470 13.02b 15.641 lB 15
1470 13.501 15.804 IB 30
1410 13.545 16.680 IB 45
1470 l3.a cH 17.161 19 0
1470 llt.467 17.564 19 15
1470 14.966 lB. III 19 30
1470 15.381 18.599 19 45
1470 15.522 18.645 20 0
ltt70 15.895 18.129 20 15
1410 16.384 11.635 20 30
1410 11.025 11.345 20 45
1410 11.332 11.316 21 0
1410 11.645 11.570 21 15
1410 18.160 11. a76 21 30
1470 18.482 18.224 21 45
llt70 18.835 18.427 22 0
1470 19.705 18.601 22 3?
1470 20.063 111.714 22 45
1470 20.445 18.944 23 0
1470 20.730 19.136 23 15
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4 
5 
b 
1 -

USE .FILESIl,TCSTI TO DEcurE fliiS PROGRh"1

22.0 - 01).0
NOTE THI\T THE TIMES ARE IN I~OURS Ai~l) IN ASCENDI~lG ORDER.
THE Fl~ST TlJ'lE GIVEN IS 0000, AND THE LAST TIJ'lE 100001 IS

MACHIODI
MACH I 002
MACHI003
MACHI004
MACHIOD5
MACHI006
MlICHID01
MACHID08

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• MACHI009
MACHIOlO
MACHIOll
MACHIOIZ

INPUT.... MACHI013
11 TRACK NUM[l,FRS DESIRED, IN SEoueNCE CODE ••• I.E. THE SEQUENCE MACHI014

i'W"lBER UI::lTAINE;D BY THE OIH)ER IN WHICH THE TRACKS WERE LOADED MACHI015
BY PROG~A/ol CREF. TRACK NUMI\ER CODES ARE RIGHT ORIENTED, TWU MACHID16
cnLUMNS F.I\CH, STflRTING FROM COLUMN a;-'E. MACHI017

Zl UPTIUN CARl) FOR PRINT - OUT CONTROL. MACHIOle
COLS. 1 - 1 PUNCH FOR A DIIW'I! TO DUSK BREAKDOWN MACHI019

2 - 1 PUNCH ro~ DAWN TO Dt/SK riY DAY BI\EAKDOWN MACHIOZO
3 - I PUNCH FOi.\ TIlE FOllOW(NG TI"!E BREAKDOWN ••• HACHI021

00':1 - DAWN MACHI022
DA ..... N - 11.9 HOURS HACHI023
12.U - DUSK MACHI024
DUSK - 23.9 HOURS MA,CHI025

PUNCH FOQ, OPTION 3 !'IY DAY MACH102b
PUNCH TV SPECIFY h VARIABLE INTERVAL WiLL BE GIVENMACHI027
PUNCH TO SPECIFY OPTION FIVE BY DAY. MACHI028
PUNCH TO SPECIFY THI\T SWIMMING SPEEDS ARE TO BE MACHI029

PUNCHI:O OUT. FORMAT FOR CARD OUTPUT IS ••• MACHI030
COLS. 1 - 6 AVERAGE KTLO"',ETERS PER HOUR. MACHI031

17 - 20 TRACK NUMBER. MACHI032
22 DAY NUMBER INTO TRACK. MACHI033

24 - 26 BEGIN"lING HOUR OF INTERVAL. MACHI034
COLUMNS 5 OR 6 MUST CONTAIN A 1 PUNCH FOR MACHI035
THIS OPTlO"! TO BE VALID. MACHI03b

ONE OR I\Ll OPTIONS ABOVE MI\Y BE SPECIFIED. MACHI037
3) THIS CARD IS NEEDED ONLY IF VARIABLE TIME INTERV6LS HAVE BEEN MACHI038

SPECIFIED I~ THE OPTIO~ CAQ,D ••• IF SU, THIS CAPO CONTAINS THEMACHI039
NUMBER OF TIMES (HOUItSl THAT Will BE READ IN ON THE NEXT CARD.MACHI040
THIS NU"1BER WILL APPEAR AS TWO DIGITS IN COLUMNS 1 AND 2. MACHI041

4J THIS CARD IS ONLY NEEDED Ir VARII\RLE INTERVALS WFRE SPECIFIED MACHI042
ON HIE OPTION CARD ••• IF SO, THIS CARD CONTAINS THE ACTUAL MACHI043
HOURS THAT WIll REPRESENT TUE STARTING HOUR OF THE VARIABLE MACHI044
P~TE·RVALS DESIRED. MACHI045
EACH TIME WILL BE RIGHT JUSTIFIED IN 4 COLUMNS EACH. - MAX OF MACHI04b
TWENTY TI"'ES. MACHI047
E.G. OOOQQ300-2000700100013001600-10112200 MACHI04B
WILL YIELD THE FOLlOWlr-.,G TIM[: INTERVALS MACHI049

1)0.0 - 03.0 HOURS MACHI050
03.(' - DAWN MACHI051
DAWN - 07.0 HOURS MACHI052

MACHI053
MACHI054
MACHI055
MACHI056

II JOR
II FOR
.IUCS12501 READER,DISI(,1442 PUNCH,I41)3 PRINHft)
·WIlE WURD INTEGERS
·L1ST All
.NA~E MACHI
•• P1WGRAM MACHI - SPECD VS TIM~ DATA A"!ALYSTS
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SUBIt.OUTl'llES HEAD AND SW[M ARE REOUIRED •

',26X,'DAV ',11,' DUSK-23.9',4X,F4.1,4X,F6.2,lIX,F4.2,

',26X,' DAY ',11, IX,4Al, '-', 4Al, 4X, F4.1, "X, F6.2, 4X,F4r. 2,

'.Z6X,'OAY ',11,' DUSK-OAWN',4X,F4.1,4X,F6.2,11X,F4.2,

',32X,' OO.O-DAwN' ,4X, F4.1 ,'oX, Fb.2,llX, F4.', lIX, F4. 21
',32X,' OAWN-11.9' ,4X,F4.1 ,4X, F6.2,4X,F4.2, 12X, F4. 21
',32X, '12 .O-DUSK' ,4X,F4.1 ,4X, Fb.2,4X, F4.2, 12X, F4.21
• ,32X, 'DUSK-23.9' ,4X, F4.1 ,4X, F6.2, llX, F4.2, llX, F4.2)
',26X,'DAY ',11,' OO.0-DAWN',4X,F4.1,4X,Fb.2,lIX,F4.2,

ASSUMED 8Y THE PROGRAM A"'O SHOULD NOT BE SPEC IFf ED ON THE
CArtD. TIle Tt ME OF DAW,., (-20i) ENTRY I AJ'04D THE T [ME OF DUSK
l-IO~ ENTRY} MUST OOTH APPEA.R.
N.B. TH~ (~TRY I"l COLUM'>JS 1 AND 2 OF INPUT NUMBER 3 wOULD
H!l,VE BEeN H FOR THt: A8UVE EXA/'lPLE.

51 INPUT ITEMS 1 - 4 (&.S NeCeSSARYI REPEATED FOR DIFFERENT
8REAKDOwNS OR A BL'NK CARD TO SIGNIFY END OF DATA.

INTEGER TRKNO( 121, TES Til.. I, SLOTS (20 I, ALPHA! 11,41, DAWN(41, DUSK ('oJ,
INBOAW, NBOUS. Day, 0 I STS (42) • TI ~'ES (421, SEX, ROll. 1 E, RHRS, q,M IN, rOATE,
2THRS, TI1I ,TT I ~E ,RTtI1E ,OUR. TRK ,HRS 121,OORNI21, ON, AMP~,DI ST, T If"lE,
3Cl ,CZ, PU~CH, PRo I ~T ,CARD

01 MENSION I SLOT( 10), XCOf21,YCOl21 ,MINI21 ,NAME( 3), IVECOI41,
1 [VECN (4 I , I SE 0 ( 10)

COMMON C 1 ,CZ, LE~G,XLENG, XKMHR, YlSEC ,KPAGE, TRK, ROATE, NAIo4E, SEX, X, Y
OA TA OA 1011\1 I'D' , ' A' , ' W' , 'N' I •OUSKI ' 0' , 'U' , ' S ' , ' K' I, I VFCDI I, 3, 4, 2 I ,

11 VECN/4 ,2 ,1,31
OATA PRINT,PUNCH,CARD I 5,9,8 I
DEFINE FILE 113000,8,U,MI

"1ACHI051
MACHI<'58
MACHI059
MACHIObO
MACH1Cbl

TIME MACHl(,"2
MACHli./t;3
MACH11Jf:4
MACHI0bS
"'ACH10tb

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• MACttl0t7
MACHl('68
MACH 1069
I'IACHI070
MACHI0H
MACH 10 72
f'IIACH10n
MACHI074
MACHI075
M4CH1076
MACHI077
f"lACH1078
MACHI079
MACHIOijO
MAChlCPl
MACHI082
MACHI083
MACHI(H4
~\"CHI0r:5

MACH 101:16
,'4ACHIOB7
MACHIoe8
MACH 1089
MACHI090
MACHI091
MACHI092
MACH 1093
MACHI094
MAC~n095

MACHI09b
MACHI!)?7
"ACHI098
MACH 1099
MACHUCC

',2bX,'DAY ',11,' DAWN-ll.9',4X,F4.1,4X,F6.2,4X,F4.2, MACHl1c.l
MACHl102

'.U.. X,'OAY ',11,' 12.0-0USK',4X,F4.1,4X,Fb.2,4X,F4.2, HACHII03
MACHl104
MACH 1105
MACHIl06

',32X,4Al, ,-, ,4Al ,4X,F4.1 ,4X, F6.2, I1X, F4.?, 11X, F4. 2) HACHIIC7
• ,32X,4Al, ,-, ,4AI,4X,F4.1 ,4X, F6.2,4X, F4 .2, 12X, F4.21 MACHl10e
• ,26X, 'DAY', 11, 1X,4Al,'-' ,4Al,4X,F4.1,4X, F6.2, llX,F4.2,MACHIlC9

MACHIlI0
HACHllIl
MACHIIl2

fORMATS
300 fORJolAT 13ZIZI
301 FORMAT 11111
30Z FORMAT 1121
303 FORMAT 120lZ1
304 FORMAT ('0', II, ,lX, 13 ,4X, Al ,4X, F4.1 ,9X, F4.I, lX, F4.I,4X, F4.1, 4X,

IF6. 2,4X,F4.2, 12X ,F4.21
305 FORMAT I' ',32X,I3,2X,I31
306 FORMAT I' ',32X,'OAWN-OUSK',4X,F4.1,4X,F6.2,4X,F4.2,12X,F4.21
307 FORMAT {' ',32X,·OUSK-DAwN',4X,F4.1,4X,F6.2,llX,F4a2,IIX,F4.21
308 FORMAT I' ',26X,'DAY ',11,' DAWN-OUSK',4X,F4.1,4X,F6.2,4X,F4.2,

112X,F4.21
309 FORMA T I'

l1lX,F4.21
310 FORMAT ('
311 FORMAT ('
312 FORMAT I'
313 FORMAT ('
314 FURMAT I'

l1lX,f4.2)
315 FORMAT ('

11ZX,F4.2)
316 FORMAT ('

112X,F4.21
317 FORMAT ('

l1lX,F4.21
318 FORMAT I'
319 FORMAT ('
320 FORMAT ('

I11X,F4.ZI
321 FORMAT I'

112X,F4.21
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400 FORMAT I' 'I
900 FORMAT Irb.3,lCX,(4,lX,I1,lX,I31

NAME I 11--1 120r
NAI1E12J:o:-14784
NAMEI'3I=16440

61')0 Ri:AD ICI\"n dO')1 I TRK"40{ II .I::: 1,371
IF ITPKNOIIII 6111,700.601

6Ll1 READ ICAo.t0,301l lTESTIII,I:o:I,6I,NPUN
LK-I
I r I Tf: STIS I + TF S T 161 I 1,1 I , I

1 READ ICAilO.JOll N
READ ICARD,30H ISLOTS{II,I=I,2'l1
DO '3 tal.N
I SLOTI [I-I SLOTSIZ-I-II +SLOTS 12- J 1/60.0 I-I0.0+0.4"'Q
IF IISLOTfIJ-240) 3,2,3
I SLOT! I I =0
CONT I ~UE
DO 9 I"'I,N
IF !SLorsI2-1-1I+1I 5.1,4

4 I T2 a ISUJTIII/IO'l
ITlaISLnTlllflf)
lTal SLOT{ I J
ALPHA (1,11-1 T7-Z56-4032
ALPHA I I ,21'" II Tl-IO-' T21-256-4')12
ALPHA I t dl=I'P64
ALPHA( I ,',I a (I T-IO-! I TIIO I J -256-4032
GO TO 9
00 6 J-I,4
ALPHAIl,JI·D"W~IJI

NBOAW-r
(,0 TO q
00 8 J-I,4
ALPHA! I.JI.OUSKIJI
NBOUS·I

9 CONTI NUE
00 10 J''1,4

10 ALPHAtN+I,J)"flLPHA(I,JI
LK a l

11 K·O
l)AY-O
KPAGEaO
00 12 J""'l,42
OISTS(JI-O
TlMESl JlaO

12 CONTI~UE

McTRK'~O ILK)
IF (I'll 13,150,H

13 READ t I'M I ,..
READ II'MI SEX,LENG,R.DI\TE,RHRS,R~IN,TOl\TE,THRS,TMI'"

IF (SEX) 15,14,15
14 SEX-3
15 XLENGaUr~G/I0.0

TTl ME-I THRS+ PH P<t/6(1. 0' -1 'J. 0+" .',?9
IF (TTIME-24 IJI 11,16,11

16 TTIME-O

!"ACH1 t 13
""ACHll14
MI\CHl115
MACH1116
MACti1111
"".CH1118
"lACHltl9
MACH1l70
"'ACHltZI
!>'ACHllZ2
"'I\::;H11?l
,...I\CH1l24
"'ACH1125
MACH11Z6
~I\on 121
~'ACHI128

MACHI129
MACHl131'\
MACH1131
'~ACH1132

MACHI133
I1ACHI134
~'ACltll 35
MA~~11136

o.lr.Ctll137
"'''CHIU8
HACH1139
MI\CH1140
M4CHI141
M,\CH1142
MACHt14)
/'IACtH144
MACH1145
MACH 1146
MACH 114 7
MACH1148
MACH1149
M<\CH1150
.~ACHllSt

Mr.CH11SZ
MACH US)
MACHtl54
"lACH1l55
MACH tlS6
MACH 115 7
MACHl158
MllCHllSQ
MACHl1t,O
MACHtlbl
MACH1162
MhCH1l63
MI\CH1164
MACHllb5
MhCHllbb
MACH1l61
MACH1168
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11 R TI Mt:'" (RHRS+RMJ>I/60.01-10.0+C'.499
IF fRTlME-2401 19,18,19

18 RTIHc=O
19 IF (lTiME-RTIMEJ 7.1,20,20
10 OUR-I TDA TE-RC" TE' -140+ (rr I M(-R T I ME I

GO TO 22
21 OUR- {TOATc-ROA T-c '-240-1R TrME-TTI"'( I
22 I-I

READ (l'MI TRK,XeO( I I ,yeOI f) ,liRS! II ,MINI (I ,DORNIII
ISAY-TRK
IF (OORNll}-l) 25.23,24

23 ON-I
GO TO 25

24 ON-2
25 J-2

I VEe -ON
26 READ 11'1'41 TRK.XCOIJI,YCOIJI,HRSIJJ,MIN!JI.UORNIJl

IF lTRKI 56,56,27
27 IF 100RNIII-DQRNIJIJ 28,33,28
28 IF IOf..!-l) 33.79,30
29 Q"j",z

1..0 TO 31
30 ON-I
31 K-K+l

IF IK-21 33,32,13
32 OAY-OAY+l.-0
33 IF IHftSIJI-121 34.35,35
34 AMPM"'O

GO TO 36
35 AMPM-2
36 XDIFF-XCOIJ}-XeOIII

YQIFF-yeOI JJ -yeof I I
015 T-l SQR T (XD r FF -xOI FF+YD I FF_YD I FF II -IDa .0+0. 501
Kl-IHRS I I l+HINIII/60.0 1-1~.0+0.499

IF (KI-2401 38,31.38
37 K1-0
38 KZ=IHRS(JI+HI~(JI/60.0'_lO.0+O.499

fF (K1-Z401 4/).39,40
39 KZ-O
40 IF IKZ-KII 41.43.42
41 T1ME-KZ+(24Q-Kl)

GO TO 43
42 T1HE-K2-KI
43 K)-OAY-4+0N+AMPM

01 STS IK31 =01 STS (K3J +01 ST
TIMESfK31 :Tl MES(K3)+T I ME
IF ITESTI5)+TeSTI611 53,53.44

44 l-l
45 IF lK1-ISlOl(1I1 41,46.46
46 l-l+1

IF (l-N-l) 45.47,45
41 l-l-I

IF (lSlOTI1l+9) 48.50.5Z
48 IF ION-II 49.52.49
49 l-l-1

MAeHllt.9
MACHI170
MACHll71
MACHI I 72
MACH 1113
MACHI 1 74
MACHll 75
MACHll 76
"4ACHII71
MACHl118
MACHl179
"ACtn 180
MACHl181
HACHllb2
HACHlIB3
MACH 1184
MACHI I Fo5
MACHlIb6
MACHlltn
MACH11B8
MACHII~9

MACH 1191)
"'ACH1191
MACHI192
MACH1193
MACH 11 '74
MACH1l95
MACH1l96
MACH 11 97
M4CH1198
M4CH1199
MACH1200
MACHl201
MACHl2ez
MACHIZ03
",ACHIZ04
MACH 12C5
MACH120b
~ACH1201

"'ACHIZOR
MACH1209
MACHIZlO
MACH IZll
MACH12l1
MACH1213
MACH12i4
MACHl215
MACHiZ16
MACH1211
"'ACHIlI8
MACH1219
MACH1220
MACH1221
MACHIZ12
MACHIZ23
MACHI224
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GO TLl 57.
SO IF ION-t) 52,';1,52
51 l"'L-l
52 Kl:a:OAY-l'"l+l+12

OJ ST~ tK31 aUI STS (K3) +UI S r
TIMES tKJ , .. fI I'lSS (I(}I" TI ME

'i] IF (1-11 56.54,';5
')4 1=2

J"
GO TO 26

S5 I "'I
J'2
liD TO 26

'>6 C1-0
on 57 I "'1,12

51 CI-0ISTSIII+Ct
C2:z0UR
CAll SWIM
CAll HEAD
SI"'RTlMCIlQ.n
SZ-TTI"ICIlO.O
$}aOUR/tv.O
WRI TE I P~I'I4T ,}1')4) I SI\,V,RD/ITE ,f4f1YE {ScX I .XLENr;, S 1. 52 IS" I X. XKMHR.

1nSEC
WRI TI: {PRJ 'iT '1.0"i I ROhTE, lOAH
IF CTESTll}} h5,65,59

59 ClaD
e2"0
WRITE (PRINf,t,nOI
0060 1'"1,12,2
CI-Cl+01 S TS II)

60 CZ-C2+TIMESlll
IF lell 62,62.61

61 CALL SWIM
CAll IlEAD
WRIT!;; (PR,I,'iT,lQ6) Y,X,XKMHH..YlSCC

62 C1"'0
C2'O
00 63 '-2.13,7
Cl·C!+DISTSIII

63 CZ.C2+TIMESi I)
IF {ell 65,65,64

64 CAll SWIM
CAll HEA"O
wRITE (PRINT,lOn Y,X,XKMHR,YlSEC

65 IF lTEST(2)) 66,74,66
66 WRITE IPRINT,401)}

KK=I VEC
UO 13 1"1.3
UO 12 J"I.2
L={ I-I '.4+t<;K
CI-ol STS (L) +OT S rs (L+2'
CZ-T{MES (L) +TT!'4ES (l+ZI
IF ICi) 10,10,61

67 CAll SWIM
CALL HEAU

/'I't.CH1225
~ACIU726

JoIII.CHI221
"ACHI228
"','l,CHI229
r''''CHI?30
"',I\CI11231
IJ.ACHI232
"'''ICI1I233
MACHl?34
~I\C11l235

"'''CttIZ36
~ACHIZ37

MI'CHIZ3~

f'I"CHIZ,,9
"'\CHI240
l'lACHI?'ol
,..ACHIZ4?
I-:ACHIZ43
~ACH1244
"'ACH1245
""'CHI?46
,..ACHIZ47
MI\CH1248
'1,'CtI12'-9
~ACHIZ50

MACHl?51
"ACHIlS?
PACH12'}3
MACHI254
MACHI2 e 5
MACHI?St
MACH1251
Ml\CH1258
~"CH 1259
~\ACHI260

MACH 126 1
MACH1262
M4CH1263
MhCH1264
MACli1265
MACHI266
Io'II.CH1267
,"IACH12b8
MACIU269
""CHI270
MACH1271
MACIH272
MACHI273
"I~CHIZ74

"'A011275
/o'ACHI27b
"IA.CH1277
"'ACHIl78
f'lACHIZ19
!''ACHI200
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IF IKK-11 b9,b8,69
b8 WRITE IPRINT,308) I,Y,X,XKMHR,YLSEC

GO TO 10
69 w~ITE IPRINT,1091 I,Y,X,XKMHK,YLSEC
10 KKaKK+ 1

IF (KK-31 12,11,12
11 KK-I
12 CONTI .... UE
73 CO .... TI~UI:
14 lr IT~STl'll '11,81,15
15 CiaO

CZ-O
WRI TE lPRINT ,400)
DO 16 l a Z,lZ,4
CI-Cl+DISTSIII

16 CZaCZ+T(l1ESIII
IF IClI 18,16,77

77 CALL SWIM
CAlL HEAD
WRITE (PRINT,310) Y,X,XKMHR,YlSEC

78 CI-0
CZ-O
DO 79 lal,11,4
CI-Cl+0ISTSlII

79 CZ-CZ+TlMESI I 1
IF IClI 81,81,80

60 CALL SWI f"!
CALL HEAD
WRITE IPRINT,'31l1 Y,X,XKMHR,YLSEC

8\ C\-O
CZ-O
00 ttZ 1-3,1Z,4
CI-Cl+015TSIII

8Z CZ-CZ+TlMESIII
IF tell 84,84,83

83 CAll SWIM
CALL HEAD
WRITE IPRtNT,31ZI Y,X,XKMHR,YLSEC

84 CI-a
CZ-O
00 85 1-4,13,4
Cl-C 1+0 1ST SI I )

85 CZ-CZ+TlMESII I
IF ((1) 87,~1,86

86 CALL SwIM
CALL HEAD
wRITE IPRINr,3131 Y,X,XKMHR,YLSEC

87 IF ITeSTl41) 102tlOZ,88
88 wRITE (PRINT ,4001

IF IIVeC-lI 91,89,91
89D090l a l,4
90ISEQ((I-IVECOlf)

GO TO 93
91 00 9Z 12 1,4
9Z ISEQlllaIVECNII)
9300 101 1-1,3

MACHIZ81
MACIHZ82
",ACH1Z83
MACIH284
MACh1ZA5
I1ACH1286
MACHIZal
"'ACH1288
MAChlZd9
MACHI290
MACltlZ91
MACH 1292
MACH12?)
I"ACHIZ94
MACH12')5
MACH 1296
MACH IZ')7
"'''CHI298
HACH 1299
MACH 130(}
"'''CH1301
MIlCltl 3LZ
MACHI3C3
MACHI3C.4
MACH1305
MACH1306
MACH1307
MACHI J08
MACH 13C9
MACH1310
MACH1311
MACHl312
MACHl313
MACHl314
MACH1315
MACH1316
Mf\CHl311
MACHlll8
MACH1319
MACIH 320
MACHl321
MACH1322
MAOI1323
MACH1324
MACH1325
MACH1326
MACH1327
MACH1328
MACH13Z9
I'IACH1330
MACHl331
MACH1332
MACH1333
MACHl334
MACHl335
MACH133b
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t>o 100 J1rl,4 ~ ACHl331
l-II-11.4+ISEQIJ) ~1h::H133e

CI-0ISTSI1I MACH1339
C2"'TIMCSlll MACHIJ40
IF ICll 100,1''11),94, I-lflCH134,1

94 CAll S"'I'" MACHl147.
Cflll HFAQ M~CH1343

IF Il-lI-ll.4-21 95,9t>,91 "'!4CH1344
q5 WRITE (loHU'H,B51 I,Y,X,XK~IlI{,YlS(C '''flCH1'''5

GO TO lao MhCHI146
qb WRITE IP~INT'314) I,Y,X,XKMt-I>(,YlSEC MA(.tH341

GO TO 100 ~"'CHI348

91 IF Il-(1-1I·4-41 98,99,1')() .... ACtin4?
')8 WRITE IPRINT,'I") I,Y,X,XKMHq,Yl<)l:.C ""IACH13SI)

GO TO lOa "'ACttl3~1

99 WRITE IPRI''U,'H11 I,Y,X,XKMHR,YlSEC ,""flCH1352
lOa CONTINUE MACH13:3
101 CONTI"'IUE MACH1354
102 IF ITESTt'511 IIO,ll0.10J "'''CHD55
103 wRITE IPRINT,4nJ) MACH13'5b

DO 109 I"'l,t.l "4A,CH13~7

C I-a YACH1358
C2-0 MAChI3~')

DO 104 Jald "'''C!Il3er)
lzl+{J-II.I0+1? MACH1361
CI-Cl+0ISTSlll M4CH1362

l04 CZ-CZ+TIMESlll ~ACHIJ('3

IF ICI) 109,1')9.105 "lflCHIJ64
105 CAll SWIM ~ACHI)6S

CAll HEAD "'''CHI 366
IF {I-NBOAWI 101,106,106 "'''CI11367

106 IF INBoUS-11 101.107,108 ~~CHDbB

107 WRtTE{PR.INT,3181 {l\lPHAII,JI,J"'I,4I,{AlPHAII+I,JI,J:I,4I,Y,X,XKMH,(poIl\CH1369
I,YlSEC M"CHIHO

GO TO 109 ,",ACHI3?1
108 WRI TE IPRINT,3I91IAlPHA{ I,JI ,J"'I,',),1 AlPHAII+I,J I,J:l,'.1 rY,X,XKMH~ ,MACHI312

IYlSEC MACHI373
109 CONTINUE MflCHI374
110 IF (TESTI611 111.125,l1l MACHln5
III WRITE IPRINT,4001 MACttlHb

IF {IVEC-ll 115,1l2,L15 MACHl377
112 ral "ACH1318

00 113 J-IIjBDAW,N MACHI319
I SEO (II-J MACH DaD
1-1+1 MACH13dl

113 CONTI NUE "'''CH 13ts2
KK-lIlBOAW-l ""CHI3a3
DO 114 J:al,l\K "l\CHI384
ISEQlIlaJ ~ACHll~'j

lal+l ~ACH13Lb

114 CONTINUE MhCHlJ87
GO TU 118 MACH1388

115 I-I MACH13b9
00 116 JaN80US, ~ "'ACH1390
ISEQtI I:aJ MACHI391
1-1+1 MA,CHI39Z
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llb CUNTINUE
KKIE'lj60US-l
011 lL7 Jal,KK
lSEOlIllEJ
1... 1+1

117 CONTI'lU[
118 DO lZ4 la1,3

DO 1Z3 J a l,N
lall-I }.10+12+ISEOIJI
Cl"'01STSlll
CZ-TIMESlll
IF ICII 123,P3,119

ll9 CAll SWIM
CAll HE 40
ll"'ISEQIJI
IF INPUNI b03,603,60Z

602 WRITE (PUNCH,9001 XKI1HR,ISAV,I,tSLOTtlll
003 IF ILl-'mOAwl 121,120,120
120 IF tN80US-lll 121,1ZI,122
lZI WRI TE(PRINT ,32!"l) I, (AlPHA(ll,KI ,K"1 ,41, I AlPH6.(LL+I,K 1 ,K"'I, 41 ,V,X,

I XK"HR , Yl SEC
GO TO 123

122 ...RITEIPRI'lT,3111 1,IAlPHAlll,K),Kzl,41,IALPHAILL+I,1(I,K"'I,41,Y,X,
lXKMHR, Yl SEC

123 CONTlNU':
124 CONTINU[
125 IF lTRKI 150,126,150
126 lKalK+I

GO TO II
150 GO TO bOO
faa CALL EXIT

E 0
II OUP
·OElETE MACHI
• STORE WS UA MACHI

MACti1393
"'A(HI39l,
MAC1113"5
MACHI396
"'''CHI ~97
MAUll 398
M6.CH1399
MACI1l41';O
MA(H1401
MACI1l4(.Z
P'lACHI4U3
MACH1404
",\CHI4,-,5
MACH14C6
"IACHllt07
MACHllt08
MACH14C9
MACH1410
"'ACH1411
MACHI412
MACHI413
MACH1414
MACH1415
MACllllt16
MACH1417
MA,CHlltlB
MACHI419
M4CH 1420
"'ACHI421
MACHIltZ2
MACHllt23
MACHllt2lt
MACHI425
MACHI42b
MA(H1427
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Table 3. S.m"le output of pl"oll"a. HACHI of speed of .OVealent fOl" aU p08lible options for trsck 14-70.

DURAl ION OISUNCE o\VERAGE SPEEO AVERAGE SPEED

TRACK TI ME OF TRACK OF TOACK KM/HR K"l/HIl. UNG THS/SEC

'0. DATE SEX Lr: .... GTH STl\RT E'4;) (HRS I IK~<; I DAV .... IGHT DAV 'HGHT

lHO "6 I<Z.C 10.3 ;.5 10).2 Q4.11 2.18 O.Qr

". 'lO
OAW .... -OUSK 29." 66. "'Q 2.22 0.99
LJUSK-OAW'4 13 .... 27."2 2.Co 0.93

DAV 1 DAWN-DU~K 10.7 24. Q l 2.32 1.04
DAV I OUSK-OAW,~ 6.1 10.88 1.62 0.72
DAV , DAWN-DUSK 17.3 36.4) 2.11J C.q"
DAV , OUSK-DAW"l 6.1 17.e ... 2.') ... 1.13
DAV , DAWN-DUSK I.' 5.1'l~ 2.80 1.25

OO.O-DAWN •• 0 17.12 2.14 0.95
DAWN-II.') 11.Z 21.82 1.94 0.87
12.0-DUSK 18.6 44.<;7 2.)Q 1.07
DUSK-2).Q 5 •• 10.80 Z.OO 0.89

DAV I DAWN-ll.Q I .• 2.fl8 2.llo; o.n
DAV I 12.0-DUSK 9. , 22.0) 2.36 1.0f,
DAV I OUSK-2).9 '.1 4. ~6 1.66 0.75
DAV 1 OO.O-OAWN •• 0 6.12 1.')8 0.10
DAV , DAWN-11.q B.r 13.89 1.13 1).11
OAV , l2.0-0USK 9. , 22.~'" 2.42 1.08
OAV , DUSK-2).q '.1 6.210 2.31 1.0)
DAY 2 OO.O-Uo\W •• 0 10.80 2.70 1.20
DAV , OllW"'-11.9 I.' 5.('5 2.80 1.25

OO.O-OAWN '.0 17.12 2.1'" 0.95
OAWN-08.0 5.' 12.15 2.12 0.95
08.0-12.0 5•• 9.'17 1.75 0.78
12.0-16.0 8.0 1Q.ll 2.)8 1.07
lo.O-oUSK 10.b 25.46 2. ...0 1.07
DUSK-OO.D 5 •• 10.80 2.00 0.89

DAV I 08.0-12.0 I •• 2.R8 2.05 o.n
DAV I 12.0-16.0 •• 0 8.79 ZoiC) 0.98
DAV 1 16.0-0USK 5.' 13.Z4 2.-49 1.11
DAV I DUSK-DO .0 '.1 .... 56 1.68 0.75
DAV 1 OO.O-DAWN •• 0 6.12 1.58 0.10
DAV , OAWN-08.0 •• 0 7.30 1.82 0.81
OAV , 06.0-12.0 •• 0 6.<;Q 1.64 0.73
DAV 2 12.0-16.0 •• 0 10. "'2 2.58 1.15
DAY 2 16.0-0USK 5.' 12.22 2.)0 1.03
DAV , DUSK-DO .0 2.1 6.24 2.31 1.03
DAV , 00. a-DAWN •• 0 10.flO 2.70 1.20
DAV , DAWN-08.0 1.8 5.05 2.80 1. 25
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II JOB
II rOR
.",.o."'t: IlEflU
.O'jE ,",OKD I'HEGE;t~

.L1ST ALL
SUeROllTi "le liE flO
I T(~[q, T~K,Kn"TE.SEx,PRI'H

UIM[ SIO'll N4MC (1)

DATA PRI~jT I " I
COMMQ\! I,J ,lC'IIu, XlENG, XI{Mtn, YlSEC, KPA"'e t TRK, RDA TE, 'l·.. po.E. s;:x:, x. V

SUBRUUTINE HEAD 'fIELDS PRINTED OUTPUT FOR MAINLI"l[ MACHI.

C················ .
500 FORMAT ('l'.4'X,'DURATlfI"l uISTA~CE WERAGE SPEED AVERAGE't
500 11X,'SPEED')
5vl FDRMIIT (' '.'TR6.CK'.30X,'TI 1-I!: or TRACK OF TRACK Kf'l/liR't
501 lZX.'KM/HR lE"IGTHS/SeC')
C'j02 FORMAT (' 'tl~,'~m. I)ATr SEX: l(NGrll STAllT EtJO',4X.
')02 I' (HRSI IK,.C;J DAY NIGHT DAY NIGHT')
';,j3 FOR-MAT ('O',14.)X t I3.4,x • .o.l t 4X t F4.IJ

IF (KPAGc/')S.';')-KPhGEI 2').5,15
5 WRITE (PRINT,';')\)

WRITE (PRI T,~1111

WRITE (Pl.tINT t 5071
KPAGE=KP.o.GE"3
IF (KPl\GE-)J )'1.15.10

10 WRITE (PRI:"H,5031 TRK,ROATEtf'\lAMEtSexl,XlENG
KPAGE=KPAGE"Z

15 KPAGE-KPAGC"I
20 RE TURN

END
/I DUP
.oELETE HEhO
.STORE ws UA HEAD

HEAOf"l(lr"l1
ti[AIJQO"l
H[AOO·J ... 3
Ii( 0\000 .. 4
HEhDOur:5
HcADOOvb
H(AO()Ol'7
H[6.DOO:)&
t1EMlOI'C9
HE:ADODI0
li[ADCJll
HEAOOOI2
Ht"hDOlJI3
li(ADOv14
HEADOui C;

Ht::hDOUlb
H(ADODI7
HI::ADOOIR
HEADOOI9
I1fAnOOLO
Il(ADO"ZI
HI;ADOQ22
H(AnO~23

H(ADO(,4
HI::AOOv75
HEADOl"Z6
HEADon7
H[AD0018
HEADOCZ9
HCAD0030
HEI\DOC31
HE:6.DO(lj7
HEaD0033
HE"DOOH
HE6.D0035
HEAD0036
HEAOOG.H
HEaD0038
HE.ft.00039
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/I JOB
II FOR
-..,AMI: SkIM
-O'liE IoIORD l"HE~ER5

-LIST ALL
SU8RUUT I N( S~II /'l
INTEGER TRK,ROl\TE,SEX
DIMENSIO~ NA/"t::131
COMMO,,", I, J, LE...,G, XL(NG I XK '4H~ I YLSEC ."PAGE I iRK, ROA re. N"~[' SEX I x, Y

SUBROUTlN[ TU CALCULI\TE SWIM~INC SPEED rOR "'AI~llINE "'hC"'I.

X=I/IOO.O
Y-J/l0.0
IF {yl 25,'5,10

5 XKMHR-O.O
YlSEc-n.o
GO TO 25

10 XKMHR-X/Y
IF (LENGI 2'5'\5,20

15 YLSEC-O.O
GO TO 25

20 YlSEC=11000~C.,.,-XKMHI:t II (36D:..'-XLENC'
25 RETURN

END
II DUP
-DelETE SWIM
-STORE WS UA SWIM

SOoIIMOO( 1
SWIM0002
SWIMOOC3
S;.; I fol0004
$1011"100(''5
SWIMOOq)
$w I 1'40007
sw I MOO.~a
S .. IMOC'q
S\olI"'OCI0
SW I 1'40011
$\011"'0012
$Wr"'0013
SwP40014
$"-1"'001 S
5wlM0016
SW I ,,",001 7
$Io'IMOOI8
$HIMOOl q
SW I MOD20
$w I ~0021
S;.; I Moe 22
SWIMOO?)
Swl"0024
SWIM0025
Swl"10026
SIoII"I0027
$I<lIM002!i
S"'IM0029
SW I M0030
SWIM0031
SI<lIMOG32
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INTEGER CARD,PRINTtTYPE,PUNCH,SEX
DIMENSION MTnl2) ,XI312I,Y13121

PROGRAM TO CALCULATE TOTAl OISTAIIlCE, AVERAGE SwtMMI-"'G Sl"EEOS IN KILO
METERS PER HOUR A-"'O FISH LENGTHS PER SECOND BY FIXED INTERVAL OF
GIVEN TRACK.

TEST lAS FOR MACHII - USE ·FILESII,TEST)

READER,TYP[WRITER,OISK,1442 PUNCH 1

CONUOL CARD.
I - 4 TRACK NUMBER DESIRED.
5 - 1 INTEltVAL OF T1~E, IN MI""UTES, IN WHICH THE TRACK

DURA TI ON I S TO BE 8RUKE~.

8 - 11 HOURS lAND MI~UTES - SEE BELOwl I~TO TR.\CK WHICH
PH(RYALS Af(E TO BEGIN - LEAVE BLANK IF INTERVAL
SURT IS TO AE THE TIME OF THE FIRST DATA POINT.

12 - 13 MINUTES OF ABUVe.
NEW CONTROL CARDS FOR DJ FFi:RENI
TO CALL EXIT.
ALL DAlI\ IS READ FROM FILE
TO EXECUTE THI S PROGRAM.

MACH2001
MACHZ002
MACHZOG3
MACH200lt
MACH2005
MACHZD06
HACH2001
MA,CHZ008
HACHZ009
MACHZOIO
MACHZOll
MACH2012
MAtHlOl)
MAtH20l"
MACH2015
HACH2016
MlCHZ017
MACHZOt8
HACH2019
MACH2020
MACHZ021

TRACKS MAY FOllOW, OR A BLANK CARD I'lACH2022
MA,CH20Z3
MACH2024
MACH2025
MACHZ026

OUTPUT. MACH2021
- OUTPUT HEIl.OINGS ARE ANALOGOUS TO PROGRflM "1AtHl. I.E. MACHZ028

DISTA~CE TRAVELLED wtTHI"l INTERVAL IKIlnMETERSI MACHZOZ9
AVEItAGE SPEED WITHIN INTERVAL IKILOMETEQ;S I HOURI MACH2030
AVERAGE SPEED wITHIN INTERVAL IFISlt LENGTHS / SEC.) MACH203l

NOTE - FISH LENGTH UNITS OF "lllLI~ETERS ASSUMED MACH2032
MACH2 HQWt;VER, CALCULATES THE ABOVE BY STEPPING THROUGH THE TRACK MA,(H2033
DURATION IN FIXEO INTERVALS OF TIME ( AS DEFINED IN MINUf(S ON THE MACHZ034
CONTROL CARD. MACH2035

- PUNCH OUTPUT IS AlSO AVAIL4BLE I IT /oIAY BE BYPASSED BY TURNING ON MACH2036
DATA SWITCH ONE I. THE CARD UUTPUT FORMAT IS ••• MACH2031
COLS. 1 - 4 TRACK NUMBER MACH2038

5 - 14 AVERAGE SPEED IN KILOMETERS PER HOUR. MACH2039
15 - 24 AVERAGE SPEED IN rlSH LENGTHS PER SECOND. MACH2040
25 - 34 DISTANCE TRAVELLED IN KILOMETERS. MACH2041
35 - 36 DAY NUMBER INTO TRACK OF INTERVAL START MACH2042
31 - 38 HOURS MACH2043
39 - 40 MI "lUTE S MACH2044
41 - 42 DAY I'4UMRER INTO TRACK OF INTERVAL END. MACH2045
43 - 44 HOURS MACH2046
45 - 46 MINUTES MACH2047

MACHZ048
PROGRAM USES LINEAR IfIITERPOLATION BETWEEN POINTS WHICH CROSS INTERVAL MACH2049
BOUNDARIES TO DETEIlMIIIIE OISTI\NC=- WITHIN THE I TERVAL. MAC H20 SO

MACHZOSl
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• MACH2052

MACH20S3
MACH2054
MACH20S5

II JO~

II FOR
-IOCS11403 PRI\lT[R,2501
-O'lE WORD I ~TEG(RS
.1IST All
.NA"'IE MACH2
C
C
C
C
C
C
C
C J"IPUT 
C COL S.
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WRITE HEADING AND HEADER INFORI'lATION 0'1 PRINTER.

DATA CARD,PRI",T,PUNCH,TYPE I 8,5.901 I
OEFINE FILE I t JOOO,8,U,KI)

ro READ HE4Di:R CARD INFORMATION FOR TRACK
READ 11'KI SEX,LENG,JDS,JHS,JHS,JDE,JHE,JME

TO CALCULATE DURATION OF TRACK
ALENG - LENG
ALENG .. ALENG / 10.0
ITS - JHS • 60 + JMS
I TE '"' J~IE • bO • JME
KO - lJOE - JDS } • 1440
ITS'"' KO + liTE - ITS)
K01- ITS / 1440
KHI- llTS - IKOI. 144011 I bO
Kl'll- ITS - {KD1. 1440 + KHI. blJl

TRACK

8K·K-1
CALL DATSW 11.11

TO SEARCH FILE FOQ DESIRED
Z 1END '"' 32

DO 5 I .. 1 tI END
READ (I'll K
IF IK) b,b,3

3 K '"' K • 1
READ {l'KI JTRK
IF IJTRK - ITRKI 5,8,5
CONTI NUE
WRITE lTYPE,1051 ITRK
GO TO I

MACH2056
MACH2057
MACH205B

FORMATS MACH2059
100 FORMAT 114,13,14,(ZI MACH20bO
105 FORMAT (I/'TRo\CK NUMBER t tl~,t, CANNOT RE LOCATED 0\1 FILE TESTt 1 MACH2061
1I0 FORMAT ltlTRACK FtSH',6x,'DURATION',5X,'INTERVAL INTERVAl'/' MACHZ062
110 IND. SEA LENGTH OflYS HRS MINS lHPWTESJ OISTAfI4CE',5X,tAVERAGE SMACHZ063
110 2PEEO'/t t,45X,'(KMSlt,4X,'KMS/HR LENGTHS/SEC'I' ',I4,3X,II,)X,FS.H4CH2064
110 31,3X,I3,ZX,(Z,lX,IZ,4X,T4/'O',IbX,tOAY HR MI'" TO DAY HR MIN'II HACHZOb5
liZ FORMAT IIl'ERR()~ IN SURHlfT(O CONT~Ol CARO'/'HOURS INTO TRACK TO 8MACHZ066
112 llilN INTERVAL 6,RE',13,', MINUTES ',13/'_ '140 DATA DATA POINTS WERE FMACU2067
112 20UNQ HTEIf. ABOVE TIME'} MACH2068
114 FORMAT I' t.I6X,JI3,1X,313,FlO.2,2F9.21 MACtl20b9
lib FORMAT 114,lF10.2,6121 MACHZ070
118 FORMAT (I/tCAUTION - MAXIMUM NUMBER OF DATA POINTS, 312 , HAS DEEMACH2011
118 IN REACHED AND WiLL RI:: PROCESSED'/'CHECK TV DETERMINF IF DATA EXCEEMACH2012
118 2US THIS AMUUNT, TRACK ',14) MACH2073
120 FORMAT (/I'TOTAL NUMRER OF MINUTES INTO TR ..... CK HAS REACHED INTEGER MACH2074
120 10VERFlI)W, TRACK ',141 MACH2075
C MACH201b
C TO READ CONTROL CACl:O HACH2011

1 READ lCARO,lon, ITRK,I-.T,IHS,T"'S MACHZ078
C CHECK FUR END OF crJ\lTROL CARDS MACH2019

I F llT~K I 999.999,2 MACH2080
1'4ACH2081
MACH208Z
MACH20B3
MACH20d4
MACH2085
MACH2086
MACH2081
MACH208B
MACHZ089
MACH2090
MACH2091
MACH2092
MACH2093
MACH2094
MACHZ095
MACH2096
MACH2091
MACH209B
MACH2099
MACH2100
MACH2101
HACH2102
MACH2103
MACH210lt
MACH2105
MACH210b
MACH2107
MACH210B
MACH2109
MACHZ110
MACH2111
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Wt{IT( (Pq.I~lT,110) ITRK,S[X,ALE""G.KJI,KH1,K~1.1T
LINE .: 1
K " K • 1

TO ql:AD DATA FRO'"' FILE INTO l\Ro:tAY OF TOTAL "'INUTES I~TO TRACK.
KI " K
READ 11'KI) JTRK • .lCtl),Ylll,KH,K"i
MT(ll .: Kli • ~I) .. KM
kU :It 1
00 78 J .: 2.312
READ 11'KI) JTllK,X(JI.Y(JI,Jt-',KI'l
IF IJTRK) BC,ItO.70

70 IF IJH - KHl 7I,72,7Z
71 KO z KD + 1
7Z KM .. ((KO - 11 • 24" Jill. bO .. KM

IF (KM - 1Z(6bl 74,74,73
13 flfUTE ITYPE,I2f)1 ITRK

GO TO I
74 MTIJI .: KM

KH • JH
78 CONTINUE

f1RtTc (TYPE,1181 ITRK
80 JMAX z J - 1

K • 1

TO TEST FOR WHICH TI ME TO START INTERVAL
IF IIHS) 9,?.IZ

9 IF IIMS) 10,lfl,lZ
10 I TS :It "Il(K)

ITE"ITS"INT
K .. K .. 1
';U TO "lu

12 ITS'" IHS • 60 .. IHS
ITE .. [TS • (INT - 11

14 IF IK - JMAX) 16,16,15
15 WRITE (TYPEd1ZI IHS,IMS

GO TO 1

16 IF (MTIKl - ITS) 14,17,30
17 K :It K .. 1

GO TO 30

PHERVAl START HAS BEEN OETERf'lINED, TO BEGIN PROCESSING

30 0 • 0.0
Sl .. 0.0
5Z z 0.0
l TOTtO
N • 0

TE ST FOR E~O OF TIUCK
32 IF IK - J"'AX) 34,34,90J

READ DATA POINT PREVfDUS IN T1"it:
34 J :II K - 1

MACH211Z
MACHZl13
MA.CH2114
MACH21115
MACt1Z11 b
MACH2117
MACHZ1l8
MACH211 q
MACHZ120
MACHZ1Z1
MACHZIZZ
MACHZ123
MACH2lZ4
MACHZtZ5
MA.CHZIZ6
MACHZ127
MACHZIZ8
MACHZ lZ<>
MACHZ130
MACH2131
MACHZ13Z
MACHZ1)3
MACHZ134
MACH2 t 35
MACH2136
MACHZ137
MACH2138
MACH213Q
MACH2140
MACHZ141
MACH2142
MACH2143
MACH2t44
MACH2l45
MACHZ146
MACH2l47
MACHZ148
MACHZl4<>
MACH2150
MACHll51
MACHl152
MACH2153
MACH2154
HACHZ155
HA.CHZ156
MACHZ157
MACH21'S8
MACH2l5Q
MACHl160
MACH2161
MACH2162
MACH2163
MACHZ1t-4
MACHl165
HACHZlbb
MACHllb7
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C TEST IF PREvIOUS POINT EXISTS
IF I J - 11 36,18,38

36 K • K • 1
GO TO 32

38 JTOT a MTIJI
[TOT a MTIKI
XX a XIKI - XIJI
YY • Y{KI - Y{J)
If IJTOT - ITSI 40,46,46

PQ.fVlUUS POINT IS BEFORE INTERVAL STAKT
40 IF IITOT - Ir( I 44,42,42

C PRESENT POINT IS ArTER INTERVAL END
102 IOlF a ITE - ITS

GO TO 52
C OR lS WITHI" INTEQ.VAL

1010 IOlF a ITOT - ITS
GO TO ')2

PREVIOUS PUINT I S WI THIN INTERVAL
106 IF llTOT - ITE I 50,50,108

PQ.ESENT POINT IS B~YOND INTERVAL END
48 IOIF a lTE - JroT

GO TO ')2
C PRESENT POINT IS "LSO WITHI:'oI I"TERVAL

50 10lF • I TOT - JTOT
OIF • IDIF
00 • SQRT lXX-XX. YY_YYI
GO TO 54

LINEAR INTERPOLATIO"

52 DIF .. IDIF
KTOT a I TOT - JTOT
TOT'" KTOT
DO - OIF / TOT - SORT lXX-XX + YY_YYI

C ABOVE CALCULATES A""lO ACCUMULATES DISTANCE IN 0 BElOW
54 0 a 0 + 00

LTO T-L TO T+ I 0 I F
LroT IS THE NUMBER OF ELAPSED MINUTES
IN NORMAL CASES IT SHOULD EQUAl INT
EXCEPT ON LAST SECTION WHEN TRACK ENDS
NaN + 1

CHECK FOR PRESENT 00INT DEYONO INTERVAL END
IF IIT0T - ITE) 56,900,900

IF NOT, INCREMENT RECORD NUMBER AND PROCESS NexT POINT
')6 K • K + 1

GO TO 32
C IF SO, PRINT AND PU"CH (OPTlUNAlI INT::RVAL INFI'JRMATION

900 IF IN) 902,90?,901
901AN-N
902 KO • ITS / llr4~

TOT-FLO" T( L ToTl/60. 00
TOT-INTERVAL 1"'1 HOURS

"'ACH2168
MACH2169
MACH2110
MACH2111
MACH2112
HACH2113
MACH2114
HhCH2115
HACH2116
MACH2111
MACH2178
MACH2119
MACH2180
MACH2181
MACH2182
HACH21B3
MACH21b4
MACH2185
MACH21Bb
HACH2181
HACH2188
HACH2189
HACH2190
HACH2191
HACH2192
HACHZ193
HACH2194
HACH2195
MACH2196
HACH2191
MACH2198
HACH2199
"IACH22DO
MACH2201
MACH2202
MACH2203
MACH2204
MACH2205
MACH22C6
MACH2201
MACH220B
MACH2209
MACH2210
MACH2211
MACH2212
HACH2213
MACH2214
HACH2215
MACH2216
HACH2211
MACH221B
MACH2219
MACH2220
HACH2221
HACH2222
HACH2223
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SlaD/TUr +('.01)'5)1
SI-TUTfll KflS TRAVELED I"l roT HOURS OrVIDEO BY rIME IN HOURS.
TUTaFLOATILTflTI -60.00
TUT-P.HEI(VAL 1'I.j SECQIIlOS
52-I 0-lu,",0:lCJ. "I, I ALE~G
SL::F I Stt LF~G THS TRAVELED I N TnT SECONDS
~2zS2/TOr +u.OO'lOl
o z 0 + 1.0J5~1

Kil a IITS - Kn - 14401 16')
KM:: ITS - ( ,cO - 1440. KH _ bOI
IFIL TnT-INTllI12 ,1113,1 113

1112 ITEaITS+LTDT
1113 CONTI NUE

LD I re I 144(1
lit - liTE - LD - 14401 I f:O
LM a In: - ILD - 1440 + LH _ 60 I
IF I ll ... E - .,01 910,910,908

90J! IotKITE I PRI''IT,110) ITRK,SeX,ALE"'G,I(OI.KHl,KMl,l~lT
LI NE - 7

910 WRITE IPRINT,114) KO,KH,KM,LD,LH,L,""O,SI,S2
LINE - LINe + 1
GO TO (91')4,9031, I

903 WRITE (PU"'CH,lI6) ITRK,SI,S2,O,KD,KH,K"',lD,lH,lM

CHECK FOR LAST ~ECO~O OF TRACK
904 IF I K - JMAX) 105,1,1

TO INITIALIZE FOR NEW INTERVAL
905 SI • 0.0

S2 :: O. ')
D • 0.0
N • 0
l rorzO
IDIF a ITUr - IT(
I T5-1 TE
ITE :: ITt: + J~r

IF (IDIF) 922,922,52
922 K - K • 1

GO TU 32

999 CALL Ext r
END

II DUP
-DELETE MA,CH2
-STORE WS UA MACH2

"'ACH2224
MA(H2225
"'A(H2226
MACH2221
""A(H2228
MA(H2229
M4CH2230
MA(H2231
MACH2232
",A(ll2233
"'4(H2234
MA(H2235
"'4CH2236
"'"CM2237
"'A(H2238
"'"(H2239
HACH22"'0
"tA(H22'" 1
"'ACH22"'2
HACH2243
"'6.(H2244
"'A(H2245
MACH2246
MACH2247
I'IA(H2248
MA(H2249
MA(H2250
"'4(H2251
MACH2252
MA[H2253
"'4CH2254
"'4(H2255
"'A(H2256
"'6.(H2257
MA(H2258
MACH2259
"'4(H2260
M6.(H2261
"'6.(H2262
MACH2263
"';\(H2264
"'A(H2265
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Table 4. Output example of HACH2 of speed of movement in 2-hr intervals for track 14-70.

Tl~ I\CK FISH ['URA TID' INTERVOL "TERV AL
.0. S_ X L[N':jTH nAYS HJlc; I"II.-J$ (<JI'OUTESI DISThNCE foVERAGC SpeeD

I K~ S, K%/tiR L=~GTHS/SEC

147n 62.J 19 9 I~O

['!.Y "' "I[\j HJ I)" H' MI:~

I) 21 n 12 21 4.08 2.04 0.91
I' 12 21 l' 14 21 3.45 1.73 0.77
') 14 21 16 21 5.86 2.93 1.31

1, 21 1 ~ 21 5.18 7.59 1.16
1'1 21 '2') 2l 4.92 2.46 1.10
n 21 22 21 3.90 1. q5 0.87
22 21 21 2.04 1. 32 0.59, 7 I 21 2.68 1. 34 0.60

2 7 I 21 3.71 1.86 C.B3
4 21 ~1 3.34 1.67 0.7S
6 21 , 21 4.65 2.33 1.04
~ 21 10 21 4.10 2.05 0.92

In 21 12 ~ I 2.13 1.07 G.4d
12 71 14 : 1 5.31 2.66 1.1Q
14 21 16 11 4.81 2.41 1.0d
16 21 10 21 4.27 2.14 0.96
1" 21 20 21 5.44 2.72 1.22
2·, 21 22 21 4.36 2.18 0.9d
22 21 J 21 5.')6 2.53 1.11

21 21 5.25 2.63 1. 1d
21 21 5.59 2.80 1. 25

'. 21 J' 3.55 3.09 1.38
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PROGRAMS

DIRECTION OF MOVEMENT
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OF SWIMMING DIRECTION

"SONwS UA

l'iTEGER PRI"'IT,C4RO,TYPE,TRK
DIMENSIO,,", ANC,(3101, IDN13I'l), IHR1310I,IMJN(310)
DATA PRI"'T,CA~D,TYPE 170,8,1 I

DEFINE FILE lC2520,b,U.KII

I'IIPUT
SAME DhTA INPUT AS FUR PRO;:;RAM CREF.
I.E. TWO Ht:ADr~ CARDS P';:R TRACK

FULLower floY POSITION C"ROS FOR TRACK
[\lANK C~~O TO SIC,"lIFY E""O OF TRACK, OR A "lEGATIVE TRACK
""\J~BE~ ro SIGNIFY END or: [JATA
;'IlE'1l' H~AOER CARDS ETC. IF CARD ABOVE WAS BLANK.

- POSI nON CARDS MUST BE 1"11 CHRONOLOGICAL SEQUENCE.

ouTPUT
ALTHOUGH A PRI"IITED OUTPUT IS GIVEN,
TO LOAD DISK 1=ILE TSO", AS FULLOWS.
PER R(COIW - WORD I TRACK ""UMBER

2 - DAY NU"'R!:R
3 - HOUR
4 - HI ~UTES

5-6 COMPASS DIRECTION
A BLANK RECORD OCCURS BETWEEN TiUCK$.

EXECUTE THIS PROGqh~ WITH .FILESII,TSDNI
TSDN OCCUPIES 4~ SECTORS OF USERS AREA ON DISK.

P~Ol;RAM IS D(SI;:;~..cO TO CALCULATE THE AfIICULAR DEVlhTlON rROM TRue
C iORTH UF TH[ VECTOR FORMED RY LIfII~AI(LY JnINI~'G TWO SUCCESSIVE TRACK

POSITIQfII X,Y COfJl<DliATES.

/I JUR
II ~U?

·STflRCDATA

AD'lTPOrl
AD"4TP002
AiJNTP003
AO"4TPOOio
AD"4TPOCJ5
ADNTPQOb
ADNTP007
ADNTPOOB
AUNTPOOq
ADfIITPOID
ADNTPOll
AU'lTP012

l.. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• AD'lTP013
AD'lTP014
AONTP015
AO"lTPOlb
AO'lTP017
AO"lTPC 18
AONTP019
AD'" TP020
AO'HP021
AONTP022
AONTP023
AONTP024
AONTP025
AONTP02b
AONTP021
ADNTP028

THE PURPOSE OF THIS PROCRM<1 ISAO'lTP029
AQ"lTP030
AO",TP031
ADNTP032
ADNTP033
ADNTP034
AONTP035
AONTP03b
AONTP031
AONTP038
AD"lTP039
AONTP040

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• AONTP041
ADfIITP042
AUNTP04)
AONTPC44
ADNTP045
AO"lTP046
ADNTP041
AD'ITPC48
ADNTP04Q
AOIIITP050
AONTP051

DAY HOUR M[AD",TP052
AONTP053
ADNTP054
ADNTP055

II JO~

II FrJR
.IUC511403 PR!dTC.{,?5lJl f{EAUER,DJSK,TYPE"'RITERI
*L1 5T ALL
.UNE WORD INTEGERS
.>4A"1E !IlJNTP
•• hO"HP - CO,..PASS DII(ECTIONS OF TRACK POSITION VECTORS
C

c
C FOR~ATS

100 FORMAT llx/IX)
105 FORMATIIX, 14,lx.14,2FB.C,14.IX,212,8x, I II
112 FORMATl'lTRACK NUMB[R 'tl4,lRX,'PAGE ',I3/'OREC.NO.
112 IN. DEGREES FROM NORTll'/I
114 FURMATI' t,lX,t4,4XtI3t~XtI2,4X,I2,7X,Fb.21

120 FURMATI/'TRACK NUM13EP INCORRECT - RESTART JOB'I
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122 FORMATII'SCOUr'l/CE IS OUT or ORDER - RESTAkl JOfPl
124 FO~MATII'Nl!~HR OF POSIT!')", CARDS HAS EXCeEDEO 310'}

Kia I
TKK a J

C IlEAD Twu He \lJE~ C~'~»S

I READ ICA~D,UJIJI

~=AD F1~ST PUSITIO" CARD
READ (CHO,l ... ·q 1 T~K, 15:;1,.11 , Yl, JOT ,JHR,J"II'l

RFAD SECO~D PT. TrJ "lAKE I1IR(CIION VECTOR.
N • 1
IGO '" 1

5 READfC\R{'l,I' 51 JTRK,JSE:J,Xl,V2,KOT,KHR,KMIN,llOST
IF (JT~KI ";),6,20

TO WHoITE 'JUT A'I:) STIJRE T~"CK "\ISLES.
6 LINE a 55

IPAGC>'" 1
N :I; N - 1
00 10 I '" I,N
IF (LINE - SCi) 8,8,1

7 WRITE fPRI"IT,IIZI ITRK,IP"GE
LINE '" I
IPAGE ,. IP" .. f .. I

8 THETA '" ANGll) .. 0.00~n1

WRITE IPRINT,l14IKI, IfJo\II),IHRIII,IMINIII,THETA
LI NE ,. LI NE .. I
WRITE Il'KII I T~K,IO'llf II, IrlRIII, [MINIII,ANGIII

10 CQNTI'IIUE
WRITE Il'KI) TRK
IF IJfltKI 9q~,l,l

TO CHECK FOR POINTS WHERE TRACK WAS LOST.
10 GU TO (410,4001, IGO

400 IF I ILOST - 11 5,401,5
401 Xl '" Xl

VI • VZ
JOT .. KilT
JHF( • KHR
JMIN '" KMIN
I SEC .. JSEa
IGO '" 1
GO TO 5

410 IF IJTRK - ITRKI 11,22,21
21 WRlTEITYPErlZOI

PAUSE 666
GO TO qq9

22 IF (ISE\J - JSEOI 24,23,23
23 WRITE ITYPE,llll

PAUSE 111
9q9 CALL EXI T

UMBER OF POSITION CARDS PER TRfl.CK MUST 8E lESS THA'i 311.
21, IF IN - 310) 26,16,15

AD"l TPO"b
AD"l fPOS 7
AO'llTPO"8
AONTP05~

AO"lTPOf-O
AUf.,I 'POI':: 1
AJ"l rp~b2
AO"rTP06)
AONTPOt;4
AO"lTPOt.5
AO'HP":J66
AD'IITP:)t 1
AO~TP'68

AO"lTPOtl9
AoNTP':7('l
AO"lTP . 71
AO'HPI,/7?
A.)NTP(':n
AD ... TP(J74
AO~ TPC7'l
AD"ITP( 76
AUNTPt 17
AO"lTP078
AD'fTP079
AD TPCb!'
AONTPOBl
AONTPOB2
AD'IITP083
ADNTPOR4
AD~TPOa5

AO'llTPOd6
AO'llTPOB7
AO"'lTP088
AONTP089
AONTP090
AONTP091
AONTP092
AONTP093
AO"'l TP094
AONTP095
AONTP09'
AONTP091
ADNTP0ge
ADNTP09Q
AONTP 100
AONTPI01
AONTPI02
ADNTPI03
AO"'lTPI0lt
AONTPI05
AO"'lTPI06
AONTPlCl
AONTPI08
AO'iTP 109
AONTPllO
AONTPlll



25 wRITEITYPE.t<::4)
PAUSE. 1i3d
GO TO Q91

...EGATIVE X DIRECTIO .... IS 'IlORTH.
POSITIVE l( I)IRCCTlO'~ IS SIJUTH.

76 IF (Xl. X21 41),27.3')
27 101 RX " 3

\.>0 TU 'JO
10 IF (Xl) .31,27,17
11 X:: AaSIXI) - A8~tx21

32 IF (X) 13,H,V,
)j IDIRX .., 2

X .., ABS (Xl
GO TU 60

34 10IRX :: '3
toO TO bO

15 IOIRX " 1
(i0 TO 6J

17 X z X2 - XI
c..0 TO H

40 IF (XII 41,44,4-.
41 X ... Xl - Xl

IDIRX .. 1
GO TO 6J

44 X " Xl - Xl
IOIRX " 2

"4EGATIVE Y OIR!:::;Tlll"4 IS WF.ST.
POSITIVE Y DIR.f:.CTTO'i IS FI\'lT.

60 IF IVI • VZI 10,61,62
61 fDIRY :: "3

GO TO HO
62 IF IVI) 63,61,69
hl Y :: ABS(Yl) - AbSIYZI
64 IF IV) 65,bb,h1
6'IUIRY"2

V " A~SIY)

GO TO dO
66 IOIRV .., 3

GO TO an
61 IOIRY " 1

GO TO ll~

69 Y " VZ - VI
GO TO 64

70 IF Iyt} 11,14,74
11 Y ,. Y2 - Yl

IOIRY z 1
GO TO AD

74 V :: VI - V2
101 RY .. 2
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A()PIITPlI2
ADNTPIl)
ADNTPl14
AD'IITPlI5
AD'HP1l6
AD~TPI)7

AQ'HP1l8
AD'HPlltJ
AO'HP 120
AONTP121
AONTP122
ADNTP123
AOOHPl?4
AO~TPIZ5

ADNTP126
ADtIITPlZ7
ADtIITP128
ADNTPIZ9
AONTP lJO
ADtIITP13l
AONTP13Z
AO"lTP133
ADPII TP 134
AUNTP135
ADNTP13b
ADNTP137
AOtllTP13a
AONTP13tJ
AD'IITP 140
AQNTP141
AONTP14Z
AO'llTPI43
AOPIITP144
AONTP145
AONTP14b
AONTP147
AONTP148
AONTP149
AlJNTP 150
AONTP151
ADNTP152
AONTPlS3
ADN TP 154
ADN TP 155
ADN TP 156
AONTP157
ADNTPlS8
ADN TP 159
AO'HPlbO
AO'HP161
AONTP16Z
ADNTP163
ADNTP 164
AOPIITP16S
ADNTP 166
I\O'llTPI67
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FIND THETA OF FIRST QUADRANT AND ADJUST FOR FUll 360 DEGREES a

THETA INCREASES ANTICLOCKWISE.
60 GO TO 181,8S,J:l9ItlDIRX
81 GO TO 182,83,A41,lOIRY
82 T - 180.0 -IAU'lIY/X) • 180. 13.141591

GO TO 95
83 T - 180.0 + AUNIY/XI • 180. I 34l1t159

GO TO 95
84 T - 18040

GO TO 95
85 GO TO IS6,87,8SItlD1RY
86 T • AT4NIY/XI • 180. I 3.14159

GO TO 95
81 T - 36J.0 - AU'lIY/XI • 1804 I 3.14159

GO TO 95
88 T - Oal)

GO TO 95
89 GO TO 190,91,921 ,fDIRY
90 T - 90 a 0

GO TO 95
91 T - 210.0

GO TO 95
92T-O.0

RESET VARIABLES TO READ NEW X,V COORDINATES.
95 ANGINI - T

IONINI • JOT
JOT - KOT
IHR(NI - JHR
JHR • KHR
IMININI • JMIN
JMIN • KMIN
I SEO • JSEQ
Xl • X2
Yl • Y2
N • N • 1
IF lILOST - 11 5,412,5

412 I GO - 2
GO TO 5
END

II CUP
-DELE TE ADNTP
-STORE WS UA AONTP

ADNTP16B
ADNTP169
ADNTP170
AO'HP 171
AONTP112
ADNTPI73
AO~TP174
ADNTP175
AONTP176
AO"'lTP117
AO'lTPI78
AO'HP 119
AONTP 180
40~TP1Bl

AONTPIB2
AONTP183
AQNTP184
AO~TPla5

AONTP186
AONTP187
AONTP188
AONTP189
AONTP190
ADNTP 191
ADNTP 192
AONTP193
AON TP 194
AONTP19'i
AONTP 196
AONTP 191
ADNTP1'lB
AQ''HPI99
AONTP200
ADNTP2Cl
ADNTP2C2
ADNTP203
AONTP204
AONTP2t5
AD~TP206

ADNTP207
AONTP208
ADNTP209
AONTP210
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Table 5. Output. example of progr... ADNTP a8 it is
ent.ered into fUe TSDN.

T-lACK "'W"'AlK 147 J Pi\(,~

~,.c .NO. DA' HUU~ "11 'I. O(Gll.t.:ES HOM NlJlHI1

It.Zl 216 10 71 '<'8. b3
1~22 216 if.· l) 15.63
1023 216 10 45 351. '14
1~2lt 216 11 0 3:J.47
1625 216 11 " 7.56
102b 216 11 \0 ">4. f'J1
Itl27 216 11 45 149.(\1
1,J78 216 12 0 2MI.33
1829 216 12 " 131. 71
11130 216 12 31 21 Q. DS
1031 216 13 40 IIt'.21
Itl)2 216 l3 :D 156.2)
ibB 216 14 0 142.51
I Ii 34 216 14 " 14Lll
ItDS 216 14 10 169.1)4
1816 216 14 45 174.67
1837 216 1> 0 17' .6A
la,S 216 I ~ " 1~6. ~4

1639 216 15 30 14 J. ill.
1:140 21b " 45 144.06
Id41 216 10 0 193 .. 94
11:142 21' 16 I', 148.99
1':i43 216 lb 30 2t: 1. 71
1u44 216 Ib 45 112.21

J45 21' 17 f, lei2. ~3
1846 216 17 " 2.J3 .O~

.47 21b 17 '0 181.(15
048 21b 17 45 16'J.t.4

1 ~149 21b 1 H 0 1::>2.93
13')0 216 18 15 161.06
1051 21b 10 3C n.aA
IH52 21b 16 45 125.73
Id53 21b 19 0 145.02
luS4 216 10 " 132.37
1855 21b 1" 10 130. 3~
1856 216 10 45 16 1. '-n
Id51 216 20 0 234.14
1858 216 20 15 Z2S.29
1859 216 2) 10 204.34
1&60 216 21 45 174.23
1861 216 21 0 146.21

1912 218 15 3'ib. 'd
1913 218 10 351.25
1974 218 45 353.60
1975 218 0 119.5"
1 '116 218 15 21'), 11
1971 218 30 307.13
1978 21' 45 31 7. 52
1979 218 0 344.69
1980 218 15 !JCJ.81
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M~GL(S F~O"l ~ORTH, GROUPED BY Tl"'E 1"'4l(RYAl.

EXECUTE THIS PROGRAM WITH .FILESlltTSO~I,(5,TABLBI

SUBROUTINE PUTI R[QUIRED TO CONYERT INTEG(R TO AI.

CONTROL CARDS - TRACK' ,14, tWAS FOU"'4D AT RECORDS

FOR TRACK

I PUT
11 HEADER et\RD OF TIlE fOllOw I 'H. FD"'''''

eOLS. 1-12 -'TRACK NUMSERt
13-17 - BLANK SPhCES
18-42 -', ANGLES FROM TRUE ~ORTH, t
43-46 - , DAV'
47-48 I\LANK
41 - t, t

50-54 - I1LANKS
55-61 - , TO OhVt
62-63 - IHANK

~4 -','
65-70 - RLANK

Z) CONTROL CA~I)

COLS. 1-4 TRACK NUMBER TO BE PROCESSED
5-B - BCGINNING RECORD OF FlLE TSDN
9-12 - lAST FILE RECORD

13-15 - t~HERVAL OF TllIlE, IN MI""UTeS,
A~GLES

CBMTP AUTOMATICALLV CALLS LINK TO PROG'l.AMS DIRTP A 0 PLlP FOR
ANALVSIS AND PLUTS OF GROuPED DATA.

RESTRICTION or 25 G~OuPS IINTE"RVALSI , 50 Of\SERYAJION$ PER GROUP.

CBMTPCCl
ceM yPOC2
CB"'TPOv3
CBMTP004
C8"'TPOC S
CB'HPOQb
C8MTPOC. 7
CB"I TPOOt:
C8"lTPO( 9
C8"1TP1)10
CBMTPGll
CtHoi TPO 12
CbMTP013
CflMTP!)14
CR"TPOl ')
CIHHPOlb
CP,'" TPOI 7
cn,", TPOI ~

CBMTP019
Ca .... TP020
C~"tTPIjZl

C&MT P n2
CbMTP023
CBMTPOZ4
eBI"llPOZS
CB"ITP02b
CBMTP021

WHICH IS USED TO GROUPCB"lTP028
CB,Io4TP029
CBMTP030
CBIHPC31
C6lo1TP03Z
CBMTP033
CBMTP034
CBMTP035
CBMTi'03b
CB/'ITP031
C!PHP038
CBMTP039

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• CB"'lP040

CBMTPQ41
INTEGER TITLEI?5,101,CARD,PRHH,TVPE; CBMTP042
DIMENSION V(Z5I,WI2SI,Kl125I,K2125I,IHEADt10) CB/'ITP04)
CO,",HOfol TI TLE ,K ,LD (25) ,"'4125 I t I ALfAI 25,50) ,v,w, ILFAl251, A1251, ILFA2lCBMTPC44

1251 ,NII2S1 ,Kl ,K2 CEiMTP045
DATA CARD,PRINT,TVPE / ',5,1 / CBMTPCl4b
OEFlfolE FILE 112520,b,U,KIl CBMTP047

CBfl4TP04B
CBM TP049
CB"ITPOSO
CBMTPO'H
C8MTPOS2
CBMTPO~3

RECORO FOUlIlOCB,Io4TPOS4
CbMTP055

.....................................................................

/I JOB
/I FOR
·IOCS11403 PR.I·HE~,7')1)1 REAOER,TVPcWRITcR,DISKI
·L1ST ALL
-Of-./E WORD INTEGERS
·"'AME C.BMTP
•• CO'lTP- TRACK POStTlON
C
C

c
C FORMATS.
100 FOR"iAT 170Al1
102 FDRMATI3I4,I31
110 FORMATI/'CHECK
110 lREQUESTEO'1
112 FORfolAT I/'CHECK CONTROL CARD Ar-.lD AONTP OUToUT'/tBLAPIIK
112 1 AT',T'),' AS OPPOSED TO THE k.EOUESTED RECORD OF'd51
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120 FORMAT ('1TRI\CI< NUMBER ',14,', ANGLES FROM TRUE NORTH OF POSITION
120 IV(CTORS'/' TIME INH:RVA.L =- 't13,' MINUTES' I
Il0 FORMAT l'O',70A11
1ll FORMAT I' SUM OF COSINES z I,FlO.41
132 FORMAT I' SUM or SINES ::',fl2.41
134 FURMAT I' '.In151
160 FU~MAT (/'NU"'~ER OF ANGLES HitS eXCEEDED 50' I
165 FORMAT 1/'NUMf\ER OF GROUPS "'AS EXCEEOEU 25' 1
170 fORMAT I/'NU"'I"ER OF "'INUTES HAS EXCEEDED 32766'1
C

1<1 ,. 1
C TO READ HEADER CARD

READ (C:\RU,1tJ"l IHEAD

READ CONTROL CAKO
READ IC6.RO,I(;21 LTRK,IFB,lH,INT

SET FIRST DATA POINT AS THE BEGINNI G OF ALL INTERVALS.
IREC ,. IFR
READ Il'lREC I JTRK,JON,JUR,JMIN, A...,u
IF IJTRK - IT'tK ) 7,3,7

3 1 S T ,. JHR • bO + JM I ~
KO ,. 1
10 ,. 1
IH ,. JHR
1M ::IE JM1N
[ET" 1ST + INT - 1
I HI • lET / bO
1M 1 :z lET - I HI. 60
IF IIHI - 241 "01,800,800

800 101 ,. K[) + 11Hl / 24 I
IHI :z IHI - (HI / 24 • 24
GO TO 804

801 101 • 10
~04 INC • 1

NN • 0
SUMS ~ 0.0
SUMC ,. 0.0
ION" JON
GO TO 12

5 REAOll'IRECI JTRK,JON,JHR,JMIN,ANG
IF I JTRKI 20,20.0
IF IJTRK - lTRKI 7.10,7
WRITE llVPE,I101 JTRK
CAll EXI r

10 JTM ,. JHR • 60 + JMIN + 1440 • t JON - 10Nl
IF lJTM - 327661 11,11,9

9 WRITE lTVPE,1101
CALL EXI T

11 IF I JTM - lET I 12,12,14
1'It IF I N"I I 15,15,20

RESET DAY, HOU't. "'INUTE OF INTERVAL START.
15 1ST fET" 1

lET ::IE lET + INT

CBMTP056
CBMTP051
CB"ITP058
CBMTP059
CBMTP060
CBMTP061
CBMTPOb2
celolTP063
CBMTP064
CBMTP065
CBMTP066
CIHHPOt. 7
CBMTP068
CBMTP069
CBMTPOI0
C8M TP071
CBMTPQ72
CBMTPQ73
CBMTP074
CBII4TPQ15
caM TP076
CBHTP071
CBHTP018
CBMTPQ19
CBHTPOBO
CBMTP081
C8H TP082
CSHTPOS)
CBMTP084
CSHTP085
C8MTP086
CSHTP087
CBHTP088
ce",TPoe9
CBHTP090
CBHTP091
CBMTP092
CBMTP093
CBMTP094
CBMTP095
CBMTP096
CBHTP091
CBHTP09B
CBHTP099
CBHTPlOO
CBHTP101
CBMTPI02
CBMTPI03
CBHTPI04
CBHTPI05
CBHTPI06
CBIHPI01
CBHTPIoe
CBHTPI09
CBHTPUO
CBHTP111
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IH · 1ST I '0
1M · 1ST - IH . 00
IF I IH - 24 I 101,700,70')

100 10 · KO . IH I 24
IH · Itl - IH I 24 "

REseT DAV, HOVil, MI'IUTE OF 1'..,yERVAl END.
701 1"1 - lET I 60

1M 1 - leT - IHI. 60
IF { Hit - 24 I 11,702,702

702 101 8; KO + IHI I 24
IHI - IHI - IHI I 24 • 24
GO TO II

12 'liN - "1'1/ • I
IF ( IIlN - 50 , 16,18,16

16 WRITE tTVPE,I"'OI
CAll EXIT

ACCUMULATE SINES Il,fm COSINES OF ANGLES WITHIN AN INTERVAL.
18 IAlFAIINC,N/IlI- flNG • 0.501

SU"'C .. SUMC • COSIANG 3.14159 I 180.01
SUMS - SUMS. SI'l/IA'IlG • 3.14159 I 180.')1
IREC .. IqEC • 1
GO TO 5

STORE DATA OF ONE INTERVAL.
20 NfiNCI ,. N,.,

VI INC I .. SUMC
IoI(1NCl .. SU"'S
CAll PUTI lIHFAD,14.L7,lTRK,OI
CAll PUTI I IHEAO,48,48,ID,!))
CAll PUll (IH(AO,51 ,52, IH,?'
CAll pun IIHEAD,53,54,I"I,O)
CAll PUT( IIHEAO,63,63tlDl,OI
CAll pun IIHEAO,66,67,IHl,.J)
CAll PUll IIHEAD,68,69,IM1,OI
00 24 I .. 1,70

24 TITLE {I'l/C,( I 8; IHEADI I I
lOllNCI .. 70
IF (JTRKI 30,30,26

26 INC 8; I "4C • 1
IF I INC - 25 I 28,28,27

27 WRITE t TVPE,l65 I
CAll EXI T

28 NN .. r)

SUMS" 0.0
SUMC .. 0.0
GO TO IS

TO P~INT OUT TRACK DATA
30 IF IIREC - 1 - IFEJ 32,40,32
l2 WRITE lTVPEtlI2) IREC,IFf.
40 Kk,s I'l/e

WqlTE IPRINT,120' lTqK,lNT
0060 I 1,KK
KIll) .. I

CBMTPI12
CC~TP1l3

C8M TP 114
CBIIlTP1l5
CBMTPllh
CBMTP II 7
Cbl"TP1l8
CB"1TP1l9
CBMTP120
CBfo'TP121
CBMTP122
CI1"'TPI23
CBMTP124
CB"ITP125
Cb"lTP126
C8"1TP127
CtH1TP 128
CRM TP 129
CBMTP130
CBMTP131
CS"1TP132
Ce .... TPIB
CBHTP134
C8MTP135
CBI1TP136
CBHTP137
CSfl4TP138
C9"1TP139
CB"1TP1"tO
CB"'TPl.r, 1
CBMTP142
Cblo1TP 143
CBMTP 144
CBIo1TPlI,5
CS"'TPI.r,6
CBMTP147
CB/'lTP 148
CBMTP149
CBMTP150
CB/'lTPI51
CBMTPI52
CBMTP153
C8M TP 154
CBMTP155
CS~TPI56

CBMTP157
CBMTPI56
CBMTP159
CB"ITPI60
CB"1TP161
CBMTPl62
CBMTP163
CBHTP 164
CBMTP165
CBMTP166
CBMTP 161
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K21' J a ( .. 1
K • lO II'
wR I TE: I P~ I "l T,13')) IT (HE II ,J I • J" 1, KI
WI( I TE I Pll; t ~ T, 13 J) VII'
WR I TE 11':l; ('IT ,Il"! I WIll
K '" NIII
WRITE I!>RII\4r,1341 IIAlFAll,Jl, J'" I,KI

.1,0 CON rI "lUF.
KIll NC I '" -1
K211NCI a -1
K " KK
CAll lINKIOIR.rPI
E"IO

II QUP
-OElETE C')MTP
• S TQI(E wS UA CtH'TP

CbMTP 168
CB~ TP 11>9
(I:; '" TP 17')
CtsMTPI71
Cf\MTPI72
C6''HP 113
C8"1TP 114
(IJ"'TPI75
CBMTP176
CBMTPl17
CBMTP118
(BMTP 1 7q
CRMTP11:10
CBMTP181
CB~TPI82

(8MTP1&3
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-OAVE DILLARD, BARTON-ASCHHAN ASSOCIATES, I~C.
-1711 W. HUWARD ST., CHICAGO, IL 60626

HONG INTEGER TO Ai CONVERSION PUTI
ENT PUTr IKARD, I, J, INT, IEOIT)
ENT PUTl (KARO, I, J, INT, fEDlT I

-[NT IS CONVERTED TO Al AND PUT IN KAROl I) THRU
-KARDIJ). IEDlT INDICATES THE NUMBER OF IMPLIED
-DECIMAL PLACES - ZERO OR NEGATIVE FOQ. NO DECUtAl
-POINT, POSlTlVE FOR NUMBER OF PLACES. LEADING
-ZEROS REPlACED BY BLANKS - USE IEOIT GREATER THAN
-FIELD WIDTH FQJt NO lERO SUPPRESSION. LEADING
-MINUS SIGN IF INT IS NEGATIVE.

II JOB
/I !\SM PUTI
-li ST

N·&.RG Eeu
KARO Eeu
r EQU
J eeu
[Nl Eeu
IEOIT Eeu

PUll Eeu
PUll Eeu
ARGAD DC

STX
LOX
"OX
STX
LO
6NP
S
A
6NN
STO
LO
S
S
STO
LO

MINUS eeu
STO
LO

M2 Eeu
STO
STO
LOX

NCHAR Eeu

DJ VI0 eeu
LO
SRT
o

5
I)-NARG
I-NARG
2-NARG
)-NARG
4-NARG

1 XRl
11 ARGAO

1 NARG
1 RETRN

II I
L DONE
11 J

MINUS
l DONE

NCHAR
1 KARO

II I
"2
Al

11 IEOIT
0-1
NOEC

11 [NT
0-1
INlGR
SIGN

Ll
0-1

INTGR
I.
TEN

PUll
PUll
PUT I
PUll
PUll
PUll
PUTI
PUll
PUTI
PUT I
PUTI
PUTI
PUll
PUTI
PUll
PUll
PUTI
PUll
PUll
PUTI
PUll
PUTI
PUll
PUll
PUTt
PUll
PUll
PUTt
PUll
PUll
purr
PUTI
PUTI
PUTt
PUll
PUll
PUll
PUTJ
PUl(
PUll
PUTt
PUll
PUT(
PUT I
PUll
PUll
PUll
PUll
PUTI
PUTJ
PUTt
PUll
PUll
PUTJ

1
2
3
4
5

•T
6
9

10
11
12
13
14

"1 T
16
19
20
21
22
23
24
25
2.
27
26
29
30
31
32
33
34
35
3.
37
36
39
40
41
42
43
44
454.
47
46
49
50
51
52
53
54
55
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STO I'IITGR PUll 56
XC" PUll 51
ep pas PUll 58
EaR "lINUS PUll 59
S Ml~US puTI 60

pas EOU pull 61
SLA 8 PUll 62
OR lERO PUl I 6'

PUTI C4
PUT EOU PUT I 65

STO II PUll 6.
Al EOU '-1 PUTI 61

HOX I 1 PUll <8
e DECNl PUll 69

puTt 10
DONE EOU PUT[ 11

LOX II PUll 12

X"' EOU '-1 purr 13
e L .-. PUll 14

Rl:lRN EOU ·-1 PUll 15
PUTI 16

DECNT EOU PUll 11
La NOEC PUll 18
eNP L CHECK PUTI 19
A MINUS PUl[ 80
STO NDEC PUTt 81
BNl 1 OlV1D PUTI B2
La POINT PUTI B'
B PUT PUTI B4

PUll B5
CHECK EOU PUTI B6

HOH L INTGR,O PUl( B1
B OlV1O PUTt 8B
La SIGN PUTI B9
SKP PUTI 90
B PAO PUl( 91
La DASH PUTI 92
STO SIGN PUTt 93
B PUT PUTI 94

PUTI 95
PAO EOU PUTt 96

La BLANK PUTI 91
B PUT PUll 98

PUT I 99
SIGN OC PUT( 100
NDEC OC PUTI 101
I'IITGR OC PUl[ 102
TEN OC 10 puTl la'
lERO EBC .0 PUll 104
DASH EBC PUTI 105
BLANK EBC PUll 106
POI Nl EHC PUTI 101

END PUT( 108
II DUP PUT( PUTI 109
-OHETE PUTI PUll 110
-STORE WS UA PUT[ PUTI III
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1/ JDIi
1/ FOR
.O~E WORD PHEloERS
• JOC S (1403 p~ INTER ,n I SK, TYPEWR I rER, KEY!lOAIW I
.LIST ALL
.NI\,olE DIRT~

C

nlR TPOU
DIRTPOOZ
DIR TPOfl3
DIRTPC(4
DIRTPOC5
DIRTPOD6
01 RTPoe 7

,; ••••••••••••••••••••••••••••••••••••••••••••••••••••• ··················OIRTPDl"'8

THIS PROGRAM CALC.ULATES SEVF.RAL STATISTICS OESCRIBINr. THE CIRCULAR
OISTRIQUTIO"4 OF INOEPE"lOEH OIRECrll.lNS II '::"CH TeST. rll!:
OISTRI9UTlO\l IS !HEN CQ""PflREQ TO A UNIFO~M OISTrl.IPUTION TO seE IF
IT D[FF(~S SIGNIFICA"lTLY. THE OISTRI~UTIl.)N IS ALSO CI.lECKED TO SEe
IF I T HAS TWO OPPOSI TE MUO(S.
THE MEhNS MAY PoE CO,",PAR(D TO 6. SI'ECIrrED Dllol.ECT IO~ ijY ENTI::.RING VIA
THE K(YRUARD TH~ TH(ORETICAl DIRECTION I THIS OPTIO"l MAY BE BY
PASSED BY TUKNI"4G ON DATA SWITCH U'H; I, AND FINAllY, THE MEANS AI(E
CO~PAREO wi TH I::ACH OTHER.
FOR A CD'olPUTE DISCUSSIUN OF CIRCULAR DISTRItWllON
STATISTICS SEE THE A~. INST. ""11ll. SCI. ,",0 OGRAPH 11q6S1 BY E.
IUTSCHELET, 'STrHlSTICAL METHODS FUI<. TH[ ANflU'SIS OF PRUBLEMS Hl
ANIMAL ORIE TATION A",O CERTA.I ~IOlOGIC"l RHYTH'olS'.

DIRTP IS O"'llY SLIGHtlY MOLliFIED FROM PROGRAM DIREC ISIMPSO"'l AND
GROOT, 19721 Tn ANALYZE TRACK POSITION VECTORS.

SUBROUTINE A.NGle AND DATA FilE TABlB "~E REcurRED.

DIRTP009
DIRTPOlC
OIR TP"ll
DIR TPCl12
OIR TPOll
DIRTP014
DIRTPOl s;
DIRTP016
DIR TPr 11
DIll.TP018
DIPTPC19
DIRTP020
DIR TPC.21
QIRTPOZ2
DIR TP023
DIRTPO;4
OlRTP025
DIRTP026
D I RTPO" 7
OIRTPOZa

C····························.·.· •• • •••••••••• •••• •••••••••••••••••••••• DIRTPOZ9
C DIRTP030

INTEGEQ. TlTlE{ZS,70I,TYPE,K[YRO,PRINT DIRTP031
OIMENSIO"l VIZIi I ,NIZS) ,ALFA(25) ,RIZ5), JAll5), 812S1 ,N<JECTt 25 1 DIR TPOJZ
DIMENSIO", NII}5 ,50), XHI SC (25) ,"WF (25) ,x (25), 1St Z5), .UK (99) 0lRTP033
DIMENSIO.., AKAPI25) ,A,2(Z51 ,K1(25) ,KZIZ5) DIRTPQ34
COMMON TI TLE ,K ,lOI2S) ,"4(25) ,I AlFA(25, 50) ,Y,N, rlFA1251, Al 251, IlFA21 DIRTP035

125I,NI12S),Kl,K2 OlRTP03b
DATA TYPE,K[YfW,PRI~T,XHISO I 1,6,5,25.J.0 I DIRTP037
DEFINE FIL[ 5(1,297,U,KKll DIRTP038

C DIRTPD39
C FORMATS DIRTP04C
Zl FORMATIII,lSX,'FRECUENCIES PER SECTOR',261),/,37X,l""I3) OlRTPQ41
33 FORMATII/,l5X,'lHETA :',14,', Kll,PPA z',F1-") DIRTPQ4Z
4d FORMAT(III,lX,'P,I"'ODAl DISTRIBUTIO~ STATISTICS',111,5X,'V :z',F8.4,DIRTP043
48 1', N z',FB.4,', R :',FJi.4,', OIR(CTIO Al AXIS ::0:',14,' -',14/'O'DIRTP04lo
48 Z,4X,'A '" O.',tZ,', Z :z',rS.2,', KAPPA "",F7.lo) DIRTPOlo5
105 FORMATII,lSX,'~ z',I4,', V =',FH.4,', w.',F8.lo,', R "",F8.4,',DIRTPQ46
105 1 MEA'" VECTO~ :',(4/'O',14X,'fI:Z: J.',12,', 1 :',F,>.Z,', ANGULAR DIRTP041
105 ZDEVa',I3) OlRTPOlo8
106 FORMATII/,15X,'CHI-SCUARE "",F8.3,', OF :z',I31 0lRTP049
101 FORMATIII,15X,'THETAIJ) =',14,', TEST STATISTIC X oz',F7.3,', R ozDIRTP050
107 l',FS.4) DIRTPOS1
108 FORMA,TII/,lOX,'b.N:;lE FOR T~ST "'10',13,' hNGLE FO~ TEST NO',13,'OIRTP05Z
IDS 1 F a',F8.3,' OF :',(2,' ,',131 OlRTP053
130 FORHATIIII,lx,'COMPARISON or MEAN YECTOR WITH THETAID)') DIRTP05t,
133 FOR""ATIIHl,LX,'COMPARISDN OF ,!olEAN VECTO~S'I DIRTPOS5
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31)1 FORMAT ('lTI:ST 'to.',13.5X,7I)All DIRTP056
1(12 FORMATIIII,lX.'TEST NO.',I2,2X,'HAS A 81"100AL OISTRTBUTION'1 OlRTP057
no FUR~AT(I,l5x,q)ItOeAtHLlTYOF RANOOI'INESS (FROM l STATISTICI ·',F6.0IRTP058
)70 141 OIRTPC';)9
45) FO~MAT(lIII,lX,'ESTIMAT[SOF PI\RI\MEfERS OF THe: C'~ClILAR NORM i'lL OISOIRTPOtJO
45j ITRlBUTIOf..l'1 OlRTP061
735 FORMAT{II,l~X,'THETAtOI "",14,', TEST STATISTIC x =',r7.3,', R =OIRTP062
735 1',f8.4,', Rtf'} :',F8.4,' tP-.051'1 OPHP063
6001 FURMATIII'ENTE1( THEOPETICAl OIR[CTION TO COMPARE WPH MEAN'I'INTEGOIRTP064
bOOI lER NU"lBER Kll.HT JUSTIFIED I" 1\ THREE COLUMN FIELU' 1 OlRTP065
6002 FORMAT 1131 DIRTPOb6
C OlRTPOb1

UO 20 KK=I,K OlRTPlJ68
NZ(KK}.O OIRTPOt>9
0020 J = 1,50 DIRTP070

20 Nl(KK,J}=O DIRTPOH
AAK IS A TABLE OF KAPPA VALUES tCONCENTRATlll,\j COEFFICIENTS OF DIRTPC72
OJloU;CTIONS AROUND THE M[AN, AATSCHELET, I·L.... 1 OIRTPon

READ (5'11 AAK DIRTP014
DO 205 KK-I,K OlRTP075
ALFAIKKI=ATAN(W(KKI/VIKKII DIRTP076
CALL " ....GLE (V{KKI,W(KKI ,ALFAIKKII UIRTPll77

rLFA IS THE HEI\~ COMPASS DIRECTION DIRTP018
R IS THE LE ...CTH I)F THE MEAN VECTOR, DETER"1INED BY VECTOR AOOITIOf14 DIRTP07C)

OF DIRECTIUNS (IE. UNIT VECTORS 1 OIRTPObO
A [S THE VECTOR "'EA,/II IVECTOR SUM (iU DIVIDED 6Y NO. OF DIRECTIONS 1 DIRTP061
IS REFERS TO THE ANGULAR DEVIATION AROUND THE MEAN OUTPOt:l2
o IS THE RA.YLEtGH STATISTIC FUR TESTING UNIFORMITY Of THE UI~TPOeJ

DISTRIBuTION DIRTP084
ILFAlKKI~.I\LFAlKK) OlRTPOt:l5
R (KK I ~SQRT IW IKKI _W(KK 1+V( KK) -V (KK II OIR TP066
A(KKlaRlKKI/NIKK) DIRTP067
IS IKK I aSQR T12.0- (l.O-A IKK 1 I) -180.0/3.1416+0. 501 0 IR TP088
6 (KK I.R IKK 1-R IKKI/N( KKI +O.OGSQI OlRTP089
A(KK 1~A I KK 1-11"10. 0+0. 501 01 RTP090
IAIKKI~.I\(KKI 0lRTP091
U-lO(KKI 01RTP092
WRI TE (PR INT, 3011 KK. tTl TLE IKK, I I, I-l,l I 1 OIR TP093
WRITE lP~INT,4531 DIRTP094

FINO THE KAPPA VALUE CQRRESPONrJING TO THE STRENGTH OF THE MEAN (AI 01RTP(l95
J~IAlKKI OIRTPQ96
AKAPlKKlaAAKIJI OIRTPO<l7
WRI TE (PRINT ,3' 1 f LFA tKK J ,AAKI J I OlRTP096
WRI TE (PR1NT, 11:'51 N(KK I ,V( KK) ,WIKKI ,Rl KK I, IlFAIKK I, IA(KK I, 6lKK I, IS lKOIR TP099

lKI OlRTPI00
PXa 16UK} -6 (KKI -e (KK 1-8 IKK 1 II (90 .0+NlKK II OIR TP 101

P IS THE PR06A~ILlTY OF RANO(J~N~SS (FROM RAYLEIGH ST ... TISTIC, DIRTPI02
WALCOTT AND MICHE"ER, 19711 OlRTP1D3

P-l.Q/(EXP(BIKK1I-{1.0+PXll OlRTPI04
WRITEIPRINT,31Q)P DIRTPI05

DIVIDE THE COMPASS INTO SECTORS SO THERE ARE FIVE OR MORE DIRTPI06
INOEPENDE~T DliU;CTlONS IN MOST SECTORS. DIRTPI07

IF(N{KKI-SI7 I)l ,192,792 DIRTPI0t:l
791 NSECT(KK)~l OlRTPI09

GO TO 13 OIRTPllO
792 NSeCT(KKJ~NIKKII5 OUTPUI
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15 AK.aJbO.O/FLnATI"SECTIKKJ I+O.('IC~OI
NK.aAK
IF 13bO-NK*~SECTIKK) 1H, 13,14

14 NSECrIKKI-f\lSECTIKKI-l
loO Tu IS

IJ 1"1"'-" lICK)
""S(C-"S:CT{KKJ

Dt:T(RMINE TtIE FREOUENCY lt~ (ACH S(CrO~

UO R 1=I,NN
OU 7 J-l,NSt:C
IF I lALF/\ IKK, I )-,~IC*J) '),9,7

9 NIIKK,Jl.aNlIKK,jl+l
~O TO 8
l.ONT I ~IU':
C(JNTI~UE

10(Z-KK
W;:tlTE IPRINT,21 I INIIKK,JI ,J-I ,,,",SEC}

DETERMINE CHI 'iQUARED YALUE Tn TEST UNIFORMITY OF DISTRIBUTION
IRATSCHELET, lqtd)

ASEC T-FllIA T(,..I KK) ) IF LOAf I iSE.C 1
DO 11 j-I,'4SEC
XHI Sl.ll KK '-INI (Kk, JI -ASEC T) "Z/ASECT+XHISQIKI"
NDF IKK I .a~SE'; T I KK)-1

II CONTINUE
WKJ T( {PR INT, l(\b, XHI SQIKK) ,NDF IKK I

CHECK FOR BI"'on'lLlTY IN DISTRIBUTION BY DOU811NG THE DIRECTIONS
IGROOT, 1965)

YZ-O
WZ·O
DO 40 J.aI,N'4
I ALF~-lAlFA I kK, J J *2
1Fir ALF2-3bO 142,42,41

41 lAlFl-ULFl-360
42 V2-Y2+COSIIALF1*3.141b/18lJ.O)
40 WZ-WZ+SIN( lALFZ*3.141b/IRO.O I

AlFA (kK) -A TAN I WZIVl J
CALL ANGLErVl,WZ,AlF"AlkKII
ALFAI KK I-AHA IKK 112.0
ILFAl (KK I-ALFA IKK t
lAXIS-ILFAZIKKI+1BO
IFIIAXlS-3bOI4b,4b,41

47 IAXlS-tAXIS-360
46 Rl-SORTfWZ*W2+VZ*VZI

A2IKK)·RZ/NIKKI
AZI KK) "'AZI KK I e1DO.0+0. 501

PRINT BP10DAL DlSTRIBUTION STATISTICS IF NEW MEAN IS ALMOST AS
S TKONG

IF IAZ IKK I-II. 11(1(1-10.0) 143,44,44
44 BZ-RZ*R2/N(KK)

JAtKK).a"Z(KK)
j-JA IKKl
AKAP (KK I "'AAK I J 1

MR' TE (PR lNT ,481 V2 ,wZ ,RZ, I LFA21KK I, I AX IS, I AtKK), R2,AII' AP IKK 1
CALL IT BIMODAL IF NEw MEAN IS STRONG(R

IF IA21KK I-A I KK 1143,43, 3D3
j03,.ZIKKI"'1

OIR TPlll
OI~TP1l3

OIl( TP114
OI~TP1l5

OIRTPllb
o rq, TP 111
nl~ TPllb
OIR TP 119
DIRTPl20
UlRTPld
DioTPl22
DIR TP 123
OIRTPIZ4
DIR TPI2"
Dl'HPIZb
DIRTP121
OlRTPl28
UI~TPI29

DIRTPl~O

Olq, TP 131
DIll, TI' 132
OIRTPIB
OIRTP134
DIRTP13S
DlRTP13b
OlRTP131
UIR TP138
DlRTP13Q
OlRTPl40
DIRTPl41
OIRTP14Z
DIRTP143
DIRTP144
DIRTP145
DIRTPI4b
nlRTPI47
DIRTP148
DIRTPl49
DIRTPl50
DIR TP151
DIRTP152
DIRTPI53
OlRTP154
O(RTPI55
OIRTP15b
OlRTP151
OlRTPIS8
DIRTPl59
OIRTPlbO
OIRTPlbl
DIRTPlb2
OI~TP163

OIRTPI64
OlRTP1b5
OlRTPl6b
OIRTPI61
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WR I TE f PR rNT, 3021 KK
COMPARE MEA~ wITH THEORETICAl DIRECTION fBATSCHELET, 19651

43 CAll OATSWll,~11

GO TU 1205,60001, HI
6000 WRITE ITYPJ:,6')OL)

READ IKEYBO,6nO?1 IlFAD
IF IllFAOI205, 114,114

114 JO-IArJSlllFAIKKI-IlFAOI
I F I JO-16,) 12S0, 250 ,251

251 JO-360-JI)
250 X{KK I-R (KKI-Cf1S IFlOAT I JO) -3.1416/1S0.0 1

NR I TE f P~ I NT, 131) 1
IF (N{KK}-151734, 734,732

732 IFIXIKKI-NIKKIIJI733,734,734
733 RO-SQR T I XIKKI.l«(KKI+3.84I • ...,1 KKII21

WIU TE I PRINT, 73511 LFAD, XIKKI,R IKK 1 ,RO
GU TO 205

734 WIU TE (PRINT, 11)71IlFAO,XIKKI ,RIKKI
205 CUNTINUe:

IFIK-IJI17,117,342
342 10-0

COMPARE TEST MEA,'iS IBATSCHElET, 19651
UO 710 KK-l,K
KP:KlIKK)
KQ-K21 KK 1
I F I KP III 7,11 7,118

l1S 10-JO+l
IF( 10-11131,131,132

Dl WRITEfPItINT,133t
132 NT-NIKPI+NIKQI

VT-VIKPI+V(KQI
Tw-wtKP}+wIKQI
TR-SQR T{VT-VT+ Tw. Tw I
F-FlOATI NT-21. tR {KPI +R IKQI-TRII {FLOAT INT I-R{ KP I-R IKQ II
NOFI-1
NOF2-NT-2
WRI TE I PRIN T, 1081 KP,KO,F ,NDFl,NDF2

710 CONTINUE
117 CAll LINK IPlTPI

END
// DUP
-DELETE olRTP
·STORE loiS UA DIRTP

OIRTpga
lllRTPI69
OlRTP110
OlRTP11l
OlRTP172
O[RTPI73
DIRTP174
DIR TPI-/S
OIRTP11l1
OIR TP 177
DIRHI18
OIK TPI79
OIRTPltW
OlRTP161
DPHP182
UIR TPl~3

OllHP184
DIRTP lij5
OlRTP186
OIRTPldl
D(RTPI8S
DIRTPla9
DIRTPI90
DIRTP191
DIRTP192
DIRTP193
DIRTP194
OlRTP195
DIRTP196
OlRTP191
OJRTPlqS
DIRTP199
OlRTP200
OlRTP201
OIRTP202
OlRTP203
OJR TP204
DIRTP205
DIRTP206
DIRTP207
OlRTP208
DIRTP209
OlRTP210
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Table 6. Example output program CBHTP for track l4-70.

TRACK NUMBER: 1410. ANGLES fROM TRUe r-.lQRTli OF POS I TIO~ VECTORS
T[ME INTERVAL . 240 MINUTES

TRA.CK NUMBER 1410, ANGLES FROM TRUE NOR Til, DAY I, 1021 TO DAY I, 1420
SUM OF COSI'IlES . 1.5414
SUM OF SIN';S . 3.681,0

29 Ib 352 30 8 b5 349 2b8 132 211
119 15b 143 143

TRA.CK NUf'lSER 11,10. ANGLES FROM TRUE NOltTH. DAY I, H21 TO DAY I, 1820
SUM OF CaSJ-.ES • -H.5998
~UM OF SINES . 2.1241

Ib9 115 178 131 140 144 194 149 222 192
183 203 lal lbl Ib3 Ibl

TlUCK NUMB(R H10. A.NGtES FROM TRUE '10RTH. DAY I, 1821 TO DAY I, 2220
SUM OF COSI'IlES • -11.1575
SU,", OF SINES a 4.8279

93 12' 145 132 130 Ib2 234 225 204 114
148 149 133 150 lb9

f!UCK NUMBER 11,10. ANGLES FROM TRUE NORTH, DAY I, 2221 TO DAY 2, 220
SUM OF COSINES a -I,.H32
SUM OF SINES a 7.691,6

154 15. 14b 150 188 1I2 8b b3 115 325
121 10 b. lin

TRACK NUMBER 1470. ANGLES FROM TRUE NORTH, nAY 2. 221 TO DAY Z, 620
SUM OF COSiNES.. 8.7985
SUM OF SINES. 3.7682

17 75 119 50 5 2 3"6 207 75
322 359 59 51 281, 22

TRACK NUMBER 1470, ANGLES FROM TRUE NORTH, DAY 2, 621 TO DAY 2, 1020
SUM OF COSI~ES ,. 7.4755
SUM OF SINES -2.9665

31 2b 41 10 135 321 322 319 252 2bb
212 325 8 34b

TlUCK NUMBER 11,10, boNGlES FROM TRUE NORTH, DAY 2, 1021 TO DAY 2, 1420
SUM OF COSINES· -9.9130
5UM OF SINE 5 a 2.2235

51 241 201 lb4 111 140 15b lbO Ibb 184
184 141 150

TRACK NUMBER 1470, A-.GlES FROM TRUE NOIHH, DAY 2, 11,21 TO DAY 2, 1820
SUM OF COSINES .. 4.6885
SIJM OF SINES .. -0.8()98

149 35b 25 35. 25 354 bl 253 251 211
219 29b b1 103

TRACK NUMBER 1470, ANGLES FROM TRUE NORTH, DAY 2, 1821 TO DAY 2, 2220
SUM OF COSINES .. -2.2599
SUM Of SINE S a -6.9344

131 li9 104 194 229 233 232 211 242 2'0
2bO 324 32) 331 332 242
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Table 7. Example output program OIRTP listing statistics of the circular distribution of vector
directions for track 14-70.

PUCIf NUIolRF.R 141(1, A'Il{,lcS fROM TRUE NORTH, DAY 1, IO~l TO OAY 1. 14?1')

:STP.·Il.T~S or PI\Rtl'-:E;T(OS OF THE CIRCUll\R 'Il0R'41\l OISTRIBUTI"N

'Il '" 14. V'" 1.')414. 14 '" 3.684 ..... 'l ... ".9934. "'E .... N VtCTOR '" 67

1\ : ( •• 2~, Z: 1.14, MlGUlAR OEV • 69

rR(QU::'IlCIES PER 'iECTOR 1') 4

CliI-saUARE'" 2.571, OF

~",JMnDH 01 STQ:If\UTlO~ 'jTI\TIST(CS

V'" 4.1427. jo," -O.92I')J. R'" 4.2431. DIReCTIONAL AXIS: 173 - 353

A ,. 0.30, l '" 1.18, KAPPA:: 0.6292

';:ST NO.1 HAS A fll"'OOAl OIS'RIHU'IO~

CUMPARISON UF MEI\N VrCTQR WITH TH!:TfdOI

THETAID) '" 45, TEST STArISTIC X" 3.702, R" 3.9934

Tt:ST NO. 2 TRACK NUMBER. 141J, "'N"US FRUIoI TRUE NORTH, DAY I, 1421 TO O~Y 1, IdZO

;:STTMAfES OF PI\R""ElF.RS OF THt: Clo.tCUlAR "lORMAl DISTIUBUTION

THETA ,. 172. KAPPI\:: 1).5394

~ '" I'). V "'-14.S99a, W:z 2.1241, q,,, 1'.7536, MI:AN VECTOR" 172

1\ '" D.1?, 1 "l.L6J, IHGUlAQ: OC:V '" 23

I>ROBA'\lllTY Dr RA'Il(JU+'N!::SS IFRf)~ I STATISTICI "0.000('

FR[QUE ....CIES PER seCTOR ,) 16 0

CHI-SOlJUE" 31.199, OF'" 2
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Table 8. Compar18011 of mean direction of subsequent teata for track 14-70 by program DIRTP.

Q"IPAR I SON OF ~EAN VEe TORS

ANGLE FOR T(ST NO 1 ANGLE FOR TEST NO F · 11.085 OF · 1 28

ANGLE FOR TEST ·'0 2 · I\NGlE FOR TEST NO 3 F · 1.b43 OF · 1 2'

ANGLE FOR TEST NO 3 · ANGLE FOR TEST NO 4 F · 3.309 OF · 1 27

ANGLE FOR TEST NO 4 · "-NGtE FOR TEST NO , F • 15.8bO OF · 1 28

ANGLE FOR TEST NO , · ANGLE FOR TEST NO 6 F · 2.984 OF · 1 28

ANGLE FOR TEST NO 6 · ANGLE FOR TEST NO 7 F · 4"'.lt81 OF · 1 2'

ANGLE FOR TEST NO 7 · ANGLE FOR TEST NO 8 F · 19.173 OF · 1 2'

ANGLE FOR TEST NO 8 · ANGle FOR TEST NO • F · 6.035 OF · 1 28

ANGLE FOR TEST NO • ANGLE FOR TEST NO 10 F · 13.120 OF · 1 .30

ANGLE FOR TeST NO 10 · A""'GLE FOR TEST NO 11 F • 1.061 OF · 1 .26
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/I FOR
·ONE WuRD II'HCC.C:RS
.L1ST All
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ANGlEO('l1
ANGlEOr:2
ANGLCOOJ
ANGtE004
A GlEOf5

........................................................... ··············ANGLEOOb
A\lGlEOll7

THIS SURROUrIr-.[ cn"lVERTS A\lGlCS OBTAINED FROM THE ARCTANC,E:NT IATANIA"tGLEOr::e
C rUII,CTIDN INTU CO~PASS OIM.~CTlcrJ5 IDEGREES CLOCKWISE rROM THF. A\lGLEOt'J9
C PUSITIVE V OIRFCTlU"II. ANGLEOI0
C ANGLEOll
,,; ••••••••••••••••••••••••••••••••••••••••••••••••••••• ··················ANGlEOI2

SUA~UUTI\lE ANGLEfX,V,THETAI
X s C051"'E OF THe OIRECTIU'J
y - SI~E OF TM[ OI~ECTION

IFIXI13,14,15
13 IFIYllhri7,1b
14 IFIY) 18,18,19
15 IFlYI23,21,2Z
Ib THE u- THE TA· 180.013. 141b+ 1dU. 50 1

VU TO 10
17 THETA-Ifl'l.O

",0 TO 30
Itl THETA=Z7C'.O

GO TO 3'J
19 THETA t 90.0

GO TO 30
23 THE lAslbO. 0+ THF TA·l RO. on. It.lb+O. ')01

GO TO 30
21 THCTA-O.,)

GO TO 3C
22 THETA-THETA.UlO.0I3.14Ih+O.50l
)0 RETUR~

END
/I Dur
·DELE Tt "' ....GLE
.STnRE wS U'" A"iGLE

ANGLED13
ANGLEDI4
ANGLEDl5
Ar~GLEOlb

A"iGLECI1
ANGLE018
A"'GLED19
ANGLED2!)
M~GLEOn

ANGLED?2
I\NGLE013
A"iGLCD24
A\lGLE025
A~GlED?b

ANGlE021
ANGLE028
ANGtE029
ANGLED30
ANGLE03l
ANGLED32
ANGLED,3
AfliGLE034
ANGLED3S
ANGlE03b
ANGLE037
ANGLE038
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/I JOB
II nup
-oELETi; HBle
- STOREoA TA WS UA TABlB

TLOAQOOI
nOAQ002
nOAOOC:3
TLOAQ004

TlOA0007
TLOAOOC R
TLOA0009
nOAOOlO
nOADOll
TLOAo012
TLOAD013
TLOAD014
nOAD015
TLOADOlb
TLOAo017
TLOA0018
TlOAD019
TLDAD020
nOA0021
TLOA0022
TLOA0023
TlOA002'"
TLOAQ025
TLOA0026
TLOAQ027
TLOA0028
TlOA0029
TLOA0030
TLOAOC31
nOAD032
TLOAD033
TlOAOO~4

TlOA0035
TLOA0036
TLOA0031

0.lS07 0.2010
0.3871 0.4083
0.6063 0.6292
0.S481 0.8741
1.1283 1.1593
1.",754 1.5157
1.9536 2.0136
2.7538 2.8713
4.8587 5.30"'7

50.2"'21

0.0801 0.1001 0.1202 0.1403 0.1605
0.2828 0.303'" 0.3242 0.3450 0.3660
0.4945 0.5165 0.5386 0.5610 0.5S35
0.7236 0.7478 0.7724 0.7973 0.8225
0.9821 1.0102 1.03S9 1.0681 1.0979
1.2908 1.3257 1.3616 1.3984 1.4364
1.6913 1.7395 1.7S95 1.8418 1.896'"
2.2893 2.3693 2.4549 2.5"'69 2.6",61
3.4190 3.6804 3.911l7 4.1770 4.4888
8.6104 10.2716 12.7661 16.9266 25.2522

UK

0.0600
0.2622
0.4727
0.6996
0.9544
1.2567
1.6451
2.21",3
3.3011
7.4257

FOR'UT (10FS.It)

INTEGER CARD
DIMENSION AAK(99)
DATA CARD I 8 I
DEFINE FILE 511,297,U,KII

THIS PROGRAM lOADS DATA FILE TABlB , USED BY PROGRAM DIIl:TP IN
CONVERTING MEAN VECTOR lENGTHS INTO A MEASURE OF CONCENTRATION OF
DIRECTIONS AROUND THE MEAN IKAPPA) VALUE. (BATSCHELET, 19651

READ ICARD,JOO}
WRITE (5'1) AAK
CALL EXIT
END

II XEQ
-FILES(5,TA8LBI

0.0200 0.0400
0.2213 0.241S
0.4296 0.4511
0.652'" 0.6759
0.9004 0.9272
1.1911 1.2235
1.5574 1.6001,
2.0769 2.1436
3.0002 3.1426
5.8522 6.5391,

/I JOB
II FOR
-IOCS12501 READER,DISK}
-ONE WORD INTEGERS
-LIST ALL
-NAME nOAD
.. TlOAD - PROGRAM TO lOAD DISK DATA FILE TABLf~.

C
C
C
C
C
C
C
C USE -FILES(5,TABlRI TO EXECUTE THIS PROGRAM'.
C
C
C

c
'00
c
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/I JO!l
II FOR
.ONE wURD INTEGERS
·lOCSI~LOTTERI

·L1ST All
• AMI: PLTP

PlPTOO('ll
PlPTOO!:lZ
PlPT0003
PLPT0004
PLPTOOC5
PLPTOOOb

: •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••PLPT0007

PROGRAM IS SLIGHTlY MODIFIED FROM CPLOT

THIS PROGRa,M PlOTS THE VECTOR OIRECTIO"4S AND MEAN VECTOR ON A
COMPASS DI'oGRAM. THE DIRECTIONS ARE PLOTTED AS CROSSES ARDU'ID THE
CIRCUMFERE"'CE OF THE CDIo\PASS, THE MEAN IS REPRESENTED AS A VECTOR
FROM THE CENnR.

A DIRECTlD"iU AXIS IS PLOTTeu IF THE DISTRIBUTION IS BIMODAl.

INTEGER SORT IN ASCENDING

PLPTOOC8
PLP T0009
PLPTOOIO
PLPTQOll
PLPTOOIZ
PLPT0013
PLPT0014

12 INCH wiDE PAPER IS USED A~O THE PEN SHOULD BE COMPLETELY TO THE PLPT0015
RIGHT (-Y OlRECTION) AT THE START. PLPTOOlb

PlPT0011
PLPT0018
PLPT0019
PLP T0020

(SIMPSON AND GROOT, 19721.PLPT0021
PlPT0022

PROGRAM RECUI RE S SUI\ROUT I NE QSQR T,
ORDER.

C•••••••••••••••••••••••••••••••••••••••••••••••••••••• ••• •• ····.·······PLPT0023
PLPT0024

INTEGER TlTlEI15,701,PlOT PlPTOOZ5
DIMENSION VI251,WI151,IHDLDI501 PLPT0026
COMMON Tl TL~,K ,L0115) ,NIl5), I AlFA (Z5, 50 t ,V,W, ILFAIZ51, At 251, ILFA21 PLPT0011

lZ5) ,NZ(151
DATA PLOT I 7 I

ZO FORMATl70Ali
DO 100 KK-l,K
LaN IKK I
CALL SCALFI4.0,4.0,0.O,-1.2S1
CALL FCHARI-l.O,I.Z5,O.12,O.lZ,O.01
U-LOIKKI
WRITE IPL01,201 ITlTlEIKK,II,I"I,lII

MARK THE EAST DIRECTION
CALL FPLOTI-Z,1.025,0.OI
CALL POINTl21

DRAW 4 INCH RADIUS CIRCLE
CALL FPLOTII,l.O,O.OI
CALL FPLOTI2,l.O,0.O)
THETA-O.O
DO 10 J-l,315
THE TA" THE ThO. 02
X-COSfTHETAI
Y-SINITHETAI

10 CALL FPLOTIO,X,Y1
CALL FPLOTll,X,YI

MARK NORrH, WEST, AND SOUTH DIRECTIONS
CALL FPLOTI-2,0.0,1.0Z51
CALL POINTIS)
CALL FPLOTll,O.O,1.OZ5}
CALL FPLOTI-l,-1.OZ5,O.O)
CALL POINTI4)

PLPT0018
PLPTOOZ9
PLPT0030
PLPT0031
PlPT0032
PLPT0033
PLPT0034
PLPT0035
PLPT0036
PLPT0037
PLP T0038
PLPT0039
PLPT0040
PLPT0041
PLPT0042
PlPT0043
PlPT0044
PLPT0045
PlPT0046
PLPT0047
PLP T0048
PLPT0049
PLPT0050
PLPTOD51
PLPT0052
PLPT0051
PLPT0054
PLPT0055
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CAll FPlDTll.-l.025,O.OI
CAll FPLOTI-2,O.O,-1.0251
CAll POI-HIl)
CALL FPlOTll,O.O,-1.0251

MARK CENTER OF CIRCLE
CAll FPLOTl-2,fl.O,D.OI
CAll POI'lTIOI
CAll POINTlll
CALL FPlOTll,O.O,O.Q)

C SORT DIRECTIONS (PI! ASCENDING ORDER.
DO 28 I =: 1 t l

28 tHOlOl1I = IAlF4IKK,11
CALL QSORT IlIiOLD,l,ll
DO II J"'l,l

PLOT DIRECTIONS ON CIRCUMFERENCE AS CROSSES IPROJECTTNG INWARD IF
THERE ARE SEVERAL IN ONE DIRECTI(JNI

X .. C05lFLOATlIHOlDlJIl • 3.14159 I 180.0J
y. SINIFLOATIIHOLDIJ)1 .3.14159 I 180.01
IF IJ-1I51.S1,52

52 IF IIHDLDIJI - lHOlO(J - 111 51,50,51
50 KNTR-K'-'TR+l

GO TO 150
51 KNTR:zl

150 X-X-D.02S_KNTR_X
y·y-a.025-KNTR-Y
CAll FPlOTl-l,Y,xt
CALL POINTlll
CAll FPlOTIl,Y,XI

11 CONT INUE
IF INIIKKI-l) 310,300, 300

300 xx-COS (FlOA T IllfAZ I KK I) -3 .1416/180.0 I
YYzS IN I flOAT I I lFAZ (KK II -).1416/180.0 I
CAll FPlOT 11, YY, XX)
XaXX+0.15_xx
Y-YY+0.15-YY
CAll FPlOTIZ,Y,XI
X·-XX
y.-yy
CAll fPlOTll,Y,X)
X-X+0.15*X
Y·Y+0.1S-Y
CAll fPlOTIZ,Y,XI
CAll FPLOTll,Y,X)

PLOT THE MEAN VECTOR AND MARK WlTH A CROSS AT ns TIP
310 CAll fPlOTI-Z,O.O,O.O)

)(a (A (KK 1/100. 0 I-COS I FlOA Tt [lFA I KK) 1-3.1416/180.0)
Y·(A(KKIIlOO.OI-SINIFlOAT IIlFAIKK) 1-3.14161180.0)
Clll FPlOT(O,Y,XI
CAll POINT(ll
CAll FPtOTt1,Z.5,-1.Z5)

200 CONTINUE
CAll EXI T
END

II OUP
-DELETE PtTP
-STORE WS UA PlTP

PlPTOO!l6
PlPT0051
PlPT0058
PlPT0059
PlPT0060
PlPT0061
PlPTOOb2
PlPT0063
PlPTOOfl4
PlPT006C)
PlPT0066
PlPTOC61
PlPT006A
PLPT0069
PLPT0010
PLPTOOl1
PlPT0012
PLPT0013
PlPTOO7to
PlPT001S
PlPT0016
PLPT0017
PLPT0018
PlPT0019
PlP TOObO
PLPT0061
PlPT0082
PlPT0083
PlPT0084
PlPT0085
PlPT0086
PlPT0081
PlPT0088
PlPTOOa9
PlPT0090
PlPT0091
PLPT0092
PlPT0093
PlPT0094
PlPT0095
PlPT0096
PtP T0091
PlPT0098
PlPT0099
PlPT0100
PLPT0101
PlPT010Z
PlPTOIC3
PlPTOID4
PlPTOI05
PlPTOI06
PlPTOIOl
PlPT0108
PLPTOI09
PlPTOI10
PlPTOlll



- 97·

TRJD<. N..M£R 1470. MG..ES FROA TRL£ I'rnTH. DAY 1. 1021 TO DAY 1. 1420

XX X
X

X

X

X

X

x

Fi•. 4. OUtput ....ple of prolr.. PLPT of vector dirflctiolUl, Man vector, I_oath end
direction, end b1110del directional exll fol' tint 4-hr intervel of tuck 14-70.
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TRACK N..M'ER 1470, MG...ES FODA T~ I\CRTH, DAY 1, 1421 TO DAY 1, 1B2C

x

x
Xx x

x
x

x

Pig. 5. Output example of progr.. PLPT of ve<:tor directions and .an vector, length
and dire<:tLon of lecond 4-hr interval of track 14-70.
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II JDIl
II hSM
-LI ST

SUBROUTINE OSnRTllA,K,ll
SORTS A ONE WORD I~TEGER ARRAY CALLED IA IN
ASCENDING ORDE~ FROM tAlK) TO tA(L).

1130 ASSEMBLER, OR. J. H. AHRE;'I4S,
NOVA SCOTIA TECH'll CAL COLLEGE.

ENT QSORT QSOR TOO3
IRONE LOX II OSOR TOOl,
IRTWO LOX L2 OSOR TOC'5
I RTRE LOX U QSOR TOCib
STAT LOS (;ISOR. T007

"OX OSORT, +3 QSORTOOB
RSC QSOKT f,lSORT009

OSORT DC ° OSOR.TOlO
sa IRONE+! OSOR TOU
STX IRTwO+l OSOR.T012
STX IR.TRE+l QSOR.T013
STS STAT aSORTOllt
LOX Il OSORT QSFJRT015
LD 1 +0 QSORTOlb

• ONE OSORT017
S Il +1 OSORT018
STO II OSORT019

• II +1 OSOR TOZO
S Il +2 OSORTOZI
STD VI QSOR T022
S II QSORT023
SSC I RONE,- OSORT024
LD ONE OSOR T025
STD INDEX QSQRT02b

SORT LD II OSOR T021
STD L OSQR T028
LD VI CSORT029
STD V OSQR T030

PART LOX 11 L OSOR T031
LOX 12 V OSORT032
LD L QSOR T033
S V QSORT034
STO L 10003 QSOR.T035
LD 1 +0 OSOR T036
STO X QSQR T031
LD 2 +0 OSORT038
STU I OSOR T039
S X QSORT040
BSC ° QSOR.T041
EOR MQNe QSOR T042
BSC L NOXVI,- QSDR.T043
LD X OSORT044
RTE +16 OSOR T045
LD I QSORT04b
STO X QSOR Tal, 7
STO 1 +0 OSOR TOItS
RTE +1. OSOR T049
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STfJ l QSQR r050
STO Z +0 QSORTC51

NQXYl LO U OSORTO~2, L OSOR T053
A ONE OSOR T054
BSC L XSORT.- OSiJR T05')
LO X SOR T05b
STO XX OSQRT051
STx 1 IX OSOR TO~8

LO l OSOR T059
STO II OSOR TObO
SIX Il ~SOR rObl

LEFT MOX -1 OSORT062
MDX -1 ClSORTOb3
BSC H- OSOR T064
MOX NQNX OSORT065
LO I +0 OSOR TOt-b
STO X QSORT067
S XX OSOR TOb8
BSC 0 OSOR T069
EOR MONE OSOR T070
BSC L RIGHT .- OSORT071
MOX LEFT OSORT072

NONX MOX +1 CSORT073
LOX +1 OSOR T074
MOX OUT OSOR T075

RIGHT MOX +1 OSORT07b
MOX -1 OSORT017
BSC l+- OSORT078
MOX NONl OSOR r079
LO 2 +0 QSOR T080
STO l OSORTO&l
S II OSQR TOe2
BSC 0 QSORT083
EOR MONE QSOR fOa4
BSC L OIST ,+ QSOR T085
MOX RIGHT QSOR TOH6

NONl MOX +1 QSORTOB7
LOX +1 QSOR T088
LO X CSORTOe9
STO l QSORT090
LO 1 +0 o SOR T091
STO X OSOR T092

or Sf LO X QSOR T093
S l QSURT094
BSC 0 QSOR T095
EOR MONE OSOR T096
BSC L NOEXC, + OSIJR T091
LD X OSOR T098
RTE +16 OSOR T099
LD l OSQRTlOO
STO X OSOR n01
STO I +0 OSOR Ti02
RTE +16 OSORTlO3
STO l OSOR TI04
STO 2 +0 OSOR nos
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"OEXC LD X CSOR TlOb
S XX C50R TlOl
asc 0 QSQRTlO8
EDR MaNE CSOR TlL9
BSC L SKI p. + C,SORTllO
LD x CSOR Tlil
STD xx OSOR Tll2
STX 1 I x QSORTll3

SKI P LD Z QSO~ Tlll,
S II CSORT1l5
ASC 0 QSORTllb
EDR MO~E OSORTl11
asc L LEFT ,- QSORTlIH
LD Z OSQR Tllq
STO ZZ OSOR Tl20
STX 2 IZ aSOR nZI
MDX LEFT OSORTl22

ONE DC /0001 CSORTl23
INDEX DC a OSOR TIll,
Ll DC 0 OSQRT125
Ul DC 0 CSORTl26
L DC 0 aSORTl21
U DC n OSQR TIl8
X DC 0 CSORTl29
Z OC a QSOR Tl30
XX DC 0 OSO~Tl31

II DC 0 OSORTl3l
1x DC 0 OSOR TlB
IZ DC 0 OSORTl3l,
MONE DC IFFFF QSORTl3S
STACK ass 28 QSO~Tl36

OUT LD L 10001 OSQRTl37
S 1x 050RT138
asc L OUT A, +- QSORTl3Q
LD XX QSORTl40
STD 1 +0 QSORTll,1
LD X CSORTl42
STD IX QSORTl43

aUlA LD /0002 OSORTll,l,
S IZ QSOR Tl45
asc L OUTB, +- QSORTl46
LD ZZ OSORTll,1
STD 2 +0 OSOR Tll,B
LD Z OSO~ Tl4Q
STO I IZ QSORTl50

nUTB LD U OSQRTl51
S 10002 OSQR Tl52
S 10001 QSORTl53
A L OSQRTl54
MDX I +1 QSOR Tl55
MDX 2 -I OSORTl56
8SC L OUTC, - OSQRTl51
LD L OSORTl58
STD Ll OSOR Tl59
STX UJ OSOR TlbQ
STX L QSOR Tlbl
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MDX (JUTO QSORTlb2
OUTC LD U QSOR Tlb3

STn Ul USORTlb4
STX Ll OSORTlb5
STX U OSOR Tlbb

DUTO LO ul OSOQ,Tlb7
S Ll QSOR Tlb8
BSC L NOSRT,- QSOR Tlb9
LOX 13 INDEX QSOR T1 70
LD L QSOR Tl 71
STO L3 STACk-1 CSORT172
LO U QSORTl73
STD L3 STACk+13 CSOQ, T1 74
HDX L INDEX,+! QSORT175
BSC L SORT QSOR T1 7b

XSORT MDX L [NDEX,-l QSQRTl77
MDX GOON QSDRTl78
BSC L (RONE QSORT179

GOON LOX D INDEX QSORTl80
LO L3 STACk+13 CSORTlti1
STD U OSDR 1182
LD L3 STACK-1 OSORTlB3
STO L QSORTl84

NOSRT LD L OSOR1185
S U QSORT18b
BSC L PART,I- QSOR T187
MDX XSORT CSORT188
END QSOR Tlb9

II OUP
-DELETE OSORT
-STORE WS UA OSORT
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PROGRAMS

ANGULAR CHANGE OF MOVEMENT
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I I JOB
I I DUP
-DELE TE TSDT
_STQREUATA ""S UA TSDT

fA TPDOO 1
TATPOOC2
TATP0003
UTPOCJ04

CALCULATE TU~'H'4G A'IIGLES OF TRACI< POSITION DATA.

TATPOOOb
TIl TP0007
TA TPOOlJFI
TA TP0009
TATPOOIO
TATPOOll
TATP0012
TATP0013
TATPO"l4
TATPOOIS

STORED ON DISK FILE TSDN. TATPOOlb
SEE PROGRA,'1 LISTING OF ANOTP.TATPOOI7

UTPOOl8
TATP0019
Th TP0020
TATP0021
TATPOOZ2
TA TP0023
TATP0024
TA TP002">
TA TP002b
TATPOC7.7
TA TP0028
TA TP0029
TATP0030
TATP0031
TATP0031
TATP0033
TA TP0034
TATP0035
TA TP0036
TATP0037
TATP0038
TATP0039
TATP0040
TATP0041
TATP0042
TATP004)
TA TP0044
TATPOO~5

TATPOOSl
TATP004b
TATPQ047
TA TP0048
TATP0049
TATP0050
TATP0052
TATP005)
TA TP0054

IS AVAILAI\LE, THE PURPOSE OF THIS PROGRAM
TSDT, '" FILE ANALOGOUS TO TSDN.
- TRACK NUMAEQ.
- DAV NUM~ER

- HOUR
- "'INUTE
- ANGLE OF TURN I INTEGER VAllIE I

1214}
('lTRACK NUMBl:R ',14,', Ar~GLES OF TURN')
('OREC NO DAY HOUR MINUTE ANGLE' I I
( , ',15,3X,I3,lX,12,4X,I3,4X,I41

I NTEGER CARD ,PR I NT, DIIY (310 I, HOUR 1310 I, ANGLE 1310 I
DI"ENS(O~ MINUT(310)
DATA CARD,PRINT IB,S I
DEFINE FILE 1 I 2520,6,U,Kli
DEFINE FILE 2 12520,5,U,KlI

INPUT.
CONTROL CARU

COLS 1-4 B£:GINNNNG RECORD OF FILE TSO"l.
'i-B LAST RECORD OF FILE TSON.

TURNl~(' A~GLES RANGE FROJo1 CLOCKWISE, Q TO 180 DEG~EES.

ANTI-CLOCKWISE, 0 TO -180 DEGREES.

EXECUTE THIS PROGRAM WITH -FlLESIl,TSDNI,12,TSDTI
WHERE TSOT OCCUPIES 40 SECTORS OF USERS AREA ON DISK.

OUTPUT
AL THOUGH PR I NTEO OUTPUT

IS TO LOAD DISK DATA FILE
PER RECORL) - WORD 1

2
3
4
5

c
C FORMATS
100 FURMAT
105 FORMAT
108 FORMAT
110 FORMAT

1(2 • 1
C READ CONTROL CARD

RE:AD lCARO,lOO) ISF,IEF

If JOB
II FOR
-lOCSI1403 PQ.INTEP,2S01 READER,DISKI
-tiNE WORD I"TEGE~!:.

-LIST ALL
-'\lAME TATP
-- TA TP - P~OGR"M P)

C
C
C
C TURfollNG ANGL:S ARE CALCULATED FROM DATA
C I.E. FROM A~GLES FRO'l T""U[ NORTH,
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
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tREe. .. I SF
1 READ Il'lREC} IfRK,IOYtlHR,I1'4N,ANGL

tREe", tREe + 1
•• 1

5 READ (l'IRECI JTRK,JDY,JHR,JHN,ANG2
JF IJTQ.KI 20,:?O,b

IF TIME LAPse IS GRl:ATER THA~ 45 MINUTES, OMIT FIRST POINT,
elF tlllJHR - tHRI .60 + JMNI - I~NJ - 45110,1,1

C TO COMPUTE TURNI Ne ANGLE
10 lANG'" [FIX I ANG2 + 0.5011 IFIX IANGt + 0.5011

IF lIANGI 16,~O,12

12 IF lIANG - 180) 30,14,14
l4 lANG := - 1360 - lANG)

GO TO 30
16 IF llABSflANGI - laO) 30,18,18
18 lANG" 360 - IABSIJANGI

C TO TEMP STORE ANGLE OF TURN
30 QAYIKI .. JOY

HOURIKI :II JHR
MINUl(KI .. JMN
ANGLEIKI .. lANG
K .. K + 1

1 [REC .. tREe + 1
IMN ,. JMN
IHR .. JHR
ANG 1 .. ANG2
GO TO 5

C TO WR tTE OUT TRACK DA fA
20 K '" K - 1

J '" K2
WRITE IPRINT,lOSI ITRK
WRITE IPRINT r l081
DO 25 I .. 1, K
WRITE (PRINT,ltOI J,OAYIII,HOUR(I),MINUT(II,ANGlEIII
J :I: J + 1

25 CONTINUE

TO LOAD FILE TSUT WITH TRACK DATA
00 28 I z 1, K

28 WRITE 12'K21 ITRK,DAYIII,HDURIII,MINUTIII,ANGLEIII

I • 0
~RITE 12'K2) I

IF (lREC - 1 - IEF) 40,999,999
40 IREC z IREC + 1

GO TO 1

999 CAll EXI T
END

II DUP
-DELETE TATP
-STORE wS UA TATP

TATP0055
TA TP0056
TATP0057
UTP0058
TA TP0059
fA TP0060
TATP0061
fA TP0062
fATP0063
u'TPOOt;.Cj
TATP006b
TA TP0067
TA TP006H
TUP0069
TATP0010
TATP0071
TATPOOt2
TATPOC,14
TATPO('7'i
TA TP0076
fATPOU77
TATP0078
TATP0019
TA TPOOao
TATP0081
TATP0082
TATPOOS3
TATPOOtl4
TA TPQ086
TATP0081
TA TP0088
TA TP0069
TATP0090
TATPOO~l

T4TP0092
TATPO(j93
TA TP0094
TA TP0095
TATP0096
TATPOQ97
TATP0096
r ATP0099
TATP010D
TATP010l
TATP0102
TA TP0103
TATP0104
TATPOI05
TA TP0106
TATP0107
TATP0108
TATP0109
TATPOllO
TA TPOlll
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Table 9, Example of output of file TSDT 8S printed
by program TATP.

r~ACK ,~Up.lBER 1470, """GUS UF TU,(~

-tEe '\10 DAV !tOUR "'1!'WTE A·,.GlE

1740 21' 10 30 -l}

1141 216 10 '.5 -24

1742 216 11 0 >0
i743 21b 11 15 -22
17410 216 11 ,0 51

1745 210 11 45 -76

1'46 21b 12 0 -Ol
17107 21b 12 15 -136
174 8 216 12 " H

1749 216 13 " J7
1750 21' 14 0 -ll

17''i! 21' 14 l' 0

1''''2 21. 14 30 2'
1753 216 14 .- 6
17')4 216 15 n 3
1755 210 15 l' -41

1756 216 15 '0 3
1757 216 15 4' 4

1756 216 16 0 Ja
1159 216 16 15 -45
17#)0 216 lb 30 n
1161 216 16 45 -31

1762 21' 11 0 -9

i 763 21. 11 15 2D
1764 216 11 10 -22

1765 216 11 '.5 -2J

1766 21b I" 0 2
1767 216 10 15 -7
1768 216 10 30 -60

1769 216 18 45 "1770 21b 1" n 19
1771 216 19 15 -13
1772 216 '" 1" -2

1773 216 19 45 32
1774 216 20 0 72
1775 216 20 15 -9

1776 216 20 1D -21

1777 216 2? '.' -)0

1778 216 21 0 -26

1779 216 21 15 1
1780 21b 21 10 -16

1781 21b 21 4' 11
1782 21b 22 0 19
1783 21b 22 10 -15

1784 21b 22 45 2
1785 216 23 0 -10
1786 216 23 15 4
1787 21b 2) 30 36
1788 21b 23 45 -16

1789 211 0 1 -2e
1790 217 0 1 , -21
1791 211 0 45 112



- 110 •

/I JOB
II FOR
.IOCStZ501 R!:AOE1,Plf1TH:R,OISK)
.UNE WURD PHcGEr(~

.UST ALL

.'iAME ATPLT

.. ATPLT - Pq,O~'\I\"'I TO PLOT TUR'iI'iG ANGLES FQ~ ENTIRE TRACK.

"........................................................................
80TH CLOCKWISE ANO "",T( - CL'JCKInSE OIRECTlmtS ARE PLUTTED.

INPUT
- All DillA IS R~AO FRO'" FILE TSOT.
CONTROL CARD.

COlS. 1-4 FIRST FflE RE.CORO DESIRED OF TSDT
5-8 LAST FILE ReCORD OF TSOT DESIRED.

ALL TRACKS WITHIN ABUVE bOUNDS WILL BE PLOTTED SEPARATelY.

USE ·FILES(Z,TSiJTI TO EXECUTe: THIS PRO::;qA"'.

POSITION PLOTlEIt PEN ANYWH(R( Ol~ S'"'AlL GRAPH P6PER.

INTEGER CARD, PLOT ,DAY 1310 I ,UDUR 1310 I, ANGl Ef 310 I
UIMENSION MINUT13101
DATA CARO,PlUT I 8,7 I
DEFINE FILE ZIZ520,5,U,KI)

c
C FORMATS.
100 FORM"T lZ14}
102 FORMAT 1I4)
104 FORMAT I'TRACK NUMBER ',141
106 FORMAT 1'1 HR :z 0.2 INCHES'l
108 FORMAT l'TIM(')
C
C TO POSITION PLOTTER PE"I.

CALL SC"LF 11.0,1.0,0.0,0.01
CALL FPlOT 11 t O.0,-11.01
CALL SCALF II.O,l.O,O.O,O.O}
CALL FPlOT II,O.O,S.O}

READ CONTROL CAH,f)
READ ICAROtiO'l) ISF,IEF
IREC • ISF

1 K • 1

TO READ DATA FOR ENTIRE TRACK.
REAO (Z'IRECI ITRK,OAYIK),HOURIKI,MI'4UT(KI,ANGlEIKI

6 K :z K + I
IREC • IREC + 1

5 READ fZ'lREC I JTRK,OAY(KI ,HOURIKI ,MINUf(K), ANGlEIKI
IF (JTRKI 2C,ZO,b

ATPl TOPI
ATPl lOCJ2
ATPl T003
A IPl T004
AlPl TOl,o;
A TPl loeb
A TPl T007
ATPl TOL8
ATPl T009
ATPL Tijle
ATPl HH 1
ATPl T(oI2
ATPlTOl3
ATPLTOl4
ATPl Te15
ATPLTOlb
ATPl TlJl1
ATPL TG18
ATPlTC19
ATPL T02'"
ATPL TI:'21
ATPl T022
ATPlT023
ATPL T024
ATPl T025
ATPl T07b
ATPL T027
ATPlTC28
ATPl T029
ATPl TOlC
ATPLT031
ATPL T032
ATPl T033
ATPl T014
ATPl T035
ATPL T03b
ATPl T037
ATPL T038
ATPl T039
ATPL T040
ATPl T041
ATPl T042
ATPL T043
ATPl T044
ATPl T045
ATPL T04b
ATPlT047
ATPL l048
ATPl T049
A TPl T050
ATPlTa51
ATPL T052
ATPL T053
ATPl T054
A TPL TO';5
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TO SET UP Y A.XI S GRID.
20 CALL SCALF (C.2 9 0.02,0.O.O.CJ

CALL FGRIO tl,O.O,O.O,30.0,ul
X E -2.5
Y '" lao.')
INC '" ,a
I Y .. 1ijO
on 22 I • 1,7
Cf\LL H'LOT 11,X,YI
~RITE IPLOToiOZI IY
rY"IY-I~C

Y '" Y - I ....C
ZZ CQNTI'IlUE

CALL FG~ID 13,0.0,0.0,30.0,6)
Y = -18C.0
tY - -180
DO 24 I • 1,6
CALL FPLOT (l,X,YI
WR ITE I PLOT 01')21 IY
I Y = t Y .. I "C
y '" Y .. INC

24 CONTINUE

WR.ITE OUT TITLE
X = - 5.0
Y '" -40.0
CAll FCHAR (X,Y,O.l,I).1,l.57D51
wRITE (PLOToI!)41 ITH.K
X '" - 4.0
CALL FCHAR lX,Y,O.10,0.07,1.570SI
WRITE IPlOT,1"'61

TO SET UP x AXIS GRID
K - K -1
HI • HOUR II)
01 • OAY(lI
02 • Ol\Y(KI
H • HOUR (KI
AM - MINUTIKI
X - 102 - 011 • 24.0 .. H .. AM I 60.:> .. 1.0 - HI
CALL FPLOT (1,0.0,0.01
CAll FPlOTIZ,X,oJ.OI
X-X"0.5
Y • -2.0
CALL FCHAR (X,'(,O.l,O.I,O.OI
WR,ITE IPLOT,lOB)

TO PLOT O.&.TA POINTS.
00301-1,K
02 - DAVIII
H a: HOUR (II
AM a: MI~UTIII

X = tDZ - 011 • 24.0 .. It .. A"'l I 60.0 - HI
If - ANGLe III
CALL FPlUT tl,X,O.OI

ATPL T056
ATPL T051
ATPL T058
ATPL T059
ATPL TObO
ATPLTObl
ATPL TOb1
ATPL TOb3
ATPL TOb4
ATPL T065
A TPL T066
ATPLTOb7
ATPl T068
ATPL 1069
ATPL T010
ATPLT011
A TPl TO 72:
A TPL T01)
A TPL T074
ATPL T075
ATPl T076
ATPLT071
ATPl T018
ATPlT019
ATPLTOAO
ATPL T081
ATPL TOa2
ATPL T083
ATPl T084
ATPL TOtiS
ATPl 1086
ATPL T087
ATPL T088
ATPL T089
ATPl T090
ATPL T091
ATPL T09Z
ATPlT093
ATPL T094
"TPL T095
ATPL T096
ATPL T097
ATPL T098
ATPl T09Q
ATPl TlIlO
ATPl TlOl
ATPlTl02
ATPlTl03
ATPl fl04
ATPlTl05
ATPlTl06
ATPlTl07
ATPlTl08
ATPlTl09
ATPLTl10
ATPlTlll
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CAll rPlOT 12.X,VI
)0 CONTINUE

X .. X • 25.')
CAll FPlOT 11,X,0.01

TO CHECK [F OESIRF.O RECORD ItAS BCEN REACHED.
IF fIJ:l,!:C - 1 - rEFI 32,9Q9,q99

32 IREC .. IREC + 1
GO TO I

999 CAll E XI T
END

II OUP
.OElETE I\TPl T
·STORE WS UA ATPlT

ATPlT1l2
ArPlTl13
ATPlTl14
ATPlT1l5
ATPl Tl16
ATPl Hl1
ATPl HI b
ATPlTllq
ATPlTl20
ATPlTl21
ATPlTl22
ATPlTl23
ATPlTl24
ATPlTl25
ATPlT126



- 113·

!
~

~

f
·,
~·~
]

c,
0

]
:
]

~
"0
~

:!.
~·
~
~

~,
~

[
~
g
..;

~ ~ ~ §
ft

f=-=--
E="-

- ----
~~

o

. ~F- _

I--
·.cc=.==

~
:t-.

~ - o-;~__

-=~

S'3-CNI e-c = ~ "t"

OL\71 ":::I:HIt l\. '>O\oi!:U.





- 115 -

// JOt'
// rOrt
-WCSIl403 PRI~HR,?S01 REAOER,PlOTTER,OISKI
-O"E WURD INT:GEKS
-u ST A.ll
.·.A~E TAH IS
•• TAUIS - HISTOGiU~ PLUT OF PERCENT FREJ. VS. TURNING l\N'>LE 8Y TRACK.

POSI TlON I'LOTTE:t PE~ ANYwHERi: ON S"tAll GRAPI1 PAPER.

LlATA I TUq,~I"';j, .\Nr.li:S I ARE READ Fq,U"l OlliK DATA FilE TSI'H.

uSE -FILES 12,TSiHI TO EXECUTE HtlS PROGRAM.

I:"pur
CON rROL CARD

COLS 1-4 FIRST FILE RECORD or rSOT DESIREO.
5-8 LAST FILE RECOoO UF TSOT DESIKED.

ALL rRACKS wiTHIN ABOVE BOUNDS WilL BE PLDTrED SEPAI)ATElY.

INTEGER PR I NT ,CARD, PLOT, A~GlE 1310 I, TES T ( 18,21
Dli'\ENSIO HISTf)bl
DATA PRPH,CARD,PlOT / 5,8,7 /
DEfiNE FILE 2 12520,5,U,KII

c
C FORMATS
100 FORMAT 1214)
102 FORMAT l'lTRACK NUMAER ',14,', UNAfllE TO FIND INTERVAL')
110 FORMAT('l1RACK 'lUMBER '.14,'.'/'0 DEGREES PERCENT FREQUENCY'II
112 FORMAT (' '.14,' TO ',I4,4X,F7.))
140 FORMAT t J3l
142 fORMAT I'FREOUENCY IN P[RCENT'1
144 FOR""AT ('TRACK rWMBER ',(4)
1460 FORMAT I'COUNTER ClOCKWISE'l
148 FORMAT ('ClOCKW{SE')
L50 FORMAT 1141

'" I • 1

TEST CONTAIl\lS 10 DEGREE INTERVAL BOUNDARIES FOR TURNING ANCLES
I • 0
J • 10
002K-l,18
TCSTtK,l) " I
TESTlK,21 " J
I • J + 1
J • J • 10

2 CONTlNUE

TO READ CONTROL CARD
READ ICARD,IOlll ISF,lEF

UHISOOI
TAH I S002
UHISOC}
TAH I SON,
UH[SO(\5
TAH [50(160
TAH (S001
TAHISOJ8
UHISCC9
UHISOI0
UHISOll
TAHIS012
TAHIS013
UHIS014
TAHISOl5
TAHISOlb
TAHI SOl7
TAHlS018
TAHIS019
TAHI S020
TAHIS021
TAH[S022
TAHI S023
TAH (S02"
TAHI S025
TAHI502b
TAH(S027
TAH I S028
TAH I S02Q
TAH I S030
TAHI S03l
TAHI S032
TAH I S033
TAHI SO}4
TAHI S035
TAHI S036
TAHI S031
TAH(S038
TAHI5039
TAHI5040
TAHISO"l
TAH[S042
TAHISO"3
TAH I S044
TAH I SO"5
TAHIS04b
TAH(SQ47
TAH (S048
UHI S049
TAH(5050
TAHfS051
TAHI S052
TAHI SOS3
TAHI S054
TAH I 5055
TAHI SO 56
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C TO PUSITION PUJTTE~ PEN
CALL SCALF 11.'l,l.O,O.O,U.())
CflLL F"PLOT 11,('1.'),-11.01
CAll SCALF 11.),1.0,0.;),,).01
CAll FPLOT !l,D.O,Z.f))

TO READ 04 fo\ OF O"lE TPACK
IREC ,. ISF

1 K =: 1
R.EAD 12'hl(CI IfRK,lY,IY,lY"M4GLEIKI

SK~K+l

IREC .. IREC + 1
READ 12 ' tRECI JTRK,IY,IY,IY,ANGL(KI
IF IJTR.KI IlJ,10,5

TO CAlCULATE FREQUENCY BY INTERVAL
10 DO 12 I 1,36
12 HIST(II .. ').0

K -= K - 1
DO 20 I -= 1, K
IX" IABStANGtEII)1
D015J-1,18
IF (ITESHJ,I)-IX).0.1·IIX-TEST(J,2111 15,16,16

15 CONTINUE
WRITE (PRINT,102) ITRK
GO TO 999

16 IF IAIIIGLEIIIi 17,18,18
171X-19-J
19 HISTIIXI .. H[STIIX) + loa

GO TO 20
18U-18+J

GO TO 19
20 CONTINUE

TO CALCULATE PERCENT FREQUENCY BY INTERVAL
X ••
00 22 I - 1,36

22 HISTlil - HISTIII I X. 100.0

TO PRINT PERCENT FREQUENCY BY INTERVAL
WRITe IPRINT,l101 ITRK
I • -171
J - -180
0024K:II1,18
X .. HISTIK) + 0.0001501
WRITE (PRINT,1l2) t,J,X
I .. I + 10
J • J + 10

24 CONT I HUE

I • 0
J • 10
00 26 K • 19,\6
X s HISTIKI + 0.000501
WRITE (PRINT,IIZI I,J,X
J ,. J • 1

TAHIS057
TAHISoc;fj
TMH SO~~

TAHI SOU)
rAHI $')61
T4~11 SC.<:2
TJ\llI S::'b3
'AMI SOb4
TAHI S(l65
TAH I $066
T"H15067
TAH(S068
UHf 5069
UHI S010
UHf son
TAHI S072
TAHI5073
TAH 15074
TAHIS07'5
UHf S076
TAHIS077
TAHIS078
TAHIS019
TAH I S060
TAHISObl
TAHI S082
TAHIS083
TAHI5084
TAHI soe5
TAH I S086
TAHIS061
TAHIS088
UHf $089
TAHI $090
TAHIS091
TAH I 5092
TAH l 5093
rAHI S094
TAH 15095
TAHI5096
UHf S091
TAH I 5096
UHf $099
TAHIStOD
TAHISIOI
UHI S102
TAHISI03
TAH[Sl04
TAHISIC.5
TAHISI06
rAHI5101
TAHI Sl08
TAHI5109
TAHI SLID
UHf S111
UHI S112
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J '" J + to
26 CONYlfIIUE

TO PLOT

Y AXIS COfliSTRUCTIO,''I
CAll SCAlF 10.25,0.07,0.0,0.01
CAll FGI{IO 1l,0.C,O.O,2.0,3(:)
I Y '" 60
Y ,. I Y
INC = lJ
X = -1. 5
00 28 I .. 1, b
YY=Y-0.9
Chll rPlfJT (l,X,YY)
WRIT[ fPlOT,14(1) IY
I Y :: I Y - I Nt.
Y"'Y-[NC

;?8 CONTI~UE

ro WRITE HEAUJ~G

Y :: 20. °
x '" -3. J
CAll FCHAR IX,Y,O.10,0.10,1.57051
WR I TE 1PLOT, 1421

X AXIS CU"lSTRLJCTIOfll
X = 14.1"1
Y :: -10. (J

CAll FCHAR (X,Y,O.lO,O.13,O.OI
WRITE IPlOT,1441 ITRK
X ,. 5.6
Y ,. -5.0
CAll FCHAR (X,Y,0.10,0.07,0.0)
WRITE (PlOT,1461
X -= 25.2
CAll FPlOT 11,X,Y)
WRITE (PlOT,j481

CAll FCHAR 10.0,0.0,0.10,0.10,0.01
CAll FGRIO (0,0.0,0.0,1.O,361
X ,. 36.0 - 0.92
JY :: 1BD
INC '" 20
Y .. -2.2
00 30 I :: 1,19
CAll FPlOT (l,X,YI
WRITE IPlOT,151)1 IY
x"x-2.0
I Y '" I Y - INC

JO CONTlNU::

TO PLOT DATA
00 40 I '" 1,36
Y '" HI 5T f I I
IF (Y - 0.005fJlI 40,40,50

TAHIS113
TAHIS1l4
UHIS115
UHISl16
TAHIS1l7
TAHIS11R
TAHI Sl19
TAHlS120
UHI S121
Tl\HISI22
TAHISt23
TAHIS124
TAttI5125
TAHI512b
YAHI5127
TAHIS128
TAHI5129
UHI S130
UHI5131
TAHIS132
TAHI 5133
TAttlS134
TAHIS135
TAHI S136
TAHI5137
UHIS138
TAHIS139
TAt1l5140
YAHI S141
TAHI5142
TAHI5143
TAHI5144
TAHI5145
TAHI5146
T4HISI47
TAHI5148
UHI5149
YAH I 5150
TAH151';1
TAHIS152
TMH5153
TAHIS154
TAHIS155
TAHI5156
ThHIS151
TAHIS1~8

TAHJ 5159
TAHIS160
TAHIS1b1
TAHI5162
TAHI5163
TAHIS164
TAHlS165
TAHIS166
TAHJS167
TAHl5168
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TO CHECK FO~ PUI NTS OUT OF SCALe
50 IF I Y - 6').0 ) 55,55,52
52Y-60.U
55 X • I

XX - I - 1
CALL FPLOT 11,xx,0.01
CALL FPlOT 12,XX,Y)
CAll FPlUT 12,X,Y)
CAll FPlOT 12,,11,0.01

40 CONTI"IUC:

CAll FPlOT 11,55.0,0.0)

TO TEST IF LAST DESIRED RECORD HAS BEEN REACHED
IF IIREC - 1 - IEFI 42,999,999

42 IREC • IREC H
GO TO 1

999 CALL EXIT
END

II OUP
-OELETE TAHIS
-STORE WS UA TAHIS

TAHI S169
TAHIS170
TAH[S171
TAHIS172
TAHIS173
TAHIS174
TAH(SI75
TAHIS176
TAHI SI77
UH(SI78
TAHIS179
TAHfSlt10
TAHIS181
TAHIS182
TAHIS183
TAHIS184
TAHIS185
TAHIS186
TAHIS187
TAHIS188
TAHIS189
TAHf S190
TAHIS191
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Table 10. Example of output of program TAHIS of frequency in
percent of clockwise and counterclockwise changes

in 100 intervals of track 14-70.

TRACK NU"\BE~ 147C.

DECREES PERCENT FREOUENCY

-171 TO -lao 0.637
-161 TO -170 1.274
-Lj1 TO -160 0.637
-141 TO -15~ 0.100
-131 TO -140 i .111
-121 TO -130 0.637
-III TO -120 0.637
-11.11 TO -110 o.noo

-91 TO -IOC t'. 6 37
-61 TO -90 1.274
-71 TO -80 1.274
-61 TO -70 2.540
- 51 TO -60 0.637
-41 TO -50 3.185
- 31 ro -40 4.459
-21 TO -30 a.zao
-II TU -20 8. 2~0
-I TO -10 9.554

0 TO 10 16.561
II TO 20 12.ln
21 TU 30 3.322
31 TO 40 7.006
41 TO 50 2.548
51 TO 60 7.548
01 TO 71 2.54A
71 TU tlO 1.911
81 TO 90 0,631
91 TO 100 0.637

101 TO 110 0.001
III TO 120 1.274
121 TO 130 0.637
131 TO 140 0.637
141 TO 150 0.637
151 TO 160 0.100
161 TO 170 0.6>7
171 TO 180 0.0,]0
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Fig. 7. Example of output program TAHIS of frequency in percent of clockwise and counterclockwise angular changes in
10 0 intervals of track 14-70.
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II JOB
II FOR
.IUC512501 READER,DISK,PLOTTER)
·ONE WORD I"HEGERS
.U ST ALL
.NA""E TACUM
•• TACUM - CU"1ULATIV( PLOT LEFT AND RIGHT TUR .... S I\Y HUCK.
e
~ .

DATA lTUKNING A~IGLES) ARE READ F~O'" DISK DATA FlLE TSDr.
USE .FILES(Z,TSOTI TO EXECUTE THIS PltOGIU.M

POSI TION PLUTTER peN ANYWHERE ON SMALL PAPER.

INPUT
CONTROL CARD

COLS 1-4 rJRST DESIRED RECORD OF TSOT
5-8 LAST RECORD OESIRED OF TSOT.

All TRACKS WIfH[N ABOVE BOUNDS WILL BE PLOTTED SEPo\RATELY.

INTEGER CARD,PLOT
DIMENSION C.UML (310) ,CUMR (31e I, INl31
DATA CARO,PLDT I 8,1 I
DEFINE FILE Z(Z5Z0,5,U,Ktl

e
C FORMATS
100 FORMAT (Z141
10Z FORMAT (Fb.OI
104 FORMAT ('CUMULATIVE ANGLE'!
lOb FORMAT ('TRACK NUMBER ',141
lOB FORMAT ('. - CLOCKWISE TURNS' J
110 FORMAT (1+ - COUNTER CLOCKWISe'!
e

KI • 1

TO READ CONTROL CARD
READ (CARO,lOO) ISF,IEF

TO POSI T ION PLOTTER PEN
CALL SCALF (1.0,1 .. 0,0.0,0.0)
CALL FPlOT 11,0.0,-11.01
CAll SCALF (l.0,1.0,0.0,1).'J1
CAll FPLOT (l,O.0,1.0!

TO READ A"4D ACUMULATE ALL DATA or ONe TRACK
IREC • [SF

1 READ 1~liRECI tTRKtlN,IANG
K • 1
IF (IANGl Z 1 3,4

Z CUMllK) [ABS(UNGI
CUMR IKI :: 0.0
GO TO 5

TACUMOOI
TACUM002
UCUM003
aCUMOOlo
TACUMO( 5
UCUMOOb
TAtUM007
TACUMor8
TACU",0t'9
TA(U"'OlO
TACUMOll
TA(U"'012
TACUMOl J
TACUMO)4
TACUM015
TACUM016
TACUM017
TACUM018
UCUM019
TACUM020
TACUM021
TACW~OZ2

TACUM023
TA(UM021t
TACUM025
TACUM026
TACU"1027
TACUMOZ8
TACUM029
TACU"'O)O
TACUMO)l
TACUMO)2
TACUMO)3
TACUM031t
TACUMO)5
TACUHO)b
TACUMOH
TA(U"1038
TACUHD39
TACUMOloO
TACUMOlo)
TACUMO"'Z
TACUM043
TACUM044
TACU"'045
TACUHO""b
TACUMO", 7
UCV"D-Ct8
UCUMO~9

TACUI'4050
TACUIII051
TACUfIl05Z
TAClH'!053
TACUfIl054
TACU,",055
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3 CUMLIKI a 0.0
CUMRIKI • 0.0
GO TO 5

4 CUMRIKI • 14NG
CUMllKI • 0.0

5K&K+l
IREC - IREC + 1
ReAD 12 1 iRECI JTRK,IN,IANG
IF (JTRK) 12,12,6
IF (lANG) 1,8,9
CUMLlK) • CUHLlK-l) + IABSlIANG)
CUMRIKI a CUMR(K-l)
GO TO 5

8 CUJIILIKI a CUMl(K-l)
CUMR(KI a CUMRIK-l)
GO TO 5

9 CUMLIKI • CUMllK-I)
CUMRIKI - CUMRIK-l) + lANG
GO TO 5

TO F INC SCALE FOR Y AXI S
12K-K-l

IF ICUMLlK) - CUMR(KII 14,14,15
14 SMa CUMRIK)

GO TO 16
15 SM- CUMLlK)
16 S - 1.0 I 1SM • 0.11

00 20 I - 1, K
CUMLI I I a CUMLln • S
CUMR III - CUMR (I) • S

20 CONTINUE

CAll SCALF (0.05,0.10,0.0,0.01
CAll FCHAR (0.0,0.0,0.1,0.1.0.0)
X a -1
XXa +1
SMa SMI 10.0 • S
DO 25 I - 1,10
Y • SH • I
CAll FPlOT II,XX,YI
CAll FPlOT 12,X.Y)
CAll FPlOT 1I,-14.0,YI
YY - Y I S + 0.501

25 WRITE IPlOT,I021 YY
CAll FPlOTII,O.O,Y1
CALL FPLOTI2,0.O,O.01

ClLL FCHlR 1-16.0,27.0,0.1,0.1,1.5105)
WRITE IPLOT.I041

x ••
CAll FPlOT 11,0.0,0.01
CAll FPlOT 12,X,O.01
CAll FCHAR 10.0,-4.5,0.1,0.1,0.01
WRITE (PLOT ,l061 ITRK

TACUM056
TACUM051
TACUM058
TACUMOS9
TACUI1060
TACUM06l
TACUM062
TACU1'4063
TACUM064
TACUI1065
TACUM066
TACUM061
TACUM068
TACUM069
TACU1'4010
UCUM071
TACUM012
TACUMOn
TACUM01lr
UCUM015
UCUM016
UCUMon
TACUM078
TACUM019
TACUM080
TACUM081
TACUM082
TACUM083
TACUH084
TACUM085
TACUM086
TACUM087
TACU"'088
TACUM089
TACUM090
TACUM091
TACUM092
TACUM093
TACUM094
TACUI1095
TA(UM096
TACUM091
TACUM098
TACUM099
lACuMI00
TACUMIOI
TACUMI02
TACUMI03
TACU"'104
TACUMI05
TACUMI06
TACUMI07
UCUMI08
T4CUMI09
UCUM110
TACUf'H 11
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\",\ll rClj.\1( 1"' ..... ,-2.5,O.v7,').'J7,0.0)
\>,~trl; (HU1,l"'.l)
C\LL rPLnT 11., ..... -1.'51
~~,~ITL (PUII,II·)1

Til I'LuT (ll)(I(~.I.Jr ",·.('L~S

(I,lL f"lCT ll,'-'.",u, 1)
l~ J 4,; r :l< 1.,
Y :0: CIJM{ til
•• I
CALL r'>L T 1l,X,Y}
If till ... I -11 4("1,38.4"

'J CAll POI"11 I
... l.ll PUI .1111

4'" ell JT1'IU,

T~ r>LuT ~OU.T .. " LLO",KI.ISE TU~'IS

CALL ftJL IT tl,1.0.1).")
OlJ 5'.. I '" l,t<.
Y '" \"lJ"'LIII
x • I
CALL fPllJT I:?,X,Y)
If 11/11.1\.1 - II 'lO,4&,,>t

48 i,.AlL PI)I T ()}
50 CONTl'We

X :. k ."0
CALL foPlor Il,x,n.OJ

If (IttC - 1 - leFJ bC'.'l'}9 , 9QQ
60 Ptt::C • I~E:: • I

Gu Tu I

,qq (ALL (XI T
,,~

/I I)UtJ
.UcLE re. TACU'"
• S Tt)lol.[ _S 1M UCUM

UCU"'112
TACUMl13
TACUMll4
Tf.CUMllS
TACUMll"
TAClJMl17
fACU"'116
rACUMI1\)
1 /lCUM 120
UCUM121
UCUMI21
T/\CUJ'\123
l/ICUMl24
TACUP'41:'S
TACUMl2b
TACU,,"127
UCUto'128
TACUM129
ThCUMll(.
TACU"'l >1
TACUM132
TACUMl33
TflCllMI "\4
TACUP-I135
TACUM136
ThCUMI ~7
TAClJ"I138
r"CUM13'l
ThCUMl40
TflCUM1 4 1
TAClIM142
TACUMI4]
TA(UM 144
TACUM 14'5
TACUM146
TfI(UM147
TACUIoll48
TACUM14']
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SECTION 4

ENVIRONMENTAL DATA CODE
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ENVIRONMENTAL CODING INSTRUCTIONS

General instructions

1. Columns on the code sheet (Fig. 9) should have numbers only. Do not
leave any pertinent columns blank unless their value is zero.

2. Values not measured should be interpolated or extrapolated and entered
between brackets in the records. There are special codes for this
situation for directions only (00 - calm; 99 :: unknown).

3. A regular recording schedule at 2-hr intervals should be kept with
observations starting on the hour.

Code sheet explanation (Fig. 9)

FIELD 1: IDENTIFICATION CODE
Coltunns 1-4

FIELD 2:

FIELD 3:

DATE
Columns 5-6

7-8
9-10

TIME
Columns 11-12

13

Day of month (01-31)
Month, January - 01 etc.
Year, last two digits only, e.g. 1962 :: 62

Hours (00-23)
Tenths of hours
Range - 00.0-23.9 TABLE 1

Table 1. Conversion Code

Minutes to 1/10 hours

Minutes Tenths hours

00-03 0
04-09 1
10-15 2
16-21 3
22-27 4
28-33 5
34-39 6
40-45 7
46-51 8
52-57 9
58-59 0 (next hour)

FIELD 4: LIGHT INTENSITY
Columns 14-17
Enter as foot-candles in whole numbers

FIELD 5; WEATHER
Columns 18-19 Present weather TABLE 2
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Table 2. Present Weather Code

No precipitation on Station
Code At time of Observation

Precipitation on Station
Code At time of Observation

Orizzle. }
Drizzle, not freezing slight at
intermittent time of
Drizzle, not freezing observation
continuous

52 Drizzle, not freezinglt moderate at
intermittent time of

53 Drizzle, not freezing observation
continuous

54 Drizzle, not freezing} heavy (dense)
intermittent at time of

55 Drizzle, not freezing observation
continuous

56 Drizzle, freezing, slight
57 Drizzle, freezing, moderate

heavy (dense)
58 Drizzle and rain, slight
59 Drizzle and rain, moderate or

heavy

60-69
60

50-59
50

character
istic change 51
of the state
of sky
during the
past hour

Dust or sand raised by wind at or
near the station at the time of
observation, but no well developed
dust whirl(s) or sand whirl(s),
and no duststorm or sandstorm seen.

Well developed dust whirl(s) or
sand whirl(s) seen at or near the
station during the preceding hour
or at the time of observation, but
no duststorm or sandstorm.

Cloud development not
observed or not observ
able.

Clouds generally dis
solving or becoming lea
developed.

State of sky on the
whole unchanged.

C lauds generally form-
ing or deve loping

Visibility reduced by smoke, e.g.
veldt or forest fires, industrial
smoke or volcanic ashes.

Haze.

Widespread dust in suspension in
the air, not raised by wind at or
near the station at the time of
observation. Rain

~~~:~~~e~~eeZingI slight at
61 Rain, not freezing time of

continuous observation

62 Rain, not freezing moderate at
intermittent i f

63 Rain, not freezing tbme 0 i
continuous 0 servat on

64 Rain, not freeZing} heavy at
intermittent time of

65 Rain~ not freezing observation

Duststorm or sandstorm within sight 66 ~:~~:n~~~:zing, slight
at the time of observation, or at the 67 Rain, freezing, moderate or heavy
station during the preceding hour. 68 Rain or drizzle and snow, slight

Mist. 69 Rain or drizzle and snow, moderate

~ r
or heavyPatches of shallow fog or ice

<
Vore or less fog at the station, 70-79 Solid precipitation not in showers
['l whether on land or sea'70 I . f 11 f }
continuous not deeper than about ntertIll.ttent a a snow slight at

2 metres on land or flakes time of
10 metres at sea 71 ~~:~:~uous fall of snow observation

.
1

00

10

11

12

u
~·u •
~ ~ 01

• B" .o e
~B

• 0e~
oz
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Table 2 (cont I d)

No precipitation on Station
Code At time of Observation

Precipitation on Station
Code At time of Observation

Isolated star-like snow crystals
(with or without fog)

Ice pellets, type (a)

Showery precipitation, or precipi
tation with current or recent
thunderstorm

Rain shower(s), slight

Rain shower(s), moderate or heavy

Rain shower(s), violent

72 Intermittent faU of } d
snow flakes ~ ~~~eof

73 Continuous fall of snow observation
flakes

74 Intermittent faU of }
snow flakes ~~::yo:t

75 Continuous fall of observation
snow flakes

76 Ice prisms (with or without fog)

77 Snow grains (with or without fog)

78

Snow shower(s), moderate or heavy

Shower(s) of snow peuetl- slight
or ice pellets, type (b),
with or without rain or
rain and snow mixed - moderate
Shower(s) of hail, with or} or heavy
without rain or rain and - slight
snow mixed, not associated
with thunder - moderate

or heavy
91 Slight rain at time oll

observation I thunderstorm

Shower(s) of rain and snow mixed,
slight

84 Shower(s) of rain and snow mixed,
moderate or heavy

85 Snow shower(s), slight

86

8~88
8

90

not fall
ing as
shower(s)

Lightning visible, no thunder
heard

Precipitation within sight, not
reaching the ground or the surface
of the sea

Precipitation within sight, reaching
the ground or the surface of the
sea, but distant (i.e., estimated
to be more than 5 km) from the
station

Precipitation within sight,
reaching the ground or the
surface of the sea, near to but
not at the station

Thunderstorm, but no precipitation 79
at the time of observation. 80-99

Drizzle (not freezing) or
snow grains

Rain (not freezing)

Snow

Rain and snow or
ice pellets, type (a)

Freezing drizzle or
freezing rain

Shower(s) of rain

Shower(s) of snow, or
of rain and snow

Shower(s) of hail, or of rain and
han

14

16

13

20

Squalls 1 at or within sight of

Funnel ClOUdf the station during the
preceding hour or at 80
the time of observationSl

20-29 Precipitation, fog, ice fog or thunder- 82
storm at the station during the
preceding hour but not at the time 83
of observation

21

22

23

18

19

17

15

24

25

26

27
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Table 2 (cont I d)

No precipitation on Station
Code At time of Observation

Precipitation on Station
Code At time of Observation

thunder
storm at
time of
obser
vation

during
the pre
ceding
hour but
not at
time of
observation

Thunderstorm, slight or
moderate, with hail at
time of observation

Thunderstorm, heavy,
without hail, but with
rain and/or snow at
time of observation

Thunderstorm, combined with
duststorm or sandstorm at
time of observation

92 Moderate or heavy
rain at time of
observation

93 Slight snow, or rain
and snow mixed or hail
at time of observation

Moderate or heavy snow,
or rain and snow mixed
or hail at time of
observat ion

95 Thunderstorm, slight or
moderate, without hail,
but with rain and/or
snow at time of obser
vation

99 Thunderstorm, heavy
with hail at time of
observation

-has decreased
during the pre- 94
ceding hour
no appreciable
change during
the preceding
hour
has begun or has
increased during
the preceding
hour

96
-has decreased dur·

ing the preceding
hour

-no appreciable 97
change during

< the preceding
hour

-has begun or has 98
increased during
the preceding
hour

Slight or moderate
duststorm or sand
storm

Severe duststorm
or sandstorm

28

29

Fog or ice fog

Thunderstorm (with or without
precipitation)

30-39 Duststorm, sandstorm, drifting or
blowing snow

3D}
31

32

36 Slight or moderate} generally low
blowing snow (be low eye leve 1)

37 Heavy drifting snow

38 Slight or moderate} generally high
blowing snow (above eye level)

39 Heavy blowing snow

33}
34

35

40-49 Fog or ice fog at the time of obser
vation

40 Fog or ice fog at a distance at the
time of observation, but not at the
station during the preceding hour,
the fog or ice fog extending to a
level above that of the observer

41 Fog or ice fog in patches

42 Fog or ice fog, skyl has become thinner
visible I
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Table 2 (cont I d)

No precipitation on Station
Code At time of observation

43 Fog or ice fog, sky Jduring the

invisible
preceding
hour

44 Fog or ice fog, SkY} no appreciable
visible change during

45 Fog or ice fog, sky the preceding

invisible
hour

46 Fog or ice f08, SkY} has begun or has
visible becorre thicker

47 Fog or ice fog, sky during the

invisible
preceding hour

4B Fog depositing rime, sky visible

49 Fog, depositing rime 1 sky invisible

Column 20 Past weather

Table J. Past Weather Code

Code

Cloud cover 1/2 or less throughout period
Changing cloud cover - from more than 1/2 to less
than 1/2, or vice versa, during period

2 Cloud cover more than 1/2 throughout period
J Sandstorm, duststorm, or blowing snow
4 Fog or thick haze (visibility less thanllOO yards)
5 Drizzle
6 Rain
7 Snow, or rain and snow mixed
8 Shower(s)
9 Thunderstorm(s) with or without percipitation

TABLE 3

NOTE: Describe weather prevailing between previous and present obsen'ations
using the highest code figure.
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FIELD 6: CLOUD
Coltunn 21 Cloud type; code fran

22 Cloud height; code fran
23 Cloud cover

Enter 85 oktas (eighths), e.g. 10: 1/8
cloud cover. 8 is recorded when the
sky is obscured

Table 4. Cloud Type Code

TABLE 4
TABLE 5

Code Cloud Type Code Cloud Type

Code

4

Clear sky
Cirrus
Cirrostratus
Cirrocumulus
Altocumulus

Table 5.

Cumulus
Cumulonimbus
Altostratus
Stratocumulus
Stra tus INimbostra tus

Cloud Height Code

Cloud Height

Clear sky

Over 3,000 m (10,000 ft)
Cirrus
Cirrocumulus
Cirrostratus

1,200-3,000 m (4,000-10,000 ft)
Altocumulus
Altostratus
Stratocumulus

400·1,200 m (1,300-4,000 ft)
Stratocumulus
Cumulus

Below 400 m (1,300 it)
Stratocumulus
Stratus INimbostra t us

Fog

FIELD 7: VISIBILITY
Column 24 Horizontal visibility TABLE 6
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Table 6. Horizontal Visibility Code

Code Estimate of hor. Visibility

o
1
2
3
4
5
6
7
8
9

Less than 50 metres
50-200 metres
200-500 metres
500-1,000 metres
1-2 km
2-4 km
4-10 km
10-20 km
20-50 km
50 km or more

(less than 55 yards)
(Approx. 55-220 yards)
(Approx. 220-550 yards)
(Approx. 550 yards - 5/8 n.m.)
(Approx. 5/8 - 1 n.m.)
(Approx. 1-2 n.m.)
(Approx. 2-6 n.m.)
(Approx. 6-12 n.m.)
(Approx. 12-30 n.m.)
(30 n.m. or more)

Note: - nautical mile

Day: Choose dark objects against the horizon. They should be away from the
sun and subtend a visual angle of 0.5 to 5 degrees.

Night: Choose low candle power, noncollimated lights at shorter distances.
Avoid using beacons except for long ranges and pick a light where
other lights are not in the background.

Column 25 Sun visibility
Bright 4

3
Half • 2

1
Invisible"" 0

Column 26 Moon visibility
Multiply Brightness

Bright "" 3
Moderate ,. 2
Vague ,. I
Invisible"" 0

by Phase
Full~ "" 3
50-80'l. 2
1O-40'l. 1

0-10'l. • 0
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Column 27 Star visibility
Bright ;. 4

3
Half -2

1
Invisible "" 0

FIELD 8, WIND
Columns 28-29 True direction from which wind is

blowing to nearest ten degrees

Table 7. Direction Code

Code Direction Code Direction

DO Calm 19 185' to 1940

01 SO to 14' 20 195' to 2040 SSW
02 15' to 24' NNE 21 205' to 214-
03 25° to 34' 22 215 0 to 2240

04 35° to 44' 23 225' to 234 0 - SW
05 45' to 54' - NE 24 235' to 2440

06 55' to 64' 25 245' to 2540 - WSW
07 65' to 74' -ENE 26 255' to 2640

08 75' to 84' 27 265' to 2740 - W
09 85' to 94' - E 28 275' to 2840

10 95' to 1040 29 285' to 2940 - WNW
11 lOS' to 114' ESE 30 295' to 304'
12 115' to 124' 31 305' to 3140

13 125 0 to 134' 32 315' to 324 0 NW
14 135' to 144' SE 33 325' to 334 0

15 145 0 to 154' 34 335 0 to 344 0 NNW
16 155' to 164' SSE 35 345' to 3540

17 165' to 174' 36 355' to 4° - N
18 175' to 184' - S 99 wind direction

variable or unknown

Column 30 Beaufort force of wind estimated
or measured

TA8LE 7

TABLE 8
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Table 8. Wind Force Code

Code

Speed

km/hr Knots

Appearance of sea if fetch and duration of
the blow have been sufficient to develop

the sea fully Description

<2 <l

2-6 1-3

7-11 4-6

12-18 7-10

19-29 11-16

30-38 17-21

39-49 22-27

50-60 28-33

61-73 34-40

74-85 41-47

Sea like a mirror. Calm

Ripples with the appearance of scales are
formed but without foam crests. Light air

Small wavelets; crests have a glassy
appearance and do not break. Light breeze

Large wavelets; crests begin to break;
perhaps scattered white horses. Gentle breeze

Small waves, becoming longer; fairly
frequent white horses. Moderate breeze

Moderate waves; many white horses are
formed (chance of sane spray). Fresh breeze

Large waves; white foam crests everywhere
(probably some spray). Strong breeze

Sea heaps up and white foam from breaking
waves begins to be blown in streaks along
direction of wind. Near gale

Moderately high waves; edges of crests
begin to break into spindrift; well-
marked foam streaks. Gale

High waves; dense streaks of foam along
wind; crests begin to topple, tumble
and roll over; spray may affect
visibility. Strong gale

FIELD 9: ATMOSPHERIC PRESSURE
Columns 31-34 Sea level barometric pressure in millibars to

one decimal. Subtract 900.0 mb, e.g. 1009.6
mb:: 109.6. If the station is net at sea
level, add a correction term. Le. Code '"
measurement - (900.0 - altitude correction).

FIELD 10, AIR TEMPERATURE
Columns 35-37 Present air temperature in tenths of °C.

If temperature is below O°C, add 50 to value.
38-40 Maximum air temperature for the day or since

the last observation. Coded as above.
41-43 Minimum air temperature forthe day or since

the last observation. Coded as above.
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FIELD 11: IlUMIDITY
Columns 44-46 Several parameters could be entered:

(a) Wet bulb temperature of a psychaneter
(1n tenths of °C).

(b) Relative humidity calculated from wet
bulb temperature or measured by an
hygraneter (in percent).

(e) Vapor pressure calculated from wet
bulb temperature or relative humidity
(1n tenths of millibars).

FIELD lZ: PRECIPITATION
Columns 47-49 Precipitation (in 0.01 inches) for the day

or as cumulated readings taken at each
observation time during the day.

FIELD 13: HOURS OP SUNSHINE
Columns 50-52 Hours of bright sunshine to one decimal

place for the day or since the last
observation.

FIELD 14: WAVES*
CoIlDD.ns 53-54

55
56-57
58

Direction from which waves cane
Wave height
Period of waves
Description of crests

TABLE 7
TA8LE 9
TABLE 10
TABLE 11

*Record the major wave system if there is a cross-sea.

Table 9. Wave Height Code

Code Height

Flat calm
<15 cm (6 in)
15-30 em (6-1Z in)
30-60 em (I-Z fe)
60-90 em (Z-3 fe)

Table 10.

Code

00
01
OZ
03

Code

Wave Period Code

etc.

Height

90-150 em (3-5 fe)
150-ZlO em (5-7 fe)
Z10-300 em (7-lD fe)
300-450 em (10-15 fe)

>45D em (15 fe)

Period

Flat calm
<30 em (1 fe)
<60 em (2 fe)
<90 em (1 fe)
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Table 11. Code for Description of Crests

Code

o
1
2
3
4

Crests

Flat calm
Smooth, convex crests
Sharp crests
A few whitecaps
Waves usually breaking

FIELD 15, TURBULENCE
Column 59 Code from

Table 12. Turbulence Code

Code Turbulence Code Turbulence

Calm 5 Tide-rip
Simple waves 6 Tidal race
Ripple on wave surface 7 Eddies
Cross-sea 8 Boils
Standing waves 9 Rapids

FIELD 16, SECCQI DISC VISIBILITY
Coltunns 60-62 Values in meters to one decimal place.

FIELD 17, WATER TEMPERATURE
Columns 63-65 Water temperature at surface in DC.

66-68 Water temperature at depth of fish being
tracked in DC.

FIELD 18, TIDE
Colunna 69-71 Approximate difference between the tidal

level at observation time and the level
at nearest slack tide (in ft).

72 Ebb or flood indication

o :E Slack tide
1 • Ebb
2 .. Flood

TABLE 12

FIELD 19, CURRENT
Columns 73-74 Direction that water is flowing towards. TABLE 7

75-76 Speed of current in kUaneters per hour
(to one decimal place).
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