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CALL NUMBER(1a7, Qa74e18,ANIM,0.8HFA 00} This program uses the simulation mrageedure

CALL SYMBOL (2s5: DaTaelR4aHFROMN,4) outlined in Fig. 2 and then draws the graohic

CALL NUMBER(3a2+ Q9a7,018,AM1 0, 4HF2,0) display generated by the given set of distributions,

CALL SYMBOL (%eTs Qs TealBsIH/ 20211 Examnles of the ountput are given in Figs. 9, 10 and

CALL NUMBER{%eRs ©87,018:DAt 4N 4HF 2.0 11. The input to this program congists of one

CALL SYMBOL (deps QeTooeifatHs/0e1) parameter card followed by the distributions for

CALL NUMBER (4040 Qe718184T1+0,4HFS0) angle between successive positions, distance traveled,

CALL SYMEOL (Se3y 9e740IB842HTOW N2 length of move and length of rest. These are read

CALL NUMBER(Ssgv 907e018:AMES04aHF120) under the format numbers 1,2,3,300, and 414 respectively,

MEOL. ; .
CALL SYMBOL {6,149 DaTrelBelH 30,1 The parameter card requires the following information

CALL NUMBER(£s2y 987491A4DAE,0,4HFR.0) in the aporopriate columns.

MgOL. ' \ — : ‘
CALE SYMBOL (6460 FoTsel8alt/4001) Columns 1-5 The beginning x-coordinate for the

CALL NUMBER(&:7y ToTeolBaTE 1D 4MFF 0} simula tion plot.

CALL SYMBOL(Te7y QsTesiBRs2HIDMN2) Columns 6-10 The becinning y-coordinate for the

CALL NUMBER(7:91 De7ss1BsYEAR N 4HF3a0Y) sinulation plot.

CALL PLOT(12,ManaM,—3) Columns 21-25 The number of positions that a

o . .
GO TO 1 given simulation is to run.

a5 cALL PLOTR(~S5B,1) Columns 26-30 If this mumber is greater than zero

aT0P & £Nn # FNp

the program will continue to the next
set of distribution cards, if not it
will be directed to stop.

Columns 31-35 The constant that determines the scale
of the distance traveled., At this time
{his number should egual 25.0 or 50.0, and
if the value is 50.0 then the smallest

distance js S50 feet and every other

distance moved will be some multiple of
50, . The same pattern will be true if
the value 25.0 is used,

Donald Blair  Siniff, "A  Simulation Modellof Animal 'Mévemenff
Patterns," Ph.D. thesis, University of Minnesota, 1967.
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1 -
Columns 41-50 Determinesthe type of map presentation Cotunne 56-60 This code controls whether the first

given, If @ 10 is placed in columns choice in the simulation procedure is

48,49 and 50 the map produced will have g move or rest, If 10 is placed in

smaell cross  at each position, If a colunns 59 and 60 the first choice will

-20 is placed in columns 48, 49 and $0 . be move. If any other value is used

the resulting map will have a small the first choice will he rest.

crossg at each pogition and the positions Columns 61-65 This code determines the time between

will be comnnected by a continuous line. successive positions. For example if

If a =30 s placed in these columns one is sunulating 10 minutes between

only a2 continuous line will conneet the -

: posifions then a 10 should be placed
simulated positions(Fig, 93

in columns 64 and 65,
- Thj |
coiime $rE s cote controla the size of the This program is written to be run on the University

scale of the mav. If a -10 is placed in of Minnesota’s 1604 with the associated Cal Comp vlotter,

columns 53,54 and 55 the smallest possible Thus the Functions used are asoropriste for that

scale will be 400 feet equals one inch; particular complier and it is unlikely that this program

however if the given plot will not Ffit ; will work on any other computer comolex without

on this scalé the program will search‘ nodi Fication.
upward through the scales 0.25 mile
equals one inch, 0,50 mile equals one
inch and 1.0 mile eguals one inch, If
the plot will not fit.on any of thesé'a E
printed ontﬁut will indicate that it is
out of the range.of the plot program.

The values ~20, «30, and -40 will yield
lower lim{ts on the scale of 0.25 mile

equals one inch, 0,50 mile eruals one

inch and 1.0 mile ermals one inch, respect
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PROERAM o MPLOy

DIMENSION REST (2171 AMOVYE (2]}

DIMENSION U(ll)sV(Il)ISII!)'D(l!jsW(3005!tZ(3005)|Efla
DIMENSTON XALICOS ) YALISO05) 1 ANG (401 4DIST (60}

CALL PLOTS(5R,41) & CALL PLOT (BefoMeaR =21

2 FORMAT (13F &%)
S5008% FORMAT(I1F8eR2el10)
3 FORMAT(16F 5.4

1 FORMAT(11FSat,15)
A0 FORMAT(IONGTFINS)
35 FORMAT (10X TF10s4)
300 FORMAT(1SFSe4)
3n3 FORMAT (10F10,4)Y
414 FORMAT(16F5,4
3na FORMAT(I10F10.4%)

4607 FORMAT {1/ ,5F2R.5Y

H&O0 FORMAT (1 H] ¢ 10X+ 22HOUT OF RANGE OF PLOTTING PROGRAM)

5%n1 FORMAYT (3F2n.3)

S00 READ 1 4AB4DALEAF AA BB FF s HASF APy MN
PRINT SO054A B DAVEAF AAYBB FF JHA (FA P MN
IF(AALEGR e 0IBNA, G2

Snp READ 2. (ANGII ), 1=1,38)

READ a,(DI&Te1)4[=1,58)
PRINT 334 (ANG{I1,1=1436)
PRINT 354(DIST(l)+I=1+55)
READ 3ﬁ6.(AMOVEt!).!=teaoa

PRINT 3034 (AMOVE (1), 1=1,20)

READ 414.{REST(l)1a0=1420)
PRINT A4 (REST(I)1=1420)
a4v CC=F & K=1 $ A1z=0as0 $ L=0
arny tF (F:EQal1a0YaNn7400
4n2 RN=RANF{-1) & M=}
406 RN=RM-AMOVE (M) % IF(RN)40444044405
ans M=Myt % G0 TO 4né
404 NUM=M & M{N= (NUM%3031415 % 6O TO 23
43 RN=RaNp(—13) 3 N=|
410 RN=RN=REST (N} & IF(RN}40R1408+409
4m9 Nz=Nit & 60 TO a1,
40R Nu=N % Mls (NUBROIHLS
411 %A(K)Y=A 5 wAtK)}=R
K=k
ME=MI~MN 3 LxF & IF{KsGTeL 1204412
a1 IF(MINanz2,a02,4!1
l23 BN=RANF (=1} & [=t & J=1
-+ BNzRN=-ANG(I) & IF(RN1G6s6S
g 1=7141 % GC TO 7
6 ANZI#G+({1~131%%F)
IF {ANGLE=180,01208+201
201 1P (ANSLE 36040 12N2,5072
2a8 AN=i180.0—AN+Al % 60 TO 203
2ne ANzSanen—AN+AL
AN IF (ANSGE 834020 )PAA 2NS
208 AN=AN-360.0

205 Al=AN % ANTAN/ST7429578 © RMN=RANF («1)
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413

40

44

54

53

86

55

61

1]

RN=RN~=-DIST (S § [F(RN19,9,8

JmJd+l B GO TO 1n

1F (BE.EQaSnan) 1l 12
R=JESO+{(J~1 1¥80) & R=R/52E0.0 $ GO TO 13
Ru J¥ZS4 ( (J=11%25) & R=R /52800

A=A+q*CoSF!AN{ 5 BaBPHRISINFIANY & MA(KIzA & YAIK):B

[

K=K41 ;

L= % MrNsMiNimN S IF(Ka6BTel ¥ 4413

IF(MINI40R, 407,27

DO 40 =1+l $ TEMP=XA(I) % WII)2TEMP & TEMO=YA(I)
TET Y TEMD

CONT INUE

DO 83 171,L B IP=141 % DO 53 J=sT1P,L
IF(WET)eGTaW () IE4 453

TEMP=W T 5 W(ll=w(J} % W(J}=TEMP

CONT INUE

0O B8 T=1,L S (P=1#+1 & DO BS J=IP,L
TF(ZCI)aGTeZ () 156,55

TEMPRZEIY & Z(13=20)) & Z(J)=TEMD

COMT INy®E

DIFX=WL)-W{1) $ DIFY=2(L)~Z(1) & IF{DIFX—D[FY)&O.ﬁl!GIi
ALFNG=DIFY 3 GO 10 &2 |
ALENG=DIFY

XMIN=W{1) 5 YMiN=2Z{1} S [XMIN=XMIN#10,0
I¥YMIN=YMIN#IOaN & XMIN=IXMIN & yMINzIyYMIN
xMiNzxM!ﬂfic.n S yMIN=YMINATIOLD

IF(ALENG/0+076=9.01 10241024102

1na
1086
1n8
102
1n=

107

an2

a54

456

4557

4558

4560

455

459

461

R7

IF(ALENG/Ns25~902 1 1nR4 1N 106
IF{ALENG/NsSN=Gan) 1 A7 NALIOR
[FLALENG /1 2 0=-3. 01109 ,,801 4,50}

SCALE=n«076 £ ASC=ro10 & GO TO 1%4‘
RECALE=N25 § ASCmaer $ GO TO 28y
SCALEzM=50 § AgC=nes $ GO TO 38K

SCALE =120 B ASCzCes $ GO TO 3R&

IF (FAsEQe—1 2N s AND+SCALE4EQeDanN78 135681430
IF(FAeEQs=~pe0aANDSCALELEQeD20741451 sam2
IF(FACEGe=3s 0o AND s SCALE +EQsDNa Y76 1452+ 454
IF {FALEQs =490+ ANDs SCALE +EQe CanNTHIASF 4456
IF(EAEGQe=1 40 AND+ SCALE a EQnD o pf 1 356 4 457
IF(FAsEQe~2:02ANDSCALESEGe Qe PH 13564458
tFzFA.EG.-3.o.ANo.sCALE{EQaO.?51459.460
IFIFASEQa~4enaANDs SCALELEG«D 251461 4462
IF (FAsEQamy «0sANDs SCALEsEQeDentirmpesn
IF(FAGEQs =24 na AND e SCALE +EQ2Ca w0 ) 3568464
IFtFAREQe~7anaNDs RCALEEQeDann ) amg,46%
IFtFAsENama e Qe AND s SCALEFEQuQ+80 1486 358
SCALE=M.25 % GO TO 3586

calE=n.%5n 5 GO TO 3%&

<CALE=1.0 % GO TO 356

SCALE=N50 $ GO TO 3586

SCALE=1an $ GO TO 386

acalLE=1.0 B GO TO 356
TF(AC&LE-L?-n.!ﬁlaéﬁnqésﬂl

IX=XMIN¥10e0 $ Jy=YMIN¥ 100 & Kx=xMIN
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KY=yMIN 8 KX=KX%10 $ KY=KY#10 % OX=JxX~Kx & Gvady;k
IF{OXWLTeRa0144602 4607
446072 XPLOT=KX/ 10 BAPLOT=XPLOT+045 & GO TO 4803
4607 XPLOT=Kx /10 $ GO 10 4807
484M73 IF QY el Ta®a0148n , 8605
4604 VRPLOT=KY 21D s YPLOT=YPLOT40.,5 & GO 10 4606
46n5 vyPLOT=KYy 19 8 g0 10 akneg
45601 JIX=XMIN % JyzvMIN & *¥PLOT=Ux+] S YPL07=Jy+i
4606 PRINTY 4607.XPLOT.YPLOT.XMIvamlN.SCALE
XP=xPLOT & vPzyPLOY
XMIN=XMIN/ 100N, 0 & YMINSYMINAIAAN,.0 $ XMIN=XMI N~ s

IX=100nen¥xMIN & [vaynna.okvmin & XMIN=TX % YMINzy

YMINYMIN-ASC & XTEMP=XMIN & YTEMB =yMIN
00 t1e Jsjs1y % UL =XTEMR & VtJJ:YTEM5

XTEMRXTEMP+SCALE s YTEMPzYTEMP L SCALE

119 CONTINYE
DRAWING THE SCALES FOR THE MAP
SCS=~042 % D6 120 J=te1y $ D(U)=SCS & SCS=5C8+140
12n cONTNys
SCY=0e & DO {21 Jm1.11
E(Jy=8CY 8 SCY=GCYl 0
121 CONTINUE .
DO an Iz14l % XACT Y2 (XA (T I=XMIN) /8CALE
YALI)= (YA LTy ~yMINY soCALE
An CONTINYF
XPLOT= (XPLOT-XMINIASCALE

YPLOT=A{YPLOT-YMIN) /SCALE S AAz1 .0

89

DO 1272 U=1+10 & 5(J)=AA $ AA=zAA+1+0

123 CONTINUE

CALL PLOT{OsNDeNga} § CALL PLOT{0s0a0DaNs2)
DO 124 J=1,1in
CALL PLOTIS(U)+0:0e2) S CTALL PLOTISEI10nl2)
cabl PLOT(G(d)anata @)
124 CONTINUE
CALL PLOT(0aNsNany3)y 3 DO 125 J=1.1n
CALL PLOTIDC,S(J3ep) & CALL PLOTI{C 1250222
CALL PLOTINN S (Y4 2)
125 CONTINUFE
CALL PLOT(0«D.02043) F DO 126 J=1411
128 CALL NUMBER(D(J}i=NapyOststi{d)onsarFSs2)
CALL PLOT(Da0,Nany3) 5 CALL PLOT{NeD:14041)
0o 127 J=1 11 .
127 CALL NUMBER(=05¢E{J110a1 0V IdIeNeaANHFGe2)
IF(HA TG 118l 44N
a0t IF{HACEQe=2+0)Q2,.R2
B2 IF{HASEDQa=3en1B3,50)
g1 CALL PLOT{XAL1)sYA{11:3) % DO B4 [=1,4b
CALL PLOTIXALTYYALT)}22)
a4 CDNTINUE._
l Go T0 21
A1 DO 88 I=t,L
ag CALL SYMBOL(XAC(I aYA(I)4001034Ce~11
[<]s] }0 21

ap CALL PLOTIXAL{1)+YAL1)»2) S CALL PLOT{XA(1 s YAL{L)e2)
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DO 99 1=),L
g TALL S?MBOLfXA{f)cYA(]30“'!!3100“?)
ad ro 2y
21 CALL PLOT(120M40a0s~73)
G0 TO "en
£nt PRINT S30n0
PRNT S501 o XMINyMIN, ALENG

BA3 STOR 5 END 3 FND

91

This program uses the simulation procedure

outlined in Fig. 2 and divides the area covered by

the simulation plot into squares and tallies the

number of sguarss which contain 1,2,3, ete. positions,

The paraméte; card'and the inpmt data cards arae the

same as for the previous program (SIHMPLOT) with the

exception ot the following changes on the paranetex

Card-

Columns 36-40

Columns 41l-43

Columns 46«50

This code chooses the random number
sequence for the given simulation
according to the deseription oresented
in fhe mimeo G5 UHOFM RANGEN published
Aug. 1965, by the Numerical Analysis
Center, Univ. of Minn.

This code give the starting place for
tﬁe grid of sguares which is placed over
the simulatsd movement data.

This code gives tﬁg size of the square
in miles; .. a 100 in columns 48,49
and 50 would vield square sizes of $28

feat on a side or one-tenth of a mile.






