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CALL FPlOTI-l,O.O,-1.OZ51
CAll POINT(3)
CALL FPLOTtl,n.O,-1.0251

MARK CENTER OF CIRCLE
CALL FPLOTI-Z.O.O,C'.OI
CALL POINT(O)
CALL PDINTllJ
CAll FPlOT(l,O.O,O.O)
IFINP-1113,l3,14

IF ONLY DIReCTIONS ARE TO BE PLOTTED, ARRANGE IN ASCENDING ORDER
13 I-I

00 30 Ilsl,L
00 29 J"'Z,l
IF (IAlFA (KK, 11-1 AlFA I KK, J)) zq ,28 ,28

28 I "'J
Zq CONT 1NUE

KAR IKK, II )"'IAR IKK,I)
KAlFAIKK, I II sf ALFAIKK, I I
lAlFAIKK,II"'400

)0 I-I
00 li J:al,L

PLUT DIRECTIONS ON CI~CUHFER(NCE AS CROSSES (PROJECTING INWARD IF
THeRE foRE SEVECt.AL IN ONE DIR~CTlON)

x...COS(FLOAT I Kfl.LFA (KK,J» -3.1416/180.0)
Y=SI Nt FLOAT I KALFA IKK ,J 11-3.1416/180.0'
IF (J-1I51,51,52

52 IF (KALFA (KK, J I-KALFA (KK, J-li ) 51 ,50,51
50 KNTR-KNTR+l

GO TO 150
51 Kr-HR-l

150 x-X-O.025*K.'HR.-X
Y:::Y-O. ()25*KN TR.*Y
CALL FPLOTI-2,Y,X)
CALL POINTllI

11 CALL FPLOTll,Y,XI
GO TO 16

14 00 12 J a 1,L
PLOT VECTORS IMAGNlTUOE AS WELL AS DIRECTION)

Y "FLOAT II AR IKK, J II*SI N( fLOAT (I ALFA(KK,J I) *3 .1416/180.0 1110000.0
X"FLOA T( IAR (KK, J 1 J *COS I FLOAT II ALfA(KK,J 11-3 .1416/180.0ll10000.0
CALL FPLOT(-2,(\aO,OaClI
CALL FPLOHO,Y,X)

12 CALL POI TID)
PLOT OIR.ECTlONAL AxiS IF DiSTRIBUTION IS BI""ODAL

16IFINZ(KKI-1)310,300,300
300 XX"COSIFlOAT(ILFA2IKK) 1*3.1416/180.0)

YY"SIN I fLOAT II LFA2IKK») *3.1416/180.0)
CALL FPLOT(l,YY,XX)
X"XX+O.1S·XX
Y.. YY+i).lS·YY
CALL FPLOTI2,Y,XI
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x·-xx
Y::I.-Vy

CALL FPlOf(l,Y,X)
X-X+O.1SeX
Y·Y"O.lS-Y
CALL FPLOTI?,Y,X)
CALL FPLOTll,Y,X)

PLOT THE HE AN VECTOR AND "ARk WITH A CROSS AT ITS TIP
310 CALL FPlOTI-2,O.O,O.O)

X· fA (KK 1/100.(\) -COSt FLOAT I I lFA(KK 1) e3.1'tlb/180.0)
y. fA I KK IIlOO.~I.SINC FLOAT IllFAI KK) 1-3.141bI180.0 I
CALL FPlOTfO,Y,XI
CAll POINT(l)
CALL FPlOHl ,2:.5,-1.251

200 CONTI~UE

IF CNRM) WAS REQUESTED IN OIKE2, CALL lINKICNRM)J
I FINe» 1 7 ,11,1 q

18 CALL L1NKICNR"31
11 CALL EXIT

END
II i)UP
.OElE TE CPLDZ
-STORE ws UA CPL02
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CNRM3

c····················································· .
CNRf13 IS ALMOST IDENTICA.l TO CNRM. IT CHECKS IF THE OISTRIBUTION Of
MEAN OIR[CTlON5 FROM DIREl HAVE A CIRCULAR NORMAL OI~TRIBUTION.

DATA FILE ITABlE' IS REQUIREO.
cC····· .

INTEGER TNN(360)
'(cAl MN(180),NCENT(51),ICENH371
01 "'eNSION Nt (1bO) INNI (360 It TNtlbO I, AN! 360 I
01 MENSI ON BN 1360 I ,ANH (360) ,BNHI360 It ANN( 180 I
DEFINE FILE 3131,153,UtlNO)
DEFINE FilE 4110,83,U,K21

43 FORMATIIHO,/III,lX,'EXPECTED FREQUENCIES IN SECTORS AS GIVEN BY (I
lRCULI\R ~ORMAL OISTRI8UTIO",' I

44 FORMATIIII,5X,'GROUP NO.',I3,11,3bI10X,10Fb.2,/1)
b3 FORMATI/,lbX,'GOOONESS Of FIT CHI-SQUARE "',F8.3,' Of "',14)

LNO-5
WRIHILI\lO,431
K2""1

Rl:AO PARM1ETERS Of OBSERVED OISTRI15UTION
ITcTA:oMEAN DIRECTION, AAK:KAPPA VALUE, NT.aNUMBER Of nIRECTWNS,
NSEC""NUMB[R OF CLASSES, N1=.~UMBER IN EACH CLASS, KK.aNUMBER OF TESTS

42 ~EAO 14' K211 TETA., AAK ,NT ,NSEC, IN11 J), J·1, NSEC) ,KK
KAPPA- (AAK+O.? 1/0. 2+0.501
I F I KAPPi\-51 J 250 ,250,251

251 KAPPA=51
READ CIQ,CULAR NORMAL DIST:l.IBUTION FUNCTIONS

250 DO 381 J z 1, 31
INO-J
REAOI3'INOllNC[NT(I) ,1=1,511

381 ICENTlJI"NCENTIK~PPA)

JA""38
fiNO DISTRI8UTIO~ fUNCTIONS fOR 1 DEGREE INTERVALS
00931 l::11,3b
JA-JA-1
10-31-{
NE-ID*5
DO 85 J-l,4
NNEaNE-J
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ON-ICENTIJA-II
EN-ICCNT(JAI

85 MNINNE ''''EN-IEN-DN)-J-O.20
IF INNE-11932 ,932 ,Q31

931 MN(NNE-ll-tCENTIJA-l)
932 "NI1801-50000.0

FIND EXPECTED NUMBERS IN 1 uEGREE CLASSES
DO 11 1·1,119
10-180-1

11 ANN (10),. (HN 110+1) -~N 110) -FLOAT (NT J1100000.0
AN (11-"'N( 1) -FLOAT (NTl/IOJOOO.O
OU 331 J-t,179

331 AN(J+l)aANN(JI
TRANspose EXPECTED NUMBERS TO OTHER SiDE OF DISTRIBUTION
00 12 1-181,HO
J-3bl-J

12 ANlII-ANIJI
SHIFT CErHRAl TENDENCY OF FUNCTIONS FRO'" 180 OeGREES TO ACTUAL MEAN

DO 15 1-1,360
Kat TETA+I
J-180+I
IF(K-360)13,13,14

14 K-K-3bO
13 IfIJ-360JlS,l'l,lb
Ib J=J-3bO
15 BN(k)",AN(JI

DU 219 l--t,NS!;C
219 A~HI()aO.O

GRUUP E XPEC TED FREQUENt I ES SO CLASSES eQUAL OBSERVED FREQUENCY
CLAsses

NN=36Q. O/FLOAT I NSEC I +0 .000 1
K-I
lzNN
00 20 t a l,NSF.C
DO 19 JaK,L

19 ANHIII-ANH(I)+BNIJI
K""L+l
L=L+NN

20 CONTINUE
K3-K2-1
WRI TE (LNO,44 lK3, tANH ( 1), Izl,NSEC)

ROTATE CLASSES SO LAST ONE IX TO 3bO DEGREES) HAS LARGEST EXP.
FREO. - THIS IS TO AVOID PROBLEMS WHEN GROUPING CLASSES WITH SHALL
FREQUENC (ES

K-I
DO 51 I-Z,NSEC
IF (ANH( I )-ANH (KI ) 51,151,50

50 K-(
51 CONTINUE

KM-NSEC+l
DO 32 l-l,NSEC
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KN-KH-I
8NH(K"II .. ANHIKI
NNl(KfIIl·r-HIKI
K-K-l
IrIKI91,91,32

H .-NSEC
32 CUNTINue

XHI SC-O. ')

'-0
J-l

GROUP WI TH N[XT CLASS IF EXP. FREe. IS LESS THAN 4.0
0061 l=l,NSEC
IFIBNHIII-4.0159,hO,60

59 JaJ+l
IF (J-NSEC) 95 ,95 ,96

9b J=l
95 BNH(JI-BNH(JI+F\NHlil

IIINll J '·NNI (J) +NNllll
GO TO 61

60 KzK+l
TNIK)=9NH( t I
TN'Il(K)=NNlll)
J .. J+ 1

61 CONTINUE
FIND CHI-SQUARE

ou 62 l-l,K
CN-' TN I I) -FLOA. r (TNN (1111 •• 2

62 XHISC-XHISQ+CN/TNII)
NDF-K-3
WR I TE I LNO ,631 XHI SO ,NDF
IFIK3-KKI42,41,41

41 CALL ExIT
END

II OUP
-DELETE: CNRf'43
_STORE ws VA CNRM3
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II JOB
/I •
II FOR
.W~E "'ORO INTEGERS
-IOeStTYPEWRITER)
'IOCSIKEYBOAROI
-IOC512501 ~EAOERI

*lOCSIPlOTTER)
• LIS T SOURCE PROCRA"4
• AP4E CPL03
CC··············································.·..··· .

THIS PROGRAM PLOTS A COMPASS DIAGRAM FOR EACH TEST WITH FREQUENCY
DA TA - THE Me AN VEe TOR I S SHOWN, THE PER I HETER IS CIV IDEO INTO THE
"UMfl.CR OF SeCTORS USED, AIIlO TRUE NORTH IS MARKED.

INPUT

THE CARD OUTPUT FROM DIRE2 IS USED. THE NUHfER OF GROUPS ARE
ENTERED ON THE KEYBOARD.

12 INCH WIDE PA,PER IS USED ANO THE PEN SHOULD 8E COMPLETELY TO THE
RIGHT I-Y DIRECTION) AT THE START.

c····················································· .
INTEGER OPSUN! 1001
DIMENSION IhlFA(lOO) ,{AR(100)

12 FLJRMATl1X,'TYPE HIE NUMBER OF GROUPS OF TESTS (FORMI\T(l2))'1
13 F(JRMAT(I31

1 FORMATII3,l31
2 FQRMATI20141
1 FORMATl10114,I411

LNc-a
WRI TE l 1.121
Rc.ADlbtl3IKG
00 14 II z 1,KG
REAOlLNC,lIN,KK
kEAO ILNt ,211 OPSlJN I 1),1=1 ,NI
REAOILNC ,1) 1 (ALFAI (), IARl II, I z 1,N)
CALL SCALF(2.I"J,2.0,O.O,-4.125)
CALL FPLOT(+l,O.O,O.O)
M=N/2
Jol

3 DO 4 IzJ,M
HARK CEN TER OF CIRCLE

CALL SCALFI2.0,2.0,-2.5,O.O)
CALL FPLOT(-2,O.O,O.O)
CALL POINTIOI
CAll POINTlll
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DRAW 2 tt4CH RADIUS CIRCLE
CAll FPLUTll,Ltl,O.'J)
CALL FPLOTI2,LO,O.O)
THETAalJ.O
00 5 Kat ,315
THETA::THcTA+O.02
x-cns I THE TA I
Y-SINITHETAI

:, CAll FPLOT(,,),X,Y)
MAH.K SEC rORS ot..! PERIMETER

A-360.0/KK
TtIETA::O.O
DO 6 K:l,KK
THET6.-THETA+A
X-COS (THE TA- 3.1416/180.0 I
Y- SIN I T1iE TA- 3.141611 80.0)
CAll FPlOHl,X,YI
CAll FPLOTI2,X,YI

b CALL POINT t 11
'1Alf.K NORTH DIReCTION

xaCOS 10PSUNII) -3.14161l6J.O)
Y-SIN(OPSUNIII-3.14161l80.01
::'ALl FPLOTll,X,Y)
x=X+U.2-)(
Y::Y+O.Z-Y
CAll FPlOT(2,X,Y)

PLOT MEAN VEC TOR
CALL FPLOTtl ,0.O,O.1l1
lALFA( [)-OPSlJN(II-l6.lf6.( II
lFIIALf6.II)18,Q,9
IALFA{II=36J + IALFA(l)
X=FLOAT II AR I 1 ) I-COS (FLOAT (I ALfA II») _3.1416/180.0) 110000.0
yaFLOA T (JAR 1111-5 I N(fLOAT (t AlFA( I) 1-3.1416/180.01/10000.0
CALL fPLOTI2,X,Y)

4 CALL FPLOTll,t').O,O.O)
PLOT NEXT TEST ABUVE IT UNLESS HALF Of GROUP IS DONE - THEN GO BACK
lI,ND eEG I N ANOTHER COLUMN

IF 1M-N 110,11 ,11
10 JaM+l

XM-M-2.5

"'N
CALL FPLOTfO,-XM,-2.151
GO TO 3

11 CALL FPLOTIO,2.C,-1.315)
14 CONTINUE

CALL EXIT
ENO

/I XEO
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APPENDIX TO FRB TECHNICAL REPCliT NO. 312

EXAMPLES OF Ql1rPUT
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Fig. 1. Example of TRANS output - head and tail coordinates and directions
of subject .

........................................ .
4~~_~4~~~~~~~~~~_~~~NN~O~~o~~~mONmNmN4m04
__~_OO_~~~~~4000~V~00044~~~~~~~~#~~~mv~~~
NNNNNNN ---

~N~VNN~~_VNm~VV_~4Nooe7~~V~~V4m~m~VN~~~~4.........................................
440N~m~N4V~O~4Z~~V~~~~~-~m~?~-O_~_N__ ~40V
vv~vVVV~~__ NNOO_N 4##_~4_NNMNNNMN_N~N

__ N NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN.-- - - .
~~~~~~~~~~~~E~~~~~E~~Eii!E~~~~~E~~~~E~~~~

_~4N»m~#44Nv~~~~_zON04~m4_m_NON~_O=4=4=_44..........................................
__ 04MOOO=MV~_~ 4V#4~~~~C~~~~N~_~c~~~~~e~

~~~N~O~~~~_~~O ~-O~~~~~~~~__ NN~V~N__ N_~~
~_~N_~~~N~NN~NN~NN~~N~~~~N~~N~~~~NNNNN~~NN........... _.-_._ .... - .. _-_. __ ._ ... _. __ ...
~e~_=~co~~~~~e~e~_~_~~=~~c~=_~~~_o_c~~coo~..........................................
~~£~~~~~~~~~~~~~~~~~~~~~~i~~~~~~E~~~~:~:~~
_N_C~N~_~==~~N_~~~ C~~~O~~~O~~~~~~~~~~N~..........................................
_=e~~N4~=_~~~~C~N~C~~~~~~N~=_~~~_~~O=~~O~O_NO_N~_ONN__ O __ NNN_NN N ~OO __ N N __

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN............ - _ - .
~~=~~~=N~~N~=~~~~-~~~=~~~~~~~~~N4~=NN~~~~_..........................................
N4n_~~OO_~~~ ~ON~NO~=_~~~~~~=~NO=_~~_~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Fig. 2. Example of INDEP output - calculation of independence interval.

TESt NO. 1

lNOEPEf40ENT INTERVAL

INTERVAl AY. DIffERENCE

13.0
20.8
2.... 9
28.8
31.9
34.9
36.1

8 35.8
0; 35.1

In :n.3
11 31.6
12 36.6
I) 38.1
1" 40.6
15 41.5
16 42.7
17 44.0
18 46.2
I'll "'Ll
20 50.2
21 50.8
2l 52.1
l3 51.4
24 50.7
25 50.3
26 49.8
21 49.4

UPPER BASTillE M. MAY 11111 I 'a1205-11101 TANIt I

INDEPENDENCE AT ItHFRYAL5 OF 1 MEASUREME",TS

INDEPENDENT DIRECTIONS AND VECTOR LENGTHS FOR TEST NO. 1

231 .812'"
106 .<i971

80 .9976

260 .1395
90 .9910
52 .9863

229 .7688
106 .9115

6'1 .9301

601 .6110
67 .9251
81 .985')

88 .9907
41 .998b
88 .9925

18 .9416
n .'lozo
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Fig. 3. Example of INDEP output - graph drawn by CL0TI.

(533!£ID) ~Ia "/\V
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Fig. 4. Example of DlREC output - statistics for one test and comparison of
mean vectors with other tests in group.

------------

. "

. ~ .

J
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Fig. 5. Example of CPLllT output - option 1 used to plot directions as crosses
(see CPL~ output for an example of option 2).

x

J
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Fig. 6.. Example of CNRM series output - sample sizes are too small for a
meanin5;ful fit ..

EXPECTED FRECUENCIES IN SECTORS AS GIVEN BY CIRCULAR NORMAL DISTRIBUTION

TEST NO.

11.86 3.13 1.39

GOODNESS OF FIT CHI-SQUARE a

TEST NO.

0.21 1.20 14.33 6.18

1.268 OF = -I

GOODNESS OF FIT CHI-SQUARE.

TEST NO.

10.93 1.06 5.99

1.013 OF -I

GOODNESS OF FIT CHI-SQUARE' 2.181 OF -I



Fig. 7. Example of DIRE3 output - circular statistics summarizing groups of
tests. Mean vector comparisons omitted in figure.



Fig. 8. Example of CPL04 output· option 2 uaed to plot meaD vectora of testa.

LOER 8A8.V£ - ~ 1970 TESTS



-. -. l
.I

I
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Fig. 9. Example of DlRE2 output - mean vectors calculated fran frequency data
for one group of tests. Group statistics are output as in DlREC and DlRE2.

~(A'" OIAfCTlONS AND VECTOR leNGTHS Of TESTS IN GROUP 1

UPPEIt SA81NE R. APR. 14/10 IT.UOO-lll'il -- POINTINGS '" .lt015 IN· 'lSI

UPPER SA8IN( R. APR. 14/10 1T.1600-16UI -- POINTINGS '" .lt559 IN·1951

UPPER SA81NE R. APR.14/10 IT·1950-20051 -- POINTINGS ". .b9lt6 IN. 4051

UPPER 1lA81NE R. APR.28/10 IT·1201-12161 -- POINTINGS 21 .7809 IN·I031

UPPER 1A81 NE R. APR.28/10 IT·1600-16151 -- paINTINGS " .26960 'N. lIt

UPPER 8A8IHE R. ApR.28/10 IT·1932-19lt61 -- paiNTINGS ., .2713 IN- 441

UPPER SA8INE R. flAY 'i/10 IT.1201-1216) -- POINTINGS 12. ,., IN- 3S1

UPPER 8A8INE R. MA'f 5/10 I T.lbOO-lbl51 -- po INT INGS '" .2156 (101·1771

UPPER 8A8INE R. MA'f 5110 (T·19ltO-195,1 -- po INTINGS 15' .7919 IN-1501

UPPER URINE R. MAV l'U70 U·120Q.-12151 -- POINTINGS I INCOMPLETE I '" .2159 IH·1161

UPPER UBINE R. MA'f 19/10 IT-lo00-1(15) -- POINTINGS
,.. .61140 'N' 121

UPPER 8A81NE R. MA'f 19110 n·2001-20161 -- po INTINGS ,. .1213 IN. 661

UPPER U81NE R. JUNE 9/70 IT_IoOO_lbI51 -- POINTINGS ,., .)066 IN. 691

UPPER OA81NE R. JUNE 9/10 IT·ZOllt-20391 -- POINTINGS '" .)0040 IH·16)1

UPPER SA81NE R. JUNE 16/70 IT.1604-1(19) -- paiNTINGS ., .5102 IN·1831

UPPER 8A81NE R. JUNE 16170 IT·20)2-204011 -- POINTINGS '" .2973 ("1·1751

UPPER 8A61NE R. JUNE 25/10 IT-1201-12161 -- POINTINGS 192 .5626 IH·U71

UPPER 6A81N( R. JUNE 25/10 IT.1601-1616) -- POINTlHGS '" .6924 IN-I081
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Fig. 10. Example of CPL03 output - for first two tests in previous example.
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