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MCCARTHY QUADRANGLE, ALASKA

INTRODUCTION

ONE OF THE PROBLEMS OF RFLATING MINERALIZFED AREAS TO LINEAR FFATURES nBSERVED
ON LANDSAT IMAGERY HAS BEEN THF ELIMINATION OF CHANCE AS CAUSAL. AGENT, UNTIL
RECENTLYs THE PROBABILITY OF A RANDOM POINT OCCURRING WITHIN A GIVEN NISTANCE
OF A LINFAR FFATURE HAS BFEN VERY TEDIOUS TO DETERMINF. THIS COMPUTER PRO=-
GRAM IS SPECIFICALLY DESIGNED TO SIMPLIFY THIS DETERMINATION AND TO AID IN
OTHER ASPECTS OF LINEAR FEATURE ANALYSIS. ALTHOUGH CONCFIVED PRIMARILY FOR
ANALYSIS OF [_ANDSAT TMAGERY FCR THE ALASKAN MINERAL RESOURCE ASSFSSMENT PRO-
GRAM (AMRAP) s ANY MAP WITH RECTILINEAR FEATURES MAY BE ANALYZEND BY THIS PRO=-
GRAM,

THE COMPUTER PROGRAM PRODUCES EIGHT TYPES OF DATA OUTRUT: |) AREA COM=
PUTATIONSs 2) LINEAR DIRECTIONAL TRENDSs 3) LENGTH OF LINEARSs 4) A HISTOGRAM
DISPLAY OF DIRECTIONAL TRENDS VERSUS CUMULATIVE LINEAR L ENGTHSs S) A HWISTO-
GRAM DISPLAY OF DIRECTIONAL TRENDS VFRSUS CUMULATIVE PROXIMITY OF MINFRAL
OCCURRENCES TO LINEARSs 6) THE MEAN LINEAR FFATURE LENGTHs 7) THE “SIGNIFI-
CANCE VALUE'" (LENGTH DIVIDED BY MEAN VALUE) FOR EACH ANGLEs B) A HISTNHGRAM
DISPLAY OF THE "“SIGNIFICANCE VALUES" VERSUS THEIR NUMBER OF OCCURRENCFES.

THE COMPUTER PROGRAM DETERMINES THE AREA WHICH IS WITHIN A GIVEN DISTANCE (OR
“RANGE'') OF A SET OF LINEAR FEATURES. THIS AREA IS CALCULATEN BY COUNTING THE
INTERSECTIONS OF GRIN ILINES WHICH ARE WITHIN THE *"RANGE.' USING THE GRID
INTERSECTIONS,s TNSTEAD OF THE GEOMETRIC AREA SURROUNDING A LINFARs AVOIDS THE
PROBLEM OF COUNTING OVERLAPPING AREAS MORF THAN ONE TIME. THE PERCENTAGE OF
THE TOTAL MAP AREA THAT IS WITHIN THE TOTAL 'RANGE"™ AREA REFLECTS THE PROBa-
BILITY OF RANDOM POINTS REING WITHIN THE GIVEN DISTAMCE OF A LINEAR. THUSs IF
THE OCCURRENCE OF MINERALIZED ZONES WITHIN THE “RANGE"™ IS SIGNIFICANTLY
GREATER THAN THAT EXPECTED BY CHANCEs A GENETIC RELATIONSHIP BETWEEN LINEAR
FEATURES AND MINERALIZED ZONES MAY BE INFERRED MORE EASILY.

THIS PROGRAM WAS RUN ON DATA FROM THE MCCARTHY QUADRANGLE+ ALASKA TO PROVIDE
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AN EXAMPLE.

THE AREAS DETERMINED BY THE COMPUTER PROGRAM FOR 'THE MCCARTHY QUADRANGLE HAVE
BEEN CHECKED AGAINST THOSE CALCULATED BY THE USE OF A DIGITAL PLANIMETER. THE
AREA WITHIN THE "RANGE' NIFFERED BY ONLY 0,34% AND THE TOTAL MAP AREA DIF-
FERED BY ONLY 0,53%. THE PLANIMETER METHON 1S PROBABLY MORE ACCURATE
ALTHOUGH THE WORK IS TENIOUS AND RENUIRES VERY CAREFUL ATTEMTION TO THE DATA,
OTHERWISE SIGNIFICANT ERRORS CAN OCCUR, STMCF THE RESULLTS OF THE TwO METHODS
WERE SO SIMILAKs AND SINCE THE INVESTMENT IN MAN=HOURS 1S RENUCEDN BY a FACTOR
OF S 10 10 BRY USING THE COMPUTER METHODs THERE SEEMS LITTLE REASON TO USF THE
PLANIMETER METHUD. COMPUTFR COSTS ARE LESS THAN $10.

IN ADDITION TO AREA COMPUTATIONS, THE PROGRAM LISTS THE TRFND AND LENGTH OF
EACH LINEAK OR LINEAR SEGMENT. THESE ARE L¥ISTED IN TABULAR FORM AND CaN BE
CROSS REFERENCED TO A SPECIFIC LINEAR ON THE MaP, A GRAPH (HISTOGRAM) IS PRO-
DUCED FROM THIS DATA SHOWING DIRECTIONAL TRENDS VERSUS CUMULATIVE LINFAR
LENGTHS, "SIGMIFICANCE VAILLUESs" THE CUMULAYIVE LENGTH PFR ANGLE DIVIDED RY
THE MEAN LENGTH PER ANGLEs ARE ALSO DETERMINED aND GRAPHFD, THESE SIGNIFI-
CANCE VALUES INDICATE WHICH TRENDS ARF HMOST IMPORTANT AND WHTCH TRENDS ARE
STRONGER THAN A RANDOM DISTRIBUTION wOULD PREDICT,

RELATIONS BETWEEN MINERALIZED AREAS (OR OTHER POINT=TYPE LOCATIONS) AND
NEARBY LINEARS ARE LISTED IN TARULAR FORM AND GRAPHED .« THESE HISTOGRAMS SHOW
ODIRECTIONAL TREMDS VERSUS CUMULATIVE PROXIMITIES OF MINFRaAL OCCURRENCFS TO
LINEARS. THESE HISTNGRAMS ARE USEFUL IN DETERMINING POSSIBLE TECTONIC CONTROL,
OF MINERAL DEPOSITS.

ALTHOUGH THIS COMPUTER PROGRAM 1S DESIGNED FOR LANNSAT DATA INTFRPRETATION
UNDER AMRAPs ALL OR PART OF THE PROGRAM MAY BE USEFUL IN OTHER STUDIES. IT
IS FOR THIS REASON THAT T HAVE OPEN=-FILED THIS REPORT., SHOULD ANYONE DESIRE
MORF. INFORMATION ON THIS COMPUTER PROGRAMs BOTH NAIRN R,De ALBERT'AND T WILL
BE AVAILABLE TO ASSIST IN ANY WAY WE CAN,

THE LINEAR FEATURE MAP ANMALYZED, HERE TO DEMONSTRATE THIS PROGRAM IS FROM
ALBERTsNeReDes AND STFELEsWeCes 19769 INTERPRETATION OF LAMDSAT IMAGERY
OF THE MCCARTHY QUADRANGLEs ALASKA: U,S. GEOL. SURVEY MISC. FIELD
STUDIES MAP MF-=773 Ny 3 SHEETSs SCALE 1:250,000
AND THE MINERAL DATA IS FROM :
MACKEVETTs EeMes JR,s 19769 MINERAL DEPOSITS AND OCCURRENCFES IN THE
MCCARTHY QUADRANGLEs ALASKA: U.S, GEOL. SURVEY MISC. FIELD STUDIES
MAP MF=773 Bs 1 SHEETs SCALE 13250,000,

sovne| INFARS PROGRAM##uea

THIS COMPUTFR PROGRAM IS DESIGNED TO:

1)DETERMINE THE AREA WITHIN A SPECIFIED DISTANGF OF A SET OF LINEAR FFATURES)
2)DETERMINE THE PERCENTAGE OF THE MAP REPRESENTED BY THE ABOVE AREA,
J)DETERMINE THE LENGTH AND DIRECTION OF THE INDIVIDUAL LINEAR FEATURESS

. 4)SHOW GRAPHICALLY THE OIRECTIONS OF THE LINEAR FEATURES VERSUS THEIR

CUMULATIVE LENGTHS,

SIDETERMINE THE MEAN LINEAR FEATURE LENGTH

6)DETERMINE THE "“SIGNIFICANCE VALUE" (LENGTH DIVIDED BY MEAN VALUE) FOR EACH
ANGLE
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7)SHOW GRAPHICALLY THE SIGNIFICANCE VALUES VERSUS THEIR NUMBER OF OCEURRENCES
8)LIST AND SHOW GRAFPHICALLY THF PROXIMITY OF MINERAL DEPOSITS TO LINEARS
VERSUS THE DIRECTION OF THE LINEARS,

TO USE THE PROGRAM:
1)SET UP AN ORTHOGONAL X-Y GRID SYSTEM,
A) THE GRID MUST BE SLIGHTLY LARGER THAN THE MAP BEING ANALYZED,
B) THE NUMBER OF UNITS ALONG EACH AXIS OF THE GRID WILL DFPEND UPON THE
ACCURACY DESIRED AND THE COMPUTER STORAGE AVAILABLEs -8UT IS OTHER~-
WISE. ARBITRARY,
DUE TO INPUT FORMAT THE MAP DIMENSIOHNS MUST BE LESS THAN 1000 GRID
UNITS,
2)ALIGN THE GRID ON THE MAP SO THAT THE Y=AXIS IS NORTH,
A)FOR THIS FXAMPLEs AN ALBERS EQUAL ARFA PROJECTION IS USFD,.
THEREFORE sy NORTH IS NOT PARALLEL TO THE Y=AXIS THROUGHOUT THE MAP»
- IN WHICH CASEs AN AVERAGE NORTH DIRECTION SHOULD BF USEN.
B) THE MAP SHOULD BE AT LEAST ONE GRID UNIT FROM EACH SIDE OF THE GRID
BOUNDARTES.
3)READ THE LINEAR END=POINT COORDINATES TO THE NEARFST GRID INTERSECTION.
A)EITHER END=POINT MAY BE READ FIRST,
B)END=POINTS MAY BE QUTSINE THE MAP AREA.
IF THIS IS THE CASE THE COMPUTED LENGTH wILL INCLUDE THE PORTION OUTSIDE
THE MaAP.
C)SLIGHTLY CYRVED LINEARS MAY BE BROKEM INTO STRAIGHT LINE SEGMENTS,
THE COMPUTER WILL CONSIDER EACH SEGMENT AS A SEPERATE LINEAR,
D)NEVER USF 000 AS A COORDINATE.
THIS APPLIES TO ALL COORDINATESs MAP CORNERSs AND ”INERAL LOCALITIES,
4)READ THE MAP BOUNDARIES IN A CLOCKWISE DIRECTIONs STARTING AT UPPER LEFT
CORNER.,
A)UPPER ANND LOWER MAP BOUNDARIES MaY BE STRAIGHT OR CURVED,
B)CURVED B0UNDARIES SHOULD BE GENERALIZED AS SEVERAL SHORTER STRAIGHT LINE
SEGMENTS,
C)SIDE MaP BOUNDARIFS SHOULD BE STRAIGHT RUT NEED NOT BE VERTICAL,
SIREAD THE MINERAL LOCATION COORDINATES TO THE NEAREST GRID INTERSECTION.

DATA CARDSs IN ORDER OF INPUT»s ARES
1)GRID SIZE IN THE FORM ___BR___
WHERE SPACES 1-3 ARE THE X DIMENSION AS A 3 DIGIT INTEGER (GRID UNITS)
4=5 ARE BLANKS
6=8 ARE THE Y DIMENSION AS A 3 DIGIT INTEGER
2)MAP TITLE (UP TO 49 CHARACTERS) IN THE FORM 1
WHERE 1 IS THE FIRST CHARACTER AND SPACES 2-49 ARE THE TITLE,.
3)SCALE IN THE FORM RB 8K ,
WHERE SPACES 1-10 ARE THE RANGE (GROUND DISTANCE FROM THE LINEAR FEATURES
TO BE CONSIDERED
11-12 ARE BLANK
13=22 ARE THE CONVERSION FACTOR FROM MAP UNITS TO GRID UNITS
23=24 ARE BLANK
25=27 ARE THE NUMBER OF MAP UNITS PER STAR IN THE HISTOGRAM
START THE RANGE IN POSITION 1 AND ALWAYS INCLUDE A DECIMAL.
START THE CONVERSION FACTOR IN POSITION 13 AND ALWAYS INCILUDE A DECIMAL.
ALWAYS HAVE A THREEE DIGIT INTEGER FOR THE UNITS PER STAR (002 INSTEAD OF




s NeNeEeNs e NeNeNo e NeNo e ReNoXe ool Re NeNe Mo e Ne e e o Nolo oo NeNeNe ool NoRaloleNeRe No o Ne Na e Ne Ne)

2).
RANGE DOES NOT NEED TO B8E AN INTEGRAL NUMBER OF GRID UNITS.
4)LINEAR CARDS (OME CAPD PER LINEAR OR LINEAR SEGMENT)
IN THE FORM ___B8___BB___BH___
WHEKE SPACES 1«3 ARE THE X COORDINATE FOR END NUMBRFR 1
4=5 ARE BLANK
6=8 ARE THE Y COORDINATF FOR END NUMBER 1
9=10 ARFE RLANK
11=13 ARE THE X COORDINATE FOR END NUMBER 2
14=15 ARE BLANK ‘ ‘
16=18 ARE THE Y COCRDINATE FOR END NUMRER 2
INCLUDE ZFEROS IF A COORNDINATF IS LFSS THAN 3 DIGITS (EX: 009 INSTEAD OF 9)
S)YBLANK CARD (SIGNIFIFS FND GF LINFAR DATA CARDS),
6)UPPER ROUNDARY CARDS (STARTING WITH UPPER LEFT CORNER OF MAP AND REANTNG
CLOCKWISE AROUND ROUNDARY)
IN THE FORM ___BBR___
WHERE SPACES 1-3 ARE THFE X COORDINATE
4=5 ARE RLANK
6=8 ARF THE Y CNORDINATE
ONLY ONE ROUNDARY POINT PER CARD.
7)BLANK CARD (SIGNIFIES END OF UPPER SOUNNDARY CARDS) .
8)LOWER ROUNDARY CARDS (STARTING WITH LOWFR RIGHT CORNER OF MAP)
IN SAMF FORM AS UPPFR BOUNDARY CARDS.
9)BLANK CARD (SIGNIFIFS FND OF LOWER ROUNDARY CARDS) .,
10)UPPER LEFT ROUNDARY CORNER (A REPEAT OF FIRST UPPFR BOUMDARY CARD),
SAME FORM AS JPPER HBOUNDARY CARDS,. ’
11)RANGE (GROUND DISTANCFE FROM LINEARS TO MINERALS TO BE CONSIDERED) .
START IN POSITION 1 AND ALWAYS INCLUDE A DECIMAL.
NOT TO BE CONFUSED WITH 'RANGE' FOR LINEARS WHICH IS USED IN AREA
CALCULATIONS.
12)MINERAL CARDS (ONE CARD PFR LOCATION)
IN THE FORM ___RB___RR__BB____RB__RB__RB__BR__BR__BB__BB__RB__
WHERE SPACES 1=3 ARE THE X COORDINATES
4=5 ARE BLANK
6=8 ARE THE Y COORDINATE
9-10 ARE RLANK
11-12 ARE THE TYPE OF OCCURRENCE
13=14 ARE BLANK :
15=18 ARE THE MAP NUMRER FOR THE LOCATION
19-20 ARE BLANK
21-22 ARFE THE FIRST MINERAL PRESENT
23=24 ARE BLANK
25=26 ARE THE SECOND MINERAL PRESENT
27=28 ARE BLANK
29-30 ARE THE THIRD MINERAL PRFESENT
31=32 ARE BLANK
33~34 ARE THE FOURTH MINERAL PRESENT
35=36 ARE BLANK
37=38 ARFE THE FIFTH MINERAL PRESENT
3940 ARE RLANK
41=42 ARE THE SIXTH MINERAL PRESENT
43-44 ARE BLANK
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4S5=46 ARE THE SEVENTH MINERAL PRESENT
47-48 ARE BLANK
49=-50 ARE THE EIGHTH MINERAL PRFSENT

INCLUDE ZEROS IF A COORDINATE IS LESS THAN 3 DIGITS.

TYPE OF OGCCURRENCE AND MAP NUMBER SHOULD BE 'YLEFT JUSTIFIED®' AND ARF
ALPHANUMEKICS.

THE TYPE OF OCCURRENCE 1S HERE USED TO INDICATE MINES. PROSPFCTSy OR
DEPOSITS. ANY VARTVABLEs WHICH CAN BE CODEN INTO A 2 DIGIT -ALPHANUMERIC MAY
BE USED HERF.. , ,

SPACES FOR ALL-8 MINERAL ENTKIES NEED NOT RE FILLED IN,

SPACES MUST RE FILLED IN ORDFR AND REMAINING PORTINN OF CARD LEFT RBLANK,
THE MINERALS PRESENT ARE HERE TWO-LETTERED ELEMENT SYMBOLSs BUT MAY RE ANY
2 DIGIT ALPHANUMERIC,.

MAP NUMBER 1S NEEDED SINCE PROGRAM ASSIGNS ITS OWN CONSECUTIVE NUMRERS TO

THE LOCATIONS,

ASSUMES A MAXIMUM NUMBER OF 8 MINERALS PRESENT AT ANY GIVEN LOCATION,

13)BLANK CARD (SIGNIFIES FEND OF MINFRAL CARDS),
16)HISTOGRAM CARDS (ONE CARD PER HISTOGRAM)

IN THE FORM__RB__RR__RB__RB__BR__BR__RBR__

WHERE SPACES 1=2 ARE THE FIRST MTINERAL

3=4 ARE BLANK

S=6 ARE THE SECOND MINERAL
7-8 ARE BLANK

9«=10 ARE THE THIRD MINERAL
11-12 ARF BLANK

13-14 ARF THE FOURTH MINERAL
15=16 ARF BLANK

17-18 ARE THE FIFTH MINERAL
19=20 ARE BLAMNK

21=22 ARE THE SIXTH MINERAL
23-24 ARE BLANK

25=26 ARE THE SEVENTH MINFRAL
27-28 ARE RLANK

29=30 ARE THE EIGHTH MINERAL

SPACES FOR ALL 8 MINERAL LOCATIONS NEED NOT BE FILLED.

SPACES MUST BE FILLED IN ORDER AND REMAINING PORTION OF CARD LEFT PLANK,

ASSUMES MAXIMUM NUMRER OF 8 MINERALS PRESFNT AT .ANY GIVEN L.OCATION,

ALL MINERALS SHOWN ON CARD MUST BE PRESENT AT A LOCATION BEFORE THE

LOCATION 1S USED IN HISTOGRAM,

15)BLANK CARD (SIGNIFIES-END OF HISTOGRAM CARDS) .

ERRORS OF UP TO 1% FOR THE COMPUTED AREASs MAY BE EXPECTED AS A RESULT OF

OIGITAL ANALYSIS. THE ERRORS ARISE WHEN:

1)EMD=POINTS OF THE LINEARS ARE ADJUSTED TO FIT GRID INTERSECTIONS,

2)LINEARS ARE GENERALIZED AS STRAIGHT LINES OR STRAIGHT LINF SEGMENTS»

3)MAP BOUNDARIES ARE GENERALIZED AS STRAIGHT LINE SEGMENTS

4) AREAS WITHIN THE RANGE OF A LINEAR FFATURE ARE DETEPMINED BY COUNTING
GRID INTFRSECTTIONS INSTEAD OF MEASURING GEOMETRIC REGIONS,

S)AKEAS OUTSIDE THE MAP ARE FLIMINATED BY COUNTING GRID INTERSECTIONS
INSTEAD OF MEASURING GEOMETRIC REGIONSs AND

6)RANGE 1S ADJUSTED TO. FIT THE X=-Y GRID,.



C
C
.C
.C
,C IN THE FOLLOWING PROGRAMs TEXT EXPLANATION (COMMENT CARDS) PRECEED THF CODE
'C REFERED TO0. A
c (222222 22222222 Y ey el Y Yy r Yy syl ey yeyyyy)
C * ESTABLISH ARRAYS AND SET ALL VALUES TO ZERO L
c (22222222 2R Yy ey yeesy ey ey yryyey 22222222 X2Re-2 YY)
C ESTASLISH XeYsGe AND U AS INTEGERS AND I AS A REAL NUMBER.
Cc

0001 IMPLICIT INTEGER(XeYeGoeU)sREALII)
Cc
C ESTABLISH RFFERENCE GRID SIZE.
C FOR THIS EXAMPLE! GRIN IS 260 UNITS BY 185 UNITS,
C THE VALUE IN PARENTHESTS MAY NEED CHANGING FOR VARIOUS MAP SIZES,
C THE VALUE IN PAREMNTHFSIS SHOULD ALWAYS MATCH THE FIRST NATA CAKD,
C ESTABLISH MaXTMUM NUMRER OF MINERAL LOCATIONS REPRESENTED BY A SINGLE ANGLE
C ON MINERAL HISTOGRAM,
C FOR THIS EXAMPLE:'ARRAY?* FOR THE 180f ANGLFS CAN SHOW 52 POINTS,
C THE FIRST VALUE IN PARENTHESIS SHOULD ALWAYS BE 180,
C THE SECOMD VALUE MAY BE CHANGED DEPENDING UPON:
c 1) THE S1ZE OF THE HISTOGRAM,
(o 2) THE EXPECTED DISTANCE BET#EEN MINERAL LOCATIONS AND LINFARSe AND
Cc 3) THF. VALUES USEN TO REPRESENT THE PROXItITY (IF ALL VALUES ARE <MALL.
(o MORE LOCATIONS MAY dF SHOWN).
C THE SECOND VALUE IN *ARRAY?* SHNULD ALWAYS RES
(ol 1) THE SAME AS THE *ALPHA' ARRAY DIMEMS]IONs AND
C 2) THE SaAME AS THE NUMRER OF DATA SYMBOLS IN THE r4ai PHAY NDATA STATEMENT,
C ESTABLISH MAXIMUM NUMBER OF DIFFFRENT. MINFRALS POSSIRLE ON THE MAP,
C FOR THIS EXAMPLE: MAXIMUM IS A,
C .

0002 INTEGER#2 GRID(2604185) s ARRAY (1B0952) +GMIN(B) s LLANK?
c ' .
C ESTABLISH MAXIMUM NUMBER OF LINEARS EXPECTED ON A GJVFN MaAP,
C FOR THIS EXAMPLE: MAXIMUM IS 375,
C THE ARRAY, 'BANGLEs® SHOULD ALWAYS HAVE A 'DIMENSION® OF 180.
C ESTABLISH MAXIMUM NUMRER OF MINERAL LOCATIONS EXPECTED ON A GIVEN MaP,
C FOR THIS EXAMPLE: MAXIMUM IS 250,
C 'COUNTM® DIMENSION?' SHOULD ALWAYS BE:
Cc 1)NO LARGFR THAN THE X 'DIMENSION® IN 'GRIDe?* AND
(of 2)THE SAME VALUE AS THE MAXIMUM NUMBER OF MINERAL LOCATIONS EXPECTFOD.

. Cc
0003 INTEGER AXINIT(37S5) sAYINIT(375) o AXFINL(375)+«AYFINL(375)4AD]IST(375)
4o AANGLE (375) 9 ANUMB (375) +HBANGLE (180) yCXMIN(250) o CYMIN(250) + COUNTM (2
450) ’ :

FOR THIS EXAMPLE: GRAPH PLOTS MAXIMUM NUMBER OF 110 STARS (CORRESPONDS TO

110 KILOMETRES) o .
ESTABLISH THE MAXIMUM NUMBER OF fALPHA' SYMBOLS PRINTED FOR A SINGLE aNGLE ON
THE MINERAL HISTOGRAMS,

000000



0004 DIMENSION PLNT(110)+ALPHA(S2) +AMEANS(180)

c
C SET tALPHA' VALVES.
C SET 'BLANKe? *LLANK2s? 'DOTs* AND *STAR?® VALUES.
C SET ¢AXINIT*s 'BANGLE'y 1CXMIN®y AND GRIN?® ARRAY VAILUFS TO 0.
C SET +COUNTMe VALUES TO g,
C SET raARRAY! VALUES TO 99,
C .
000S DATA AXINIT/375%0/98ANGLE/1R0%0/+GRID/4ARI00#0/+LLANK2/Y v/4D0OT/0,
4V /4BLANK/ZY 0/ 4STAR/V#0/ 4 ARRAY/G360499/ ¢CXMIN/250%0/ ¢ COUNTM/250%9/
0006 DATA ALPHA/Z YAV «¥B g 1CH oDy F 1 g IF 0 gtGIlatHY 900 gt JrolKat| 1o ?MIyIN?
Lo 000 1Pt g IQIGgIRIGISIQITIQIUY gtV It tgIXPgtY 007038 A0,880,9C,0)0,¢
GEVQIF 0 g 0GH g IR 1T g0 Jo g tK0gSL Py IMIGINTI IO 4tP1g Q1o ?RIGISIITr Y
CYRAARRLANS D S NRA SRRV AN
C
C SET *LNUMB' AND 'NUMB?' COUNTER VALUES,
c .
0007 LNUMB=1
0008 NUMB=0
o
C READ THE GRID OIMENSIONS
c
0009 READ (5929) JsK
o
C READ AND WRITE TITLE,
c
0010 READ (544)
0011 4 FORMAT (SOH
0012 WRITE (644)
C
C READ RANGE (A4S DECIMAL),
o
0013 READ (S5+5) RANGE]1 +RSCALEsNUMSTR
0014 S FORMAT(2(F104002X)913)
(o} .
C ADJUST RANGE FROM KILOMETRES (IN EXAMPLE) TO GRID UNITS,
C CONVERSION FACTOR WILL VARY DEPENDING UPON MAP AND GRID SCALES.
C
0015 RANGE=RSCALE#RANGE1
c
C READ LINEAR END-POINTS,
C PROGRAM WORKS ON ONE LINFAR aT A TIME,
c
0016 6 READ (S9¢7) XINITSYINITXFINALsYFINAL
0017 7 FORMAT (4(1392X))
o
C CHECKS FOR BLANK CARD WHICH INDICATES END OF DATA CARDS FOR THE LINEARS.
¢ .
0018 IF(XINIT LEQ, 0) GO TO 24
c
C CALCULATE LENGTH OF LINEAR IN GRID UNITS USING PYTHAGOREAN THEORFM,
c



0019

0020

0021

0022
0023

0024

0025

0026
0027

0028

0029
0030
0031
0032
0033
0034
0035

OO0 OO0 OO0

OO0 OO0

OO0 00000 OO0OO0OOOOO0

8 DIST=SQRT(FLOAT ((XINIT=XFINAL) ®#2+ (YINTT=YFINAL) #22))
CHECK FOR HORIZONTAL LINE (ELIMINATING DIVISION BY ZERO IN NEXT STEP),
IF(YFINALLEQ.YINIT) GO TO 14
CALCULATE TANGENT RELATIVE TO NORTH,
TANG=FLOAT (XF INAL=XINIT)/FLOAT (YFINAL=YINIT)

GO TO 13 IF ANGLE GREATER THAN +4S DEGREES OR LESS THAN =45 DEGREES.
THE ERROR INDUCED BY TAKING INCREMENTS ALONG ONE AXIS ONLYe IS ELIMINATED
TAKING THEM ALONG THE AXIS MOST NEARLY PERPENDICULAR TO THE LINEAR,

IF(TANG.GT. 1.0) GO TO 13
IF(TANG.LT. =1+0) GO TO 13

BB RN ORI R BB BB BRI BR O DR DBDRIDIRED D BRI N BOIDIDREDIBEDAIDEBBNBEDPIBRD
* COMPUTE AREAS WITHIN RANGE OF LINFARS WITH TRENDS RETWEEN =45 AND +45
d DEGREES,

BHOBBVV LB OROR L RERTDRABUIBERRIRERRODRIREIRORIR BB B R HBRDBLLHBIHBRIBDGRRSHABOIL

CHECK FOR VERTICAL LINE (FLIMINATING DIVISION BY ZERO),
IF(XFINALLEQ.XINIT) GO TO 9

CALCULATE INCREMENT (A DISTANCE ALONG A Y GRID LINE).
THE INCREMENT EQUALS THE RANGE DIVIDED RY THE COSINE OF THE ANGLE BETWEEN
NORTH AND THE LINEAR,

INC=RANGE#DIST/ (YFINAL=YINIT)
MAKE INCREMENT POSITIVE,

IF (INC.LT, 0) INC=~INC
GO 70 10

INCREMENT EQUALS RANGE FOR VERTICAL LINES.
9 INC=RANGE

EXCHANGE INITIAL AND FINAL POINTS IF ¢YINIT® IS NOT SMALLER THAN *YFINAL.
NEEDEN FOR DO LOOP?' THAT FOLLOWS, .
ELIMINATES THE NEED FOR A SPECIFIC NRDERING OF INPUT POTNITS,

10 IF(YINIT.LT.YFINAL) GO TO 11
X=XINIT
Y=YINIT
XINIT=XFINAL
YINIT=YFINAL
XFINAL=X
YFINAL=Y



C DOETERMINE COORESPONDING REAL X VALUE FOR FACH Y GRID LINE ALONG THE LINEAR,

c
0036 11 DO 12 Y=YINIT,YFINAL
0037 IX=((Y=YINIT) #TANG) ¢ XINIT
c
C CALCULATE MAXIMUM AND MINIMUM INTEGER X VALUE THAT ARE WITHIN RANGF,
¢ .
0038 X1=IX=INC+,99
0039 X2=1X+ INC
c
C CHECK TO SEE THAT X VALUES ARE STILL IN GRID.
c
0040 IF (X] JLT. 1) X1=1
0041 IF (X2 .67, J) X23J
c
C SET GRID VALUE EQUAL TO +1 FOR GRID POINTS WITHIN RANGF.
c
0042 DO 12 USEDX=X1sX2
0043 GRID (USEDXsY)=]
0044 12 CONTINUE
0045 GO 70 18
c
c (2222222 22T YR 222y ey ey sy sty add g
C * COMPUTE AREAS WITHIN RANGE OF LINEARS WITH TRENDS NOT RETWEEW =45 AND  #
cC * +45 DEGREES. .
c (2T T YT RTT TR I L2222 2 22 22 22 e 2 2 2 2 -2 2 2 e X X g
C CALCULATE INCRFMENT (A DISTANCE ALONG AN X GRID LINE).
C THE INCREMENT EQUALS THE RANGE DIVIDED BY THE SINE OF THE ANGLE RETWEFN
c NORTH AND THE LINEAR,
c
0046 13 INC=RANGE®NTST/ (XFINAL=XINIT)
c
C MAKE INCREMENT POSITIVE.
c
0047 IF (INC.LT. 0) INC==INC
c
C USE COTANGENT INSTEAD OF TANGENT FOR X GRID LINE.
c
0048 ITANG=1,0/TANG
0049 GO 7O 15
c
C INCREMENT EQUALS RANGE AND COTANGENT EQUALS ZERO FOR HORIZONTAL LINES,
c
0050 14 INC=RANGE
0051 ITANG=0,0
C EXCHANGE INITIAL AND FINAL POINTS IF #XINIT! IS NOT SMALLER THAN *XFINAL.
C NEED FOR *DO LOOP® THAT FOLLOAS,
C ELIMINATES THE NEED FOR A SPECIFIC ORDERING OF INPUT POINTS,
c
0052 15 IF(XINIT.LT.XFINAL) GO TO 16
0053 X=XINTT
0054 Y=YINET



005S
00S6
0057
0058

0059
0060

0061
0062

0063
0064

0065
0066
0067

0068

0069
0070
0071
0072
0073
0074

0075

0076

OO0 000000

OoOOn o0On OO0

(e X2Xg)

OO0 OO0 OO

XINIT=XF INAL
YINIT=YFINAL
XF INAL=X
YFINAL=Y
DETERMINE CORRESPONDING REAL Y VALUE FOR FACH X GRID LINE ALONﬁ LINEAR.

16 DO 17 X=XINIT+XFINAL
IYS((X=XINIT)#ITANG) ¢YINIT

CALCULATE MAXIMUM 'AND MINIMUM INTEGER Y VALUES THAT ARE WITHIN RANGE,

Y1=]1Y=~INC+,.99
Y2=1Y+INC

CHECK TO SEE THAT Y VALUES ARE STILL IN GRID,.

IF (Y2 «GT7, K) Y2=K
IF (Y1 LT, 1) Y1=1

SET GRID VALUE EQUAL TO +1 FOR GRID POINTS WITHIN RANGE,
DO 17 USEDY=Y1,Y2

GRTD (XsUSEODY) =1
17 CONTINUE

BRGGRBER GRS SN O R R BB O TSR D R BRI BB DD RSB BBR DR ED BB BB HDBABBDBD LD DODDED
# STORE DATA ON LINEARS AND HRINT *

L R T Y T Y TR e TR T T Y T A T P X T Y R YR TR TR YL T
THE ANGLE EQGUALS ZERO DEGRFES 1F VERTICAL LINE,.
18 IF(XFINAL.EQ.XINIT) GO TO 19
THE ANGLE EQUALS +90 DEGREES IF HORIZONTAL LINE.
IF(YFINALLEQ.YINIT) GO TO 20
GO 10 21
19 ANGLE=0,
GO TO 22
20 ANGLE=90,
GO T0 22
DETERMINE ANGLE (IN RADIANS) FOR ALL LINES OTHER THAN VERTICAL OR HORTZONTAL
21 ANGLE=ATAN(TANG)
CONVERT ANGLE FROM RADIANS TO DEGREES.
ANGLE=ANGLE®#57,29578

CONVERT FROM GRID UNITS TO KILOMETRES,
CONVERSION FACTOR WILL VARY DEPENDING UPON MAP AND GRID SCALES.
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0077

0078

0079

0080
0081

0082

0083
0084
008S
0086
0087
0088
0089

0090

0091

0092
0093

0094
0095

OO0 O00O0O0

QOO0 000 O00O0OO0

(2 XeXeXg]

000 000 000 o

22 DIST=DIST#(1./RSCALE)

COUNT NUMBER OF LINEARS,
NUMB=2NUMB + 1

CHANGE DTSTANCE FROM REAL NUMBER TO NEAREST INTEGER,
NDIST=DIST+.5

CHANGE ANGLE FROM REAL NUMBER TO NEAREST INTEGER.

IF (ANGLE +GE. 0o) NANGLE=ANGLE+ oS
IF (ANGLE LT, 0.) NANGLE=ANGLE=~ ,5

SET ALL HDRIZONTAL L INES EQUAL TO +90 DEGREES.
APPLIES TO LINES THAT ARF NOT OUITE HORIZONTAL BUT WHEN *ANGLE! IS CONVERTED
TO AN INTEGFRe IT EQUALS =90 DEGREES.
IF (NANGLE LEQ. =90) NANGLE=90
PLACE END=POINTes DISTANCEs ANGLEs AND LINFAR NUMBER VALUES INTO ARRAYS,
AXINIT(NUMR) =XINTT
AYINIT(NUMB)=YINIT
AXF INL (NUMR) =XF INAL
AYF INL (NUMB) =YF INAL
ADIST (NUMB)=NDIST
AANGLE (NUMB) =NANGLE
ANUMB (NUMR) =NUMB

CONVERT ANGLE VALUES FROM =89 THROUGH ¢90 TO +1 THROUGH <180« FOR USE IN
GRAPH D0 LOOP*,

- NANGLE=NANGLE+90
CHECK TO SEE THAT *BANGLE (NANGLE)* DOES NOT OVERFLOW *PLOT! ARRAY,
TF (BANGLE (NANGLE) +NDIST .GT. 799) GO TO 23
ADD YOGETHER LENGTHS OF ALL LINEARS WHICH HAVE THE SAME ANGULAR VALUE,

BANGLE (NANGLE ) =BANGLE (NANGLE) +NDIST
GO TO 6

FOR THIS EXAMPLE: MAXIMUM SUM OF LINEAR LENGTHS THAT CAN BE SHOWN FOR A
SINGLE ANGLE IS 799 KILOMETRES.

23 BANGLE (NANGLE)=799
GO T0 6
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0096
0097

0098
0099

0100
o101
olo02
0103
0104
0105
0106

0107

0108
0109

0110

0111

0112
0113
0114

0115
0116
0117
0118

o000

OO0 OO0 OO0 O0O0ONOD

(e NeX e Nel

AFTER ALL LINFAR VALUES HAVE BEEN CALCULATED, THE END-POINTS, LENGTHy ANGLE,
AND LINEAR NUMBER ARE PRINTED IN THE ORDER READ.
A SECOND LIST ACCORDING TO TREND IS PRINTED.

24 WRITE (64925)
25 FORMAT (//1HOe*INITIAL PT 0 99Xe'FINAL PTo?s11Xe*DISTANCE +6X 0o ? ANGL
L4E1 96X 'LINEAR NO, )
DO 26 X=],NUMB
26 WRITE(6927) AXINIT(X) dAYINIT(X) s AXFINL (X) s AYFINL (X) oADIST (X) ¢ AANG
4LE (X) s ANUMB (X)
27 FORMAT(1X92(% (v 9T390994139%)%910X) 94XeI3010XeT1349Xs13)
WRITE (6425)
DO 901 XXX=1¢180
XXY=XXX=90
D0 901 X=14NUMB
IF (AANGLE (X) oNE. XXY) GO TO 901 .
WRITE (6427) AXINIT(X) sAYINIT(X) o AXFINL {(X) s AYFINIL (X) eADIST (X) ¢ AANG
4LE (X) g ANUMB ( X)
901 CONTINUE

L T T T Y YT Y TR T T T YT TP A TR T ETL LTI T OTY LYY TY Y
* ELIMINATE AREAS OF GRID WHICH ARE OUTSIDE MaAP BOUNDARY .
TR T T e T Y P T Y T R T YT TR YT TR TR TP
READ INITIAL POINT (UPPER LEFT) OF MAP HBOUNDARY (NON=ZERU),

28 READ (5429) X1iY1
29 FORMAT (2(13+2X))

READ NEXT POINT ALONG BOUNDARY.
30 READ (5+29) X2.Y2 ‘

CHECK FOR BLANK CARD INDICATING TOP OF MAP FINISHED AND SET UPPER RIGHT
CORNER EQUAL TO =1,

IF(Y2 (EQ. 0) X23J

SET GRID VALUE TO =1 FOR aALL GRID POINTS ABOVE THE UPPER BOUNDARY,
DO 31 X=X14X2
DO 31 Y=Y1l4K

31 GRID(XsY)= =]

PROCEED IF Y2 CORRESPONDS TO CORNER OF MaAP,
IF NOTs EXCHANGE *Y2' AND 'Y1ls' AND MOVE ¢X2* A SPACE T RIGHT,

IF(y2 .EQ. 0) GO TO 32
Yl=y2

X1=X2e1
GO TO 30

READ LOWER RIGHT CORNER POINT.
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0119

0120
ol21

0122
0123
0126

0125

0lae6
0127
0128

0129
0130

0131

0132

0133
0134
0135

0136
0137
0138
0139

000 000 o000

OO0 O

000 ooo ooo

0O0o0

OO0

32 READ (5+29) X2,Y2
OETERMINE INCREMENT ALONG BOUNDARY WHICH CORRESPONDS TO Y INTEGER VALUES.

XN=Xx2
INC=FLOAT (X2=X1) /FLOAT(Y2=Y])

SET THE VALUES OF THE AREA TO RIGHT OF BOUNDARY RETWEEN 'Y]l*® AND tY2' TO =],
DO 34 Y=Y2.Y1
DO 33 X=XNsJ
33 GRID(XsY)= =}
TAKE NEXT Y INTEGER INCREMENT UP RIGHT BOUNDARY AND DO SAME,
34 XN=X2+ (Y=Y2)*#INC
SET THE VALUES OF THE LOWER RIGHT CORNER T0O =1,
DO 35 X=X24J
DO 35 Y=l.Y2
35 GRID(XsY)= =1
CHANGE 'X2¢ TO X1+ AND e¢Y2?! TO tYle,

Xl=x2
Y1=Y2

READ POINTS FOR LOWER MAP BOUNDARY.
36 READ (5929) X2sY2
CHECK FOR BLANK CARD INDICATING LOWER LEFT CORNER OF MaP,
SET COORDINATES BELOW LOWER BOUNDARY TO =1,
DO 37 X=X2.X1
DO 37 Y=1,Y2
37 GRIDI(XyY)= =)

PROCEED IF Y2 CORRESPONDS TO CORNER OF MaP,
IF NOTy EXCHANGE 'Y2' AND 'Y1s? AND MOVE 'X2' A SPACE TO LEFT.

IF(y2 ,EQ, 0) GO TO 38
X1zX2-1

Yl=y2

GO T0 36

READ UPPER LEFT CORNER CARD.
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0140
014l

0142

0143
0144
0145
0146

0147
0148
0149

0150
0151

0152
0153
0154
0155
0156
0157
0158

0159
0160

0161

OOOOOO0O (2 X g Ne) OO0 000

O0OOOOOO

(s XeXeNaXel

2 X2 Xg)

38 READ (S+29) X2eY2
XN=X2

DETERMINE INCREMENT ALONG BOUNDARY WHICH CORRESPONDS TO Y INTEGER VALUES.
INC=FLOAT (X2=X1) ZFLOAT(Y2=Y])

SET ALL GRID POINTS TO LEFT OF BOUNDARY EQUAL TO =1.
DO 40 Y=YleY2
DO 39 X=]lXN

39 GRID(XsY)= =1

40 XN=X1+(Y=Y])®*INC

SET UPPER LEFT CORNER AREA EOQUAL TO =3,

D0 41 X=1,X2
DO 41 Y=Y24K

41 GRID(XsY)= =]

SRRBBBBUBBBB OB BDBIV DB BN BB ER BN BBV VDD RDBLBBRL UL LINBSVDRDOUDBIRBBBRB VBB BDOD
* PRINT AREAS AND PERCENTAGES ; b
BOBBBUB R BN R B AR BB R REN RGO RORDDDAVBRIRRVLDDHBBRIDVOGLDIBDIBIDBRG N DR aNBOGY

SET *COUNTER* VALUES TO ZERUO,

NOTUSE=0
USED=0

FOR aLL GRID POINTS

A) DO NOT COUNT POINTS OUTSIDE MAP (-1 VALUES).

B8) COUNT POINTS NOT WITHIN THF RANGE OF LINFARS (0 VALUES),
C) COUNT POINTS WITHIN THE RANGE OF LINEAKRS (+1 VALUES).

DO 44 X=leJ
DO 44 Y=]eK
IF(GRID(XsY)) 4443042
42 USED=USED+]
- 60 TO 44
43 NOTUSE=NOTUSE+1
44 CONTINUE

CONVERT tUSED' (TOTAL +) VALUES) AND *NOTUSE* (TOTAL 0 VALUES) FROM SQUARE
GRID UNITS TO SQUARE KILOMETRES.
CONVERS{ON FACTOR DEPENDENT UPON MAP ANO GRID SCALES.

USED=USEN® ( (1./RSCALE) ##2)
NOTUSFE=NOTUSE® { (1./RSCALE) ##2)

ADD 'USED* AND *NOTUSE* AREAS TO FIND TOTAL AREA OF MAP,
GTOTAL=USED+NOTUSE

14



o162
0163

0164
016S

0166
0167

0168
0169

0170
0171
0172
0173

0174
0175

0176

0177
0178

0179

0180
0181
0182

aonOn o000

OO0

OO0 OO0 OO0

OO0 OO0

CALCULATE PERCENTAGES OF AP WITHIN RANGE AND NOT WITHIN RANGE OF LINFARS,

RATIOU=FLOAT (USED) /FLOAT(GTOTAL)
RATION=FLOAT (NOTUSE) /FLOAT(GTOTAL)

WRITE TITLE,

WRITE(6+110) RANGE]L
110 FORMAT (////771H0+*FOR A RANGE OF "9F10,.0)

PRINT AREAS AND PERCENTAGES.

WRITE (6445)
4S FORMAT (/////71H010Xe'USED AREA?' 95X ¢ 'UNUSED AREA'2Xy 'TOTAL AREA?,
47X 'RATIO USED'94Xe'RATIO NOT USED'+5Xe* (AREAS IN SQUARE KMS,) )
WRITE (6¢4R) USEDINOTUSE+GTOTALSRATIOURATION
46 FORMAT (1HQ093T115+2F15.2+71H1)

BRRORBOD RN IB RO ARG HBRDDERBCDOG OB B ROBRDDRD BB DRBOD RO GV RBROOEBBBOD DR SR ERDH
* GRAPH DATA
GRODDBDERIBUOBODBDEDIRGDNOSDEIEEIT BB BBOBODINDINCRCODRIBRBDOORORBDUDORDIBOEBE
DETERMINE THE MEAN LINEAR LENGTH PER ANGLF.

WRITE (6+476)
476 FORMAT(///71HDy "HISTOGRAM OF DIRECTIONAL TRENDS VFRSUS CUMUIATIVE L
4INEAR FEATURE LENGTHS®9//1HOy'KM, SIGNTF, ANGLE")
XMEAN=0
DO 950 X=1,180
950 XMEAN=XMEANSBANGLE (X)
AMEAN=XMEAN/180,

DO THE FOLLOWING FOR EACH ANGLE VALUE (1 TO 180)3
DO 50 X=1,180

RESET ALL PLOT VALUES TO RLANKS FOR EACH ANGLE,
DO 47 L=1s110

. 47 PLOT (L) =BLANK

CALCULATE THE NUMRER OF STARS TO BE PRINTED FOR EACH ANGULAR VALUE (1 STAF
EQUALS 2 KILOMETRFS IN FXAMPLE).

NSTAR=RBANGLE (X) /NUMSTR

AVOID THE DO LOOPY IF *NSTAR' EQUALS 0 (LINEAR LENGTHS EQUAL 9 UNITS OR
LESS) .

IF (NSTAR .FQ. 0) GO TO 49

IF (NSTAR ,GT. 110) NSTAR=]110
DO 48 Y=]14NSTAR

15



0183

0184

0185

0186
0187
0188
0189

0190

0191
0l92

0193
0194
0195
0196
0197
0198
0199
0200
0201
0292
0203
0204
0205
0206
0207
0208
0209
0210
0211
0212
0213
0214
0215
0216

OO0 OO0 000

OO0 OO0

48 PLOT(Y)=STAR

SET ANGLES BACK TO VALUES FROM =89 TO +90 DEGREES.

49 NANGLE=X=90

DETERMINE "SIGNIFICANCE VALUE"™ (LENGTH DIVIDED RY MEAN) FOR EACH ANGLF.
AMEANS (X) =BANGLE (X) /AMEAN

PRINT LINEAR LEMNGTHs ANGLEs SIGNIFICANCE VALUEs AND GRAPH.

S0 WRITE(6+951) BANGLE (X) y AMEANS (X) sNANGLE +DOT»PLOT
S]1 FORMAT(1X9I392XsFSa292X91391XsAl,110A]1)
WRITE (6¢91n) AMEANNUMSTR
910 FORMAT (//1X9*THE MEAN VALUE IS'4F6.2¢2X9'ONE STAR EQUALS* 91X 1391
4X 9 YUNETSY)

WRITE TITLE.
WRITE (644)
GRAPH SIGNIFICANCE VALUE VERSUS NUMBER OF OCCURRENCES OF A GIVEN VALUE.

WRITE(6+477) .
477 FORMAT(///1H0s*HISTOGRAM OF SIGNIFICANCE VALUES (1.,0=MEANs 2.0=2 T
4IMES THE MEANs ETC.) VERSUS THEIR NUMBER OF OCCUPRFNCES')
AMEANM=(0,
D0 920 X=1.180
AMEANS (X) =AMEANS (X) +,0S
IF (AMEANS (X) .GTa AMEANM) AMEANM=AMEANS (X)
920 CONTINUE
MEANM= (AMEANM+,05)¢10
DO 930 X=1.MEANM
DO 931 L=1s110
931 PLOT(L)=BLANK
MEANCT=1
DO 932 Y=1,180
MEANMS=AMEANS(Y) #10
IF (MEANMS .NE. X) GO TO 932
MEANCT=MEANCT ]
932 CONTINUE
DO 933 Y=1«MEANCT
YY=Y=]
IF(YY .EQ, 0) GO TO 933
PLOT(YY)=STAR
933 CONTINUE
XX=xX/10
Xy=xX=(Xx#10)
930 WRITE (64934) XXsXYeDOTHPLOT
934 FORMAT (1Xs129'e'9I192XsA19110A1)

16



C Honantedaetddlatddtoest0ReeRsttosLdRtnn0ltEannERRLOUORnanBRRERORRtRRREBRRY
C ® CALCULATE DISTANCE FROM MINERAL LOCALITIES TO ALL LINEARS AND STORE *
C # VALUES WITHIN *'RANGE? g
C SanulnouRanRonRcanILRINOERRERtDRORORaRBOLERRNOLDRRNLGRRRRBRNDLOBLDSRRRBODY
C READ MINFRAL RANGE (AS DFCIMAL),
o
0217 READ(545) RANGE2
C
C ADJUST RANGE FROM KILOMETRES (IN EXAMPLE) TO GRID UNITS,
C CONVERSION FACTOR WILL VARY DEPENDING UPON MAP AND GRID SCALES.
Cc
0218 RANGE = (RANGE2+ «5) #RSCALF
C .
C SET *GRID®* VALUES TO 0.
c .
0219 DO 67 X=1+260
0220 DO 67 Y=1+9185
0221 67 GRID(X»Y)=0
C
C WRITE HEADINGS FOR LIST OF MINERAL LOCATIONS,
c .
0222 WRITE (6468)
0223 68 FORMAT (//1HO«"X=PROSPECT*+/1H0+'0=DEPNSITS FOUND DURING TNVESTIGA
GTION® 3 /1HO « *M=MINES 9 /1HO o * XX=MULTIPLE PROSPECTS?¢//1H0e*MINERAL L
GOCATION?® 93X e YOCCURRENCE ' 43X s 'PROGRAM NUMBER? s 3X9 "MAP NUMBER!«3X9 M
GINERALS PRESENT?)
(o
C READ MINFRAL LOCALITY, TYPE OF OCCURRENCEs MINERPALS PRESENTe AND LOCATION
C NUMBER, :
(o
0224 69 READ(S+70)CXMIN(LNUMB) ¢ CYMIN (LNUMB) sOCCoNNMy (GRIDILNUMBoL ) oL.=1+8)
0225 T0 FORMAT (2(I342X)9sA2+2XeALe2X9B(A292X))
c
C CHECK FOR BLANK CARD NHICH INDICATES THE FND OF DATA CARDS FOR THF MINERALS,
c
0226 IF(CXMIN(LNUMB) LEQ, 0) GO TO 72
¢ ‘ .
C WRITE THE MINERAL LOCATIONes MINERALS PRESFNT, TYPE OF OCCURRENCEs LOCATION
C NUMBER ON MAPs AND LOCATION NUMBER IN COMPUTER,
Cc )
0227 WRITE (6971)CXMIN (LNUMB) s CYMIN(LNUMB) 9 OCCoLNUMB s NNMy (GRID (LNUMB L) o
4L =1,8) .
0228 7Y FORMAT (IXo3Xa " (?el30%a09I30t)0911X0A2011XeI3013XsA446X9B(A2+2X))
Cc
C INCREASE 'COUNTER?,
c
0229 LNUMB=LNUMB+])
c .
C RETURN TO READ NEXT MINERAL POINT,
C
0230 GO Y0 69
0231 72 LNUMB=LNUMB=1
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0232

0233
0234
0235
0236

0237
0238
0239
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0241
0242
0243

0244

- 0245
0246

0247
0248

0249

0250

0251
0252

OO0 OO0 000 (e ¥aNaNe) OO0 000

OO0 OO0 OO0

DO THE FOLLOWING FOR EACH LINEAR:
DO 83 X=1,NUMB

SET LINEAR ENN=POINTS TO NON-ARRAY VALUES TO AVOID MULTIPLE REFERENCES TO
ARRAYS,

XINIT=AXINTT (X)
YINIT=AYINIT(X)
XFINAL=AXFINL (X)
YFINAL=AYFINL (X)

EXCHANGE INITIAL AND FINAL POINTS IF eXINITY' IS NOT SMALLER THAN ¢XFINAL,?
NEEDED FOR 'TESTS' THAT FOLLOW.

IF(XINIT (LE. XFINAL) GO TO 73"
XF=XINIT
YI=YINIT
XINIT=XFINAL
YINIT=YFINAL
XFINAL=XT
YFINAL=Y]
CHECK FOR VERTICAL LINEAR,
73 IF(XFINAL (EQ, XINIT) GO TO 74
CALCULATE *A® AND *'C* IN FQUATION FOR STRAIGHT LINF (AX+RY+C=0) WHERE B0=1,

A=FLOAT (YINIT=YFINAL) /FLOAT (XFINAL=XINTT)
C==YF INAL=(A®XFINAL)

FIND E AND F (TO SIMPLIFY LATER COMPUTATIONS.)

Ex(A®e2)4+],
F=SQRT (E)

SET JC» A *COUNTER's TO 9,

74 Jc=9

DO THE FOLLOWING FOR EACH MINERAL LOCALITY:
DO 83 Y=1,LNUMS

GIVE MINERAL LOCATIONS NON~ARRAY VALUES TO AVOID MULTIPLE REFERENCES TO
ARRAYS,

X3=CXMIN(Y)
Y3=CYMINL(Y)
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0253

02546
0255

0256

0257
0258
0259
0260
0261
0262
0263

0264

0265

0266
0267

0268
0269

OO0 OO0

OO0 OO0

OO0 OO0 O00O0O0O0OO0

0OO0OOOOOO

CHECK FOR VERTICAL LINEAR,
IF (XFINAL .EQ., XINIT) GO TO 75

FIND TANGENT TO LINEAR FOR A CIRCLE WITH CENTER AT THF MINERAL LOCATION,
AVOIDING THE USE OF TRIGONOMETRIC FUNCTIONS (70 SAVE COMPUTER TIMKE),

JX4= ((XI=(A®YI) = (AH®C)) /E) +e5
GO TO 79

DO THE FOLLOWING FOR VERTICAL LINEARS,
7S JX4=XINIT

EXCHANGE INITIALL AND FINAL POINTS FOR VERTICAL LINEARS. IF *'YINIT* IS NOT
SMALLER THAN ('YFINAL,?

IF(YINIT .LT. YFINAL) GO TO 76
XI=XINIT

YI=YINIT

XINIT=XFINAL

YINIT=YFINAL

XFINAL=X]

YFINAL=Y]

GO TO 81 IF THE LINEARS ARF- VERTICAL AND IF THF PERPEMNDICULAR FROM THF
MINERAL LOCATION INTERSECTS THE LINEAR (NON=FXTENDED ORISINAL LINFAR),

IN THIS CASEs THE Y VALUE OF THE MINERAL LOCATION FQUALS THE Y VaLUE OF ThE
PERPENDICUL AR INTERSECTION,

76 IF((Y3 .LE, YFINAL) .AND. (Y3 ,GE. YINIT)) GO TO 81
GO TO 78 IF THE MINERAL LOCATION IS ABOVE THE UPPER END=POINT FOR THE LINEAR
IF(Y3 ,GT. YFINAL) GO TO 78

FOR MINERAL POINTS BELOW VERTICAL LINFARS OR WITH INTFRCEPTS TO ThE LFFT OF
FIND DISTANCE tHy' FROM MINERAL LOCATION TO NEARSAT LINFAR END=-POINT
(INITIAL) USING PYTHAGOREAN THEOREM,

77 H=SQRT (FLOAT (((XINIT=X3)#42) ¢ ((YINIT=Y3)#%2)))
GO TO 82

FOR MINERAL LOCATIONS BELOW VERTICAL LINEARS OR WITH TNTERCEPTS TO THg LEFT
OF NON=VFRTICAL LINEARS, )

FIND DISTANCE *Ht' FROM MINERAL POINT TO CLOSEST LINEAR FENDPOINT (FINAL) USIN
PYTHAGORFEAN THEOREM,.

FOR MINERAL LOCATIONS ABOVE VERTICAL LINEARS OR WITH INTERCEPTS TO THF RIGHT
OF NON=VERTICAL LINEARS.

78 H=SQRT(FLOAT( ((X3=XFINAL)#®2)+ ((Y3=YFINAL)®42)))
GO 10 82
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c
C GO TO 80 FOR NON=VERTICAL LINEARS, IF THE X=INTEKCEPT OF THE LLITNEAR AND A
C PERPENDICULAR FROM THE MINERAL LOCATION TO THE LINEAR INTERSECTS THE | INEAR
C (NON=EXTENDEDs ORIGINAL LINEAR).
c
0270 79 IF((JIX6 JLE. XFINAL) JANDs (JX&6 ,GFE. XINIT)) GO TO 80
c \
C GO TO 78 IF PERPENDICULAR INTERCEPT IS TO RIGHT OF NON=-VERTICAL LINEAw.
c .
0271 IF (X4 «GT. XFINAL) GO TO 78
c .
C GO TO 77 IF PERPENDICULAR INTERCEPT IS TO LEFT OF NON-VERTICAL LINEAR,
c
0272 60 TO 77
c
C CALCULATE 'H* FOR THE MINERAL LOCATIONS WITH PERPENDICULAR INTERCEPT ON
C NON=VERTICAL LINEARS,
c
0273 B0 H={(A#X3)+Y3eC)/F
c
C MAKE DISTANCE, 'H'y POSITIVE,
¢
0274 IF(H JLT, 0) H==H
0275 GO TO 82
c
C CALCULATE 'H FOR VERTICAL LINEAR WITH PERPENDICULAR INTERCEPT ON LINFAR,
c
0276 81 H=FLOAT (X3=XINIT)
' c
C MAKE DISTANCE, *H', POSITIVE,
, c
0277 IF(H LT, 0) H=-H
C -
-C GO TO 83 IF DISTANCE,s 'H,* IS NOT WITHIN THE 'YRANGE® FOR MINERALS.
c
0278 82 IF(H .GT. RANGE) GO TO B3
c
C CHANGE DISTANCE, 'H?, FROM REAL NUMBER ‘TO NEAREST INTEGERs 'NH',
c
0279 HNH= (RANGE =H) # (1, /RSCALE)
0280 NH=HNH+ + 5
c
C USE 'GRID® TO STORE MINERALS DATA TO SAVE COMPUTER STORAGE SPACE.
C IN 'GRID,? VALUES 1-8 HAVE THE MINERALS PRESENT FOR A GIVEN LOCATION,
C THEREFORE, START WITH VALUE © TO STORE DATA ON LINEAR NUMBER 4ND DISTANCE FO
C ALL LINEARS WITHIN 'RANGE® OF MINERAL LOCATION,
C 1COUNTMY IS A tCOUNTER' TO STORE THE NUMBER OF VALUES IN 'GRID! FOR LATER
C REFERENCE.
) c
0281 JC=COUNTM(Y)
c
C STORE IN 'GRID' THE LINEAR NUMBER AND DISTANCE 'H! FOR THE LINEARS WHICH
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0282
0283
0284
0285
0286
0287

0288
0289

0290

0291
0292
02983
0294

0295
0296

0297
0298
0299
0300

0301

0302

QOO0

[2XeXa e Ne Xel

[eXeNg]

OO0

OO OO0 OO0

ARE WITHIN THE 'RANGE® OF THE MINERAL LOCATIONS.,

GRID(YsJC) =X

JC=JCel

GRID(YsJC) =NH

JC=JUC+1

COUNTM(Y) =JC
83 CONTINUE

(2222222222 LR AR R i 2 Rl bRl XXX sy Yyt ]

® LIST AND PLOT HISTOGRAM DATA , ®
(X2 2 22222222222 2y sz 222222t ryxyyy ]

READ MINERALS TO BE USED I[N PLOTTING HISTOGRAM,
UP TO 8 MINERALS MAY BE USED FOR SINGLE GRAPH,
USE ONE DATA CARD FOR EACH GROUP OF MINERALS T0O 8E PLOTTED.

84 READ (5985) (GMIN(L)sl.=198)
BS FORMAT(8(A2+2X))

CHECK FOR BLANK CARD INNDICATING END OF HISTOGRAM DATA CARDS.
IF(GMIN(1) +EQ. LLANK2) GO TO 106

PRINT HEADINGS FOR A LISTING OF THE HISTCGRAM DATA,
WRITE(6+86) (GMIN(J)eJ=148)+RANGE?

86 FORMAT(//1H1+*HISTOGRAM DATA FOR 4B (A292X) 9 'RANGF='+F10.0)
WRITE (6+87)

87 FORMAT(1HO«"MINERAL NUMSER' 93X *PROXIMITY TO LINEAR®*«3X'LINEAR NU

4MBER? ¢ 3X o 'LINEAR ANGLE?')
SET 'BANGLE® TO ZERQ.

DO 88 X=1,180
88 BANGLE (X) =0

DETERMINE NUMBER OF MINERALSy 'KC's TO BE SHOWN ONM ONE GRAPH.

DO 89 L=1,8 o

IF (GMIN(L) +EQ. LLANK2) GO TO 90
89 CONTINUE
90 KC=L-1
FOR EACH MINERAL AT THE MINERAL LOCATION:

DO 97 Y=1,LNUMB
SET *COUNTER' TO ZERO.

JCNTR=0

CHECK FUR LAST MINERAL PRESENT AT LOCATION,
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0303

0304

0305

0306

0307

0308
0309

0310

0311
0312

0313
0314
0315
0316
0317

0318

0319

OO0 OO0 OO0 000 OO0 O

OO0 OO0

o000

OO0 OO0

DO 96 J=1.R

CHECK FOR END OF MINERALS PRESENT AT LOCALITY.
IF(GRIDIYsJ) +EQ. LLANK2) GO TO 97

FOR EACH MINERAL TO BE GRAPHED?
DO 95 L=1sKC

GO TO 95 IF THE MINERAL TO BE GRAPHED IS NOT SAME AS THAT AT THE MINERAL
LOCATION,

IF (GMIN(L) «MEs GRID(YsJ)) GO TO 95
INCREASE 'COUNTER?,
91 JCNTR=JCNTR+}

GO TO 92 IF ALL MINERALS TO BE GRAPHED OCCUR AT LOCATION,
OTHERWISEs CONTINUE COMPARISON,

IF (JCNTR LEQ. KC) GO TO 92
GO TO 96

\

DETERMINFE NUMYER OF LINEARS ASSOCIATED WITH EACH MINERAL LOCATION FROM
YCOUNTM, ¢ .

92 MC=(COUNTM(Y)=9)/2
GO 7O 97 IF NO LINEARS ARE ASSOCIATED WITH LOCATION,

IF(MC JEQ. 0) GO TO 97
XQ=7

READ LINEAR NUMBER AND DISTANCE FROM ‘GRID* FOR ASSOCIATED LINEARS.
00 94 XX=14MC
XQ=XQ+2
LINNO=GRID(Y4XQ)
XS=XQe1
NH=GRID (Y4 XS)

CONVERT ANGLE VALUES OF LINEARS FROM =89 THROUGH ¢90 TO +1 THROUGH +180,
FOR USE IN HISTOGRAM 'DU LOOP,?

XT=AANGLE (L INNO) +90
USE *BANGLE' AS A 'COUNTER.'
BANGLE (XT) =BANGLE (XT) ¢l
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STOP STORING DATA IF ¢BANGLE* IS LARGER THAN THE NUMRER OF SYMBOLS WHICH Ma\Y
BE PLOTTED.

ONLY THE FIRST 52 LINEAR ASSOCIATIONS WILL BE SHOWN ON GRAPH,

THIS MAY BE INCREASED IF NUMBER OF SYMBOLS IS INCKEASED,

NUMBER OF SYMBOLS DEPENDS UPON EXPECTFD RFLATIONS BETWEFN MINERAL LOCATIONS
AND LINEARSv AND THE GRAPH SIZE AND SCALE,

0320

OO0 OO0 OOOOOOOO

lF(BANGLE(XT).EQ. 53) GO 7O 94
CONVERT DISTANCE TO PROXIMITY,.
PROXIMITYs AS USED HEREs 1S THE COMPLEMENT OF THE ''RANGE,."
CONVERSION FACTOR DEPENDS UPON MAP AND GRID SCALES AND PELATIONSHIP DFSIRED
TO BE SHANWN AS PROXIMITY,
PLACE PROXIMITYs '"NHo" INTO “ARRAY.*
0321 ARRAY (XT +BANGLE (XT) ) =NH
LIST DATA TO BE USED IN HISTOGRAM,
0322 WRITE(6+93) YeNHeLINNDAANGLE (LINNO)
0323 93 FORMAT (6Xe13017Xel2016Xe130134413)
0324 94 CONTINUE
¢ .
C GO TO 97 UNTIL ALL MINERAL LOCATIONS HAVE BEFN EVALUATEN,
Cc
0325 GO 70 97
0326 95 CONTINUE
0327 96 CONTINUE
0328 97 CONTINUE
C
C WRITE MAP AND HISTOGRAM TITLES AFTER ALL LOCATIONS HAVE BEEN EVALUATEN FOR
C ALL MINERALS,.
C
0329 98 WRITE (644)
0330 NRITE(6099)(GMIN(L)QL=IOB)
0331 99 FORMAT({//1H1+*HISTOGRAM FOR'41Xe8(A2e2X)e/1Xe? ANGLE ")
c
C 00 THE FOLLOWING FOR EACH ANGLE VALUE (1 TO 180):
c .
0332 D0 104 X=1.180
c
C SET 'COUNTER® TO ZERO,
c B
0333 NNN=0
C
C RESET ALL “PLOT" VALUES TO BLANKS FOR EACH ANGLE.
Cc
0334 DO 100 L=1,110
033S 100 PLOT(L)=BLANK
c .
C GO TO 103 IF “"BANGLE" EQUALS ZERO (NO VALUES ASSOCIATED WITH THE ANGLF).
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[
0336 IF (BANGLE (X) EQ. 0) GO TO 103
c .
C FIND THE "“ARRAY" (PROXIMITY) VALUE FOR EACH OF THE 52 ASSOCIATED LINEARS,
c _
0337 DO 102 Y=],52
0338 YY=ARRAY (XoY)
Lo}
C DO NOT SHOW IN HISTOGRAM IF THE PROXIMITY EQUALS ZERO (DISTANCE EQUALS
C YRANGE"™),
C GO TO 103 IF ALL PROXIMITY VALUES FOR ANGLEs "X HAVE RFEEN USED.
¢ L
0339 IF(YY .EQ. 0) GO TO 102
0340 IF(YY LEQ, 99) GO TO 103
c
C PLACE A SYMBOL FROM wALPHAY INTO “PLOT" FOR EACH PROXIMITY VALUE ASSOCIATE
C WITH A GIVEN L INEAR. ’
Cc
0341 DO 101 XX=1»YY
0342 NNM=XX + NNN
c .
C SHOW ONLY UP YO BO SYMBOLS PER ANGLE ON HISTOGRAM,
c
0343 IF(NNM ,GT, 110) GO TO 103
0344 101 PLOT(NMM)=ALPHA(Y)
c .
C INCREASE 'COUNTER®' BY THE NUMRER OF SYMBOLS TU BE PRINTFD.
[
0345 ' NNN=NNN+ XX
0346 102 CONTINUE
c
C SET ANGLES BACK TO VALUES FROM =89 TO «90 DEGREES.
c
0347 103 NANGLE=X=90
c
C PRINT PROXIMITY TOTALs ANGLEs AND. HISTOGRAM,
¢ .
0348 104 WRITE(64775) NMNNGNANGLE +DOTHPLOT
0349 775 FORMAT(1XeI342XeI391XeAle1)0A1)
0350 DO 105 Xx=1,180
0351 DO 105 Y=1+52
0382 108 ARRAY (XeY)=99
0353 G0 TO 84
c
C WRITE TITLE.
c
0354 106 WRITE (6+4)
0355 ST0P
0356 END
FOR A RANGE OF ) I8
(AREAS IN SQUARE KMS.)
USED AREA UNUSED- AREA TOTAL AREA RATIO USED RATIO NOT USFD
6256 11521 17777 035 n.6%
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MCCARTHY QUADRANGLE +ALASKA (1 KMo RANGE)

INITIAL PT, FINaL PT, QlSTANCE ANGLE LINEAR NO,
{ 6s178) ( 56+1R9) 32 a8 1
¢ 7+180) { RSe104) 69 46 2
( 8541064} (179+ 17) a1 -47 k]
(179 17) (196 4) 14 -53 4
{ 85104} (214 &) 104 -52 S
{ 8541046) (187, 139) 17 -57 [}
t 6+156) { 264172} 16 S1 7
t 20+165) (163+119) 95 72 8
{163,119} (2150104} .34 -T4 9
(215,104) (25Ay RR) 28 -69 10
(181+113) (256+100) 48 -80 11
( Se130) ( 744132} &4 a8 12
( T49132) (210+131) 86 90 13
(210,131) (25541 34) 29 a6 14
( 1S,113) ( Ss124) 9 o2 15
U 3sll14) ( 659 84) &4 LY 16
( S»103) ( 7%y 38) 61 -7 17
( &y 92) € S7+132) 42 s3 18
L 6y 74) ( 64+120) 48 S3 19
( 4y 74) (2564 85) 160 88 20
{( &4y 64) ( 69y 43) 43 =72 21
( 3y 520 (1200 13) 78 =72 22
( 3y 40) ( 28y ST) 19 56 23
( 3, 29) ¢ 77+ 33) 47 87 24
( 1Sy &) (1664+105) 118 S6 2S
( 42y &) 110y S3) s3 S4 26
( 3Sy & { 43, 31} 18 17 27
( 80, &) ( 57« 37) 18 14 28
{ 600 &) ( 659 30) 17 11 29
( 70y &) ( T4y 28) 15 S 30
(106, 3 (109, 15) 8 14 31
(117, 3} (127, 49) 30 12 32
(189, &) (257, 67) 59 o7 33
(137 S56) (220 4) 42 -58 34
(191, 38) (2641 S) 38 =57 3s
(142, 11) (258 10) Ta 90 36
(164 37) (257 4}) 59 -1) 37
(110, 37) (1649 37) 34 90 38
(230+167) (25549 146) 21 -50 39
(157, 4«4) (257 S57) 646 83 40
(1814179 (255+112) 63 -4B 41
{ 92, 80) (256+103) 105 82 42
(1419179 257+ 69) 102 4?7 %]
{201+ 62) {257+ S0) 36 -78 (3
(1294141) (255+148) R0 87 4S
(18R+126) (254+176) 53 S3 46
(169+108) (238+180) 63 44 o7
(125, 68) {169+10R) 38 48 48
{184+ 85) (184+179) 60 0 49
t 72+151) (105+179) 27 S0 50
{ 68+146) { 96+179) 27 40 Sl
( 87+179) (202 69) 101 =46 S2
( 64y TT) ( 809157) 52 11 S3
{ 43.6123) { 64,9143) 18 46 S
( 31y 7} ( 20+109) 10 =43 55
( 41 89) ¢ 31,101) 10 =40 56
{ 34,102) ( 23+116) 11 =38 s7?
( 30.,117) t S8y 95) 23 =52 58
( S7» 90) ( S8+109) 12 3 59
"t 629102) t 64911R) 10 7T 60
{ 68,120) { 97+145) 26 49 61
( 90+151) (108s164) 14 S4 62
(1004146) (1100154) 8 51 63
(112+154) (133.172) 18 49 64
(157,122) (135,177 kL) -22 65
{ 674167 (178, 84) 88 -53 ‘66
(1284134) (1644168) k3 o7 67
t 69y 80) (128+134) 51 48 68
( 40y 613) ( 69y 80) 21 60 69
( Te 29) € 10v 49) 13 9 70
( 43y 12) ( 7» 48) 32 =45 71
{ 31y 10) t 34» 28) 12 9 v2
(105, 12) (136+131) 78 15 73
(138+132) (16479166) 22 15 T4
(106« 32) { 99,106) “7 -5 75
(110 37) (10Ss117) Sl -4 76
(106+121) (159 7R) %) «51 17
{143y 25) (1709 98) 49 20 78
A117. 31 (184s 47) XS T 79
(105 38) (168¢ SA) 62 T2 80
(129 44) (137, ™M 22 14 81
(171 4a) 215y 22) k) =63 82
(2249 33) (211 &7} 12 =43 83
(227, 138) 212+ 5s5) 14 =41 84
(150, 16) (230+1123) 71 46 8s
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INITIAL PT. FINAL PT. DISTANCE ANGLE LINEAR NO,

(181+113) (2569100) 48 -80 11
(201 62) (257» S50) 6 -78 44
(163:119) (215+104) 34 -74 9
( 200165) (1634119) 95 =72 a8
( 4y 64) ( 69y 47) 43 -72 21
( 3, 52) 1200 1) 78 -72 22
(215+104) (256+ 88) 28 -69 10
{ lle) { 65+ 84) Lé -bb 16
(1710 44) 1215y 22) 31 -63 82
{137, 56) (2209 &) 62 -58 34
{ 854104%) (187 39) 77 -57 6
(191, 38) (241 S) 38 -57 as
(179, 17) (196 &) 14 =53 4
( 671167 (178, 84) a8 =53 66
( 854104) (214 4) 104 -52 )
{ 30.117) ( 58 9%) 23 =52 s8
(1065121 (1599 78) 43 ~51 77
(2304167 (2559166) 21 =50 39
(181+4179) (2554112) 63 ~48 4]
( 85+104) (179 17) a1 ~47 3
( Ssl0d) { 75+ 38) 51 -47 17
(1414179) (267 69) 102 -47 43
( 7¢180) { 854104) 69 -46 2
( 870179 (202 69) 101 -46 52
( 63, 12) { 7 4R) 32 =45 71
( 31s 97 { 209109) 10 -43 sS
(2249 3I3) (211 47) 12 =43 83
( 15,113 { 59124) 9 -42 15
(227 3%) {212y S5) 14 -4 84
( 41, 89) ( 31s+101) 10 -40 56
( 344102) ( 234118) 11 -38 57
(157122 (135,177 as -22 65
(106, 32) ( 99,106) 47 -5 75
(110, 37 (10S+117) 51 -4 76
{184, 85) (1844179) 60 9 49
( S7s 90) { S84109) 12 3 (1]
( 62,102 { 64911R) 10 7 60
( 700 &) ( 74 28) 15 9 30
( 70 29) ( 10e 49 13 9 70
( 31, 10) ( 34y 28) 12 9 72
( 60y &) { 654 30) 17 11 29
{ 64y 77) ( 80+157) s2 1 S3
(117, 3) (127 49) 30 12 32
( 50, &) ( STe 32) 18 14 28
(106s 3) (109, 15) 8 14 k)
(129, 44) (137, 7 22 14 81
(105, 12) (136+131) 78 15 73,
(138,132) t1479164) 22 15 T4
( 35¢ &) ( 43y 31) 18 17 27
(143, 25) {170y 98) 49 20 78
( 684146) ( 969179) 217 40 51
1169+108) (2384180) 63 ¥ 47
( 434123 ( 649143) 18 46 54
(150 36) (2304113 7n “6 a5
(189, &) (257 67) 59 7 33
(128+134) (164916A) 31 %4 67
(125¢ %8) (169»108) 38 48 48
( 69, 80) (128¢134) 51 48 68
( 684120) ( 97+145) 26 49 6}
(112,154) (133+172) 18 49 64
{ 72+151) (1054179) 27 S0 50
( 65156) { 260172) 16 51 7
(1000146) (110+154) 8 S1 63
( &, 92) { S7.132) &2 53 18
( &y 74) { 64e120) 48 53 19
(1884126) (2S49176) 53 53 46
( 42, &) 110 S3) s3 S4 26
( 90+151) (1084164) 14 So 62
( 3y 40) t 28+ ST) 19 56 23
( 15, &) (1664105) 115 6 2s
{ 40+ A3) t 69, 80) 21 60 69
(105, 38) (168 S8) 42 72 . a0
(117, 3)) (184 47) 44 77 79
( 92, 80) (256+103) 105 82 Y4
(157, 44) (257 S7) 64 83 40
(210+131) (2554134} 29 86 14
{ 3, 29) t 77+ 33) 47 87 24
(1294+1461) 1255+ 148) a0 87 (3
( 64178) ( 56v180) 32 a8 1
{ Se130) ( 749132) 46 a8 12
( 4y 76) (2564 85) 160 88 20
(164 37) (257 41) 59 88 37
{ T4y132) (2104131) a6 90 13
(142, 11) (258, 10) % 90 36
(110s 37) (1644 37) 3 90 an

26



B

HISTOGRAM OF DIRECTIONAL TRENDS VERSUS CUMULATIVE LINFAR FEATURE LENGTHS

KM,
0
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w

N
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n
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SIGNIF,
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
2.29
0.0
1e72
0.0
o.o
0.0
1.62
0.0

10.31
0.0
0.0
1.34
0.0
0.0
0.0
0.0
2.10
1.48
o.o
0.0
0.0
0.0
296
Ses9
0.0
0.0
0.0
4.87
6.06
2405
1.00
0.0
3.01

11.65
8.12
1.53
0.0

1.08
0,43
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0.48
0.0
0453
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
o.o
0.0
0.0
0.0
0.0
00
0.0
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0.0
0.0
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0.0
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o.o
0.0
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0.0
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0.0
2+24
2ebd
o.o
0.0
0.0
2.86
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THE MEAN VALUE IS 20.94 ONE STAR EQUALS 2 UNITS
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