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C 
C 
C 

30  OIL YIELD CARDS(USED ONLY „IF OPT(5): I OR 4), 
(MAXIMUM 10 CARDS) 

C 4. NO, OF SELECTED INTERVALS FOR COMPUTING AVERAGES, 
C (USED ONLY IF OPT(3)m1) 
C 
C 5, SELECTED INTERVAL CARDS(USED ONLY sr om3)01). 

OIL SHALE ANALYSIS PROGRAM 

C a * * * * OIL SHALE DATA ANALYSIS • USGS STATPAC * * * * * *.* * 
PROGRAM NUMBER D0102 

C U S GEOLOGICAL SURVEY 
C GEOLOGIC DIVISION, DENVER, COLORADO 
C WRITTEN BY GEORGE VAN TRUMP, JR, 
C ON FEBRUARY 23, 1975 

C THIS PROGRAM IS USED TO READ (Iv, SHALE DATA FROM EITHER CARDS 
C OR DISK AND COMPUTES THE MAJOR THICKNESSES AND/OR SELECTED AVERAGE 
C ON. THIS DATA, 

C 75 OPT(1) P 0 SHALE DATA ON DISK, 
C m i SHALE DATA ON CARDS(DDES NOT CREATE DISK FILE). 
C a 2 SHALE DATA ON CARDS AND CREATE DISK FILE, 
C 76 OPT(2) = 0 DISK T018 WILL BE USED FOR INPUT OR OUTPUT, 
C 23 I PUBLIC DISK WILL BE USED FOR INPUT OR OUTPUT, 
C 77 UPT(3) g 0 NO AVERAGES COMPUTED FOR SELECTED INTERVALS, 
C = I READS SELECTED INTERVALS AND COMPUTES AVERAGE 
C OIL YIELDS. 

C THICKNESSES, 
C a 2 NO MAJOR THICKNESSES COMPUTED, 
C 4 3 READS SELECTED ZONES AND COMPUTES TUICKNESSES 
C , USING STANDARD OIL YIELD PARAMETERS, 
C • 4 READS SELECTED ZONES AND OIL YIELD PARAMETERS, 
C 80 OPT(6) s 0 (NOT USED) 
C 
C 2, NO, OF OIL YIELD CARDS FOR COMPUTING MAJOR THICKNESSES, 
C (USED ONLY IF OPT(5)3 I OR 4) 
C 
C 
C 

30 OIL YIELD CARDS(USED ONLY „IF OPT(5): I OR 4), 
(MAXIMUM 10 CARDS) 

C 4. NO, OF SELECTED INTERVALS FOR COMPUTING AVERAGES, 
C (USED ONLY IF OPT(3)m1) 
C 
C 5, SELECTED INTERVAL CARDS(USED ONLY sr om3)01). 



	

	

	
	

	

	
	
	
	
	
	
	
	
	
	 	
		
		
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	

OIL SHALE ANALYSIS PROGRAM 

C (MAXIMUM 20 CARDS) 
C 
C 6, NO, OF SELECTED ZONES CARD FOR COMPUTING MAJOR THICKNESSES, 

(USED ONLY IF OPT(5)03 OR 4) 
C 
C 7, SELECTED ZONES CARDS(USED ONLY IF OPT(5)=3 OR 4), 
C (MAXIMUM 10 CARDS) 
C • 

C 8, DATA CARDS(USED ONLY IF OPT(1)=1 OR 2). 
C (MAXIMUM 2500 DATA CARDS) 
C • FOLLOWED By NINEiS CARD 
C 
C 9, STEPS.1 THRU 8 MAYBE REPEATED AS MANY TIMES AS NECESSARY, 
C amospoxisomawwwwswelp.ownimanews.w.wwweipern.•....mppowwwwwm.mommwee..... 

1 REAL*b DATE,DATENW 
2 INTEGER ID(2)D RID(2)/VID(2/10),A(10),OPTION(6)/TAPE,TAPE01,TAPEO3 
3 DIMENSION GALND(10).GALM(10)0DISTM(10)/GALFIX(7),XINT(20,2), X(10 
3 1)/ZONES(10$2) 
4 COMMON /INFO/ IYR/IMO/IDYpTITLE(14)0DATE 
5 COMMON /DATFIL/ XX(2500,3)
6 DATA GALFI4/10,0,15.0.20,0,25,0,30,0,35.0,40,0//THKMIN/0,0/ 
7 DATA VID /IDEPTIOHIPSOODEPTI0IHINEDI.00IL I,IWT t,'WT %It 
7 1 !SPT I0ISHALipIGASOOLOSSIsIOIL ',VGPT I0IWTR ','GPT I, 
7 2 'SPEC','GRAVt,'TEND','COKE'/,DATENW/'(02/23/75)'/ 
8 DATA' INPUT/LIST/TAPEOl I TAPE03/4/3,10/12/0M/10/ 
9 CALL JULDAT(IYR / IMO I IDY) 
10 DATECDATENW 
11 CALL OPENCD (INPUT) 

C commowwwwia..foopowwwwwespoweiromeeseamompowswwwwwwwww•wwwwww..wwwwww 
C 109 READ DATA FOR NEW CORE, 

cooponawaspawywoompowmpeowoweenswwwwwwwwwwwoovirew.now.osoww..*000,00 
12 110 READ (INPUT,3301ENDg270) TITLE/NAME/ID/OPTION 
13 WRITE (LIST,300) DATE,IMO,IDY,IYR 
14 WRITE (LIST/310) TITLE/ID/OPTION 
15 CALL OPEN(OPTION/NAME il TAPEOI,TAPE03) 
16 NRUN$7 
17 DO 120 IglitNRUN 
18 GALND(/)gGALFIX(I) 
19 GALM(I)P15,0 
20 120 DISTM(I)P10,0 
21 GALM(1)C5,0 
22 GALM(2);10,0 
23 IF (OPTION(5),NE,1,AND,OPTION(5),NE,4) GO TO 130 

C 
C 029 PEAD OIL YIELD CARDS FOR COMPUTING MAJOR THICKNESSES, 
C 

24 PEAD (INPUT/350) NRUNs(GALND(I),GALM(I)/DISTM(I),I=1;NRUN) 
25 !” IF (OPTION(5)1 52,2) GO TO 140 
26 WRITE (LIST/360) (GALND(I)/GALM(I)/DISTM(I)/IP1,NRUN) 

2 



	

	

	

	

	

	

	

	

	

	

	

	

	

		

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	
	
	

	

	

	

	

OIL SHALE ANALYSIS PROGRAM 
MAIN PROGRAM 

27 140 IF (OPTION(3),NE,1) GO TO 150 
C 
C egg READ SELECTED INTERVALS FOR COMPUTING AVERAGES, 
C 

28 READ (INPUT,370) NNNiCKINT(I,1),XINT(IO2)0Im1ONN) 
29 WRITE (LIST,380) (I,XINT(I/1),XINT(Is2)01P1oNNN) 
30 150 IF COPTION(5)0E83,AND,OPTION(5),NE,4) GO TO 153 

C 
C eel READ SELECTED .ZUNES FOR COMPUTING MAJOR THICKNESSES, 
C 

31 READ (INPUT,370) NZONES,(ZONES(1,1),ZONES(1,2),1=1,NZONES) 
32 WRITE (LIST,450) (ZONES(It1),ZONES(IO2),I=1,NZONES) 
33 153 IF (OPTION(1),E0,0) GO TO 200 

C 00004,41,011,000011O0Pagmeasimemempeogreemwommemspowevepoomememmommegammes 

C gee READ DATA FROM CARDS, 
C OWIP.110111 WIPONIVIROWalmovegiamewillegraw00000411WOMMVIIIP00,WOugymmew00werwegual 

34 N42500 
35 WTP1,0 

C 
C Ole COPY DATA FROM CARDS TO SCRATCH FILE, 
C 

36 IF(OPTION(1),NEe2) GO TO 155 
37 WRITE (IAPE03) ID,N,M 
38 155 DO 160 131,2500 
39 IIaI 
40 READ (INPUT0340,ENDx280) RID,(X(J),A(J)01,10) 
41 IF (X(1)IGT,9000,0) GO TO 170 
42 IF(OPTION(4),EO,O) CALL PRINT (II,RID,X,A,VID,LIST) 
43 IF (X(2)1pLE,X(1)) WRITE (LIST,410) X(1),X(2),I 
44 IF (I,NEi1eAND,X2 I NEsX(1)) WRITE (LIST,420) X(1),I,X2 
45 X20X(2) 
46 CALL SET(X0II) 
47 IF (OPTIONC1),NE,2) GO TO 160 
48 CALL PACK(0,A,/A) 
49 WRITE(TAPE03)RIDOC,/A 
50 160 CONTINUE 
51 N=2500 
52 GO TO 180 
53 170 Nu/s1 
54 180 IF (OPTION(1),NE,2) GO TO 225 

C 
C ,,, COPY DATA FROM SCRATCH FILE TO PERMANENT FILE, 
C 

55 REWIND TAPEO3 
56 READ (TAPE03) 
57 WRITE (TAPE01) ID,N,M 
58 DO 190 ImIeN 
59 READ(TAPE03) RID,X,IA 
60 190 WRITE(TAPE01) RID,X,IA 



	

	

	

	

	

	

	
	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	 	

	

	
	

	

	

	

	

	

	

	

	

	

	
	

OIL SHALE ANALYSIS PROGRAM 
MAIN - PROGRAM 

61 IF(OPTION(3) * E0 41 0,AND,OPTION(5),E0.2) WRITE(LIST,430) N 
62 REWIND TAPEO3 
63 GO TO 225 

C READ DATA FROM DISK, 
C wacpwasimewswoommowam..moww.wernowommre.wwv.wpw........w.on.wwwwwwo 

64 200 READ(TAPE01 1 ENDP290) TD,N 
65 IF(OPTION(4) / E0,0) WRITE(LIST,430) N 
66 DO 210 I810 
67 III 
68 READ(TAPE01,END=290) RID,X,IA 
69 CALL PACK(10AfIA) 
70 IF. (X(2)ILE0X(1)) WRITE (LIST,410) X(1),X(2),I 
71 IF. (IONEelgANDa2iNEGX(1)) WRITE (LIST0420) X(1),,I0X2 
72 X201t2) 
73 CALL. SET(X,'II) 
74 INOPTION(4).E0,0) CALL PRINT(II#RID.X.A•VID,LIST) 
75 210 CONTINUE 
76 225 DIST=0.0 
77 YIELD!10,0 
78 BARRELP0,0 
79 DO 230 Is1(10 
80 DIF1xXX(Ip2)0XX(I01)
81 DIF2=XX(IF3) 
02 DIF3=ABS( ( 3,263625.1 •584284E•02*soRT (1203,49•126.24,DIF2) )401F2*DI 
82 1F1.32,32) 
83 DISTFDIST+DIF1 
84 YIELD=YIELDOIF1*DIF2 
85 230 DARRELPDARREL+DIF3, 
86 DARRELPBARREL/100010 
87 -AVERPYIELD/DIST 

C 1,0$ COMPUTE MAJOR THICKNESSES FOR SELECTED AVERAGES, 
wwwmweesswwwwwvwsreerommis,,,emwwww.,..erniumomimp,.....wies.wwwwimeworns 

88 260 IF (OPTION(5) 11 GT.2) GO TO 265 
89 ' • NZONESsn1 
90 ZONES(1,1)11XX(1,1)
91 ZONES(1,2)11XX(Na)
92 265 IF (OPTION(5),NE,2) CALL MAJOR1XX,250001,30 SHALEI,NRUN,GALND,G 
92 1ALM,DISTM,LIST,THKM/NOPTION1NZONES,ZONES) 

C essionsownevesomwesolow.e..,..wwww.wwwwwww*,...0.0.wwwww.memewwpwoo.w.01.1m 
C ,g, COMPUTE AVERAGES FOR SELECTED INTERVALS, 

93 IF (OPTION(3),E0 11 1) CALL SELECT(XX,25000,3,NNN,XINT,LIST) 
94 CALL SHUT 
95 CO TO 110 
96 270 CALL SHUTCD 
97 STOP 
90 280 WRITE (LIST,390) 

https://essionsownevesomwesolow.e..,..wwww.wwwwwww*,...0.0.wwwww.memewwpwoo.w.01
https://wacpwasimewswoommowam..moww.wernowommre.wwv.wpw........w.on


	
	
		

	
	
	
	
	
	
	
	
	
	 	 	
	 	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	 	
	
	

OIL SHALE ANALYSIS PROGRAM 
MAIN PROGRAM 

99 STOP 
100 290 WRITE (LIST,400) TAPE 
101 STOP 

OGIUWWWW091110WWWWWWORIDOsiMMOOWW.MOWewspapeopOMODIPPpfigisOWOODOMmenmOONOwelfC 
C 

102 300 FORMAT (11D0102 OIL SHALE DATA ANALYSIS w U S.G S STATPAC I t A10, 
102 1T67,IDATEI,I30/1 ,/2pi/1,12/) 
103 310 FORMAT (7X,'TITLE',T59,'CORE I Dif3X,1 * OPTIONS 40/1X,13A4 
103 1,A3,1Xplialf2A40 1 61 1 ,1X,6I2//) 
104 320 FORMAT (15X,13A4,A3/) 
105 330 FORMAT(13A4,A3,A5,2A4,6X,6I1) 
106 340 FORMAT (2A4,2X,F7.11 AliF9,1,A1,4(F5,1,A1),F6,1 1,A1,F5s 1 f Ala6431 A1, 
106 1F3.1,A1) 
107 350 FORMAT (I5/(3F10.0)) 
108 360 FORMAT ('OSELECTED AVERAGE Y/ELDS 1 //6X,IYIELD MINIMUM MAX: 
108 1MUM1/14X0AVERAGE GPT DISTANCE'/,(F10,1,F11,1,F13,1)) 
109 370 FORMAT (I5/(10X,F7,0,1X/F9•0)) 
110 380 FORMAT ('OSELECTED TH/CKNESSESI//p6X,IN01,7XOSTARTI F9X,IENW/13X, 
110 1iINTERVALIf 5Xf iINTERVALI/(3X,I51 2F13,1)) 
111 390 FORMAT (1 0ERRORgeoAN END0OFINFILE WAS ENCOUNTERED ON THE CARD READ! 
111 1R 2 1) 
112 400 FORMAT ('0ERRORee lAN END-OF-FILE WAS ENCOUNTERED ON MAGNETIC. DEVIC 

1E.Nos liZ3)112 
113 410 FORMAT (1 0WARNING,,,THE START DEPTH ',F'7,1,' IS EQUAL TO OR GREAT!: 
.113 IR THAN THE END DEPTH if F7e 1 f i FOR THE 1,14,1 TH INTERVAL,') 
114 420 FORMAT (1 0WARNINGi o s THE START DEPTH ',F7,1,' FOR THE ItI4OTH INTE 
114 1RVAL DOES NOT EQUAL THE. END DEPTH ',F7,1,' FOR THE PREVIOUS INTER 
114 
115 430 FORMAT (IOTHE NO, OF OBSERVATIONS FOR THIS CORE IS fp/5) 
116 440 FORMAT (////i 'THE AVERAGE YIELD FROMI,F7.10 FT TOI F F74101 FT IS', 
116 1F9120 1 GALLONS PER TONW 1 THE BARRELS PER ACRE(IN THOU) 1.16X0/3 
116 2i,F9,2) 
117 450 FORMAT (1 0SETACTED 20NESW6Xii MINIMUM MAX/MUMi/I4X, 
117 1'. DISTANCE1 /0(F11,1,F13,1)) 
110 END 

https://FROMI,F7.10


	
	

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

OIL SHALE ANALYSIS PROGRAM 
MAJOR SUBROUTINE 

1 SUDROUTINE MAJOR(X.UMAX.N.NCOLINAME.NRUN.GALND,GALMIDISTM,LIST. 
1 1 THKMIN,OPTION,NZONES,ZONES) 

C 
C THIS SUBROUTINE COMPUTES THE MAJOR THICKNESSES FOR GIVEN 
C OIL YIELDS WITHIN SELECTED ZONES. 
C 

2 INTEGER OPTION(6) 
3 REAL*8 NAME,DATE 
4 LOGICAL START0LASTaIRST,USED(2100),FTZNeNOZN 
5 DIMENSION INDEX(2000), OIL(2000), X(NMAX,3), ITAB(100,2), TABLE(10 
5 10,3), GALND(1), GALM(1), DISTM(1),ZONES(10,2) 
6 COMMON /INFO/ /YRI/M0./DY/TITLE(14),DATE 
7 NO:N 
8 DO 250 JJPI.NRUN 
9 GALS=GALND(JJ) 
10 GALMINXGALM(JJ) 
11 DISMAXIDDISTM(JJ) 
12 NLINES20 
13 DO 250 KKM11 NZONES 
14 NSP1 
15 NEmND 
16 NOZN*.TRUE, 
17 FTZNID IFALSE, 
18 DO 5 LLml.NO 
19 IF (ZONES(KK.1).GE.X(LL,1).ANDIZONES(KK,1).LT.X(LL,2)) NSPLL 
20 IF (ZONES(KK01)0EaMLL01),AND.ZONES(KK/1),LT.X(LL,2))NOZNmsFALSE. 
21 IF (ZONES(KK.2).GT.X(LL0 1).ANDIZONES(KK.2).LE.X(1810))NOZNIE.FALSE. 
22 5 IF (ZONES(KK.2),GT.X(LL#1)•AND.ZONES(KKo2).LE.X(LL,2)) NEmLL 
23 IF (NOZN) GO TO 250 
24 Jm0 
25 DO 10 K;N8,NE 
26 USEO(K)M.FALSE, 
27 IF (X(K,NCOL).LT.GALS) GO TO 10 
28 Jm41 
29 IF (J.GT.2000) GO TO 260 
30 0/L(J)mX(K,NCOL) 
31 INDEX(J)mK 
32 10 CONTINUE 
33 NUM*0 
34 IF (NUMILTII) GO TO 250 
35 CALL SORT(OIL,INDEX,NUM,•1) 
36 /PIO 
37 DO 230 ‘741 1,NUM 
38 ImINDEX(J) 
39 /F (USEO(I)) GO TO 230 
40 /Pa 
41 'Est 
42 STARTIV,TRUE, 
43 LASTc.TRUE. 

6 



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

45 

50 

55 

60 

65 

70 

75 

80 

85 

90 

OIL SHALE ANALySIS PROGRAM 
MAJOR SUBROUTINE 

44 FIRSTg.FAL5E. 
/N341 

46 DIST=0.0 
47 YIELDc0,0 
48 TONS:40,0 
49 GO TO 80 

20 IF (00T,START,AND„NOT.LAST) GO TO 190 
51 IF (IN) 30,40,40 
52 30 IN:+1 
53 IF (OOTB START) GO TO 40 
54 IScI8m1 

ISIS 
56 IF (I,GEoNS)G0 TO 50 
57 AVERcAVERSV 
58 DISTIDDISTIO 
59 YIELDcYIEL5Y 

TONS=TONSV 
61 GO TO 160 
62 40 INcei 
63 IF (00T,LAST) GO TO 30 
64 IEIRIE+1 

IEIE 
66 IF (I,LE,NE) GO TO 50 
67 AVERPAYER3V 
68 DISTEDISTSY 
69 YIELIAYIELSY 

TONSPTON5V 
71 GO TO 170 
72 50 CONTINUE 
73 IF (XCIOCOW IGEIGALMIN) GO TO 80 
74 LEI 

D1c0,0 
76 Y1=0,0 
77 60 01cD10(10)1PX(L,1) 
78 Y1cYl+X(LOCOL)*(XCLI2)414(L,1)) 
79 IF (D1,GT,DISMAX) GO TO 70 

LcLeIN 
81 IF (L,LT,I,OR,L,GT,NO) GO TO 80 
82 GO TO 60 
83 70 IF (Y101,LTIGALMIN) GO TO 150 
84 80 DIFIcX(I,2).X(Is1) 

86 
OIr2=X(IoNCOL) 
DIFPABS((3,263625•1084284En02*SORT(1203.494126.240Ir2))*DIF2*DI 

86 1F1*32432) 
87 DIST=DISTOIF1 
86 YIELD=YIELDO/FloDIF2 
89 TONSItTONS+DIF3 

AVERcYIELD/DIST 
91 IF (AVER,LT,(GALS.0.1)) CO TO 120 



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	

95 

100 

105 

110 

115 

120 

125 

130 

135 

140 

OIL SHALE ANALYSIS PROGRAM 
MAJOR SUBROUTINE 

92 AVERSVPAVER 
93 DISTSVPDIST 
94 YIELSVPYIELD 

TONSV=TONS 
96 IF (FIRST) GO TO 90 
97 FIRSTm e TRUE, 
98 ISSAVEPIS 
99 IESAVEIFIE 

GO TO 20 
101 90 IF (IN) 110,100,100 
102 100 /SSAVESIS 
103 GO TO 20 
104 110 /ESAVEPIE 

GO TO 20 
106 120 DISTTP*0.0 
107 YIELTP110,0 
108 DIST=DIST0DIF1 
109 YIELDPYIELDIeDIF2 

TONS=TONS•DIF3 
111 
112 130 DISTTPPDISTTP+X(L,2)41X(L,1) 
113 YIELTPIYIELTPOC(L,NCOL)*(X(L,2),X(Le1)) 
114 IF (DISTTPATeDISMAX) GO TO 140 

LmL.IN 
116 IF (L,LT,110R,LOTINO) GO TO 140 
117 GO TO 130 
118 140 AVERTPPYIELTP/DISTTP 
119 IF (AVERTP.LT,GALMIN) GO TO 150 

DIST=DISTOIF1 
121 YIELDPYIELD.DTF2 
122 TONSPTONS+DIF3 
123 IF (IN) 40,40,30 
124 150 IF (IN) 170,160,160 

160 STARTPJALSE, 
126 GO TO 180 
127 170 LAST,,FAL$E, 
128 180 AVERSAVERSV 
129 DISTPDIST6V 

YIELDPYIELSV 
131 TONSIBTONSV 
/32 GO TO 20 
133 190 ISDISSAVE 
134 IEPIESAVE 

/KINN 
136 1/0/I41 
137 
138 IF (IK,EQ00) GO TO 210 
139 ND 200 Kalialc 

IF (ISIGE,ITAB(K,1).AND./E.LE.ITAB(K,2)) GO TO 225 

8 



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

OIL SHALE ANALYSIS PROGRAM 
MAJOR SUBROUTINE 

141 IF (IS/E0sITAB(K01),ANDIJE/GTIITAB(K.2)) GO TO 205 
142 IF (IS/LTIITAB(K01),AND e IE/EO•ITAB(K,2)) GO TO 205 
143 200 CONTINUE 
144 GO TO 206 
145 205 IJ:K 
146 206 IF (IJINEIII) 
147 IF (IJ/GT1 100) GO TO 270 
148 210 OIL(IJ)PX(I8/1) 
149 INDEX(IJ)cIJ 
150 ITAB(IJ/1)ISSAVE 
151 ITAB(IJ,2)mIESAVE 
152 TABLE(IJ/1)PAYERSV 
153 TAB/JE(IJ/2)001SM 
154 TABLE(IJ/3)=TONSV 
195 DO 220 KaIS/IE 
156 220 USED(K)6/TRUE, 
157 GO TO 230 
15B 225 II*II.1 

230 CONTINUE159 
160 CALL SORT(OIL'INDEX/II0 1) 
161 CALL FIX(/I/ NI NMAX0INDEX,ITAB,TABLE/X1 GALS/LIST) 
162 THKSUMG010 
163 CALL COMMER(II/INDEXIITAB,TABLE/X/NMAX/MMIN,GALS) 
164 CALL FIX(II/NOMAX/INDEX,ITAB/TABLEW/0/0/LIST) 
165 IF (II/LT/1) GO TO 250 
166 DO 240 IV10II 
167 KmINDEX(I) 
168 IScITAE(K01) 
169 IEGITAB(K/2) 
170 AVERSV=TABLE(K/1) 
171 DISTSVLITABLE(K/2) 
172 BARRELsTABLE(K,3)/1000.60 
173 IF(DISTSY/GE/THKM/N) THKSUM=THKSUM.D/STSV 
174 IF (MOD(NLINES,40)/NE,O) GO TO 238 
175 WRITE (LIST/280) DATE/IMO,IDY/IYR 
176 WRITE (LIST/290) NAME/GALS 
177 WRITE (LIST/300) TITLE 
178 WRITE (LIST/320) GALS/GALM/NOISMAX 
179 WRITE (LIST,330) 
180 238 IF (FTZN) GO TO 235 
181 Zr (NzoNEs.E00.1) GO TO 235 
182 WRITE (LIST,370) ZONESCKK,1)0ZONES(KK#2) 
183 FTZMITRUEs 
184 235 WRITE (LIST/310) IS,X(I801),X(IS,2)DIE,X(IE,1),X(IE.2),AVERSVOIST 
184 18V,BARREL 
185 240 NLINEVINL/NE8+1 
186 IF COPTION(6)/NE/23 WRITE (LIST#360) THKSUM 
187 250 CONTINUE 
188 LISTR3 



	
	
	
	
	

	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

OIL SHALE ANALYSIS PROGRAM 
MAJOR SUBROUTINE 

189 RETURN 
190 260 WRITE (LIST,340) 
191 STOP 
192 270 WRITE (LIST,350) 
193 STOP 

C 
C 

194 280 FORMAT (11D0102 SHALE.DATA ANALYSIS 0USGSSTATPAC 1 ,A10, 
194 
195 290 FORMAT (T77,1 ELEMENTnIpA8/T77,1AVER GPT =1 ,F542) 
196 300 FORMAT (15X/13A41A3/) 
197 310 FORMAT (1X0I5o2F10,10X,I5,2F10,1011,2,F12,1,F12,1) 
198 320 FORMAT (1 THE DATA BELOW IS COMPUTED FOR AN AVERAGE OFI,F5,1,1 GPT 
198 1 1 /6X,IWITH A MINIMUM AVERAGE OFI,F5410 GPT 1 /6X,10VER A MAXIMUM 
198 2DISTAWCE OFIa5,1,1 FT',1 /)
199 330 FORMAT (3X,ISTARTuDEPTH1 ,11WEND,DEPTH1 ,9WAVE
199 IRAGE 1 ,6XOTUTALIF7XiBARRELS 1 /61X,IGALLONS 1 ,4X,IINTERVALIOXOPERI/
199 2.3X, 1 08S",6X,ITOPIOXp 1iiiTM 1 ,8W0138 1 ,6X,ITOPI I7X,IBTM1,6X,' PER
199 31,7WINI#10XIIACREi/ONIN01,5X01(FT)106X0(FT)1,9X,IN01,5X0(FT),
199 4,6X0(FT)ip8XpiT0Nif 8X#IFEETI,6X0(THOU3AND)1/)
200 340 FORMAT (MOOT/4E INITIAL "GPT" TABLE IS FULL4 1)
201 350 FORMAT (///10THE FINAL eGPT" TABLE IS FULL.t)
202 360 FORMAT (52X,'TOTAL TN/CKNESSifF12.1)
203 370 FORMAT(' ZONE 2101.10 • ',F7.1) 
204 END 



	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

OIL SHALE ANALYSIS PROGRAM 
SORT SUBROUTINE 

SUBROUTINE SORT(KEYS,INDEX,K,ORDER) 
C 
C THIS SUBROUTINE SORTS THE OIL YIELD VALUES, GREATER THAN 
C REQUIRED, IN ASCENDING ORDER, 
C 

2 INTEGER TEMP,D,ORDER 
3 REAL KEYS 
4 DIMENSION KEYS(K)0 INDEX(K) 
5 MOgK 
6 10 IF (MO.LEI 1) GO TO.60 
7 Dx4 
8 IF (MO;GT,15) DO8 
9‘ MOFMO/D 
10 M0=241M0.1 
11 KOgKoMO 
12 J0•1 
13 20 ItJO 
14 30 IF (ORDER*(KEYS(/),KEY8(IiM0))) 50,50,40 
15 40 ATEMP=KEYS(I) 
16 KEYS(I)aKEYS(I+MO) 
17 KEYS(I.MOPIATEMP 
18 TEMPgINDEX(I) 
19 INDEX(I)=INDEX(I+MO) 
20 INDEX(ItMO)ITEMP 
21 I;I.N0 
22 IF (I.1) S0,30,30 
23 50 JOgJO+1 
24 IF (J00K0) 20,20,10 
25 60 RETURN 
26 END 

11 



	

	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

OIL SHALE ANALYSIS PROGRAM 
FIX SUBROUTINE 

1 SUBROUTINE FIX(II,NOMAXIINDEX,ITABoTABLE,X,GALS,LIST) 
C 
C THIS SUBROUTINE IS A FIRST ATTEMPT AT ELIMINATING ANY OVERLAPS 
C WHICH MAY EXIST IN THE MAJOR THICKNESS TABLE BY MAINTAINING THE 
C REQUIRED OIL YIELD, 
C 

2 DIMENSION INDEX(1),ITAB(100,2),TABLE(100,3),X(NMAX,3),XINT(20,2) 
3 IF (II,LE,1) RETURN 
4 IP1 
5 10 PAINDEX(I) 
6 ISIsITABCKel, 
7 
8 
9 

IElmITA8((02) 
I32MITAB(INDEX(I+1)1 1) 
/E2mITAB(INDEX(I.1),2) 

10 AVER:LITABLE(INDEMI*1),1) 
11 DISTPTABLE(INDEX(I+1).2) 
12 BARREVITABLE(/NOEX(1+1)0) 
13 IF (IS1 o GE9/32,ANDIIE1 A LE,IE2) GO TO 40 
14 IF (IS2,GE,ISI,AND,IE2,LE,IE1) GO TO 28 
15 IF(IE1 eGE,I82) G3 TO 20 
16 15 ImI+1 
17 IF(IgGC,II) GO TO 100 
18 GO TO 10 
19 20 K102/TA9(INDEX(I),1) 
20 XINT(1,1)10X(CK,1) 
21 KINITAB(INDEX(I+1)82) 
22 
23 

XINT(1,2)RX(KK,2) 
CALL SELSUB(Xo NMAX, N# 3,11 XINTFL/STIAVER,DIST,BARREL) 

24 /F(AVER,LTe(GAL8w0,1)) GO TO 15 
25 K=/NDEX(I) 
26 25 ITAB(K.2)NITAB(INDEX(I+1)02) 
27 TABLE(K01)4AVER 
28 TABLE(K,2)*DIST 
29 TABLE(KO)*BARREL 
30 28 NIIII+1 
31 IIsII•i 
32 IF(NI,GT•II) GO TO 100 
33 DO 30 
34 30 /NDEX(J)4INDEX641) 
35 GO TO 10 
36 40 ITA8(K.1)4ITAB(INDEX(I.1)01) 
37 GO TO 25 
38 100 RETURN 
39 END 

12 



	
	

	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	

	

	  
	
	
	 	
	 		 	
	
	

OIL SHALE ANALYSIS PROGRAM 
SELECT SUBROUTINE 

SUBROUTINE SELECT(X,NMAX,N,NCOL,NNN,XINT,LIST) 
C 
C THIS SUBROUTINE COMPUTES THE AVERAGE OIL YIELDS FOR SELECTED 
C INTERVALS. 
C 

2 REAL*8 DATE 
3 DIMENSION X(NMAX,3), X/NT(2002) 
4 COMMON /INFO/ IYR/I1tO/ IDYpTITLE(14)/DATE 
5 WRITE (LIST/40) DATE,IMO,IDY,IYR 
6 WRITE (LIST/50) TITLE 
7 WRITE (LIST/60) 

HM20 
9 GO TO 5 
10 ENTRY SELSUB(X.NMAX.N.NCOLONN/ X/NT/LIST/ AVER/DISTAARREL) 
11 MM=1 
12 5 DO 30 J=1/NNN 
13 DIST=0.0 
14 YIELD=0.0 
15 BARRELP0.0 
16 DO 20 I=1/N 
17 IF (X(I01).GE.XINT(Jp1).AND.X(IO2).LE.XINT(J,2)) GO TO 10 
18 GO TO 20 
19 10 YIELD=YIELD#X(I/NCOL)*(X(I,2),4(I/1)) 
20 DISTOISTOX(I/2)40X(Ii1) 
21 DIF1sX(If2)01XCItit) 
22 DIF2aX(I,NCOL) 
23 DIF3=ABSC(3/26362501.504204E002*SORT(1203.49+126.24*DIF2))*DIF2*DI 
23 IFI*32,32) 
24 DARREL=BARRELiDIF3 
25 20 CONTINUE 
26 IF (DIST,LE,0,0) GO TO 30 
27 AVER=YIELD/DIST 
28 IF(MM.E0.1) RETURN, 
29 BARRELDBARREL/1000,0 
30 URITE (LIST,70) XINT(J.1),XINT(J/2),AVER/DISTIBARREL 
31 30 CONTINUE 
32 RETURN 

C 
33 40 FORMAT (41)0102 OIL SHALE DATA ANALYSIS 0OSGSSTATPAC f/A10/ 
33 150X,IDATE0 44,i/i,I20/1 0I2/) 
34 50 FORMAT (15)413A4,A3/) 
35 60 FORMAT CUOINTERVAL AVERAGE THICKNESS BARRELS/ACRE'ap2X,IS 
35 ITART END GPT (FEET) (IN THOU)iP/) 
36 70 FORMAT (1X/F6.1/ 101.F6.1/F8.1/F11.1/F12.1) 
37 END 

13 



	

	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	

	 	

OIL SHALE ANALYSIS PROGRAM 
PRINT SUBROUTINE 

1 SUBROUTINE PRINT(IDID,X,ApVID,LIST) 
C 
C THIS SUBROUTINE CREATES A PUBLICATION LISTING OF THE INPUT DATA 
C 

2 REAL*8 DATE 
3 
4 
5 
6 

COMMON /INFO/ IY,IM,IDY,TITLE(14),DATE 
INTEGER'IDC2),A(10),VID(2010) 
DIMENSION X(!0) 
DATA IBLK/1 ' 1 / 

7 IF (MOD(I.1,50),NE.0) GO TO 10 
8 
9 

WRITE (LIST•Z0) DATEPIM,IDY0/Y 
WRITE (LIST,30) TITLE 

10 WRITE (LIST,40) VID 
11 10 WRITE (LIST,50) IfID#CX(J),A(00121,10) 
12 /D(1)=IBLIC 
13 ID(2)8IBLK 
14 RETURN 

C 
15 20 FORMAT (11D0102 SHALE DATA ANALYSISnUSGSSTATPAC 1 ,A10, 
15 
16 

150X,IDATEitI4,1 /1 #12,1/1 ,I2,/) 
30 FORMAT (15X,13A4,A3/) 

17 40 FORMAT (1 0 UBS1 ,5X,1 SAMPLE 1 ,10(3Xf 2A4)/3)4 1 N01 ,6X01 I D 
18 50 FORMAT (1)00I4,5)(g2A408(FlOolgA1),F10.3,A1,F10,1pAl) 
19 END 



	
	

	
	
	
	
	
	
	

OIL SHALE ANALYSIS PROGRAM 
SET SU8ROUTINE 

SUBROUTINE SET (X0) 
C 
C THIS SUBROUTINE BUILDS THE ARRAY 1XX' FOR FURTHER PROCESSING BY 
C THE SUBROUTINE 'MAJOR, 
C 

2 DIMENSION X(1) 
3 
4 

COMMON /DATFIL/ XX(2500,3) 
XX(II1)4X(I) 

S 
6 
7 

XX(If2)4X(2) 
XX(Ii3)118 X(7) 
RETURN 

8 END 

15 



	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

OIL SHALE ANALYSIS PROGRAM 
FILES SUBROUTINE 

SUBROUTINE FILES 
C 
C THIS SUBROUTINE IS USED TO OPEN AND CLOSE INPUT FILES, IT IS 
C MACHINE DEPENDENT, AND WOULD REQUIRE MODIFICATION IF THIS PROGRAM 
C WERE EXECUTED ON A NON "DEC" MACHINE, 
C 

2 INTEGER OPTION(6),TAPEOI,TAPEO3 
3 
4 
5 

DATA NAMFLI,NAMFL2/1T0181 1 ,IDSKEW, 
ENTRY OPEN (OPTION,NAME,TAPEOI,TAPE03) 
NAMFLEaNAMFL1 

6 
7 
8 

IF(OPTION(2),E0,1) NAMFLE=NAMFL2 
IF(OPTIONC1)1,1) 30.10,20 

20 OPEN (UNIT=TAPE03,DEVICE=IDSKil ,ACCESS=ISEGOUTI ,FILEaISHALEI, 
8 1 DISPOSE=IDELETEI) 
9 OPEN (UNITaTAPEOt E DEVICENNAMFLE ,ACCESS=IMOUTI,FILEgNAME, 
9 
10 

1 DISPOSE=ISAVEI,PROTECTION="255) 
RETURN 

11 30 OPEN (UNITMTAPE01,DEV/CE=NAMFLE ,ACCESS=ISEQINI,FILE=NAME) 
12 10 RETURN 
13 ENTRY SHUT 
14 
15 

IF(OPTION(1)01) 50,10,40 
40 CLOSE(UNITPTAPE03,FILEmiSHALEt) 

16 CLOSE(UNITIPTAPEOI,F/LE=NAME) 
17 RETURN 
18 SO CLOSE(UNIT:TAPE01,F/LE=NAME) 
19 RETURN 
20 ENTRY OPENCD (INPUT) 
21 TYPE 60 
22 60 FORMAT CI INPUT FILE 
23 ACCEPT 70,NAMCRD 
24 70 FORMAT (A5) 
25 
25 

OPEN (UNIT=INPUT,DEVICE=i0SKBO,ACCESS=ISEQ/NI,FILE=NAMCRD,
1 DisponnISAVE0 

26 RETURN 
27 ENTRY SHUTCD 
28 CLOSE (UNIT4INPUT,FILMINAMCRD) 
29 RETURN 
30 END 

16 



	

	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

OIL SHALE ANALYSIS PROGRAM 
CUMMER SUBROUTINE 

1 SUBROUTINE COMMER(IID INDEX,ITABI TABLE,X,NMAX,COMTHK,GALS) 
C 
C THIS SUBROUTINE ELIMINATES ANY OVERLAPS WHICH MAY EXIST IN THE 
C MAJOR THICKNESS TABLE BY nAINTAINING THE REQUIRED OIL YIELD AND 
C SPLITTING THE THICKNESSES AS NECESSARY. 
C 

2 DIMENSION INDEX(1),ITAB(100,2),TABLE(100p3),IFLAG(100).X(NMAX,3) 
3 DO 180 IzI,II 
4 KININDEX(I) 
5 UmITAB(K.1) 
6 IEcITAB(K,2) 
7 DISTSV=TABLE(K#2) 
8 /FLAG(K)=0 
9 IF (DISTSY.LT.COMTHK) GO TO 10 
10 GO TO 20 
11 10 IFLAG(K)01 
12 GO TO 180 
13 20 IF (I,EQ.1) GO TO 180 
14 MMIU-1 
15 DO 170 MMM.I.MM 
16 KKcINDEX(MMM) 
17 IF (IFLAG(KK),E0.1) GO TO 170 
18 ISSmITA3(KK# 1) 
19 IEEcITAB(CK.2), 
20 IF CX(IS.1),GED X(ISSf1)11AND.X(IS.1).LT.X(IEEp2)) GO TO 30 
21 IF (X(IE,2),GT,X(/85,1),ANDI X(IE,2),LE,X(IEE12)) GO TO 40 
22 GO TO 170 
23 30 IF (TABLE(K#3),GEITABLE(KKg 3)) GO TO 60 
24 GO TO 50 
25 40 IF (TABLE(K,3).GE.TABLE(KK,3)) GO TO 70 
26 GO TO SO 
27 50 ISIIIIEE.1 
28 ITAB(Kil)sIS 
29 GO TO 100 
30 60 IEEMIS•i 
31 ITAB(KK,2)'IEE 
32 GO TO 90 
33 70 ISSOIE+1 
34 ITAB(KK,1)*ISS 
35 GO TO 90 
36 80 1E0153.1 
37 ITAB(K#2)*IE 
38 CO TO 100 
39 90 KIRKK 
40 K20K 
41 GO TO 110 
42 100 K1=K 
43 K2=KK 
44 110 105=1TM8((1,1) 

17 
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45 

50 

55 

60 

65 

70 

75 

80 

85 

OIL SHALE ANALYSIS PROGRAM 
COMMER SUBROUTINE 

IEEE2ITAB(C1/2) 
46 120 DISTSV=MIEEEt2)*X(ISSS#1) 
47 IF (DISTSV,LE240) GO TO 130 
48 IF CITAB((1,1)2E0s(ITAB(K2,2)+1)) GO TO 140 
49 IF (ITAB(K1,2).EQ.(ITAD(K2,1)•1)) GO TO 140 

IF (DISTSV,GE@ COMTHK) GO TO 140 
51 130 IFLAG(Me1 
52 GO TO 170 
53 140 DISTP0,0 
54 YIELD110,0 

BARREL:0,0 
56 DO 150 KJ*ISSSo IEEE 
57 DIF1gX(KJI2)0X(KJ,1)
58 DIF2=X(K143) 
59 DIF3PABSt(3.26362501,584284E•02*SART(1203.49.0126.24*DIF2))*DIF2*DI
59 IFI*32.32) 

BARREL=BARRELOIF3 
61 DISTaD/STOIF1 
62 150 YIELDaYIELD♦DIF2*DIF1 
63 AVER=YIELD/DIST 
64 TABLE(K161)11AVER 

TABLE(K1,2)PDIST 
66 TABLE(K1,3)4BARREL 
67 IF (AVERIGE8(GALS00.1)) GO TO 170
68 IF (X(ISSS.3).GTOC(IEEE,3)) GO TO 160 
69 ISSS=ISSU1 

ITABCK101,111ISSS 
71 GO TO 120 
72 160 IEEE=IEEE•1 
73 ITAB(K1,2)*IEEE 
74 GO TO 120 

170 CONTINUE 
76 180 CONTINUE 
77 Iii 
78 190 IF (IFLAG(INDEX(I)),NEG O) GO TO 210 
79 200 Is114.1 

IF (IeGTelI) GO TO 230 
81 GO TO 190 
82 210 
83 IF (Ie GT,II) GO TO 230 
84 DO 220 J=1,11 

220 INDEX(J)21INDEM41) 
86 GO TO 190 
87 230 CONTINUE 
88 RETURN 
89 END 

18 
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