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ABSTRACT

This program is a revision of the CABFAC program of Kovan and Imbrie
(1971) which incorporates the following improvements: each factor is
plotted agéinst depth on the printer; samples are ordered stratigraphica]ly
by the program, so that input data need not be ordered stratigraphically;
an option has been added to transform all variables to zero means before
calculating the cosine-theta matrix; and all subroutines are variable-
dimensioned, so that the size of .the program may be changed by simply

altering the main program.

INTRODUCTION

The CABFAC program of Klovan and Imbrie (1971) was designed to perform
a Q-mode factor analysis of data.sets with a large number of samples (N) |
and a smaller number of variables (n). A direct solutions of a Q-mode
factor analysis involves manipulating an N x N matrix of numbers; this
approach is not possible when N is large. CABFAC uses matrix transformations
to reduce the problem to perform Q-mode analyses involving hundreds of
samples. h

I wished to use CABFAC to study pollen samples from sediment cores
in order to compare the results with those obtained by using principal
component analysis (Adam, 1973). A card deck and 1isting of the program
were provided by John Imbrie and N. Kipp for CABFAC DELUXE, their own
version of the program which provides graphical printout of the factors not

available in the published version (Klovan and Imbrie 1971).



The program as supplied by Imbrie and Kipp wo}ks well for pollen
data. In the course of my work I have made several modifications to the
program that make it easier to use, easier to change, and more economical
to run. This report describes those changes and provides a listing of the
program. The reader is referrred to the original published version of the
program (Klovan and Imbrie, 1971) for a full discussion of the mathematical
procedures followed and the input variables used. Only the modifications

are described here.

Graphical output

CABFAC DELUXE used a general-purpose graphical output subroutine,
PLOT, which is very inefficient. Data values were'simply scaled from
minimum to maximum, with the resiilt that there is no plotted zero y-axis
and the values chosen for scale mdarks are completely arbitrary and not
symmétrica] about zero; numeric data values are not printed on the graph
either.

For CABFAC/USGS this routine has been completely reviritten as PLOTTA.
Each factor is plotted about a zero y-axis, and the scaling factor used
is easy to read. Each data point may be plotted either as a single poiht
(default) or as a bar extending from the data point to the zero axis. Any
character may be used for plotting; default character is a plus (+). 1In
addition to the graphical versio n of the data, the sample identification,
sample depth and the plotted data value are printed.

PLOTTA is a}so much faster than PLOT. In one test run using the
46 x 42 Osgood Swamp data matrix (Adam, 1974), use of PLOTTA resulted in



a program execution time decrease of about 5% as compared with PLOT.

Zero-mean data transformation

In working with pollen data, I have found it useful to transform
each variable to a zero mean before calculating the similarity-coefficient
matrix (Adam, 1974). This option has been added to the program, and may

be selected by punching a '3' in column 16 of control card number 2.

Stratigraphic ordering of samples

CABFAC DELUXE 1lists output in the same order in which it appears in
the input deck. CABFAC/USGS eliminates this restriction, at the added
cost of requiring that sample depth be punched with the input data for each
sample. Depth is considered to increase downward, but an option is
provided for depth to increase upwards, as might occur using elevational
data from outcrop sampling.

Ordering is done only once, just after the data has been read, using
subroutine THREAD. This routine creates a threaded 1ist that specifies
the order in which samples are to be listedfor output, and this list is

referred to for all subsequent printing and punching operations.

Dimensioning

CABFAC DELUXE is dimensioned to handle up to 60 variables and 500
samples; any changes in these limits requires redimensioning all subroutines.
IN CABRAC/USGS I have changed all subroutines to variable dimensions, so

that changes may be made by‘simp1y changing the main pngram.
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CABFAC/USGS is currently dimensioned to handle up to 200 samples
and 60 variables; this may be changed by changing the main program
dimension statements and also changing the statements that define values
for MAXSAM and MAXVARX in the first executable statements after the
dimension statements. When increasing the maximum number of samples,
be particularly careful in changing the EQUIVALENCE statements; mistakes

here can lead to subtle but significant errors.

Resequencing of statements

CABFAC DELUXE shows the usual signs of a mature program in that the
FORTRAN statement numbers are rather haphazard. CABFAC/USGS has been run
through another program, TIDY, that has renumbered the program deck so that
statement numbers are in numerical order and FORMAT statements are grouped

together at the end of each program or subroutine.
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Control card 1:

APPENII X A

INPUT DATA PREPARATION

Cols. 1- 2 - Number of jobs to be run. For each job, there must

must be a data deck, as defined below.

Each data deck consists of the following:
Job title card
Job control card
Variable name cards
Variable format cards (3 cards, always)
Sample data cards

These are described in detail below:

Job title card:
Cols. 1-80-

Job control card:

Cols. 1- 3-
Cols. 4- 7-
Cols. 8-12-
Col. 14—
. Col. 16-
Cols. 17-18-

Cols. 19-20-

Any job title

NV, the number of variables
NS, the number of sazples
Percent of information required, F5.0
If greater than zero, input data will be transformed
to percentages before analysis.
ITRAN S, values as follows:
0= no transformation
1= transform each variable to Z of maximum value
2= transform each variable to % of range
3= transform each variable to zero mean
NROT, number of factors to be rotated. If NROT=0, the
program will select enough factors to describe the
percent of information required or 10 factors, whichever
is less, and will then produce VARIMAX factor sets for
that set of factors and for all smaller sets down to
2 factors. If NROT is specified, only one set of VARLI MAX
factors will be produced.
IFPUN, punch control, values as follows:
-2= punch everything (not reco-mended; this will punch
your data again)
-1= punch VARIMAX factor and factor score matrices
0= no punch
1= punch raw data only
2= punch percentage data only
3= punch transforzed data only
4= punch normalized data only
5= punch VARIMAX factor matrix only
6= punch factor score matrix only
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Job control card, continued:
Cols. 26-27- Plot option, as follows:
-1= Plot VARIMAX factor scores only

0= No plot
1= Plot data and VARL MAX factor scores
Col. 29: MEND, exit control, as follows:

= complete analysis of data deck
= exit after printing raw data
= exit after printing sample percentage data
= exit after printing transformed data
= exit after printing normalized data
Col. 30: stratigraphic order, as follows:
blank= depth increases downward
1= depth increases upward (If you use the wrong value,
your graphical output will be printed upside down. )
Col. 34: point/bar control for plots:
blank= data points plotted with a single character
ncn-blank= data points plotted as a bar between
the data point and the zero axis.
Col. 35: character used for plotting. If left blank, '+' will
be used. :

Variable name cards: punch variable names, 10 per card in 2A4 format.
Use only as many cards as you need.

Variable format cards: 3 cards containing the variable data format,
starting in col. 1 of the first card with a left parenthesis.

Smnple data cards: for each sample, as many cards as are required to
contain the data in the format given on the variable format cards.
Data items must appear in the following order:

Items 1-3: sample identification, up to 12 characters total.
These will be printed on the output in 3A4 format.

Item 4: sample depth

Items 5-(n+4): data values for items 1 through n.

LN



APPENDIX B
PROGRAM LISTING
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CABFAC/USGS ® QUASI=-Q=-MODE FACTOR ANALYSIS A 1
A 4

THE ORIGINAL PROGRAM ON WHICH THIS VERSION IS BASED IS DESCRIBED A 3
IN A 4

A S

KLOVANy Jo Eoe AND IMBRIEs JOHNe 1971 = A 6

AN ALGORITHM AND FORTRAN=IV PROGRAM FOR LARGE=SCALE Q=-MODE A 7
FACTOR ANALYSIS AND CALCULATION OF FACTOR SCORES: A 8
MATHEMATICAL GEOLOGYy VOL. 39 NO. 1y PP, 61~77, A 9

A 10

THE MODIFICATIONS INCORPORATED IN THIS VERSION ARE DESCRIBED IN = A 11
A 12

ADAM, DAVID P,y 1976 A 13
CABFAC/USGSes A FORTRAN PROGRAM FOR Q=-MODE FACTOR ANALYSIS OF A 14
STRATIGRAPHICALLY ORDERED SAMPLES ) A 15

U, Ss GEOLOGICAL SURVEY OPEN=FILE REPORT NUMBER 76=2/4 A 16

A 17

A 250

- W W e e ®e ee e " E e W W - e @ W - W--® m e B e ® e S e o A 260
A 270

CONTROL CARD SET=UP A 280
P Y Ll L LI T T Ty T PP e YT Y P Y P Y T T L TR T L L L Y A 290
A 300

FIRST CARD COLS 1=2 : THE NUMBER OF JOBS TO BE RUN -A 310
A 320

FOR EACH JOB THE FOLLOWING CONTROL CARDS ARE NEEDED A 330
A 340

CONTROL CARD 1t A 350
COLUMNS 1 = 80t ANY JOB TITLE A 360
CONTROL CARD 2t A 370
COLS 1=3 = NV = NUMBER OF VARIABLES (MAX., OF 60) A 380
COLS 4«7 = NS = THE NUMBER OF SAMPLE POIKNTS (MAX OF S00) A 390
COLS 8+=]12 = PERCENT INFORMATION REQUIREDFS,.0 A 400
COL ‘14 = PERCENT SAMPLE CALCULATION OPTION A 410
COL 16 = ITRANS = 0 FOR NO TRANSFORMATIONy = ] FOR % MAXIMUM A 420 .
TRANSFORMATIONy = 2 FOR % RANGE TRANSFORMATION, A 430

= 3 FOR ZERO MEAN TRANSFORMATION ON VARIABLES. A 440

COL 17+18=NROTy FOR SPECIFIED ROTATION A 450
COL 19=-20¢ IFPUN= PUNCH CONTROL A 460
=2=PUNCH EVERYTHING A 470
=1=PUNCH VARIMAX FACTOR AND F MATRICES ONLY A 480
0=NO PUNCH A 490
1=RAW DATA ONLY A S00

2=% SAMPLE DATA ONLY A S10

3= TRANSFORMED DATA ONLY (% MAXIMUM WHEN ITRANS = 1 A 520

% RANGE WHEN ITRANS = 2, A S30

ZERO MEAMN WHFN ITRANS = 3) A S40

4=NORMALIZED DATA ONLY A 550
S=VARIMAX FACTOR MATRIX ONLY A 560

6=F MATRIX ONLY A 570

COLS 26=27: PLOT OPTION, =|=VARIMAX$0=SKIPt+]l= DATA + VARIMAX A SAR0
COL 29¢ MEND = EXIT CONTROL A 590
0=SUPPRESS OPTION A 600
1=EXIT AFTER PRINTING RAW DATA A 610
2=EXIT AFTER % SAMPLE A 620
3=EXIT AFTER % RANGE OR % MAXIMUM A 630
4=EXIT AFTER NORMALIZED DATA A A4O
COL.,30=STRATIGRAPHIC ORDER, IF DEPTH INCREASES DOWNWARDS» A 650
LEAVE BLANK,» ELSE PUNCH Af'}n, A 660
COL, 34 = BLANK FOR POINT PLOTSs NON=8BLANK FOR BAR HISTOGRAMS, A 670
COL, 35 = CHARACTER TO BE USED FOR DATA POINTS OR HISTOGRAM BARS A 680
A 690

ON PLOTS. IF BLANKs tet WILL BE USED.
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10

CD(S) 3t VAR, NAMFS.10 PER CD TN 244 FMT
CONTROL €NS 4t THREE CDS CONTAINING DATA FORMAT

THE FIRST 12 CHARACTERS ON THE DATA CARD ARF KESERVED FOR IDENT,

AND THE NEXT FIELD IS RESERVED FOR SAMPLE DEPTH

DIMENSION F(250+¢10) s COM(250)¢ DEPTH(250)

DIMENSION X(60)9 R(60+60)9 A(60960)s FS(60+10)e AA(60)y BB(60)s CC
1(60)+ DDt60)

DIMENSION Q(10)s VAR(10)s XX(10)s T(10010)s SIGMA(60)s COMAL (250)
DIMENSION XXX (250¢60)s TAG(25093) 9 VNAME(604+2)

REAL MAX(60)+MIN(K0) ¢MFAN(60)

DIMENSION TITLE(20)e FMT(60)

INTEGER PSAMsUPPsORDER(250)

LOGICAL PUNCH UP¢BAR

DATA BLANK/Y v/4PLUS/ e/

COMMON KT1+KT2+KTIsKTLsKTSesIFPUNPLOT+BARICHAR

EQUIVALENCE (XXX(lol)oF(lol))e (XXX(1eS)sR(1s1))s (XXX(1923)9eA(lsl
1))e (XXX(1041)0AAL1) )9 (XXX(1042)eBB(1))s (XXX(1+43)9sCC(1))y (XXX(
21944) sDD(1) )y (XXX (1945)4FS(191))s (IFPUNeIPUN)

EQUIVALENCE (COMAL (1) eXXX(1+60))

KT1 CARD READER

KT2 CARD PUNCH

KT3= PRINTER

KT4 & KTS = SCRATCH TAPES

MAXSAM=2S0

MAXVAR=60

KT1=5 .
KT2=7

KT3=6

KT4=9

KTS=8

13=3

110=10

READ (KT1+330) NJOBS
NJOBS=NJOBS=1

IF (NJOBS) 325+10,10
REWIND KT4

REWIND KTS

CHAR=PLUS

BAR=.FALSE.

READ (KT1+335) TITLE
WRITE (KT3.340) TITLE
READ (KT19345) NVeNSsQUITIPSAMyITRANSsNROT S IFPUNIPLOT¢MENDWUPPIHIS
1T+PBAR

UP=,FALSE,.

IF (HIST.NE,BLANK) BAR=,TRUE,

IF (pBARaNEaBLANK) CHAR=p8AR

IF (UPP,.NE,0) UP=,TRUE,

READ (KT1933S) ((VNAME(JeI)sI=192)sJ=19eNV)}

READ (KT1+335) FMY

WRITE (KT34350) NVNS

WRITE (KT3+540) FMT

TRACE=0.

SN=MN

VN=NV

SSN=SQRT(SN)

SVN=SURT (VN)

IF (PSAM,EQ.0.AND.ITRANS,EQ.0) GO TO 1S

WRITE (KT3,250) : : .

/0

PPPPPPPPPPPEPLPPERPDEPD DD

700
710
720
730
740
750
760

> P PP P>

780

800
810
820
830
840
850
860
870
880
890
900
910
920
930
940
89S0
960
970
980
990
Al000
Al010
A1020
Al030
Al040
A1050
A1060
Al1070
A10A0
A1090
All00
Alllo
Al1120
A1130
Al1140
All150
Alle60
All70
A1180
Al190
Al1200
Al210
Al220
Al1230
Al240
A1250
A1260
Al270
Al12R0
Al1290
Al1300
Al1310
Al1320
£1330
Al340
A1350



c g S S T T T S R 1Y
c READ RAW DATA AND STORE IN XXX} TAG A1370
15 DO 20 K=1sNS A1390

20 FREAD (KT1eFMT) (TAG(KeI)sI=193)sDEPTHI(K) 3 (XXX (K1) sI=1sNV) A1400

c ' A1410
c Al430
CALL THREAD (DEPTHsORDERsNS,ITOPUP) A1440

WRITE (KT3,365) TITLE A1450

IF (IPUNJNE.1+AND.IPUN, NE.-E) GO TO 30 A1460
K=ITOP A1470

WRITE (KT2+335) TITLE A1480

WRITE (KT2,505) A1490

DO 25 KA=14NS A1500

WRITE (KT24370) Ke(TAG(KsI)sI=193) sDEPTHI(K) o (XXX(KsI)eI=1sNV) A1510

25 X=ORDER (K) A1520

30 CONTINUE A1530
CALL WRITE (XXXsTAGsNSsNV4VNAME ¢sMAXVARsMAXSAM¢ORDER s ITOPsDEPTH) A1540

c A1550
Covons - - e Ladndadd 4 - - - A1SA0
c PLOT ROUTINE FOR DATA A1570
c A1580
Comecccccrccncrcccrnccrrrecccccnaanres T - A1590
c A1600
IF (PLOT.LE.0.0) GO TO 40 A1610

DO 35 K=1sNV . A}520

WRITE (KT3,535) (VNAME (KsJ)sJ=1+2)sTITLE ’ _ Al1630

35 CALL PLOTTA(XXX{1eK) ¢yNSyTAGIKsMAXSAMsDEPTHsORDERITOP+13) A1640

40 IF (MEND.EQ.1) GO TO S A1650

c A1660
c A1680
c T A1690
¢ MAIN DATA OPTION BRANCH A1700
c B T O T SR e A1710
c A1720
IF (PSAM,LE.0) GO TO 70 A1730

WRITE (KT3,375) A1740

o A1750
¢ PRy L S R 8 ce—em= ceceeccmeccman A1760
c PER CENT SAMPLE COMPUTATIONS A1770
¢ e Sy s A1780
c A1790
WRITE (KT3,340) TITLE " A1800

DC 55 K=1sNS A1810
TOT=0,0 A1820

DO 45 I=1sNV A1830

45 TOT=TOTeXXX(Ks1) A1840
WRITE (KT3,380) KeTOT A1850

DO SO I=isNV A1860

S50 XXX(KeI)=XXX(KsI)®100,/TOT A1870

55 CONTINUE ' A1880
WRITE (KT3,385) TITLE A1890

IF (IFPUNJNEs2¢ANDIFPUNJNE.=2) GO TO 65 Al1600
K=ITOP A1910

WRITE (KT2+335) TITLE A1920

WRITE (KT2+510) A1930

© DO 60 KA=14NS A1940

60 K=ORDER (K) A1950
WRITE (KT25370) Ko (TAG(KsI)eI=193) sDEPTH(K) ¢ (XXX(Ks 1) T=1sNV) A1960

65 CALL WRITE (XXXsTAGoNSyNVyVNAME s MAXVARyMAXSAMORDFD s JTOP s IFPTH) 21570

IF (MEND.EQ,2) (O TO S A1980

c A1990
c B T TR PR A2000
c AZOIO‘

/!
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10

75

80
RS

90
]

100

105
110
115

120
125

130

135

140

14¢

150

155
160

TRANSFORMATIGN 70 % RANGE 0R % MAXIMUM QR ZFRO VARIABLE MEANS,

- D D W D e D TP P D D U D AR D D WD D G A D D D D D P D D G D D R D WD B A TP D P Y D W W WD D W

IF (ITRANS.LE.0) GO TO 1SS

IF (ITRANS,NE,3) GO TO 75

WRITE (KT73,3%0) TITLE

DO 125 J=1.NV

XMAX=XXX({]1ed)

XMIN=XMAX

DO 85 K=2+NS

IF (XXX (KsJ)GE,XMIN) GO TO 80
XMIN=XXX(Ke¢J)

IF (XXX (KeJ) eLEXMAX) GO TO 85
XMAX=XXX (KeJ)

CONTINUE

IF (ITRANS,GT.l) GO TO 100

DO 95 K=1sNS

XXX (Ko J)=XXX (K9J) /XMAX

GO TO 125

IF (ITRANS,GT,.,2) GO TO 110
RANGE=XMAX=XMIN

DO 105 K=1,yNS

XXX (KoeJ)=(XXX(KsJ)=XMIN) /RANGE
GO 70 125

ASUM=0,0

DO 115 K=],.NS

ASUMZASUMe XXX (Ko J)

ASUM=ASUM/NS

DO 120 K=1eNS

XXX (KsJ)=XXX(KeJ)=ASUM

WRITE (KT34395) Js (VNAME (JeK) sK=192) s ASUM
CONT INUE -
PUNCH=,FALSE, :

IF (IFPUNEQe=2.0RIFPUN,EQs3) PUNCH=,TRUE,
IF (PUNCH) WRITE (KT2+33S) TITLE
IF (ITRANS,GT.1) GO TO 130

WRITE (KT3,400) TITLE

IF (PUNCH) WRITE (KT2+515)

GO T0 140

IF (ITRANS,EQ.3) GO T0O 135S

WRITE (KT3,410) TITLE

IF (PUNCH) WRITE (KT2+520)

GO TO 140

WRITE (KT3,40%8) TITLE

IF (PUNCH) WRITE (KT2+525)

CONT INUE

IF («NOT,PUNCH) GO TO 150

K=ITOP ’

DO 145 KA=]1sNS

WRITE (KT24370) Ko (TAG(KsI)e1=143) oDEPTH(K) o (XXX(Ks1)eI=1sNV)
K=02DER (K)

CALL #ARITE(XXXeTAGeNSeNVVNAME ¢yMAXVARYMAXSAMORDER ITIPyDEPTH)
IF (MENDLEQ.3) GO TO0 S

PUB XXX ON KTS

D ey D R D D D s A D D D EP D D GRS P W W W WP A s WP W o D T D S ED TR B 4D G SR S AR G S D G T S D A G WD A

DO 160 K=]1,NS
WRITE (KTS) (XXX (KeJ)eJ=1sNV)
REWIND KTS

MEAN=VARIABLE MEANS

/-

A2020
A2G30
A2040
A2050
A2060
A2NTN
A2080
A2090
A2100
A2110
A2120
A2130
A2140
A21S0
A2l60
A2170
A2180
A2190
A2200
A2210
A2220
42225
A2230
A2240
A22S0
A2260
A2270

‘A2280

A2290
A2300
A2310
A2320
A2330
A2340
A2350
A2360
A2370
A2380
A2390 -
A2400
A2410
A2420
A2430
A2440
A2450
A2460
A2470
A24R0
A2490
A2500
A2520
A2S10
42530
AZ540
A2550
APSAD
A2570
42580
A2590
A2600
A2610
A2620
A2630
A2640
A2650
AZ2660
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165

SIGMA=VART ARLE STD,LDEVS,
MIN=VARIABLE MINIMUMS
MAX=VARIABLE MaAXIMUMS

LT Y L YL L e r ey Yy X Y Y Y Y Y Y LY X3 - - L T Y 3

DO 165 J=]l.NV
MEAN(J)=0,0
SIGMA(J)=0,0
MIN(J)=1,0E30
MAX (J) ==1,0E30

DO 165 I=]1¢NV
RtI+J)=0,

BEGIN READ IN LOOP AND COMPUTATION OF BASIC STATS,

' DO 185 K=1,NS

170

175

180

185

190
195

COM(K) =0,

SAMSSQ=0,0

READ (KTS) (X(I)sl=1sNV)
DO 175 J=1le.NV

MEAN (J) sMEAN(J) X (J)

SIGMA (J)=SIGMA(J) X (J) 882

IF (X{J)}4GT.MINtJ)) GO TO 170
MIN(J)=X(J)

GO Y0 175

IF (X(J).LTeMAX(J)) GO TO 17S
MAX (J)=X(J)

COMPUTING VECTOR LENGTHS

SAMSSQ=SAMSSQeX (J) *X (J)
SAMSSQ=SQRT (SAMSSQ)
COM (K) =SAMSSQ

NORMALIZE THE DATA AND PUT IT ON KT4

DO 180 J=1l+NV
X(J)=X(J)/SAMSSQ
XXX (KeJ)=X(J)

WRITE (KT4) (X{J)eJd=]19sNV)

COMPUTE PSEUDO COS THETA MATRIX

D P D AP D D W D D D wn DD TP U W D D P D W W W D WGP S D WD P D DD D G D D D W WP A WS UD A D G WP D A A S D WD TR W W W w W

CONTINUE

IF (IFPUNGNE 4o ANDIFPUNGNE.=2) GO T0 195

WRITE (KT2+335) TITLE

WRITE (KT2+530)

K=1TOP

DO 190 KAa=1¢NS

WRITE (KT2+4370) Ke(TAG(KeI)sI=1¢3) sDEPTHI(K) ¢ (XXX(Ks1)sI=1sNV)
K=0RDER (K) ’

CONTINUE

LRITE (KT35415) TITLE )

CALL WRITE(XXXsTAGINSINVVNAME ¢y MAXVARIMAXSAMyORDERY ITOPIDERPTH)

/3

A2&TO
A26R0
A2690
A2700
A2710
AZ2720
A2730
A2740
A27S0
A2760
A2770
AZ2780
A2790
A2800
A2810
A2820
A2830
22840
A2850
A2B60
A2870
A2880
A2890
A2900
A2910
A2920
A2930
A2940
A2950
A2960
A2970
A2980
A2990
A3000
A3010
A3020
A3030
A3040
A3050
A3060
A3070
A3080
A3090
A3100
A3110
A3120
A3130
A3140
A3150
A3160
A3170
A3180
A3190
A3200
A3210
A3220
A3230
A3240
A3250
A3260
A3270
A3280
A3290
A3300
A3310
A3320
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200

20s5
210

215

220

225

230

235

IF (MEND.EQ.4) GO TO S
REWIND KT4

DO 200 K=1,NS .
READ (KT&4) (X(J)eJd=1aNV)
DO 200 I=1leNV

DO 200 J=IeNV
R{Ted)=R(IeJ)eX(1)®X(J)
REWIND KT5

REWIND KT4

IF (ITRANS,GT.0) GO TO 20S
WRITE (KT3,420) TITLE

GO TO0 210

WRITE (KT3,425) TITLE
WRITE (KT3,430)

DO 220 I=14NV
DO 215 J=1l.NV
R(JeI)=R(1eJ)

MEAN(I)=MEAN(1) /NS
SIGMA(1)=SQRT((SIGMA(I)/NS)=MEAN(])®%2)
WRITE (KT34435) (VNAME(IsK)yK=192) sMEAN(I)9SIGMA(T) eMIN(I) eMAX(T)

TRACE=TRACE+R(I+1)

CALL THE EIGEN VALUE ROUTINE -

CALL HDIAG(RsNVeAsXeMAXVARsAA+BBsCCoDD)

LT LT P Y PY R Y PR Y Y P P L L R L L L P P L L L T L L L L L 2

R{I+I) CONTAINS THE EIGENVALUES
A CONTAINS THE EIGENVECTORS

NOW DETERMINE THE RIGHT NUMBER OF EIGENVALUFS

WRITE (KT349440) TITLE

EVSUM=0 .

DO 225 I=1,NV

IF (R(I+1).LT,0,0001) GO TO 230
NF=T
EVSUM=EVSUM+R(T+1)1%100,/TRACE
WRITE (KT739445) IsR(Is1)sEVSUM
IF (NF.GE.10) GO TO 230

IF (EVSUM,GE,QUIT) GO TO 230
CONTINUE

TRANSFER EIGENVECTORS TO FSt EIGENVALUES TO Q

DO 235 J=1,4NF

QUN=R(Jed)

D0 235 I=1.NV

FS(IeJ)=A(14J)

WRITE (KT3+450) TITLEs (JeJd=1sNF)

rf

23330
£3340
A3350
A3360
A3370
433R0
A3390
A3400
A3410
A3420
A3430
A3440
A3450
A3460
A3470
A3480
A3490
A3500
A3510
A3520
A3530
A3540
A3550
A3560
A3570
A3580
A3590
A3600
A3610
A3620
A3630
A3640
A3650
A26A0
A3670
A36R0
A3690
A3700
A3710
A3720
A3730
A3740
A3750
A3760
A3770
A3780
A3790
A3800
A3810
43820
A3830
A3840
A3850
A3Ken
A3870
A3880
A3890
A3900
A3910
A3920
43930
A3540
A3950
A3960
A3970
A3980

¥
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255
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265
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275
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285

290

BEEGIN MAJOR LOOP COMPUTING THE PRINCIPAL FACTOR MATRIX

D D D D D T e P T e s D D D U D S D AR D D D D D P AR P D s D D P D D e TP B D (Y S G D P G S D D D Wb D D R A D D WD Y W e

DO 240 I=1.NF

VAR (1) =0,

DO 255 K=1,NS

READ (KT&4) (X(I)eI=1eNV)

DO 245 J=1¢NF

F{KsJ)=0,

DO 245 I=1¢NV
FIKeJ)=sX(I)RFS(Ted) oF (Ko J)
coMaL (K)=0,0

DO 250 J=1,.NF
DPA=F (Ko J) @02

COMAL (K) =COMAL (K) «+DPA

VAR (J) =VAR (J) +0PA

WRITE (KTS) (F(Kel)elI=)eNF)
CONTINUE

K=ITOP

DO 260 KA=]4sNS

WRITE (KT34455) (TAG(KedJ) 9J=193) 9DEPTH(K) ¢ COMAL(K) o (F{KsI)eI=19NF)
K=0RDER (K)

DR P D P e DD P P P D AR T P D AP R P U e AR AR O WP G D D D WD 4D D IR P AP D gp WP D U o D D G W G D G @D GP U D D WS GD O WD 45 WD WD W = e

EXPRESS COLUMN SuM OF SQUARES AS A PERCENT OF TOTAL VARIANCE

DO 265 I=1,NF
VAR(I1)=VAR(1)/TRACE®*100,
X(1)=VAR(])

DO 270 J=2,NF

Ksd=l .
X(J)=X(K)+VAR(J)

WRITE (KT3,460) (VAR(I)sI=1eNF)
WRITE (XKT3,465) (X(I)sI=1sNF)

COMPUTE PRINCIPAL FACTOR SCORES

WRITE (KT34470) TITLEs (Jed=1sNF)

WRITE (KT3,355)

D0 275 I=1sNV

WRITE (KT3,475) (VNAME(I+K) 9K=192) s (FS(IsJ}sJ=1sNF)

COMPUTE SCALED PRINCIPAL FACTQR SCORE MATRIX

WRITE (KT3,480) TITLEs(Jed=1eNF)

WRITE (KT3,4355)

DO 285 I=1.NV

DO 280 J=1sNF

XX (J)=FS(IsJ) #SVN

WRITE (KT39475) (VNAME(TsK) oK=192) 9 (XX {(J) rJ=1+NF)

NFF =NF

IF (NROTL.EQ.O0) GO TO 265
NF=NROT

CONTINUE

~CALL VARIMAX ROTATION PROCEDURE

1 5

A399(0
44000
A4010
AGO20
44030
AL0GO
A4Q0S0
A4LQ060
A4070
A40R0
A4090
A4100
A4l10
A4120
A4130
A4140
A4150
A4160
A4170
A4180
A4190
AL200
A4210
A4220
AL230
A4240
AL250
A4260
AL270
A4280
44290
A4300
A4310
AG320
A4330
AL340
A4350
A4360
A4370
A43R80
A4390
A4400
A4410
A44L20
A&s30
AG44l
A4450
ALGKD
A&470
A4430
A4490
AL3nn
A4510
AaS20
A4530
A4540
A4550
A4S560
A4S70
AGSAQ
A4590
A4600
A4L610
A4620
A4630
A4640
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[eXeXe Ke Nl

295

300

305
310

315

320

325

330
335
340
345
350

355

.360

365
379

372

380
385
390

CALL VARMAX(NF oNSeNVeTITLEsF s TeCOMsTAGeNROTsMAXSAMIDEPTHSORDERWSITO
1P»139110)

COMPUTE VARIMAX F. SCORE MATRIX

WRITE (KT3+485) TITLEs (JeJx:]1sNF)

WRITE (KT3,35%)

PUNCH=,FALSE.,

IF (IPUNJEQ.(=2) ,OR,IPUN.EQ,(=1),OR,IPUN,EQ,6) PUNCH=,TRUE,
DO 310 K=1,4NV : .

DO 300 I=14NF

XX(1)=0,

D0 300 J=1yNF

XX(I)=FS(KeJ) 2T (JsI)eXX(])

COMPUTE SCALED VARIMAX FACTOR SCORE MATRIX

DO 305 J=1lNF

A(KoJ)=XX(J)®SVN

IF (PUNCH) WRITE (KT2+490) Ko (VNAME(KeI)eI=102) o (XX (J)eJmleNF)
WRITE (KT34475) (VYNAME(KeI)eI=192)9 (XX(J)eJ=1sNF)

WRITE SCALED VARIMAX FACTOR SCORE MATRIX

WRITE (KT3,495) TITLEs(JeJ=1sNF)

WRITE (KT3,355)

DO 315 I=1leNV

WRITE (KT3447S) (VNAME(I+K)eK=192) s (A(IeJ)eJ=1sNF)

CHECK TO SEE IF ADDITIONAL ROTATIONS ARE REQUIRED

IF (NROT,GT.0) GO TO S
NF=NF =1

IF (NF.,LT.2) GO T0 5

IF (X(NF)eLT+75.0) GO TO S
REWIND KTS

DO 320 K=14NS

READ (KTS) (F(KsI)sI=1sNFF)
GO TO 290

WRITE (KT3,500)

sToP

FORMAT (12)

FORMAT (20A4)

FORMAT (1H1,20A4)

FORMAT (I36149F5,0941295X9F2.0012911+T3442A1)

FORMAT (23HONUMBER OF VARIABLES = +13+4X921H NUMBER OF SAMPLES = »
*Ta)

FORMAT (1HO)

FORMAT (29HONGC DATA TRANSFORMATIONS MAOE)

FORMAT (1SHIINPUT DATA == 420A4)

FORMAT (1Xe13¢2Xe324e2X8F1044e¢/ 2 ({BF1N,4))

FORMAT {(AGHOSAMBLES HMAVE BFEFN RECALCULATED TO PERCENT REFORE ANY O
1THER OPERATION)

FORMAT (1SH SAMPLE NUMBER2Xs14¢3X9eSHTOTALF10.2)

FORMAT (41H1DATA EXPRESSED AS PER CENT OF SAMPLE == +20A4)

FORMAT (44HIVARTIARLE MEANS SUITRACTED FROM 95w DATA == 320A4)

/6

A4RSN
AGKRAQ
AubTD
A4LHRO
A«630
A+700
As710
ALT20
A4730
A4T4H0
A47S0
44760
A4770
A4780
A4790
A4800
A4R10
A4820
A48130
A4840
A4B8S0
A4R60
A4870
A4880
A4R90
A4900
44910
AGSP0
A4930
A4940
A4950
A4960
A4970
A4QR](Q
A4390
ASONO
AS010
AS5020
ASQ30
AS040
A50S0
AS060
AS070
AS(080
AS090
AS100
AS110
AS120
AS113n
AS140
AS1S0
AS160
AS170
AS180
AS5190
ARPNO
AS210
AS5220
AS230
AS240
AS250
AS250
AR2TN
AS290
457300



395 FORMAT (1Xe]SeSXe2849F10,3)

400 FORMAT (48HIVARTIARLES TRANSFORMED TO % NOF MAXIMUM VALUE == 320A4)
405 FORMAT (4O0HIVARIARBLES TRANSFORMED TO ZERO MFANS == +920A4)

410 FORMAT (46HIVARTARLES TRANSFORMED TO % OF THEIR RANGE == 420A4)
41S FORMAT (20HINORMALIZED DATA == 220A4) .

420 FORMAT (36HIGENFRAL STATISTICS FOR RAW NDATA == 420A4)

425 FORMAT (44M1GENERAL STATISTICS FOR TRANSFORMED DATA == 420A4)

430 FORMAT (1HO+T35¢8HSTANDARD /93X e8HVARIABLET20¢7HAVERAGE 9 T34¢GHDEV

1JATION TSOe THMINIMUM o T65 ¢ THMAXIMUMe /)
435 FORMAT (3Xe2A444F15.4)

440 FORMAT (16H1EIGENVALUES == 420A4¢//sT23410HCUMULATIVEs/+s7H NUMBER)

13X+ 10HEIGENVALUE + 3X s SHVARIANCE ¢/)
445 FORMAT (I54F14.49F11¢3)

450 FORMAT (30H1PRINCIPAL FACTOR LOADINGS == 920A469//¢4Xs6HSAMPLE 45X 5

1HDEPTHs4X s SHCOMM, s 154918}
455 FORMAT (1H +3444+12F8,4)
460 FORMAT (9HOVARIANCE+20X+10F8.2)
465 FORMAT (14H CUM, VARIANCE.15X+10FB8.2)

470 FORMAT (34HIPRINCIPAL FACTOR SCORE MATRIX == 920A4+//+9Xs8HVARIABL

1Ee3Xe101I9)
475 FORMAT (1H ¢8Xs2A444Xe10F9,3)

480 FORMAT (41H1SCALED PRINCIPAL FACTOR SCORE MATRIX == 920A4¢//49X¢8H

IVARIABLE3X,1019)

485 FORMAT (32HIVARIMAX FACTOR SCORE MATRIX == 420A49//+¢6Xs8HVARIARLE s

16X+1019)
490 FORMAT (1H 913¢2Xe2A496Xe6F10.4/4F10e4)

495 FORMAT (33HISCALED VARIMAX FACTOR SCORES == +20A49¢//+3X+8HVARIABLE

1¢3X41019)
500 FORMAT (18HINORMAL END OF J0B)
S05 FORMAY (31HRAW DATA IN STRATIGRAPHIC ORDER)
510 FORMAT (34HPERCENTAGES IN STRATIGRAPHIC ORDER)
515 FORMAT (46HPERCENT OF MAXIMUM DATA IN STRATIGRAPHIC ORDER)
S20 FORMAT (44HPERCENT OF RANGE DATA IN STRATIGRAPHIC ORDER)
€25 FORMAT (3I7HZERO MEAN DATA IN STRATIGRAPHIC ORDER)
530 FORMAT (38HNORMALIZED DATA IN STRATIGRAPHIC ORDER)
S35 FORMAT (13HIRAW DATA == 42A4¢4H == 42044)
5S40 FORMAT (2S5HOVARIABLE DATA FORMAT == 920A44/4(T26020A4))
END
SUBROUTINE WRITE (XXXeTAGsNSeNV4VNAME +MV 4MSsORDER+FIRST4DERPTH)
C---------’------------------’--Q---—----------’--_---------_.
C SUBROUTINE WRITE: WRITES NS X NV MATRIX XXX (XXXeTAGsNSsNV)
(o
c----_----------"-----—-----—---’------------------’-----’----------‘.
C
DIMENSTION XXX{MSsMV)s TAG(MS93) s VNAME (MVe2)e DEPTH(MS)
INTEGER ORDER(MS) ¢FIRST
COMMON KT1 ¢KT2eKTIeKT4sKTS, IFPUN
KT3=6
IF (IFPUN+2) 1545415
S KsFIRST
DO 10 Ki=1+NS
WRITE (KT2530) Koe({TAG(KeI) oI=1e3YeDEPTH(K) s (XXX(KsI)sI=)sNV)
10 K=ORDER (K)
15 Ia=)
18=10
20 IF (IB.GT.NV) IB=NV
WRITE (KT3435) ((YNAME(JeI)s[=1+2)9sJ=1A,1B?
WRITE (KT3,40)
K=FIRST
DO 25 KA=1,4NS
WRITE (KT3445) Ky (TAGIKsI)eI=193)+DEPTH(K) s (XXX (KeI)osI=IAsIB)
25 K=ORDER(K)
IF (NVL,LE.IB) RETURN
WRITE (KT3,50)
[a=1A+10
I8=18+10

/7
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FOPMAT (1HsT13+2Xe3A4e2XeRF 104/ (RF1044))

FORMAT (1HOs4H NO493Xs11HSAMPLE NAME 98X 4SHDEPTHeTIS90(2A442X) 92A4)
FORMAT (1H )

FORMAT (1XsI16e3X93A442Xe1]1F10e3)

FORMAT (1H1)

END

SUBROUTINE PLOTTA(AsNsTAGs ICOLIMAXNyDEPTHeORDERSITOP,13)

SUBROUTINE PLOTTA = REPLACES PLOTT IN CABFAC

FROGRAMMED RY = DAVID P, ADAM
Ue S. GEOLOGICAL SURVEY
345 MIDDLEFIELD ROAD
MENLO PARKs CALIFORNIA 9402S

DIMENSION A(N)s TAG(MAXNeI3)s OUT(61)y REF(T7} e DEPTH{N) s SAVE(61)
INTEGER ORDER(N)

LOGICAL ABAR

COMMON KT14KT2sKT3eKT49sKTSeIFPUNIPLOToARARICHAR

DATA ZERQ/ 1 40/ sPLUS/ 141 /3QUT/ 1199999 140 |1,081 1,10[1,981 1,40]|01,5¢0
1 Pt} 1,989 1410 ]0,Q08 Vet |1/ X/ XY/

FIND MAXIMUMy MINIMUMs RANGEs AND SCALE FACTORS

APLUS=CHAR

AMAX=0,0

AMIN=0,0

CO 10 I=1sN

IF (AMAX,GTL,A(Il)) GO TO S
AMAX=A(])

GO TO 10

IF (AMINL,LT.A(I)) GO TO 10
AMIN=A(1)

CONTINUE

RANGE=AMAX=AMIN
SINC=0,001

IF (SINC.GT.RANGE/1000,) GO TO 20
SINC=SINC*®*10,0

GO TO 15

SCALE=0,0

SCALE=SCALE+SINC

IF (S0,0%*SCALE.GT,RANGE) GO TO 30

GO YO 25

1ZERO=ABS (AMIN) /SCALE+0,S
TA=MOD(1ZERO10)

IF (LA,NELN)Y GO TO 35

1ZERO=1ZERO+»1

GO TO 40

I1ZERO=1ZERO=IA+11

IF (1ZERQ.LE+0.0R4,IZERO,GE.62) GO TO 4S5
ZSAVE=0QUT (1ZERQ)

QUT(I1ZERO)=ZERO

FIND VALUES FOR SCALE REFERENCE POINTS

00 SO0 IA=1,7
IB=10%(TA=1)=T7FR0O]

RIF (1) 214:5CaLE

PRINT HEADING

/%

O(ﬁO(ﬁﬁ(ﬁﬂ(ﬁ()ﬂf)ﬂ(ﬁnfﬁﬂfﬁﬁfﬁﬂfﬁﬂfﬁnfﬁﬂf10(50(70!30(30(1n(ﬁhf’nfﬁﬂ(ﬁﬂ(ﬁﬁf\n(\ﬂ(ﬁn(\ﬂ()mﬂ)NGJJJJmGSﬁ

230
300
310
370
330
340
350
360
370-
10
20
30
40

A0
70

90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290 .
300
310
320
330
340
350
360
370
380

‘350

400
410
420
30
440
450
460
470
480
490
500
510
520
530
540
550
560
570



WRITE (KT3+90) REF

PRINT GRAPH

OO0 o]

ZZ=SCALE/2,0
1=1T0P
DO 85 IA=1¢N

FIND PRINT POSITION

(s XeNe]

IX=1ZERQ# (A(])+22Z)/SCALE
- IF (ABAR) GO TO 60
5S JA=IX
: JB=1X

GO YO 70

60 IF (IX,GT.IZERO) GO TO 65
IF (IX.,EQ.IZERO) GO TO S5
JA=IX
JB=1ZERO~1
GO YO 70

65 JA=IZEROQe}
JB=1IX

70 DO 75 J=JA,JUB
SAVE (J)=0UT (J)

75 OUT (J)=APLUS
WRITE (KT3495) (TAG(IedJ)eJ=193)+DEPTH(I)W+A(])0UT
DO RO J=JAJB

80 OUT (J)=SAVE(J)
I=0RDERI(1I)

85 CONTINUE
WRITE (KT3,100) REF
IF (IZERO.GT+0+ANDIZERO,LT,62) OUT(IZERO)=ZSAVE
RETURN

90 FORMAT (1HQ 93X sAHSAMPLE ¢8X4SHEEPTHe 10X 94HDATAI4XeTF106207)
95 FORMAT (1Xe3A44+F1043¢F15,4s10Xe61A1)
100 FORMAT (1HO+40Xs7F10,2)
END
SUBROUTINE HDIAG(RMeSSeXeMVeD2+sD3sDaE)
c ---—-------------------‘-----------‘--------‘--------------------‘
DIMENSION R{(MVeMV)y SS{MVeMV)9e X(MV)s D2(MV)ye D3(MV)y D&(MV)es E(MV
1)
C -----------------------‘------------------------------------------
MVSQ=MVeMYV
CALL HOW({MyMV MR 1E9SSeXsD2¢D39DGsMVeHY5TY)
DO 1S J=1lM
SM=0,0
DO S I=1.M
S SM=SM+SS(I,J)
IF (SM,GE.0,0) GO TO 15
DO 10 I=1lsM
10 SS(IsJ)==SS(I+J)
15 CONTINUE

DO 20 I=1sM
20 R(I.1)=E(])

RETURN

END

SUBROUTINE HOW(LPsNMsMyRIE+VIAsB W] sW2eMVIMVSQ)

c - e e e e e < 0 0 o <h 2 O P 8 e e

DIMENSION R(MVYSN) s E(MV)y V{MVSQ)e A(MV)e BiMV)y W1 (MV)e W2(MV)

C D D e T W D gy T W TP D TR D TR S A TP D TN TP P TS G WD D D D D S D s TR TS S D B D VS WD WP S VD D W 4D TR YD W T TR S W S W W W e

IF (LP=1) 354305
S CALL TRIDI(LPsNMyReAsBsWl o W24MV,MYSQ)
CALL EIGVAL(LPsNMeMoEsAeBoWlew2eMV)

/9
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580
580
600
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620
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640
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_R0O0
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820
8130
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860
870
380
890
900
910
Q20
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G40
9SS0
960
G70=-
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30
40
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25

30

35

10

15

20

25

30
35

IF (M,EQ.0) GO TO 15 E R0
K=1ABS (M) £ 90
J=1 E 100
DO 10 I=1leK E 110
CALL EIGVEC(LPINMsRsAWBIE(I) oV (J) sW]loW2yMV,MVSQ) E 120
JsJeNM ’ E 130
NM]=NM+ ] E la0
JJ=NM] £ 150
LP2=LPoNM E 160
D0 25 I=2+LP2+NMI] E 170
K=1I E 180
DO 20 J=JJsLP2+NM E 190
R{K})=R(J) E 200
K=Ke] E 210
JJd=JJeNM] £ 220
RETURN E 230
E(1)=R(1) E 240
vVi(l)=1,0 E 250
Al1)=R(1) E 260
B(l1)=0,0 E 270
RETURN E 280
ENO £ 290~
SUBROUTINE TRIDI(LPsNMsReAsBsWeQeMVIMVSQ) F 10
- - W D W D W G G D O D D D P D T R D e D D P D D W D S D D D WD 4B WD e W D WD W F 20
DIMENSION R(MVSQ)s A(MV)e B(MV)e W(MV)s Q(MV) F 30
USSR PN
LP2=LPloNMsLP F A0
LPP=LP2=NM F 70
NM1=NMe] F A0
L=0 F 90
DO S I=1+LP2sNM] F 100
L=L+l . F 110
A(L)=R(]) F 120
B{l)=0,0 F 130
IF (LP<2) 65460410 F 140
KK=0 F 150
DO S0 K=2+LP1 F 160
KL=KK+K F 170
KV=KKsLP F 180
KJd=K+1 F 190
SUM=0,0 F 200
DO 1S J=KL KV F 210
SUM=SUM+R (J) a2 F 220
S=SQRT (SUM) F 230
G(K)=SIGN(Ss=R(KL)) F 240
S=1,0/S F 250
W(K)=SQRT (ABS(R(KL})®S+1,0) F 260
X=SIGN({S/W(K) sR(KL)) F 270
R(KL}) =W (K) F 280
DO 20 I=KJ,LP F 290
JJ=T1+KK F 300
W(l)=X2R(JD) F 310
R(JJ)=W(I) F 320
D0 30 J=KsLP F 330
Jd=Jdel F 340
Q(J)=0,0 F 350
L=KK+J F 360
00 25 I=KsJ F 370
L=L+NM F 380
QUdY=Q(J) »RL)BYI(T) F 390
IF (JJ«GTWLP)} GO TO 35 £ o4n0
DO 30 I=JJsLP ' Foalo
L=lel F 420
QEJ)=Q(J) +R(L) #W(T) F 430
X=0,0 F 440

20
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4S

S0

S5
60
65

15
20

25
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35
40

45
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S5
60

DD 40 JsK.viR
X=XeW (J)e2Q(J)
X=0,5%X

DO 45 1=K+ P
Q(I)=X*W(I)=Q (1)
LL=KK
KK=KK+NM

DO SO0 I=KsLP
LLaLL+NM

DO S0 J=1.LP
L=bLie+J
RILYSRIL)+Q(I)OW(J) eQ(J)OW(T)
L=1

DO SS I=1LP
X=Atl)
A(I)=R(L)
R(L)=X
L=L+NM)
B(LP)=R(LPP)
RETURN

END

SUBROUTINE EIGVAL(LPsNMeMsEsAsBF eWeMV)

DIMENSION E(60)s A(60)s B(60)s F(60)s W(6E0)

BD=ABS(A(1))

DO S I=2+LP

BD=BD+1.0

BO=AMAX] (BDvABS(A(1))+B(])#e2)
00 10 I=lyLP

A(I)=A(1)/8BD

B(I)=8(11/80

w(l)=1,0 :
E(l)==140

00 80 K=1sLP

IF ((W(K)=F{K))/AMAX] (ARS(W(K)) s ARS(E(K)) 91,0E=T)=1,0E=5) R0+R04+20

X=z(W(K)+E(K))®0,5

1s2=1

Fll)=A(1) =X

IF (F(1).GE.0,0) GO TO 25
[S1==]

N=0

GO T0 30

IS1=1

N=l

DO 60 I=2+LP

IF (B(1).EQe0.0) GO TO 40
IF (B{I=1),EQ.0.,0) GO TO 4S

IF (ABS(F{1=1))+aBS(F([=2))=1,0E=7,GE,0,0)

FtI=1)zF(l=l)#]1,0E7
F(l=2)=F(l=2)9]1.,0E7

FUI)=(A(I)=X)#F (Je]l)=B(])o228F (]=2)

GO 7O S0 :
FII1=(A(1)=X)®ISIGN(1s1IS1)
GO TO 50

FID)=(A(I)=X)8F (1=1)=SIGN(B(])®22+FLOAT(IS2))

I1s2=1S1

IF (F(1),EQ.0.0) GO TO SS
FIS1=FLOAT(IS1)
FIS1=(FIS1e#2+0,1)/F1IS1

ISl=171X((3IC ' FITL.FII)
IF (IS2+IS1.EQ.0) GO TO 60
N=Ne]

CONTINUE

N=LP=N

IF (NLLT.K) GO TO 70

60 10 3S
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80
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100
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65
70

75

a0

85

D0 65 J=KeN

WiJd)=sX

N=Ne]

IF (N.GT.LP) GO TO 1S
DO 7S5 JU=NeLP )

IF (XeLELE(J)) GO TO 15
E(Jd)=sX

GO TO 1S

CONTINUE

DO 85 I=1.LP
A(I)=A(I)*BD
B(I)=8(I)*RD
FI(I)=(W(I)+E(I))®*BD®0,S
J=LP

K=1

DO 95 I=1.LP

IF (ABS(F(K))=ABS(F(J))GTe0s0) GO TO 90
E(I)=F (J)

S dsde}

90
95

100

105
110

10
15
20
25

30

GO TO o5

E(I}=F (K}

K=Kel

CONTINUE

IF {(ISIGN(1e¢M)GE.0.0) GO TO 110
DO 100 I=1,LP

Fty=g(D)

J=LP

DO 105 I=1.,LP

E(I)=F (J)

J=d=1

CONTINUE

RETURN

END .

SUBROUTINE EIGYECproNMvaAOF'EOV'PQQiMVoMVSQ?

DIMENSION R(MVSQ)s V(MVSQ)s A(MV)e R{MV), P(MV), Q(MV)

X=A(1)=E

Y=8(2)

LP1=LP=1

N0 20 I=1sLP1

IF (ABS(X)=ABS(B(I+1l})) Ss10e1S
P(IN=8B(1+1)

Q(I)=A(]l+1)=E

ViI)=8(1+2)

Z==X/P(])

X=Z®Q (1) eY

IF (LP1.EQ,I) GO TO 20
Y=Zav (1)

GO TO 20

IF ‘XOEGCOQO) x=1-0£‘1°
P(IY=X

Q(Ili=Yy

V{l)=0,0
XzA(Iel)=(B(Iel)/XPYeE)
Y=8(1+2)

CONTINUE

IF (XeEQ40,0) GO TO 35
VILP)=1.0/X

I=LP]
V(I)=(1.0=-Q(1)®V(LP)Y)/P (1)
X=V(LP)®e2.y (]) 802 ‘
I=1=1

IF (l4EQeD) GO T2 aun
VII)=(1e0=(Q(I)RV(Tel) o (1) v (1-22)V/P(])
X=XsV(]) 022

;Z:L
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[A]

&S

50

55
60

65

70

75

R0

RS
G0

95
100

125

110

R=ABS (QNUM/QDEN)

IF (EPS.GT,R) GO TO 40
CS4TH=COS(ATAN(R))
SNGTH=SIN(ATAN(R))

GO TO 60

IF (QDEN,GE.0.0) GO TO 7%
SNPH1=,70710678

CSPHI=SNPH]

GO TO 80

R=ARS (QDEN/QNUM)

IF (EPS«GT.,R) GO TO S0
SNLTH=1,0/SQRT (1 ,0¢+Rw82)
CS4TH=SN4TH#R

GO TO 60

CS4TH=0,.0

SN4TH=1,0

GO TO 40

CS4TH=,T70710678

SN4TH=CS4TH
R=SQRT((1e0+CS4TH)®0,S)
CSTH=SART((1.0+R)®*0,S)
SNTH=SN4TH/ (4, 0%2CSTH®*R)

IF (QDEN.GE,0.0) GO TO 65
CSPHI=,70710678%(CSTHeSNTH)
SNPHI=,70710678# (CSTH~SNTH)
GO TO 70 .
CSPHI=CSTH

SNPHI=SNTH

IF (QNUM,GF.0.0) GO TO 80
SNPHI==SNPHI

GO TO 80

NCROT=NOROTe+]

GO TO 90 :
DO A5 N=]sMAXT

R=F (NeM) ®CSPH] +F (NsMONE) #SNPHI

F (NyMONE) =F (NyMONE) ®CSPHT =F (NyM) #SNPHT

F(NsM) =R

IF (NeGT«MAXF) GO TO 8S

TP=T(NM)

T(NyM) =TP#CSPHI¢T (NeMONE) ®SNPHI
T(NsMONE) ==TPSSNPHI +T (NyMONE) ®CSPHI]
CONT INUE

CONTINUE

IF (NOROT=(MAXF#L)/2.NE,0) GO TO 25
DO 100 N=1,MAXT

DO 95 M=1sMAXF

F{NsM)=F (NyM) #COM(N)

COM(N) =COM(N) a2

WRITE (KT3,155) TITLEw(JeJ=]9MAXF)
WRITE (KT3,160)

N=ITOP

IF (PUNCH) wRITE (KT29190) “AXF

DO 105 NA=]MAXT

PUNCH VARIMAX FACTOR MATRIX IF NEEDED
IF (PUNCH) WRITE (KT29165) Nos (NAME(NsJK) ¢y JK=193) s DEPTH(N) yCOM(N) s (

1F (NoM) oM=] 4MAXF)

WRITE (KT34,170) No (NAME (NeJK) ¢ JK=143) DEPTH(N) sCOM(N) s (F(NoM) sM=1,

IMAAF)

N=CRDER (N)

DO 110 I=]1 MAXF

VAR(I) =0,

CuM(I)=0, . .
FN=MAXT

DO 115 I=1,MAXF
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GO 70 30
V(LP)=1.0El0
GO TO 25
40 X=SORT (X)
DO 45 I=1yLP
4S V(I)=v(I)/X
JSLP 1 9NM=NM
K=LP
GO TO 65
S0 K=K=]
J=J=NM
¥Y=0,0
D0 S5 I=KeLP
L=Jdel
55 Y=YeV(1)®R(L)
00 60 I=KoLP
L=del
60 V(II=V(1)=Y2*R(L)
65 IF (J«NE.0Q) GO TO SO
RETURN
END
SUBROUTINE VARMAX (MAXF sMAXTyNVeTITLEsFsTeCOMINAME sNROT ¢MSsDEPTH
10RDER+ITOP,I3,110)
VARIMAX MATRIX ROTATION
DIMENSION F(MS+I10)y COM(MS)s VAR(10)y CUM(10)s NAME(MSe13)
DIMENSION DEPTH(MS) e TITLE(20)
DIMENSION T(10+10)
INTEGER ORDER (MS)
LOGICAL PUNCH
MAXT = NO., OF SAMPLESs NS = NO, OF VARIABLESsMAXF = NO,OF FACTORS
COMMON KT1osKT2sKTI9KT4sKTSy IFPUNSPLOT
DO 10 I=1sMAXF
DO S J=1+MAXF i
S T(leJ)=0,0
10 T(Ies+Il)=1s0
PUNCH=,FALSE,
IF (IFPUNJEQ, (=2) OR IFPUNGEQs (=1) sOR,IFPUN,EQ.5) PUNCH=,TRUE,
EPS=0,06993
DO 20 N=1sMAXT
COM(N)=0,0
DO 15 M=]1sMAXF
15 COM(N)=COM(N) «F (NyM) #F (NoM)
COM(N) =SQRT(CCM(N))
DO 20 M=)sMAXF !
20 F(NsM)=F (NsM) /COM(N)
L=MAXF=]
29 NORQT=9
DO S0 M=1,L
K=Me ]
DO 90 MONE=KyMAXF
A=0,0
B=0,0
C=0,0
D=0,0
DO 30 N=)sMAXT
UzF (NsM) #92=F (NyMONE) ®#2
V=F (NeM)BF (NyMONE) #2,
AsA+d
B=BeV
C=CelUma2=Vaun2
30 D=DeUnve2,0
R=MAXT
ANUM=D=2,0%r%2/R .
QDEN=C= (A 2=g#22) /R
IF (ABS{GHUM) »ABS(QDEN) (LEL0.0) GO TO 75
IF (ABS(QNUM)=ABS({QDEN)) 35,5545

29

(]
mn
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c

DO 115 J=1.MaxT

115 VAR{II=VAR(I) «5(Js I} 3F (Jo 1)
D0 120 I=l.MaxF

120 VaR(I)=(VAR(I)/FN)®100,
CUM(1)=VAR(])
DO 125 I=2.MAXF

125 CuM(I)=CUM{I=1)«VARI(])
WRITE (KT3,175) (VAR(I)sI=1sMAXF)
WRITE (KT34180) (CUM(I)eI=]1,MAXF)

C----O---------------------O--------- - - B D =D B D W W U W = -

C
c

PLOT ROUTINE FOR VARIMAX MATRIX

C‘-------------------_------------—-------------—---o------------------.

c

c

IF (PLOT.EQ.0.,0) GO TO 135

DO 130 K=1esMAXF

WRITE (KT3,195) KeMAXF VAR (K)
130 CALL PLOTTA(F(1¢K) sMAXToNAME ¢KoeMSyDEPTH,ORDERITOP13)
135 1F (MAXF.LT.3) GO TO 150

c-----'----'--'O--ﬁ----O--v----------------------------o-----------.

c

(2 XeXsNoNe N XeNaNe N Re N NeXe!

WRITE (KT3,18S) TITLE
WRITE (KT3,155) (JeJ=]leMAXF)
DO 140 N=]1,MAXT
DO 140 M=z=] MAXF
S=F(N9M’ : . e
F(NoM)=(F(NosM)SF (NyM))/COM(N) -
140 IF (SelLTe040) F(NeM)z==F (N¢M)
N=1TOP
DO 145 NA=1.MAXT
WRITE (KT34170) No (NAME (NeJK) 9 JK=193) yDEPTH(N) yCOM(N) o (F(NsM) yM=1,
1veXe)
145 N=QRDER(N)
150 CONTINUE
RETURN . .

155 FORMAT (26HIVARIMAX FACTOR MATRIX w= 420A49/94HONO. 9 7Xs6HSAMPLE 47X
1 9 SHDEPTH o4 X sSHCOMM,¢184919)

160 FORMAT (1HO)

165 FORMAT (1493A44FT7,2+8FTe34/310F7,3)

170 FORMAT (1X9ISe2X93A4¢]12F9,3)

175 FORMAT (1HO+TXs8HVARIANCE¢T39910F9.3)

180 FORMAT (1HO+7Xe19HCUMULATIVE VARIANCE+T324]1NnFG,3)

185 FORMAT (41HINORMALIZED VARIMAX FACTOR COMPONENTS == 42044)

190 FORMAT (I2+39H VARIMAX FACTORS IN STRATIGRAPHIC ORDER)

195 FORMAT (16HIVARIMAX FACTOR 41244H OF +I2916H. ACCOUNTS FOR »F7.3»
121H PERCENT OF VARIANCE,.s/)
END
SUBROUTINE THREAD(DEPTH.ORDERsNsFIRST,UP}

THIS ROUTINE PREPARES A THREADED LIST OfF SURSCRIPTS., SaMPLES
ARE ORDERED ACCORDING TO VALUES GIVEN IN DEPTHy AND THE THREADED
LIST IS RETURNED IN ORDER,

DEPTH(I) GIVES TWHE STRATIGRAPHIC POSITION OF SAMPLE 1.
CROER(I) GIVES TrT SUARZCRIPT OF Trg SAYPLE FOLLUWING SAMPLE I,
N IS THE NUMBER OF SAMPLES,
FIRST GIVES THE SUBSCRIPT OF THE FIRST (TOP OR BOTTOM) SAMPLE.
UP IS TRUE IF NEDTH INCREASES 1194+ 2NS, FALSF [F NDCWNWARDS,

IF UP IS TRUEs #Fix3T I3 TrE gUTTUM 547 (&,

IF URP IS FzaLSZe FI7IT IS THE TOP SAMPLE.

25
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10

15

20

25

30
3s

"DECLARATIVE SZCTIGON.

DIMENSION DREPTH(N)
INTEGER ORNER(N) +FIRST
LOGICAL UP

END OF DECLARATIVE SECTION,

START OF PROCEDURAL SECTION,

INITIALIZE POINTERS,

ORDER (1) =9999
FIRST=]

IF UP IS TRUEs CHANGE SIGN OF ALL DEPTHS,

IF («NOT,UP) GO TO 10
DO 5 I=1sN
DEPTH(1)==DEPTH(I)

BEGIN MAIN LOOP,

DO 35 I=2sN

INDEX=FIRST

IXA=INDEX

IF (DEPTH(INDEX) ,GT.DEPTH(I)) GO TO 25
IF (ORDER(INDEX) .GE.9999) GO TO 20

INCREMENT POINTFERS TO LAST SAMPLE AND CURRENT SAMPLE AND REPEAT
DEPTH TEST,

IXA=INDEX
INDEX=QRDER ( INDEX)
GO TO 15

INDEX SAMPLE IS LAST SAMPLE ON CURRENT LIST. ENTER SAMPLE I AS
NEW BOTTOM SAMPLE, )

ORDER(1) 29999
ORDER( INDEX) =1
GO TO 35

SAMPLE I TO BE ENTERED SEFORE INDEX SAMPLE,

IF (INDEX.EQ.FIRST) GO TO 30
ORDER(1XA) =]

ORDER (1) =INDEX

GO TO 35 :

FIRST=1

ORDER (1) =INDEX

CONTINUE

IF(UPIGO TO 7

RETURN

RESTORE SIGNS OF DEPTHS,
DO 40 I=1sN
DEPTH(1)=«DEPTH(I)

RETURN
END
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