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Abstract

The computer program described in this report was developed for 

applying a borehole-rugosity and mudcake compensation algorithm to dual- 

density logs using the following information; the water level in the 

drill hole, hole diameter (from a caliper log if available, or the 

nominal drill diameter if not), and the two gamma-ray count rate logs 

from the near and far detectors of the density probe. The equations 

that represent the compensation algorithm and the calibration of the two

detectors (for converting countrate or density) were derived specifically
I/ 

for a probe manufactured by Comprobe Inc. (5.4 cm O.D. dual-density-

caliper); they are not applicable to other probes. However, equivalent 

calibration and compensation equations can be empirically determined for 

any other similar two-detector density probes and substituted in the 

computer program listed in this report.

I/ Use of brand names in this report does not necessarily constitute 

endorsement by the U.S. Geological Survey,



Introduction

The computer program described and listed in this report is part of 

a generalized log interpretation program developed and used by the USGS 

on the Honeywell Multics computing system. This system requires a 

somewhat different format for fortran statements than is used in 

standard fortran; for example, lowers-case ASCII characters are used, 

and continuation-card numbers are not needed in column 6. However, the 

Multics fortran format can be converted to standard fortran format for 

use with other computers. The program described and listed in this 

report is based on a density log interpretation technique discussed by 

Scott (1977) and developed originally by Wahl and others (1964).

Program Description

The computational program segment listed in this report must be 

preceded by an input routine for reading both the far-detector and the 

near-detector count rate logs. The far-detector log is digitized at 

constant-depth intervals (usually 0,5 ft) and is stored in array 

xlog(i,l) with corresponding depths stored in array zlog(i,l). The near- 

detector count rate log is digitized at the same constant depth intervals 

and is stored in array xlog(i,2) with corresponding depths stored in 

array zlog(i,2). It is assumed that dead-time corrections have been 

previously applied to count rate data stored in these arrays. The 

digitized caliper log, if available, is stored in xlog(i,3) with depths 

stored in zlog(i,3). The depth of the water level is stored as "wl", 

and the nominal diameter as "diam". The index of the last (deepest) data 

point in arrays xlog(i,j) and zlog(i,j) is stored in array nm(j) where 

j=l represents the far-detector log, j=2 represents the near-detector



log, and j=3 represents the caliper log.

The program begins by alining the depth of the near-detector and 

caliper logs with the depth of the far-detector log at the i data 

point using the align subrouting also listed in this report. Then, 

depending on whether the i data point is above or below the water 

level, near- and far-detector count rates are converted to apparent 

density, after which the compensation formula is applied to compute a 

compensated density value for dry or water-filled boreholes. The 

computed value of compensated density is stored back in array xlog(i,l). 

If only the far-detector count rate is available (because the near- 

detector log is missing at the i depth point), the compensation 

formula is skipped and the apparent density is computed for the far- 

detector log only. This result is stored in array xlog(i,l). At the 

end of the computation the output density and depth values are stored in 

xlog(i,l), zlog(i,l) for subsequent printing or plotting using output 

routines of the user f s choice.
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Program listing

c
C ALIGM PEPIH OF liFnR DETECtOK A.^iJ CALTPEH LOGS -NlTh DEPTH UF FAR DETECIOK LOG 
C

nfar=nm(1)
x (i i a "i   d i am
do 1040 i=l,nfar
zfar=z1on(if1)
x far=x1oa(i r1)
if (nlon.eq.1) no to 1010
call aliqn(i,xaMgn)
xnear = xo1i qn(2)
if(nloq.en.3.and.xai i qn(3).ne.O.) xdi am = xalign(3) 

C
C COMPUTE APPARENT AND COiPENSAIED uENSlTJES 
C
1010 i f (zfar.qt.«.1 ) go to 1020 
C
C ABOVE WATER LEVEL
C

Xfar=alonl0(xfar*corf*(l.lb9-.0b3*xdiam)) 
xfars((xfar*cfa(4)+cfa(J))*xfar+cfa(?))Axfar+cfa(l) 
if(xnear .eq.O..or.nIon.eq.1) qo to 1030

xnear=((xneor*cna('U+cny(3))*xnear+cna(2))*xnear*cna(l)
xn2=xnear*xnear
xlog(i»l)=((.'40b3a?37*xn?tJ.1^24375)*xnear-b.3060027)*xnear
*((2.2l3V/Jo6*xf ar-V.9'4 75336) *x fart 14.7 1967B)*x far
*xnear*xfar*C2.2ei079t'9-.(>7b235ub*xn2)-3.tt736t)07 

qo to 10^0 
C
c BELOW WATER LEVEL
C
1020 xfar=aloolO(xfar*corf*(l.ufll-.027*xaiam))

xfar=((xfar*cf^C^)+cf«(3))*xfartcfw(?))*xfartcfw(l)
if(xnear .en.C..or.nIoq.eq.1) go to 1030 

  = xnear*corn*C1.0u^-.uC3*xdiaiT>)

xlog(i»l)=(1.2^3l«:13*xnear-7.blUl6P2)*xnear 
+ (((-.U672o99B*xfar + d. ^029^5*4 )*xfnr-t 
t(5.3^Jb270h-l . kr53142£> *xf ar)*xnear*xf a r-. 99 360996 

po to 10^10 
c
c ONLY FAR UF.fECTUtf DATA ARE AVAlLAdLE (ifar=l) 
c
1030 xlogCi,l)=xfar 
1000 continue
C

do 1050 i=l,nfar
i t (x 1 oq( i i 1 ) . 1 e.3.0.and.x 1 ocj( i   1 ) .ne. 1 .0) qo to 1060 

1050 x1 0 g(i/l)=0. 
1060 continue



subroutine aliqn(ifx) 
c
C This subroute aligns depths of 1 or 2 loqs with a reference log stored 
C in arrays xIoq(i/1)/z1og(i tl ). The loqs to be alioneo are stored in 
C arrays x1oo(i»2)»z1OQ(i/?) if one 1oq is to be aliqnfo/ and in arrays 
c x1og( i f <£)f zl og( i »<?) and x 1 og (i / 3) / z 1 oy (i t 3) it two logs are to be aligned. 
c
C n1og = number of logs to be aligned
C i = depth inuex of reference 1oq at aliqnment depth zloq(i*l) 
c x = array of x-values aliened with xlog(i»l): x 11)=x1og(i i 1) 
c

common x1og*z1og*nm/n1oo 
c

dimension x1og(5000,3),z1oq(5000,3) , x(3},int(3),nm(3) 
C

x(l)=x1oq(i,l)
zref=z1oq(i/1)
i f(i.gt.1) go to 20
do 10 k=2,nlog

10 int(k) = i fix((zloo(1,l)-z1oa(l»ic))/(2loq(a,l)-z1og(l»1))) 
c 
20 do 70 k=2/nlog

x(k)=0.
j = i-Hnt (k)
if(j . 1e.0.or.j.gt.nm(k)) go to 70
it(zloq(j i k).eq.zref) qo to 60
if(zlouCj/k).1t.zret) go to 40 

30 j=i-l
if(j.le.O) go to 70
if(zloq(j/k).gt.zref) go to 30
if(zlogCj/k).eq.zref) 90 to 60
il = j
J2=j+l
go to 50 

c 
40 j=j+l

if(j.gt.nm(K)) go to 70
it(zlogCjfk).1t.zref) qo to 40
if(zloq(j t k).eq.zref) go to 60
jl=j-l
i2=i 

50 xlk)=((zref-zlon(jl»k))*(xloq(j2»k)-xlog(jIfk)))/
(z 1 oq(j d, k)-z1og(j1 , k))+x I og (j 1 , k )
go to 70 

c
60 x(k)=xloq(ifk) 
c 
70 cont i nue

return
end
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