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Abstract - Burial history is a powerf ul analytical and predictive tool in 

basin analysis. The Fortran 77 computer programs DEPOR (Depth and Poros­

ity) and BURSUB (Burial and Subsidence) calculate depth-porosity functions 

and rates of compacted and decompacted burial and load-corrected subsi­

dence, using both physical and stratigraphic borehole data. DEPOR requires 

as input, (1) measured porosities as a function of lithology and depth or, 

(2) lithology and sonic travel time as a function of depth. The porosity 

versus depth functions for each lithology are input in BURSUB which re­

quires for each stratigraphic increment, (1) age in millions of years, (2) 

minimum and maximum water depth estimates and if so desired (3) estimates 

of eustatic sealevel height. The programs present the result in a series 

of tables, but output can be adapted for attractive graphics display, as 

demonstrated for two deep boreholes. Both DEPOR and BURSUB programs are 

listed. 

INTRODUCTION 

As a result of a better understanding of the fundamental processes that 

affect vertical motion in basins, the drilling of many deep ocean and con­

tinental wells and improved reliability of biostratigraphy, paleobathymetry 

and linear time scales for the last 200 Ma, (basement) subsidence and sedi­

ment burial curves are now easily accessible and powerful analytical and 

predictive tools in basin analysis. 

Subsidence is here defined as the vertical motion at a site induced 

below the sedimentary cover and not due to sediment loading. In a passive 

continental margin setting this motion is largely due to rift controlled 

deep crustal faulting and thermally-induced cooling and shrinking of the 

sub-sedimentary crust ("basement"). Such motion is generally considered to 
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be downward. Burial is defined as the depth transect or path followed by a 

particular age level in a well site through time, from its original depth 

of deposition to its present-day burial depth. It is generally best to 

work with decompacted or restored thicknesses. It follows that burial 

history for age points in a well site is calculated and plotted relative to 

and below the paleo seafloor depth through time. This depth in turn is 

influenced by the eustatic sealevel height. 

This study presents two Fortran 77 programs (listed in Appendix 2) 

for subsidence and burial history for use on micro computers with or with-

out graphics support.The program DEPOR (Depth and Porosity) calculates the 

porosity versus depth curve for each discrete lithology, like shale or sand 

in a borehole, using either a series of measured porosity values as a func-

tion of: lithology and depth or (logged) sonic travel time as a function of 

depth. It is also possible to use the depth-sonic travel time log to cal-

culate a generalized porosity versus depth curve per well. The depth-

porosity functions for each lithology are input in BURSUB (Burial and 

Subsidence), together with age in millions of years, paleo waterdepth and 

eustatic sealevel height for each stratigraphic increment downhole. 

BURSUB shows the rate of burial of a geological horizon as a func-

tion of basement subsidence, decompacted sediment fill and water loading. 

When combined with information on the temperature gradient through time, 

the burial curves reveal how long deposits resided in a potential oil and 

gas generating window. Restored burial depths, corrected for compaction 

can be superimposed on basinwide isochrons as an aid in mapping of depo-

centres and onlap and offlap cycles. Introduction to the subject and its 

multitude of geological applications are in Van Hinte (1978), Hardenbol 

et al. (1981), Wood (1981) and Gradstein et al. (1985). The latter study 



3 

also analyzes the construction of regional and standard timescales, which 

together with paleobathymetric estimates control the accuracy of the method 

in basin analysis. 

DEPOR 

In order to calculate burial and subsidence depths, it is necessary 
r 

to decompact the sedimentary units in the columnaj stratigraphic sections 

chosen. Calculation of the original thickness and its successive decrease 

in thickness and increase in mass and bulk density is generally simplified 

by assuming a direct relationship between thickness and porosity. Porosity 

s 
reduction in general i~ a function of compaction (pore spare loss) and 

cementation (pore space fill). The result is an increase in mass or in 

bulk density, although cementation does not necessarily change volume at 

one particular site. It is beyond the scope of this introduction to 

reiterate extensive discussions on this subject, for which we refer the 

interested reader to recent studies, amongst others, by Bond and Kominz 

(1984) and Magara (1980). 

The porosity-depth curves method assumes there is a direct rela-

tionship between the decrease in (directly or indirectly measured) porosity 

and the decrease in volume (compaction). The decrease in thickness of a 

stratigraphic unit is directly related to the decrease in porosity as a 

function of increasing depth of burial (below the seafloor). 

The program DEPOR calculates the depth-porosity relationship for 

limestone, shale, siltstone and sandstone. These depth-porosity functions, 

which may be linear or exponential, are determined by two parameters: 

(1) F, which is the porosity of the sediment prior to burial, and 
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(2) C, which is the amount by which F decreases with each metre of 

burial. 

F and Care used in program BURSUB for decompaction of sediment layers. In 

case of a linear porosity-depth relation, the porosity is 

F - C. DEPTH (1) 

for an exponential depth-porosity relation, the porosity is 

F 
-C.DEPTR 

.e ( 2) 

DEPOR requires two "input data files: (1) a file containing depth-

lithology information for maximally 80 levels, shown in Table 1, and (2) a 

file containing either depth-sonic travel time information for maximally 80 

levels, shown in Table 2, or depth-porosity information for maximally 80 

levels, illustrated in Table 3. The codes used for lithology in Table 1 

are the same as those used in BURSUB for decompaction. These codes are: 

1 for shale (exponential depth-porosity relation), 

2 for sand (exponential), 

3 for siltstone (exponential), 

4 - for limestone (exponential), 

5 for shale (linear depth-porosity relation), 

6 - for sand (linear), and 

7 - for siltstone (linear). 

8 - for limestone (linear) 

In a default mode Bursub can be executed with internally stored F 

and C values per lithology, approximately valid for the Cenozoic of the 

North Sea and Labrador Shelf. 

When sonic travel time information is used as input, it may be 

necessary to reduce the thousands of (digitized) downhole data points to a 
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managable) geologically acceptable size. DEPOR accepts 80 sonic-travel-

time versus depth points) in which each travel time value is an average of 

all measured values over a specific depth interval. Since measured sonic 

travel time (t10 g; see below) is a function of fluid saturation, it 

decreases in case of overpressure and thus prevents excess estimates for 

decompaction when underconsolidation occurs. 

Wyllie ~ al. (19 56, 19 58) has demonstrated a linear relationship 

between elastic wave velocities and porosity according to the formula 

1 

v 

4> 1-cp --+--
v 

m 

(3) 

in which v is the time-average velocity, Vf is the velocity in saturated 

fluid (5300 ft/sec; Schlumberger, 1979), vm is the velocity in the medium 

(rock) and 4> is the porosity. In terms of sonic travel time (in 

microsec./ft.) this formula may be written as (Schlumberger, 1972) 

t = 4> tf + (1-cp)tm log 

4> - (t -t )/(t -t ) log m f m 

or 

in which t1og is the measured sonic travel time (AU in DEPOR), tf is 

(4) 

( 5) 

the travel time in fluid, and tm is the travel time in the medium. This 

formula can also be written as (Magara, 1976) 

4> = t A-B log (6) 

in which A and B are constants that are medium (i.e. lithology) dependent. 

It is in this format that the formula for 4> · is used in DEPOR. The values 

for A and B (see also Fig. 1) as used in DEPOR are: 

for shale, A= 0.466 and , B = 31.7 (Magara, 1976) 

for sandstone, A= 0.741 and B 39.6 (Schlumberger, 1979) 

for limestone, A 0.677 and B 27.6 (Schlumberger, 1979). 
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No information concerning A and B for siltstone is available, but in DEPOR 

it is assumed that the constants for siltstone most closely resemble those 

of sandstone. Then, using depth-lithology and depth-sonic velocity data, 

DEPOR calculates depth-porosity points for each lithology. In the case 

that <lepth-porosity data are used as input file, DEPOR simply links depth-

porosity with depth-lithology. 

The depth-porosity points for each lithology are plotted on a . 

bivariate graph and' a linear and exponential fit through these points are 

calculated, together with the values for F and C for both fits. Using the 

least sum of the squared differences, the program calculates which fit is 

best. The F and C values per lithology belonging to the best fit are used 

as input in BURSUB. For example, if the best fit for sand is linear, the 

lithology code for sand in BURSUB is 6 (instead of 2 for exponential) and 

the F and C values for this category are used. 

The porosity-depth curves for the lithologies encountered may not 

necessarily extrapolate to the best empirical values for porosities at zero 

~ 

depth. The proglram DEPOR calculates the best fit estimates for the mea-
v 

sured or calculated porosities over the borehole interval sampled, which 

rarely includes the upper section. Typical surf ace porosities for shale 

~ are 62%, for siltstone 55% (Mag9ra 1980), for calcarinite, micrite and 

limestone undifferentiated as high as 707. and for undifferentiated sand­

"~ stone as high as 40% (Bond and Kominz 1984). To ~overestimation of 

original thicknesses when the porosity-depth curves extrapolate to irreal-

istically high surface porosities, it may be useful to use linear instead 

of exponential fits, even if the residuals analysis suggests the exponen-

tial fit to be best. 
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Finally, the porosity-depth points for all lithologies together are 

plotted and a linear and an exponential fit calculated, which results in F 

and C values for the whole stratigraphic section penetrated by the well. 

These F and C values are then independent of a specific lithology notation 

per level. Although generally less accurate, it is a quick way of achiev­

ing decompaction parameters. Examples of the use of DEPOR are in Appendix 

1. 

BUR.SUB 

The program BURSUB essentially integrates biostratigraphic and 

paleobathymetric data into a time-depth framework. In order to obtain 

burial and tectonic subsidence information, corrections are made for the 

effects of compaction and sediment loading, changes in paleo water depth 

and global sealevel changes. Expecially when displayed graphically, burial 

and subsidence analyses afford rapid insight into (de) compacted burial and 

tectonic subsidence of sedimentary basins. Examples of input and output 

files for BUR.SUB are given in Appendix l, using Deep Sea Drilling Project 

(DSDP) Site 398, off Portugal and the Amoco Imperial Murre G-67 well, Grand 

Banks of Newfoundland. An explanation of the input files is given in the 

listing of the BUR.SUB program in Appendix 2. It should be noted that all 

burial and subsidence calculations are relative to sealevel (=zero burial 

or subsidence, with thicknesses of water column and sediment column both 

zero). When, as often is the case, downhole depths are measured from the 

rotary table then both the height of the rotary table above sealevel and 

the present-day waterdepth must be specified. These values, either in feet 

or metres, will be subtracted from all downhole depths, therewith setting 
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the first downhole depth value to zero and all other values relative to 

zero. 

The compacted burial of well sites is simply calculated according 

to the formula: 

udb = z + (w + w )/2 
x m 

( 7) 

in which udb is the compacted burial depth, z the depth (corrected for 

rotary table height), Wx the maximum estimate for the paleo waterdepth, 

and Wm the minimum estimate for the paleo waterdepth. 

Decompaction is achieved by means of "backstripping", where sedi-

ment packages, starting with the youngest one, are progressively stripped 

off. Older, underlying units are restored to their original thicknesses 

during time of deposition by applying a factor found from sliding each 

lithology unit up its own porosity versus depth curve (Sclater and 

Christie, 1980, p. 3734, Fig. A4 and AS). These authors make use of the 

simple porosity-depth relationship of Ruby and Hubbert (1960), 

F = F e-cz 
0 

(8) 

where F is the porosity, F0 the porosity at the surface prior to compac-

tion, z is the depth below the surface in km and c is the constant used in 

DEPOR, (the amount by which porosity decreases with depth). In a sediment 

unit which is slid up its own porosity-depth curve, the upper level 

achieves porosity F0 • The original thickness of the unit is found by 

adding the amount of water needed to fill the porosity F0 , (or rather the 

average porosity over the measured thickness of the unit). This expansion 

allows approximation of the original depth of deposition of the lower level 

of this unit, prior to compaction. Potential compaction from the weight of 

the overlying (paleo) water column Cwmin + Wmax)/2 is ignored. The 
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decompaction model assumes hydrostatic equilibrium between sediment pore 

water and the overlying water column between the seafloor and sea surface. 

After decompaction of the well column, the decompacted burial depth 

per unit is calculated by 

zt 2 z + (w + w )/2 pl x m 
(9) 

in which Zt is the decompacted burial depth and Zpl the value for the 

decompacted depth per unit time. BURSUB calculates Zt for each age level 

in the input file from its original zero depth of deposition to its present 

resting place. Care is taken to systematically reduce thickness of each 

older unit during successively deeper burial. 

The final calculation in the reconstruction of burial history 

involves tectonic or driving force subsidence, which is the rate of "base-

ment" subsidence corrected for sediment and water loading. For this cal-

culation it is necessary to think in terms of weight balancing. With an 

average sediment density of 2.7 g/cm 3 (at Oi. porosity) mantle displacement 

as a result of sediment loading is often approximately 0.7 x the thickness 

of the solid sediment column, which means that tectonic subsidence is about 

307. of burial depth. Following Watts and Steckler (1981), the unloaded 

basement depth as calculated in BURSUB is 

yss z z 1 .((p - p )/(p - p )) + (w + w )/2 + (sl + sl )/2 
p m sm m w x m x m 

- ((p /(p - p )) ((sl + sl )/2)) 
w m w x m 

(10) 

in which Pm is the density of the mantle, Pw is the density of water, 

slx is a maximum and slm a minimum estimate for a change in global sea-

level. The parameter yss is the average tectonic subsidence, since it uses 

the average value between the maximum and minimum paleo waterdepth and sea-

level changes. Tectonic subsidence (expressed in depth below sealevel) 
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values are also calculated for the following situations (a) maximum paleo 

waterdepth and maximum sealevel change (= yxx), (b) minimum paleo water­

depth and maximum sealevel change(= ymx), (c) maximum paleo waterdepth and 

minimum sealevel (= yxm), and (d) minimum paleo waterdepth and minimum 

sealevel (ymm). The program input and output in Appendix 1 shows examples. 

Technical Requirements for DEPOR and BURSUB 

Both BURSUB and DEPOR were compiled and executed on the IBM - PCXT 

microcomputer with an 8087 math coprocessor, IBM Professional Fortran com­

piler Vl.00 and the IBM linker V2.30 (© IBM Corp. 1984). Versions of the 

programs also were adapted for use on the Victor 9000 microcomputer with an 

8087 math cop~cessor, and M-S Fortran (©Microsoft 1983). These programs 

require a minimum of 192 k RAM and at least 1 350 kb diskette driver. The 

program BURSUB produces an output file for the Epson-MX printer, but a run 

time option is available to supress the carriage control characters, which 

allows the use of an alternative 132 column printer. The actual carriage 

control characters used are listed in the program. Graphics adaptation is 

possible on the IBM-PC, using either the IBM Graphics Development Toolkit 

or through an intermediate data file which utilizes the graphics functions 

of the IBM Basic language. For the Victor 9000 good use can be made of 

PLOTS 5 fortran subroutines and the Victor GRAFIX toolkit for higher 

resolution (399 x 799 data points) graphs. 

APPENDIX 1 

In order to illustrate the use of DEPOR and BURSUB, two geological 

examples will be briefly treated. The first deals with the Murre G-67 
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well, Grand Banks, which penetrated a Cenozoic, Upper Cretaceous and 'cam-

plete' Jurassic section, before bottoming in Devonian low-grade metamorphic 

rocks. The second example uses the cored Cretaceous and Tertiary deep 

marine section at DSDP Site 398, Vigo Seamount. The Murre well has both 

lithology and sonic travel time data and DSDP Site 398 has lithology and 

depth-porosity available for input in DEPOR. 

Tables 4 and S show the depth-lithology and depth-sonic travel time 

files for input in DEPOR to calculate F and C in the Murre well. Table 6 

gives the calculated values for F and C for shale, sandstone, siltstone and 

limestone. For each lithology the print-out also produces a statement that 

the best fit of the depth-porosity data, either per lithology or for all 

lithologies combined is either linear or exponential. The F and C values 

corresponding to the best fit(s) and its lithology code (1-8) are then to 

be used for input in BURSUB. Jn order to visually judge the depth-porosity 

data, it is convenient to provide graphics output. This is shown in Figure 

2, which displays the depth-porosity scattergrams and its linear and best 

fits. The exponential fit for limestone suggests an irrealistic ()1) 

porosity at zero depth, which will lead BURSUB to decompact wrongly. 

Although mathematically the best fit is exponential, geologically the best 

fit in linear and this one was adopted. Unless otherwise deemed necessary, 

users may generally prefer to enter in BURSUB all F and C values rather 

than the ones for all lithologies combined. 

The BURSUB input file for Murre Cr-67, generated as part of BURSUB 

output, is shown in Table 7. 
p 

The unit of stratigrahic and water depths 
A 

measurement can be either feet (f) or meters (m). In default (d) mode 

BURSUB will use internally stored F and C values for each lithology, valid 

for the Cenozoic sections of the Labrador Shelf. In a non-default mode 
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(specified by D or d), the program will ask for the proper F and C values 

to be entered following reading of the age-depth-etc. input file. In the 

Murre case all appropriate F and C parameters were entered. 

Table 8 shows the numerical output and Figure 3 the corresponding 

graphical display generated by BURSUB for the Murre G-67 well. It 

includes: 

. (1) the burial and subsidence depth for the TD (total depth) level · in 

the well 

(2) sedimentation, burial and tectonic subsidence rates 

(3) decompacted burial depths for each age level 

Note that the estimate for rapid shallowing between 91 and 87.S Ma lead to 

negative burial and subsidence rates (Figure 3a and Table 8c). 

It turns out that more than 75% -of the total decompacted burial and 

subsidence occurred took place during the first SO Ma in the Jurassic, 

after which subsidence almost ceased and burial rates decreased correspond­

ingly during the remainder of the Cretaceous-Tertiary period. Inspection 

of Table 8 also shows that the decompacted sedimentation rates for the 

Middle and Upper Jurassic section surpass the decompacted burial rate, 

which eventually led to the very shallow or non-marine conditions at the 

end of Jurassic and during the Early Cretaceous. The burial plot (Figure 

3a) reveals a long standstill in sedimentation during Early Cretaceous, and 

possibly reflects erosion on the order of a few hundreds of meters of sedi­

ment during Early Cretaceous time. Such an event has also been observed in 

surrounding Grand Banks wells and is related to effects of an Early Cre­

taceous regional uplift. Lack of Early Cretaceous data may preclude detec­

tion of an isostatically induced uplift of basement in Murre. The increase 
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in paleo waterdepth during the Turonian (~90 Ma) may be both tectonic and 

eustatic induced. 

On the basis of Figure 3 and Table 8 it is possible to draw some 

generalized conclusion (Stam, 1986). After correction for the effects of 

sediment and water loading, and for p~leobathymetric and eustatic change in 

height of sealevel above the seafloor, the tectonic subsidence shows an 

exponential decrease with time; early rapid subsidence gave way to lesser 

rates. Such exponential subsidence curves were explained by Watts and 

Steckler (1981) to be a response to the thermal contraction of the sub­

sedimentary lithosphere as it cools following initial rifting. This event 

in Murre acted during the Early Jurassic. Deep crustal listric faults, the 

result of crustal thinning during extension, may have accelerated early 

subsidence, reason why the curve is relatively steep in parts. 

The second and brief example in this paper deals with DSDP Site 

398, Vigo Seamount, for which no sonic log but depth-porosity measurements 

(Table 9) are available (Ryan, Sibuet ~al., 1979) to run DEPOR. For 

shale the best fit is linear with F = 0.5377 and C = 0.0001434, for silt­

stone the best fit is linear with F = 0.5087 and C = 0.0001584, for 

limestone the best fit is exponential with F = 0.5542 and C = 0.0008181; 

there is no sand. BURSUB was executed using these F and C values and the 

corresponding lithology codes. A print-out of the DSDP Site 398 input 

data, which is part of the printed output file, is shown in Table 10. A 

common problem in sites near ocean crust basins, but situated on relatively 

elevated ''blocks" like Vigo seamount, is inference on the paleo waterdepth 

track. We have assumed approximate adherence to an oceanic back-track 

curve)working backwards from the present day waterdepth at the site of 

3910 m. Well sites, close to the shelf edge or on the slope of the 
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Canadian eastern seaboard often display a rapid deepening in the latest 

Cretaceous or early Tertiary (e.g. Gradstein and Srivastava, 1980), a trend 

related to the tensional pull during the Laramide tectonic event, when 

significant opening took place in the southern Labrador Sea and the North 

Sea accelerated subsidence. Based on this reasoning, accelerated deepening 

has also been invoked for the Vigo Site. Working further backwards, ini­

tial water depth may have been around 2 km. Compacted and decompacted 

burial history (Figure 4) show an accelerated early downward trend, prob­

ably in response to relatively rapid sedimentation c~s cm/10 3y) when sea­

floor spreading between Iberia and Grand Banks started. The decompacted 

sedimentation rate of over 6 cm/10 3y around 115 Ma (Aptian) is later 

repeaterl in latest Miocene to Pliocene time (~S Ma ago). The latter may be 

a response to the Messinian sealevel drop which created (further) canyon 

cutting and downlap along margins. The histogram which displays decom­

pacted sedimentation rates (Figure 4), particularly when used for a number 

of sites in a particular basin provides rapid insight in the stratigraphic 

distribution of hiatuses and sedimentation. 
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sidence with bathymetric corrections for the TD level, (c) 
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18 

List of Tables 

Table 1. Example of depth-lithology file for input in DEPOR; stratigraphic 

depth in m (or feet), lithology coded using either linear or 

exponential code numbers. 

Table 2. Example of depth-sonic travel time file for input in DEPOR to 

calculate F and C values; depth in feet, sonic travel time in 

microseconds/ft. 

Table 3. Example of depth-porosity file for input in DEPOR to calculate F 

and C values; depth in m and porosity in percent. 

Table 4. Depth-lithology file for input in DEPOR, using the data from the 

Murre G-67 well; stratigraphic depth in feet and lithology coded 

using either linear or exponential code numbers. 

Table 5. Depth-sonic travel time file for input in DEPOR to calculate F 

and C values in the Murre G-67 well; stratigraphic depth in feet, 

sonic travel time in microseconds/ft. 
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(c) Decompacted burial depths through time for each age level. 

Graphic representation of the same results is in Figure 3. 
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Table 9. Depth-porosity file for input in DEPOR to calculate F and C in 

DSDP Site 398; depth in m and porosity in percent per volume 

unit. 

Table 10. Print-out of the DSDP Site 398 input data for BURSUB. 
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APPENDIX 2 

Listing of Fortran 77 programs DEPOR and BURSUE. 



C;EF'CF: (FOR GEF TH-?OROS IT\ .... ,. ..... .. ·- -.- ·. ..,, ·.~,_:, L ·r .= 1. .;::) .' IS A FORTRAN 77 F~OGR~~ 
1 C1 ISCUSSC:I) It~ STA f'1 C:TaAL ., 1~86, ~-;!_GCF' IT:-;;·~~~:; F 1JF· Bl_l F~ IrlL Ai·~[= 31_;c .=, ~!·· ~ ~· .. ; 
l_; !-1 I '.3T1JF, '{ " i: iJf'1 F: UT~F· Af~ [:; GE;J:31: I EJ\iC C.3" :,_,'\JL . ___ ~ r,iO \ __ ~ F·" ___ . 

C DEPOR WAS WRITTEN TO ~UN ON THE IBM-FC~T ~I T~ NUM ER ICAL CGPFGC~SS 
C U3I NG IBM PROFESSIONAL FORT?AN Vl . 00 AN O IBM LIN~ER V2.~0 

c 
C ~EPOR CALCULATES THE FELAT:O N5HIF 3ET~EEN GEPT~ AND ~O~OSIT"! FO~ 

C DIFFERENT LITHOLOG!ES USING DEPTH-LITHOLOGY AND DEPTH-FOFOS!TY OR 
C DEPTH-SONIC LOG DATri. 
c 
C i"I A X I i"!UM hlUMBEr: OF WELL :C·EPTHS I :3 8 0 

i~ 

c 
c 
c 
c 
c 
c 
c 
c 
'~ 

~EAL*4 DEPC80 >, DSH C8 0) ,DSS (50>,DSN C80 ) ,DLMi a O). PSH IS0l, 
+ PS3 C80) ,PSNC80 > ,PLM ( 80>,LPSH<80~.L?SS 1 80 ) ,LPSN ! 80 l , 

+ LPLM C 80 > ,LF1E,LF:E,LF3E,LF~E.LFTE 

INTEGER*2 CORI,LITH i 80 >,TFIT 
character*1 UNI 
character*30 title 
character*1 0 tpl,tp2,out~il 
LFlE=O.O 
LF:E=(1. (1 

LF3E=O.O 
LF4E=O.O 
OPEN C3,FILE='PLT.ERR',STATUS='UNKNOWN') 
CALL CREDITS (6) 
WRITE C *~*> 'CHOOSE ONE OF THE FOLLOWING' 
WRITE(*,* ) '1. CALCULATE PGROSITY VALUES FROM SONIC LOGS. ' 
WRITE.(:+~+> '2. 
L.JF: I TE ( * ~ * ) 

I NPUT POROSITY-DEPTH V~LUES DIRECTL Y. ' 

WRITE(+,+) CHOICE: 
F~ EAD ( +~ +;. CORI 

~E~D THE LITHO LCGIC TYFE3 ~ND THEIR DEPTH FRO M DIS K. 
THE3E TYPE3 SHOULD BE THE S~ME AS T~OSE USED I N THE 
DECDMFAC7ION PROGRAM. 
THE FI R:3T LI NE OF LI THOLOG'( i:>A H~. COl-·JT .~ INS THE FEET i F :1 CF: 
METERS ( ~I) CODE. THE SECOND LINE SHOWS THE GEPT~ OF THE 
TOP OF THE FIRST LAYER. SUBSEQUENT LINES CONTAIN THE DE~7~ 

TO THE BOTTOM OF A LAYER AND THE LITHOLOGtC T~ PE FO~ T~~T 

LAYER (FREE FORMAT ), 1 FCR shale , 2 FCF sands~one, 

3 FOR ~iltstone, and 4 FOR limestone. 

write ( *~*' 'Ent~r th e name o-f the file con taining· 
wr i to: \ *, * > ' l l t ho 1 oc~ ,, da ta. · 
i;.J f; I TE ( ~, + ) 

V.lf'.;: I TE I ~, * ) FI ~Ef-.IA l'1 E: 

r -=:-a d ( + ~ · ( =tl r_::, •1 .. ) t p 2 
.:::o err \ 2. f i 1e=tp2 ) 
F E,;,D (:, . i ;, 1 > ' ,. UN I 
i=::E?;D \ 2, ?.- ~ c::r-m=:>:.; ~ C:F.F:=:o · o Er= \ 1 ,. 
I F \ IJ N I . E D . . r ' . rJ F. • UN I . ED • .. -f • .' :E !=-' ( ·, > = [• E:F- '· l > -+ • 3 0 4 c 
GO 1 <i ) I= 1 • . :;o 

l 



READ (2,+,END=.20,ERR=20) OE~LITH C ! ) 

IF (LJNI.EQ.'F' .OR.UNI . ED. "f' ) DE=DE4.30~8 

NUML= I 
l ,.., C:Ji··JT T l·~i_: E 

c 

c 

c 
.~ ,_ 
c 
c 
c 
c 

c 
c 

OPTICN l~ CALCUL~TE POROSITIE3 FRGM SONIC LOGS. 

IF (CORI.EQ.1 ) T~EN 

WF: I TE :~ *, *) 

WRITE ( +,+)'**************~*****************~****************** ' 
~~R. I TE ( * ~ * > '':30N IC TF'A'v'EL TI ME3 M,l[i DEPTHS < OUTF UT FF:Oi'I F·F:OC3RA l·1\·1E .. 

WRITE ( +,* ) 'DEPTH IN FEET, TRAVELTI ME IN M!CFOSECOGDS PER F~C7. c 

WRITE (+,* ) '****************************~*****~**~**~********* ' 
write( ·ii-,* > 
write (*,*) 'Enter the name of the -til9 containing' 
write(*,* '; 'sonic veli:::icit ·-1 data.' 
i,.._1ri te i*, +! 
write(*,*) FILENAME: 
re:td :. +~·(.:..10)') tpl 
cpen { 1, -t i 1e=tp1 ) 

CALCULATE POROSITIES USING MAGARA'S FOR~I ULA. POROSITY VAL UES 
ARE STORED IN ARRAYS PSH,PSS,PSN OR PLM AND DEPTHS IN DSH,DS3, : 
OR DLl"1 ACCORDING TO WHETHER THE DEPTH LIE3 IN THE RANC3C: :JF 
shale, sandstone, silt~tone OR limestone. 
J=NUMBER OF POINTS IN s~ale~ K=NUMBER IN sandstcne, 
L=NUMBER IN s~ltsti:::ine. M=NUMBER IN limestone. 

,J=O 
J<=O 
L=(i 
!'!=(:; 

DEPTH=DEPTH / 3.28 
i t ( d e p t h • C] t . d IT! .::i;-: ._, d m .3 ;.; = ;j E p t h 
F'OF.:= < t). 466-*HU-3 l. 7 ) / 11.:i(i. 

CALL SUBROUTINE L TYPE TO DETE:=::M I l•iE THE LI THOUJ•:3 Y , 
C - CALCULATE F·1JFiJS I TY Al,J[• 
c 
c 

c 
c 

ASSIGN POROSITY VALUE TO THE ~FPRC?RIA7C: ~RRAY . 

GO TO 30 
El~D IF 

OPTIIJr·I 2: I i\iF'IJT F'!JR1JSITY-0E:=T:-; U;.:;LUE3 DIF.ECTL,. r' 

~ · ~· IF I CIJF: I. EC!. 2 ) THE l·J 
dma. >: =<). 
1,.Jh: I TC: \ ...._) + ) 

write \ *,* ) '*~**~*~~~*~~**+~~*~~*~~~**~*~**+~****~*~++++~~-- -



c 
c 
c 

- -. -. ~ 
:_ ;,·.J ~ r ~._ c.:.. 

wM· r TE ( ~ ~ *- > :o CJ i\tE :=A.I R r1 Er.'.~ LI i\.E" :=~ ~=: :=c~i s r"1 A T. :· 
l~F: r TE ( ~. * / :' .C·EF:TH r~i:J .37 BE I 1,1 r"i ETE:=113.. F ::i ~'.iJs r T 'r. T r .... i r- c:~.'. c:-c s ... ;; ~ ~ 

~rite ( ~,*) '******~~*********~***~~****~***~~***~~~*~~*+~*~* ' 
lAJM'. I TE ( ~~, f<-) 

write(*,*l 'E~ter the n2me o~ t~e iil~ con t aini ~ o· 

t;..;F~ i TC: ( * ~ ·* ) 

~.j~; I TE ( *, * :. 
re .:..1j ( .;,.:. :ii :' ( a .L i) ) :' ) · t p l 
·::,peri ( 1, f i l e=tp 1) 
read(1,'(a301') title 
READ\ 1 , *, C:ND=50, ERR=50 i DEPTH~ ;:: ;JF; 
i f < depth • g t . d m .3 :< > d ma;; = ,j .:-pt h 
p or-=por / 1 l)O • . 

CALL LTYPE TO DETERMINE LITHOLOGY AND ~3SIGN DEFTH 
AND POROSITY VALUES TO THE APPROPRIATE AR~AY . 

CALL LTYPE C AU,CORI,VEP.DEPTH,DSH,DSN,DSS,DLM,J~~.L~M,LITH, 

;~-'.NUML, F'OF'., PSH, P '.31\1, PSS, F'U·\ :• 
130 TO 40 
C:NDTF 

51.) CIJNT I NUE 

c 
FIT LINEAR AND/OR EXPONENTIAL TRENDS TO FOROSITY-DEPTH DATA. 

WRITE(*,*) 
l;JR I TE < *, * > 

WRITE<-*,*) 
l!JR I TE ( *, *) 

WRITE(*~*;. 

1.i.IF I TE ( *, * > 
1 • .iiF: I TE \ *, *) 

V.H~: I TE ( * ~ * ) 

"CHOOSE ONE OF THE FOLLOWING:' 
'1. FIT A LINEAR FUNCTION TD THE F'DF:·iJSIT't' -DEPTH.' 
'1. FIT AN EXF·ONENTIAL FUNCTION TO THE DHTH.' 
'3. TP":'° 80TH l_INEAR Ai--iD E :ff·OHENTI,.;L FITS r.:..N;:. LcT T h·· 

F'F:OGRAi·!ME DEC I I:•E !A:H I CH IS SEST. ' 

CHOICE: 

FOR LINEAR FIT 
IF(TFIT.EQ.1.0R.TFIT.cQ.3) THEN 

C FOR shale 
IF ( J. ~~E. l)) CALL FI TOr.,lE ( F 1L,C1 L ~ ,J, TF TT, DSH, F·SH '.; 

C FOR sandstone 
IF CK.~IE.0) CALL FITONE<F2L~C2L,K,TFIT,DSS.PSS l 

C FOR siltstone 
IF ( l_.~~E.•.)) CALL FITGr·iE•:F3L.C3L,l_,Tril,D3i'·l,r":3i,i:+ 

C t="OR limestone 
IF <M. NE.•) ) CALL rITONE \ F4L .. C4L, M, TFIT . . C•LM '., FU1l:O 

• FOR ALL POINTS 
CALL FIT,.;LL <FTL~ CTL, .J, r<~ L, M, TFIT, DSH, D'33, [i;i ~, DU\, F:;H, F ; ·::. , 

~~F'SN, F'LM) . 
END IF 

C FOR c \ F'ONENT I ;,1_ r- l i 

IF < TF IT. EQ. '2. CR. TF IT. EC! .. 3 " li-l~ l·I 

C TAkE LOGS OF 1= •Jr !.:J :3 Irr· 'J i4Ll_;c:3 
DO 01), I= 1 • . J 

0 1 : 1 LPSH i'. I ) =;.:;LC•3 \ FSH 1 I I i 



[) iJ 8 \) '., I= .L ,L 
SO LPS N( ! ) =ALOG CPS N( ! )) 

DO ;3 1 I= t , M 

C FOR shale 
IF (J.NE. 0) CALL ~!TONE t LF1E , C1E,J , TF!T.DSH,LPSH ' 

C FOR sandstone 
IF CK.NE.O> CALL F I TONE : LF2E,C2E ~~ ,TFIT,DSS,LPSS > 

F.2E=E:<F \ LF2E > 

C FOR siltstone 

c 

c 

IF (L. NE. O> CALL FITONE C Lf3E,C3E.L,TFIT,DSN ~ LPSNl 
r---r- r- ~.· .-1 .· ' --- · r .. :;. c.=c. ,~. i- \ Lr . .:;.c._; 

FOR limestone 
IF CM.NE.0 ) CALL FITONE <LF4E,C4E,M,TFIT,DLM,LPLM > 
F4E=E XP \ LF4E ) 

FOR ALL PO I NT:3 
CALL FITALL<LFTE~CTE,J, K ,L,M,TFIT,DSH,DSS,DSN,DLM, 

;~LPSH, LPSS, LPSi.·I, LPLM > 
FTE=E :< F· '. LFTE ) 
END IF 

CALCULATE SUMS OF SQUARED 
IF CTFIT.EQ.3>THEN 

' 

SQ1L=SSQ <1,Fll,C1L,J,DSH,PSH ) 

C1 I i-FEF:EhlCES 

SQ2L=SSQC1,F2L,C2L,K,DSS,PSS> 
SQ3L=SSQC1,F3L,C3L,L,DSN,PSN> 
SQ4L=SSG C1 ,F4L,C+L,M,DLM,PLM) 
SQTL=SSQ ( l,FTL,CTL,J,DSH.PSH) 
SQTL=SQTL+SSQ C1,FTL,CTL,K,DSS,PSS ) 
SQTL=SQTL+SSQ C1,FTL , CTL,L,DSN,PSN > 
SQTL=SQTL+SSQ Cl,FTL,CTL,M,DLM,PLM ) 
SQ1E=SSQ C 2,F1E,C1E,J,GS~.~SH ) 

SQ3E=SSC (2,F3E , C3E , L,DSN,PSN l 
3Q4E=SSQ (2 , F4E,C4E ,M ,DLM,FLM l 
SQTE=S8Q C2,FTE,CTE,J,DSH.PSH > 
SQTE=SQTE+SSQ C2.FTE,CTE, K,DSS,PSS ) 
SQTE=SQTE+SSQ C 2,FTE,CTE,L~DSN,PSN > 

SQTE=SQTE+SSQ C 2,FT~,CTE ,M, DLM,PLM ) 

END IF 

C OUTP UT RESULTS 
c 

WRITE ( *,* ) 'ENTER OUTPUT FILENAME: 
READ l*,' ( At O> ' ) OUTFIL 
open (lO ,file=OUTFIL,ST~TUS='UNKNOWN' ,ACCESS= ' SEQUEN T1~L' ) 
CALL CREDITS l l Ol 
w r i t e ( l •:i , ' ( 1 ;: , 2 3 i) , / ) ' ) 

i -r ( J • ;1 e . ·) :i t h •?rr 

: .~;t:: tTE ( 1'~ ·1 " :ot- ) ... ~. J-: ~.l ~ :-

~~F· I IC ~ 1 1> . .:,.:.. ·1 

' . '-, -i: 1 J~ ..l ~ 

IF ( 7F IT . E Q . l . IJF: . Tr I T .. EQ . . 3) L~j ~~ i T=: ( l \:~ ·• ·:; c~,: F 1 L_. - ·: l l_ 
? (l ;= (j t=:. iTl A I ( ,.= X ., ·· L I :· .: C: H R : :- ~ 7 :< ~ .. F = .~ .~ ~ l \:j , .+ .~ .. C = .. ., E 1 \ ~ : . . 4 '; 



I;= ; TF IT, EQ. 3 :1 

!F < 3QlL.LT.3Cl~ ) WG~ T~· 10 . ~ ) 

END IF 
t?ndif 

WF I TE ( i (), ..,. '.• 
~·JF:T.TE ( 10, * ) 

WRITEC10,* ) 'sandstone' 
1,;..JR I TE\ 1 0, *) 

r 1•- .- ~ -
i t =.~- :. .... : . .::. 

:' ~ • I :-- - 1 - ,-. 'T' - T - .,... :- I T ~. ; ,.- ... - . . .. : r. !::. cc .:~ 1 r .L ' l ·::l ~ .l i ... ,c!-'!r~ . 

'THE SE3T ~IT !5 EXPONENT!~L. 
'BOTH FITS APE ~QUALLY GOOD.' 

IF(TFIT.EQ.1.GF.TFIT.EQ.3 ) ~RITE(10,;Q) F2L,-C2L 
IFCTFIT .EQ.2. 0R.TFtT.EQ.3) W~ITE (l0 , 100 1 F2E,-C=E 
IFCTFIT.EQ.3 ) THEN 
IFCSQ2L.LT.SQ2E ) WFITE C10 ,* > 
rFrSQ2E.LT.3Q2L) WRITEClO,*; 
IFlSQ2E.EQ.SQ2L> WRITE C10,*> 
ENDIF 
end if 
i f ( l . n e . •.) :. t h en 

'THE BEST FIT IS LINEAR.' 
'THE BEST FIT IS EX~ONENTIAL.' 
'BOTH FITS ARE EQUALL Y GOOD.· 

WRITE C10,*) -

~..JF: I TE ( 1 0, +) 

IF ( TF IT. EQ. 1 . OF:. TF IT. EQ. 3 > WR I TE C 10, 90 > F3L, -C3L 
IF<TFIT.EQ.2.0R.TFIT.EQ.3) WRITE<l0,100) F~E.-C3E 

IFCTFIT.EQ.3) THEN 
IFCSQ3L.LT.SQ3El WRITEC10,*) 'THE BEST FIT IS LINEAR.' 
IF(SQ3E.LT.SQ3L> WRITE \ 10,*) 'THE BEST FIT IS EXPON ENTIAL. ' 
!F (SQ3E.EQ.SQ3L> WRITE ClO,*> 'BOTH FITS ~FE EQUALLY GOG~.' 
END IF 
er:d if 
i T ;' :T1 .. n~. ( )) t:-1er1 
Li.iR I TE ( Lt). ;.r ;. 
;;.JR I TE ! 1 ,) ~ ,'!-) 

WRITE< 10, * ) 'l iiTJ1?Stone' 
l-.JR I TE \ 1 •.). * ) 

IFCTFIT.EQ.~.OR.TFIT.EQ.3l WRITECl0,90) F4L,-C4L 
IF CTFIT. EQ. 2. OR. TFIT. EQ. 3;. L,_:R.ITE ! l• :i , 1(!()) F4E, -C4E 
IF < TF IT. EO. 3 ) Tl-ic:t'i 
IF I SQ4L. LT. :3Q4C: ) !;,iF l TC: ( 10. "": i 'THE -;c:;T r IT I 3 i... HiE :-r'' ' 
IF\SQ4E.LT.S04L : l•iFdiEllt:.1,-:-\- 1 '/"'HE E.::::;T Fr·;- r ·:; E :~F 1]r.J E l'- ITI ,::.; __ . 
iF ( 3Q4E.EQ.S~4L) W~ITECl •),*) '30TH FITS ~~E E~U~L~ \ GOO~ .. 
END IF 
en ,j if 
WR I TE ( 1 0, * ; 

WR I TE\ 1 <), + i 

~RITE ! lO , ~ > ·~11 11tholog1~s' 

I r ( 7F IT. Ei?. l .. 1JF . TF i T .. C:C:. :=: :. i<lR IT::::: : l (; ., -:;.:1) FT L .. -er :._ 
IF ( Ti= IT . =:c:" 2. 1::J F' . IF IT . El:. -:: .J :;..:r;· I ·1~ ( l l~) 't l ~:.( 1 J ;:-1c ~ -Cl~ 

l Aj I'" i +: e I 1 I=·· o +. ) 

\;>Jl'"i t :'? ( 1•), ..... ;. 
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c 

c 
c 
c 
c 
c 

F1JF.: s i l t ·:t ·:Jr: (? 

POROSITIES G~EATER THAN 55% ARE EXC LUD ED 

IF ( TLITH.EQ.3.o~.tlith.eq.7 ) THEN 
IFCCORI.EQ.1 ) POP= <0. 466*AU-31.7 )/100 . 
!F (POR.GE. 0 .55 >FETURN 
!FCPOR.LT.0.) RETURN 
L=L+l 
DSN \ L) =DEF·TH 
F'SJ\i i'. L :,. =FCF 

END IF 

FOF' l 11nest•:J11e 
POROSITIES GFEATER THAN 70% ARE EXCL UD ED 

IF CTLITH.EQ.4.or.tlith.eq.8 ) then 
IFCCORI.EQ.l) POR=(0.677*AU-27.6 )/ 100. 
IFCPOR.GT.0.70l RETURN 
IF CPOR.LT.O.> RETURN 
M=M+1 
DLM(M ) =DEF'TH 
F'LM ( l'1 ) =F·GR 

END IF 
F.:ETIJF:N 

- END 
I . 

SUBFOUTINE FITONECA,B,N,TFIT,X,Yl 

CALCUL.c. TES r NTEr:CEFT "A 11 AND SLOF'E 11 s" FiJR A LE;;s T s:JuA:=::=: :; 
LINEAR FIT TO POINTS WITH COORDINATES X AND Y, 
FOR A SINGLE LITHOLOGIC TYPE. 

I ~-ffEGEF l"J ~ TF IT 
REAL X ( 8l) ) ~ 'i ( 8 t)) 

C FIND MEAN OF X AND Y 
XTIJT=O. 
YTOT=O. 
DO 1 0 I= 1 , i--J 

:<TOT=:X:TOT + X \ I ) 
YTOT=YTQT+Y \ 1) 

10 CONTH~UE 

XA'v'G=XTOT /;.J 
'l H'v'G= YTOT / r·J 

C FIND THE CO VARIANCE AND THE VARIANC~ OF X 
S'J =O. 
SCV=O. 
DO 20, ,J=l, N 

SCV=SCV+ ,X( J l -XAVG)*( ~(Jl - YAVG l 

SV=SV+ CXC J \ - XAVGl*+2 
2 C CONT I ~,llJE 

S 1 = S 'J .: ( N - 1 > 

c CALCULATE ~ AND B 

.....,. 
I 



8=·= :<··{ / 31. 

END 
c 
c 

c 
c 
c 
c 
c 

LINEAR FTT TO ~ fHE ENTIRE SET OF porosity-DEPTH FOIN73, 

c 
I NT EGE F: ,J , f< ~ L ~ M 

N=.J + i< +L +iv! 
C FIND ThE ME~N CF X AND Y 

XTOT=O. 
YTOT=C. 
DD 10 I=l~·J 

:<TOT=XTOT+X 1 \I'.• 
"'r'T\JT=YTOT + '{ 1 <I) 

l ~) i:O~~I I t·:IJE 

2<) 

DO 20 I= l ~ ~::: 

'.\TOT=XTOT+X2 \I) 
YTOT=YTGT+Y2(1) 

CONTINUE 
DO 30 I=1, L 

XTOT=XTOT+X3 <I :.o 

YTOT=YTOT+Y3\I) 

--

30 CONTINUE 
DO 31 I= 1 ~ M 

XTOT=XTOT+X.:."r ( I ) 

'r' TOT= 'y TGT+ Y.i ; I ,i 

31 C:ONTL~·~UE 

X A'.) G = ;;: T iJ T d\I 
Yi'..:;tv'G=YTOT / N 

FIND THE COVARIANCE AND THE 
S\:=(!. 
SC'.J=O. 
DiJ 4-1) I= 1 i ,J 

s c v =S;::: 'v' + ( :.: l ( I I - x A '·JG ) * ( . ( l ( I ) - YA 'v' G ) 
SV=SV+CX1 C i l -X~VG l **2 

-!. i) 1:0i\IT I ~~lUE 
DO S C I= 1, t::: 

:.3C'..,'=SC'v'+ < X2 ( Ii -X ,:,i./G i * ( 'r' 2 r: I) - 'r' A'v'G ) 

5 0 CONT I ~.JUE 
DO 60 I= 1, L 
SCV=SCV+(X3 C I ) -~AVG1~ (Y 3 C I>-YAVG \ 

SV=SV+ CX 3 Ci l -X~VG ~ ++2 

01) CONT I \'JUE 
DO ~1 I=!.,!i 

'3C'v' =·3C '.)+ \ ·(4 ~ I ) - ·; ~ \/i3 :0 * <\' 4 \. I) - 'r'A'..-'G) 
SV=SV+CX~(I\ - (AVG ) *-2 

8 

t ' .. ~.-:'" "'"· '·--'/ ,....,r.,,. ,;. ;--1f 'fl-:::. 



c 

c 
c 
c 
c 

1- V'. : _ ;-.~ 1 ! I 1 !-. J '4 \ 
~ ,,, T - = L .: '-·' / ~ I \ ( - ,_ } 

:3 1 =S'v' ./ ( r-.~ - 1 '> 

FUNCTION SSC \ LE,A,B ,N . X,Y> 
F.:EAL >. .. ( 3l)) ~ \' ( :3() J 

CALCULATE SUM OF SQUARED ·- . 'T' 1~r--. r--1-.1 r-r--f'""" 
L· .1. r r c.,..., t:. 1»1L-.::.::J 

POINTS AND THE LI NEAR OR EXPGNENT~~L FIT. 
FOR LINE~R FIT 

SSQ=i). 
IFCLE.EQ. 1) THEN 

DO 10 I=l '., N 

- .. , ~ ... 
~'1-1 i ,...., 

10 CONTINUE 

·~ 

END IF 
FOR E ~ PONENT IAL FIT 

IF (LE. EQ. 2:1 THEN 
DO 20 I= 1. N 

SSQ=SSQ+(Y CI >-A*EXPCB*X<I>))**2 
2 0 CONTINUE 

c 

END IF 
END 

SUBROUTINE CREDITS CUNIT> 
INTEGEP UHIT 
WRITE CUNIT,* > **** CALCULATION OF DEPTH-POROSITY FLl NCTI ON 
!JJF: I TE ( ur~ IT' + ) 

L"iR I TE (UN I I, * ) 

IAIF: I TE ( l_;N IT, + ) 

J;.JRITE CIJi'HT ~ .;.:. ) 
WR I TE <. IJ~-II T, * > 

WRITE CUNIT,* i 
i..;RITE CU N IT, ;'° :' 
li.JR I TE CUN IT , * ) 

l•JR I TE (UN IT, * ) 

WR I TE ( iJ r-.1 I T , -:+ I 
F:ETUFN 
END 

F'F::OGRAi"! PREFAFED B"r' F. LLO YD, :S • . 3T riM ., 
F.GRADSTEIN AND D.GILLIS,' 

' ,J At·~ IJ ARY , 1. '::; ;3 6 , 
ATLANTIC GEOSCIENC~ CE~TER." 
BEDFORD INSTITUTE CF OCE:::.r-.iGGF:Ar H\' ' ' 
Di;RTMOUTH, N. ·3. , 8= ':' 4A2' 

9 



c. 

,-
·-· 
c: 
L-
.~ 

i_ _. 

,_ ,_, 

r·, r- ,- . . ...,, ;-. _,-.. ··-1 ·.-· , 1 : r-- ,-. • 1 ·,···, 
;·- 1-•, i __ : I_"_] r ... h I I _c, ' ··-' r .... . :.:> 1__1 .r:::• 

... .... --1 
-::O:l lU 

!__ '-1 ·- :i•JF: ci-;:: ~- 1::.· d i ffi(·~n ~ ·:=. 
1_) = d~~pt.h Csf :-::E1 d i ifr f?nt ·=· 

c L - litholog y 
c l>H,.! = m i n i. mum w 2 t '=~ r· d e p t h 

WX = maxi~um waterd e p t h 
,--
,_ 

.-1 r-..--1 
•°='L.1 · 1 mini.mum ht=-iqht:. 

s ;:= ::.. 1 .::,.,/ e J. 

- ,-
!_!T 

- -·· .. . I 
-;1 !·::I, 1 ., ··=· :. ·-.... ' 

f.· r-::~_:i .: ...... +:. : n =··~~1 ·· ·: ·t·. , 

s1_ :·..:: :T!ci>! i. IT1Ltin he i r;.~ h t C1f ~. e -:~ l :=.· ··. ;.::: L j·- ·.?. l .::;. t ·L -,_.. t:-:i ! - . C:.· p ,. ... :'~ -~ ·--~n i ·~ 

c: 

s E· :?t J. (?\/I~ .l 
TZ = array containing dec~mpaction 

e~. ch l a ·~l r:: r-

- -- ··-· ·- - - - · '·· _ •.• .J L i __ !l' r ~-:::i __ • ... ~LI 

c UDB = uncorrected burial depth 
c 
c 
, __ 

ZT = decompaction corrected buri~ ~ depth 
·t = '~a.ter--fi.lled subsi.dence 1,,1 i u-. S•O?cii:Tn':~:,-t: 1·::.:::._,:; ·::01 .. r··;:::;cti.Dn 

YXX = Y + WX + SLX 
~ YMX = Y + WM + SL X 
c YX M = 1 + WX + SLM 
~ YM M = Y + WM + SLM 
c YSS = a v erage subsidence depth 
L TTL= well name 
c N = number of age-depth pointE 
,- l\l 1. :=:; n LI. !TI b 1;? :-- C1 f l i t h CJ I 1.:J c~ i c .::7f. 1 LI n i t =· ; __ = !\I -- ~- ) 
j Z1~Z~"2 - initial d~:::·pth ~-=· us .. :.~d i.n dt::·•.:C0 :T1fJ,~.ctin 1~ 1_tnLt· . . _ :=!17:·i·-· ti1n,:_7.· 
1 . .• step 
L ZP1,ZP2 = decompac t ed layer depths p er unit time 
c FM = mean por osity 

,_ 

c 
,_ 

,_ 

, __ 

PSM = mean sediment dens ity 
PSA =mean density of indi~idua l decomoac ted 
F' A - "'ea n d en s i t y '~ f s t.t JT1 rn e d d e c i=i 1 n p .:1 c t r=.- d J. -=·,_ -... !~ ,-- t:; 

PW - density of wate~ ( = 1030) 
- r 
• . ...JT :Tian t 1. •:? 

0SET - data iiie title 
T ::3EI:i ~ A:3El:1 - thick ries. ~ .3r-, cj .:;.1~~ ~--~ 1-:J ·i- r:J ~c iJrni::r ~c t !::?c1 ·:=.e· :l i 1 f·1~·~r-: ·f-

.-..,, 1"'\ TY--
Or.H I C. 

unit=· ( s.t::· .l f c ::•mp Et•.:: t •:=-•j s;:::·d :i. mer-, :·. t:. hi ·:~ !-= ;, e·::;~: t=.··:-:: :1 

decompated sedimen tac ion r ::.. ~2 

MF ATE - sed i ment mass 3ccumul a tion 

D ~scr 1 Dt i ·· .. ~·n 



Card, ~ 0 ~omment .· . ._ .-~- ' 
~. l.:' :=, r=.. I I 

C:a.i-- d '°':l " !-1L.t1 nb~t- i..'.JT cl .s_+: .~, ~:ic! ;~ r-it. s i":\j) ' ...,. l. . ~· 

:~ .~r-d -:; ' t. i. 1: i ~? (TT!_ :.i S j- , .-.:;:-1 .... j\j C) r t ;-·, ·:::. ·::- :7' b L~ r- 1 ... ~. ·. 

,-
c 
c: 

c 
c.: 

,-

,-

,_ 

:T: 

po1nts will b~ con-
vert ed from f ~et tc 
m~tres, anv ot h er 
c h .:.-11'""' act er-. ·~ :T: ; ~ ~:: r· 

ex amo l el~ no conver 
-::;j. on. 

Card 5: height of rotary table above :25. 
sealev el and pr8sentr-dav water­
depth, either in feet or metr~s . 

These v alues will be sub tr 3ct ed 
f1~om all dcwn-!·:ol.e depth \ D~= :11 e==:­

surements. 
c Card 6: enter·ing d or D: the pre:qr-am 

c 
c 
.. -
,-

,-

will use the default values for F 
and C as specified b~low. An y 
other character: y ou will be 
prompted to enter Vdlues for 
F and C far ALL eight litho­
logies. F= porosity with no 
burial. C= the ~mount by 
which F decreases wit~ · each­

metr-e burial. 

175. 

c 
c 

Card 7-7+N: input data free 
for-mat. 

aqe depth WM WX SL M S LX 
,· r::' 4(~(.1 .. c::-
t:>._) . ._.J . 

c Card 7+N+1: lithology codes ~ree 1 6 
,..., 
0 

c 

'·· 

r: 
,_ 
, __ 

,-

,-

• J_ ' , 

l :.-n CJ .L CJgy 

format. 

---'--• 
'-1.JW~-:, ... 1= 

2= Sand (exponential) 
._:, = S i 1 t s t .o 1-1 e ( e ~ : p :.Jn e ri t i .:?. l ~. 

4= Lim~stone l ex ponenti~ 1) 

5= Shcile <linear) 
6= Sand (line~rl 

1 = Siltstone !l inear) 
8= Limestone (linear) 

Default F & C values are based on Labr~dor 
~ Gr North Sea porosi tv -depth curves. 

~ 6 1 ..::. 

·- l - , .­
::11'='! T 

0-:!= 
ki-J " . ...,.. 
J. ..:• 

'3ET \'1A:< I UM NUMBEr: r:;;= LiJELL [ •EPTHS t ~,j •.; ;::,;:;· TABLE ~j 11•\ 
c 

0 . :S C· 
-~· . ..::1 ._:1 

. 
·~ 
,;_ 

A o'.Dit1), D \.C.H!i, Wt"! rn11vi;., l>-1\, DTi•\). su~1 <D Lf'l °l, SL > o'.t== I i' ! · _ 
T: \DII'!, t:>IM>. ZT <D.Lr'I) 'U[;3 <Dil'D. \ ,·;::=n·n . 
,~ .. x :~ ( [1 I 1~1) , \/r:1x (I) I j·•i) ., \· Xl .. ! ( L> I r~1) . ·T·1,!l·.."1 ( [; T r-: ) '! 

DC ( DIM ) If r-~ s1 · 1 "[ :I ,.., > '! F·s ,; \: ·c· i i'1 ! :• !) I :··1 ) '1 C• EE,~ .J ~, \ ·c. i j·,1 · .. 

* r-,,.; .: DI,.,,!' c, r 1v! ·~ ~ ~~1;:, ( u r ,.,.; > , .. ( :3s \ L.: :r r·: ·j ~ L·E:=··ri-1 ·~ c· I j·~1 J ; c: 1 .; :. 
r- .... . - . , ,-. ' 

, ( .. . ·:J 1.: : ' ·:·\ . 



.--

• ... 

c: 

c 

data F 1 .~73 ,. s~~ •. ~03 . . 70,.456,.4S5~.4c7,.60li 
d a.t .;,=t. ,-J / .1 ~ ~518~=--· ·:.~ ~ ·::; .. 532C1 ~ -4 ~ 2. 3925e-4" "t)(.oi) 7 t , 

& 5.5824e-5,~.S836e-5 . 7.3556e-5,.2 1 81e-3 / 

LIC ; l)=' 
LI:":: { 2 > = =' ( J.) -SH :'~LE 

LIC (.3) =' \ 2>-Sr:.::ND 
E:< F'C.NENT T P1L 
E:<F·ONENT I AL 

LIC ( 'S ) = 11 .:l ) -Lii'1E3TL1r··.1E E '.{ /= ' [1!··11~ ;··,:T r,::,L 

LI c: ( ,s) =: 1: 5 . .i - .3t-lrlL.E LI \\IE1:'.,F~ 
I._ I c-(·7) = :- \ 6) -s;.Jd'C,1 LI i\~E;;R 
LIC \8) =' i:/ > -SILTSTm·.JE Lil'·.JE (.4F\ 
LI C ( 9) =' \ 8) -l_ I r-·!E:3TONE LI f\lEAFi' 

c1.;LL CF:ED ITS ( .S ) 

CALL DSKMAN <OTP,OUTF!L > 

f=•i;J = l 0::.1~) . 

?F: = F'i"·1 / ( F'M-F'L.J ) 

READ 130, 1g0 l mf 
1 ·-; ~) r 1-:i r fTJ ~ t \: 2 1 ) 

re~d ( 30~* ' rohite,wdep 
r :? ::t d ( 3 ~) . 1 9 () ; d ~=· F ~ l t 
WRITE \ 7,' (// ,5 ... :\.'.<,A2:2, // . .' ) . i '**-""** INF'UT DATA-:.\·-:,,_;,_*_,,_, 
I ,,..., T --
l>./ r . .. I r=. ( 7, ':'7'6 \ DSET 
WRITE (7,1001 TTL 
l>Jr· I TE \' 7. 1 C·1. ~1 l\I 

~·wi.t:e '· ;~: ;.:io; ,nf 
.: •) \) FGRi•!A T \ .: ~) ·;:, .. I f·. lF'UT C·EF'Tf-1 ; ·'f:E~SLJF~ E!'i.1 E! ~7 I 1\1 ~ , A L I 

2 1) 5 Fer ~/!A I ( 2 ' :.i:~ ~ ,;3r;- ) 
IF ' r~:F' EfJ .. ~ r :0 • QF: . l'iF. EO. ·' ~ .. :; T}-!E j\J 

RDHITE=ROHITE / 3.280q 
WDEF=~DE? / 3.:809 

: 11) T , - , 1 ,--
/ !"""IL""IL!=.. 

h.; r. I TE < 7 , ~ ) 
= . . , -r ~· , .•, 



l•JF=. T. TE { 7 1 t t) :. I 

~J.:.i~. J l~ t 7 .i :>)I 
ELSE 

l~J F: I TE :, 7 '( 1 _() 4 \ H ~. I ) ~ D ( I I I !_ij t-: ! .· J ) , ~.\J :=~ ~: I I ' ~ L f4 ( t '_; , :3 '- /~ ( ~ ' 

=:ND J: F 
C::lJN71NUE 
;j;;:, 56C; j = 1. ., n 

d ( j ) = d ( j ;. - r eh it e 
r:.'EF'TH i .J;. =C. I .1) 

3CALE=(; 

SCP1LE=l 
END IF 
N 1 = 1·-J ·- 1 
F~ Er; D < 3 (J ~ * ) ·~ L ( J ) ., J = 1 :c i,~ l. > 
L1..1:=;· I -rE ( 7, ~.r ) 

L>JR ~TE (7, 1 •) 6 :0 r-.11 , \ L ' .. J • ~ .J = L, n l ) 

.. *- .. 1 ... r, l.' 

c In case that the Labrado~/Nor th Sea v alues for F and ~ 

c are not being us2d, thes~ values hav~ to be specif i~d 
c b y the user; for ALL eight lithologies. 

FLG=O 
.. :;.;_1 IF \ ( DEFALT.NE. 'D' .:ind. defalt .ne. 'd') .OF: .FLG . l'~ E. i)\ t h~n 

. .::,oJ 

CALL 11',ITE XT l 
f=::Et;D < *, ' (A .l ) ' ) I tJPT 
IF CIOPT.EQ. 'y' IOPT=' Y' 
I~ .< IOPT.EQ . 'Y' 1 THEN 

~Jr-: r ·r E ( 0" ·ii:-} ;o ([i t::Ft:,ljl T FIT LS LI~'l E:-:1F= ) { '/ ./j\J) : 

j;'EAD \ *, ' ;: A 1 1 • ) ,J or::·T 
IF ( ( J ~JF'T. EQ. :- ·~ . .-:·) ,JC1F·T==- ... {:­
IF (.JOF'T.EQ . :o '(=") THEJ·~ 

DO 6(1 J. I= 1, N l . 1 
Ld ) =l 

CONTl l\lUE 
~· .-~ c.L.::ic. 

[. D b 1) '.: [ = l , N 1 , 1 
L ( L ; =7 

COt~T I ;· .. JU E 
END IF 

..-- T -- .- . 'I 
r- l I . 

WRITE (6,*) " ENTER THE SINGLE F ~ C VALUE3 FOF TH~' 

I F ( ,JOFT .cQ . ' 'i' '') THEN 
WRITE ( b, ~ ) .• EXPrn·lEN TI,2; L i"IODEL IN FF:EE FC)r,l"IAT '; 
F.EAD < *. -t'd F ( l ) , C ( 1 ;. 

EL3C:: 
l.J F: I TC: 
F-.EAD 

Elm IF 

I - I\ 

'· ~- .. '1"!' J 

-r-. 1-r-r,... c.:::. ~- .-!""" ... .,. , ·· ~ "T .. 
1-1_1r ,1 •H I . 



,_, 

,-- . ,_ 

c 

c: 

El_ SE 
c: 1::,L l._ t_ I 7~--:C:tJL.1 E 

.L i L t) · - - _J ·· -1 __ ~-JU 1;:: • :""""1- ~> . ...:.. _: 

:.~r- i t e ( -~ ~ :l 1 1 :~ ) 
~. ·I ~ I 
l. :. l l. fc!r-:11.::..t (1::-~ .. :'i-'1."'~::::i. ::=. l? ·t·',:'Ci8 F -3.li d c: q .;.: i .. - i.::-·-=- fc:r-:T: .=tt :: 

c: eir: t i 1- : ue 
~l\iD IF 

..- - I '!" \ ,- ,' T ". r •, L _.. ~ 1_, • .. .L .• 

CALL QUERY1 1 LIC,F , C,IOFT;JOPT,DEF~LT.~LG ) 

IF CFLG.EQ. !) GOTO 30 

DO '2 I= l ~ ~ .. : 
l.\JA ( I ) ·= \W;: / I I 
U D 8 ( I i = D u,1 ;. 

= CDl'·H [ r .. 1uE 

-r .--
r w :--

+ ~'IM \ I ) ) / 2. 
- D ( .I ;. + WA ( I i 

3E:f.;· I \"=-1E:-..1T ·:; 

CALCULATE 7HE LOAD OF -:- ;'".'.! 
L.-' H i '.3E "C°) ~ j·; ;::: }·~·r r.:: Ci L.Llr·--11·-. ~ 

J = 1 
p = (°) 

i-'A (l .. 1) = 0 .. 
DO 3 r<J=~, Nl 

I F \D <" K .J + 1 ;. . E Q • D o::: .J '.· ~ C3Q 10 ·~ l. / 

,- ,,- ;_'f·.il '. ' :- -
1 __ ,, _~ ;.-,11 '-1':-"'·JHI~ L..' 

IF CLC J >.GT.6) GO TO 4 
FM= F /C * ( EXP C-C + D<KJ) ) EXP<-C * DCKJ+1)))/(01KJ+1 ) - DIKJ 
F>1 = F (L(,J )) / CiL <.n) * \Ex:=· 1: -C CL. <J '.;) * D ff::J)) - EXF' ( -f>'. LC~ '.<· 

.,.: D 0:::.1+1 ):. :i / (D o ::: .;+1 > -D o:::.n) 
GO TO 5 

L7 PSA !KJ, 1> = 0. 

/ I ..,. 
5 

G;] TD a 

6 PS = PS~ (K J, 1) w CD iKJ+ 1;. - D (Y J ~ 

J = ,] + 1 
F: = F' + r·s 

· ~I F' A ( t< J .,... 1 ~ "l > - F' / [) l: ~< 1.1 +· 1 ) 
[. 

.~ 

' 
i1 = l 
D iJ 7 ,J J = 1 • N 

TZ CJ J, M) = D ! J .J '! 
ZP 1 = G I l·I ;. 
IF CO TP.EQ.'Y' ) THEN 

WRITE C7, + l CHAR C12) 
ELSC: 

t:.J r:: I TE ( 7 .. .. ; ,i / / / / / .. ) =- ) 

Ei-IDIF 

•.1 r -r--
.... 11"'\ .!. I =. 
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c 
c 

c 
c 

' T I 
I i 1'-i f't!E:Er:s ·: 

!~ IJ T[I •::J 

j =rn 

.. ,.· ( 1"'1 ) = ZF' l * ( ( F·t-•J - F'Si"'1 ( 1·~; :1 ) / ( F=·~··'i - F'' lJ ~1 ) 

'<' :< X ( !'ft ) + . :3 L ::~· ( t~1 > > - ( :~ L :< ( /-t! ) .;..;.. r · r , ' r- r.. 

Y ::.'. M O•IJ + SLM (!"·'!> > ( SLM ( i''!:i * i='J;: ' ; 

YMXCM) + SL X(Mjl (SL l 'M' F ,.... ) r. 

'/MM ( i·I ) + SU·i \I'•!) ,; ; :::;_ tl \!'1 > ·:t- )- ~ .. ,; 

'/ SS ( t·,1) = ("·l (!"! ) -1- ( (1.AJX <t·•! ) . .,_ w: ···1 ( t1l)) ,/ ·: ,-:;) - ,·~:{ SL :< (!"'1) 
* SLM (M) )/ 2 l *PR > + CC 3L XC M> ~ 3LM CM))/ 2 ) 

Z T ( M) = Z F 1 + ( ( ifi X i:t1 ) + L•JM ( M) ) / 2. ) 
~,JR I TE ( 7 ~ 1 14 ) A ( M) ~ UDB ( M) ~ Z T d'I ~ , Y <M ) ~ Y X X ( M) ~ Y X M (1'·1) !' 

* YMX CM> , Y MM C M >~YSS (Ml , 

* PSM(M ) 
IF IM.EQ . 1) GO TO 9 
IF CM.GT. Nl ) GO TO 12 

LEVEL AND STORE DECOMPACTED 

D \ M) =O. 
TZ <l"I, M ) =(>. 

INC=M+l 
DO 10 f<L=INC , N 

T'Z ( KL, i1 ) =DC <KL ) 
1 0 D <f:::L) :DC < l<:L I 

GOTO 9 
l 2 ~1JF::I TE \ 7 , * > 

TZ <M.M ) =O. 
F'A ( M, r'i ) = O . 
~JF: I TE ( 7" :- \ / / ) :- ) 
WRITE <7.30 0 ) 'LEGEND: A = AGE OF S~DI MENTS 

L1JF: I TE 
WF: I TE 

17i3U0) 
\ 7 ' 3 01)) 

l•JF: I TE \ 7, 310 ) 
+'LOAD CORRECTION 

LiJR I TE ( 7 .. 31 0) ' 

+'SEDI MENT LOAD ~ 

t.J F: I TE \ 7 :t 31 C1 i 

-,- ' SED I i'1ENT LOA[; . 
WF: I TE ( 7 ~ 3 l 0 > ' 

+'SEDI MENT L0::'.~1D, 

IJDB - IJNCORF:E\:TED f;UF I ;;t_ 

ZT = DECOMPACTED BURIAL 

1'""'.!- l1'T'" I I 
l ../ C . r I Ii 

DEF'TH 
Y = '3UB '.:3 I DEl\I C::E 

( lr.JATEF:-FILLED > 
Y X X = SUBSIDENCE 

MAX! MUM WATER DEPTH AND 
\(X M = SL:E:S L I)E~·JC~ E 

i'\ i-1 ;; I MUM ~;.JATER DEFTH ,:.:; ;·,:n 
'fM X = SUBS I D E 1·1 CE 

r· IINH~ Ui1 WAIEF: DEPTH ;:.;~D 

Mi l•j I i' llli1 SEALE' !E!_ . 
COF'FECTED ;:"Qt;' •• 

MA ;:.' L r·1u r•1 :;c: :;i._C: '..: E '._. 
WRITE (7,31 0) ' YMM = SUBSIDENC~ CO RRECTED FOR' , 

+ ' :3ED IMENT LO.AD~ Mi l'1It"!ljf'! WATE;::;· DEPTH Ai\::O MINIMUM SEALE '·.:EL ' 
l.>JR I TE \ 7) 31 0 ~ ' YS3 == A'v' E!=:AGE SUBS I DENt-.::::: ( ..::, 'v'E RP;' . 

+. GE !..JA IEF' [ •EPTH ., A'.JEF:AGF. :=3EALE',,1i=: t.-) 
t;Jf;'. I TE ( ' .. 3 l (>) F'Si1 =~ t ·1E , ·~~..; :3EI:1 i ~ IE J\I T I) E~\l:'.3 I J 'i ( I i\ I ·' ., 

+ ' ~ , .. G / M * '~ 3 :\ 
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C ~ULL~ COMPACTE~ MA33 ) FOR s I r~1c:E Fo.' ~ FT L j-.\13 

I F COTP.EQ.' f ' ) THEN 

1-• :-,.-
r:.L ,~r.:. 

V~I~.: I TE 
END IF 

***** SEDI MENTATION , BUF~AL ~· 
+ TECTONIC SUBSIDENCE RATES **+** 

WF-'. I TE "7, • •; / / / / ) ' ) 

J) i] L 3 .J = l. ~ r .. 11 
TSED = TZ CJ+ l,J) - TZ CJ,J) 
ASED = A i J+L ) - ACJ) 
S=DEPTH(J+! ) -DEPTH !Jl 
F:S=TSED 
RSR=TSED/<ASED*lO. > 

UDBR=CUDB CJ)-LJ DS CJ+ll l *.1 / ASED 
USR= CDEPTH (J+l l -DEPTH ( J ) )/C ASED*1 0.' 
ZTF:= C ZT ( J > --ZT C .J+:.) l '.f- .. J. / ASED 

SRATE = CTSED / ASED )/10. 
f·!F:AT E U l = SF:ATE · 
WRITE C7,116l ACJ),A(J~ll,S,RS,USR,RSR,UDBR.ZTR, YSSR 

13 CONTH·~UE 
CALL INTE:<T2 
IF IOTP .EQ.''•'') THEN 

WRITE (7,*) CHAR C12l 
EL_SE 

l•JR I TE C 7 :• ' C / / / / / / / ) ' ) 
END IF 

WF.' I TE i: 7 ~ ~ ( / / .l J =- ) 

DO 600 K=N, 1,-14 
IF CK .GE. 14 ~ THEN 

I tC:: = 14 
.Jf<=V-13 
WF: I TE \ 7, 240 l ( A ( I;. , I = ~=:: , ,J't::' ~ -1 J 

~LSE 

If::: =~::: 

JK=l 
(•JF: ITE 

END IF 
1 7 '"'.'.:1(;\ 
'. :t - '·- . CA \ I > , I =K, 1 ~ - 1 ) 

'LEVEL -------------------------------------------·-
+---------------------------------------------------------------·--·-
+------------------' 

DO 605 I =t•J, l , - l 
. DO 61 0 J=I,JK,-1 

DEBUF: \ J '.> = ,· TZ i I,.~~ l / J. . 0; +l·J,:; ( ,J ) 

610 CONTINUE 
IC=I- .]f::: +l 
IF ( !< .L T .. 1~ ·~ 

IF ( IC. EC. ; ' 

- ,-._Tr-- , I 1 !.·· 
..!. 1 ..... -- l. 1_ .·r 1 -- r··. 
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:-- ! -~ .... ..-
c.c._;:,c. ~. :-

':;- T "T"'­
,,IJJ" J. I C. -· -- ,.~ t:.:_::ir.:. L:-

EL3E Ir 

EU:iC: IF 

C:U3E 1 F 
l,jR ITE 

ELSE IF 

~- 1 ·.-r- T .-
C:.L::JC. J. ;-

Wf\ I TE 
ELSE IF 

i;,IRITE 
ELSE IF 

Wr , T Jr­
r, J. IC:. 

,-, ,.....,.... '!' ,..-
C:.L .")C:. L r 

l;JR ITE 
ELSE Tr 

t . 1r-1 - ..,....,.... 
lr1i". J. I C-_ 

- -. .--. .. 
'· ! :; ...:.'.. ..:.... .J 

" I;: . .. =:c , 2 ) T~Ei\J 

\ 7 11 ::22 > A .· ~ ·. :t ~: I:;ESi_IF.: ~ .~ :. 11 W = I , ,J r-: o( - l ) 
'° IC:' .. EC'!., 3 -_; TnE:\I 
i.: : 14 :::-:; ••• A l I '.• ,, < 2·EB tJR ( .J '; - .} = I ~ ,J !<" .. - 1 ·., 

·. i.C , EQ " -+ -, THE!'-.i 

\ 7 .. 220 ) ; :; ( I ) ~ (DEBLn:;: ( ,] ) ~J=I~Jr<. :4 - J. ) 

( IC, EIJ. ') THEN 

<IC .EQ.9 > THEN 
( 7,229) A <I!, <DEBUR C.J) '., ,J =I, .Jk.-1 > 
( IC. EQ . 1 0) THEN 
\7, :301 A\ I l, \DEBUt:: (,J) , ,J:::I, Jk, -1) 
( IC. EQ. 1 .l ) THEt\l 
.:7. 2::::1 > A ( I)., ( I)EBIJ~'. ( J) .• . J~I., .Jt:.:!' - 1.) 
"TC. EO. 12 ) THE ~·: 

\ 7 , : ::: 2 ·~ ,.:. ( I ) . ( GE B LI F~ ( :_; } .. J = I ,, ,J :· .. : '! - 1 '; 
. . --. 

--·-
:...1R I TE \ 7. 23:::.) A \ I ) ~ ( DE31JR- ( J-\ , J =I , J K, - l. i 

ELSE IF \ IC.EQ.14 ) THEN 
WRITE 17, 2::;4 ) A< I), \DEBUR (.J'.1 , J=I, J}::· , - l :i 

ELSE IF \IC .GT.14 ) THEN 
l: I = ,JI<+ I }::: -1 
l•JF'ITE <7,.234) ~\!). CDEBLJR(J) ~J=II ~ JK,-L• 

END IF 
,::. 0 :S C Ot'·.JT I ~· li_j E 

===================================================-
+=============================~==================================== 

T================= 

IF COTP. EQ. 'Y'~ WRITE C7,* I CHAR C18l 
t../F: I TE < *, ' ( / ,· I ' ) 

·:;05c; .3TOF' 
::2 1 FOF:MA T I l :i._ • F5. 1 " 1 -;:. • ' : ' , 1 x ' 13 ( '7 x ) ' F '?. 1 ) 
'! ~ ~ r 0 F~ r~1 A ~r ( l >: " F 3 • 1 " 1. ~ '.' :' : :' .. !. ·;:.· :• 1 :2 ( '=i x ) ~ :. F 9 .. 1 ) 
:::::::-:; FOF:l'!A I ( 1 ~: , ;:::-5. 1 , 1 X , ' : ' , l X. l t ( 9 X) . 3t='9. 1 I 
22.t.! J="CJj;'j'!J,~ T \. : ;{ .1 F5. 1 .. 1 A . =- : .. 1 1 :x: ~ 1 () ,· ·~ :( .i -1 -+FS. t) 

~"':; C- FC:F:itiAI (~~ '.'rs.1 .. ~x" .. : .. !11 :.{ ,. ·7 : ::; ::.:i .. ~F ·=t .. l) 

'..:26 FGR~':i A T \. l / .. , F5. 1 ~ ~ l :4 ~ : :- ,, 1 ':!. '.• 8 1: 9 '/. ·, ~ 6F ·~ .. 1 ) 
= = 7 F Gr.= t-:1 H T ( ~ ;~ " ;.:- 5 II l 11 1 ~ . '.' =' : :• •! l ~ 11 7 ( '7 '< ) ' 7 F q . 1 ) 
::: :: •3 F CF.: t' I~ T ( l ';( , F 5 • : , l ·'· . ' : ' , .1 : , 6 ( 7 X ) , 8 F 9 • 1 :• 
2'.::9 FDF.MAT ( D,FS. l. 1" •.:' ~ 1A° i5 ( 9'0~qF~.1 ) 

2·3cl For-:;·JAT ( l >' , :=-5 'I l .. 1 x ., :0 : ='. l ,l : " 4 t":t:.< ~ !' ~ \)Fq . 1) 
:: 3 t F 0 r r1 A I ( 1 "< .. F 5 . t 11 1 x " .. : :" .. l ':;:: .. 3 ( ·:t ~ ) .. 1 l F :;i . !. ~' 

.::. ._ .. .:: FC;r. t'1 A T \ t ·< .. i=5 .. J. • J. ~~ " =- : .. l ,\ .. 2 i ~ ;< \ .. 12F;: . 1 > 

.:... ·- · -· ;::-1JF'i·1 A T i, t ;t .. ~ =:; • l .. ~. ~ " :- : -~ " l '...: 11 ·~ '1 !' t 3 F ·~ . 1 '; 
FOr;J .. IH T ' L ..<" FS . t . ~ ·~: .. ., : .. ~ J. ~~ ~ .l .:.~F ·~. l. ~, 
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c 

c 

'· '--1 ,. .:. } 

... :- .-. ·, 
,. ;-~Qt .I ' 

11:) F 1JF.(·iAT -: 2 1~ , ·x ~ 
,, 
H C' ·-·· , ...J , , .. 

-:-:- 'l x x: 
:.:,:. 

• I"'"'\ ,- ,· i-"':'" I ~. - · i---r I ........ . . .-' 
\ ~ ! ,. lr,, 11 , . • - 1 • J. I .;1 ' " - \ r !, ' I .:... "\ I 

-I 
UDBF' 

1 1 6 F G F: r-:: AT ( 2 ~ X :t F 5 .. l ~ ~ 

·~ 

..- .- .... ... ·- · ...... r ·L1 ;.1··.1 : ~ .. j\ i = 

· -:1 · ' '' ::_I • - ·· 'I 

J.. ...;.:,. : 

I I t,.; . i '." 

....... , 1r-1 ·"" 

tT!l'·I ·, ·:; .:;:. 

r-•• -­
,-., ~ 

-~r-. 
·~ / I~ 

:.. \ .. 

,, .·· . ~ .... ' 

·,-..-
_1.~ r· 

2 01 FORMAT C2 0 X,F5. l,5 X, F6. 0 ,2~~F5.0, 1~ . FS. o, = x. FS. 0 . 2X,F5 .G . 

+12 :~: ~ A32 .. A! (S > 
300 ~ORMAT C 25X,A~q ) 

310 FORMAT i 25X , A3~ . ~55 ) 

SUBROUTINE DECOMP C L,P,J,PW,D,Nl,ZPl.DC. M,?SA, PA,F,C,P~G .Q~r1) 

c C.C.LCUL.~TES THE SC:D I MENT LOAD . AFTER B~Cf::'ST;:: IF'!=' Tt"J i3 ;,r•i [ · L:EC'.J~·!:=· ,:,cT T C:i"l. 
c 

c 

I NTEGER:<-2 D H'I 
Il'JTEGER*:: L \DI f'1) 

t:E::.L *4 
F: EAL ~<-4 

F' = ~) . 

D (D }i"1) 'DC rni l"I). i-· s~; ·: DI M, Di i'1l. :=A i [ ;H!, C.Ii !> 
F C9 ; ,C ( 9l ,F'SG C9) 

:=·A ( J • i'I ) = 0 • - ,, .. 
.:. r l = (\ 
IF CM.GT.Nt l GO TO~ 

C 2AC :-< STF: IF' i-=1 SE!) I i·T tE J-.JT ~F:··:" tJt··I IT 
c 

DO ~ JL=.J, f'-1 1 
ZL = [. ( JJ 

z: = D (J +t ) 
I F ! Z1.EO.Z2 > GO TO 7 

C FEL;.TIC~I. 

c:: 
!<. = l 

== 5 .. 
I := 1

: L ( J ) . G I .. 6 ,i t3 tJ T 0 3 
...... ' J -·' - ( Z-ZF' 1,i F' '. - 1-: : ; _ :: W . -- ' 

r . I 

~~ E >. i=·( -C ( L t J ) :. +:: :. :. - ' ...... ._ r- .. , 
~ .-- ·.1 r- ,- . 1 • "l' • • , - • •. 
·'C.,•, r 1

, - ..... ', 1_ 1• •.J ) ,! ~ - I J ) 

C1 >: = 1 • - r .. '-- , J i :. :~ E :,· r=· , - c ( 1_ , .1 ) 



c 
c 

c 

f" . == 1:48S i. x ... ·:c-:i x > 

zr-·2 = °"°'! X / D:~ 

E == ZF'2 * 1 .E-4 
;.:.· = 
IF \ R.LT.E ) GO 10 4 
Ir ( R . GT.E ) Z = ZP2 
IF :K.LE.100l GD TO~ 

t30 TO 4 

.30L'v'E FOF~ Z F'2 B\ ' FI ~\ iD I j\1(3 THE ROOTS OF THE QUH U EQUA T l ~Jt·~ ~SSL.:t-:1 I /'-JG 
LINEAR DEPTH-POROSITY RELATION. 

:; B = 1. - F(l_ ( ,J )) 

C:C =- - (d . / 2.1*-C ( L\J ))*C ZFl*~1-2. :. ) + (:U=1-+ ;:F\L\J)l-L.,i ) -
~d ( Z2-Z 1) ~· ( 1. -F ( L ( J) ) + (l. I 2. lE-C (L_ ( J) HH Z2+ Z 1 > > ) :1 

A= 1./2. *C\L\J)) 
ZP2 = <-B + SQRTCB**2. - C4 *A* CC )))!C 2. *A> 
GO TO 5 

c CALCULATE THE MEAN DENS I TY OF THE :;ED I MEi ··JT<~F:'( u:;VEF: A '3 :~1Ji"I T i\J (3 Hi''~ c:xr=·c:\iE: r 
e FDF:G:3TT'l-DEFTH FUNCIImJ. 
c 

c 

4 FM = F < L (.] )) / C ( L <.Ji ) * ( E ~ P < -C \ L \ J ) > * Z P 1 ) -E :< F' ( -C C :_ ' J ) 'l ·~ 

~ZP2))/CZP2 - ZPl> 
GO TO 8 

7 ZP2 = ZF'l 
PSA ( ,J ~ M) = 0. 
GO TO 9 

C CHLCULATE THE MEAN :3ED I i•!Ef\IT DENS I TY US I NG A L HIE Ar. i-'OF:C!S i TY- ;:.E;= TH F t::.~:= 
,.... 
'.....· 

5 FM = r ( L ( J ) ) - d • / 2 • * c ( L ( J )) * ( z ;::· 2 + z r' 1 ) ) 
8 PSA<J,M) = CFM *PW+ ( 1. - FM l * FSG C L ( J )~) 

q PS = PSA (J,M> * ( ZP2 - ZPl ) 
r . - r- , . r- r--r - r -r r::> 

PA (J+l,M ) = P / ZP2 
IF' 1 = ZF'2 
DC \ J+l ) = 
.J=J+l 

1 CONT I l\IUE 
..S F: ETUR~~ 

-rr"'. ·l 
.l..r..::.. 

11: FORMAT i'lOO ITERATIONS' ,2x.·z = ' ,F6.1,1x.·p = '.El0.5, 1~ .·~ -
210.5 ) 

SUBROUTINE CREDIT3 \UNIT~ 

HHEGEF:*'.2 UNIT 
IF CUNIT.EQ~6 ) THEN 

:,-JR I TE ( .~, l OOO l *'-f-·iH~·.:,;. BUR I ~.L :;ND SUBS I DEJ" .. ICE .Al·lt-iL 'f' S T S _.__..._.;..., .. ~ ' 

L.i.JR ~TE ( o, l OOO l 
WRITE 16, 1000 > ' PROGRAM PREPAFED BY B.STA~l.~.GRAGST~ IN 
t.iJF.'. I TE ( .S. l(i(•(l i 
i.:-JR I TE 1 .~. 1 1)01) ) 

~1IRITE (6, 1<)() (; ) 

Al\![; D. G I :_LI ·3, 
,JANUARY. l 936, 
ATL;.NT IC !3EQ:3C 'i ENCE CZl·i lER, 

10 



iAir-;: I TE ;'.I~ ·1 1 (".;'~"1(1; 
l . .oJF: I TE 1 .• I~. l i~h)C• .' 

ELSE I F ; UNIT.EG.7 ) 
Wf~. T TE i:' 7 '! 1 l.) l ~)) 
l,\JF: I TE ( 7 :t 1 C1 1 ~).) 
;;JF: I TE ·: 7 ~ 1()l 1) > 

L:JF: I TE ( ! , l 0 101 
l.JRITE 0: 7, U!.LOi 
L,JR I TE ( 7 '.' 1C:10) 
V.IR ITE 1:7., L< .. h<· 
llJ~~ I TE 
WR I TE ( 7 ~ .L •.) L 0) 
l.1.JF~ I 7E ( 7 -t t r) .l (; > 

l}JF: I TE >'. 7, 1 0 .L 0) 
END.IF 

BEDFORD INSTITUTE GF ~CEANOG~APH 1. 
·,- , ~ ·. . _. , , ... . -· 
.0 . ._ I ,_H...::.., 

c:Hr--! AI) A 

...._ , • r •·. • 
l ric.1 •i 

P~OGRAM FFEPARED 8Y B.STAM,F.3~~GST~I ~I 

;.r-.JD D. f3 ILL I 3. 
J Hl'~U1;F: '/ ~ 1 "786" 
ATL~NT!t GEOSCIENCE CENT~F. 
~~: EI·FOr~D Ii·-. 1s·r-rT1J-rE CF oc:c:1~i--lOGi:::. Ar ~., --/-! 

DAi-:Tt'ICUTH, 
., ,"''"·' "' l ""\ 1"' 
'- ·"""'11 >4 HL' r-: 

'J ~ :· . ,-:)'""' 
., ,-, ·-. 
-t:-1 .:- '4 

1000 FORMAT ( A43 l 
1010 FORMAT >'. 20~ , A43l 

RETUF:t-.J 

c 

c 

,-

ENC· 

SUBROUTINE LITHCOOE 
write (6 ,* l '**~ **********~**********************" 
~v -- l t e ( 6 !' ·~ ) :- * 'l o LL 1n l.l s ·t s p e ·= i f ~.1 !J fJ t J-, t h e ·+ =-

, •rite \6,*) '* F .:ind C v alues for :tl·l eight *' 
write C6,+) ·~ litholoqies <net necesary ob- *' 
write ( 6~*) 

c•Jr it e ( 6, * ) 

~·wi t:e \ .S , * ) 

'* served in the well or se~tion . in* 
'* which cas2 you can enter an y * ' 
'~value ) . *' 

wr 1t 2 \ 6, "f. J '*First F and then C have to 02 *' 
write \c~*l '*typed in th~ following order: *' 

l .· ·-· ' 
\ Oo: ~ ,. 

!J\tr- i. t 2 ( \-= " * ) 

L~J r- l t 2 { 6 ., -r. ;. 
,,w i t e •'. 6 , * ·; 
;..;r i. t e t .:::; ,, * , 
write ( 6" * ) 

... w· ·i t. E ; ,s, * '.o 
i.-wit c? (6 ~ ::C J 

v,1r 1 t E ( <:, . * .i 

RETLlh ~ J 

END 

, + 
'~ c1; -SHALE EXPO NENTIAL 
'~ : : i -SA ND EXPONENTIA L 

-= ~ ( 3 ) -s I L TSTOr-·i E E x F· ct-..;E r,~ T I f~l-
, ~ ( 4 ) -LI MEST~NE E~PCNENTiAL 

"* t 5 i -SHALE LI ~EAR 
'~ ( 6 i -SA~~D LI i ,1 c;:,;R 

. + < 7 ) -SILTSTONE L HIEAF-: 
·~ (8 1 -LIMESTONE LINE~~ 

:3U3FIJUT r 1·~E DSf:::r'I HN ( SIJTj='. iJUTF1J i 

CHARACTER~~4 I NFILE ,DUTFN 

1 l 

* ' 



- .. ~ .. - , i:=-
~ \.J.0.::..'-1 

C!i::1 i~ .r; ( 3 C) , .;: j_ l ~:;:.= i. :-i.; .L 1 e ! :: t ~-. ·c i .. i-:: = =· 1-:• l d :• ~ -F c:!r- :!1 == =' f C1i·- ·r: ~.t t e·:i =-

!Al r- 1 t ·::~ ( -::..:-- ., :: ~) 2 C• ) 
{ : · ..• 
' .... ' ~ ~i l e name fo r cu ~ p ut: 

read 1+ . 201 0) OUT FN 
~tatu~ = 'unknown'. 

· . . · ,-i t t ! 1,- T :·. I·-· 
y l_llJ i_I~ l. l'.!:..:J 

,-.., .., , 
HI" EPS ON MX PRI NTER? CY/N) 

iF CSOTP. EQ . '~' ~ SGTP=' Y' 
TF ( 3iJTF' . ;-.~ E.' .1 THE!' i 

wr-· ·r .,...,_ .. r .. L I C. 132 COLUMN ?APER IS REGUI~ED ~DR OUTPUT' 
EL3E 

WRITE (6,•) 'THE OUTPUT FILE WILL PRINT 132 COLUMNS ON', 
+ ' 80 COLUMN PAPER·' 

+ 

am IF 
tA: h: T TE < 4-" =' ( / / ) ~ ) 

IF CSOTP.EQ. ' Y' l WRITE C7,* ) CHARC15) 
t•ir-ite (,~ ,2200) 

tDl'""iT1at 
'e>: ecuti on, 

F:ETURN 
END 

'If for an y re3~on y ou wi sh 
/ 9 x,'you may t y pe 

SUBROUTINE INTEXTl 
:,1JR I TE < 6, ,.,_ ) 
t;JR I TE r ·~, *) 

-1- - · -..:... .-:lW l._if L 

WRITE (6, * ) 'FOR THIS FILE F & C VALUES MUST BE ENTERED FOR ' 
:~;r:n TE \ 6 <''<' . 'THE l... I THDLOG I ES <DEFAUL "IS DO NDT AF'F'L. '{ ·1 • ' 

Li.JF: I TE ;. h, * > 
L•J r;: I TE ( .:S ~ ·:~ J =' C1tJ ·.r- .OLI t:J I '.3H T 1J EJ-..iTEr.: r:ir\IL 'r .. :· 
l.JF: I TE ( .~ '! ·~ ) :o Oi\i E F ;~.-: C FOF~ ALI_ LI T i-iiJLOi3 I :=:3 ·7 ( 'l /i·,~ ) ~ 

F.: EI \J F~'. t"-·. i 

E! .. -1[1 

SUBROUTI NE QUE?Yl ( SLIC,SF . SC,SIOFT , SJOFT,SDFLT ,SFLG ~ 

CHARACTEF: *32 :;LI C \ 9 ) . ;3Gr'T * 1 , :::; I iJPT * l ~ :;.] OF'T * L , GE ::;;.;- l , :3DF!._ P d 
INTEGEF SFLG 
'3Fl_G=C• 
~'JM: i ·re i~ -:-~r- ~ ~· > 

i;JF; I TE ( ~~ , ,;K '• 

~i R I TE l ~· ~ -+ ) 

L_ I THCl_OG'l F .~F; Hl"'\ ETEF'S Er .. 1Tc1-· cL~ :' 

============================ 

IF CS!OPT.EQ.' Y' l THEN 
:'.· ,--. I I .• -. 1 ' !:O-
o·.-; I_, ..... r1L_L1c:.-= 

i- 1·. 1~·-r- .-- ·.- . 
i::.1 ·'"' . c r·-.r:.!_' 

+ 

. m1E r:·,::d F OF F 
• I_ I THOUJG I ES ~ ' 

IF ( 3.JDFT. EQ .. 'Y' l THEi'I 

1;.n=:.: r -r c: ( ~~ ., 1 () l t) :. s r ( 1 > ~ :=: c:. ( i :.. 
EiiD i r 
I F (3JOPT.NE. 'Y ' l THEN 

12 



..-, --r-
·=-··-,-;:)c. 

DiJ l 1)0 I= 1 :· 8 
~\IF: 1 TE l *,, 1 C.· I 5 .J 3L I C. i, I+ l .1 ~ SF ( I ; ~ ~::: ;: < I ) 

ELSE 

WF' I TE ( ='"°" 
I .~ . • ~. '· 
t l) \)t ) ·' :3 !._ I c: \ I 7 l ) ~· ~3F '· 1 ) "I SC I T ·-. 

ilO CONTINUE 
END IF 

wi:;: T TE \ ·;;- ~ ·~ l 

WR I TC: < *, -:- ) ' DO YOU WISH TO Ei'-.i7El=. F ;:'. C \/ALUES ,2;Gi-2. T l\ i ·-::- ( '(; i·i J :: 

F.E~4D (;;;. .' CAU » QE3 
IF (QES.EQ.' y' .O~.QE3 .EQ.'Y'> SFLG=l 
F.ETLJF:l··J 

100 0 FOFMAT (1X,~3~,' F= ' ~E~.4,' C=' ,E9.~ : 

I. 0 l 0 FOF:MAT ( 1 ::; ~ ' F=' ~ E9. 4 ~ ' 
1015 FC·F:MAT 

c. 
END 

SUBROUTINE INTEXT2 
i>JF.: I TE ( 7 ~ ' ( i / / / ) .. ) 

C=' ~ E9. ~ " 
·--=" ,.-- 1 ·· 1-- ,~ 7 .. ~) 

= TIME IN MA BEFGRE PPESENT W~ITE (7 ,lOOOl'LEGEND: T 
l;JF I TE < 7 ~ 101 0; ' S = SEDIMENT THICKNESS (CBSERVED ) 

+ 'IN METERS 
l•JF' T TE ( 7. l 0 l 0;. ' 

,...,,.... 
r,,:, 

METEF::3 
l..\IRTTE 

+ 
i;.I F: T T1=: (7~.l.Ol(il' 

+· ' CM/ 10(l(; 'r' 
WRITE ( 7 ~ 1 (> t () ) ~ UD8F .... , , , ,-, T " I 

L'L:r . .... ~L-

+ t (JC)l) \( 

:,.i;::: Irr=: ( 7 , 1 Cil .. =• l . ZTF' = DECOMF'ACTED BUF' I ~L- F.: AIC: I:'·i c:·1 , - " 
+ 

1.Jr; I TE ( -;, li)J.(;) .. \/,- ,-,-., 
r .:J .:::in. r· '"1 

'-· ""' 

+ , 1 •') (JI) y 

FGF'M;::, T i' 25 "< .. A~is J 

L010 FOF'l'J,..:.r 1 2 5 :< ~ A 4 5 11 ,.; 1. 3 ; 
F:ETUF.N 
E:·~ D 
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Table 1. Table 2 

Depth Lithology Code Depth Sonic Travel Time 

100 873.250 197.967 
250 1 948.250 189.827 
350 1 1023.250 178.250 
610 1 1098.250 163.883 
611 6 1173. 2 50 163.197 
731 6 1248.250 186. 529 
831 3 1323.250 176.106 
906 8 

1006 8 
1007 8 
1327 8 
1467 6 

Table 3 

Depth Porosity ·--
so.a 55 
75.0 55 

100.0 SS 
125.0 52 
lSO.O 48 
175.0 42 
200.0 48 
225.0 so 
250.0 S2 
275.0 57 



Table 4. 

Table c: 
._). 

Oeipth 

87=.:~o 

948.::'iO 
102::s.:::;o 
1oqe.:::o 
117~ • .:::o 
t248. ::'!io 
1::23. :::o 
1::i9B.::'!iO 
147-:.:::;o 
1548. ::;o 
102::;:.:::o 
1698.4:50 
177:::.::io 
1848. ::io 
1923.::;o 
19'9s.::o 
207'l .2!.i0 
21.+B.250 
:.:23. ::o 
2298.~0 

2373 . :?50 
2448. :=so 
::;2:;. ::o 
2598. ::o 
~01::. ::.o 
:7•8. ::o 
:02::.:: 0 
2898.2:10 
Z9T3. ::so 
:o4s . :~o 
:.12J. ::;o 
:190 . .:~o 
:;:13.::so 
~':;48. ::so 
:;4-;::;, :50 
! 4qa.::o 
=~~.:=.;o 
3648. =~o 
~2::.::o 

:;7q9, ::o 
:ar~ . ::io 
:;940.::0 
402:;. ::;o 

f 
865 
·:;>10 ..:. 
l 7 '20 
18 t I) 
2010 
25t)() 
'"'\C' ' .-. 
--'b' ) 

2580 
2640 
2650 
2740 
2760 ~· 

2940 
2980 
2990 4 
3010 

Sonic Tr•v•l 
TI------

t97.9b7 
18'" a:7 
178. ::;1,,.1 
10:: .88'3 
lb::.197 
18b.:i49 
17b. 100 
l:::i:'i. •) :;:; 
l:Sl. 19 4 
147. 911°'1 
l :SQ .577 
i 5 o.aoo 
14'9 . Bbb 
1:::.7:?0 
147.721 
11'.j.686 
lol.1.48q 
l.~ 1. 846 
12:;.:64 
t ::4. 0 4b 
1:;:1 • .;oa 
11 7.: t: 
1 1::.978 
t t:s.as:s 
l to.oq> 
1:0.:;7: 
t 1::;.:;q7 
146,445 
147 .79'2 
1:s:-;.::9 
11:;. 1)47 
1:4 . 18 1 
144. an:; 
114. l°j l 
a:;. 1.a.o 

i 11.9.::;o 
1o:s.qz9 
107. 148 
111. :::: 
i :o .:;:q 
l 1:.::::0 
107 . 1)1)7 
11:. 4b 7 

3020 4 4680 4 
3:::;90 4 4930 I 
343t) 4 49.J.O 4 
3540 511 0 1 
3620 5L::O 4 
3710 4 520(1 
3780 5220 4 
::86•) 4 5320 ...; 

3991) 6550 4 
4 01 (°) 7750 1 
4oqo 4 7790 
4140 ...:.·. 7850 
4180 4 7940 
4420 t 840Cl 
4461) 4 ':;16()1) 4 
400(1 10401) 

-ace !OE rruRRE G47 FT 

Depth Son1c: TP"'•v•l D•ptn Sonic Tr•vel 
TI- T1lfte 

•oqa.=~o 11b.o77 n~::. :~o 80 . ':89 
~17:::.2:10 1:::;,4::;:::; 7::;99, 2:;0 8.+ .q t~ 

424.8 . = o 119 .~59 747~. :::1) 77. :05 
"'::~::::;. :::o 119.0VV 1~.ia . =::o 78.b34 
4j,98. :::o \1)7.:~.i 10:-;. =~t) a::.:01 
447::; . :!iO 10 0. :11 7099 • .'Z!';t) a1.111 
4:;4s. : ::o 110.7!i7 ..,77~- :::o a1,_ ,:iq~ 

464:: .::=:;1) 11 :: .:01 7 848 , : ::•) B:i.•' bb 
46~13. :!.i0 lll.9Qb 7q2-::. ::o a~.;02 

.a.71~.::;o 110 . :ab 79'9s.::o 78.896 
ol.848 . 2 5 0 ll)b.884 so1~. : :;o 7E'.!:b9 
•<n.:;.::;o 104, 034 a14a.::;o 78, ::? 
49'98 . ::;o 11)::. :4:; 922::. ::•"I 7::. ::4~ 
:oT~. : :o 100.1::0 8298.2:10 1:. 474 
:148. :=o '97 , b •)O 0:;1~.::o 7rt.307 
::-:: . ::o '94. 10 1 9448. ::: •) oq, 7qo 
:s:9e. ::so a: . .:;14 8:12~.::io :o . :a1 
:s:s1J .:::o 89. T:S a:;qa. ::;1) :;4.::::; 
:;440.::0 a:J.::qo ao1"J. ::.o :•. 1bb 
:::-::. : :;1) 80. 897 13748 .~50 :4 . ~ 1)~ 

:;:;qa.:::io 89.:::1)8 ea~::. ::o :.:s.c;ia: 
:01-::.:?:o 88.0:59 esc;is.::o '=i:.•)Sq 
~7•8. ::io Sb. 4:::;0 897-: .::o ~l. l :i9 
:;0:::. ::S•) S0. \."167 qo40,::o ~::. v: s 

5898. ::o 84.:~: 91:~ .::50 : C1.a 1: 
:;q7:::;, ::n 79 . :~0 qlc;ia.::o :;=.; • ..&:::;a 
0.048. ::o 7 4. 45:; 9:1:;.::o 59. 1:1 
0 12::. 2 !10 8'l. l :I~ 9::40.::0 :: . t e n 
bl98. : :.o 84.76:; q44::. :~o ~r: . :;48 
6~7"!.250 .i,:;,aqo 94Q8. ::o :;:;. -;q:; 
o.:4B. :::;:o bb.b4\ q~1~. ::~o ~7 . • 81 
042:;. ::o eo.5:1 "ilb48, =~(1 91').~Bb 

0498. ::;•> oo.o::~ 91::.::;o 91.o92 
e.:7:. ::;o 74.q:;:~ ~n9e . ::io 7-:;,:;"19 
bb48. :?~() 12.042 q97~.2~0 a9 .91: 
67':~. ~ :; .... 11.aoe 9Q48. : :;(J bB.o:;7 
0790.::;o q'3. 0 91 100Z3 . ::;o b9. 10.3 
oa7'-= . :::;o 9-:. i s: 10098. ::o 6-q ,1)7? 
b94a.::o q3. =~e. .101 r::. ::o 08. q gq 
10:: .:~ I) 9\ ... qg i02413 . : :;o .,7.942 
7098.::so 9 q .bq9 10323. ::o et l. T46 
717::. ::;:o qo, .l7: 10.:10. ::;1) ~~.oa:; 

72 48. ::;I) a4.809 



Table 6. 

Table 7. 

AMOCO IDE MURRE G67 FT 

shale 

LINEAR: F=0.4552E+OO C=0.1618E-03 
EXPONENTIAL: F=0.8706E+OO C=O. 1231E-02 

THE BEST FIT IS EXPONENTIAL . 

sandstone 

LINEAR: F=0.6601E+OO C=0 .1969E-03 
EXPONENTIAL: F=0.7649E+OO C=0.5466E-03 

THE BEST FIT IS EXPONENTIAL. 

siltstone 

LINEAR: F=0.3817E+OO C=0.1378E-03 
EXPONENTIAL: F=0.4252E+OO C=0.5647E-03 

THE BEST FIT IS EXPONENTIAL. 

limestone 

LINEAR: F=0.6913E+OO C=0.2181E-03 
EXPONENTIAL: F=0.1423E+01 C=0.9639E-03 

THE BEST FIT IS EXPONENTIAL. 

all lithologies 

LINEAR: F=0.5153E+OO C=0.1647E-03 
EXPONENTIAL: F=0.9047E+OO C=0.1007E-02 

THE BEST FIT IS LINEAR. 

H- INPUT DATA ·-· 

FILE llAllE • llurr1, 1ub 
liEl.I. llM£ • llurn &-67 
llUllBER OF A6E DEPTM PO I MTS, M • 20 
llff'IJT DEPTH 11£AStJREllEJIT IN 1 

UIUT OF "EASIJRE!IENT FOR TABLE IS "fltRS 
ROTARY TABU lfEl611T • 30.000 mtR DEPTH • 67 .OOO 

A6E DEPTH W"IN llllAI SL"lN SUIAI LITHOLOGY CllDES 
0.0 97. 67. o7. o. o. 

23.S 250. 75. 100. o. 30. llHHIW..E EIPONEHTIAL 
34.S ~o. so. 75. o. IS. 121-SAMD EIPOHENTIAL 
52.0 010. 10. 50. o. oS, 131-SILTSTONE EIPOllEMT!A!. 
B4.0 oil. o. o. o. 100. 14H.l"ESTONE EIPONEHT!A!. 
88.5 m. 50. 100. o. 100. ISHHALE LINEAR 
9(.0 831. 200. 500. o. 100. lol-SAMD LIHEAR 
'17.S 900. 50. 50. o. 95. 17HILTSTONE LINEAR 

100.0 !OOo. 0. 10. 0. 90. 18Hl"ESTONE LINEAR 
148.0 1007. o. o. o. 50 . 
m.o 1327. 0. 25 . o. oO. 
1113.0 1m. 50. 50. o. oO. 
169.0 1087. 100. 100. o. 50. 
m.o 1887. 50. 50. o. 35. 
183.0 2007 , 25. 25. o. 30, 
187.0 2127. 100. 200. 0. 20. 
193.0 ;m. JOO. 200. o. 20. 
196.0 2590 , 75. 150. o. 10, 
198.0 2727. 50. 100. 0. o. 
208.0 2907. o. 10. o. o. 

19 LITHOl06lCAL UNITS - 211 1lll2 8lBIB81 1 I 8 8 



.. , .. srnmm101, iuatll 1 rmom ;u151oocr 1ms ..... 

I).I) - i ~.5 

ll.l - ll>.l 
jf,5 - ~2.0 

12.i - 34. 0 
S4.0 - SS.I 
iS.l- lU 
91 .0 - '1.~ 

17.l - 100.0 
100.0 - 1111.0 
lli.O - 116. i 
116.0 - llJ,0 
lil.O - 101. 0 
liU - 171.0 
171.0 • lil.O 
181.0 - 117. 0 
187.0 - !ll.O 
l!l.O - 111.0 
m.o - 1•s.o 
:oe. -> - ;:c-s.o 

lll.i 
100.0 
m.o 

1.0 
110.0 
!CO.O 
71.0 

100.0 
1.0 

;10.• 
140 .0 
:10.0 
100.0 
m.o 
l10 . 0 
110.• 
;1i.o 
Jj7.0 
110.0 

RS 
15:. . 00 
114 .ll 
;53,17 

1.08 
1 93.~i 

110.n 
12.ll 

19\J .oo 
1. 04 

;9~. o4 
2'7.0j 

~2' • ..i• 
iB•.G 
,54.05 
jOi.80 
•ll.11 
701. 18 
m.;o 
~ss.:a 

LE6END: I • l!l!E IM 1111 IEFORE P•ExMI 

USJI 
U l 
o.n 
1,18 
o.oo 
1 •• 1 
1.00 
l .ll 
1, 00 
o.oo 
1. 00 
l.00 
l.17 
4.it 
1.11 
;,uO 
i. ~o 

! 0.4~ 

..al 
:. 4V 

iSR 
O. ll 
1.19 
:.11 
i.01 
4, 19 
I.al 
1. ll 
7.ol 
•.oo 
"16 
l.5l 
l.17 
~.52 

ir.n 
7.N 

21.05 
li.1 0 
~. 35 

• sm•m TKICllNESS IOISE»E•t l• ~Ems 
RS • mTOREO SEDlftEWT :KICllMfiS IM .UERS 
USR • U!ICOllRECTED ;EiiftEWUTlDM WE IM Cftn;OO I 
RSR • mroR!O S1"!ftEJITATION • ~If l• Cll/1000 ' 
UOIR s IJJtCD~iiEi:iED SURlt.i.. ~.trE !N Citl!rlOO r 

!TR • D1CIWACTE; IUllt.1. WE IN Cft/!000 I 
'f SSR s iWt~r.GE 'i:iSi~O.Ct ~:.TE ill Ll'! /!O(k; f 

Table Sa. 

"" 

JDIR 
M l 
0. 16 
!.Sl 
0.10 
1.00 

-7.00 
1. 77 
1.ao 
0.01 
~.84 
I. Ii 
2.00 
4.19 
2.07 

-0.12 
l.lO 

II. bi 
l.7' 
j, iO 

ZOl. O 1'1.0 

llR 
0. 06 
i. 11 
1. 35 
0.10 
o.~ 4 

-S.ll 
I.II 
5.JJ 
0.01 
1.!1 
o),J1 
l.76 
UiO 
1.ll 

-0 .11 
l.70 

17 . .,, 
11.&7 
o.55 

:n .o 

ISSR 
--0.0• 
0.32 
l.12 
0.12 

,J, 49 
-10.!6 

1.l7 
l.83 

,),01 

-.J.29 
-0 .48 
o. ll 
:.l4 
0.12 

-l. 18 
1.00 

10. 17 
10.2" 
•. II 

191.0 117.) tll.O 1a.o U.f.O 

• .... iURI~ ~o i tt:ir;111c :u:as1&t>it ~e= nts ..... 
lNl'ElHSI 

.oe ;r 
:m.! :•;;.o 
:so•. s :9~:. ! 

:m.1 :i11.1 
!:37. 0 :b~;.; 

::! •. .J :.;.'1 . i 
:~11. v :ove. J 

:•Eo . .> :a2•.: 
:111.0 i4H.: 
ic i.. • .J :::i:e.1 
!?&\l. V ::52.' 
lo5i .5 :;C.1.3 
1 ~50 .1) : 17'.: 
1 • ~oJ .O :cvi. 7 
lllO.O !Hl.I 
'~.Ct 164LT 
no. o 16ll .l 
340 .0 1'9'2.: 
111.l ' ll. 7 
~1 5. 0 aM>.l 

~ .,) 5.oJ 

1::1. 1 
11n.1 
117l. I 
!165 . t 
!Ill.: 
1m.; 
•e5.• 
:ao. 4 
uo.; 
;ao.1 
~95.: 

•U.I 
o.O 

c ~60>1: I • >OE !lF S011!£JTS 

, ., i i.9 
1::J.O 
11•1.a 
lllQ . I 

i!Sl.I 
1:94.5 
1::u. o 
l!lO .O 
:91,; 

!lll . 4 
1011 . 1 

7'0.7 
l :l.O 

10. 0 

Ull • tJICOllAECTED !IJA It.I. l£Plll 
ll • l!Cllft9ACllD IURIAL iEPTK 

IJ"!.5 
l lil.1 
1171.l 
l'il0 .4 
14 ~ 1 .; 

1:53.0 
IOll.6 
100~ . ' 
!1 40,; 
ICS0.1 

745.2 
m.o 

10.0 

1i;o. : 

:1.:.• 
11::.s 
!150.' 
11~a . ~ 

1:0•.s 
lllO. o 
[1)29.1) 
:91,i; 

10;1.• 
HI.I 

" 5.1 
Ht,I) 

•).\) 

ll7U 

1 m.a 
i1 B5.' 
.m.; 
l lll.O 
1\115.o 
:001. 1 
104Q,; 
160.1 
$i0 .2 
479 .U 

l.O 

is; 
\ 4~4 .; 

14&3.: 
1 '21.~ 

1:11.l 
12!i5. ~ 
11;1,; 
lil t.; 
1:11.; 
1 l ~S .O 
i1 01.b 
1184.l 
l~li ., 

d ql .i 
11)27.3 
c ~.tt 

1Vi5. l 
1025.:> 

'05.1 
~01.1) 

l.O 

1 • SUISIDEftCE llTK SEDlllOI lllolD COllAECTI O• 1,.1£!-FtLLEDI 

;;1' 

::1u 
::i>d .e 
::~1.1 

:2oa. 1 
:: r, 1, ~ 
::11.; 
:iq,1 
:111.! 
:1a1.J 
: 1si.; 
: •J64,l 
20~0 .1 

:021.0 
I ~91), 5 

l' ' i.I 
ian.: 
!ill.' 
!10l.7 
1m .i 

"·I) 

m. SUISIDEJICE cmmn fOll s<DlftENI Lo.lO, "1lll\Jll .. TER mr~ m •UlftU• l!Al.EYR 
llft • SUISIOE>C! CORIWED IOA S!llftENI !DAD, AATIPIUll oAT!R O<Plll "O '111"°" i!r.t.EIEl 
m • SUISIDU'(E ccmm1 fDi xltllOI Ll)l,I, < 1 ~1"°" om 0£1'111 •llO mt•Ull iUlEVH 
" " • S'ulSlmC£ Clil!JECT!I fGA S!Dl•Elll lO•D. • l•ITlllll "1ER OEP•H .. o '11lll\Jll SEill.EVEl. 
'f SS • ~VEJIA&E Sl!ISIDOCE UVEJi~ ~TU OEPTM. ,;.voA&E ~EM.E l/tl I 
PSPI • ftti\111 SC.Wl~JIT CEMSITY 1(1' ).0J.lltt H 

Table Sb. 

ltl .O 1'1. 0 100.0 '7.S 
L(Vll. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

:oe.o 
t'l.O 
IH . O 
1n.o 
111. 0 
\ll.O 
1a. o 
IH . O 
IU.O 
1 ,..~ 

1•1.0 
100.0 

'7.S 
u.o 

5.0 MoO.: 
;,,o 

m.1 

'~-· lll. 5 

14'1.2 
11 0:. 0 
DI. I 
150. 0 

• .s M.o u.o ~.s :1.s 

IM•.7 
!JOO . I 
1\1.0. 1 
.39.1 
m.1 
15.0 

'·' 

17'1 . • 
1'02.1 
11 '1.1 . .._, 
54'. 9 
~.o 

lO.O 

2008.1 
14ol7 . • 
\ 4'1 .0 

11".I 
Ht .7 
1'\,, 
134.1 
150.0 

ZIH.2 
lll•.s 
1a1.o 
llM.S 
ll U.7 
1041.t 
m.1 
576i .1 ,.,, 

-:201.l 
1'12.l 
l74l.7 
l •C>l.l 
1m. • 
10'91.t 
•1u ..... 
m.1 
12- l 

2132.• 

""·o 
19l1.l 
1:a..2 
Ull.7 
12'1 .l 
tit?. • 
iS..I 
lll.l 
: .... 

0.0 

!l:l.l 
:012.1 
l tD.1 
15'1.0 
U1'. • 
12'7.2 
11'1.• 
m.1 
~I.I 

lGl.I ... 
l.O 

HfZ.l 
:t2l.i 
IM . • 
1741.I 
1511.S 
11n.: 
\ll 0.7 
IOU. ~ 

m.1 
i16i.l 
242.l 
H0.7 

50.0 

u1a~~~~~~~~~~~~~~~~~~~~--~~~~~~~~~~~~~~ 

:,.,0 : ZW..4 a.ll.7 26.Sl.! :Ill.I m'!. 4 iU7 .0 
1T1.0 : ::u.4 :lu.o :n1.• :u1.1 !Ml.• :6'1.0 
IU.O : :1n.• i:1•.1 mo.~ 2411 . l i$C. I :390.0 
1n.o : 1110 .1 1 n~. 1 1n1 . 1 :u1.• z:::, . 1 u u .o 
1 11.~: 11u.1 '"'·' in•.• m2.s 2,11. 1 :on., 
lll.O : 
176.11 : 
1u .o: 
1'3.0 : 
1 ~.o : 

1•1.0 : 
:oo.o ' 

11 . S : 
u.o : 
u . .s : 
H .O; 
52.0: 
~.s : 

n.s : 
~.o : 

1317.l 
1•50.0 
1117.1 .. , .. 
714.7 
u .... 

'~·· :u.~ 

'"·' i'S.J 

T.=.hle 

1'40.4 
1411.4 
12 .... 0 
1-'2'3.t 
IOU 
no.o 
~II.I 

:n.• 
;.Q5.I 
.n.1 

"' 

a .-
'-''-

1.Sl.: 
1no.1 
1:n.1 
10.sa.: 
8'1. l 
m .. 
~.SI.' 
112.: 
! :.I . ~ 

=~·= :,,, 
:i>.o 

1191 . • 
IJH .l 
1 ~:. s 

!Ill.I 
11 '2.• 
i'7 .0 
i... o 
7W.O 
,.l.1 

1tn .o 
11'57 .0 
: ...S7 .0 
l ll7.J 
1:'7.D 

1T7 ,0 

17, ,i:, ,,..,, 
iO l.J 
·~1.ll 

~1.J 

~.o.:i 

::o.o 
:10.0 
t1.0 



Table 9. 

Table 10. 

'Ji qo 3eamount uSDF'-398 

D~pth F'orositv De pi:h Porosity 
-------- ---------

50. 0 C"C" 
..J..J 925 . 1) 4(1 

75. 0 55 95t) .. \:l 4 0 
100.0 ,,..,. 

..J , J 975 . 0 30 
125.0 .,...., 

1000 . • : • --. 
~..::.. ._ .. ....::.. 

150 . 1) 48 1025. 0 40 
175. 0 42 1050.0 42 
200. 0 48 1075. (1 39 
225. t) 50 1100. •) 41 
'.250.0 .,...., 

,.J....::.. 1125. (l 4(i 
275. l) 57 1150. 0 42 
300.0 50 11 75. (l 4 0 
325.0 45 1200.0 38 
3 50. 0 50 1225.0 40 
3 75. 0 45 125 0 . •) 30 
400.0 4 0 1275.0 33 
425.0 40 13:)(i. (l 4 0 
450.0 30 1325. 0 35 
500.0 35 13 50. 0 30 
525.0 30 1375.0 33 
550.0 25 1400.0 30 
600.0 40 1425.0 20 
625.0 40 1450.0 30 
650.0 50 1475.0 20 
675. 0 _.,. 

·-'...J 1500.0 30 
700.0 30 1525.0 -c-

-~·...J 

725.0 30 1550.0 30 
750.0 40 1575.0 25 
775.0 40 1600.(l 25 
800.0 30, 1625. 0 '.25 
825.0 28 1650.0 30 
850.0 30 1675.0 20 
875.0 _.,. ..,..., 1700. 0 20 
900 .0 50 

tH++ llWUT DATA ttttt 

FILE 111'1\E - mo. SlJB 
llR.L NAllE - 'it t l98 
llUll8£R Of AiE DEPTII POINTS, N • 24 
UP\JT DEPTII "EASURE11£11T U 1 

wm OF "EASURE10T FOR TABLE IS "ETERS 
R11TAAY TABU H£161fT • 0.000 mo DEPTH: 0.000 

~ 
o.o 
l.6 
l.4 
5.l 

11.2 
15.1 
23.7 
lO.O 
43.6 
52.0 
57.8 
12.0 
~.5 

"·4 
74.5 
84.0 
91.0 
97.5 

102.0 
109,0 
1 ll.O 
116.0 
119.0 
124.0 

DEPTII lllllN WIAI SUllN SUIAI 
o. mo. mo. o. o. 

40. :sco. l8'-0. o. 2. 
17'. lBOO. lBOO. 0. 5. 
280. mo. mo. o. 5. 
380. 3700. 3700. O. I 0. 
430. mo. 3~. o. 15. 
520. l600. 3600. o. 30. 
560. 3500. ~00. o. 40 . 
600. m~. mo. o. 5o. 
no. noo. 3400. o. 65. 
740, 3200. llOO. O. 70. 
760. 3100. 3100. o. 75. 
780. 3000, 3000. 0. 75. 
800. 2900. 2900. o. 85. 
850. 2800. 2eoo. o. ~ o. 
920. 2700. 2700. o. 100. 
950. 2600. 2600. o. 100. 

1000. 2500. 2500. o. i5. 
1010. 2400. 2400 . o. a5. 
1300. 2300. mo. o. ao. 
1410. 2200. 2100. o. 75. 
mo. 2100. 2100. o. 45. 
1uo. 2050, mo. o. 10. 
1700. 2000. 2000. o. 40. 

LITHOLOSY CODES 

11 HHru EIPONEHTI Al 
(l)-SAllD EJPONENTIAl 
13HILTSTOHE EIPOHEHTIAL 
141-Ll"ESTONE EIPONENTIAL 
151-SHAlE LINEAR 
161-So\llD LINEAR 
17H1LTSTOllE LINEAR 
181-LmSTOHE LINE~R 

21 LITlllLO&ICAL UNITS - 3 3 3 4 4 4 4 4 3 4 5 4 4 4 3 5 3 5 5 ~ ; 3 3 



t, microsec/ ft 
30 80 130 180 
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