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INTRODUCT ION THE SECTION DATABASE CRYSTALLINE ROCKSI20~JO ~,50 MPal

••

Fig. 4 !'tean den.ity v .. lue. ven... _an

velocity val..e. for cry.talline rock.

at 50 MP.. pressure and 20-l0 C

temper.. ture. The dot~ed lin. 1. the

l ....t-.quare. regression line.

BOREHOLE GRAVITY IS Ii. RECENT EXTENSION OF

CONVENTIONAL SURFACE GRAVITY TO THE THIRD

DII1ENS10N, TO DERIVE Ii. THREE-DIMENSIONAL

DENSITY DISTRIBUTION IN THE BOREHOLE VICINITY,

WE HAVE DEVELOPED AN INTERACTIVE PAOGRAI1

PACKAGE fOR THE INTEGRATED INTERPRETATION OF

BOREHOLE GRAVITY DATA, INCORPORATING ADDI­

TIONAl I HFORMATION. I ,f.

STR\JCTURAL MODEL FROf'l SEISMIC

DENSITY PROFilE CLOSE TO WELL FROK GA/1HA­

GAMA-LOG

Ii. PIlIORI DATA FOR INVERSION FROl't CORRELATION

STUDIES

IN THE FIRST VERSION OF THE MODELLING PROGRAM.

EACH VERTICAL SECTION WAS STORED IN DIFFERENT

CONVENTI~AL DATA FILES. WITH INCREASING

Nl»l8ER OF SECTIONS. SUCH A DATA ORGANIZATION

BECAME UNPRACTICAL AS THE NUf1BER OF QUERIES

AND SEARCH OPERATIONS INCREASED RAPIDLY IN THE

KODELLING PROCESS. CONSEQUENTLY WE HAVE DEVE­

LOPED THE DATAB,uE SCDABA (SECTION OATA BAsE)

FOR THE /'IAHAGEKENT OF V£RTlCAL SECTIONS, B£IHG

VERY FLEXIBLE. TtiE DATABASE CONCEPT CAN ALSO

BE USED BY OTHER APPLICATION PROGRAI1S WHICH

REQUIRE VERTICAL SECTIONS AS INPUT DATA.

THE DATABASE fOR CORRELATION STUDIES
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INTERACTI VE ~DElLi NG

lHFOfi/'IATIOH FROH SEISMIC IS USED TO DEFINE Ii.

/'IOOEL GEOMETRY WHICH CONSlSTS OF DIGITIZED

VERTICAL SECTIONS. THESE SECTIONS ARE DiS­

PLAYED BY THE APPLICATION PROGRA/1 ON Ii.

GRAPtlIC SCRHN AND THE USER CAN INTERACTIVELY

1'1001FY THE MODEL GEOI1ETIlY VIA AH INPUT DEVICE

(P'tOUSE. DIGITIZER) SELECTING DIFFERENT OPTIONS

FROM A I1ENU TABLE. FIGURE 1 SHOWS A SNAP~OT

OF SUCH AH INTERACTIVE MODELLING.
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THE DATIl.BASE DABACOS (DATA BASE FOR CORRE­

LATION STUDIES) '"AS ORIGINALLY DESIGNED FOR

CORRELATION STUOIES BETWEEN DIFFERENT ROCK

PARAf'\£TERS. ESPECIALLY FOR DENSITY-VELOCITY

RELATIONS, IT'S CURRENT VERSION CONTAINS

MORE THAN 2700 DATA ABOUT CRYSTALLINE ROCKS.

I.E. :

PHYSICAL PARAMETERS (DENSITY. SEISMIC

VELOCITY. PRESSURE. TEMPERATURE. ELECTRIC

COHOUCTlVITY ETC.)

ROCK PARAAETERS (POROSITY. HYDRAULIC

PERt1EABILITY. CHEMICAL AND MODAL COMPO·

SITlOl'l ETC.)

ROCK CLASSIFICATION

(TYPE: KETAMORPHlTE. VULCANITE •• ,)

(GROUP: GNEISS. GRANITE ••• )

(LOCATION. SPECIFIC NAME ETC,)

ADDI TI ONAL INFORI'\ATION (AGE OF SA"'PLE.

MEASUR I NG ERRORS. "'EASUR I NG METHOD ETC,)

SOURCE REFERENCES

THE DATABASE CONCEPT IS SHOWN IN FIGURE 3.

Krlsl.all.GeSlelne{20-JO"t,bl,IHPal

Fig. 5 !'te..n density value. ver.u••an

velocity value. tor cry.talline rock.

at 1 MP.. pre.Sure and 20-)() C

telllper .. ture. The .olid curv. repre­

.ents the cla•• ical Gardner torl!lula

tor ••diments. The dotted line I. a

tormula tor crystalline rock. ba.ed

on thQ Gardner approach but with

dltterent coeffiCients.

DABACOS - DATA BASE STRUCTURE
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Me.n d..,n.ity value. v.r.US lIIean

velocity val<le. tor cry.tailine rock.

.. t SO l'IP" pres.ure and 20-l0 C

t ....per.. ture. The lolid eurve. r.pr.­

••nt the 95' confidence 11>o1t of the

regression line Idott.dl. Thl.

inforaatlon i. u.ed to d.t1ne ..

priori d .. t .. for ~h. inver.ion of the

bQrehole gravity _ ..... r ....nt•.
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Fig. 6

Kr Isla II.Geste; ne120·JO "C'. 50 HPal

Fig.) Structure ot OABACOS.

Six t ..bles ..re linked by .. net·...ork.

o.. t .. Input ..nd ",..nlpu.. ltion 1. done

Interactl vel y.

F,GURE II AND 5 SHOW SOf'£ EXANLES OF OENSITY­

VELOCITY CORRELATIONS DEVELOPED WITH DARACOS.
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Fig. 1 Ex....ple tor in~eractlve lIOC>O:!ell1ng

Shifl:ing of .. corner.

Fig. 2 Display of re.ults .. !ter Ir.version

Or for;o-ard c .. lculatlon.
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CRYSTALLINE ROCKS! 20 -30  t . 50  MPa JTHE SECTION DATABASE

IN  THE F IRST  VERSION OF THE MODELLING PROGRAM,
EACH VERTICAL SECTION WAS STORED IN  DIFFERENT

CONVENTIONAL DATA F ILES .  WITH INCREASING

NUMBER OF SECTIONS,  SUCH A DATA ORGANIZATION

BECAME UNPRACTICAL AS THE NUMBER OF QUERIES

AND SEARCH OPERATIONS INCREASED RAPIDLY IN  THE

MODELLING PROCESS. CONSEQUENTLY WE HAVE DEVE-

LOPED THE DATABASE SEDABA (SECTION DATA BASE)

FOR THE MANAGEMENT OF VERTICAL SECTIONS.  BEING

VERY FLEXIBLE,  THE DATABASE CONCEPT CAN ALSO

BE USED BY OTHER APPLICATION PROGRAMS WHICH

REQUIRE VERTICAL SECTIONS AS INPUT DATA.

INTRODUCTION

BOREHOLE GRAVITY IS  A RECENT EXTENSION OF

CONVENTIONAL SURFACE GRAVITY TO THE THIRD

DIMENSION.  TO DERIVE A THREE-DIMENSIONAL
DENSITY D ISTRIBUTION IN  THE BOREHOLE V IC IN ITY ,

WE HAVE DEVELOPED AN INTERACTIVE PROGRAM

PACKAGE FOR THE INTEGRATED INTERPRETATION OF
BOREHOLE GRAVITY DATA,  INCORPORATING ADDI -

TIONAL INFORMATION, I .E .  :

P-C6S.Ü35V»

- STRUCTURAL MODEL FROM SE ISMIC

- DENSITY PROFILE CLOSE TO WELL FROM GAMMA-

GAMMA-LOG
Vp in  kra/sec

- A PR IORI  DATA FOR INVERSION FROM CORRELATION

STUDIES Fig. 4 Mean density values versus mean
velocity values for crystalline rocks

at 50 MPa pressure and 20-30 C

temperature. The dotted Line 1* the

least-squares regression line.THE DATABASE FOR CORRELATION STUDIES

THE DATABASE DABACOS (DATA BASE FOR CORRE-

LATION STUDIES)  WAS ORIGINALLY DESIGNED FOR

CORRELATION STUDIES BETWEEN DIFFERENT ROCK

PARAMETERS, ESPECIALLY FOR DENSITY-VELOCITY

RELATIONS.  IT 'S  CURRENT VERSION CONTAINS

MORE THAN 2700 DATA ABOUT CRYSTALLINE ROCKS,

- PHYSICAL PARAMETERS (DENSITY ,  SE ISMIC

VELOCITY ,  PRESSURE, TEMPERATURE, ELECTRIC

CONDUCTIVITY ETC. )

- ROCK PARAMETERS (POROSITY ,  HYDRAULIC

PERMEABIL ITY ,  CHEMICAL AND MODAL COMPO-

S IT ION ETC. )

- ROCK CLASSIF ICAT ION

(TYPE : METAMORPH I TE ,  VULCANITE . . . )

(GROUP : GNEISS ,  GRANITE , . . )

(LOCATION,  SPECIF IC  NAME ETC. )

- ADDITIONAL INFORMATION (AGE OF SAMPLE,

MEASURING ERRORS, MEASURING METHOD ETC. )

- SOURCE REFERENCES

THE DATABASE CONCEPT IS  SHOWN IN  FIGURE 3 .

INTERACTIVE MODELLING

INFORMATION FROM SE ISMIC  IS  USED TO DEFINE A

MODEL GEOMETRY WHICH CONSISTS OF D IG IT IZED

VERTICAL SECTIONS.  THESE SECTIONS ARE D IS -
PLAYED BY THE APPLICATION PROGRAM ON A

GRAPHIC SCREEN AND THE USER CAN INTERACTIVELY

MODIFY THE MODEL GEOMETRY V IA  AN INPUT DEVICE

(MOUSE, D IG IT IZER)  SELECTING DIFFERENT OPTIONS
FROM A MENU TABLE,  F IGURE 1 SHOWS A SNAPSHOT

OF SUCH AN INTERACTIVE MODELLING.

Kr l s l a l  I .  Ges te i ne !  20  - 30  *C . b I s I MPa)

Vp tn  k»/sec

Mean density values versus mean

velocity values for crystalline rocks

at 1 MPa pressure and 20-30 C
temperature. The solid curve repre-

sents the classical Gardner formula

for sediments. The dotted line is a

formula for crystalline rocks based

on the Gardner approach but with

different coefficients.

DABACOS - DATA BASE STRUCTURE
Fig. 1 Example for interactive modelling :
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Fig. 3 structure of DABACOS.

Six tables are linked by a network.

Data input and manipualtion is done

interactively.

Mean density values versus mean

velocity values for crystalline rocks

at 50 MPa pressure and 20-30 C
temperature. The solid curves repre-

sent the 951 confidence limit of the

regression line (dotted). This

information is used to define a

priori data for the inversion of the

borehole gravity measurements.

Fig. 6

FIGURE 4 AND 5 SHOW SOME EXAMPLES OF DENSITY-

VELOCITY CORRELATIONS DEVELOPED WITH DABACOS.Fig. 2 Display of results after inversion

or forward calculation.
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