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Application of Geostatistics in Geological Data Analysis
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At the beginning of 2009, the book
Application of geostatistics in geological
data analysis was published. The author
is Dr. Tomislav Malvi¢, graduate engineer
of geology, research associate recently
elected to this position at the Faculty of
Mining, Geology and Petroleum Engi-
neering (FMGPE), University of Zagreb.
This is the very first book from this field in
Croatian geology, and the second one
about geostatistics in Croatia. The book
contains 101 pages, with the main text,
foreword, epilogue, small dictionary, index
and list of references. The book is divid-
ed into 13 chapters as follows: 1. Intro-
duction; 2. Basic statistical procedures; 3.
Variogram;, 4. Variogram analysis of data
at distances in kilometres; 5. Variogram
analysis at distances in meters and cen-
timetres; 6. Theory of geostatistical esti-
mation (kriging/cokriging/simulations); 7.
Examples of interpolation and simulation
using geostatistics; 8. Seismic data as
secondary variable; 9. Examples of sto-
chastic simulation applications; 10. Epi-
logue; 11. Dictionary; 12. Index; 13. Ref-
erences. The book includes 55 figures
(many of them in colour), 13 tables and
34 formulae.

The book was published by INA-
Oil Industry Plc. The Faculty of Mining,
Geology and Petroleum Engineering

(University of Zagreb) offered great help
in preparation and the reviewing process.
The Senate of the University of Zagreb
made a decision to accept the book as a
university handbook (Manualia universi-
tatis studiorum Zagrabiensis). The book’s
ISBN is 978-953-7049-45-4. It was re-
viewed by Dr. Josipa Veli¢, full professor
at FMGPE; Dr. Esad Prohi¢, full profes-
sor at the Faculty of Natural Sciences,
University of Zagreb; Dr. Kosta Urumov-
i¢, full professor at FMGPE; Dr. Zoran
Peh, Research Scientist at the Croatian
Geological Survey. Proof-reading was
done by Dr. lvana Matas Ivankovi¢. The
book is professional and scientific work
from the field of applied geostatistics in
geology (but can also be used in other
geosciences). Target audience for this
valuable book are mostly (1) students of
FMGPE involved in undergraduate sub-
jects Geostatistics and Subsurface Map-
ping and the doctoral course Geostatis-
tics of the study of geology; (2) scientists,
professors and lecturers of FMGPE and
other faculties where geostatistics is
taught; (3) engineers of geology at INA-
Oil industry Plc., E&P of Oil and Gas,
mostly at the Department of Geology and
Reservoir Management and (4) everyone
interested in application of geostatistics
in different geosciences.

A brief word about the author and his-
tory of his involvement, usage and devel-
opment of geostatistics in general and in
Croatia. After working as a specialist for
geostatistics in INA-Naftaplin for two years
and work on dissertation in which he start
applying geomathematical methods, Dr.
Tomislav Malvi¢ found great difference in
level and number of professional publi-
cations dedicated to statistics-geostatis-
tics-geomathematics in the world and in
Croatia. In petroleum companies all over
the world as well as universities that have
chairs for petroleum disciplines, geosta-
tistics is a standard tool used for hydro-
carbon reservoir characterization, i.e. for
estimation of different subsurface values.

Malvi¢ decided to write this handbook
because he was aware of a professional
interest and need for a book which could
offer the basics of geostatistical methods
and techniques to Croatian engineers.

However, he firmly followed the basic di-
vision of geostatistical methods into three
groups: (1) methods for spatial analysis
(variogram), (2) interpolation methods
(kriging and cokriging) and (3) stochastic
simulations (conditional sequential Gaus-
sian simulation). He tried in a simple, clear
and applicable way to introduce readers
to purposes of described methods and
make them able to use it in everyday prac-
tice. He succeeded in the best possible
way, and he merits special recognition and
thanks for it.

We can use this review for a brief in-
troduction of the history of the term ge-
ostatistics. It originates from Prof. George
Mathéron and his associates from the
school in Fontainebleau (France). They
used this term to describe methods ap-
plied to estimate ore concentration, first
for gold ore and later for other mineral
ores. The usage of geostatistics and sta-
tistics in exploration and development of
hydrocarbon reservoirs are very closely
related because geostatistics is based on
some basic statistical values. In the hand-
book, after two introductory chapters, the
adjective statistical is used scarcely be-
cause it was assumed as an integral part
of geostatistical method basics.

The beginning of (geo)statistics is re-
lated to the beginning of the “recent res-
ervoir characterization” period in the ear-
ly 1980s. There was a need for new and
improved methods of characterization as
a result of very simplified pictures of the
underground which were used in petrole-
um industry. Shortcomings were especial-
ly reflected in descriptions of reservoirs
in inter-well areas. In such parts, interpo-
lated values very often did not confirm re-
sults obtained with new wells, e.g. recov-
ery was less than predicted. Furthermore,
the complexity of natural processes and
their results indicates geostatistics and
especially statistics as disciplines that
‘make order’ in different measurements
and datasets, and show possible rules
through values like standard deviation,
variance, mean value, variogram, etc. It
is why petroleum geologists and engi-
neers started looking at other, auxiliary
disciplines, mainly statistics and geosta-
tistics, as tools to improve models and
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Primjena geostatistike u analizi geoloskih podataka

Tomislav Malvic

PoCetkom 2009. godine iz tiska je
izaSla knjiga Primjena geostatistike u
analizi geoloskih podataka autora dr. sc.
Tomislava Malvica, dipl. ing. geol., znan-
stvenoga suradnika nedavno izabranoga
u to zvanje na Rudarsko-geolo$ko-naft-
nom fakultetu (RGNF) Sveugili§ta u Za-
grebu. To je prva knjiga iz toga podrucja
u hrvatskoj geologiji, a druga geostatistike
kod nas. Knjiga sadrzi 101 stranicu, uz
glavni tekst i predgovor, pogovor, tumac
pojmova, kazalo i popis literature. SadrZaj
knjige podijeljen je na 13 poglavljaito re-
dom: 1. Uvod; 2. Osnovne statisticke pro-
cedure; 3. Variogram; 4. Variogramska
analiza podataka na kilometarskim udalje-
nostima; 5. Variogramska analiza na me-
tarskim i centimetarskim udaljenostima;
6. Teorija geostatisticke procjene (kriging/
kokriging/simulacije); 7. Primjeri inter-
polacije i simulacije geostatistikom; 8. Se-
izmicki podatak kao sekundama varijabla;
9. Primjeri upotrebe stohastickih simu-
lacija; 10. Pogovor; 11. Tumac pojmova;
12. Kazalo; 13. Literatura. Knjiga sadrZi
55 slika (djelomice u boji), 13 tablica te
34 formule.

Nakladnik knjige je INA-Industrija naf-
te d.d., a pomoc kod pripreme i recenzija
pruzio je Rudarsko-geolo$ko-naftni fa-
kultet, Sveuciliste u Zagrebu. Odlukom
Senata SveuciliSta u Zagrebu knjiga je
odobrena kao sveucilisni priru¢nik (Manu-
alia universitatis studiorum Zagrabiensis).
ISBN knjige je 978-953-7049-45-4. Re-
cenzenti su bili: dr. sc. Josipa Veli¢, redo-
vita profesorica RGNF-a; dr. sc. Esad Pro-
hi¢, redoviti profesor Prirodoslovno-mate-
matickoga fakulteta Sveucilista u Zagre-
bu, dr. sc. Kosta Urumovic, redoviti profe-
sor RGNF-ai dr. sc. Zoran Peh, visi znan-
stveni suradnik Hrvatskoga geolo$koga
instituta. Tekst je lektorirala dr. sc. lvana
Matas Ivankovic.

Knjiga jest strucno-znanstveno djelo
iz primjene geostatistike u geologiji (a
moze posluziti za analize i u drugim geo-
znanostima). Korisnici kojima je ta vrijed-
na i nezaobilazna knjiga namijenjena su
prvenstveno: (1) studenti RGNF-a i to na
dodiplomskim kolegijima Geostatistike i
Dubinskoga kartiranja te ponovno iz ko-
legija Geostatistika na doktorskom studiju
geologije; (2) znanstvenici i nastavnici
RGNF-a te drugih fakulteta na kojima se

predaje geostatistika; (3) inzenjeri geo-
logije u INA-Industrija nafte d.d., SD Istra-
Zivanje i proizvodnja nafte i plina, prven-
stveno u Sektoru za razradu te Sektoru
za istrazivanje i (4) svi oni koji se bave
geostatistikom u okviru razli€itih geozna-
nosti.

A sada nes$to o autoru i povijesti
njegova bavljenja, uporabe i razvijanja
geostatistickih metoda opcenito i u nas.
Nakon dvije godine rada u INA-Naftaplinu
na poslovima specijalista za geostatistiku
te prethodnog rada na disertaciji dr. sc.
Tomislav Malvi¢ tijekom kojih je zapoceo
primjenjivati najéeS¢e geostatisticke me-
tode, uvidio je da postoji velika razlika u
razini i broju stru¢nih publikacija koje se
bave statistikom-geostatistikom-geomate-
matikom u svijetu i u Hrvatskoj. U naftnim
kompanijama diliem svijeta i na vecini sve-
ucilista koja imaju katedre za naftu i plin,
geostatistika je standardni alat upotreb-
ljavan za karakterizaciju lezista ugljiko-
vodika, odnosno za procjenu razli€itih
vrijednosti u podzemlju.

Odlucio se na pisanje toga priru¢nika
jer je bio uvjeren kako postoji stru€ni
interes i prakti¢na potreba za djelom koje
¢e hrvatskim inzenjerima geologije pribli-
Ziti osnovne geostatisticke metode i teh-
nike. Pritom se drzao temeljne podjele
geostatistickin metoda u tri skupine: (1)
metode za prostornu analizu (variogram),
(2) interpolacijske metode (krigiranje i
kokrigiranje) te (3) stohasticke simulacije
(uvjetne Gaussove sekvencijske simula-
cije). Pritom je nastojao na jednostavan,
razumljiv i primjenjiv nacin Citatelja uputiti
u namjenu opisanih metoda te ih stanovito
osposobiti za njihovu primjenu u svako-
dnevnoj praksi. U tome je svakako uspio
na najbolji moguéi nacin. Na tome poseb-
no priznanje i zahvala.

Iskoristimo prikaz knjige i za kratko
upoznavanije povijesti izraza geostatistika.
Termin potjece od prof. Georgesa Mathé-
rona i njegovih suradnika sa Skole Fon-
tainebleau (Francuska). Tim pojmom opi-
sali sumetode za rjeSavanje pitanja proc-
jene koncentracije prvo zlata, a zatim i
drugih vrsta mineralnih sirovina. Upotreba
geostatistike i statistike u istrazivanju i
razradi leziSta ugljikovodika usko su po-
vezane jer se geostatistika temelji na

nekim osnovnim statisti¢kim vrijednosti-
ma. U tekstu priru¢nika, nakon dva uvod-
na poglavlja, pridjev stafisticki uglavnom
Ce autor izostaviti jer se podrazumijeva
da je ona sastavni dio osnove geostatis-
tickih metoda.

Pocetak upotrebe (geo)statistike ve-
zan je uz pocetak razdoblja “suvremene
karakterizacije lezista” pocetkom 80-ih
godina pro$loga stolje¢a. Potreba za
novim i poboljSanim metodama karak-
terizacije pojavila se kao rezultat prilicno
pojednostavljenih slika podzemlja koje su
se upotrebljavale u naftnoj industriji. Ne-
dostatci su posebno bili izrazeni kod opisi-
vanja leZiSnih znaCajki izmedu busSotina.
U tom dijelu interpolirane vrijednosti esto
nisu bile potvrdene rezultatima iz novih
busotina, pa je primjerice iscrpak lezZista
bio manji od predvidenoga. | dalje, slo-
Zenost prirodnih procesa i njihovih rezul-
tata upucuje na geostatistiku i posebno
statistiku kao discipline koje “uvode red”
u razliCita mjerenja i skupove podataka,
iskazujuci eventualna pravila kroz veliCine
poput standardne devijacije, varijance,
srednje vrijednosti, variograma itsl. Zbog
toga su se naftni geolozi i naftni inZenjeri
okrenuli drugim pomoc¢nim disciplinama,
u prvom redu statistici i geostatistici, kao
alatima kojima su nastojali i uspjeli pobolj-
Sati svoje modele te ih uklopiti u leziSne
studije. S glediSta geostatistike takav
geoloSki model moze biti unaprijeden u
detaljan objektni model (object-based
model) kojim je opisana grada i sastav
leziSta, odnosno taloznih tijela ifiliu model
distribucije leziSnih parametara, poglavito
poroznosti, permeabilnosti i zasi¢enja flu-
idima.

Tako raznolika primjena posljedica je
razvoja geostatistike kroz tri smjera, ovis-
no o $koli i zemlji gdje je prakticirana. Prvi
je naglasavao vaznost objektnog mode-
liranja za rasprostiranje lezi$nih facijesa,
aposebno je prakticiran u Norveskoj. Ame-
ricka Skola (Stanford) teZiste je stavila na
razvoj i upotrebu razlicitih vrsta indikator-
skih i sekvencijskih simulacija. Tre¢a stru-
ja potekla je iz francuskog IFP-a, gdje su
upotrebljavane tehnike temeljene na kr-
njim slu¢ajnim funkcijama (fruncated ran-
dom functions). Sva tri pristupa tijekom
desetlje¢a medusobno su se znatno pribli-
zila, Cesto predstavljajuci alternativne
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incorporate in reservoir studies. From the
viewpoint of geostatistics, such a geolog-
ical model can be improved to a detailed
object-based model, which describes ge-
ological settings of a reservoir, i.e. depo-
sitional bodies and/or in reservoir param-
eter distribution model, especially porosi-
ty, permeability and fluid saturation.

Such diverse application resulted from
development of geostatistics in three ways,
depending on school and country where it
is practiced. The first emphasised the im-
portance of object modelling of reservoir
facies distribution, especially in Norway.
The American school (Stanford) put em-
phasis on development and usage of dif-
ferent types of indicator and sequential
simulations. The third group developed
from France IFP, where techniques were
based on truncated random functions.
Through decades, the three approaches
became similar to each other, often repre-
senting alternative approaches for the
same input dataset (seismic, petrophysi-
cal and log measurements, facies ex-
pressed by indicators, etc.).

The most used mapping methods
(also applied in geological models) in
Croatian petroleum geological practice are
the linear regression method, inverse dis-
tance and kriging/cokriging, i.e. stochasti-
cal simulations. The method of linear re-
gression does not take into account raw
values, i.e. all measurements respects as
the set of equivalent measurements ap-
proximated by a straight line. On contrary,
kriging takes into account the spatial posi-
tion of original data, i.e. it takes into ac-
count original and control data. It is inter-
esting to compare methods of cokriging
and regression. Both of them include us-
age of a secondary, independent variable,
as help in predicting values of the primary
(dependent) variable. The inverse distance
method is one of the simplest interpola-
tion methods (after the polygonal method),
which also takes into account the spatial
distribution of data. However, this method
results in very weak prediction for much
clustered data. Advantages of this meth-
od compared to kriging are reflected very
rarely, i.e. in case of very small number of
input data. Simulations are a special group
of interpolation methods, based on krig-
ing, which performs estimation, as well as
determine uncertainties related to each
estimated location. Their usage is often
correlated to a later selection of several
representative realizations, most often ba-
sed on a statistical criterion, when results
are expressed through a value interval.

Geostatistics has been applied in ge-
ological modelling in Croatian petroleum
geological practice in 2002. Prior to it, es-
timation of petrophysical values and inter-
polation of different subsurface maps (con-
tour map of depth and thickness) had been
performed by mathematically simpler mod-
els which were most often a part of pro-
gram packages Openworks™ and Geo-
Graphix™ by the Landmark Company. In
the first, experimental phase, the kriging
theory was studied and several experimen-
tal predictions of porosity in reservoir of
the Benicanci field were performed. The
result of this phase was selection of ge-
ostatistics as the standard tool in the men-
tioned geological discipline. In 2003 and
at the beginning of 2004, geostatistical
studies were performed for porosity esti-
mation for each lithofacies in the reservoirs
located in fields of the deep part of the
Drava depression — Molve, Kalinovac and
Stari Gradac; there was also an aggregate
geostatistical study of that area. During the
period between 2004 and 2005, empha-
sis was put on acceptance and practical
application of stochastical simulations in
calculation of pore volume and hydrocar-
bon reserves in reservoirs. Such calcula-
tions were successfully applied in the fields
Stari Gradac and Galovac-Pavljani. Gen-
erally, geostatistical porosity maps de-
scribed inter-well areas better, while sto-
chastical simulations indicated volumes,
respecting range of input values.

Two additional important aspects can
be emphasised, i.e. recognized in read-
ing this handbook. The first is very nice
and clear Croatian language used in the
text, which is certainly a result of the au-
thor’s effort. Second, Dr. Tomislav Malvi¢
successfully adapted or translated numer-
ous professional terms from literature to
standard, Croatian language (e.g. nugget
model = model odstupanja; nested vario-
gram model = ugnijezdeni variogramski
model). This is a very important, pioneer
work, i.e. suggested Croatian expressions
for some terms exclusively from the field
of geostatistics. Moreover, the small dic-
tionary, very carefully balanced as a part
of the book, includes excellently defined
28 entries which are the most important in
geostatistical reflections.

| strongly believe that present and fu-
ture researchers, especially geologists of
all profiles, are going to consult this hand-
book very often in their work. The abun-
dance of data, clear design (which is very
important for a good book) of graphics and
numerical presentations and a lot of ex-
amples from Croatian practice make this
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handbook a very valuable professional and
scientific contribution. It can be applied in
everyday engineering work very easily, in
geology or petroleum engineering, but also
in all other professions which at least slight-
ly deal with rocks and accompanied fluids
(e.g. physics, ecology, chemistry etc.).

In sum, conceptually and methodolog-
ically, this work is presented very clearly
and corresponds to subjects Geostatistics
and partially Subsurface Mapping. The
author used relevant Croatian and world
scientific and professional literature. It is
reflected in the list of references, which
includes 34 papers and books and 7 titles
from the archive of the company where the
author is employed. The handbook is par-
tially an original handbook because there
is currently no other work in Croatian that
encompasses such numerous examples
of successful geostatistical analysis from
different oil and gas reservoirs from the
Croatian part of the Pannonian basin, an-
alysing different geological and petrophys-
ical values. Their interpretations are also
an important part of the handbook because
they indicate possible uncertainties and
how to handle them, especially from the
point of good understanding of petroleum
geology facts, especially geological frame-
work. The numerous and detailed descrip-
tions of analytical methods, accompanied
with illustrations, offer the readers (stu-
dents of undergraduate and postgraduate
studies) excellent education and insight in
the current status of geostatistical analy-
sis in geology of oil and gas in Croatia.
Respecting the fact there are no other
books of similar content and quality in
Croatia or are not from the field of petrole-
um geology, this work has additional val-
ue because it filled the emptiness in exist-
ing Croatian geological publications. Final-
ly, the handbook is a valuable scientific and
professional work that popularizes the field
of exploration and production of oil and gas
using contemporary geological and espe-
cially numerical tools.

About the author: Dr. Tomislav
Malvi¢ is employed at INA-Oil Industry Plc.,
E&P of Oil and Gas, Department of Geol-
ogy and Reservoir Management, as the
advisor of director. He also works as a
guest lecturer at the Faculty of Mining,
Geology and Petroleum Engineering, Uni-
versity of Zagreb, at the Department of
Geology and Geological Engineering with
the subjects Geology of reservoir fluids and
Subsurface mapping. The author’s ad-
dress is Subi¢eva 29, 10 000 Zagreb, tel.
+385 1 459 2288, fax: +385 1 464 0860,
e-mail: tomislav.malvic@ina.hr.

Josipa Veli¢
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mogucnosti za isti ulazni skup podataka
(seizmiku, petrofizikalna i karotazna mje-
renja, indikatorski izrazene facijese i sl.).

NajceS¢e metode u upotrebi prigo-
dom kartiranja ili izradbe geolo$kih mode-
la u nasoj naftnogeoloskoj praksi su meto-
de lineame regresije, inverzne udaljenosti
te krigiranja/kokrigiranja, odnosno stohas-
ticke simulacije. Metoda lineame regresije
ne postuje originalne vrijednosti, odnosno
sva mjerenja svrstava u skup jednako-
vrijednih mjerenja aproksimiranih prav-
cem. Suprotno tome, krigiranje uzima u
obzir prostorni smjestaj izvornih podatka,
tj. poStuje izvorne kontrolne vrijednosti.
Zanimljiva je usporedba metoda kokrigira-
nja i regresije. Obje uklju€uju upotrebu
sekundarne, nezavisne varijable, kao is-
pomo¢ u predvidanju vrijednosti primarne
(zavisne) varijable. Metoda inverzne uda-
lienosti jedna je od najjednostavnijih inter-
polacijskih metoda (poslije metode poli-
gona) koja uzima u obzir i prostorni raspo-
red podataka, no daje vrlo slabe procjene
kod izrazito grupiranih podataka (tzv.
klasteri). Njezina prednost pred krigira-
njem moze doci do izrazaja samo iznim-
no, onda kada je ulazni skup izrazito malo-
brojan. Simulacije su posebna skupina
interpolacijskih metoda, temeljenih na
krigiranju, koje uz procjenu takoder odre-
duju i nesigurnost vezanu uz svaku lokaci-
ju na kojoj je procjena nacinjena. Njihova
upotreba Cesto je povezana s kasnijim
odabirom nekoliko reprezentativnih reali-
zacija, najéeSce prema statistickom krite-
riju, te izraCunavanja rezultata kroz inter-
val vrijednosti.

Povijest upotrebe geostatistike kod
poslova izradbe geoloskih modela u hr-
vatskoj naftnogeoloskoj praksi pocela je
2002. godine. Do 2002. procjene petro-
fizikalnih vrijednosti, te izradbe razlicitih
karata dubina i debljina lezista (karte
stratoizohipsi, izopaha i izohora) radene
su matematicki jednostavnijim metodama
koje su najceSce bile dijelom paketa
Openworks™ i GeoGraphix™ tvrtke Land-
mark. U prvoj eksperimentalnoj fazi prou-
Cena je teorija krigiranja te nacinjeno ne-
koliko eksperimetalnih procjena porozno-
sti za lezi$ta u polju Beni¢anci. Rezultat
eksperimentalne faze bio je utvrdivanje
geostatistike kao standardnog alata u ve¢
spomenutom podrucju geologije. Tijekom
2003. i pocetkom 2004. nacinjene su
geostatistiCke studije za procjenu poro-
znosti po litofacijesima za leZista u poljima
dubokog dijela Dravske depresije — Mol-
vama, Kalinovcu i Starome Gradecu, te
zbirna geostatisticka studija za to pod-
ru¢je. U razdoblju 2004-2005. teziste je
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stavljeno na usvajanje i prakticnu primje-
nu stohastikih simulacija za racunanje
pornog volumena i zaliha ugljikovodika u
lezistima. Takvi proraCuni uspje$no su
nacinjeni za polja Stari Gradac i Galovac-
Pavljani. Opcenito, geostatisticke karte
poroznosti bolje su opisale medubuso-
tinski prostor, a stohasticke simulacije
iskazale volumene u intervalu vrijednosti.

Ukazujem na jo$ dva vazna aspekta
koja se mogu razabrati Citajuéi ovaj pri-
rucnik. Prvi jest da je tekst napisan lijepim
i jasnim hrvatskim jezikom $to je posve
sigurno rezultat u svim okolnostima izra-
zenoga mara i nastojanja autora dr. sc. T.
Malvi¢a. Drugo, uspio je brojne struéne
termine iz svjetske literature prilagoditi
normativu hrvatskoga jezika ili ih prevesti
(model odstupanja = nugget model; ug-
nijezdeni variogramski model = nested
variogram model). Time je obavio i vazan
pionirski zadatak priru¢nika - predloziti
hrvatske izraze za neke pojmove koji su
vezani iskljucivo za geostatistiku. Nadalje,
tumac pojmova, pozorno i izbalansirano,
kao bitna sastavnica knjige, sadrzi izvrsno
definiranih 28 natuknica koje su ujedno i
najvaznije kod geostatistickoga promis-
ljianja.

Uvjerena sam da ¢e sadas$niji i bududi
istrazivaCi-prvenstveno geolozi svih us-
mjerenja, u svome radu Cesto posezati za
ovim prirunikom. Niz podataka, njihovi
jasni, a i dopadljivi-dobro dizajnirani (Sto
je takoder bitna sastavnica svih knjiga pa
tako i ove) grafiki i numericki prikazi te
mnogobrojnost primjera iz hrvatske prak-
se Cine djelo vrlo vrijednim stru¢nim i
znanstvenim doprinosom, koje je lako pri-
mjenjivo u svakodnevnom inzenjerskom
poslu, kako geoloS§kom tako i naftno-
rudarskom te u svim ostalim strukama
koje makar samo djelomice zadiru u opise
stijenskih masa i ponasanje fluida u njima
(poput fizike, ekologije, kemije itsl.).

| da saZmem: sadrzajno i metodoloski
djelo je pisano vrlo jasno i odgovara sa-
drzaju predmeta Geostatistika, a djelo-
mice i predmetu Dubinsko kartiranje. Pri
izradbi djela autor se sluZio relevantnom
domacéom i svjetskom znanstvenom i
stru€nom literaturom, Sto se ocituje u prilo-
Zenom popisu literature koji obuhvaca 34
djela te 7 naslova probranih iz arhiva tvrt-
ke u kojoj autor radi. Priru¢nik je po svom
sadrzaju djelomice izvorno djelo jer nigdje
dosada u Hrvatskoj nisu u takvom opsegu
na jednom mjestu dani brojni primjeri vrlo
uspjeSne geostatistiCke obradbe viSe
lokacija hrvatskih lezZista nafte i plina u
Panonskome bazenu i to s aspekata raz-
licitih geoloskih i petrofizikalnih vrijednosti.

Njihova interpretacija je takoder vaZan dio
priruénika jer ukazuje na moguce dvojbe
i na€ine njihova rjeSavanja, poglavito na
osnovi dobroga poznavanja naftnogeo-
loSkih okolnosti - napose geoloSkoga sas-
tava i grade. Mnogobrojni i detaljni opisi
nacina obradbe uz priloZene ilustracije pru-
Zaju Citateljima-studentima diplomskih i
doktorskih studija izvrsnu edukaciju i uvid
u recentno stanje geostatistickih obradbi
iz domene geologije nafte i plina u Hrvat-
skoj. S obzirom da druga djela sli¢noga
sadrzaja i kakvoce u Hrvatskoj ne postoje
ili se ne odnose na problematiku naftne
geologije, ovo djelo dodatno dobiva na
vrijednosti popunjavajuci prazninu u pos-
tojecoj hrvatskoj svekolikoj geoloskoj pub-
licistici. | na kraju, uvjerena sam da je knji-
ga vrijedan znanstveni i stru¢ni rad koji
popularizira podrucje istrazivanja i proiz-
vodnje nafte i plina upotrebom suvreme-
nih geoloskih, i, poglavito, numeri¢kih
alata.
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