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Professor Herak’s Contribution to Regional Geology and Geotectonics

Josip BENIC', Ivan BLASKOVIC? and Vladimir TOMIC’

A deep insight into the stratigraphy and regional
ecology of many countries from several continents, as
well as acquaintance with geotectonical references and
experience from many detailed field explorations of
“crucial cases” gave Herak an original attitude and
unique way of approaching geotectonic problems.

Although global tectonics was never actually his
primary scientific objective, some practical problems
persuaded Herak of the necessity to understand the
structural relationships of any studied arca.

The first scientific contributions of global tectonics
extend to the carly days ol Herak’s career. Apart [rom
an acquaintance with stratigraphy, practical problems
mostly of a hydrogeological nature required explana-
{ion of the structural relationships in the investigated
areas. Thus, as early as 1959, in his paper on the geolo-
oy and hydrogeology of the island of Hvar, the under-
ground water system of the island was explained with
the aid of a delimited anticline. Only a year later, by
disclosing the Middle Triassic anticline in the Ricica
polje he elucidated the mechanism of sinking and
upwelling of the local groundwaters (HERAK, 1960).
Apart from its scientific contribution, the latter was also
important in planning the accumulation basin of the
Obrovac clectric plant.

It seems that the significant moment for Herak’s
geotectonic inclination occured in 1961, when he stud-
ied geological relationships in the upper course of the
Kupa river, with the purpose of investigating possibili-
ties for the accumulation of water. It was then that Her-
ak and his coworkers published the paper “New ele-
ments ol tectonics in the upper course of the Kupa riv-
er”. Instead of being autochthonous with Palaeozoic
anticlinal cores, they discovered that both Palacozoic
and Triassic sediments lay allochthonously over Juras-
sic carbonate rocks. He exposed his vision of tectonic
upheavals in the Dinarides at the International Congress
in Bar in 1971. One should not overlook the scientific
paper on the tectonic interpretation of evaporites of the
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Dalmatian Zagora, either (HERAK, 1973). He later
reinterpreted this idea in his capital work on tectonics
published in 1986, in which the thrusts from the north-
cast had been substituted with continental subduction
from the southwest, that is, with subduction of the Adri-
atic beneath the Dinaric plate, taking into consideration
his observations from earlier work. From then on, Her-
ak was no longer satisfied with the numerous geotecto-
nic models that describe the structure of the Dinarides
based on the theory of geosynclines with double oroge-
ny. He understood that something must be radically
changed in the basic concepts of Dinaric geotectonism.
Painstakingly collecting the lield data, analysing them,
and reevaluating all accessible data, particularly in the
area of Gorski Kotar, Velebit Mountain and Lika, Herak
discovered the existence of allochthonous tectonics in
the regions formerly treated entirely as autochthonous
in origin. He reconstructed the mechanism ol movement
with two cardinal issues: a) the causc ol movement
must be sought much decper (“subcrustally™), while
subduction is directed toward the northeast and
obstructed from within the crustal zone; b) the intensity
of allochthony increases with the depth.

This point of view is basically different from co-
existing opinions, because all geolectonic concepts
about the structure of the Dinarides held that the thrust-
ing was directed [rom the northeast toward southwest.
All this was exposed as carly as 1980 in his first pio-
neering work based on mobilistic ideas: “The system of
nappes between Vrbovsko and Delnice in Gorski Kotar
(Hrvatska)” (IIERAK, 1980). Today, there is no doubt
that Herak had already presupposed the continental sub-
duction {A-subduction) which, although under dilferent
name, would later imprint the tectonics of the Dinar-
ides.

Since 1980 Herak has been directing his scientific
curiosity increasingly to the clucidation of the geotee-
tonic problems of the Dinarides. Although subductions
on the occan margins were in those days the primary
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focus of scientific interest, he presupposed simultane-
ous subductions among separate parts of the cotinental
Ccrust.

Having realized that an ample conceptual diversity
describing the tectonics of the Dinarides can not be
reduced to some already recognized common model, he
preferred to announce his own idea of regional tecton-
ics. Exploring the available literature he recognized that
the concept of plate tectonics had displaced completely
the classic concept ol fixism all over the world. There-
fore he tried to discover new geotectonic definitions for
our Croatian regions as well as abroad. By 1986, Herak
brought to light a new concept of genesis and structure
of the Dinarides (“A new concept for the geotectonics
of the Dinarides”) (HERAK, 1986), suggesting an alter-
native for the two principal geotectonic units, mostly
called the “Outer” and “Inner Dinarides”, and supplant-
ing them by the four palacoambiental and palacody-
namic belts. These are really four independent palaco-
geographic units with appointed significance of corre-
sponding paleodynamic units in the period of develop-
ment and structural formation. This is precisely where
interdependence has been obscerved between regional
geology, which is a basis lor the definition of palaeo-
geographic units, on one side, and geotectonics on the
other, as far as similar behaviour of the newly promoted
units in the stages of structural formation is concerned.
Extending continuously from the Peloponnese to the
Southern Alps these palacogeographic units are aligned
as follows: “Adriaticum”, “Epiadriaticum”, “Dinar-
icum”, and “Supradinaricum”, each with its specific
attributes. They occupy mutually allochthonous posi-
tions brought about by continental subductions of cer-
tain units under others. Reinterpreting all accessible
data from numerous localities and correlating the relicf
of the Moho discontinuity with tectonic configuration,
Herak in his subsequent works substantiated his earlier
conclusion concerning pronounced mobilism as a rea-
son for the origin of allochthonous structures in the
broader area of the Dinarides. This idea gradually pre-
vailed through the tectonic literature, resulting in the
reexamination of many previous theories about the
structure of locally confined areas, and sometimes their
correction.

The widespread geological community sometimes
considers Herak’s ideas daring and revolutionary, but
only because the whole concept represents the fruit of
long-lasting reflections and thought on the basis of
bonding theory and experience. The scientific results he
has accomplished were promptly utilized in practice,
while, in turn, he subsequently used applied geological
results to supplement and improve the fundamental
geological scientific principles.
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Doprinos prof. Heraka regionalnoj geologi

Dobro poznavanje stratigrafije 1 regionalne geologi-
je mnogih zemalja na vise kontinenata, poznavanje lite-
rature o geotektonicl, te iskustvo s brojnih terenskih
detaljnih istrazivanja “kljuénih terena”, omogucili su
prolesoru M. Heraku originalan pristup pri rjcSavanju
geotektonskih problema.

lako mu §ira tektonika svojedobno 1 nije bila u
prvom planu njegovog znanstvenog interesa, pojedini
prakti¢ni zadaci su ga uvjerili u nuZnost poznavanja
strukturnih odnosa istrazivanih terena.

Prvi znanstveni doprinosi iz Sire tektonike sezu u
mlade dane profesora Heraka. Prakti¢ni zadaci vezani
uglavnom uz hidrogeolosku problematiku trazili su, uz

. poznavanje stratigrafije, i rjeSavanje strukturnih odnosa
istrazivanih terena. Tako nalazimo vec¢ 1959. godine u
znanstvenom radu o geologiji i hidrogeologiji otoka
Hvara da uz pomo¢ utvrdenc antiklinale objasnjava
podzemne vode otoka, a slijedece godine u Ri¢ickom
polju otkrivanjem srednjotrijaske antiklinale objadnjava
mchanizam ponornih i izvorisnih voda, §to je uz znan-
stveni doprinos bilo vrlo vazno i za projcktiranje aku-
mulacijskog bazena hidroelektrane Obrovac.

Cini se da je znaCajan trenutak za geotcktonsko
usmjerenje bila 1961. godina pri proucavanju geoloskih
odnosa u gornjem toku rijeke Kupe u cilju odredivanja
mogucnosti akumuliranja vode, kada prof. Herak i sura-
dnici objavljuju rezultate u radu "Novi elementi tek-
tonike u podrucju gornjeg toka rijeke Kupe". Umjesto
aulohtonije s paleozojskim jezgrama antiklinala, utvr-
dili su da su 1 paleozojske 1 trijaske naslage alohtone na
jurskim karbonatnim naslagama. Slijedi niz radova
vezan na stratigrafiju i hidrogeologiju, da bi 1971, na
Medunarodnom simpoziju u Boru izloZio svoje videnje
tlektonskih promjena u Dinaridima. Ne smije se presko-
¢ith ni 1973, godine publicirani znanstveni rad o tekton-
skoj interpretaciji evaporita Dalmatinske zagore, koji u
svom kapitalnom tektonskom radu 1986. godine rein-
terpretira zamijenivi kretanja sa sjeveroistoka konti-
nentalnom subdukeijom s jugozapada, tj. podvlacenjem
Adrijatika pod Dinarik uz uvaZzavanje svojih zapazanja
iz starijeg rada. Od tada M. Heraka viSe ne zadovo-
ljavaju brojni geotektonski modeli grade Dinarida bazi-
rani na teoriji geosinklinala s dvostrukim orogenom.
Shvatio je da se u osnovnim poimanjima geotektonike
Dinarida mora nesto iz korijena mijenjati. Strpljivim
prikupljanjem terenske laktografije i njihovom anali-
zom, te revidiranjem poslojecih podataka, prvenstveno
u podrucju Gorskog kotara, Velebita i Like, otkriva
prisutnost alohtone tektonike u podrucjima koja su do
lada tretirana iskljucivo kao autohtona. Rekonstruirao je
mehanizam kretanja, gdje su bitna dva zakljucka:

i i geotektonici

a) uzrok kretanja treba traziti dublje (“subkrustalno™),
podvlacenje je prema sjeveroistoku uz otpore u krustal-
nom dijelu; b) intenzitet alohtonije povecava se od
povrsine prema dubini.

Takav pristup je dijametralno suprotan dotadasnjim
shvacanjima, jer se u svim geotektonskim koncepcija-
ma o gradi Dinarida smatralo da su kretanja bila od
sjeveroistoka prema jugozapadu. Sve je to receno u nje-
govom prvom (pionirskom) radu baziranom na mobi-
listickoj osnovi ve¢ 1980. god.: “Sustav navlaka izmedu
Vrbovskog i Delnica u Gorskom kotaru (Hrvatska)”.
Citajuéi danas taj rad jasno nam je da je profesor Herak
pretpostavio kontinentalnu subdukciju (A-subdukciju),
iako je tada nije tako nazvao, a koja ¢e kasnije obiljeziti
tektoniku Dinarida.

Svoj znanstveni interes M. Herak je od tada sve vise
usmjeravao na rjedavanje geotektonskih problema
Dinarida. Iako sc u to vrijeme pretezito govori o sub-
dukcijama na rubovima occana (B-subdukcije), u Dina-
ridima pretpostavlja medusobne subdukcijske procese
dijelova kontinentalne kore.

Uvidjevsi da veliku raznolikost ideja o tektonskoj
gradi Dinarida ne moZe svesti na neki poznati zaje-
dnicki model, te da takve interpretacije nemaju realnu
potvrdu u terenu, odlucio sc za svoju viziju o tektonskoj
gradi toga prostora. Proucavajuci aktualnu literaturu
uvidio je da koncepcija o teklonici ploca posvuda u svi-
jetu preuzima polozaj klasicnih koncepceija [iksizma, te
Jc zato na tim osnovama pokusao naci nova geotekton-
ska rjeSenja za nad hrvatski prostor i Sire. I konacno -
[986. godine profesor Herak iznosi novu koncepceiju o
genezi 1 gradi Dinarida ("A New Concept of Geotecto-
nics of the Dinarides"), gdje predlaze zamjenu dviju
glavnih geotektonskih jedinica, koje se najc¢esée nazi-
vaju "Vanjski" 1 "Unutradnji Dinaridi”, s ¢etiri paleoam-
bijentalna 1 paleodinamska pojasa. To su zapravo éetiri
izdvojene palcogeografske jedinice kojima je dat znacaj
paleodinamskih jedinica u razdoblju razvoja i struk-
turnog formiranja. I upravo ovdje se vidi povezanost
regionalne geologije, kao osnove odredivanja palco-
geografskih jedinica i geotektonike u smislu priblizno
slicnog ponasanja tih jedinica u fazama [ormiranja
struktura. Te se jedinice kontinuirano pruzaju od Pelo-
poneza do Juznih Alpa. To su: “Adrijatik”, “Epiadrija-
tik”, “Dinarik™ 1 “Supradinarik”, a odlikuju sc nekim
specifiénim znac¢ajkama. Medusobno su u alohtonim
polozajima izazvanim kontinentalnim subdukcijama
jednih jedinica pod druge. U svojim kasnijim radovima
M. Herak rcinterpretacijom dosada$njih postojeéih
podataka s brojnih lokaliteta i korclacijom izmedu relje-
fa Mohorovic¢i¢eva diskontinuiteta 1 teklonske grade
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potvrduje svoj raniji zakljucak o izrazitom mobilizmu
kao uzro¢niku alohtonih struktura u sirem podrucju
Dinarida. Ideja postupno, ali sigurno ulazi u nasu tek-
tonsku literaturu, trazedi preispitivanje mnogih dosa-
dasnjih shvacanja struktura uze omedenih terena, u cilju
uzajamnog oplodivanja, pa i korckcija.

U prebogatom i raznovrsnom znanstvenom radu
profesora Heraka, geotektonski radovi postaju u zadnjih

10-ak godina za¢udujuc¢om brzinom po opsegu i dubini
ulazenja u problematiku sredi$nji interes profesora.
Samo za Siru geoloSku javnost to su smjeli i revolu-
cionarni potezi, jer sve je to plod dugogodisnjih razmi-
§ljanja 1 sazrijevanja ideja na osnovi spajanja znanosti 1
prakse, gdje znanstvene rezullale izravno primjenjuje u
praksi, a s prakticnim geoloskim rezultatima nadopun-
java i korigira fundamentalnu geolo$ku znanost.



