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Professor Herak’s Contribution to Triassic Stratigraphy

Georg KOCH and Tonéi GRGASOVIC

Abstract
The beginning of Prof. Herak’s scientific carcer was linked to the
problems of the Triassic stratigraphy. He resolved the Triassic stratig-
raphy of some parts of the Croatian Dinarides by using dasyclad

algae.

Sazetak
Pocetak karijere profesora Milana Heraka bio je vezan za pro-
blematiku stratigrafije trijasa. Stratigrafiju trijasa pojedinih dijelova
hrvatskih Dinarida rjeSavao je koristedi dazikladalne alge.

“The Triassic within the Dinarides is very well developed, thus representing a very important
part of the Mediterranean Triassic”

(HERAK, 1984, p. 205)

Professor Herak’s scientific work can be divided
into a tripartite, informal chronological division: “Early
Herak™ comprises the work on Triassic problems, “Mi-
ddle Herak™ includes the research on Karst phenome-
non and “Late Herak™ characterises the effort to con-
trive a proper structural and geodynamic model of the
Dinarides.

The “Early Herak” period lasted approximately thir-
Lty years and il seems to be that Herak owes his interest
in the Triassic Lo the geological work undertaken within
the research team ol Professor Salopek, and also possi-
bly to his subsequent PhD studies, guided by Julius von
Pia in Vienna (HERAK, 1943, 1944).

His [irst stratigraphic work (HERAK, 1947) deals
with the stratigraphic division of the Mesozoic deposits
ol his native Zumberak Mt. area. In a series of publica-
tions (HERAK, 1954a, b, 1955), he reported on the
geology of the neighbouring Samobor Mountain. Sub-
sequently, he published his significant work “Geology
ol the Samobor Mountain” (HERAK, 1956a) in which
very detailed descriptions on the stratigraphic and tec-
tonic relationships were given, especially for the Trias-
sic. His research showed clearly that the distribution of
the Triassic within the investigated area was much
more extensive than was earlier presumed, and for the
gypsum deposits, previously attributed to the Early Tri-
assic, he indicated Palacozoic age. He also differenti-
ated the Middle Triassic (Ladinian), mixed shale-marl-
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limestone successions, with tuffs and cherts, as well as
the Late Triassic dolomites. The widespread carbonale
successions of the Zumberak Mountain were also
proven to be Late Triassic in age (HERAK et al., 1965).
The latest paper on the Triassic from his native Zumbe-
rak, date from the end of the 1960’s (HERAK, 1966¢,
1968). Nevertheless, he is nowadays still connected to
the Zumberak stratigraphy as a referee on the main pro-
jeet of the geological map 1:50,000 of the Republic of
Croatia.

Within the regional framework of geological
research, Herak investigated the area of Kordun and
Lika (HERAK, 1954¢, 1956¢). There, in the area of the
Korana river, he discovered widespread Triassic
deposits, especially dolomites, overlain by the Early
Jurassic (Liassic) dolomites. Subsequently, HERAK &
BAHUN (1963) and HERAK & BOJANIC (1966)
investigated the Triassic in greater detail, proving that
this area is characterized by Early and Late Triassic suc-
cessions. In a series of publications (HERAK, 19524, b,
1956a, 1957, 1962, 1963, 1966b, 1968; HERAK &
BAHUN, 1963; HERAK & BOJANIC, 1966), Herak
uses the “algae” Sphaerocodium bornemanni as proof
of the identification ol Late Triassic deposits. Although
it was later proven that such findings are not “algae” but
sedimentological structures - oncoids (BABIC, 1970),
the deposits characterized by oncoids remain during the
geological mapping as an indicator of Late Triassic
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deposits, where these oncoids often occur in high num-
bers.

HERAK (1950) pointed out the great significance of
the use of dasyclad algae in the division of the Triassic
successions, linking through this approach his two
research fields. In the area of Gracac, HERAK (1956h)
scparates the Anisian from the Ladinian deposits on the
basis of their dasyclad {lora, and proved the discontinu-
ity between the Ladinian and Carnian. In the same area,
HERAK (1960c) identified the discontinuity between
the Permian and the Triassic, proved the Middle Trias-
sic, and completed the interpretation of the discontinu-
ity between the Middle and Late Triassic. Having
investigated the Triassic in the vicinity of Sv, Rok in
Lika, HERAK (1965) confirmed once more the great
value of the dasyclad algae in the stage division of the
Middle Triassic, and revised some of the known strati-
graphic ranges of certain species.

Herak synthesised his knowledge and that of other
gcologists and he presented it regularly at home as well
as o the world-wide scientific community. The Triassic
stratigraphy ol Croatia, based on the dasyclad algae
(HERAK, 1960b), was presented for the first time to
the world-wide geological community at the Interna-
tional Geological Congress in Copenhagen. At the
International Colloquium on the Triassic in Montpellier
in 1961, HERAK (1962, 1963) showed the main bio-
stratigraphic, lithological and palacogeographical rela-
tionships of the Triassic in Croatia, emphasising the
role ol certain orogenic phases on the formation of the
Triassic successions and their final distribution. In the
lecture, held in the Viennese Geological Society, HER-
AK (1966a) emphasized the role of dasyclad algae in
the stratigraphy of the Dinarides. At the Slovakian
international Colloquivm on the Triassic Stratigraphy,
HERAK et al. (1967) presented a correlation of the Tri-
assic of Lika, Paklenica and Gorskl Kotar, with the
review ol the fossil dasyclad assemblage. Subsequently,
HERAK (1973b) presented the results of the investiga-
tion of the Triassic in Croatia, and in HERAK (1987b)
a review of the Triassic of the Dinarides in the light of
the transition between Hercynian and Alpine orogenic
phases.

At the Viennese International Symposium on the
Alpine-Mediterranean Triassic Stratigraphy, HERAK
(19744a) gave a précis of the results of his work on the
research ol the Triassic in the Dinarides, with the
emphasis on the palacogeography and facics. By doing
this, he highlighted the problems which remain topical
today: “The palacogeographic conditions ol the lacics
development during Triassic of a relatively narrow belt
of the Croatian Dinarides, reflect the dynamics without
any clear chronological or facies overlapping ol the
bordering layers ol different stages and series. Conse-
quently, the use of chronostratigraphic units in the
stratigraphic classification is more difficult and more or
less artilicial. Therefore, lithostratigraphic units have
the advantage of application, because they better reflect
the natural mutual relations. In these cases, the chrono-

stratigraphic units are treated generally and more or less
dynamically. Every attempt of squeezing that kind of
dynamics into a virtual static frame, would represent
suppressing of the natural relationships”.

At the Viennese Symposium on the Biostratigraphy
of the Tethyan Triassic, HERAK et al. (1983) presented
the proposal for the Stratotype of the European Upper
Scythian in the area of Mué. This is one of the undoubt-
edly most significant contributions to the Triassic
stratigraphy, which is evidenced in the generally high
interest among the Triassic rescarchers.

Herak is also connected through his educational
work as an university professor ol stratigraphical and
regional geology to his research field of Triassic strati-
graphy. On this issue, he wrote a lot in his university
textbooks (HERAK, 1960a, 1973a, 1984, 1987a, 1990;
TAJDER & HERAK, 1951, 1959, 1966). He contri-
buted also in resolving some of the general stratigraphic
problems (HERAK, 1974b, 1975, 1976), which made
him one of the most important advisors in the realisa-
tion of the new geological map of Croatia.

Let us conclude that Professor Herak’s contribution
to Triassic stratigraphy is exceptional, by emphasising
his approach of the application of the dasyclad algac to
the stratigraphy, and the synthesis ol the knowledge on
facies and palacogeographic development of the Trias-
sic in Croatia.
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Doprinos prof. Heraka stratigrafiji trijasa

“U Dinaridima trijas je veoma dobro razvijen, pa predstavija veoma vazan ¢lan
sredozemnog trijasa.”

(HERAK, 1984, p. 205)

Prvih dvadesetak godina znanstvenog rada profe-
sora Heraka moZemo slobodno nazvati trijaskim peri-
odom. Asocirajuéi na trodjelnu podjelu trijasa taj bismo
period u jednoj neformalnoj kronoloskoj podjeli mogli
nazvati “rani Herak”. “Srednji Herak” bi obuhvatio
“krski period”, dok bi “kasni Herak™ bio obiljeZen geo-
tektonikom Dinarida.

Svoje zanimanje za naslage trijasa Herak moguce
duguje geoloskom kartiranju u ckipi prolesora Salope-
ka, a vjerojatno i kasnijem radu na svojoj dizertaciji
kod Juliusa von Piae u Becu (HERAK, 1943, 1944). U
svojim istrazivanjima ¢esto obraduje svoj rodni Zum-
beracki kraj, pa je 1 prvi njegov stratigrafski rad onaj o
stratigrafskom ras¢lanjivanju mezozojskih naslaga
jugozapadnog dijela Zumberacke gore (HERAK, 1947),
U tom radu on ukratko naveodi rezultate dviju geologkih
ekskurzija u to podrué¢je. O istrazivanjima u susjednom
Samoborskom gorju izvjestava HERAK (19544, b,
1955), a zatim izlazi i njegov znacajni rad: “Geologija
Samoborskog gorja” (HERAK, 1956a), u kojem deta-
ljno opisuje stratigralske jedinice i tektonsku gradu tog

podrucja. Osobitu paznju poklanja naslagama trijasa.
Herakova istrazivanja pokazala su znatno vecu raspro-
stranjenost naslaga donjeg trijasa ncgo $to sc ranije
mislilo, a za gips, ranije pripisivan donjem trijasu, sma-
tra da je paleozojski. U srednjem i gornjem trijasu raz-
likuje dolomite, ladini¢ku mjesovitu kriljavo-laporovi-
to-vapnenacku seriju s tufovima i roZznjacima, te veli-
kotrnske naslage koje uvr§tava u gornji trijas, uz sum-
nju da se radi o ladiniku. HERAK ct al. (1965) na teme-
lju makrofaune utvrduju gornjotrijasku starost dijela
karbonatnih sukcesija na podruéju Zumberka, te doka-
zuju gornjokrednu starost velikotrnskih naslaga. Posljc-
dnji radovi u kojima navodi nove nalaze trijasa datiraju
iz Sezdesctih (HERAK, 1966b, 1968), ali svoju vezu sa
stratigrafijom trijasa Zumberka nastavlja i u najnovije
vrijeme kao recenzent na projektu geoloske karte
Republike Hrvatske 1:50.000.

Istrazivanja trijaskih naslaga Herak provodi u
okviru regionalnih geologkih istraZivanja na podrucju
Korduna i Like. Tako HERAK (1954c¢, 1956c¢) u podru-
¢ju rijeke Korane utvrduje znatno rasprostranjenje ri-
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jaskih naslaga, posebno dolomita, na kojima kontinui-
rano slijede dolomiti lijasa, a kasnije HERAK &
BAHUN (1963) i HERAK & BOJANIC (1966) deta-
ljnije istrazuju trijaske naslage 1 dokazuju donji i gornji
trijas. U svojim radovima Herak koristi "algu" Sphae-
rocodium bornemanni kao dokaz gornjeg trijasa (HER-
AK, 1952a, b, 1956a, 1957, 1962, 1963, 1966b, 1968;
HERAK & BAHUN, 1963; HERAK & BOJANIC,
1966). lako sc pokazalo da se ne radi o algi ved o sedi-
mentoloskoj strukturi - onkoidu (BABIC, 1970) kara-
kteristicni slojevi s krupnim onkoidima i danas sluze
kao indikacija gornjotrijaskih naslaga, gdje se cesto
pojavljuju u veéem broju.

HERAK (1950) vec ukazuje na velik znacaj dazi-
kladalnih alga u stratigralskoj razdiobi trijaskih sukce-
sija, ¢ime je povezao dva svoja interesna podrucja.
Kontinuirano prouc¢avajucéi laksonomske odnose 1 strati-
gralsku distribuciju ovih alga, Herak ih koristi u
ricsavanju problematike stratigrafije trijasa u brojnim
ocoloSkim radovima. U podruc¢ju Gracaca, HERAK
(1956b) na temelju dazikladalne flore odvaja anizicke
od ladinickih naslaga, te dokazuje diskordanciju izmedu
ladinika i karnika. Na istom terenu HERAK (1960c¢)
utvrduje diskordantan odnos izmedu perma 1 trijasa,
dokazuje srednji trijas pomocu alga provodnih za anizik
1 ladinik 1 upotpunjava interpretaciju diskordancije
izmedu srednjeg 1 gornjeg trijasa. Obradujuéi naslage
trijasa u okolict Sv. Roka u Lici HERAK (1965) jos
Jedanput potvrduje vrijednost dazikladalnih alga u raz-
diobi srednjeg trijasa na katove, te revidira neke do tada
poznale raspone pojedinih vrsta.

Profesor Herak je saznanja svoja i ostalih geologa
sintetizirao 1 redovito prezentirao domacoj 1 svjetskoj
geoloskoj javnosti popularizirajuci tako nasu geologiju
u svijetu. Stratigraliju trijasa Hrvatske, koja se temelji
na dazikladalnim algama, akademik Herak je po prvi
pula prezentirao svjelskoj geolodkoj javnosti na medu-
narodnom geoloskom kongresu u Copenhagenu (HER-
AK, 1960b). Na Medunarodnom kolokviju o trijasu u
Montpellieru 1961 (HERAK, 1962, 1963) prikazani su
glavni biostratigralski, litoloski i paleogeogralski odno-
Saji trijasa u Hrvatskoj, te naglasena uloga pojedinih
orogenetskih faza za formiranje (rijaskih naslaga i nji-
hovu rasprostranjenost. Na predavanju odrzanom u
Geoloskom drudtvu u Be¢u HERAK (1966) naglasava

ulogu vapnenackih alga u stratigrafiji Dinarida. Na
medunarodnom kolokviju o stratigrafiji trijasa u Slo-
vackoj, HERAK ct al. (1967) su dali korclaciju trijasa
Like, Paklenice i Gorskog Kotara uz prikaz fosilne
zajednice s teziStem na dazikladalne alge. HERAK
(1973b) daje prikaz novijih istrazivanja trijasa u Hrvat-
skoj, a HERAK (1987b) pregled trijasa Dinarida u svje-
tlu prijelaza izmedu hercinske 1 alpske orogencze.

Na medunarodnom simpoziju u Becu o stratigraliji
alpsko-mediteranskog trijasa, HERAK (1974a) je sazeo
rezullate svog rada na istrazivanju problematike trijas-
kih naslaga Dinarida s naglaskom na paleogeografiju i
facijese. Herak je ve¢ tada ukazao na problematiku koja
je jod 1 danas aktualna: “Palecogeografski uvjeti faci-
jesnog razvoja trijasa relativno uskog prostora hrvatskih
Dinarida odrazavaju dinamiku bez jasnog vremenskog i
facijesnog preklapanja grani¢nih slojeva razlicitih kato-
va i serija. Stoga je primjena kronostratigralskih jedini-
ca u stratigrafskoj klasifikaciji olezana 1 vise-manje
umjetna. Zato prednost imaju neformalne litostratigral-
ske jedinice koje bolje oslikavaju prirodne odnosaje. U
tim se slu¢ajevima kronostratigralske granice tretiraju
opéenito 1 vise-manje dinami¢no. Svaki pokusaj takvu
dinamicnost utisnuti u konstruirani stati¢an okvir, pred-
stavljalo bi maskiranje prirodnih odnosaja.”

Jedan od nesumnjivo znacajnih doprinosa strati-
graliji trijasa predstavlja prijedlog o stratotipu za curop-
ski gornji skit u podru¢ju Muca (HERAK ct al., 1983),
iznesen na simpoziju o biostratigraliji trijasa Telisa, o
¢emu svjedodi opéenito veliki interes sudionika o tom
prijedlogu.

Uz stratigraliju ga veze 1 njegova nastavna aktivnost
kao profesora stratigrafske i regionalne geologije. O
tome pisc i u svojim udzbenicima (HERAK, 1960a,
1973a, 1984, 1987a, 1990; TAIDER & HERAK, 1951,
1959, 1966). Herak diskulira i o generalnoj stratigral-
skoj problematici (HERAK, 1974b, 1975, 1976), (¢ jc
aktivan, kao jedan od glavnih savjetnika, 1 u pripremi
izrade nove geolosSke karte Republike Hrvatske
1:50.000.

Zakljucimo na kraju kako je doprinos koji je prole-
sor Herak dao u stratigrafiji trijasa izniman, pri ¢emu
lreba posebno istaknuti primjenu dazikladalnih alga u
stratigraliji i sintezu spoznaja o lacijesnom i palco-
geografskom razvoju trijasa u Hrvatskoj.
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