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MILAN HERAK 

SOME TECTONICAL PROBLEMS OF THE EVAPORITIC AREA' . . 
IN THE DINARIDES OF CROATIA 

Based on new field obsczvations and published data, a revised tectonical . 
pattern of the zone with evaporities in .the Croatian part of the Dinarides is­
proposcd. 

INTRODUCTION 

In the recent time a confrontation of different tectogenetic concepts has 
influenced on some stratigraphical interpretations, especially concerning 
the cvaporitic complexes with or with~ut i:cd elastics in the Dinaridcs and 
in the Adriatic insular belt. 

Ne\v data.collected during the last decade have led to some ·age emend- . 
ations and a new, more critical approacli to reconstructing dynamics. This 
procedure disturbed . the b~ance . more than desirable. ; New possibilities 
have been taken. as.new, proven facts, despite the lack of .commonly ac;ep~­
able documents, with the coI1$Cquence tliat idealized patterns hav~ · kept 
substituting for each other. • .. 

In this paper the most important problems will be selected, with a . 
tendency to find out methodological and factagraphical elements applicab­
le to the explanation of the most interesting problems concerning the stra­
tigraphical and tectonical position of the evaporitic conplcxes .. The mvcst­
igations have been suppOrted by the Fund for Scentific Rcseanch of the 
P.R. of Croatia. 

AGE OF .THE EVAPOR.ITES 

The evaporites in the Dinarides for a fong time ·were considered of the 
Permian or Perrn<>-Triru!Sic age; in the recent time, however, various opin­
ions proposing -c:hc age from the Permian to the Cretaceous have been 
published. The -reason for. diverse oppinions lies in the faot that the eva­
poritcs (mostly together with some red elastics)· are in a direct contact with 
different stages of the Triassic, Jurassic, Cretace'Ous, and Tertiary,· and the 
contact are variously intcrp~. 
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But, as a matter of fact, some evaporitic complexes, or only parts of them, 
are really in direct contacts with Jurassic carbonate rocks, as stated by 
S u § n j a r & al. ( 1965). 

It has to be pointed out that it was previously believed that the oldest 
doubtless rock units in direct contact with evaporitic deposits belong to 
the Lower Tri.as.5ic. At the localities where the structural changes are les.q 
expressed, the -evaporites together with some red elastics, which do not dis­
play the Lower Triassic characteristics, clearly underlie the oldest Lower 
· friassic sediments, or are partially pre~d into them. · 

· The . logical consequence should be that the evaporitic deposits in the 
entire area examined are of the same age (Permian or Penno-Triassic), 
while the explanation of the recent attitudes within different lithostratigra­
phical units should depend on the tectonics. 

TECTOGENETIC CHANGES 

. If we take for granted that the evaporites in question are mostly of the 
same age (no :matter of which one), we need for the explanation of their 
genesis special environments characterized by lagunal sedimention. Looking 
for rthem we have to exclude the whole Mesozoic, because in that time mo­
vements prom0tted first the deepening of the basins, then an emersion cha~ 
racterized by karstification and lateritization, and finally a more or l('.SS 
continuous.sedimentation of shallow carbonate deposits. Earlier; d~ the 
Permian, however, there were positive movements, with an increase of te­
rrestrial elements and lagunal sediments like dolomites, The differentiation 
of facies is clearly exprCS9Cd. Finally there were emersions as a logical con­
sequence of the long general rl$ing, as the final effeots_ of Hercynian oro:­
geny, as it was ah:eady_ point'ed out, even in recent time (Her a.k, 1971; 
S c a v n i t a r, 197 3). The final effects were different. This may .·be illus­
trated by the f <>)lowing examples. 

Betwen Gracac and Bruvno, Lika, the Anisian carbonate sediments over­
lie the Paleo:r;oic elastics. In the southeasthem part of Pilar hill, 
Gralac and Sv. Rok, the Lower Triassic is scarcely developed. At 
Egcljac, Between Sv. Rok · and the nortneastern slope of Mt. · Ve­
lcbit, the Lower Triassic begins by basal conglomerates containing Up­
per Permian, mostly dolomitic, fragments, while westward of Sv. Rok some 
nontypical terrestrial sandstones and conglomerates are present, bein~ time­
cquivalents mostly of the older part of the Lower Triassic typical sediments. 

On the contrary, in the suroundings of the- village of BruSa.ne near 
Gospic, as well as in the V elika Paklenica (at the southwestern slope of the 
Mt. Velcbit), a. continuous dolomitic sequence botween the Permian and 
the Lower Triassic is present, displaying a sudden increase of quartz ad­
mixtures, indica.ting clang es connected with emersion in the vicinity ( H e-
r a k, Sok a~ & Scavnitar, 1967). . . ·· 
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In Gorski Kotar; the transitional barite-dolomite sequence, followed by 
Lower Triassic elastic sediments, were deposited ( S c a v n i c a r & S u I­
n jar a, . 1967; f> u rd an o vi c, 1967; Sc av n i car, 1973). 

In north Croatia the Lower Triassic is missing only in Slavonia while 
at the margin of the Pannonian basin ( Bani ja, Kordun, Samoborsko gorje, 
Zagrebacka gora, and lvamcica ) some changes in colour and in grain size 
going from the Permian to the Lower Triassic may be a consequence of 
intrabasinal movements without a clear discontinuity, despite an earlier 
different opinion (Her a k, 1956). 

The mentioned examples show tha.t .an asswµption of possible lagunal 
sedimentation at the end of the Permian, as well as a little earlier and later, . 
may be positive, and consequendy, in accordance with the accepted age 
of the evaporites (Permian or Penno-Triasic). . 

For .the final acceptance of the foregoing .assumptions it is necessary to 
explain the different attitudes of .the evaporites, despite their coincidental 
ongin. The most adequate concept is based on .both diapiric and overthrust 
tectonia. 

Some localities are easy to be explained, e.g. Velika PalagruZa, and Ko­
mila. Since they arc located in the less disturbed Adriatic-Jonian zone, the 
outcrops are due to diapirism only, iniciated by faulting. Even intrusions 
into the younger beds (Upper .Triassic, Jurassic) may be explained in that 

wathe complexes registered in bore holes only ( Ravni Kotari, etc.): due to 
the lack of any red elastics and to the presence of a rhytmical exchange 
with Young Mesozoic carbonate sediments, may be left out of our present 
discusions, because they may represent a special case, though not ne­
c.essarily. 

The other localities i. e., the surroundings of Sinj and Vrlika, the Pe­
trovo and Kosovo .Poljes, the localities southwest and west of Plavno, .and 
the Una valley with its surroundings, need to be additionally explained in . 
order to be presented as varied types of the same tectonics. · 

Taking the age of the evaporitcs as determined, diapirism should be re­
sponsible for their recent position. It remains only to establish the time 
when it happened. For this purpose two localities are very useful, f c>r ana­
lysis, i. e., the brook Radljcvac and the Zrmanja valley. . 

The Radljevac brook locality is placed near Plavno, within the well 
established evcrthrust ( Po8tak ) with the Lower Triassic at the base ( G r i­
m an i & al. 1966; Chor ow i c z, 1970). By reexamining the . >tecto-· 
nical window« of Plavno, I. G r i m a n i, M. H e r a k, and S. B a­
h u n collected numerous samples of limestones representing the autoehton 
below the Lower Trias&c. M. Grim an i determined several microfos- · 
sils, and among ·them Nummoloculina heimi Bon et, V alvulammina 
picardi H e n son, Aeolisaccus inconstans R ado i ~ i c and T Jiauma­
toporella parvovesiculifera (Rain e ri ). Consequently, the tectonical 
window Plavno is built up of middle Cretaceous limestones. The ev:aporites 
are located within the overlying Lowcr·Triasic elastics. They conta:in some 
fragments of the Lower Triassic itseU. This may be .explained by a cliapi-
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ric displacement of the evaporites through the already overthrust Lower 
Triamc. The only alternative could be a sedimentation of the evaporites in 
a basin whose coast was built up of Lower Triasic sediments. In that case, 
the age of the evaporires would be younger while the basin would have 
originated from structural clanges of the orogenic type. But, such an as­
sumption is not probable because in that region a more or less continuous 
sedimentation occurred from the Lower Liassic to the Upper Cretaceous. 

The second instructive locality is the Sovit brook and Prevjes in the 
Znnanja valley. The data collected through a detailed mapping and by 
means of bore holes are published by F. F r i :t z in this same number of 
the Geolo§k.i vjesnik. At this oportunity, only the most important facts will 
be selected. The evaporites have been registered within the different ho­
rizons of the allochthonous Trias&c. But they also underlie the Lower Tri­
amc. Since the bore holes did not pass through the evaporitic body, the 
diapiric form is quite probable, having the root within the autochton. 

Consequently, the diapiric provenance of the evaporites and of some 
elastics from the autochton is also valid for other localities in question. 
Thus, it is possible only in this way to explain the occurrence of the evapo­
ritic bodies below as well as in the overthrust units of different ages. 

To complete the fottgoing considerations, it is necessary to reconstruct 
in general the whole tcctogenctical process connected with the evaporites 
(Fig. 1 ). 

The concept is based on the prevailing considerations of the tangential 
displacement of the Dinarides as a whole, from northeast to southwest. The 
style and the degree of allochthonic displacement were defined by !ICVeral 
factors. The differences of Mesozoic mega-facies and unequal distribution 
of older structures were most important. They caused the formation of two 
groups of tangential units, with the actual contact line Jabuka-Sinj-Mut­
Petrovo Polje-Knin-Zrmanja valley, continuining to the north. The fact 
that the northeastern group of units overlies 1the southwestern part is proved 
by the previously mentioned :Kectonical winclow« at Plavno and by tec­
tonical relations in the surroundings of Srb, Neteka, Osredci, Mt. Cemer­
nica, etc. Acc.ording to this concept, the Plavno window may be consider­
ed an 01.lltcrop of a relative autochthon, because the relevant Cretaceous 
limestones arc considered to belong to the underlying, but also moved, 
terrain. The carbonate rocks of the Triasmc, Camian elastics, and carbo­
nate complexes of the Jurasmc and Ctttaceous in the surrounding of Srb, 
etc., have the same position. The Lower and Middle Triassic of Cememi· 
ca, which are in an allochtonous position on Jur.mic limetones ( B u k o­
v a c & al. 1966), represent only erosional relics of the northeastern group 
of the moYed units, previously connected with the Lower Triassic sedi~ 
ments at Osredci and other localities in the region of Osj~enica, conside­
red Jurassic-Cretaceous by Su§ n jar & al. ( 1965 ). The Lower Triassic 
age and the partially allochthonous position were already registered by 
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Fig. 1. Sketch-map of the area of the ::.diapiric windows< between Sin.i and Una 
valley: · 

1. >diapiric windows< of the autochthon (a-Surroundings of Sinj, b-Surroundings 
of Vrlika, c-Petrovo Polje, cl-Kosovo Polje, e-SoviC Brook, f-Radljevac Brook, 
g-Licka Kaldrma, h-Una valley) . 

2. southwestern group of the tangetially moved units 
3. northeastern group of the tangentially moved units 

SL 1. Skica podrucja :>dijapirskih okanac izmedu Sinja i doline Une: 
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1. »dijapirska oknac outohtona (a-okolica Sinja, b-okolica Vrlike, c-Petrovo po­
lje, d-Kosovo polje, e-Sovit potok, f-Radljivac potok, g-Licka Kaldrrna, h-do­
lina Une) 

2. jugozapadna grupa tangencijalno pokrenutih jedinica 
3. sjeveroistoena grupa tangencijalno pokrenutih jedinica 
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Chor ow i c z ( 1970). So we have to distinguish two contacts of the first 
order between the two mentioned groups of the tangmtial unit.s. First, the 
real one, actually overridden by the northeastern group of units, and the 
second, reprerenting the peripheral margin of the same moved group. 
Between the two mentioned limits there are pre- and post-orogenic di­
sturbance zones (covered or exposed), relevant for post-orogenic diapirism. 
When covered, they influence mainly the lower (southwestern) group of 
units, being rcjuvenaited in the post-orogcnic time .. The exposed ones have 
disturbed either the lower (southwestern) group only (in the surroundings 
of Sinj, in the Petrovo Polje, Kosovo Polje and in the surroundings of Srb, 
Neteka, etc.) or both of them (Vrlika, Radljevac, Zrmanja, Li~ka Kal­
drma ). The influence on the upper units is not visible because they have 
been removed before the deposition of the Neogene. The localities in the 
Zrmanja valley, at Vrlika, Radljevac, and Li~ka K.aldrma, etc., are in the 
zones where the lower and upper groups are evidently disturbed after the 
formation of overhrusts. The disturbances of that type are the places oi 
postorogenic diapirism accompanied by intrusions of cvaporites together 
with some Permo-Triasic or even Lower Triassic elastics into the rock unit'! 
not only of different ages but also of different teotonical mac~units (in 
this case the noretheastern and southwestern groups of tangentially mo­
ved units are in question). 

In the described way, a special kind of autochthonous windows have 
been formed, which could be considered postorogenic »diapiric windows«, 
originating from the real autochton (consisting of Paleozoic rocks) by a 
vertical displacement through both groups of the tangentially moved ter­
raines (northeastern and southwestern ones), parUlel to, or within, the 
zone of their overlapping. The diapirs in the su1T9undings of Sinj, the Pc­
trovo and Kosovo Poljes now represent the »diapiric windows« within the 
lower moved group of units, due to rem<:>val of overlapping units. The sa­
me is valid for the diapirs in the Una Valley. On the contrary, the diapirs 
of Vrlika, Radljevac, Zrmanja valley, and Li~ka Kaldrma are :.diapiric 
windows« of both the lower and the upper groups of tangentially displaced 
unit.s. Hence the differences among them, completed by erosion, and par­
tially by the sedimentation of the Neogene. 

CONCLUSION 

The foregoing considerations may represent a reliable basis ·for the ff> 
llowing conclusion : It is ~ible to accept the primary opinions of the Per­
mian or Permo-Triassic age of the evaporites in contact with some red 
elastics without fomils. Originally they belong to the disruption of the re­
levarn part of the Dinarides, being the bare of the discruption of the tan­
gentially displaced groups of unit~. Due to post-orogcnic diapirism, they 
have become the »diapiric vindows« of the aurtochton, piereced through 
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both ·the southwestern and the northeastern groups of the tangentially 
displaced units. The differences among them arc the consequence of the 
following factors: the type and the degree of disturbances, the differences 
of rigidity of mega-facies within the two groups, the structural heritage 
below overthrusts, the type and the degree of the post..progenic faulting and 
block movements (vertical and horizontal), the different mobility of the 
evaporitic completes depending on the previous factors, and w.nequal post· 
-orogenic and post-diapiric erosional activity. 
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M. HERAK 

NEKI TEKTONSKI PROBLEM! POJASA S EVAPORITIMA U DINARIDIMA 
. HRVATSKE 

Uve.d 

Konfrontacija razlicitih tcktogcnctskih shvaeanja odrazila sc u posljcdnjc vrijcmc 
i u stratigrafskoj intcrpretaciji naslaga mczozoi.ka unutar kojih nalazimo cvaporitne 
komplcksc, s klastitima i bcz njih. 

Novi podaci, uglavnom pnkupljcni u posljcdnjcm dcsctljceu, omoguCili su odrc­
dcnc korckcije starosti pojcdinih litostratigrafskih ~cdinica. No, pri tom sc nijc moglo 
izbjca da SC prckoraCi granica objcktivnoga na ta} nacin !to SU DOVC mogufuosti po­
nekad uzimanc kao dokazanc cm1cnicc, usprkos ncdostatku takvih dokumcnata kojc 
bi vcfina mogla i htjcla prihvatiu. Tako je jcdna idcalizirana slika zamijcnjcna dru-

goOvcijc tcmo sc osvrnuti samo na ncke vdrujc problcmc s namjcrom da sc dopunc 
mctodololki i faktografski elcmcnti potrcbni za stratigrafsku i tcktonsku intcrprcta-
dju cvaporitnih komplcksa. . 

Istrativanja SU obavljcna uz matcrijalnu potporu RcpubliCkog fonda za naueni rad 
SR Hrvatskc. 

Starost c v aporitnih naslaga 

Nakon !to su cvaP.?riti, zajcdno Ii crvcnim klastitima bez fosila, smatrani dugo 
vrcmcna pcnnskima Iii pcrmotrijaskim, u posljcdnjc je vrijcmc doJlo do naglc pro­
mjenc, pa sc m.illjcnja o ostarosti razlikuju u rasponu od pcrma do krcdc. Razlog jc 
tome ustanov}jena cinjcnica da SU cvapor1ti U izravnom kontaktu 5 razliCitim nivoima 
trijasa, jun: i krcdc, pa i tcrcijara, a sami sc kontakti razliCito intcrprctiraju. 

Da tii sc ndla kakva takva opt& osnova za dalju .izmjcnu milljenja p<>trcbno jc 
odrcdi.ti na\~t~j~ stijcnc s. koji~ s~.cvaporiti ~ ko~taktu (~jih zato !t~ J.c u pitanJ~ 
tcktOnika di1ap1nzma), zaum na1star11c razdobl1c koJC sc odlikovalo uv1cuma povolJ· 
nim za lagwuku sedimentaciju iirili razmjera, kao 1 rckonstruirati tcktonskc proccsc 
koji su mogli uzrokavati danamjc struktumc odnose Ito sc odlikuiu varijabilnoltu 
litostratigrafskog i struktumog okvira pojcdinih podruci'a s cvaporiuma. 

Da SU odnosi komplicirani zbog dijapirizma i nav aenc tcktonikc, VC~ jc dugo 
poznato. No, prcdlo!cna rjdcnja nisu se podudarala zbog ncdostatka fosila kojima 
bi sc m~la u.stanoviti jasna sukccsija litostratigrafskih clcmcnata koja bi poslu!ila 
za objaJn1cnj c tcktonikc. Kada su jol na OSDOVl novo otkrivcnih fosila, mnogc kar­
bonatnc naslage u podrucju Sma, Nctck~ i okolici odrct!cnc kao junkc, a cvaporiti 
i klastiti toga. podrucja svntani u juru odnosno krcdu (Su In jar i dr. 1965), do­
~lo jc do jo§ ve~e divC'K.encijc mi!ljcn_ia. U to sc uklopio i analOK&D trctman cvaporita 
i lapora kod Komifc (Su In jar, 1967), pa i lire IZDCSCDC analogijc s cvaporitnim 
komplcksima nabu§cnim u podru~ju Ravnih kotara i dr. · 
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Do potvrdc iii promjenc izncscnih shvaeanja moglo sc doCi na tcmclju dopunjenc 
dokumcntacijc i novih tcrcnskih opa!anja. 

Kao prvo, treba spomcnuti scd1mcntolo§kc analize pomofo kojih jc B. S c a v n i­
~ a r ustanovila postojanost sastava donjotrijaskih naslaga u podrucju nasih Dinarida 
i u Jadranskom podrucju, kao i stalnc razlikc po kojima sc mogu luCiti od svih osta­
lih inczozojskih ( dakako i J?alcozojskih) klastita toga ~cja. Uz to su pronadcni 
i ncki novi fosili, pa jc don Ji tri~s idcntificiran na V cliltoj Pal~ (Sc av n i la r, 
Sok a c & V cl 1 c, 1972) kod DmiSa i Vrlikc (1 van o vi c i Clr. 1971), u Gorskona 
kotaru (Sc av n i car & Su§ n jar a, 1967; E> u r clan o vi C, 1967; Sc av n i la r, 
1972), kod Ribarifa blizu Oguhna (Babic, 1968), itd. Na nckima od lokalitcta 
nedvojbcno jc ustanovljcno da cvaporitnc naslagc s crvenim klastitima bez fosila do­
lazc u podini dok.azanog donic_g trijasa (Vclika PalagniZa, okolica Sinja, Vrlika, Pc­
trovo poljc, Kosovo poljc). U novije vrijcmc to su pokazala dctaljna kartiranja i 
buscnjc u dolini Zrmanje. 

Novi su podaci prikupljcnni i u podrucju tire okolicc Srba, Osrcdaka, Cvjctniea 
itd. Kod Brotnje, npr. pri tcrcnskom obilasku (M. Her a k, I. Grim an i i S. 
Bahun) prikupljeni su uzorci iz naslaga kojc su smatrane trijaskima, a nalaze sc iz. 
mcdu cvaJ><>ritnib komplcksa i klastita ko.ii bi mogli odgovarati karniku. Mikro­
paleontoloski saddaj odrcdio jc I. Gus i c kao Diplotremina astrofimbriata Kr j. 
st an - To 11 man n i »Neoendothyra« sp.1 kojc su karaktcristicnc za srcdnji trijas. 
Kako sc to podudara i s tcrcnskim zapdanJima da jcdan dio karbonatnih i klastic­
nih naslaga, rcvizijom odrcdcnih kao jura odnosno kreda, trcba ponovno vratiti u 
trijaski okvir, namccc sc zaldjubk da su cvaporiti s lda.stitima u kontaktu sa srcd­
n1·1m trijuom na jcdnoj strani i s jurom na drugoj, Ito jc u vczi s dijapirskom i na­
v amom tcktonikom. Dakako da im jc u tom slueaju i starost antlogna starosti prijc 
spontlnjanih lokalitcta. 

Ako prihvatimo JP.illjcnjc da su svi cvaporiti, Ito su u vczi s crvcnim klastitima, 
istc ltarosti (nc prcjudicirajuci kojc) potrebno jc prctpostaviti sirokc mogutnosti 
za viic iii manjc 1stovrcmcnu lagun5ku sedimcntacij1.1. 

TraejuCi za takvim uvjctima u istrdivanom podrucju moramo iskljuoti Citav 
mezozoik, u kojcm su pokrcti u osnovi vodili na~prijc produbljivanju sedimcntacij­
skih prostora i povezivanju morskc srcdinc. Zatim JC dolazilo do kracih lokalnih emcr­
zija, pa rcgionalnih izdizanja pracenih proccsom okdavanja i latcralizacijc, da bi na­
pokon prcvladala rclativno ~cdnolifoa karbonatna scdimcntacija s lokalnim ncmi­
rom i intrabazenskim krctanj1ma. Uz takvc odnosc ofao nije moglo biti uvjcta za la-
gunsku scdimcntaciju sirokih razmjera. . 

Mcdutim, u pcrmu i na prclazu u trijas, odnosi su bili bitno clrugaCiji, a vodili 
su u krajnjoj konsekvcnciji izdizanju uz znatnu difercncijaciju scdimentacijskih pro­
stora i tcngcnc utjecajc. Taj procrs prcdstavljao jc zavrictak hcrcinskog dijastro· 
fizma koji SC u razliCitim podrucjima razliCito odrazio. No u cjclini jc ocito pogo­
dovao formiranju prostranih laguna i okopnjavanju, o fcmu jc vet viic puta hilo go­
vora, pa i u najnovije vrijcme (npr. H c r a k, 1971; Sc av n i car, 1972), kojom 
su prilikom dani iscrpljcnii'i podaci tc ih nc trcba ponavljati. Spomcnut eu samo da 
bi J.>romjcnc u boji i granu aciji na prclazu iz pcrma u donji trijas u sjcvcrnoj Hrvat­
skoJ (s izuzctkom Slavonijc gdjc ga nema) mogli objasniti i intrabazcnskim promjc­
nama bcz okopnjavanja, za razliku od prijc izra!cnog mi!ljenja o manjoj diskordan· 
ciji (H c ra k, 1956). Prcma tome i analiza dinamikc P.Otkraj palcozoika i u mczo­
zoiku poddava mi!ljcnjc o pcrmskoj odIIOlllo permo-tnjaskoJ starosti cvaporita. 

Teklogenelske pro mjene 

Za jcdnoznamijc prihvacanje izlo!cnoJ, potrcbno jc objasniti kako jc doUo do 
r.:iiobja cvaporita u razlicitim tcktofaci1claim okvirlDla, kakvc nalazimo u istra· 
zivanom podrucju. 
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Hcrak: Tectonical problems of the evaporitic area 

Za lokalitete u podrul!ju jadranskih otoka, obja!njerije se moze naCi u obimom di­
japirizmu, ltoji je uvjetovan rasjedanjem. Pa &k i prodor u karbonatne naslage 
mogao se na taj nal!in ostvariti. 

- U ltojoj bi sc to mjeri moglo primijeniti i na podrul!je Ravnih kotara, zasada je 
nemogul:e decidirano odgovonti. No, ni taltvu mogufoost ne bi trebalo ispustiti iz 
vida, iako je takoder mogul:e da se radi o specifimom slufaju, na §to bi upul:ivala 
relativno pravilna izmjena evaporitnih i karbonatnih nasla$1i. Medutim, dok god 
traiu istra!ivanj a, ne bi valjalo ni jednu moguroost a prion iskljul!iti. . 

Sto sc til!e lokaliteta izmedu Sinja i Srba, odnosi su tako vanjabilni i zamrieni 
da zaslu2uju i podrobniji komentar. 

Prihvarajul:i permsku odnomo permotrijasku starost za evaporite i uva!avajuci 
razlil!ite tektofac1jelne okvire u kojrma se danas nalaze, dijapirizam sc ponovno l!ini 
najprihvatljivijim uzrokom toga atanja. Pitanje je samo kada se to dogodilo i u kak­
vim uvjetima? Na to nam najbolje mogu odgovoriti po<!aci iz podrul!ja Radljevca 
potoka, jufno od Plavna, i iz doline Zrmanje u podrul!Ju Sovil: potoka i Prev_jesa. 

Radl1evac se nalazi u podtul!ju sada vet dovoljno poznate navlake kojoj bazu 
ljne naslage donjega trijasa (Grim an i i dr. 1966; Chor ow i c z, 1970). Evapori­
ti se nalaze upravo u tom alohtonom donjem trijasu, jufn6 od tektonskog okna kod 
Plavna, ltoje upravo bjelodano potvrduje spomenutu alohtoniju. Zbog njegove va!­
nosti, detaljni.ie su ispitivani vapnenci okna i njihov donjotrijaski obrub. lz skuplje­
nih uzoraka vapnenaca (I. Gr1mani, M. Herak i S. Bahun) M. Grimani 
je odredila Numoloculia luimi B o n e t, Valuulammina picardi H en son, A.ro­
lisaccus inconstans Rad oil! i c, Thaumathoportlla IJarvov.rsiculifera (Rainer i) 
i dr., ito pokazuje da vapncnci okna Plavno pripadaju srednjem dijelu krede. To 
je va!no istaltnuti zbog relativno male udaljenost1 evaporita u okviru alohtonog do­
njeg trijasa od kojega su, prema prihvat':enoj konccpciji, l!ak i stariji. U tra!enju 
odgovora na pitanje kalto SU i kada dospjeli U takav poioZa_j, ·vaZnO je uooti da na 
povrlini evaporita nalazimo vece iii man1e uklopke materijala donjega trijasa. Iz toga 
se mole l~imo zakljul!iti da su evaporiti dijapirski prodrli kroz donji trijas i pri 
tom ponesli i fragmente donjotrijaskih stijena . .To se moglo dOllOditi pnje navlal!cnja 
i poslije njega. s obzirom na karbonatnu mezozojsku gradu okna i mogul:e tekton­
slte zone kao preduvjet dijapirizma u takvim uvjeiuna, ovdje se zastupa miiljenje da 
je do prodora evaporita dollo nakon navlal!enja o l!emu fr kasnijc biti vi5c govora. 

Drugi jo§ instruktivniji lokalitct nalazi se u dolini Zrmanje u podrul!ju Sovil: po­
toka i Prevjesa. BuduCi da se u istom broju Geolo§kog vjesnika nalazi detaljan pri­
kaz geolo§iuh odnosa u vezi s evaporitima kojemu je autor F. F r i t z, ovd1e t':emo 
p<?noviti samo one elcmcnte koji su va!ni za interprctaciju opah odnosa. Na ·povdini 
1 jo§ viie u bu!otinama ustanovljeni su evaporiti ispod donJeg tri,iasa, u §upljinama 
donjega trijasa. i u osnovi ladinika gdje su prat':eni karbonatnim klastitima. S obzi­
rom na to da bu§otina nije doprla do podine, mole se prctpostaviti da se i ovdje 
radi o dijapirskim pojavama, koje su zadrZale svoje prvotne karakteristike, pa je lo­
gi&n zaltljub.k. o postnavlafoom dijapirizmu, a da se korijen nalazi u dubljcm autoh­
tonu. 

Tome u prilog ~ovori i nalazi§te kod Lil!ke Kaldrme gdje su evaporiti u kontak­
tu 1 donjim i gom1im trijasom i donjom kredom, a rasprostranjenost im je relativno 
malena. 

U okviru kompleksnih odnosa to se mo:Ee ustvrditi i za podrui!je §ire okolicc Srba 
gdje su, kao Ito JC vet rdcno, evaporiti u kontalttu s trijasom i jurom, a medusobni 
su odnosi toliko zamdeni da se normalnom superpozicijom i tektonikom bez dijapi­
rizma ne bi moglo objasniti prisustvo na rclativno uskom prostoru naslaga od perma 
do gomje jure bez odredenog kontinuiteta, ialto se takav kontinuitet zapa!a i u liroj 
okolici. 

Za sve te pojave, kao i za objamjenje lokaliteta oko Sinja, Vrlike, Petrova polja 
i Kosova polja. trcba naci kompleksno objalnjenje koje prikazuje skica (sl. 1). 

Potrcbno je prihvatiti koncept o tangencijalnom, ali diferenciranom pomaku eta· 
vih Dinarida. Stil i stupanj alohtonog dislociranja ovisili su o vile futora, medu 
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kojima su najva!niji nasljcdcnc prcdnavlafuc strukturc i njihov ncjcdnolik rasporcd 
i razlikc u mcga-facijcsima mczozoika. Posljcdica svcga toga jtSt formiranje dviju 
navlafoih gruJ>a kojc su u samom procesu navlal!cnja dczintcpiranc, tc sc sada sa· 
stoje od vile clcmcntarnih jcdinica. Povrii.ruka ganica tih dvi1u navlaenih grupa na· 
nalazi sc priblimo na liniji Jabuka- Sinj- Mu6-Pctrovo polje-Knin-Znnanja s produ­
!cnjcm prcma sjcvcru. S obzirom na ustanovljcno tcktonsko okno kod Plavna i na 
alohtoniju donjcga trijasa (a i drugih clcmcnata) s obje stranc dolinc Unc, uklju­
fojua Ccmcrrucu na 1cdnof i podrul!jc Osrcdaka itd., na drugoj strani, mo& se za­
kl1ul!iti da i naslagc okna P avno, kao i naslagc trijasa, jurc i krcdc kojc su smjc!tcne 
ispod alohtonog donjcg trijasa u iircm prostoru oko dolinc Unc, prcdstavljaju samo 
rclativan autohton, JCr pnpadaju ~ugozaJ?adnoj, manjc pokrcnutoj navlafuoj grupi 
od sjcvcroistofuc, kojoj jc u osnov1 plasufoiji donji trijas. Zbog toga jc i do§lo do 
njihova preklai;>anja, usprkos op~cg tangcncijalnog pomaka, koji mora da se odigrao 
tako da se don1i trijas Odvojio od svojc stari1e bazc s cvaporitima koji su zaddali ka­
rktcristikc duhljcga (pravoga) autohtona. 

Ncma sumn.1e da su stanovitc tcktonskc zone postojalc i prijc navla~cn.ia. Novc 
!Ill stvorenc prilikom navlal!cnja zbog ncjcdnolik~ oti;><>ra u vezi s facijelnim razli­
kama. Napokon su se prikljul!ili i postorogcnct5ki ras,1cdi (pri ~emu jc bilo i otiv­
ljavanjc nekih stari.iih), difercncirani vcrtikalni i uzdumi pokrcti vcah i 111anjih blo­
kova, dijapirizam, bazcnska mlac!a sedimcntacija i dcnudacija dczintcgriranoga matc­
rijala, Ito jc svc rezultiralo danalnjim odnosima koji su, u skladu sa zamricnorn pro­
l;)o§fo, i sami zamricni, a ponckad i zamaskirani. 

Usvajajua takav vrcmenski smtc!taj glavnoga dijapirizma, mo!cmo zaldjul!iti da 
samo cvaporiti s ndto klastita ko1i ih prate (a mogu pripadati pcrmu iii donjcm 
trijasu} prcdstavljaju odvjctkc »pravogac, u svakom slufajil dubokog~ autohtona, pa 
molcmo govoriti o :.dijapirskim tektonskim oknimac od kojih su ncka smjc!tcna 
samo u jugozapadnoi alohtonoj grupi (v~rojatno zato !to jc d10 sjcvcroistofuih naw­
l!enih jcdinica dcnudacijom uklonjcn}. Takvi su cvaporiu s klastitima kod Sinja, u 
Pctrovu polju i u Kosovu polju. Drugi su prodrli kroz objc navlafuc grupc, s tim da 
!111 dijclom intrudirali u njih na razlil!itim nivoima, bcz doscga same povriinc ~ 
i nakon dcnudacijskih proccsa. Takvi su cvaporiti s pratcam klastitima u podrul!ju 
Vrlikc, Radljcvca, Sovit potoka, Li&c Kaldrmc, pa i podrul!ja dolinc Unc i lire oko­
licc. 

Zakl.iu~ak 

Prihvafajua postorogcnctski dijapirizam iz autohtona na dubljim zonama porc­
mcfaja (ukljufojua i oZivljavanjc ranijih porcmcfaja), mole sc objamiti svc bo­
gatstvo tektofacijclnih okvira cvaporita i s njima povczanih klastita, u jcdnom konzi­
stentnom stupnjcvitom procesu za koji jc potrcbno da su: cvaporiti pcnnski iii pcnno­
trijaski; da potJcfo iz autohtona po kojcm su krctanc grupc navlal!nih jcdinica s raz­
lifoim intcnzitctom tangencijalnog krctanja; da su prodrh prcma povdini i na povr· 
iinu na dubljim, ponckad navlakama zamaskiranim, rasjcdnim zonama; da im jc do­
scg ovisan o stupnju dczintcgracijc navla~nih komplcksa, kao i o mogutcm povrc­
menom olivljavanju do u mlada razdoblja. 

Zakljufuo bi SC moglo rca da prcdnja razmatranja pokazuju da SC zbivanja i Sta· 
nja u vczi s cvaporitima i n.iihovim okvirom, usprkos izrazitc komplcksnosti, m~ 
sltvatiti cjclovito u uzajamnoj ovisnosti litostratigrafskih, gcodinamskih i .struktum1h 
clcmcnata. Time sc ni u kom slu&ju nc fcli iskljul!iti potrcba variranja ovoga kon· 
cepta u granicama novih spoznaja na osnovi dodatnc dokumebtacijc 1 izmjenc mi­
Sljcn_ja i uvjcrcn.ia. 

Primljeno (Received) : 05. 02. 1973 
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