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Krovinu boksartnih ležišta u jamama postkrednog paleoreljcfa, ugrađuju 
paleocen-donjoeocenslci laminirani biomi!kriti kanalS!k~ tipa sedimentadJe. 
Naslage su defonmrane u stisnute sin'klinale koje ima;u dv~je Yrste orrjen· 
tadje B-0si s blagim rtonjenjem prema sjeveroistoku ili jugoLStoku. 

Različite orijcmitaciJe osi, potpuno osi,panije vnijednos.ti vergenoija, ikao ·i 
nerazvijenost 'Pripadajućih antiform.i, ukazuju da deformiranje boksitne krovi· 
ne n~je iizazvano egzolcinotičkrim tektonskiim .silama. Deformacije nisu poslje­
clica mi sedimentaaijskih procesa. Nastale su prevagom gravitacijskog stresa 
nakon poremećene hidrostatske ravnoteže litificiranih sedimenata a predstav­
ljaju velike kolapsne strukture. 
z~ sukcesivnih kolapsnih događaja, od sloja u sloj, formirale su se ure· 

đene s1n'lcl!ina1ne strukture, a ne kaotličtnc strukture jednokratnog !kolapsa. 
S orijentacijom dviju glavnih osi s truktura podudaraju se i dva pravca 

paleotrain!ij)Orta laminiranih biomikrita - prema sjeveroistoku i prema j~o­
istoku. To su dva krajnja pravca generalnog dotoka paleo~enskc transgrcs1jc 
sa zaP.ada, ipo pr~rodnim ·puto·vima dva paleokanjonska sistema 1'0 tkrcdne 
karsmfil kacije. 

Hanging walls of bauxite beds in paleore1ief ipits are made up of Pa1eo­
cene - Lower Eocene la:minated biomicritos v.rith a channel·type of sedimen­
tation. Beds 1are deformcxl in compressed synclines, haviing two kinds of B· 
-axis onienta:tion, with a ~entle dip towards north-east or 'SOuth-east. 

Diffcirent aJcis or;ientatlons, a com.plete scattcr of vergence valucs, as well 
as thc underdeveloped .state of associated antiforms, point to ·lhe fact thait 
thc bauxite hanglng wall derormation has inot been caused by exokinctic tec· 
tonic forces, no.r are deformations an effect of sed.imenta·tion rprocesscs. They 
orjginated due ito the preponderance of igravita<tional stress after a distur· 
bance in tbe hydrostatic equilibrium of lithiliied 1;ed.iments, representiing large 
collapse stnlctures. 

Due to successive collapse oocureaces, from a sbratum •to stratum, ordered 
syncline structures have fonned, rather than chaotic single<ollapse struc· 
tures. 

Two palcotransport dircx:tions of laminatcd biomicrites correspond as well 
with rtlhe onientation of maijor stiructure axe6, i.e. due north-east and south· 
-east. Tbese are two outermost direcilions of the general Paleogene transgres· 
sion iinflow from the west, following ina1lural routes of 'l:wo paleocanyon sys· 
tems of postcretaceous tkarstilica'tlion. 

UVOD 

Na području imleđu Pazina i Vižinade u cootiralnoj Istri (Sl. 1), boksit­
na se ležišta nalaze kao ispune dna jama u vrlo izraženom postkrednom 
reljefu albslro-cenomarrskih vapnenaca. 
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Jame se obično pojaWjuju na presjecištima dva dominantna sistema 
tenzionih pukotina formiranih u laramijskoj tektonskoj fazi. Jedan je 
pružanja oJro 30° , a drugi oko 130° , pa se sijeku približno pod pravim ku­
tom, tvoreći tokom kredne eme~ije duboko karstificiranu mrežu paleo­
kanjona i gudura. 

Zbog takvog položaja ·ležišita, boksiti se virio rijetko pojavljuju na da­
nu, pa je jedina indikacija mjesta odgovarajuće paleoka11tif~kacije, od-

I :< 
/TALIA ~'...1..._. 

T·-'r. 
\ 

TRIESTE ~ 
·~· 

Sl. 1 Sklica položaja lokaliteta. 
Fig. 1 Sketchcd locality position. 

nosno jame s eventualnim boksitom, blago ljevkasto ulegnuti strukturni 
bazen dekametairskog promjera u subhorizontalnim donjoeocenskim slo­
jevima. Put do boksita je bio is.lcapanje ponekad i 20 m debele krovine 
da bi se došlo do 6000 ili 2000 t rude. 

lstra7jvanja u okviru ovog rada sufinancirana su 'Od Republičke samo­
upravne interesne zajednice za znanstveni rad. 

SEDIMENTACIJSKI OKOLIS 

Paleokanjoni su bili prvi prirodni putovi napredovanja paleogenskog 
mora na posllkredno ·kopno, pa ujedno 1i iprva mjesta sedimentacije pa· 
lcogensike bransgresije. 

Na boksitima se taloži 5---8 m debela serija neuslojenih, slabo vezanih 
zaglinjenih ooidnih pijesaka (Sl. 2). Na zaglinjenim pijescima, kontinui­
rano ali 1s oštrom granicom, 1Slijedi 10-15 m debeli stiup dobro uslojenih 
(10--40 cm) biomikirita s vrlo finim milimetarskim kosim laminacijama 
izgrađenim od izmjene kriptalgalnih i mikritskih lamina. Lamine često 
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sadrže ·sitne, okr.šene, transpovtirarne i imbvicirane f.ragmente razorenih 
kriptalgalnih lamina i okiršene, u mulj omotane ootatke foramiiniifera. U 
svakom 'Se sloju redowto pojav.ljuju i 2- 3 mala, cenrti~meta:rskia tempes­
titna ritma s nešto ·krupnijim transportiranim i imbriciranim fragmen­
tima. 

Sl. 2 Shematski stup paleogcnskiih 
slojeva u krovini boksii1tnih 
jama. 

F.i.g. 2 Schematic column of paleo­
genic strata in the on~rbur­
den of bauxite pits. 
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Na •presjeku paralelnom •s .pravcem branspoiita lamine su nagnute pro­
sječno pod kutom od 156 , dok se na 1presjeku normalnom na pravac tran­
sporta vide .kao :paralelne laminacije (Sl. 3). 

Palill!S'pastič:tka rdlronstmukoija pokazuje da je primarna morfologiija la­
mini-ranih biomikritt:'S'ki'h stojeva wlo blago 1kon1kav\koveksna nadole -
deblji dio bliže osi, a tanji prema bokov:1ma. U većini slučajeva ne is·klii.­
nj uju potpl.llilO, nego ise pPiibliižno s 1/4 od najdebljeg dijela, pris.lanjaju 
na bokove lkan j1ona. 

Iz tehničkih je Tazloga nedootupno finije praćenje vertiikalne i lateralne 
promjene 1saJstava i srtrukit:unne građe s'lojeva. Međutiim, na -temelju općeg 
strukturnog tipa fa.miniranih biomi'krita, te!kisitumih ikaraikteris·tillm, mor­
fologije slojeva, oriijentaoije kose laiminacije, pa konačno d morfologije 
stare podloge, m ože se reći, da ove naslage pripadaju 1kanalskom tipu se­
dimentacije u iplillkom subJtid:a'lu, za vrijeme pa:leocena - donjeg eocena 
[sadrže: Coskinolina (Coskinolina) liburnica S ta ch e, Chrysalinida 
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Sl. 3 Presjek uz.arka kanalskog la­
min.iranog biomiknita. 

Rig. 3 Seotion through the samplc 
of a chaamel lammated bio­
miorite. 
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30/8 -+ . -+ 

Sl. 4 Smjerovi kanalskog transpor­
ta generalne transgresije. 

Fiig. 4 Channel 1tnmspoiit directions 
of general transgression. 

(Chrysalinida) alva S i 1 vest r i, Spirolina cylindracea L aim a rc k, Ida­
/ina sinjarica Gr im sd a 1 e, ostaci harofita]. 

Osrim povremenog oslađivanja (harofiti!), najprisu1tniije je obilježje 
stalnog pritjecanja vodenim medijem nošenog mulja i finih čestica, u 
istom smjeru. U stvari, dva smjera, dva •kanalska sistema, sinhronog 
transporta po pri.rodnim putovima zada•te paleomorfologije - jedan s 
nagnutom osi prema sjeveroistoku (30/8), a drugi prema jugoistoku (130/8). 
To su ujedno dva l.lcrajnja moguća smjera generalnog dotoka !roji ukaru­
ju da je detnitus paleogenske transgresije, barem za područje Istre, do­
tjecao isa zapada (Sl. 4) . 

Nakon laminiranih biomikrila kanali se ispunjuju, pa se kontinuira-
na sedimentacija nastavJja u širokom 1laitera'lnom !komuniciranju u uvje- Ili 
tima ikarbona•tnog šelfa. Talože se oko 40 cm debeli is lojevi liaminitnainih ~ 
mi•kriilflslkih vapnenaca pli.rtikog 1subtidaila is ·ri'jetkim puževima ipaleogensllrog 
roda Cosinia. 

MEHANIZAM DEFORMIRANM. 

Opisane se naslage nalaze ll.llklješ·tene u paleokanjoni:ma (Sl. S) tako da 
tvore jače ili slabije stisnute sinklinalne forme ·koje morfološki podsje­
ćaju 'kao da su nastale pod djelnvanjem egzokinetičkih tektonskih po­
kreta. Međllltim, ipokazait će se 1kaiko ove deformacije identičnih naslaga 
nemaju nimalo sHčne 1lronstitucijske struk<turne elemente: 

(1) Budući da .su deformacije vezane uz dva rmwedena sistema kanala, 
ta·ko im i stmkturne osi S'toje jedna prema drugoj u istoj 1ravnini približ-
no pod 90° (Sl. 6). . 
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(2) Simetiraine nwnine deformiranih ·sklopova, od jame do jame isika­
:z.uju različirte vrijednosti vengenoija, d po 1smjeru nagiba i po veličini na­
giba (Sl. 6). 

{3) Svaka struktura ima isvoj specifični indeJkis 1stisnutosti koj·i se ne 
mogu međusobno uzročno povezarti. 

(4) Ove sinforme, nemaju iS'V'Oje pripadajuće antifonme - poveziuju ih 
subhorizontalni donjoeocenskii slajeVli. 

Sl. S Skioa sinklinalne struktwre paleogens:loih <SlojeV'a u k!rovti·ni boks1tne jame s 
rpilUŽanjem B-osi prema ajeveroist.olw. Srsitemi tenz·ionih ii kliznih .pukotina 
i graviitacijsJci rasjedli. Selo Skropeti {iKarojba). 

Fi.g. S Sketched synclinal structure of pa1eogenic strata in the bauxite pit ovepbur­
den with a B-axis strike towards north-east. Systems of .tenesion and stide 
fractiures and graviltational faults. Vdllage SiloropetJi (Karojba). 

·-

(S) Ialk:o je deformirani isklap homogenog litološ:kog sastava, njegove 
t~i'one ipU!kotiJne :iz :z.one 09De P3Nni111e, 111emaju ocekiWlTIU igeometJriju 
podudarnu 1s ikllivarom osne rnrvrniine. Zauzimaju položaj 1kao da se radi o 
diferencijalnom k1iiva1Ju, Mo je besmislena govoniitli u ovim 'Primjerima, 
gdje se 111e izmjenjuju kiompetenitni i iinikompetentni 1Slojevii {Sl. 7, A, B). 
Međutim, aiko rse zaimjene rteze; umjesitto di,Sikontinuirteta u iprostomom 

sastavu islojeva, sličan ibi dilferenoija1nli. ikl~važ 1tJrebao proizvesti i vremen­
ski diskonitinu~rano ·djelovanje ,deformacij'sikih iStla - od sloja ru isloj . 

Ovaj mogući aisipd.lct: turrnačen'ja jedinog zajedničkog 1stiruikiturnog 1svoj­
sitva sv.ih ovih deforimacija, kao i •s .druge 1S1t:rane, 111edostataik hHo ikojeg 
podudarnog ikonstliJtucijskJog elementa, rsuziH 1su iproSltor analize geneze 
deformacija iprema endokiinetičkim procesima. Ovo su :i.ndividuailiz~rani 
događa-ji Ikoji i onda, ikada ·su slučajno doslovno 1istovremeni, na svakom 
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SI. 6 Odnos strukturnih elemenata sučeljenih kanalskih sedimenata nad boksitnom 
jamom. 

Fig. 6 Relation of rstructural elemerrt:s of confronted channell .sedirnents arbove a bau­
X!ite pit. 

primjeI'ku predstaivJjaju autohtone kirnemait:Slke alkt'ove. Z;bog toga je iz­
}1išno ip'italilje o mogućnosti ·sudjelovanja virŠe Jdinernatskih faza u formi­
ranju ovih specifičnili tSltlrulkitumih or.ijenrtaoij1a. 

Pažnja je u rprv:om redu usmjerena. na isi:nsedimentacijtske procese kom­
pakcije 15edimenarta u roku dijageneze. Naime, primami ·konkavikonvdk'51Ili 
oblirk islojeva već pods1eća na graV'itaoijsko ru.ti!skivanje otežaJih centralnih 
dijelova kanalslkih isedimenalt:a ikoji iz rsloja u •sloj •sve više pristišću ipješ-
6anu podlogu. Lako zarmirsrHv pwces ikoji već 111aslu6uje deformaciju po­
put supratenuozne sin:klinale (W hit ten, 1969), ali ne i njezin mak­
simalni današnji obli1k. 

Sl. 7 ~Lepezaste« pukotfue r(A) i >diferen­
oijalne« pukotine (B). 

Fdg. 7 »Fan"type« fraotures ~A) ood »dri.ffe­
:rential« fractu<res (B). 

Uz rpostana!k ovih derormacija neizbjefoo je povezaiti nanije spomenutu 
zajedničku rpojalV!ll is·lićno uV'jettovanili ispeoifičnlih iterraionih plllkotina. Iako 
su već po svojoj prirodi otvorene, ni u ikom horizontu rSlojeva nisu ispu­
njene nastupaju6im mJađim sedimentima novog 'Sloja. S·to znači, da 'se 
cijeli rstiup ikianalis\kih 1Sedimenaita li njegove sulbtidalne krovine, morao od­
sedimentka1ti, proći di!jagenezu, liitlificirait rse i zaći u l~usta.J.nu faru, odr­
žavajući hidrostatstku ravnotežu i 1položaj slojeva kaikve su proizveli se­
drimen1tacij1s:ki procesi. Tek nalkion roga, u nekom !kasnijem vremenu, u 
svarkiom sLučaju poslije donjeg eocena, moglo .je doći do endokinetičkim 
procesima i.za.zvane -tell!lije i jednostaV!Ilo - do tkolaipsa bOlks1~ne 1kro\l\ine. 
Daikle, nešto je moralo poremeti1t4 hidros-tarosku raiwiotežu, usmjeriti pri­
tisaik na itenziju ~ izazvalt!i krdlaps. 
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Kao što je ranije rečeno, bazu kanalskih laminiiranih hiornikrita, iz­
građuju zaglinjeni ooidni pijesci ikoji su primarno bili natopljeni konat­
nom vodom. Danas su to "Stlačeni pijesci isvijetlosmcđe obojeni od bok­
sita, a o njihovom nekadašnjem veHkom sadržaju konatne vode znamo 
posredno: uz ikontalkt s prvim isilojevima koanalslkih biomi,kJrirta, u pijes­
cima su razvijene decimetarske »teksture istiskivanja vode«. Osim toga, 
donja trećina istrrukiturre laminiranih biomikr.iita, ima svijetlooker bojiu 
koja je očito donešena ikonatnom vodom iz pješčanog člana. 

Može se reći, da je 1kolapsu najvjerojatnije prethodilo polagano izdi­
zanje ikonatne vode iz pijeska u hiomikrHe ~api.larnim .silama. To je s 
wemenom izazvailo materijalni manja1k u volumenu baze, 1pa zato i pre­
vagu gravitacijs>ke 'Sile nad hidrOS1tatskorn ravnotežom (Sl. 8, A). 

B 

SI. 8 Pretkolapsna situadja (A) i !lcinernaitska slika kolapsa (B) s tenzion.im i kliz­
nim pukotrinama i gravitaoi.jskim rasjedima 

Fig. 8 ~Hapse Siituation (A) aD.<l kincmatic picture of collapse (B) with tension 
and slide fractures and gravitational faults. 

U području gdje je gravi1tacijs.kim stresom došlo do najveće ·tenzije, a 
to je središnji dilO prvog biom:iikritoog sloja, dolazi do kidanja paralelno 
s osnom raVlninom i propadanja islojeva u pijeske. Po inicijallnoj tenzio­
noj ipukobini, lkonatinoj se vodi otvara brži put 'nargore. Počinje lanac isuk­
cesiWlih 1kolaipsa 1JQoji napreduju ·oslobađallljem 1ten~ione naiperosti od slo­
ja iu ·sloj, odozdo nagore i od osi prema bakovima. 

Sve se tenzione pukotine otvaraju 1samo unuitar 1sloja. Pojavljuju se 
onim slijedom lkaiko ih je Ulprav~la promjena debl1jine isloje~a, pa tako 
svaki sloj ponavlja 'Svoju zasebnu grnpu 1tenzionih ipukotiina i svoje spe­
cifične elipsoide deformadjia, odnosno 1svoju 1kinemat>Hru (Sl. 8, iB). Ovaj 
se proces, na ukupnoj geoonetri1ji forme odražava ikao "diferencijalni 
klivaž«, izazvan vremenski diferencijalnom tenzijom. 

Zahvaljujući ovakvom mehanizmu sukcesivnog slijeda •serije manjih 
kolapsa, da rečemo diferencijalnih 1kolapsa, a ne jedne epizode, nisu nas-
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tale uobičajene kaotične strukture (S a 1 ome, 1986, M y 1 r oie, 1987), 
nego na stanovit način uređene sinklinalne deformacije. 

U tkontinuiranom se nizu defomtlranja, dz sloja u sloj ponavlja mjesto 
slićnjh kinematskih uvjeta ,koji generiraju jedinu zajedručlru pukotinu 
okomitu na sve slojeve strulature - realnu osnu ravninu. Budući da se 
otvaTa odozdo prema gore kao tenz.iona pukoĐina, njezina napuštena mje­
sta tenzije s lijedd gravitacijsko spuštanje, pa retroaktivno funkcionira 
kao gravtfacijska (hOl) 'J)Ul.KOtina. 

Mada je u inicijalnom stadiju ovog procesa, tenzija primarni 1kiinemat­
skli akt, klizne se puikotine pojavljuju u •konjugiranim iparovima ikao lo­
gičan kinematsJci spreg, u'Slko povezan ili isirovremen s temiicmim puko­
tinama (Sl. 8, B). Tek se u uznapredovanom procesu, prema završetku 
kolapsnih epizoda, formiraju gravitacijski raisjedi po kliznim plllkotina­
ma subparalelnim s bokovima kanjona. 

Primljeno: 15. 11. 1988. 
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Collapse structures in bauxlte plts of lstrla 

S. Marinčić & D. Matičec 

1N11RODUCTION 

ln the area between Pazin and Vižinada iin cemr.al Istria (Fiig. 1) bauxite deposns 
ocour as fills in pit bottoms in a very pronounced post-cretaceous relief of Albian­
-Cenomanian limestones. 

Pits generally a.ppear at lintersections of two dominant tension fracture systems, 
formed dn rthe Laramian t.eotonic phase. One of the two bas the stirikc of about 30° 
and tbe other of about 130°, .so that they interseot u11der approximately right angle, 
creating during ithe period of oretaceous emeiigence a deepJy karsbified network of 
paleocanyons and gargcs . 

.I>ue to \SUCh ipos.ittion of beds, ibauxites very rarely appcar in the open; the only 
indication of the appropriate paleokarstifica1lion, 1.e. of a ipit with a possibility of 
bauxite, being midlly funnel-shaped structural basins of decametric diarnetre in 
subhoriwntal Lower Eoceoe bed.s. Tbe way to reach the balL~te was cutting through 
sometimes oo less <than 20 m thick overburden, lin order 10 get 6000 or 2000 tones 
of ore. 

Investigations within the ifirame of 1hios paper were ooJinanced by the Republ.kan 
Self-'Ma.nagement c.ommunity of Interest for Scientific War.k (Republička samoup­
ravna .interesna zajednioa za znanstveni rad). 

' 
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SBDIMENTATION ENV•IRONMBNT 

Paleocanyons had been ffirst natural advance routes of paleogene sea onto post­
-cretaceous dcy land, being also the fiirst areas of the paleogenic 1transgression's 
se<limentatrlon. 

A S - 8 thick series of unstratified, poorly bound, ooidic sanci.s is deposited ovcr 
bauxirtes (Flig. 2). Over olayey sands follows continuously, but with a shairply defu­
ned boundary, a 1~15 m thi.ok oolumn of well stratifiied (10-40 cm) biomicdtcs, 
with very fine millimetric dipping lamlina'1lions, made up of an aJteraition of cry;pto­
algal and mic1itic laminae. Larninac often conta:in rtiny, detrital, LranspoPted and 
imbrica:ted Jiragments of <lestroyed cryptoalgal laiminae, a.s well as detrital remains 
of foraminiferae, enveloped in s ilt. As well, in each bed •regularly appear 2-3 small 
tempestite rhytms with somewbat coarser transportecl and imbnicaited fragments. 

In 1the section 1parrallel to the dkection of transport laminae dip averagoly under 
an anglc of 15°, whiJe m tbe seollion norma! to the direotion of transpor t they can 
be seen as parallel laminations (Fig. 3). 

The palinspastic reconstructiion shows that the primary morphology of lamina­
ted biomicrite beds is very rnildly concave-convex downw:<Wds - the thicker part 
bcing nearer <to 1:he axis and the 1thinner one towards sides. In most of th e cases 
they do not wedge out completely, but !ean against sides of the canyon wLth ap­
prox~mately 1/4 of the ·thidlcest parit. 

Due to technical reasons, a finer following of vertical and laiteral changes in the 
composit.ion and structural build of beds is unaittainable. It can be hO\vever saild 
that, on the baSis of the general stlruotural rtype of laminated biom.icritcs, texture 
characteristics, bed moiiphology, the d1pping lamination oriientarion and, finally, 
the mo:riphology of rthe old base, these beds belong into the channel type of scdi­
mentatlion in ·the shaUow subtidal during Paleocene - Lower Eocene (containing: 
Cosk.inollina (CosJcinolina) libumica Stache, Chrysalinida (Chrysalinida) a.Iva Silvcs­
tri, Spirolina cylindracea Lamarck, ldalina sinjarica Grdmsdale, remains of Cha­
rophyta]. 

Apart from periodical swee:tening (Charophyta!), the most present characteds­
tic is an rnflow - via wa.ter medi.um - of shif.ted siJt and filne grains, following 
the same direction. In fact, two d:i.!rections, two channel sys1tems of synchronous 
transport along natural routes of given paleomorphology - one wirh th e axis 
inclincd due norith-easit (30/8) and the other due south-east (130/8). Those are at 
the same time the nvo extreme1y possible directions of general imflow and they 
indicaite that the beg,jnning of paleogenic tra.nsgrcssion , at least in the area of 
Istria, has h ad an inflow flrom the west (Fig. 4). 

After laminaited biomicriltes, channcls fiill Jn, so thait the contiinuous sedimentation 
goes on 1n a wide lateral communication in conditions of carbonate shelf. There is 
a deposition of about 40 cm thiok beds of laminate<l micnite t.imcstones of shallow 
subtiidal, wiith rrare snails of ithe paleogerric Cosinia genus. 

DEFORIMATION MECHANI&M 

The descrihed deposits find themselves wedged-in in pa\eocanyons (Fig. 5), thus 
ma!king hairder or ipoorer compacted syndinal forms, whioh mo11phologically hin1 
as if they were areated under 1the action of exoklinetiic tectonic movemeru11s. lt will 
be however shown that these deformations of cidentical d epositis do not possess 
similar oonsitirtultlonal stmotural elemems at all: 

(I) because deformations are trled up to the two mentioned channel systems, 
so that their structural axes also find themselves one towards the other 1n the 
same plane, approx.imately under 90° (Fig. 6). 

(2) Symmetcy planes of dcformed fabrics from p1t to pit domonstrate va.11ious 
values of vergences regard:ing both, the strike and the magnitude of <lip. 

(3) Each df sitru.ctu:res has its own index of compaotion and these cannot be 
ca:usally lin!ked together. 

(4) These synforms do not possess theirr assocfated antiforms - thcy are linked 
by subhorizontal Lower Eocene beds. 



130 Geološki vjesnik, 42, Zagreb 1989 

(5) Al though the deformed fabric has a homogeneous lirthological oompositi.on, 
its tension fractures trom •the axis plane rone do not )1aive the expccted gcometry, 
corresponding to the axis plane clcavage. They are in a 'position as jf this is the 
matter of differentiial cleavage; an unreasonable proposition in present examples, 
where competent and .incompetent beds do not alternaitc (FJg. 7, A, B). 

However, were the theses exchang.ed, the similar differential cleavage should, 
instead of discontinuity in thc spatial compositi.on of beds, also produce a periodi­
cally discontinuous action of deforrnation forces - from one bcd to the other. 

This possible aspeot of interpretiing the single structural charaoteristic common 
to ali these defonnaitions, 'together with the abscnce of any corresponding consti­
tutionaJ element on the othcr hand, na:rrows the analys.ing space for the gcnesis 
of the deformattlon in accordance with endok!ine.tic processes. Thesc a.re individua­
]jsed occurenccs, which, even when they are, accidcntally, liiterally concurrent, rc­
present autochtonuous kinematic acts in every example. The question about a 
possibility that a number of kinematic phases took part in formi.ng thcse speciEic 
structural orienta1!ions becomes therofore superfluous. 

The attentrion is primani.ly directed towards synsedirnentational processes of com­
pacting t.he sediments within the period of diagenesis. Namely, the primary con­
cave-<:onvex fonn of beds .is alrcady associabive of grav·i'tationa:l impressing of 
weigbed centra! 1paiits of channel scdiments, which, lirom bed to bed, press more 
and more linrto 'tihe sa.ud base. An easily imagined rprocess, which 1already forebodes 
the deformation !ike a supratenuous syocline (W hit ten, 1969), but not its prc­
sent maximal form. 

Jt is invlitable to link the crcation of these deformations with the alrrody earlier 
mentioned oommon ocoureru::e of similarly conditioned tension .liracturcs. Al1hough 
being open by their very nM:ure, they are not fiilJed-in by advancing young sedi­
meuts of the new bed along any of the bed horizons. The meaning of this is that 
the whole column of cbannel sediments and its subtidal overburclen have to finish 
scctimentation, go througb the di~enesis, lithify itself and enter thc crustal phasc, 
keeping the hydrostatic equiHbrium anti position of beds such as produced by 
scd:imentation processes. Only after this, at some later time, in any casc later than 
Lower Eocene, could occur the tension caused by endokinctic processcs and, simply 
- the collapse of bauxite ovcrburdcn. Consequently, something must havc disturbed 
the hydrostatic cquilibrium, direct the prcssurc on the tension and induce the 
collapse. 

As previously said the base of channel laminatcd biomicrites Is made up of da­
yey ooidic sands, which were rprimairily soaked with the connate water. Today there 
are compacted sand, which has acqu.ircd a light brown colour from the bauxiite antl 
our knowledge of their former large contents of co.nnatc water has been acquircd 
indireotly: decimetric »water-escape sitruotures« aire devcloped in sands along the 
contact with first beds of channel biomiorites. Bcsides, the lower third of the Jami­
nated biomicrites' struorure bas a li,ght ochre colour, obv.iously carricd in by the 
connate water frorn rthe smidy membcr. 

lt can be said rthart <the coJlapse had been probably preceded by a slvw rising of 
connate water from sands into biomicrites by means of ca.pillary forcos. This had, 
in time, induced a material deficit <in the base volume and, consequenUy, a prcva­
lence of the graviitartional forcc over the hytlrostatiic equilibrium (F\ig. 8, A). 

W~thin the area in which tihe lair:gest tension occured due to the grawta1tioool 
stress, that area being the centra} :part of the firs.t biomicnilte bed, breakiilng pairallc'l 
to the axis plane happens and beds collaipse inito sands. The connate watcr finds a 
speedier route upwards along ithe initial tension fracture. Begins a cha.in of succcs­
sive collapses, advanaing, as the tension releases, from bed to bed, from below up­
wards and fTOm the a.xi.s towards sides. 

All tension fractures open up only within the bed. They appear in such a sequence 
as direct by the change in thiokness of beds, ro that eacll bed repeats its -separate 
group of tension fractures and lits specific elliiJ>soids of defbnnation, namely Hs 
kinematiics (Fii~. 8, B). This .process refleots iJtself upon the <total gl'Ometry of form 
as a »differenmal cleavage«, induced by the temporally different tcnsion. 

Thanking to such mcchanism of succ.essive sequence of lesser collapse sellies, 
so to speak, different:ial collapses, rather ·than a single episode, the usual chaotic 
structures bave not been forrned (S a lome, 1986; M y l r oie, 1987), but syn­
cline <lefonnation.s, arranged in a certain way. 

' 
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WHhin the COllltinuous, bed to bed, series of deforming a spot of similar k.ine­
matic condiitions repea.ts iitself and they generale a single common tension fracture 
from below upwards. It passes tb:rough a plane norma! 10 ali struotural becl.s, bcing 
therefore the rreal axis plane at the same time. 

Although in the initial stage of the process the tension is the pnimary kinematic 
act, slide f.iractures oocur in conjugated pairs , as a logical kinematic conjunction, 
narrowly linked with or s imu1t.aneous with tension fractures (Fig. 8, B). Gravita­
tlional fuults along slide fractiures subparallel w.ith the canyon sjdes form them­
selves only in the advanced process, ncaring t.he end of collappsing cpisodes. 
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.Fot. - Photo 1 
K.olapsna st:ru.kJtura kanalskih sedimenata ~roW.ne boksita s pru­

ža.njem B-osi prema sjeveroistdku. Selo Skropeti (Karojba). 

Collapse sitinwture af channeJ .sediments .in baux:iite overburden 
wirth B-axis 5tr.ike rtowards nord1-east. Vlillage S.kropeti QK.airojba). 
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Fot. - Photo 2 
Kolaps.na struktura kanaJslUh sedimen~ kroviine boksita s pružanjem B-osi 

proma jugoistoku. Selo škropeiti ~Karojba) . 

Collapse stru.cture of cha.nnel sechme!llts m bauxite overburden whh .B-axis 
5'tlr.i:ke towards south-east. Village Sk:roipoti (Karojba). 

. 
' 
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f'ot. - Photo 3 
Plitki J?aleokanjon s tan!korn serijom piijesaka u ba:l)i kiana.ISlklih ooomikrita. Zbog 
toga niJe izražen kolapsni proces, pa su biami.kriti zadrt.ali skoro sinsed.mtentacij.sku 

formu suprat.erlOrme sli!nkiliinale. Selo S:kropelli (Karojba). 
Shallow paleocanyon with thin series of sands in the base of channel biomicritcs. 
Due to t.fus oollapse process i:s not IJllllilked and biorniorites kept lheir almost syn 

sedimeota.Gon .fonn of supratenuous syncline. Vlillage Skropetli (iKarojba) . 
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Fot. - Pl10to 4 
Teksture .osti.&ki.vanja vode« u pijescima u bazi ka.nalsOCih biomi­

krita. Selo škropeti (Karojba). 
•Water-escape« stinictures in san.ds in the base of channcl biomicri· 

tes. Village Skr~ (Karojba). 


