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Terenstkim .ispitiivanjem zljebaistih tektioghlfa na podruoju Istre, te ekspe­
rimentalnom provjerom nroguanosti njtihove pajave, opis:ana je morfologija, 
geneza •i uvjeti postanka ovih specifiicnli.h tektonskih tragova a•1ineacije. Izne­
sena su zaipazanja u .lrojoj mjeri ovi feomeni ukazuju na s1ijed ii stupanj tek­
tonskih poremacaja izazvanih konkretnim k.inematiskim aktom, te na mo­
guonosti 10Cjene veHOine ukupnog kretanj.a, kao ii naOin odredivan:ja smjera 
relattlvnog 1kretanja krila rasjeda. 

A field investigation of gutterlike tectogly;phs in the Istrian Peninsula 
area and an experimental verification of the possibility of their occurence 
were used to describe the morphology, genesis and oonditions of formation 
of these specific tectonic tracings of a-Lineation. A commentary is given to 
what extent these .phenomena point to both the sequence and the degree 
of teotolllic distuirbances induced by a partdcwm- :lcinernaitic act, as weH as to 
possibi1i~ies to asesss the total displacement extent and to the manner of 
determination of the fowt wall's relative direction of displacement. 

UVOD 

Naziv »tektoglif« uporrebljavaju S. D .Z u 1 y n s ik d & J. Ko itil a r­
c z y k (1965) kao vee opisaini :tenrnin od W. Teisseyire-a, a .u novijoj li­
teraturi J. P. Petit et a'1. (1983). Cini se da je ovaj termin ipri.hvat­
ljivijJ, jer neposrednije opisuje 1pojave mehani&ih itragova nas1a:I.ih kre­
tanjem !kriila :raisjeda, tzN. >~a - lirneaoij.u«, nego uoibiaajeJlli sirdk:i po­
jam »'strija«. 

Za razlillru :od. dobro iprou.cenih 1standa11cmih itelkitog1ifa (111a rpr. Dz u-
1 y n s ik i & Kotilairczy1k, 1965; Petii•t e •t at, 1983) prepoznat­
ljivih po kara:kterisrtianim ii:~boCenim bra~ama 1irzdufenim po pravcu 
kiremnja rasjednilrkrila, ovdje ce biti rijooi o moofdlogiji i geinezi ne8to 
rjede rpojave :telktoglifa dizra.:Zenih udubljenim ikainalima, odnosno zljeibo­
vima. 

Opa.:Zanja su .~virsena u ma1ms·kim vaipnencima kod R'OV'in.ja (Zlatni 
Rat) i u kTednim ivaipnenoima UOke ·~Petni~ki Vm). Na oba ldka'liteta, 
mehainiaki tragovi •su izazvani medUiSlojnirn ·kreta111jem, pa .su opa.Z:anju 
pdstupaOn:i ·iis(kJljuOivo na :povrsini podinskog 1k:nilla (sloja), dakle samo 
kada je lkrovinsko ;}m;ilo erodirano. Takva je 1sirtuacija ositaivila prostor 
dHemi: da :H se uopee m<Xl.e u :potpunosti 1sagledati iproces 1i •sav :njegov 
:maeaj, ako se ·rasipalaze tdk ipolovirnom infol1Illacije. Naime, hi'lo je ip<rt­
reooo naipusti'ti •staticki doj·am, da se na ()'VU »negativ - fonnu« gleda 
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kao na rposljedicu silicmog >~pozit1irvnog Olblika«. Osnovne su smjemice 
da:li prvi opiisi sil;ifuih fonomena u pjcleenjacima ·kirednog fHSa Karpata 
koje D z u { y n s k i & Ko it 1 arc z y k (1965) nazirvaju »trngoviima za­
diranja« . 

lstraiivanja u okviru ovog rada, sufinanoirana su od Repuhlioke sa­
moupravne .interesne zajedtnice za znarnstveini rad. 
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BKSPERIMENT 

Da bi ise ostvairifa mogiuonost eta'Pnog ipracenja meha:nizma fiziakih 
promjena, simuHraini su rpriM.iroi pr.:irodni urvjeti koji bi mogli izazvati 
slicni efekt. Kao OvirSCi abra2Ji'Wli matenijail, po'loZen.a je 1kuglica ip1sace 
krede :iizmedu dvije voStaale iploee ko je SU 'Se UZ sita:lni pritisa:k ruke me­
dusobno razmioaile .(kireta!le) ipo jednom ipravou. 

Kuglica je riH rotiraJa i ipri :tom uortava1la itirag zadiranja na gornjoj i 
donj•oj vo8tanoj iploCi (SL 1, A) i1i pa:k, ako ·se ugilaJVilla u gornjoj ploci 
ucrtavala je trag mdiira:nja •samo na ipovclini donje iplote. Traig vclo 1sli­
can onom u rpnirodi - na rpoeetku 1kretanja plJitki i u:sOOi »rep«, prema 
sve d'Ulbljem i sirern. »CelU« na ikojem dosta OStlrO ipresta.je trag U ·tirenut­
ku ka<la ostataik 1kug1ice ipotipuino zai<lre u lkr..hlo {iiH· krifa) i izJguhi efeik­
tivnu masu, a ikrila se ipr.iljube .j ·nastave 1kretanje bez QVOlg dodatinog 
otrpora. Nastavtkom kretanja 1poei1r1je zagfadivanje ii brisainje ovog ipoCet­
nog crteZa.. 

Zanimljivo je :priimjeHti, da na ·kona6ni efekt eksiper.imenta bi1tino ne 
utjeeu ogrnniCe:ne moguenosti odrlarvanja st:ailnosti ipri:tisika rulk-Oill -
redovito ;se dohro ra:spoznaje lkar<!lkteristiOn.a mar.fologija priI'Odnog 
uduhljenog, odnosno zljcl>astog te1k1toglifa. PrornatralnO u v.remenskim 
etaipama (SL 1, B): na :poOOtlku krett:ooja lkugi1icu poOinju pritiskati vo­
stiane iploce dodatnom si1om, uslijed cega 'Se pl.itilro Ut•islkuje U ·kiri'la 'SVO­

j.im uzim iprnsjekom. Naipredovainjern !kretanja, 1Jruglica poOimje :notirati, 
pa 1se ~uje po b - osi (R - tektonit) i ucirtaiva Shi traig. !'Sito'V'reme-
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SI. 1. Rotacijia i usjecanje ikuglice razmicanjem ploaica (A) i ut:isk1vanjem traga 

u donjoj plOOoi (B). 

Fig. 1. The ~obule rotates and ploughs as a result of the clisplacemelllt of plates 
(A), leaving a prod mark in the lower plate (B). 

no, zbog pora;sta kompaikoije rotiirajuceg materijaila, poveCaiva mu se i 
a!braziv.nra ·siposdbnost, ipa je t>raig •sve duibllji, da bi naglo zavclio naj­
duibljim dijelom ikoji odsjeeenim obll.i!kom i s osta11kom krecle, ddbro 
ma~kira lb - Hneaciju. 

Koci ipriTodn:ih iljebaSlt·i!h rtelctogl1ifa b - 1ineacija je jo5 jace il2lraiena 
ostorin~. zavr~~?~ ud1:1'?'lje~j~ u 1~ojima j: cesto sa;euvan okata!k!l~irani 
materaJru rot11TaJuceg tiJeloa ah 0estica krovmskog 1kriila. 

Ovim se tpriruOniim dksperimentom ine more neposredno pratirti meha­
nizam promjena koo silueaja !kada ise ik.ruglica £iksira u jedno •kirHo. Vje­
rojaitno i tarla aibraziju modifiaioraju otrgnute T<Jtirajuee cestice filk·sira­
ne ikug1ice, jer je trag ddentican 1i oi:Sk~uje iste vrijednosti, makar samo 
na jednom kr.ilu. 

VEZA IZMEDU ZL.TEBASTIH I OBICNIH TE\KTOGLIFA 

Na mjestima igdje se ipojavljuju, zljebasti su tektoglilfi masovna poja­
va. To je i Tarrumljdvo, buduci da ibi ·se uslijed v~liJlciih ipr.iitisalka, pojed.i­
naeni fragment dezintegnkao p.rije nego sto bi osrtavlio ilkakav pri­
mjet'ljiv.iji crag. Osim toga, illaipaZeno je <la su ove rnsjed:ne plohe shtibo 
tektonski izm~jenjene, pa nemaju osobdne »gorskog zrcala« (hamiSa) i 
naoko zadl"Zavaju iragled normalnih medu:slojnih iploha (SL 5, A, B). Me­
dutim, na .pojedimm dijeloviima iste 1rasjedne povrsine medUJslojinog 
kretanja, gdje je zbog pdrodni!h neravni:na ·slojnioh ip'loiba, ranije doslo 
do neposrednog konta!kta r~icanih slojeva {kirHa), itelktoniziranje je 
urz:napreclovalo u ipoCeta'k stv.aranja hairnisa. Na ovdm mjestima nema 
Z'ljebastih ote'ktogl:ifa, aH •se zato ipojav'ljuj:u prvi, •silaibije izrazeni, ·stan­
dardni' 1brazdasti itakitoglifi. 



222 Geoloski vjesnik, 41, Zagreb 1988 

Moglo bi se .re6i, harem za ovo podrucje, da jedain cesiti varijetet zlje­
bastih tektroglriifa u oiblfililw luile, Tedovito nazinaeava i rpoeetaik jaceg tek­
toniziiranja. Ove isu »1lulaste« fonne urezane kao zmi1Vljeni trag :lronui­
nuirainog pdjelaza ikretanja iz I faze u l'I ~ematisku fazu vi·seig 1stilllpilja 
tektionizi:ranja. Kru'lmmacij.a lulastog itelktoglifa prestaje njegavim eelom 
u ;smjeru u kojem ·Se viise :ne ipojaivtljuju ni'kakve 1JljeJbaste fomne - ito 
je smjer rprvih bra:l!dastih rteJkitoglifa ~SI. 2, 3). 

SL 2. Zalkriivljeni trag kontinuiranog prijelaza kretanja iz jedne farze (.F I) u 
drugu ilci.nemartsku fazu (F II), te rprekid usjecanja »lulaste« fonne tektoglifa 
kad Ritekitonlit dode do zlijeba. 

Fig. 2. The curved trace of a continuous transit of the dlisiPlacement from one 
(FI) to another (F II) kinematic iphaise, as well as the »tobaccopipe«~shaiped 
teotoglyph's termination of ploughing alt the moment when the R-tectonite 
reaches the gutter. 

Sl. 3. Polo.Zaj ti sliJed obi.6nih brazdastih tektoglifa u odnosu na >>il.ulaste« forme. 
F1ig. 3. The siiituatlion amd strike of common ridge tectoglyphs as related ·to "'piipe­

likec forms. 

Ocito je, da !SU z'ljebasti tdktogLiifi posljedica prvih otpora ikre1:anju 
ikoje te.Zi uredenju sklopa ·rasjeda iz jedne spedifiiene zateeene situacije. 
Ovaj se ipredoritei u punoj mjeri mofe oCelkivarfil upravo kod mediuisloj­
nog lkiretanja. S jedne strane, naigla.Seni ffai&i diJSikontinuirtet .s:lojeva 
omogueava :uruSavanje d.ijelova baze l<•roviinsikog sloja ikoji ce fu'nlkcio­
nirati kao R-tektoniti. A ibuduCi .da su ovii varpnenci cestJo graduirani, 
baza krov.mslrog sloja m<>Ze .sadirZavati dijagenetskim iprocesima stvore­
ne manje i2'hoeirne lkoje ee u rpoCet:ku kretam.ja faiko ahradiiirati vvsini mi­
kritni dio ipodinsikog 1stloja. 
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Daikile, mofe se reei da 'SU zljebaisrti telktog;lifi ·tragovi inicijalrrih kreta­
nja, medutirn, to ne maC:i da 1se mogu automatslci poistovjetiti s trago­
vima prve faze p<>kreta promatranog Olbjekta. Oni to mogu biti ali ne 
moraju, jer iponovljeni 'Silicni ipreduvjeti s1:anja 'krlla, mogu s1:voriti rna 
istoj iplohi Ill. nekom novom !kirnematsikom abu, nove inicijalne zljebaste 
te'ktoglffe. 

-,i. 4. Idealizirani prikaz rusjecanja R•tektonita kod promjene smjera kretanja 
kad se ne bi zaustav~jao na ranije forrn'iranim zljebov'!ima. 

Fig. 4. An iidea:li'Sed illustration of the R-tectoD!iJte's rploughl.ng ;in a case 1t was 
not stopped a.t earlier formed gutters when the diTection of movement 
changes. 

Kao ~to se laiko isusreeu cr:ra iplahama meduslojnog kretanja :nbog ipriro­
.de njihovog mehanfama .postainka, ove bi se pojave mogle vrlo rijetko 
nalaziti i na !Plohama iklasicnih 1raisjecla ikoji sjeku homogene slojeve .is­
toVl1sne iserije. U ovim slueajevima, ldkacija rasjeda ndje predi·sponirana 
foiioki »'Silabim mjestom« geo'loS:kog itiijela, koliko distrilbucijom dina­
micke si'le. BuduCi da je 1sastav, :st.ru!ktuira d tvr!doea oba 1krilla idernticna, 
to nema mi u !k.ojoj komp01Denti preferiiranog rkrila. Neposrednim pro­
cesom po.Cinje s1waranje gorskog zrcala na 1kojem se mogu formirati i 
telktoglifi, a'li 1samo reciproOne fom1e u oba krifa - standarond braul.asti 
tektoglifi {SI. 5, C). 

Z·ljeba'Sti bi te'k.itoglifi na ovom rasjedu mogli nastati tdk u ipoodma;k­
loj fazi tektoni.ziranja; kad bi iSe u dtvoren1 iprostor medu kriHma uiklo­
pHi R-teJ.cton..iti rniave lkinematSke imie. 

0 MOGUCNOSTI OCJE:NE VELICINE UiKUPNOG KRETIANJA 

Zbog 1svoje impresiWlo ucrtane i zatv•orene fornne, 7Jljebasti telktogl.if 
sna.Zino sugellira ulruprru .dminu k!I"etainja 1kdla. Nafalost, duZina ovog 
mehanickog 1traga odgovarra tek dl1Zini traja:njia zaipre!ke 1kremnju, od­
nosno vreme:nu od ikada je do5la u 1stanje da swan otpor ikreta:nju krilla, 
do svoje materijalne derzintegracije. 

Buduci da su, u .O'V'Offi rlronkretnom •silueaju, peritidalni kaiibonatni 
slojevi §ejlfa, ipo sastavu i debljdni ip.ra.kt16ki nepromjenj 1ljh1i desetaik ki­
lome1:ara, 1Da ·~ulitate •kretainja ovih gdemih 'krilla, odra.zit ce 1se sva:ka 
j najm:a:nja promjena kvali1:ete medusloj1Dog di·skontiinuiteta. Naime, to­
!kom trajainja kretanja neee sve :tooke u zoni di1skontinuiiteta istoweme­
no 1mati i i's te uvjete. Pojedina ee tijcla newbjemo poCinjati svoje zadi-
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SI. 5. Shematiziram iilgled zljebastih tek.toglifa u krilima (A), presjeku kriila (B), 
te presjek. krlla »gorskog zircala« s brazdastlim tektoglllif1ma .(C). 

Fdg. 5. A shematiic vdew of guititerlike tectoglyphs upon wa!ll:s {A) and .i!ll the cross­
-section of wallis (B) and in the cross-section of a »slickens1de« With ridge 
tectoglyphs (C). 

rainje u ra2Uci:tim vremenirma, pa talko i prestajati u raz1ici'1lim vremeni­
ma. Zibog toga, 1vrednovanje ogranieenog okiviira i2danka (pa i u s'lueaju 
l<!lasi0nog irasjeda) ne dozvoljaiva :nilkailmv oobhljniji zallcljuta!k o velicini 
ulmpnog im-etanja. I 1kad bi bifa dostupna inventura cijelog ikrila, ne hi 
se moglo nista viiSe aJfimiativnog re6i, osim da 1.kirl!Ja ni'su kretalil'a main.je 
nego ·sto iznosi dufina najveeeg ~ljebaistog ·tektogli.fa. 

2:LJBBASTI TEKTOGLIFI '1<.AO IN:DLKATORI STARIJIH T1BKTONSIKIH 
POREMECAJA 

Osim lake mogu6nosti utvrdivanja ismjera relativnog kretanja rkl'i1la 
ra:sjeda, ikao i stU!pllja te.ktonSkog :poremeC.aja !~etinog ikinematSlrog 
~ta, iposebna je vriijednost Z.ljebastih 1tektog;J;ifa u njmovoj osjetljivosti 
na sve i iniajmainje morfoloSlke promjene na prarvou nji!hovog usjecainja. 
Naime, osim sto R-itektonrit aibradiira ikr.i!J.a do t1renutka dok se ne dez­
integr.i:ra kao aikti'V'ni oib1lik, njegova .a!k.Ti.Villost obi'ano iprestaje i u tre­
nuttku ikad Illa svom iputu naide na razinu nifu od •ralJiine svog ikretanja 
(k.od ipodinsikog kT.ilia). Tada rotirajuci fraigment >>Upada« u >~rupu« i 
njegova alktivnost rprestaje, pa zavl1Seta1k: ltek.toglifa (celo) ine saidrii ni­
karkve os:tatke lkata:klal2Jiranog fu-agmem1a. Uzrok m<>Ze bi·ti svako zate· 
reno uduib:ljenje iili ·~o'k na iputu .kretanja, duiblje ad promjera normal­
nog na njegovu os rotacije. U it:alkvom silueaju ielktogliilf iprestaje na linij~ 
pu:kotine, pa zavJ:1SetJkom ~etanja, IS celom, oznaeava }dneaciju pukotine, 
a ne b - iiineaoiju (SI. 6). Ova osobiJna omoguawa trasirainje, pa i dje­
lomi6no utivrdivanje kairalktera 1paloopukotrine i onda kada se -pUkotina 
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ne mofo neposredno terenslci opaziti {SL 7), jer je nw irazinu ipodloge 
moglo prouzrokava'ti ,samo irela<tirvino spu8teno krilo ili podvueeno krilo 
reversne pulkotiine. 

Na manjoj ise ipov..rSini f.ragmenti akti'Viraju u R-tektonite u i-sto vrije­
me. Aiko taikva jedna ~rupa, irazlricimh mjestia ipoilazista, zavrsava isto-

... -----

A 'llo 

""1Tft7!rT/fll/7'1">->777.7'7T'l,..,..,....,.,..,.,,..,.....,~ 
. . 1171itl//M)J(/f/i/117' 

SI. 6. Prestanak usjecanja R-tektoDli.ta na reilativno sp~tenoj paleopukotini. 
Fig. 6. R-tectoll!ites terminate ploughing at a relatively depressed paleojoint. 

SI. 7. Mogu6n.O&t odre(livanja lineaire normaln.e iii reversne paleopukotine. 
Fig. 7. The possibility of determining the straight line of a normal or reverse 

paleojoli.nt. 

-----•'II 
+--

SI. 8. Slutaj kada nedostatak kataklaziranog ostatka R-tektonita oznacava line· 
aru paleopukotfine para[elne s b-Osi. 

Fig. 8. The case when the absence of the cataclast!iitised remainder of a R-tectonite 
marks the straight line of a a paleojoint parallel to the b-axis. 
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dobno ISVoje ikiretanje Cija odsjeeena cela telkt~fa oznacavaju Hnearu 
norma:lnu na nj,ihovo prufanje (na a- li:neaciju), to je u prvom redu 
lineara prufanja patleopUikotiine, odnosno prestanak swamnja tektoglifa 
na gramci relativno ·s.pu§tenog ·illi podvuOOn.og krHa ipukotine (SL 8). Po­
dudamost s b - '1iineacijom je slueajna. 

Cesto je dovoljrna ~ sasvdm :mafa udulbina u podlozi da bi iprestala ro­
tacija nellrog jo5 manjeg R-1elktonita. Medutim, ,i taida u ipUIIloj mjeri ,is­
kazuje 'sivoju vrijednost (SL 2) indilkatora 1slijeda nepos,redne promjene 
kinematskog alkta - tamo g<lje je iprestalo usjecanje, tdktogliif je nai5ao 
na vee formiirani Zilijeb. 

Primljeno: 28. 12. 1987. 
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Gutterlike Tectoglyphs 

S. Marincic and D. Maticec 

The ex.pressiion »tectoglyph« is used by S. D z u tin sky and J. Ko t l a r c z y k 
(1965) as a term already desribed by W. Teisseyire and also, in more recent litera­
ture, by J. P. Petit et al. (1983). It seems possible that this term iis more 
acceptalble then .the customary wide-embracing ooncept of »striae, 1because it de­
scribes in a more direct way appearances of mechanical tracings created by the 
fault wWis' displacements, rthe so caHed »aJ!ineaition«. 

Opposilte ·to the well studied standard :tectoglyiphs (e. g. Dz u z u Ii n s k y and 
Kotlai'czyk, 1965; Petit et al., 1983), 1dentifiable by characteristic r ,idges, 
elongated along the fault walls' direction of movement, this text wm discuss the 
moriphology and ·genesis of somewhat scarcer occurence of tectoglyphs marked 
by channels,[. e. ~tters. 

Observations were being perfomed in the Upper Jurassic limestones near the 
town of Rovmj (the Zlatni Rat looa!lity) and i Cretaceous Hmestones of the Ucka 
Moutain (the Petni&ii Vrh local:Hy). At both loca1ities mechanical tiraciings have 
been induced by an jnterstadial dispiacemen.t, so that they ai"e accesible to observa­
tion exclusively along the surface of the foot wall (s·tratum), namely only when the 
hangiing wall had been eroded. Such a silituaition leaves some room 1o a illlemma 
whether ,t}E process can at all be perceived in its totaliity when there 4s only one 
hal,f of the information available. Namely, it was necessary to shun the conven­
tional habit to look ait this ,.negative shape« as a consequence of a siimH1aa· 
»posttive shape«. The basic directlions were provtlded by first desoripti.ons of 
similar phenomena in the Cretaceous flysch sand-stones, denominated by D z u Ii n­
s k y and Kotlarczyk (1965) »!prod marks«. 

The !investigations comprised in this article have been co-financed by the 
Republican Self-Management CommWllity of .Interest for SoienHfic Work (Republic.ka 
samoupraivna interesna zajednica za znaJllStveni rad). 

The Experiment 
To .realize a possibility to monitor the mechanizm of physical chamges in a 

step-by-step manner, appro,mmate natural .oonclJitions which may have induced a 
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similar effect were simulaited. A globule of 'Wnit!ling ohailk, representing a h3ll"der 
abrasive material, had been po~tioned between itwo wax plates and these were 
by a permanent hand pressure, moved one againS<t the other in a single direction. 

The globule either rotated, leaving in the process a prod mark on both the 
upper and the !lowerr wax plates (F•ig. 1, A), or alternatively, when becoming stuck 
in the iUipper ip'laite, lilt wais .leaving a prod mark along 1the lower plate onJy. A mark 
which is very similar ·to the one i the nature: a shtLlow and narrow »tail« at the 
beginning of the movement, prog.ressing towards a deeper and wider »face«, 
where the mark quite abI1Uptly terminates at the moment when ·the remainder of 
the globule completely ploughs mto ithe walil (Olr wal1s) and looses its effective mass, 
while waUs adhere to each other and oontinue the displacement without this 
additional res-istance (Fdg. 1, B). By the continuation of the movement begins 
the smoothing and erasure of this initiru. glyph. 

It ds interesting to note that the final effect of the experiment is not influenced 
by the essentnally limited poss'ibiJities to isustaiin a COD!Stant hand pressure - the 
charaoteristic mol'phology of the natunrl, cooioave, i. e. gutterlike tectoglyph is 
regulavly weLI discernible. In time stages it looks as follows: at the start of the 
movement •the .globule becomes •to be ipressed by wax plates by an adimonal 
force, reS1ULtrlng dn lits shallow ploughing mto the walls by its peripheral section. 
As the d~'S1placement progresses, the globule begins to •rotate and elongates along 
its b-<lX!is {R.Jt:ectonitel). At the same time, due to the compaction intrease of the 
rotating maiterial, its aibrasive cap~bility al'SO mcreases, so that the tracing becomes 
progressively deeper, to terminate abruptly at its deepest part, which makes a good 
fei.int of the b-ilineati.on by its out-Off shaipe and the remaining chalk. 

In the case of natural gutterlike teatoglyp.hs the b-Iineatii.on is even stronger 
marked by lfhe out-off ends of ,grooves, which ofiten contadn the cataclastiaised 
materfal of the rotating tool of particles of .the hangilIJ.g wall. 

This handy experiment does not enable a direct monitoring of the mechanism 
of changes in a caise when the globuie becomes fixed in one of the walls. 
In such a case the abrasfon is probably also modified by the torn-Off, rotating 
parl!i<iles of the irotatdng globu1e, because the tira.cing is identical and demontrates 
the same value. a!lthough upon a single wall. ' 

The relation between the gutterlike and common tectoglyphs 

In places where they appea.r, ;gutiterlilke teotoglyiphs are a mass phenomenon. 
Thls is quite Ulllderstanda:ble, .because a single fragmenit would disinte~te, due to 
the large pressuTe, before leaving any more ne><table tracing. Besides, 1t was noted 
thait these faulrts are •tectolil!ically poorly changed, so that they do not possess 
»sLicken:side« featUTes and apparently keep an outlook of nomial heeding plannes 
(Fig. 5, A, B). However, alt certadn parts of rthe same fau1it surface, where there 
were eavlier direct contacts between strata {walls) being displaced, due to natural 
uneven areas of bedding planes, the tectonisation has progressed to the linitial phase 
of the creation of sliokensides. There are no .gutter1ike tectogl)'Phs at such places, 
but .instead there iis an a.ppe3ll"ance of the first, less mavked indge tectoglyphs. 

It could be said, at leaiSt for this arrea, that the common variety of gutterlike 
tectoglyphs, shaped like a tabacco-pipe, regularly signa1-s the beginning of a stronger 
tectonisation. Theise piipelike sh~es are indented as a.u~ed trace of a continuous 
>transit of the cHosplacement from the I to the rI kinematlic phase of the higher-degree 
tectonisation. The culmination of a piipelilke tectogly.ph terminates · in its face, in the 
direction where no more gutterlike forms aippear - this is the direction of first 
ridge iteotx>glyphs .(Fdgs. 2, 3). 

It ·is obvious that gutterlike tectoglyphs are the outcome of mrual resistances 
against 'the movement which tends to arrange the fabric of a fault out of a single 
specific established situation. This prei•iminary tracing can be expected in its 
entirety <just in the case of an interstratal movemeillt. On the one hand, the accen· 
tuated. ph~ica:l iinterface of strata enables cavmg in of parts of the hanging w;i,ll's 
base and these 'W!ill funotlion ais R-tectonites. Since these 1imestx>nes are often graded, 
the 'base of the hanging wa.l!l can contain \Smaller protU:bernaces, made by the 
diagenetic process, and these will easily abrade the top micrite part of the foot wall 
when rthe movement bel?ftns. 
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It can be therefore said that gutterLilke tectoglyiphs are tlracings of initial move­
ments, but this however does not mean that they can be automatiea!lly equated 
with tracings originating form the f.irst phase of the observed structure's move­
ment. That rthey C3IIl well be, but not 1IJ.ecessarily .so, because the restored similar 
precondiltiians of the wall's state can, within a certain new ~inematic act, create 
new initial gutterlike rtectoglyphs on rthe same plane. 

Just alS they are easily met on interstratal displacement planes, due to the 
nature of their mechani·sm of origin, 1these phenomena could also be very rarely 
found on pla!Iles of classical faiulits, which cut homogeneous strata of .the same 
series. In these cases the fault'is locatlion is not predisposed by a physically ioweak 
spot« of the geological body, but rather by the diistdbution of the dyna1D1c force. 
The compositlion, structure and hairdness of both walls being identicaq, there is no 
preferred wall regarding either of these components. The creation of a slickeI11side 
begins by a direct ,process and rteotogly:phs earn be fo:rmed u:pon it, bUJt only reci­
procal forms on both w~lls - ridge tectoglyphs (Hg. 5, C). 

Gutterlike tectoglyphs could ociginate on this fault only in a well-advwnced phase 
of tectonisation, when R4ectonites of the new !kinematlic phase would wedge 
themselves in the open .space between the watls. 

On possibilities to assess magnitude of total movement 

Due ito its impressively indented and closed form, a tectogly;ph strongly suggests 
the total length of the wall's movement. Unfortunately, the length of this mechanical 
tracing corresponds only to 1the Iife~spain <>f an obstacle against the movement, 
namely to the period between it beooming fit to produce a resistamce against the 
movement of walls and tits bodi!ly disintegration. 

As iin rthis particular case rperitidal carbonate strata of the 1shelf are, both in 
their composition and their thickness, practicaily unchanged for <ten kiilometers or 
so, any even a minute change 1in qruality of the interface between .strata will find 
its refIOOt:ion m results of movement of these huge walls. Namely, while the move­
ment lasts aM points within the dnterface z<me wiM not necessarily have the same 
conditions. Paxtiicular bodies will unavoidably start their ploughing actions ait 
various times and, oonsequently, cease at various times. Due to this, an evaluation 
of a limited outcrop (even iin rthe case of a clasical fault) does not a:llow to conclude 
with any seriousness about rthe magnitude of the total movement. Even if rth.e review 
of the whole wall was lc!Ilown, nothing moire affirmative oould be said than that 
wa!l:J.s had not been moved for less than the length of the largest gutterlike tectoglyrph. 

Gutterlike tectoglyphs as indicators of paleotectonic disturbances 

Apart from an easy pos~bildJty to establish the relative direction of a fault wall's 
movement, as well as the degree of ,the ,tectonic disrtunbance of a paITticular tectonic 
act, gutterlike teotoglyphs have a diist:inot value of being sensdltlive to all, even 
minutes .morphologic changes aiong ·the direction of ithek ploughing. Namely, apart 
from the fact that the R-tectogly.ph abrades walls until the moment it disin~egrates 
as an actlive shape, its activity usuaHy ends art the moment when it, along its path, 
meets a level 'lower than the level of its movement (in the foot wall's case). The 
rotating fragment iofa11s down« into »'the hole« and iits activity terminates; so does 
the tectoglyiph. The cause for this can be any existing concavity or an escal1pment 
along the fragment's route deeper tha1IJ. its diametre norunal to its retational axis. 
In such a case the tectoglyph terminates on the joint line, so that iby the 
termination of rthe movement i·ts face marks the lineation of the joint, rather than 
the b-lineatioo. (fig. 6). This 1particularity makes possible to trace, or even partially 
esta1'1ish, the oharooter of a ipaleojoim, even when the joint camnot be .directly 
discerned dn situ (Fig. 7), because the lower level of the base cou'1d have been caused 
only by the relatively down thrown wall itself or by the underthrust wall of the 
reverse joint. 

On a smaHer surface fragments activate themselves iin.to R•teotonirt:es at the same 
tlime. If such a group of tectonites, with different starting points, ends its move­
ment s1mult81Ileously, with cut-Off faces of tectoglyphs marking a straight 1ine 
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normal to their stvike (to the »a-lineation«), tJtis is in the first dnstance the straight 
Hne of the paleojoint's sJt.rjke, namely the termination of the oreaitlion of teoto­
glyphs at the boundary of rthe relatively depressed or ltllil.derthrust wall of the joint 
(Fiig. 8). The oonform~ty wirt:h the b-lineaition iis acaidenta1. 

Even a quite small concavity in the base is often sufficient to s•top rthe rota­
tion of a certain even smaller teotonirte. However, even .then iis fully demonstrates 
its value as an indicator of the sequence of a k.inematiic act's dkect change - there 
where the plou.ghlng action stopped, the tectoglyph met an already formed gutter. 



TABLE - PLATES 

1. Lulaste forme Zljebastih tetktog1'ifa ZlatIJJi Rat (Rovinj). 
»Tobacco-pipe« shaped guitterlike tectoglyphs Zlatni Rat (Rovinj). 

2. Lulasite forme zljebast:ih ·tekitoglifa Zla1n:i Rat (Rovi!nj). 
»Tobacc;o;pipe« shaped gutterlike rteotoglyrphs Zlart:Dti Rait (Rovinj). 

3. P1restanak usjecanja Zl.jebastih tek!togfilfa na paleopukotinJi. Zlatni Rat (Rovtinj). 
Terminal ploughing of gutterlike tectoglyphs at the paleojoint. Zlatni Rat (R-0vinj). 

4. Pirestanaik 1usjecanja Zljebastih tektoglifa na paleop.ukot.IDi. Zlartll!i Rat (R<>viinj). 
Terminal ploughing of gutterldke tectoglyiphs at the rpaleojoint. Z.1atni Rat (Ro­
vinj). 

5. Liineara ipaleopukotine indicirana zavrsetkom usjecanja grupe zljubastih itekto­
gllfa. Zlatni Rat (Rownj). 
The stiraight line of the paleojoint indicated by the terminal ploughing -0f the 
gut>terlike tectoglyph's group. Zlatni Rat (Rovinj). 
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