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Abstraet

In the Consul Unit of Norlh Dobrogea, the Lower lriassic deep water limestones and
the eruptive roclis assembled into a single formation (Somova Formation) revealed spatial
relations and structural gcomctry accounting for a trvo-phase deformational history. The Lower
Triassic (Spathian) carbonate rocks are represented by debrites, turbidites and pelagites. The
l"r:lsic volcanic locks, except some tuffites and tuffs are effusive in nature (massive, perlitic,
fluidal and breccious rhyolites). Their emplacement took place after the deposition of the main
mass of calcareous sediments but before their lithification, in subaqueous environment. The
mafic eruptive rocks are either irrterbedded in the sedinrentary deposits (as basaltic lava Ílows,
tuffs and tuffites) or as intrusive bodies in the limestoncs ancl rhyolites. This magmatism was
partly subsequerrt to the rhyoliüc volcanism and they formed togcther a bimodal system during
the Lower Triassic. The sedimentary deposits and the cruptivc roclis of the Somola Formation
were folded togctJrer in two deformational phases. The first er'ent (B1) (Earlv KÍmmerian) is
clraracterized by a tight foitlilrg along the maÍn structural trend of North Dobrogea (NW_ SE) ;
the second event (82), post-Liassic in age, generated symmetrical E-\Y trending folds. The
combination of thcse t'wo stt'uctural elements resulted in a characteristic structnre of dome and
basÍn type.

Rósurnó
Relations entre les dépots sédimentaires et les roclles éruptiues t]e l,unité cle Consul (Do-

fuogea du Nord, ) _ implications sur /es interprétations tectoniques. L'ouvrage apporte des préci.
sions portant sur la nature des dépöts sédimentaires et des roches éruptives (Formation de

1 Received May 11, 1987, accepted for communication and publication lltay 19, 1987'
presentetl at the meeting of May 22, 7987,

2 Institutul de Geologie qi Geofizicá, str. Caransebeg 1, R 796?8, Bucuregti 32.
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Sonrova), les relations spatiales entre ceux.ci et les défornrations tectoniques qui les ont affec-

tées. I,es dépöts sédimentaires, principalement carbonatés, d'áge spathien comportent des tur-
bidites, des débrites et des pélagites. I,es volcanites acides, excepté certaines intercalations

detuffitesdela partie supérieure des calcaires ainsi qrre des tttfs á l 'a l imite, sont de nature
effusive (rhyolites á textures perlitiques, fluiclales et bréchiques cn bhse, rh1'olites massives).

I-eur mise en place s'est produite aprÖs le dépöt des sédiments calcaires et avant leur lithifi-

cation dans des conditions subaquatiques. l 'es roches éruptives basiques sont soit intercalées

dans les dépöts sédimentaires (coulées de laves, tufs), soit traversent les calcaires et les rhyo-
lites (corps éruptifs), cn attestant un magnratisme basique qui s'est produiíbien avant ou
aprös ]e volcanisme rhvolitique, dans le caclre d'un s;-stÖme bimorlal, pendant le .l-rias inférieur.

I,es dépöts sédirnerrtaires et lcs roches éruptives de la Formation cle Sornova sont plissés ensemble
durant ]es cleux phases déformationnelles. I,a pret

rise par un plissement serré (plis déversés et plis

pale cles Structures nord-dobrogéennes (NV- SE)

a errgentlré des plis synrétriqttes orientés I]\'. Dt

r ist ique de tvpc dömcs et bass ins.

1. Introduet ion

The l"irne-space I'elationships betrveen felsic antl mafic igneous rocks
and assoeiated sedirnt'ntary cleposits is one of the key problems for under-
standilig the geological struc:ture of tlie Consul llnit. This problert was
approached b-v rno,(rt of the previous researchers of the Consul Unit (Ntur-
go(. i '  1914; Savul, 1935; Nl irt iu!á, Miráutá, 1962., Ntir i l 'u{á, 1966; Stiopol
et  a l . ,  1975; Constant inescu et  a l . ,  1978,  1981. ,  1983; V i leeanu et  a l . ,  1g80;
Manea et al., 1983 ; Baltres et al., 1984 ; I3erbeleac et al., 1985 ; N'edelcu
et al., 1986). In spite of the intense investigation and progress in geological
knowledge of this alea, various problerns, mainlv (ionnectecl to the enlpla-
cement of rhyolites and basaltS, \roJcanological and Élenetic aspeetS and
their relations t'ith sedimentaly deposits rernained llartl)' unsolved. This
is fairly due to the complex struc:ture, rvhich is difficult to der.ipher, as is
sholvn on the t)i'e\:ious geological maps.

The relationships between the rhyc',lites and the Triassic limestones
of the Consul tTnit are dependent on the interpretation of emplacernent,
mode of rh_volites. i\c'gepting the intrusive nature of rhyolites, they are
implicitly subsequent to limestones (Murgoci, 1914; $tefan, in Berbeleac
et al., 1985, and in Nedelcu et al., 1986). The hypothesessupportingthe
effusive (and, possibll', partly intrusive) and/or ignirnbritic nature of
rhyolites regard thern as interlayered in the pile of the Triassic deposits
(Savul, 1935 ; Stiopol et aI. . Ig75; Constantinescu et al., 1978, 1981 , LgB2 ;
Carave{eanu' ín Vilceanu ct al.' 1980' and in Manea et al.' 1983 ; Baltr.es et
a l . ,  1984).

The effusive nature of rhyolites irnplies theil emplacernent prior to
the tectonic tlefollnations. Their pre- or postdefortnational positioí is not
clear in the hypotheses supporting the subvolcanic nature of these rocks,
as results frorn the interpretations of the geological profiles in the Consul
Unit belonging to the rnentioned authors.
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_ Thig-Paper intends to plovide additional infarmation concerning
!hes9-problems,.based on the s.ynthesis of all field data and mainly on the
detailed geological mapping oi the area betrveen Valea Teiior and Iulia,
earried out for the elaboratit'n of the geological maps, scale 1 : 50,000,
sheets Priopcea and Cataloi (Seghedi et al., 1985' 1986; M,iráutá et al.,
1e86 ) .

2. Geologieal Sett ing

The Con'*ul I]nit is an Álpine tectr:nic unit, bor'dered to the west tly
the Luncavila-Ct'rnsul line and to the east by the Valea Teilor-Iulia line.
these lines *"pu.ate the Consul t]nit fronr the Níácin l]nit to the u.e*t and
frorn the Nicul itel Unit to the east, respec{ively (Miráu!,á, in Fatru]ius t+t
a_I., 1_973).-Acecrding-to the structural inteipietations of North f)olrrogea,
the Cc.nsul antl l{iculilel units.a,Íe considered by sorne authors as digita-

, iigtY of a unique tectonic unit, regarded as a naFipe (Patrulius et al., tSlS;
Sándulescu, 1984).

The Consul llnit conirists of c
pelagites) ancl subordinately sandstr
al l  constituting the Somova Fcr:rnati
Mitáutá, 1987, earl ier designed ns 1
Baltres et al., 1984). The Somova Fo
in the Tulcea Unit, where ihe type I

The Somova Forrnat.icn in tha Consul Unit commonly cverlies low
grade. metamo,rphic rocks of the B
deposits (sandstcines and polyrnictic
and s,ubsurface, underlie the Somov
were assigned to the Bogza Forr*s
Triassie) devetroped in the Tulcea IJn

The Somova Fo.rrnation \Yas:
LowerTr.iagsic). This aÍJe is q:o1ecl by a. fciaminifera asger:r-l.blage ccntaining
Mearsdrospira iulia (Plercli Si1v3), l!. dieneri trtrista.n-Tcllmann and
Gtomospltrg, silensis l)ager. (Raltres, in Ra,itr'cs, Miráutá, 19E7). Cc'nodonts
pcint, t,o the .cas}e stratigraphic, interval, ait}rc.r:gh scvera.l ll0\1 €T Ánigian
s.peeies ha,ve been also fcunc] (Miráu!á, in Scghr:iii e1 a1., 1986).

2.1. Carbonate Rocks

The limestones of the Somova Forrnation are usually banded due to
the interlayering of black limestone becls and subordinatc black shales.
Occurrences of thick argillaceous limestones or marls ate uncommon.
Typical of these deposits arethickcaicirudite beds, rncre frequent in the
upper part of the sectrimentary pile.

The thiekness of the Cepo,sits is diffieult to appreciate due to tectonic
compllqltions and to deformntion of unconsolidated scdiments b;r down-
|loPg sliding.'These str'u.ctures aIe often responsible Íor the a,brupt-changes
in clip oÍ the beds in dritrt coxeS. trn the Ccnsul Elill, the tirnestonö thicknóss
attains 500 m, while in thc borehole 5-Iulia the format.isn exceeds 1,000
metres. The dip of the beds ranges between 20 and. 80".

The limestcncs of thc Sornova Fcr,nation are deep vater clebrites,
tur,bidites and pela,gites, each oÍ i]rese implying speciÍlic transport anci
sedirnentation mechanisms.
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The debrites t'epresent coarse grained, r'esetlirnented aecumulzrtions.
Th"y constitute the lower pai t i' _r-ii t hc -qracled sequences, sholing eonrmonly
slorv or abrupt t,ransition to calcarenites.

The calcarenitic tulbitlites occur as beds up to ten centimetres thic.k,
consistin$ o{ cornplete or incomplete Rounra sequences. The ealcisiltite
and calcilutite turbidites are n9r'e frequt'nt, c'onsisting of graderl antl
laminatecl sequences (E, and E2 Piper, sequenr;es).

The pelagites aré slowly accuttrulatecl inter.tur,llitl itit. aplranitic
limestones, often irrtensely rervorlred by bioturbirtitln. Sonte pölagile.*,
accumula1ecl urtrler. l'erlueing <.ontlitions, t.tlntaitl fr.anrl.loitlal setúrneíttrt.y
pyr i te .

- Thg 4""p water' l i tnt 'stones of the Sornrlva Fi l l i ixr l ion ale t, i inotherns,
etnplacetl by sedirnt'ntar.v_ rn-echanisnrs irnplving essent iall.r- glar.il at ional
transport- pocesses. Thev bui lt up tht ' t,ontinental r- iss' or, 'sfurpg in t1e
Lowel Triassic sea.

2.2. Igneo?.ts lloclts

. Ilhyoliles.'I'he lalgest antl rpost r,alied rhyolitir: occul,l,elrccs as.o-
ciated n'ith earbonatic deposits of North l)obrogea are known i1 the Cg1sul
Unit. Tlrer- occur as tuffitt's, tuffs and lava fiows.

1) The beginning of the Tr"ia
Coasta Pá,ryunii) is irrdicated b1. 1fup
decirnetrie, rhyolitirr tuffite intelbcc
These consist of a rnlrture of isneous
selicit,ised volcanic glass,, alkali feltls.
clasts) arrd caltronatir. nraterinl (r,ecr
tuffites srnall rnelaurorphic qualtz and granilr' t"lrrstj\ \ycr(. founcl. The
grain sizr' is variable, ftcrtrt fine to coari{e 1lsalitlttite; tlrt. atrrtllrtlt, ttí. vtl1-
canic rnatelial is r-a,r'iable.

2)-trn the r.iciirit)- Of the lirr.resttlrre-r'lryolite ll<ltlrrda,r.v (Ctlnsulríiii,
Co-asta I'ir,;unii llill, south o{ L91ova Ilill), thi' main volcanir, bocl-v crolr-
tains merir i<'t 'h.r 'ol i t i<: tuff beds. The tuffs eonsisl of clastsof glass, cr.ystals,
and. crystailtlt.lris1s arrcl prrrnice rr'ithirr a fine gr'ained' der.iti ' i i iutt,rhíolilic
grgun{.ma,19. '\otrtetitnes the; shorv a slight grarling (('onsul Flill, Coastzr,
Páquniil{ill)..Ihc gr'ain-size lange of tlre tuffs is 2-:t ltll l l. .l ' lre featul.es
described are typical of ash fall tuffs.

The tuffs ccc'urring on ihe southern slope of the Eschibalik Hili ale
apparently .massive, shorving inhornogeneous groundmass and or,ic'1tecl
structure, rvith-features suggesting advanced lve-kling ; they can be inter'-
preted as aslr flow tuffs. Their genesis may tle assirrriÍated wittr ignimbrite-
forming processes, btt, lack.of typical riesiculation and of gIáss shards
suggest a sul:aclueous depositi<lnal environrnent, (!'isher,, Schniinke, 1984).

3) The rnain rhyolitic bodS' presents valions textural-str,uctnr.al
features, including rnassivo, perlitic, brecr:iatecl and fluidal aspects. The
perlitic, brccr:iatecl and fluidal structures ale typical only of the basal parts
of the rhyolites overl.ying tbe limestcnes, while" inost of the eruptions ihoro
a massive strrtc,tttre. The rrlassive rlryolites sltotl, a }.ilol.e prtlrróunced pol.-
phyritir: Ie-rtur,e. 1'he p!-eltrcr.ystS aI€ of allrali felds1rar' (par1lv albitiziti),
qaartz and plagioclase. The presence of chloritr-, antl opaqire rniner,als witb.
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hexngonal outlines suggesi s the init,ial presence of a f enric mineral, pro-
ba,blv biotite. Aer:essory minerals are representecl lty zircon, sphene and
ap:rtite. 'fhe fonner glassy or microgranular groundmass is always devitri-
fierl. 'Ihe perlit ic and brecciated structural varieties show a strcng secon-
clirr.v r.hlorilization. All these features st,rongly suggest an effusive Í]acies
Ítlr. Jrlost o1. the rhytllites, in agreernent with the crbservatiarrs of Sar'rrl
(1ti35). Ásstlciatitln with 1uÍfs , the large areal extent, tht' lat,k of any ther.
nral and/or rnctasonui,tic cont&ct phenomena il l imestones (pelhaps the
rrrtlst irrtr.iguing Íeatur'es f<lr the pr.evious researclrer,s ) a.r,e aclditiclnal al.gtl-
utent,s forthe eÍÍusi\-('t-l l igin of most r.hyolites of tlre Colrsul t]nit.

Ignirnllrites slrrlrving typict-' l features of p.vloclastit. Ílow cleposits
rlí.1(,u}'stltrtlr-tl.tst tlf tlre Consul I[i l l, in the r' icinit}- of }li lrrri PlI2]-Vll Í-rflcl
Ni, oi.re l l i i l i"escu. -,\s opposed to the rirvolites in ti le l-,ozot-zr ancl ('onsul,
Il[i i ls., l lrev it} e i lssociiLted u'it lr Lorver. Triassit (űritlslrac}rii in) i lncl Pelnrian
( l; te:t.igerrous de1losits (Nliri i 'u{,ir,, in Sz;ász et al., t981).

Maf k: roclts Sta,tting northrvarr-l ftom the Nlalciu Tfi l i, tl ie czrl(.areolts
{6.posits of the Oonsul tlnit are associatecl rvith bnszil l ic ro{.ks, rvirich
oí.(.{ lr 'e i t l te l .as l i rva f]or,vs and tuffs,  ot. i ts d.ykes anr l  i t r 'egtt l t rr '  bocl ies '

1) Ilavll, Ílorvs ltre interbedded. x.itlr limes1'ones. ll.lte roclis have
Ét git:enislr <.tl]out. antl shorv aphanitic, scldom sliglrtlr. por'1llrvritie terture.
l l l l ie in le l 'se l ' t i r l  ot 'subophit ic texture a.te typi<.al .  In thin sect ions these
t 'otks t 'onsist  of p lar ioc lase, c l inopvroxene ( i r l lerecl  to czr lc i te,  sel l lent in ie
rnir ler i l ls  and r:hlot ' i te),  opaque minerals r inr l  r ,h lor i i izec l  g lr ,ss.  In the
\Lrlc"in l{i l l, the t'olk:r t'ontain cirlcite tx' <.halcedorry fi i lecl r'ar,uolesr.

ifhe thin beds (t'entirnetric and dec'imr:trit ') of basic tuffs and. tuffites
irrtei'bedded rvith l irneqt olres consist ol albitizerl plagiocklse fragments,
p.\'].(i\(' i les (ri l í et,ed I tl eiridote, r:lrlot.itt ', l..!11r rrrinc.t als) ancl a r-at iall]e
arnourtt of l etrigenous clasts (qualtz, quui tzit ('s, (.?il bonirtes).

2) Maf i t '  t 'oc 'ks rv i th in dyke (on the !ct '1 ]r lnk of t]re Pir l i la Oreek)
gt 'net ' l i l l r -  str iJ<e \ 1",-r--  70o. Within s i l ls  1r ' ' ,  I  . :rr .r ,  Creek) :rnd t l .vkes textn-
t.; lÉ t. i t t . i : t t i r lns o{.(. tu. .  LTsuai l}- the rocl is }trr-e o}.hit i | .  l . ) l . i t r ' i t lg i ' r rrrula.t .
terttrre rLud mlssi.".e structure. Thcit cr;'.u"i1!irri it- i. ' psls plonouncetl
conturtt'etl to the effusive basaltsI rocks eonsist, rnuinil- of plrgior:lasc,
cliturlr-r'roNenes and opaque mineTals and. sliorv various degrees of secon-
d,;l,t,\. tl. l lnsfoYmltions. Sometimes smal] amorl-nts of ch]or.i{ized glass Ítre
Irresttttt .

An intrusit'e bocl1' on the northern s'lope of the bTal<'irt FIi l l pierc'es
troth l imestotres trncl rh.r-olites and slightlv zllters theru. The rock is holo-
cryst*ll ine, si lo'r. ' ing intelgntnuiar textnte rlnd. p";ssio,-e strur.ture. Tt con-
sists o[ 1ll irgior,[ase Í-eitlspars and pyroxtrnes, tl.a]],:'.., ',,rrecl in'to setpeti{itric;
miuut'irls and c'htorite. The roek m'rv be <,onsidei c.d doieril e or nricr ogai;trr'o.

3. Relationships botween Eruptive l loeks and Sedimenlary Deposits

Itrxcept'ing t,ufÍiites, inter.betldetl at tlte tr.r1i <lÍ' tlre 1imes1cltre Seqllell(.e.
mosi rh,vol i t ,es over l ie the l -rorver ' l l r iass ic i : : . , i ; ' l rat ic t le l ;os i is .  lh is ie l i i -
tionshíil is eonstantl1' ,.een along the lxlrrntlal3. tlet,ivtltlrr iimr:si'ones itrrtl
rhyolites in t]re T'ioZoYi;l,, Coast,il Páryu-nii zrnd. Consrrl EÍills. In outcr'op'
the rhyolite/limestone bound.ary is a sharp, slightly in'egultrr contact

9 - c . 3 0 2
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!lTfa-c_e- (q1. III' Fig. 1). Sometimes it is marked by dissolution voids
(Pl. III, Fig. 1).
- T!"_apha-nitic or por'phyritl._liryolites with fiow structure (western

s|oqe of. the Lcrzova and Consul I{iils) show significant aspects rögarding
their relationships with the limei,tones. Usual'ly there is a concordance
between the flow structru'e of basal rhyolites and.iimestone bedding (pi. 11,
{ig*. t,2; Pl.^III ' .Fis. ?l. The roeÉ structure, its low crystal l ií i iy *ntí
the presence of p.erlites ̂ (Pl. JI, Fig. 3), indicating rapid cőoling, sűggest
subaqueous conditions for the emplacóment of íhe ihyolitic fÍow..,Tr'u
pe.rlitie parts I'ep[.esent the ottter crust of the f}o,w, quőnched in contact
yjth watet', subsequently disrupted and included in the main flow mass.
1'tris erplains also the lack of thermrl nnd metascmatic pbenomena in
l imestones next to the r.hyol ites.

In Coast.'- P,iryunii Elill, delailed observations revenled an inhomo-
.geleous mixture between íhe rhyolitic and carbona1.ie mateiiel, within
a thin brncl of atrou-t, 1j-r-20 cm ih thickness at the eontar"t. Attheboun-
$*uy r'vith the rlryolitic lock the Iimestone shows aslight recr\,st^llisation
band a few miilimeters tirick. This pecriliar fe:rture ind'icates that rhyolite
empl2ggment took place Soon after the eóposition of the carbonatic ma-
tel'ial and before seciment lithification. Thö rhyolites next to the lime-
stones..may sometimes contain tiny limestone fragments.

"Piercing 
relations of limestones by rhyolites "have not been noticed.

The iimestones have n€vel, been fou.nd io oíel'lie the main rt.yoiitic nody.
ApF-aren1 overlying of ihyolit,es by limestones or' repeated íntei,lLlyeriíg
o f rhyo- l i t esw i th1ímeston"esa ie .^t r "* i "u l y theresu l to f fo t rd ing .

The above observlr'i ions suggest th;t most lhyolites constitute
a si.ngle-irnportarnt efftsive episoaó,.'with srrbzlqueotr,S consolídation of tho
acid volcanic rnaíclirl'i.

Field i.eli:tions beíween iimestones and ma:fic rocks ind.icate at leirst
of the latter. Tire basaltic volcanics
s int er bedded wit h limest ones have
synr:hlonorrs nith the beginning of

enee of centimetri<, c}elsts oÍ' ba,salts,
l W€Stern s1ope of .[he l,o:r.oYí'. Cleek
NÍilir,u!á,, in P;,trulius ei, dI., L974;

y be coi'relat,ed with this moment or
rment. The microseopic basalt xeno-
lciu Etill lead to the snme concllusíon.
)s sho w evidenee foi' eml.,Lacement
testone sequence and even after the
lalciri IIill) (Savul, 1935).
rhic features of the acid" antl, mafic
Lh the sedimentary deposiis suggest
regarding the eruptive rocks of the

T!t* beginning 9f the volcanic aotivity is related to the depositionof the Griesbachia-i detritat d;üTt- ö;. M;ilai,Bravu, }{icolae BáIcescu).f f i l  .

I'llls actrvitv croduced typieal lgnimbiites, a{,testing í subael.ial explosiver'olcanism. 
v I
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The presence of the Spathian basaltic lava florvs, tuffs and tuffites,
zr"s rvell ns of rhyolitic tuffites, intei'bedded in the deelr rvat,er calcareous
sequence ne:rr the Iimestone-rhyolite boundar'.t', suggests an initially
quási-s1.nclrr'onous manifestation of a rnafic, effusive-expiosive and of
á felsic, erplosive volcanism. The local occulrence of air, fall oI. I)Yr.oclastic
flow tuffs at the same level and the rh.volite-limestone fieltl relations
strongly point to the rnanifestation of an initially explosive, subsequ.ently
erfusive subaqueous felsic volcanisrn, sirnultaneous rvith and subsequent
to the deposition of the lasl, carbonatic sequences of the Somova Forma-
tion. J'he quari-simultaneity and spiitial zrs:sociation of the mafic and
felsic el'uptive activit.y'suggest a birnodul rnrlgmatism in the Oonsul IJnit,
previously supposed by Sar.u (1986). .

4. Struetural  E lements

The deoiphering of the geoiogical structure of the Clonsul l lnit

is b.)sed on ob-servations regarding the nature and caltographic pattern

of ifr. rhvolite-l irnestone bountlar)', as rvell as on the observittion of the

structural 
"1"-"nts, 

especialty the axial plane cleavage of the folds, affect-

i"g limestones, rhyoiites and-basalts. Field evidence points to the }rresence
óf 

.t*o 
gener.ations rrf str'uctural eiernerits,-suggesting !"19 folding eventS

successii,e in time and different in st,yle, which affected the Somova For-

mation.
1. The fi lst folding phase (P'r) produced ovettttrned folds and small

scale thrusts with N\'\'-SE trends. Tliis folcling is acconlpanietl by the

íevelopment of axial plane cleavag'es in-tire hinge zones of the main fold's,- 
rnd, in ii Lolver degree, the rhy61i1"*
to i i : i . i l .  d i f fet 'ent response to stress.
mobility ot the limestones, favoured
l (seo 1r, i ' r rss i la i  sect ions, Pi .  I)  whi le
co1es, tlue to th'. ' i i '  lorvc'l ' plasticity

,. few i' 'resr the r hyoii ies covei' tlte
)onsului Male Peak, Lozova Hil l).
retween bed.ding and cleeYage (So/St)
1). It is rarely below 30", due to the
nestones by gi'avitational folds. llhe
xi:ri plane cie''ivages in limestones is

e competence of r"ocks. Thick sequences
: leavages oniv in fo lc l  nxes (Pl .  V '  F ig. 2).

The c leavage p. l .nes al 'e curvet l  and sornet imes 'n" ' r"romozing, spacod. et

n-ri, cm 1Éi. tv, tr' ig. 1). Argii laeeous iimestones slrow 2} more pronouncerl

pra"a', pai.auel .iuuoág.' seld.om i1[..sl lr.m.ozitlq (Pj" vtI, Fig' 1), developtxl

6o.oty, thr'oughout thó foltls. In tiiis {."i,le7 ilre^ si'lacing. of the cieavage

planei r$,nges belrveen a few nril l imete:'s zrncl i l few centirneters.'Ihe thin

öalcarenitiö beds interbed.d.ed' in calairrrdit,es oi irr ar.gilla(.eous iimestones

form asymmetr'icei rnierofoid"s, associuí.{ wit}r the m:linftl lds.rvithwave-

tengttrs ' ranging bet,ween 0,5-.J m (Pl .  1 'It ,  j -rgs. .  1,2; Pi '  VIfI '  I ' ig '  1) '

B,h}olites ra"rel} show peleírative cleava€9s, which al--e. us.ua-itry-spaceti.'

'."o"gh, accompánietl by chlorite and sericite recrystallisation. Cleavage
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refraction is common at the boundary between tuffites and limeston*s
t the Consul Hill.
folds of this folding system, rvitir ir
dentified. The dir.ection of t,he axial
ipping 75-g0o to SW. Rever,se dips
rnsul HilI. The main folds are tr,eornl_
nor thrusts, reaehing meters ol t ernsof meters in size (pl. VnI, Fig. 2).

Ál1 these features reveat a tight folding of the Somova Fot matit-ltl,Íis a consequence of strong colltlessions. Tlre maximrlm conr1lr.essitlll
ZOne rvas at1ained. in the Cónsul trli, i"t'..u trre tigirio*i roroioá'u...ii:n.
Drill ing opelations in the iron ore.accumulation ^,"u ai fulia-ieveatred
1!9 pteeence of rhy'olites at depths up to 300 m. In good agleement rvittrrfielcl observaticlns, this sitrration soggusts a complex stíucirrre of t}ie Conslil
9''!'inelurling -or'er'trl.rned. folc]s áía higlr-angle Teverse faults (nnit"*s,
in Ba l t res et  r l . ,  1984).

The main folds (pJ_-resuled durinE the first folding event have tiro
same stluetur'al trend..(N\'v- SE) as the entire fold belt of"N ortlr llobrágei.'Ihe consequen(re of this folding'rvas the reduction in initial width of tho
Consul Unit by at ieast three tlimes. The present ma>rimun width of thi,q
area does not exceed 2 km.

2. The existence of a second folc
irregutrar pattern of the iimestone-rl
and swelling along an -E - W trend (t
revealed structural elemont s of a lai

: outcrops (Consul Elill, Lozova Elilt),
develops, a"sociatectr to this folclini,
ve E 

-W 
rrends uoA rt.up .lip; Tts

1, the second generation foids are
rqtlrs of about 1 ]im. rí is supposetí
nt 'was_lowcr, having, horvevei", im-
e fold belt of Nolth Dobrogea.'Ther
Le trvo generations of folds transc,
, The interference of these two gene-
Lnd basin strqgfur'zrl pattein of the

Tt'illssil: tleposits in tile Üonsui IInit.

5. Discussion

. The presenÚe gltry" generations of folcls affecting the Triassic de-posits in the consul Unit ráises tlre problem oÍ tinring öf these d-eforma-
tional events.

ifhe first {uto.qiution, connectetl to the development of the r*&iD
thrus{ s in Nortlr ?9!T9g"j,' i* considel'ed Parly xirnmórian grlire;ü1í,
1966.; Sántlulescu,. 1984). rn the Tulcea Unit, t"he Mesóoic formations
are involved also in trlr'o tectogen€ses, the seebnd fo]ding being assigneo



to the Late Kimmerian (intra-Neocomian) or l\Iesocretaceous evelts
(Sánd11les_c]' !9B+). The preser\ettlon of the Early Kimmerian structural
tr-ends (NIt- SP) during the second folding is implieitly aecepted. E --\4r
structural trends ale known in the Milcin T]nit bt xoittr Döbrogea, be-
l^o-n_sins t9 

" 
main Varisean event ([ tghedi, 1985' 1986). E_W tieíoing:

folcIs of the Mesozoic deposits occul. on some mzips oÍ. the Trr]cea 1]nit
(Miráu!á et al., 1985). The t:artographic pattt.tn oÍi]:e various formations
3ld tectonic units in l{.or.th Dobrogra srrggest that l\Iesozoic Íormations
of the Tulcea I)nit, including Lou'er-Midilie Juassir. deposits, are also
Ínvolvetl into this second folding event, sribsequt.nt tcl t]re Early Kimme-
t'iati pha'se. These considerations indic.ate a r-,ertain post-Triossic, trighly
prrobabiy post-Liassic age of the second folciing u.lrich.afÍects the úeso7oiö
r'ocks of tlre Consul l]nit. }-u'ther inr,'est,igatións on tlte tectorlit. style of
t,he Mesozoic deposits in different units oí Nortlr Dobr'ogea rvill possibly
provide additional information concerning this problem.'

Aknot,aledgements. We ale most gratelul to r.lur colleagues E. }Iiráu!á
uo.1- -Á. Segh-e_di for introducing some of us into tlre coröplek geologicai
problems of J{orth. Dobrogea, for their assistance rlur,ing t-he reiearcfr as
r r ' e l l  i l s  i n  t ] re  e |a l ro ra t ion  oÍ  t l r i s  pa ipeI . .
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II,ELATIILE Dri,; TI.. i.l I)E i)OZrTEl.,lt SEDIMENTARE $I ROCII-,E
ITRUPTIVE DIN UNITATT'A DF] CONSUI, (]]OBRJGEA DE NORD)

- IMPLICATII ASUPIiA INTERPRETÁRIL3R, TEoTONICE

(Rezumat )

Lucra-rea adlr-ee ili'eeiziu'i privincl netura depozitelor sedimentare
gi rocilor eruptirle din alcátuirea forma*iunii de Somova, asupra relatiilor
Spilt,iaie clintr.e ele Si asupra deformá,r'iloi" tectonice' cal,e ie-itti aÍ.ectat.

I]ni1,atea de (1otlsul este o entitate tectonicá alpiná, separatá la
vest de unitaie:r tle }[ircin irrin linia tectonicii Trunc?,vita-C]onsul, iar la
est, de unitate;t tje Nicrtlil,el prin linia \rale:-'Iei1or-Iu]ia. Este alcátuiti'
esential d.in depozite carbonal.ice, roci ei'uptive acicle ryi bazice, constituind
impreuná formaliunea de Somtlr-a (tsaltres, 1982 ; f3altr'es et aI., 1984;
Raltres, Miiáu!á' 1987).

Depozitele sediment,ale, in esenlrii carbonatice, sint reprezentate,
din punct cle vedere sed"irnentologic, prin turbidite, debrite $i pelagite.
Ele au construit taluzt:l de La baza pzrntei continentale a má',rii triasice
inferioare.

Vulcanitele acide, cu exceptia unor intercalalii de tufite de la partea
Superioal,á, u ealct:re]oi' Si a ÜnoI tufuri la lirnitá. sint tle naturá efuzivá
(riolite ctl textur.i perlitice, fluidale ryi brecioase in bazá, riolite masive
in rest). Riolitele, alcát uind in esentá o singur'á, venire' Stau in rela-tii
d.e Superpozit,ie ta]1;á cle calca,Te. Din r.elalia L]tl depoz,itele carbonatice
reiese punerea in ior, a Inarii Inase cle riolite dupá sedimentarea, ca1carelor
ryi inaintea litificárii lor, in conditii subacvatice. Rocile eruptive bazice
sint fie inter.caltrte in tlepozitele sedimentare (curgeri de lavá, tufur'i),
fie strábat atil qalr::,."rele, cit si l.ioiitele (colpuri, d'yke-uri,silluri),atestind
un magmatism bezio dosfáqurat in p.lÍte anterior, in par.te ulterior. vulca-
nismuiui liolitic, in cadrul unui sistem bimodal, in (:urtul Triasicului
infer ior.

Depozitele setliment,á.tle ryi rocile eruptive din forrnt{,iunea de Somova
sint cutate lnrpreuná in rlouá faze detol.nationale. ],r.im* (ilj), tle virstá
chimeiicli \'eche' Se (raracterizeazá prin generare.:. tle t.tttt' tlever.sate .!i
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EXPLANATION OF PLATES

c.ute-solzi, cu planele axiale ot ienti
P|in dezvoltal'ea accentuatá a elivaj
ale cutelor majore, afeetind in ooő.
datoritá comportárii diferite la efói l
axe de cutá majore ale aeestui sister
cca 500 m. Ele sint insotite pe flar
minore, avind dimensiuni' de brdinu
fig. 2).

(Fl') se rnanii|está pl' in cLl.tarea cliva-
sÍiu }Ji in gener aI ea trnui ciivaj plan-
osirn.. i iy E-V. E., ,  a general  cute
ir, de cca tr km. Din imlinarea ceior
,) rezui i á o strtlc,t,w á cal actel isticiu
ri;a. eut,.r.ie (Bz) este probatri i postl ia_

ys1lirs.i,1 implicroii i ie ei se r csirnt

Plate II
Fig. 1 - Porphyritic rhyolite showing fluidal structure ; l.ozova
Fig. 2. - Glassy rhyorite showing fluidar structure ancl flow

r Iill.
rnicrofolds ; sanrplc frorn the

Lozova Hill.
Fig. 3 - Perlitic rhyolite ; Lozova l{il l : N//, 40 x.
F ig.  4.  -  Rhyol i te showing a brecc ious texture; Lozo'a I i i l l : N / / ,  4 0  x .

Plate III

Fig '  1 -  contact betrveen rhyol i tes (1) and l imestones (2) marked by c l issolu i ion voids;I .ozova
HiII.

Fig' 2 - contact between rhyolites and limestones; (1) massive rhyolites, (2) fluidal rhyolites,
(3) l imestones; Lozova Hi l l .

Pbte fY

B'ig. 1 - Axial plane cleavage (s1) rn carcirudites; I-ozova HiIr.
Fig. 2 - Anastomosed cleavage (s1) in caleirudites ; consur Hilr.

Plate V
Fig' 1 - Relationship between bedding (s6) and axial plane cleavage (s1) in an anticline hinge

of folded limestones; Lozova Hill.
Fig. 2 _ RelationshÍp between beddÍng (56) and axial plane cleavage (S1) in the hinge of a

minor overturned anticlinal fold. Note the penetrative cleavag"' i., calcirudites (at
the top) only in the fold axis; Coasta Pá9unii Hill.
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Pla te Yf

F.ig. 1 _ Relationship betrveen bedding í56) and axial plane cleavage (S1) in an alternr.tion of
calcirudites and limestones. Overturned limb of an anticlinal fold. Note the different
character of the cleavage in calcirudites and argillaceous limestones ; south-eastern
slope of the Consul Hill.

Fig. 2 - Flinge of a major anticlinc with limestones (1) below, and rhyolites (2) above, in the
Consul Peak. Note the relationship between bedding and axial plane cleavage within
limestones.

Plate YII

Fig. 1 - General aspect of the Bt folding in an overturned aticline limb with largel-v developed
axial plalte cleavage in argil laceous limestones (1) and asymmetrical overturned. micro-
folds in calcirudites (2) ; northern slope of the Consul Hill.

Fig. 2. - l l inor overturned B, folds in the base of the northern srope of the consul tri l l.

Plate VIII

Fig. 1 - B, microfolds in calcarenites; northern slope of the consul Hill.
Irig. 2 - B, minor thrust at the foot of the northern slope of the Consul Hilt.

Plate fX

Fig. 1 - Folded (Br) axial plarte cleavage (S1) in argil laceous limestones. The hamrncr indicates
the direction of ttre Ss rnicrofold axes; Consul Hill.

Fig. 2 - Kink rnicrofolds (R.) of the S, cleavages in limestones ; Lozova lJil l.
Fig. 3 - Axial plane cleavage (St; in limestones, refolded by Bz folds; western side of the Lozova

Creek, in front of the NÍalciu Ilitl.

12
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