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UPPER PLIOCENE TO QUATERNARY BASALTIC VOLCANISM
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Introduction

In the Perqani Mts (Southeastem Transylvania), an

intracontinental basaltic volcanic area, representing

the youngest volcanic activity in t' lte l lastern Europe,

occurs. This north-northeast t'o south-southeast trend-

ing area, incluCing several simple and cotnplex volcanic

e.l if ices, is about 22 km long aud 8 krn wide lt l ies

between the Sárata Valley to the nortlr arrd Conratra

to the south.
Due to its unique spectacular features, the basaltic

volcanics were intensely studied by rnany rvorkers in

the past. The first descriptions belong to IIauer arld

Stache (1863),  I lerb ich (1878),  Koch (1900),  Wachl ler

(1915) and the earliesi petrographic stttdy wa^s done

by Lat iu (1928).
As the earliest, volcanological approach, Preda

(1940) íirstly established the successiorr of vo|carric

products, tlre following Íbur Sequellces beirrg distin-

guislred: (l) lower tuíTs, (2) lava flows. (3) upper tuffs

and (a) scoria deposits. The volcanic structure and the

volcanic hist'ory of the Racoq-Hoghiz area have tllore

recently been presetrted by N{iháilá et al.(1972) arrd

Mihá i lá  ,  Pe l tz  (1977).  Rádulescu (1969) '  Rádulescrr

et  a l .  (1981) and Rádulescu,  Sárrdulescu ( l980) sug-
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Fal lout Perqani  Mountains.  East Carpathians '

and poss ib le ephemeral  lava lakes were generated; the th ird phase - again phreatomag-

mat ic with most ly volcanian base surge (with low angle cross bedding) deposi ts and

pl in ian fa l lout c leposi ts (proximal with bornb sags),  r ich in mant le xenol i ths; the fourth

ph*" prodo.ed strombolian scoria and spatter cones, consisting of agglutinates' agglorn-

er.ates and lapilli deposits

gested an intraplate geotectonic setting for the basaltic

volcanism in the Perqani Mts. Other papers were

focused on age (T'övissi, 1972; Tövissi, Cl.rintáuan,

l972; Casta,  l980; NÍihá i lá ,  Kreutzer ,  l981; Gherrea et

a l . '  1981),  tnant le xeIro l i t l rs  (Máldárescu et  a l . ,  l982,

1983),  petro logy (Pel tz ,  Bratos in,  1971, 1986; Pel tz  et

a l . .  1972: Pel tz ,  Pe l tz ,  1983; Pel tz ,  Sto ian,  1985; Pel tz

et  a l . ,  1985)
Followilrg recent geological investigation based on

lithological and petrographical observatious, a Inore

cletailed picture of the eruptive history in the Perqani

Mts has been obtained.
The petrographical and petrochernical investiga-

tions highlight the mineralogical and chenrical homo-

geneity of the alkali-basaltic volcanics, disregarding

their positiotr in the lithological'colutnns atttl occuL-

rence areas. According to these data, they are mainly

of trachybasaltic composit' ion (Peltz, Bratosin, 1986)'

Volcanic sequences

Explosive and effusive basaltic volcanic products

occur in four areas: Sárat,a Valley. Racoq-IVIateia5,

Hoghiz-Bogata-Trestia Valley ancl (lomana de Sus

(Fig. 1) 'I 'he northernmost arca. is located along the
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Sárata Valley' 5 knr lrorth of Racoqu| de Jos vi||age,

covering about ca. 0.3 sqkm. The second area' of

about 3.5 sqkrn, occurs at both sides of Olt River near

Racogul de Jos and N'lateiaq villages. The third and

trrosü extensive occurrencc covets a|most 40 sqkm, be'

tween Hoghiz and Bogata to tlte north and the water-

heacls of tlre Trestia Brook to the south' The south-

ernnrost area is situated at tlte Comana Valley cover-

ing i.5 sqkm; however, it is not included in our fol-

lorving considerations. All these occurrence areas are

distribut,ed along NNE-SSW trending tectonic l ine.

The sttc-cessiorr of volcanic sequences is presented

in four generaliscd lithological columns, correspond-

ing to ihe mentiortt'd occurrence areas. K-Ar ages

are disp|ayed too, accordin5 to Casta (1980), Mihái|á,

Kreutzer ,  19t i1,  Gheuea et  a l .  (1981) ( l - ig .  2) .

1. In the east-sitle l larrk of the Sárata Valley, an

about 60 m long outcrop occurs. In its lowermost' part

a 2.5 m thick sequence of pyroclastic deposits, consist-

ing of alternating poorly straüified and poorly sorted'

lapillistones and lapilli tuffs. can be seen. They dis-

play iu places crossbedding laminae and lenticular fea-

tures. Essential pyroclasts include porous or scotia-

ceous lapilli embedded in a poorly welded ashy ma-

trix. Typical lapillistones tend to occur as lenticular

beds. Occasionally larger fragr4ents appear as scG

ria and as cauliffower-type bontbs. The pyroclastic

deposit is rich in accidental material represented by

Iithic fragmenf,s disrupted from the prevolcanic base-

rnent (Myocene rhyolitic tuffs and quartz pebbles)-

At the upper part of the sequence, well-bedded lapil-

listones, containirrg fewer accidental íragments, pre-

vail. The observed features suggest phreatomagmatic

eruptions with pyrocla^stic surge and fallout etnplace-
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rnent m.canistn.
The described deposits are topped by a lava ílow

with variable thickness (7-10 rn) and with a blocky-
jointed basal part. At the top of the lava florv, a [ran-
sition to lapil l i tufs and la,pil l istones showing distinct
bedding planes can be observed. At the upper part of
this 5-10 rn thick sequence, well-stratif ied pyroclas-
tics, almost lacking essential cornpouents, crop ou[.
Fine and coarse accessory basaltic lapilli, rvith a conr-
pact structure and accidental material (Mesozoic l ime-
stolles, diatomites, quartz pebbles and Miocene t,uffs)
are the rnajor components. Lherzolitic mantle reno-
liths are also present. This sequence displays base
surge depositional features originating in a ;rhreatic
eruption.

Some isolated basaltic scoria blocks have been lbund
near the outcrop area, suggesting tlre possible presence
of the strombolian fallout deposits, too.

2. In the Racog-MateiaE area, two lithological
columns corresponding to two different volcanic struc-
tures will be described. At Racoq, plan-parallel layered
lappilli tuffs occur in the lowermost part. Their essen-
tial components consist of dense or porous basalt frag-
ments. The sequence is 2-2.5 m thick, poorly sorted
and normally graded. It contains abundant acciclen-
tal fragments, represented by quartz pebbles, Miocene
tuffs and older limestones frorn the basement (Pl. I,
F ig.  1) .

In the maitr quarry of Racoq, at the base of the
outcrop, the transition from first-phase pyroclastics to
lava flow can be well noticed. Various developments of
the cooling-generated joint pattern across the flow can
also be studied. The thin (0.3-l rn) vesicular blocky-
jointed basal part turns upwards inJo a thick (b-10
m) collonade in the nriddle of the flow and then into
platty-jointing (1-2 m) at its uppermost part. In the
western corner of the quarry, a vertical contact be-
tween lava and former pyroclastics nrarks the rnargin
of a lava pond. The lava itself locally displays curved
columns and two superposed collonades, separated by
a thin platty-jointed zone suggesting two superposecl
flow units in the pond. Locally, some interesting struc-
tural features, nrainly in tlre upper flow units, can be
observed here in some blocky-jointed rocks. Chilled
borders and grey or pinkish-brown core, showing gran-
ulated stnrctures are obvious. Hit with a hammer,
these rocks are disaggregate in small irregular, poly-
hedral, more or less equant, fragments (pl. l, Fig. 2).
These features were previously described as "cucuruz
basalts"by quarry workers. Their avr:rage grain-size
is similar to that of lapil l i frorn alnrost all lapil l i tuff
deposits.

In the eastern part of the main quarry a lava tuu-
nel with ell iptical section lras been found in the lower
part of tlre |ava Í|ow. It is now partial|y fi|led by
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with arr  arg i l laceous rrrn lcr ia l  conta in ing basal t ,  b locks.
Peridotitic xenoliths shorvirrg a rorrncled shape and l5-
35 cnr in dianreter are frequetrtly enclosed in the lava
ílows. Joilrt 'p|ane íissttres arrcl larger vesic|es cottt'aitr
in places incrustations and clruses of rvell-crystall izecl
calcite, geueratecl frorn post-volcauic solut,ions.

Il the lnaiu quarry a well-beddecl lacustrine secli-
mentary sequence (argil laceous sand) rvith a thirr dis-
contirruous lirnestone level at tlre base is exposecl on
top of tht: |ava Ílows.

ln t|re easícr|t quarry oÍRacog, tlrick sec1trences (tetrs
of rneters) of n'ell-bedded pyroclastics overlie the lava
flows, as a second pyroclastic level in the lit lrological
ctl ltttntr. Á sttccession of finely bedded (cln, clrri) poor|y
sortr:d lapil l i tuffs, cnclosing scoria aud abundant ac-
ciclerrta| nraterial, is well exposerl. At tlre lava ílorv-
pyroclantics bouuclary, a ;_rhreatic deposit ma<le exclu-
sive|y of accidetrlal ÍragIrrents is presr:nt. l. lrc patchy
appearance of this sequence is a consequence o[ differ-
ent abundance o{' l ight-coloured accidental fragrnent,s
corrtrasting witlr darlt essential material (Pl.II, F'ig. l).
Locally, the deposits are updonred ancl cut, by numer-
ous normal faults, l ikely due to shallow irrtrusions ac-
cornpanying the last phase activity (pl. Il, Fig. 1).

In the upper part of the quarry, uuconfornrably over-
lying rerldish scoria lapil l i, layers of the rreighbouring
Hegyes scoria cone can he seen,

Tlre Hegyes scoria cone is well exposed, due to its
long-time excavation, now displaying only it,s rerntrants
- a central pil lar and surroundiug lowered bordcr. Re-
peated unconforrnities are visiblc in the walls of the
ceutral pil lar, suggesting a complicated irner structure
antl significanl, changes of the surnrnit area cluring tlre
building up of the cone. Cone-building material mainly
consists of coarse scoria fragments, bombs ancl spatter
including tiny lava tongues in tlre centra,l part and of
finer unconsolidated scoria ash and lapil l i layers at the
periphery. Grairl-size variation in the latter reÍ|ect's
pulsating intensity during the eruption.

At Mateia"q, near the Mateial Brook rnoutlr. fine
sand deposits with few coarse sarrd interlayers, sev-
eral rneters thick, occur. I'he deposit consists
of basaltic contponent with frequent adrnixture of
Miocene Perqani tuff fragurerrts. Several thin rnica-
sand irrterbeds al^so occur. It displays plane-parallel
and in places sandwave laminations with becldilrg set
thicknesses of 0.05-0.5 cnr. The bedding sets locally
shorv sorne grading and sorting. Backset larnirration in
dune-like structures dips l5-300 torvar<ls SW. suggcst-
ing an origin in a ND sit,uated volczrnic sorrrce

flpstrearn, along tlre N{ateiaq Valley, a sr:rluence of
pyroclastic rleposits is exposed 'l 'he"v cousist. of plane-
paral|el bedded tuíIs (cerrtirrret'er t() decirrrt:ter thick)
d isp larv ing rnul t ip le normal  grading ( l r l .  I I ,  I t ig .  2\ ,
rarely reverse grading aud in places dune-like cross-
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bedding (Pl. II, Fig. 2), and fine tuffs slrowirrg ntí'lr-

t,le bedding aud a tretwork of fine polygonal cracks.

Compositionally, they are characterized by tlte vari-

able abundapce of essential and acciclental fragrnents'

Another important feature of this scqucnce is the

presence of numerous bourl:-sags fornrt:<l lly the impact

of accidental ball istic blocks that fell ir l the soft moist-

ened fine ash layers (Pl. III, Fig. l) Bornb sags are ob-

viously syntrnetrical and only a ferv assymetrical ones

have beeu found, suggesting their source towards east.

lnrpacüing blocks are |ac,kirrg lronr certain sags. These

snrall impact depressions favoured coarse-fractioll ac-

cumulation fronr the l>ase of tlte next deposit (Pl. III'

Fig. 1). The features of the sequence arc characteristic
of subaerial fallout attd surge Inechatrisl lts.

At  the bot, torr t  of  t ,he sequetrce a O. i - r  r r l  t l l i ck l ret l  o[

cla-v is c'xposecl
' l 'he rrext  se( lueuce is  2-3 rn th ick arr t l  cotrs is ts  of

,nassive uusortccl Iapil l i t,uff, showing local cottcetltra-

tions of accessory basaltic blocks (0.5-1 ni irr dianreter)
or ]\,[iocerre Perqarri trrÍ[ acciclerrtal fragrrrerrts (0.3_0 7

rn irr cl iameter). lts fezrtttres are consisteut' rvith the

p-v-'roclastic florv origin of thc sequence.

Another bedded seqtte l)ce (  10 rneters th ick) ,  showing

a slightly .6211ss.grain-sizc, follows. It is represented

by lapil l istotres alrc| sotnc fine atrd coarser tuíT iuter-
layers, rvithin rvhich tlre esscntial compotleltt prevails

Áccidental Pcrgarri tuff ft.agIrretlts cnclosed irr tlris sr:-

quence - arrcl in tlrc previottsly dcscribed otte a.s rvell
- are well routrdecl arrd clisplay clesiccation cracks (Itl.

III, Fig. 2). Planar atttl u'avy bedding rvith inter'-

nal cross-latninat ion itt placcs, trornral gradil lg an<i the
presence of bontb sags are tlre tnain stt:ttctttral feat'ures

of the secluence , suggesl,ing subacrial fallout and base

surge etnplacetttettt l)roccis('s.
In the N{ate iaq Val l t 'v  art 'a ,  the tr l lpertnost  sequel lce

is a 10-15 rn thick urassive to poorly bedded deposit',
consisting of tnore or less rvelcled ash and basaltic sco-

ria, agglutinat,et{ spatt'er in places, typical of strornbo-

Iiau explosive activity.
In the lr{ateiaq cluarryl on the left side of the Olt

River, a lava flow sequeuce tttore thatr I'tO rn thick crops
out.  A g iant inc lus ion of  bedded tuf fs  (10/7 m) en-
gulfed in the lava florv catt be seetr itt the cluarry, sug-
gestirrg fortrrer explosive activity. Arrot'Iter' sec1uettce oÍ

bedded tuffs is preseut at its top. lt is not, I'ery clear
rvhether the lava florv is coufiued to a local vent, or

its eruption cetrter is situated somervltere within the
Racoq area, where the efftrsive activity rvas itrrportattt

The generalisecl l it, lrologic coltttnn for tlte Hoghiz-
Bogata-Trestia Valley area is sltorvn in Figrrrc 2.

Like in all other areas, lhe first-Jrhase volcanic activ-

i ty , '  d isp lays an explos ive c l taracter .  dur ing rv l r ich th ick

Sequences (terrs of ttretr-'rs) oÍ. |le<]cled py'roclastics ac-
cuurulatecl Thel' are rvcll r-'xposecl ort lhc le[t, side of
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the Trest ia Brook (P l  IV,  F ig.  l )  au<l i r r  l ,a  ( i r r r i t r

area. These tl, 'osit 's cot.tsist' of various grairr-sizt'<l py-

roclastic rocks, rirttging from b|ocks to íine ash-sizccl

fragtncnts. 
'lhey are typically composed of coarse ac-

ciderrtal c|asts (Mesozoic l imestone' conglolnerate pób-

ble arrd gravel, NIiocerre rlryoclacitic tuÍIs, clisruptecl

frorn the basr:rrrent) of tnore or less porous essential

basaltic lapil l i, and of att abundant basaltic ash matrix.

Locally, abundant ttrantle xenoliths and loose arllphy-

bole ancl pyroxene megacrysts are included.

In the northern and eastern part of the area, the

sequence is thinner (1-5 rn) and in places it overlies a

clay deposit displaying paleosol features at its top (Pl.

IV, Fig. 2). In the Bogata area, this sequcnce has not

been found. Dcpositiolral features suggest subaerial

fa l lout  and srt t 'g , :  <1e1. 'os i ts .
Iuitial explosive activity rvas followed by rnassive

lava outpourings. Lava flow sectiotrs are well exposed

in several qrtarries alotrg the Barc and Bogata valleys

nu<l rtr natural outcrops along the lloghiz and Tres-

t ia va l leys,  and in the lef t  hauk of  t l re Ol t  R iver ,  t rear

Ilogat,a. 'Ihe lava flow thickncss is rclatively coustant
(10-15 rn).  The basal  part  is  vt:s icu lar ,  d isp lay ing hor i -

zonta l  p laty jo int ing,  rv l r ic l t  tur l l s  upwarc ls  into vert ica l

co lumns (P l .  V,  F ig.  l ) .  The upper part  occas ion-

ally presents blocky fraglnentat' ioIr similar to that of

Il,acoq lava florvs, sltorving inl.ronrogelleous ancl gran-

rrlatecl structure. At Iloghiz this kinc| of structures
seerns to be generalised for the entire lava poncl.

On top of the lava flow, atr argil laceous sequence has

accutrru|ated' as it rva.s observed in tlre Bárc arrcl Bo-

gata quarries. This lacustrine cleposit colttaitrs several

tirry interca|ations of firre airfa|l tuíI.
' l 'he next se(luence is well exposcd in the Bogata

quarr)', being represr:nted lty well-bedded pyroclastic

depos i ts  (7-10 nr th ick) .  In the i r  lorver part  acc identa l
fragnrents prcvail, represented hy lirnestone, Pergani
t,uff (nrost of thern roultded with desiccation cracks),
quartz pebblc and gravel. Somc bot.tlb sags ltave beett

ol;served too. In the upper part of the seqtreuce, cross-

bedding lant i r tat ion typ ica l  of  base srrrgc dt:pos i t ional
processes cart be seett, whel'eas in Lhc lorver' 1,art of tlte

sequcuce fallout, deposition prc'vails
As in thc' rvltole' Perqani basaltic provitrcc, volcauic

activit,.v fiuished rvitlt scoria cone building strorlrbo-
l ian erupt ions (P l .  \ r ,  F ig.  2) .  Seveu cortes d isp lay-

ing rvell preservccl morpltology ltave lteen recognise<l;
all lo|r8 therrr NÍágrrricea Ntare, Nláguricea I\[icir, (irrrirr

arrd T\'estia are best e,xposed. Local presctrce of scoria
b locks anc l  l . lonrbs (P l .  VI ,  F ig.  l ) i t t  sott le ot l l t ' r  ar t :as,
wit,hout associate<l relevaut rnorphology. has also bcr:tt
forrrrd.  Stronrbol ian fa l lout  depos i ts  ex l>os, ' t l  in  the
qt|arry rrort' lr o[ N,[ágtrr.icea l\,Iare arc siIrri lar. or it[crlti-
ca l  t ,o those dcscr ibed a[ R.acoq (I l r :g.vr ' -* I l i l l )  (P l  VI .

I i i g . 2 ) .
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Volcauological iuterpretatiorrs

I)es1l(c of sotttt '  rI iíI i:rt 'rrct 's irr t hcir | i . ,\ r agt's
( ( . a s t a ,  l Í ) . q ( ) :  \ | i l r ; i i l i i .  | i r e r r t z l ' r ' '  l Í ) , ! l ) .  t | t c  r a t t o t t s
( ) ( . c l l t ' r ( ' l t ( . ( '  r | i s1 l I i ry  s i r r r i Ia r  S( ] ( [ue l l cí '  s t t t . c . . ss i r r l t s  r l I  t I t c
t ' , t1 r l r l s i vc .  a t l t |  . ' í I r t . i r ' . '  1 l t . t l r l r t c t s .  [ . t r s t  1 l l t . r r t -  i t c l  i r ' -
i t y  r ras  ex l ) los ive , '1 '1 '11 '1v ' l1q '1 ' r '  l , ; r t 'g r ' - . c . r l , '  P l r r r ' a l i r '
a | l í |  l )h r t 'a t ( ) l I l a8 l l l a l  i c  . ' - r l r l r l s i r ' r '  ; r c l  i . '  i l r  . l c<. t t t ' r . '< l .  t l t t r -

i n g  r v l r i c I l  ; 1  c o t t t 1 l l t ' x  s ( ' ( | l l í ' l t l . í '  { ) | ' \ | | | ) . t r . l r ; r l  í ' i l l l r l r t t

i u r r l  l r a " , '  s r t r g r ' , l t ' l r o s i t s  a c c t t u t t t l ; r l , ' r l  l ) l r r t ' a t i c  a n r l

| ) l l r ( ' i I t ( ) r l | . t i . l , r r r i r t i t .  t ' r r r 1 r t i \ ' ( .  ( . l . l t ( í , | \  r r ' r ' t . r '  I t k r . l - l  o í ' I t l a i r (

a t l . | / r l r  t r r í [ - r i r r g  l v 1 r t . .  , l . l l r ' i r  
i r r i t i i r |  | i , a t I l | ( | \  \ v ( l l ' ( \  t | ( ) t

p r e s r ' 1 1 ' 1 11 ,  r l t t c  t o  I l t r '  s t t l r " r ' < ; t t ,  t r l  ' , o 1 ,  ; t l t i r  a c l  i v i l . \

I . J i r so t l  r l t t  l l , ' t |< l t t rg  1 l l ; t t t , '  1 l t ' s i l  l í l | |  |  | | t ' ; l i | | l . ( . l t t t . t t t s  a t t t l

l | ' s i l lÍ{  or . ( . r . i r l I  t |< '1 ,os i t  8( 'o t l l c t  |}  i t t l ( l  \o| | |1 '  I l | í ) r | ) | l ( ) log i -

c a I  c r i í r ' r i a '  s t . ' t t t . '  o f  t l l . . t t t  l t i r r r '  t t ' t t t a t i v r ' l r  l l r " ' t t  i r I c l t .
t i í i c ' | ,  t l r c  I a r g r ' s t  ( ) l l ( '  i | }  | | t , '  l ] i r r .  

, | . t r . t t  
I . t  r ; t | | r ' t s  ; t r r ' i t

l r r i l i i r l  t ' x 1 r l . ) s t \ ( '  i t ( ' l i v t t l  r t ; t r  f r l l k r r t ' , 1  l , t  t t t a . s . i \ ' r '

l a v a  o t r t  p o r u i r t g s  l r r , r l r a l ' l v  i n  1  l r , '  ,  t ' a l l l l ; r l  r r r< ' a s  o l '

t l r t '  fo t . t t l r . l  t t t i l i t r  s l  r t l c (  t t r r ' s  l  | t . '  . l I , ' . . r t .  t l  l ; t r  a  í l r l r r '

S e c t I o I l s  s t t g g t ' s t  a t t  t l t t i t 1 t t r .  Í l t l r r '  t t t I I l '  ( ' X ( í . l } t  l . r ' r  I l a r - o l

a r ( ' a !  ( . ( ) v c t . t l l g  I a l r r i  s t t r I i t . . t ' s  a r r r t l t t t |  .  ÍÍ l r - i r , '  r r . t t l s .  ' l . I t t '

- s ( ) l l r cc  í t tcaS \ \ ' ( ' ! ' ( '  I c l r ' a t r ' r I  i r l  S ; j r : r1 . t .  I l : r .  r ; . ' .  | ]1rg i11;1 .

} l< . Í { l l i l  a r r t |  | J a l ' c - . l . r r . s t i l r  r ; r | | . . } t  I  l r . '  \ ( ) l l | . f í t  o í .  t I r e

I t I a t r ' i a 1  l a v a  í |< i r v  < .< l r t I t l  I r r ' r ' i t l r . ' l  í j . . ' l r r  l t  . r ' . r |  \ ' ( ' t } t .  ( ) L

Í t . r l t r t  t  l t . '  I l ; t t . o 1  c r ' t t l r . r
' l . I r c  

t r v t>  i r r i (  i a l  t ' x | ' l < r s i r . '  : i t t . I  t  I l . , t t  .  Í l ' t t ' l r r '  1 l I t a s t ' s
c c l t t l < l  l r r '  i t t { c r I r r t ' l . ' r l  i l s  a  í i l ' \ l  - s | . t g l '  t t l I r  a r r i r '  i r c t i r , ' i t v  a | |

< l r t ' r  | | t r ' í r r í ' a .  ( i ( ' o | ( J 8 | f  í l I  t r I l s r . l . ' .  I i i l r t s  s t t g g t ' s l  a  l . l t t g . ' r

| ' ( ' l ) ( ) s c  t i r r r r '  í o l l o r v i r r g  l I r i .  Í i t t l  : | ; t 3 r '  r I r t l i r r g  r r ' l r i c I r  I r>

ca l  l a c u s l  r i r r c  t ' r t v i r< l t r r r r ' t t l s  r l t ' r r ' l r , 1 i t r l  ; 1 1111  a t g i l l ; r< ' r r i t r s

S í . ( l l I l ' I l c ( ' s  a c c t t t t t t t l ; t I r ' t I  i r l  t l l r '  t t l I l  r r í .  1 l t r '  I a v a  í | t l t r . s
' l - l t i r r  

i r r l c r c a l a t i o r r s  i r r  .< , r r r , '  1 l n 1  q l r ' P o s r l r  ( I l a r r '  \ ' a l -

l l v )  s t t q { t ' s t  i r r { r ' r r r r i l  l t ' r l  s t t t a l l - s t  i t l t  c r ; r l o s i r , '  a r ' l i r  i l 5
r ' ,  , ' r r r r i t t g  a l  I  l r i s  I  t t t r r ' .

' f l r c  
s c c o t r t l - . l a g t '  a c t i v i t ; '  s t a r t t ' r l  a t a i l l  n - i t l r

P l r r t ' a t l c  t l n { l  I ) h r ( ' a t o n l a g r l t i l l i c  eN l ) l ( r s i r r ' ' ' r t t P l i t r t t s .

| . I t . "  r t ' s r t l r r ' t l  r l t ' 1 r r l s i t s  s l r r ru '  s i t l r i l a r '  í i ' i t l t t res  Io  t l t t l s r '

r l í .  t l r e i r  Í i r s t . s t a g ( ,  ( . ( ) t l l l l c r 1 l a t . I s .  i t t c I t l r l i r l g  1 r r c r ' i r i l i l r g
f t r l l , r u t  a r r , l  s u r g e  < l c po s i l  i o r r  V o l c a r r i c  ; r c l i v i t v  r t ' ; r s

t t t r t  s - \ . t t r ' l t r t l | l ( ) | | }  í l t  t I i Í I t  r . r ' r r l  ( ' t . t l | ) l i \ ( '  ( . ( ' l I l ( ' l . s  s l | | ( ( '

o r r ' r l a 1 ' 1 , i t t g  s 1 l a l  i ; r I  r r ' l a t  i o r r . l r i 1 l s  I r r ' t  r r r ' r ' t t  Í  l l t '  . ; t I t l r '

< |  l t q r '  1 r . r  r r ' r . I i t s 1  1 . . .  l , r , | . l t t g i t t g  t t r  t I i í i ' r r ' r I l  \ 1 . l l l :  I l ; t \ ( '

l x ' , ' t r  r . t r , ' o l u r l , . t , ' r l .  s t t c l t  i t s  ; t l t , l t g  \ l ' t l t ' t r t r r  \ ; r l l , , r  r r  l t ,  t ,

| , I t r t . a I r ' t t l ; t A t t t l t l  i .  . I r . 1 l r l s t l s  í . | ' ( ) t | |  i l  l . i . . ; r I  r .  t t t  r r r t ' t ' I t r ' r I i t -

t ; l |  | l l t t . . l t l r ' t | ) i | i { | | | i t t i r .  t  r r í [ . '  | ' . ' | . r t t g t t r 8  l í )  í l l t  ( ' l ' t t | ' l | \ ( '

r r ' r t l  i t t  l  l t r  I l i l ( . .  ] l  ; l t . ( ' i l  \ i . r r l  | . ' . ' ; r {  i r l t t s  . I r t t  r r r g  Í  l r i s

s l ; l g r '  t r r ' r r ,  1 l . r r t  l r  t  i | .  . a I t ) (  i t :  Í r l l .  t  l r . '  l i r . I  s t : t g r  ; 1 . . 1  i 1  '

r l v .  h r t t  r r r  r r  r . ' r ' t r t s  l t a , .  1 11 , ' 1 .  1 t , ' , ' ; ;  1 r l , l , ' , 1  I  l t " r  r t , ' r , '

r r ' r , r g r t i s t ' r l  , t s  (  r r (  r l l i l t  i l ,  1 ' 1 , ' - q 1 1 t 1 ; . .  r r , ' l l  , ' \ 1 , t , ' t t , ' ( l  t t t ( ) t -

l r l r o l o , q i r  ; l l l r  i r r  t  l r i '  l l < ' g l r i z - l l r ' g ; r l  t -  I t r  s l  i ; t  \ ; t l l c t  r r t c a
' l  

l r t ' i r  i r r l t r l r l  í i  ' r t r r r ' ' ' :  I i k r ' I r  \ \ { ' l ' t . ( ) t  l t t í l . . r t r t q  t . r ' 1 l r ' .

\ i r l t a r r t r  a c l t r i ! r  , ' r r r l , ' , 1  t t t  1 l r . ' l ) ,  i \ i l r t i  \ l l s  r t i l l t . t , ' -

r i . r  . . r ' l I r .  | , r r t l . l i l r ' l ,  
" |  

r t ' l I l i r t l | | ; t t t  r . 1  1 1 1 r l  l t l t I s  i | s  i t  ( ' í ) | i S í ' -

( l l l ( , i l ( ' r '  o l  I l r r ' , l C r ' r r  ; r s l t r g  i l t , t q l l l i l l t <  r r r l i r t t l t '  c i t t t l . t t t

anc l  /o r  ex t ( ' rnír l  rva l  o r  i r r ' a i Ia l l i l i t y ' to  t t iggcr  cxpIos iVc .

r ) rag i l l a -water  i t t l  c rac t  r ( ) r r
' l h e  

o c cu r r c r r c c  o f  t l r t ' t r v o  t r r i r i r t  ( ' r ' l r l ) l  i v . '  s l n g r ' s  i s  i t r -

t c r p r e í e< |  a s  a  r t , s t t I t  o f l l v í )  l I l a g t | | i l  l ) t I l s Í ' s . . ' i r i I t  t l Í . l l t r ' t t t

start irrg rr. it Ir r ' i t l l r ' t l t . 'x1l[r ls i r r '  t 'rt l  1lt ir ' . ,t ls. í 'r l l  lolvr:t l  l ly '

I t ' s s  r - ' t t c rgc t i c  c r r tp(  i v t '  r ' t  r ' r r l s
. I . I rc  I le . t  p l r ' s+ ' rv t ' r I  r . t l l . , t t t i r .  Í i ' a I t l r t ' s  i t r r '  l l t c  sco .

r ia  co t t t ' s .  
' l . l t c - t  

a r . '  s t l l t í ' I  i l l I lX ) ( ( ' t I  r tp t r t t  Í i r s t - s t  agt '

\o l caI l i c  , ' r I tÍ i c t ' s  1 la r t i ; r I l . r '  r I l ' s l  ro t r ' t l  by  s r ' co t t r l - s t  agc

1 l l r r e a t i 1 .  i r I l ( l  l ) I l r e a ( o l l l a 8 l t I a t i c  í . r l I l ) l i o n s  o I  a l | .  t l r t '

l  l  oglr i  z- l log;rl a-- l rcst i :r \:al l"-t '  (x'( ' lu' Lcu co are?t ( l is l) l  a\ '\

t l r e  r n o s t  c ou l l ) l ( ' x  ; l r t t c t  r t r t ' .  i r r c l t r t l i r r g  s e v c r a l  a r l . i o i r r -

i l tg  a r r t l /o r  coa l r ' sc i r rg  t t rÍI - r r r r8  l r '1 rc  r '< l i f i  c+ 's .  par t  i a l l r

i I r r ' ac led  l l r '  ; lo t t . l e<|  la \a  Í l ( ) rV\  . l t r r i r rg  t , l re  í i r s t  s t i r6 t ' .

a r r< l  s r t l r t ' r i rnpot r '< l  
" i ' c t r t t , l  

s t ; rgc  scor ia  co l rcs  or  t l l e i r

r c l i l l l a l l l s

R t'Ít'rr'rrr'<'s

C a s t a  L .  ( 1 9 8 0 )  I , r ' .  í t ' t t t t ; i l t t r l t s  Q r t i l t e r n a i r e s  r I e  I a

I ) óp r t . . s i o r r  t l . .  l } r a ' . ' 1 r  (  | i< l r l l r r a r r i t ' }  
' | . h i s ( '

I - ' l i n i v c r s i t t l  t l ' , \ r x  \ l a r . r . i l l r .  l [ .  P a r t  1 .  2 i 6  y r  .  l \ l n r -

s< ' i l l e  l , r r r n i nv

Gltctrt la L. .  Barr<lraI l t rr .  T. .  I\ 'Í i l r r i i lá  N..  R; i t l r r lcscr l

C . .  Sa t l t s r l t l  P . .  Rá r l a r r  S .  ( 108 t )  | ) | t t l c r ' n t '  a I t r l

| ) | i ' i s l r r < ( ' n (  ( | ( ' í ) ( ) s i l .  l I t  l l | ( ,  l t t a 1 r l r '  l ) r . 1 l r r . 5 j 1 r 1 1  ( i u i t I r

l x x t l  f , t t  ! l t ,  j ' r t l r l  !  I \ u t \ t { n t  I  I  I u r r r  / 9 , Y / .  l l r r < r l r e r l l i .

Ha r r t . l .  Í \ . . .  S t a r . l r r .  G '  ( 1 t t 63 )  (  i r '< l l r>g i r .  S i t ' | . l t ' r r l l i i r g c t r s ,

r r l .  \ \  t l h <  l u ;  l l t a t r t r r t r i t l l . ' r .  ( '  l 7  p  .  \ \ ' i < ' n

H r - . r l r i c h  F \ ' .  ( f  878 )  l ) a .  S z '  k l . t l a r r r l  ' l a l t r b .  i l e  r  I t ' g l .

t t r t r l  , y o l  - l r r s /  \ r .  l i r t t l , r l x t l

K o c h  A .  ( 1 9 0 0 )  l ) i <  
' l r ' r l i i i r b i l r l r t t t g c t t  

< l e s  I i t : t ' k c n s , l e t

S  i e l l . ' r r  l l í i  r g i . r : l r< ' r r  l ' a  t r .  I  t ' . t  . , t  I r ,  N  r , ogc l r  t  e i I r : '  l  r r -

t l  a 1tr:st

La ( i r r  V .  (  r 928 )  ( .< rn t  r i [ l r r ( i i  I a  s t  r r< l i r l |  1 l c t r r r g raí i r '  a l

b , r z a l t  r r l r r i  c r r  i r r t  l r ' . z n r r r i  ( , \ ( ) A r , n ( . r l < ' r  t r a r (  r l c  l a  l l ; r c o q u l

t l r ' . l o '  . l r r  l t t : t  ( . i r t i l .  l l o r r ,  X l l l .  t >  |  l i .  I l r r c r r r r ' 1 t i

Máklárt lsc l r  I . .  $<.r: lárrrarr  M..  Ata]ras irr  M.,

Bá< l r ' s< : r t  D .  ( t 982 )  l l< ' a c ( i i  i t t  xe l r t l I i t c , I l '  . l i r r  l r a za l .

I r  f  c  t l < .  l a  l l . r r  o ; r r l  ' l r '  l o .  . 1 r r  I  r t r r  l J t t r  t t r t  1 t r .  X \ X l

1 l  l  l  J í r .  l l t t< ' t t  r r  . * l  t

,  A t a t t a s i r r  Ní .  $ r ' c l i r r r r i i r l  M .  ( 1o83 )  s i i ] , I r i í r r - P -

I i o t r s  < l e '  l a  J l L r i s .  r t r . '  r l c  r t ' r l a i t t s  n o t l t t l t ' s  r l r '  p l r t r l , . r t i t e s

r f a r r s  l r ' s  l r a s , r l t r . 11 '  l l ; y , ' o1 r r l  r l r '  l o s .  l l ,  t .  l l r , t t r t t  ( l t : o l .

( i t ' oph .  G i og t  .  ( i r  1 t 17x111 .  . 17 .  P  
( )  14 .  l l r r<  r r t ,  - r l i

M i l r á i l á  N . .  P o l t z  S . .  W r l r t I t t ' l . F .  ( 1 0 7 2 )  I ) a t . -  n c l i

p r i v i n r l  t l r ' p o z r t r  l r  (  r , r l (  n r / r t (  \ i  v u l r a r r i * r t t t t l  I t a z a l t i r

t l t u  r t ' g i t t t t t ' a  l l o ' ; l r r z - \ ' r ' l r t  ( i a  , \ ,  l t l t r t .  r r  o r r . ,  l l ' t .  p .

í i í )  1 )  ] .  l l L r< . r r  r t  . * t  i

.  P o l t z  S .  ( 7 9 7 7 1  ( ' o r r l  r i b r r ( i i  l a  (  r n r ( ) i r r t c r ( ' a

a 1 l a r a l t t I t t i  r ' t t I r . . ' t l i r  | | ' , q I r r ' 1  í | l a c o s r r l  t l r ,  . I o .  .  \ l r r r r ( i i

l ) r . l ; a t t t )  l )  , i  I t t s l  í , , r , ' / .  | . \ | l l / ' . l .  1 l  ( l t }  8  } .  l ] r t -

c i l r ( ' i t l
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-  .  K r< ' r r z c r  H .  ( 1 981 )  ( ' o r r t r i b r r ( i i  l a  c unoa \ 1 . ' r ( ' ; i

.  ? Jono log i< i  lu l< ar r i l r ' l o r  baza l t i ce  r l in  l )e r la l i i  ( } ' r r t ra l i
q r  s r r l i<  t .  

' l  
t  r rn .  l .  P .  ;17  4;1 ,  l lucur t ' . s t i .

P r : l t z  S . ,  Bra tos i r r  I .  (197f  )  
' l ' rac< '  

l ) l e r r rcn l s  in  l ) l i o -
cc r r< 'a r r r l  ( ) r ra tc rna l t '  I l asa l t i r  l l ocks  oI  l l ontan ia .  /? r  r ' .
Rourn .  ( i i o l  ( i i , ry l t .  ( l ( tx1r ' . .  ( i (o loqr<. l . ! .  l ,  1 r  7T
f t t l .  l l r r r  r r  t< 1 l  i

.  Vasi- l irr C.. Blatosirr I. (1C72) l\ 'trr i logia rci-
c i lo r  l ra . ta l t  r< r  p l io -cuatc r  r r ; r r r '  < l r t r  l l o r r r . i r r i a  . l r t .  I  t t  * !
Geo l . ,  \ \ X l \ .  1 '  l l l  l 7 ( ; .  l l r r o r r t ' . i t i

,  Tártásrlst.rt A.. Ticpac I.. Váj<loa E. (1073)
(  jeoc l r t " l t t i s t  r . , '  oí  t l . , |1 ' . , | (  i l r  v . l | ca t r i<.  to< ks  í ront  t l r t '
( . jÍ| i rna  r r i  - (  i  r r  rq l r  i  r r .  l l  a rgI l i  t  a  a l r t |  | ) t . t '*nn i  : \ t<r t t  l t l  a i  r r s '
. l l t .  / l l ' l  í ' ' r r , / . ,  X| , I .  J l  J7  ;}á t .  l } t t<. t t r r ' . . t t

-  .  P r ' l t z  M .  ( f 9 83 ) ' l ' i ( ) 2  q l i . t r r b u ( i o t t  i t t  v o l< , r t t i c
r< l t .ks  í i . t l t t  | . )a ; . t  ( , . r r1 'a t I r  i a r rs  1 . [ ' i l l I t , . .  |} . t  rgá t t  . t t  l ' r  i , l
<  an i< '  z r , u . .  a l r r l  ( ' . i l t t t r a t r i - I )< ' r q a r r i  v o l< ; an i r  z o t t r ' ) .  . l r t .
/ r r s l  (} t t , l .  ( ] toÍ .  I . - \ l l '  p  í i7  7{ i ,  |}111 '1 ;1r . ' s t i .

"  Gra l ra r . i  G . .  Tá l t ás r l s<: t r  A . .  VA j<|ca  E .  ( r08$)
l tb .  s r  ; r r r<|  | i  r l i s I r . i l r r t t io t t  i t t  1< l t t t lg  r ,< l |<. i t l t i c s  í r< l t t '
(  ] á . | i  r r r . r r r r -  l  l a rg , l r i  t . '  a r r t I  l \ ' r5ar r i  \ I t s .  [ \ . t  rogr : r t r . t i r  t t t t -

l r f  i c a l r o r r . .  l )  S .  l r l s t .  ( l t o l .  ( i t o t . ,  L X I \ / 1 .  p .  i t ? : l
l f . l t '{, I lu, rr rcit i .

- -  .  S to i :ur  M.  (1085)  l l t ' l l ' )  t l i s t r i l>r r l i o r r  in  1or rn14
vo lca t t i r s  f r r r r r r  t l r t '  ( . á l i r r r i r r r i - l I ; r rg| r i t ' a  a r r t |  P<. r la t r i
I \ lo r r r r ta ins .  l )  . \ .  l r t s l  .  {} to l .  (} to l - .  t ,X lX/1 .  p  l . } l )
. l4Í) .  l } r r<: r r rc , ;í  i .

.  B r a t o s i n  l .  ( 1 986 )  \ r ' r v  r l a t r ' o r r  l l r r ' g ( o ( ' l r ( ' n l :
i s t r1  c lÍ  t I t .  ( ) t Ia t ( ' t t t i t r r '  | ' a ' ; r l | .  i , .  t l l r  | ) r ' r \a r r t  \ l r l r l t t .
t a i r l . .  i ) ' 5  / l l s Í  ( i , o I .  ( i t o ' Í . . i 0  7 | / |  ( l r ) | t } .  | ( | t i , | ; .
p .  l i ( l )  l { } f  l l r r , r r r r . l t i .

Pt l1rescrr I.. I\{i lrái}á N.. Pr. lt 'z S.. l icklarrrr N..
Ar r< l r r '< .sc t t  I .  (1976)  (  i r ' o log ic : r l  \ l ap  oI  l l o rn . r r r ia .
sc , r l< |  1( r  ( l { l (1 .  rhc t ' l  7 ! ' { - r l  l l aco .s  l r r c t .  (  i r r r l  (  i , ' oPb ,
I l  u<  l r . r  '  . ' . 1  .

Prr'da D.
\ l o r r  t  .

1 , r )  r ) x

(11 )4O)  l . r ' .  ba sa l l t ' .  < f  t t  r c r sa t r l  r l<  o t t c . t  < l c

l "  t \ ; r t t i  I ) . } i .  l r r s l  .  ( l t ' t t l  l i , , r l l . ,  \ \ l \  I t
[ l u r  l l , : t i

R á r l r t l c s r . l r  D .  (  1069 )  t . l ) í ' I  t | i< '  . \ t t r v . ' s t ' r l I t t . i l  n i t t t . r
' , I . i t  

[ r ' r r l ' r  t t (  I | / ( ) t | í  r . t t t | a t t t l  t | e*  ) i , b  t l |  , i . | | i l  l r r  r l

N l t  r  r r l r  , t r  , / u  r \ (  h (  n  4 J o  u r t < l  { 7 0  r r i i r < l l i r  h c t  l l r c r t , '

l i r r r r r a r r , ,  y1  t  i t  o l .  l l u r r i l : t  / r ou ,  i r l ) .  l .  l t .  i 7  f . .  t .

S t r t l l g r r l

.  S á r t t l t t l r ' " t . r r  M .  ( 1080 )  ( ] o r r í |a t i . l r r  t l r ' .  ; ' I t . r . r , .
t I e  t | ó f o r t r r a l r r , t l  ( | (  n ) í , l : t t l | ( - r r ; l I t i s t t t t ,< ' l  r I c  t t l ; t t l t t t ; t I i t t t t l '
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PI.  I

I. SEGHEDI. AL. SZAKÁCS _ BÁSALTIC VoLCANISM IN PER.$ANI MTS

FiÍ.. 1 Accidental fragrrrents of 1\,,1iocene rlryol it ic Perqarri tuít ( l) and Mcsozoic l intcstott<: (srnal lcr '
l iglrt,-coloured) in íirst-stage phreatomagmatic deposit; Racog qualr.y.

lrril.Í.si;.&,.ú

. :i l

IJ;

ryi

k;

F i g . 2  - D e t a i l i n b l o c k y j o i n t e d l a v a f l o w r v i t h g r a n u l a t e d c o r e ( " c u c u r u z l > a s a l t " ) a n c l m a s s i v c c r u s t

with in a polyhedral  b lock; Racoq quarry.

*i -;



PI.  II

I .  SEGHEDI.  AL.  SzAKÁCs -  BASALTIC VoLCANISM IN PER$ANI MTS

. " ,w . t u r . . .  :  . { "

'*di.

ffi
Fig. 1 Layered thirr l-stagr. grhreatornagnratir deposits shorving posldeposit ional Lrpl i ft and normal

Íar r l t , i r rg in thenor r l r -ea" l<, t t t c1 t ta r rva l  I1a<oq. .Sr r la l l l i g l r t - co io rL rcc l{ rugrnents r t '1 l resentacc ider r ta]
mater i ; r l .

:'). . :r ] .ql2ryry::l.*'.':*'|'" ii]r,'.,.,i.$*,]4\,ii1 j.;, jÁj

Fig. 2 - Horizontally layered phreatomagmatic ashfall and cross-bedded base surge deposits; first-

stage pyroclastics; Mateiaq Valley.

" * . S# t u ' :



I '  SEGHEDI.  AL '  SZAKácjs

PI.  III

lJAsÁt,.|I{J vOí,CÁNISN.I ÍN PEII$ANI jl, lTs

i;a r:1

F i g .  1  l l o rn l ; - s ag  i n  ho l i z o r r t a l i ) '  l a i ' c i * t l  1 ;h r ca to r r i ag tna t t c
t:oarse-grained fÍl l ing trr  t l i i :  sa.{ írorn 1,}re ,r . ' 'er ly ing bcd

i n  t l r t l  l i gh t -<c l l ou r c r i  f i i r e  ía I l c r r t  a s l r  a1  t l r e  bo I t r l n r  < l f

depos i  t i on .

aslríz' lI trrI[sl xíateiag \,. l l l<..v. Note the
Pclygonai desiccation crack rtt 'trvork

tlre picturr ' is ati t:vi<leIt<:c Íor wct-aslt

Fig. 2 - Roundecl accidelral N' l ior;r:nc tr iff {ragm':nts with dcsiccation cracks in base surge cleposits;
I\{ateiaq \ al lcy.
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PI. IV

I. SEGHEDI. AT,. szaxÁcs - BASALTIC voLCANISM IN PER$ANI MTS

1 _ Cross-l ledded base srrrge deposits rvithin íirst-st 'agc pr,roclasti<: s( '(|u('nce croping orrt irr the

northeni side of the 'I 'restia Val lev.

2 - IJnconformable boundary betrveen Quaternarv argillaceous deposits - solidificated in its uppt
part - and layered pyroclastic fall deposits. Note mantle bedding at the base of pyroclasticr

Bárc \ . l ley'

Fis.



Pl. v

I. SEGHEDI, AL. sZAKÁcS - BASALTIC voLcANIsM IN PERSANI MTS

Fig.  1 Lava Ílow display ing basa| ; l latt1 '  jo i rr t ing (a),  vert ica l  co lumns i rr  t l rc rrr iddle part  (b) and

blockv fragmentat ion at the top (c).  I t  is  covcrec l  by th ird-stage pyroclast ics.  l log,ata quarry.

Fig. 2 - Typical scoria cone morphology sh8htly modiíred by subsequent erosrott. Gruru rone.



PI" VI

t .  SEGHEDI.  AL.  SZAKÁCS -  BASALTIC VoLCANÍSM IN PERSANI MTS

ÍsÉ
ffii

Fig. I Sl ightlv contorted ribborr boml l  íronl  orrc of thc scor ia cones u 'r .st  oí 1.r ' t 's t ia Val ley

;:

Fig. 2 Ágglutinatc (spatter <leposit) in the central part o[ t 'he N{águricea IlI scoria cone. Note

bread-crust cracking on the surface of some scoria fragments (r ight bot'tom) ancl highly vesicular

interiors o[ many scoria-


