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4CCRETIONARY LAPILLI TUFFS IN TTTE HARGHITA MTS.

ALEXANDnU SZATACS', rOAN SECHBrlrr

In the Neogene volcanic area of the I{atghita Mts. two accretionaty lapilli tuff occur
rences are described: one in an unconsolidated pleistocene dacitic base sutge depo.sit near
Mohog swamp in Ciomadul Dlassif and anothet, until present unknown in Vst brook valley
laeat Siculeni village in the eastern part of the North Harghita, part of a Pontian diage-
nised andesitic fallout sequence. Frequency, size, shape and internal structure of the found
sccetionary lapilli are presented. For the first time in Romntlia armored. lapilli are serr-
naled within the Var brook outcrop. Accretionary lapilli occutrence within a base surge de-
posit near Mohog and their association with armored lapilli in th9 Var brook, undoubtly
point to the hydroclastic (phreatomagmatic) origin for both enclosing pytoclastics. Further
id.entification of accretionary lapilli bearing tuff levels in future might represent good timb
markets in volcaniclastic sequences.
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1. Introduetion.

Neogene volcanism, Accretionary lapilli, Armored
Harghita Mts.

Accretionary lapilli are small lapilli sized (2-M mm), quasisphaerical
formations which occur in some fine pyroclastic deposits. They consist
of agglutinated fine ash particles, frequently with concentrical and gradual
inteinal structure : a coarser central core enveloped by a finer external
coating.

Accretionary lapilli form in wet ash clouds by agglutination of the
fine moistened astr particles, mainly during hydroclastic (phreatic or
phreatomagmatic) eruptions. They occur eitlier in ash fall or base
surge deposits.

Accretionary lapilli were world.wide found in tephra deposits of several
famous historic eruptions, like those of Vesuvius (79, L822, 1906), Kilauea
(1790), Krakatau (1883), Mont Pel€e (1902), Paricutin (1943), Capelinhos
(IOSZ-SS;, Taal (1965) and St. Helens (1980 (T. O. R e i m e T: tQ3 l)'ind in rnany old $yrociastics of various age, from Precambrian (i.e. T. O.

R e i m e r ,  1 9 8 3 b )  t o  C e n o z o i c  ( i . e .  A . V .  H a r k o v s k a ,  1 9 8 1 ) .  T h e i r

presence is recently mentioned in Romania within the Paleozoic rhyolitic

volcanics of North Dobrogea (A. S"ghedi et &1., 1988) and in Latn
Cenozoic dacitic pyroclastic products of South Harghita Mts. (4.. S z a-

k 6 c s ,  f .  S . g h e d i ,  i n  p r e s s ) .
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2. Oeeurrenees

We actually know only two occurrences of accretionary iapilli bearing
pyroclastic deposits within the wide area of the Cilimani-Guighiu-Har'-
_B!ita. - Neogene volcanic chain, both in Harghita Mts. ii Ciomadul
Massif . (southern end of the chain) and in the-eastern part of the North
Harghita Mts., _in the vicinity of the village of Siculenf 1tig. 1). The for-
mer is localised in an outcrop of dacitic base surge deposlt near Mohog
s w a m p - - ? o d  i s  d e s c r i b e d  e l s e w h e r e  ( A . S z a k d c s ,  r .  S " g h e d i ,  i r i
press). fltg pyroclastic sequence is made by one of the most latdr explosiv
events which built up the twinned pyroclastic cones of Sf. Ana and Mohog
Subsequently dacitic domes were-extruded on the flanks of these Pleis-
tocene edifices.

The latter occurrence, unknown until now, is found in a small quarry
of local interest on the north side of the Var brook, at an altitide of
apr_oximatively 900 m. This 2 m high outcrop consists of a succession
9f_ deglmetric,.generally well sorted, layered ash-f:all deposits with a single,
15-25 cm thick, accretionary lapilli bearing layer, overlain by fine a"sh*
flow-deposlls. This white-yellowish bed consisls of fine ungraded diagenised
ash-fall tuff containing abundant accretionary lapilli. It-is overlaii by a
thinner and coarser ash-fall tuff layer with rare accretionary lapilli and
several armored lapilli. This layer grade upward. in an even coa?ser tuff
with no lapilli-sized material. This petrographically homogeneous (pyroxe-
ne-andesite) pyroclastic fall sequence is Fontian in age, pirt of tlie lower
yglclnic compartment of the Cllimani-Gurghiu-Ha?ghita volcanic chain
( D .  R e d u l e s c u  e t  a l . ,  1 9 6 4 )

3. Deseription of aeeretionary lapilli and armored lapilli

Frequency. Accretionary lapilli represent aproximatively 30-35 per-
cent of the host pyroclastic- rock in Mohog outcrop and IS-ZS perdent
in Var brook quarry respectively.

Size. The study accretionary lapilli usually range in size between
! 

-ry -* (q-8 mm most frequently)-in the Mohog ou"tcrop and between
2-10 mm (5-6 mm most frequenttv) i" the Var brook occurrence. Lar-
ger lapilli are more abundant in Mohog area, the smaller ones at the
Var biook. 

'

- .Sh-ape; The great m.ajority of accretionary lapilli are quasisphaerical
but in both occurrences there are some ellipsoidal fo?ms too, ir.ore irequent
in the Var brook outcrop. No, parallel 

-arrangement 
of elongated lipilli

within the tuff bed is observed lplate II, fig.-2).
Internal structure. The quasitotality of the found. accretionary lapilli

shorvs.l.qradgd internal structure with a homogeneous core and a siniple
o:' multiple finer external coating. In the Mohog outcrop overall griin-
slre of accretionary lapilli -ash is more finer tflp;n the 

-enclosing "loose
tc rhra material. C_ore_grai!-size in the compacted, diagenised a"cteTionary
la,:illi tuff from the f,ar brook is almost identicat witU iespect to thos!
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Fig. 1. - Geological sketch of the Earghita Mts. with location
of the accretionary t"nuti, 

*:l#""*enzes: 
(1) Var brook,

of the enclosing tuff or at most slightly finer, suggesting their formation
and, d.eposition from the same ash-cloud.

External layer thickness versus lapilli size ratio range within 1/3-
U7 in -the Mohog outcrop and U1,5-Ll7 in the Var brook.
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' Among accretionary lapilli from Ciomadul lvlassif two types of gra-
ding- are found:.(l) a continuous grain-size diminishing from fh" int*iior
to the exterior (plate I, _ fig. 2) and (2) a tr,vo-st"p gt""d"tion witn a1te-
rent grain-size -external layers (platq f, tlg. S;. ln U"ottr cases tangential
arrangemelt_ of elongated ash particles ivithin these peripherical"zones
is observed. In certain instances accretionary lapilli in tvlohof,outcrop show
recurrent multiple grading-with two or rarely three finer l'ayers ltabte t,
fig. l). This. type bf .grading is slightly *bt" frequent within irr" v"i
brook accretionary lapilli: the finer eiternal layer is indurated and highit
oxidized._opaque in thin section-s (plate II, {ig. 4). Al1 accretion"ty iJpiiii
in the Var brook occurrence display a well"expressed., contrasti;g-fi;;;
external envelope.

According to their internal structure, accretionary lapilli from both
occurrences belong to type B accretionary lapilli, after Riimer's classifi-
cation (T. o. R e i T g r, lg83-a), with one pbssible exception in Mohog
area, where a multiple layered coarse (10 mm in diamet6r) accretionary
l"pt]ti Aay fos fgrmed, at least for his external half, of r'olling throutl
freshly deposi-ted..{in.9__ash (type_ c. after T. o. R e i m e r, lgg3'a). 

o

Armored' lapill!^(waters and Fisher, lgTl fide R. v. F i s h e r, H. u.
Schmincke, 1ry4) .appear-only in the Var brook quarry as mentioned
above. They unvariably tonsist of a lapilli sized grey pumiceous lithic
f.?q*.ot with a thin-layered ash elvelope (plate IIJfiA. g). This coating
displays.the s-ame features as the described*accretiona?y fapilli, multiplE
F.t?9i"g inclusively. Their size range betrveen 15-25 cm, witli the envelop"
thickness versus.^lapiIli size ratio of ll2-l/10. The coating grain-size'is
clearly distinct (finer) with respect to'the mean grain-siz*"of the coarce
tuff which encloses the armored lapilli.

4. Diseussion

Genetical mechanisms for _accretionary lapilli are more recently pre-
senledbyT. o. R e i m e r (1983 a) andbrieflymentionedby R. v. ri jn e
and H. U. S 

" l 
m i n c.! e_(1984). According to these authors accretionary

lapill i _formed in -wet.lR.V._Fis h e r, H:-u. S c h m i n c k e, lgga) or
in both wet ant d1V (T. O. R e i m e r, 1983 a) ash-cloud columns auring
goTe -explosive volcanic events. The essential'forming factors and forcei
include : electrostatic attraction, capillary pressure of i'ore fluids and crys-
tallisation of dissolved matter, after T. O.- R e i - e i (lgSg a) or electio-
static forces, surficial tension of water and mechanical compaction, after
R . v .  F i s h e r  a n d  H . - u .  S c h m i n c k e  ( 1 9 8 4 ) .  r t  s e 6 * s  t h a t  t h e
94.n cohesive force between the electrostatically aitracted ash particG
initialty is the water surficiil tension and subse[uently the pore'mineral
crystallisation. This matter is not yet completeiy elucidated.

Accretionary lapilli obviously do not survive in aqueous rnedia where
tl*y dis4ggregated because of their weak inilial cohesibn. Thus they are,
when abundant, excellent palaeoenvironment indicators for subaerlal a"p



Plate I : Fi,g, 7. Accretionaty lapilli bearing weakly consolidated tuff hand specimen from
Mohog .utcrop. Note the larger, multiple gtadend lapillus. Scale in mm. Fi,g. 2. Photomicro-
graph of the outer part of an accretionary lapillus with continuous grading. Il{ohca outcrop.
1 N, 25 x. Fi,g. 3. Photomicrogtaph of the outer part of an accretionary lapillus witb two.
step gradiug' Mohoq,;'r'lli,JJ, 

iil,i3i;#.f;r:1"::,?J:;:'1nl,,"rJf 
outer part or on
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Plate II : F.ig. 7. Accretionary lapilli tuff trom the Var brook quarry. Scaie in mm. Fig. 2.
Quasisphaerical and elliptical accretionary lapilli in tuff from the \,.ar brook quarry,Slale
in mm. Fi'g. 3..- Photomicrograph of an accretionary lapillus with opaque oxidized margin
and internal zone. Var brook (luarry. I N, 10 x. Fig. l. lrmored lapil lus rvith pumiceoug

core. Var brook guarry. Scale in mm.
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sttion. Further information they bring about the type of the explosive
eruptions during which they are formed. Although their simple occurrence
in a pyroclastic deposit has not a sure diagnostic value for hydroclastic
eruption, they most commonly form during this type of eruptive activity.
In our case their association with a base surge deposit in the'Ciomadul
Massif is a doubtless index for phreatomagmatic genesis, as pointed out
ear l i e r  (4 .  Szak6cs ,  I .  S "ghed i ,  i n  p ress ) . -For  the  fa l l ou t  tu f f s
of the Var brook area the presence of armored lapilli have a more accurate
indicative value than accretionary lapilli, since such formations were exclu-
sivelyreportedfromhydroclastic deposits (R. V. F i s h e r, H.-U.S c h m i n-
c k e, 1984).

Although accretionary lapilli bearing tuffs are fonnd until now in
only two isolated occurrences within the Romanian Neogene volcanic
provinces, their possible identification in further more numeious outcrops
of the satne deposits or in other more widespread old tephras in future
might give us an exceilcut time marker within volcaniclastic deposits.
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TUFLrrr.I CU LAPTLI ACRETTONARI lX VrUXlIr r{ARGHITA

ALEXANTIRU SZAKACS, IOAN SZEGHEDI

( R e z u m a t )

I,apilii ac,retio:rari sint rnici forrnatiuni cvasisferice, de dimensiunea lapililor (2-64 mm),
care se formeazi ln cursul unota dintre erupliile vulcanice explozive prin aglutinarea parti-
culelor fine de cenuql urnezitd din norul de erupfie. Au fost inttluiti atit in depozitele-unor

9{optii istorice ale celor mai cuno.scufi vulcani de pe glob, cit gi in pirolcastite veihi, incepind
din precambrian gi pintr in Cainozoic. Prezenla lor ln RomAnia i afost semnalati antidor
ln pito:tastitele riolitice paleoz-oice din Dobrogea de Nord gi in depozitele piroclastice pleista
cene din muntii Harghita de Sud.
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Cele doud ocurenfe de tufuri cu lapili acretionari se-_gdsesc ln apropierea mlagtinii Mohog
din masivul ciomadul 

-(Harghitl de 
lLd) 9i pL piriul v-ar ain ver^saJtut estic dt naigtitei

de Nord in perimetrul comunei Siculeni. 
'

In primul caz lapillii acrefionari apar in cadrul unui nivel decimetric de tuf neconsolidat
f lc tnd parte d intr -un depozi t .de_ t ip baie.surge (Szakdc9,  S"g. ta l ,  suu t ipar) .  Acegt ia
au formd cvasisfericd, 

_diametrul cuprins intri 4- 12 mm (cet nrii frecvent i"tie 
'O-g;;i

gi prezintd o structurd intetnd conlcentricd, gradat5, cu un miez central omogen gi un ln-velig mai fin. Trecerea la inveligul exterior mii fin se face fie ccnti""",li" aii"'o"g|",r, ,,iodoud _trepte". Uneori s-au observat graddri multiple.
- Ocurenfa de pe virful Var constf dintr-o suitd de strate decimetrice de tufuri de ci-dere.de-co9-ryo4!19 andeziticS, diagenizate, unul dintre ete conlinina Gpiii acrelicnari i" pi*
portie de-15-25o/o. Acegtia au foimd sfericd sau eliptic5, dimensiuni ie 2-16-- t""r'r"ffrecvent 5-6 rnm)- Invelirsrrl exterior fin este puteinic oxidat, ca 9i ctte o zon1"interioar{
ln^cazul-unei graddri.nrultiple.- tn aceastd deschidere s-au inti lnit, pl..niru prima oarbinRo-
mAnia, lapili armorafi, cu miez de ponce.

. - -^-Lapi l i i  acrel ionar i  d in ambele ocurente apar l int ipulu i  B dupd c lasi f icarea lu i  Reimer(1983-a),:u.o 
ling$d posibild exceptie i. i lottog, 

"i..t 
putea reprezenta tipul C.

Degi-simpla lor prezenj[ nu are valoare diagnosticd s^iguri p"^"tt" erupliinaroclastice,
ocuren!.a. lapililor -acrefionari intr-un-.depozit de-tip base Jurge^ la Moho$ gi asocierea lor
:u lapili. ar-moraJi pe piriul Var, indic5^in mod sig*r g"o"rirea lor in cursul unorastfel
de e-ruptii (freatomagmatice) in ambele cezuri. Prezeila tr indicd, de asemenea, un mediu
de depunere subaerian. Identificarea_ qi a altor o".rr"o1" <le tufuii cu lapiii acreiionari vaputea oferi, in viitor, un mijloc util de corelare areal5 in cadrul unor stiv^e de depozite vul-
canoclastice din regiunile cu vulcanism neogen din Rom0nia.


