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Pgroclastics. Base surge. I.apil l i. 1{eogene. Dacilic composilion. Eruptiotts. Bed.ding. East
carpathians - Neogene eruptiue-Quaternarg - Harghitct Nlountains.

Abstract

Base surge deposits with accretiotrary lapil l i occurring in the Ciomadul massif in the
south Harghita n'Its are first described in Romania. These deposits are th.e result of phreato-
rnagmatic eruptions in the first phase of the dacitic volcanic activity'in the stud-v zone.

R6sum6

Ddpdts pgroclastiques de tgpe rrbase surge" dans le massif d"eCiontadul (monts dellar-
ghita de sud). On d6crit, pour la premidre fois dans la Roumanie, les ddpdts pyroclastiques de
type ,,base surge" d lapillis accr6tionnaires situ6s dans le massif de Ciomadul, au sud des monts
de Harghita. Ces ddpdts sont engendrds par des certaines druptions phrdatomagmatiques de la
premidre phase de d6veloppement du volcanisme dacitique de la zone.

Introduetion

_ Significant results obtained in volcanology during the last years
maqe possible a better understanding of the complex phdnomena reiated
to the^explosive volcanic activity. I[ opened the waf to the reconstitu-
tion of the explosive \-olcanism on the-basis of the characteristics of its
products as well as the way to a more accurate genetie systematization

I Received May 11, 1987, accepted for communication and publication May 12, 1gg7,
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of the-pyroclasle deposits.. An excellent synthesis of these results is given
in Fisher and schmincke's '(pyroclastic -Roc,ks" 

(lgg4).

. A.t nrese.nto the following genetie classification of the pyroclastic
deposits is admitted : -(1).pyroclaslic fall deposits ; (z) py.o.idstic flor,v
deposits and (3) pyroclast,ic surge cleposits.

The reeo_gnition of the base surge deposits (a category of the pyro-
:lL:l]. lolgo deposits), of the. r,olcaniE pheionrenon that du*-gd*;;i*d
t[.{'rn, respectively, is_ relatively recent, brought about iry The 1965
$tlption_of the Taal votrcano (Phiiippines) 

'(MoorE 
*t ur., igo6 in Fisher,,

Schmincke, 1984). In volcanic e"rip^tions base surge represents the blast
:lltJ jlg,ash particles as cliluted suipensicn skim*Tog tie ground arounrl
1ne 6iruptlon centre, usually occurTilg_ during the phreatoniagmatic erup-
tions. lfhe sedimentation of the solicl llrarge gener,ates py.1.6s1u"*tic Oeposiis
displa.yirlg.some t'haraeteristics of eolian tefrosits. Suirr t-rrpo* of deilosits
wel'e id-entified irl nurrt('rous zones witir recent or older vbicanism. hhefu
occllrrenct' in the Cjcmadul rn:issif was evidenced on the occasion of the
Second Geoiogieal.$ynrposlurn ht lcl  at Gheorghieni (Szak6,cs et al. ,  1gg4,
unpu [)li sn(,d paper,).

(ir.lrlogir.ell Setti ng.y

Thr-' dat:itic' t 'xpiosi"vt'-ext.r'rtsivc. volczinisnl iir the Ciornadul massif
devclo_1lr.d on a lrtrsernent represente^cl -ll;. 

1.,1rt, (,retacc,tu.s flysch uii,f Uyolder Plioccnt' t)]'r{)}i('rtc and6.sites. t2uring' the filgU pd*; th6 ptr;6Jib
collo rvas briilt it s :t rt'sttlt of the trxplosiv6 activity_ 

"? 
tno knorfd elrptivecs1l1q'3 - Sfinta -'\na a,ncl Mogoos. fhe pumice-rich deposits constitirting

the corte belo'.{" to-all gerretii: tytrles, thg sulse-typcr ones btring n*n"$
t'he last olles. Ith." lao'*,Jtephlas rvere retlistrihuted. towards the hase ofthtr cone and oulsirie it, thrriugh ]ahars and by erosiunal r.eworkiog. il irri"g
the seconcl stage clotttc's atttl-shortlava fiows occurred on t,he flrr,rilis of
tho pyroclastic cone anri orit,side it, uncler. teetcnic eontrol.

Volcatt icls eonsist t : l 'hortr l : lentle and hit i t i tc t l :rc. i te,s anrl  hor, l i i ; l*ncle
iriot,itti pJ'roxelr!3lc c$tartz clair,ites, displalirrg a liig.h-K 

-,,friit".i,-, 
(E;;-

kfi,cs, Seghedi, lgSG).

ff ase Surg;e f)eposi t,s

'l'he bane slu'ge dqlr:sits lrrop ciut in irn artif;c:ial exposlrr,e, ricar.by
the'oad leacling-to the sfin{,ia Arra Lalie,, in tt", ;;l;iiil, .i trrenortir_(,,&st_
iil'n border of the emptiotr_ cent,t'c in the }Ioho; ;;ilp- zone. Thr.y a'i:fine-grained rlrlconsolillated tephras. con.qisting of lifJric fragm*'is-'of
dacitss, ptnlige:.,voleattit glass-rurd crvstals (riiainly plagigcfisc, horn-
biende ancl hiotite).

This deposit is tlhara,ct,t'r'ized hy a- dune-t;-pe herldiilg {lrl. I, Fig. 1].The stoss side displays fjr,i'.ir-,lrnit,ai Oi$l;;g b*-.lty towa,r,rls the souree.The lcer side Iaminas a,re thicl<cr', gg3gr?fiy iiruti-pn.oij;i,-i*c:ally clriique,
yitqdips of 18*20' (Fig. 1). The;ftiti;t;ight of ihe clgfic-r,1,pe sr'*r:tursis of about 1.5 nr
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The out.jop displa_ys, in factr- p^ |ongitu_dinal section through the
"dune" so that one eai o6serve the rihrting"of the crist .ooco""*ntrf -iir.ti e deposition of gewer !u4*,-giTng ris_eto?, aip *"iui-pr"* of about 40".According -1o Fisher and Sch-mincie the mentioned eLaracteristies pointout a low flow regime unlike the deposits emplaeecl i" hiAh ii;;fi;;characterized by antidune-type sedimentary structures.
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Fig' 1 - skeich of the outcrop *t,l 
i:l:.'l,j's. 

a"n"sits (at'rcr rhe photo i-n rrarc

lfhe tlcposit prestrrtts it, 11rr]liu.gracling'of t,he pyroeiaslic rnate'ial.The coarst-'t' mat'crialr rlgh in littric rtigt"."its, fclr.lrl.o'ilin le'els or. elon-gated lenticular (.trains" (Fis. 1). llhe granulonretric featules of the oep"-jtare shown in Figure 2 as a-currtuiative curvo- T'hc aierage rtianieter (ino units) is*0.4 and the sort'ing coefficieni trgl i*'1.7:"Cf,"se paramet,r,rsare in agreement with the closenosr.s to the sour*. (less than 200 m); sirni-lar rleposits of the Taal rolcano (Fhiliplr;ni,*; point, out a mole .eciui.edgranulat'ion and a s!!er griirrirg at g'lituail;"ito,r.u,ti,ig',ti*turr:es f''rnthe scurce (\Yate'rs, Fisher, tli i l, 'r 'errii,,ri.rci iri 'Fi-iri*', 'sil.rnincrkeo 1f)g{).The presenoe of a,ccrrit'l1<.rttiu1' tratriiili t-r0,1rr.,,*,,1ts another. feature oftlte base.stir.gq cleposits in l;htr ('ionru,fuf*russif. A la,rge number of acqry_
liqnSrv lapilli is found rvithin a rvrlt-rievetup*a-rii;;i;i ca L5__20 r:rnthic.k as rvell as in some bhinncr,leveis ii=J*crir). eii,froug.h they oc(,.r.rralso in the stoss side their abunrlancre is eha,racteristic of thc lee siclc ofthe dune stl.ur:ture. Their. size va,r-ies fr.onr sorne rnillimetres to about, Lc_rn. Thcv displa.r' a strongg spherir:ai.g.l-pg r31. r! Fig. i1. Th*y ofrenshow concentr.ical internal stiutrfure (pi. i l, 'Hig. Zi. A;;.*tioorr1, lapiltirepresent small agglomerations of fine rnoist"asd, l;;;;o Aurlog'lti,.explosive volcanit: eruptiotis in contiitiixr,* 

--r'-iiq"iii'o, 
steam wat,r,ratrundance.

The merQ presence oll t|r1'a1'retionary lapilli doers nr:t havg tliag'.-
lll:llJ3: 

fo1 phieatomagrnatic r;r'u.ptionu ; do*.rter., their association withbase.surge deposits is qu.ite rt' le'rint forJ thi$ tl,pir-,itt-ifi*unie activ!t3,,
12 -  c .  993
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The hypothesis of a phreatomagmatic eruptive process for the formation
of base surge deposits with accretionary lapilli in the Ciomadul massif
represents the most plausible explanation of the field evidence, indicat-
ing the water abundance in the eruption column and a massive produc-
tion fine tephras, deposited in the source vicinity.

fn the examined outcrcps the base surge deposit is overlain by air-
fall tuffs some decimetres thick (Fig. 1).

_-__-_-_-.'
s Q

> ,

9e

v"l
Iee.e l
j

I
i

I
ss.s j

80

tn

60

50

tr0

30

1

curve of theFig. 2 - Granulometric cumulative



Our observations inclicate a possible wider development of the base
surge deposits in the Ciomadul massif, showing more *od *ore attenuated
characters (wave height andlength of the duneltype structures, glain-size,
4". j als w€ mo_Ye away from_ the source. Likewise, ttt* presence of 6usu surg"
deposits_ in- other areas of the Cd,limani-Gurghiu-ga&frita eruptive chaiir,
especially in connection with the first stagi of voldanism, is'also hk;ly:

B"q,SE SUN,GE DEPOSTTS IN T}IE CIOMA.DUL MASSIF. r7g

3 The presence of accretionary Iapilli rvas mentioned in Romania only in the Carbo-
niferous (?) acid volcanics in the Carapelit Formation of North Dobrogea (Seghedi, SzakAcs
in Seghedi  et  a l . ,  1987).
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DHPOZITE PIROCLASTI(j}I l)Itr TIP ,,I]ASII fiUIt,GIt" iN ]IASI\IUIr
( jI oMA I ) [J1., ( \.r t ] N x'II HAR,GH IT,,{ I).8 $Lr I ) i

(-tlezumat)

[ntr-o dest:]ridere din irntxliata apropier'o il, centrului rle erup{,ie
Mohoq aJloreaz5, d"epozite pir<lcrlastice clacil,ico de tip ,,base surge?t cu caizie-
tere tipieo : granula!,ie redusti (Md O __ {-0,4), sortare rnodei.ati ( c- fr :
L,7), structuri dr: tip.ly"* cu lam;neparalele ryi oblice la urrghi rnic ir* tO"
p€.partea ,,in c,urent", 18 --20" pe partea ,,sub crrent"). Fste caracteris-
tic[ prezent3 abundent5, a ]a'pililor acretionfl,r'i, 1112,[ ales pe partea ,,subcurent" a, structurii de dun:i,. Ar:esto caractere t,ipice dentitfl ]roveniengadepozitelor de ,,base luge" cu lapili.aere{iona,ri irr urnra unor procese
hiclroclastice (erup{,ii freatomagmatice).

I)epozite de val piroclastic (p;'roclastic iiurge clcposits) sint descrise
pentflr primn tlatfl, cu a,cea,$tli oerazie, po teritoriul ltonrli,liej.



- 1
(

180 AI). SZAKACS, I SEGHEDI

EXPLANATIO}S OF PI,ATES

Plate I

Fig. 1 - Outcrop in base surge deposits near \'Iohog swamp.

Fig. 2 - Accretionary lapilli tuff in base surge deposit (lee side).

Plate II

Fig. 1 - Accretionary lapilli detached from base surge deposit.

Fig. 2 - Concentrical structure iu accretionary lapillus.
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