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)V - 7 =7, Ciomadul ;k il aftf.4rHlk. L Z 0)'o C +ft

+EUEfft* .4W fr** . +f.J{Afr***
A. Szakacs'rr:*** . I. Seghedi***+

. ent+t+f[ff04+#B ie20-11 #xRifi'Ar6Fl
"* &ttrj(+t+ffiArdffiffi+ttrfi#+ ?464-01 tr5trfr+ffiF4-Ery

( E fH'rtiffiR+#F[HrfiF)
*+ * Efitrt++ftil[ftH++ffifr.t >, - T464-01 € fiEfr'+ffiF4'ary

*n** Inst. Geol. Geofi. Romania Str. Caransebes 1, 78344 Bucarest 32 Romania

r . t* ue)t:
)v- ?:7 Dlt tvt<+7 dJ[mOE{HUl:f*JbE - ffiH fifiD'Xi]F\lt\t> 6 (Fig. 1) o

:n bD'k ilJ{* I - 0.22Mu l:i6gtL.. rn4ET i*-d'a* t;-4D'ffiryJ{**&,H. L/:6 a Ltn
bnT * /;" Lf. L.. ,/<ilF[z> itt*.ftffiffi1: tr A Ciomadul ^dJf.,zuHH Lt ,/<ffitft,ffi

ffiwJ10>ffi,{ufH a'oc+ft1-6{* 10,070+ 180 yr BP (MBN-456) Tb D (Juvigne et at.,
1e94) . * /;ffryJfitt,H. U(t r/;1, r : L&frWl,tL'6o #EA-A+tr1*.. X*IAEI
ffi+Ati;EA ('ft# Sft+ffii6) r4,Ib;rnA.t'fi )ffi,*&14t:* <aWtr ciomadul ^ tltl>
fr#EH^ D+l\,& 8t LtK bn5ilf+ ( ffiHryJ) &WWc* tor.. trfrtrf.++ft
H'f+F.lJftifrfr,t>r-Ar>f l'p >HflftffiFt (Nakamuraetat., 1985; FFJ. ++,
1e88) &HL r( 'oc+ftanljE ut:." 6ffirt* <o)ffix&+v5t 6 "

/
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Fig. 1 Map sho'*,ing the distribution of Romanian volcanic chain.
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2 . )V-?: 7 D^dJfl L4 Affiilffi&,Dffi*
:DIb,t*"{*s- E.y /:/V- l- & 77 t) nJ L- l- DW,WIaYtF,"Si' i t t*t*.Rtti l :rs

tJ.6.NfihtH.AFF|:fr>6 (Brunn, l97b; lraj,  198?: Fig.2) o : :T{*1,r ( : f t I)<4 2

s/L- l-  f t#Afi ! i r  = - E'y /  iJ v- l-  & 7 7 t) )J/L- l-  i : iEff i lJ3it /rrt , ; .  i ' ' / j

Dffi*#tifiJs*&fr.(* ttLl#E*n6o Carpathia ilfifro;t{-{Etj(- {i.. t.=(/V- l- 0>

tX,e.Lh.z){E: 0., : : T'}ft DIhi tV-< z7 D,,,[rIttJi* a0)-fl,b-Lh-i: 'f+ -rT&.Vt:.

edfiryl O/|Jlf. bfjA L4L bnTV,6 ( fiJaif . Seghedi et at., 1994 : Fig. 3) o
)V-? -- 7 Dlk rlf DX*t|rl {f FIf&'Ndrt'.. JL,i. rz Calimani, Gurghiu, Harghita [lci,

Cucu, Ciomadul /; &" 10 # lHAA.tltisl*f!i+H# L(rlLJl (Fig. a) o Calimani ^dJlt 9 *

7 Ma f li.I|T'ffifi)tl,tt ( Pecskay et a!., re92) ffr E -UtltHF.DXronffi'Nttt'fAtf#

t)., IXJFlt tVf 1, WFltft^ f^,Ftfttff'ffiWJf.ralJ 5ktlffitr,{ }Uft;flb bn6" EtXE

Hf*tr'tft,Al{6 L t-t:. Gurghiu, Harghita r\.ilr l: {*ifrtlrl & I>=Htr/J/ii"L}ftffiffirim6.
: n,b2'Nrlrl*JLf.'" ffi l:i. IIT?Rffii:trryJHHi{# (E ao llrci. Cucu rkilf' H& k

4.4-3.6Mq 2.8-2.2Ma &/J D. tilSffiffiffil:rE(, '' Ciomadul ^dJl* I - 0.22t\,1a1c ba
(Pecskay et al., 1992) o

EHlilV,D calimani rkilJ h\v v7 4 FE#.. +*Ba Harghita ^rX#irt )v r T tufi t)

E#.. ffi#FO Ciomadul ^tX Dt ( ffil: b 6 Bixad-Malnas ^ dJf{7 )VlJ t) E#& ffill I r

( i: Lt itt, t7 tvfi rJ o Ei{HJnt 6 " * /;ffi EBa ciomadul ^rI/i ei*.. 6E F*- r^

&EIffi Lt 6 4rA ilrt'ffi$ffi&ffi1: )U,2FLEA tXft€fr$-f 6 t&tfi, LfrtJ 6 ( seghedi er

al., L994) o

Fig.2 Tectonic map around the Alpine orogenic belt (after Brunn, 1976).

l=Euro-Asiatic Plate ,Z=matgin of this plate involved in the Alpine tectonics, 3=Indian and Arabian

plates, 4=margins of these plates involved in the Alpine tectnics, S=inter-plate domains,

6=molassic sedments, 7=olistostromes, 8=directions of the relative moment of the Indian and

Arabic-African plates, the latter being deviated towards the northwest since Eocene times,

9=direction of the early radial thrusting in the arcs, lO=direction of the late thrusting towards intra-

arc depressions.
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Fig. 3 Schematic sketches showing ttrat the volcanic chain was generated by subduction
(Seghedi et al., 1994).
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Fig. 4 Simplified geomorphic map of the volcanoes in Romania and their ages (Ma).

- 8 5 -



3 . Ciomadul ,kd1 AWM t$ffi,g.
Ciomadul XL! 0>filMllffits El<t (Fig. 5) o Ciomadul ^tI f**!10MD'68 i'^-A &

< D**B&Mffil,TYtFI3 ttt 2lWl)'l#'#kn . tnbDffiffit.ftfrt bffiNffi L/t, ,,
ti 6 " ltrE F*- Z^ {i t .f i"r.6 Jft?+ 1 - I km.. LLH 150-400m ffi',th.D+trJtr! /r +>DT e>
6i{.. IF,Y|&IR-tcJ ( ff i f f l :Mr'\8i 'rt &,8bn66Dlt,u>, f./ j  DtrH.+F.tIZ<
o)lF,ME*..ft6O* (" * * 3'* 6 4 ,. f./J D trt,',r+f6 &f'IITWE F^-A# LUT Fl.
Ft(*/ :  LELbn6" : t l  c,6E F*-Ai l+(t t rPgtrRgEf 4t4 FH.tEElt ,6r i
6z)r.. <D K-Ar +ft1-6f* I - O.22Ma &3n(*fu" SfintaAna, Mohos D2lW1)'ffi#.k
tr {i 2 - 3 {WD!EEHIF-6,tMWU<q*E F^-Afl+Otrtt+ft1:4 D.. /J*"'ffiffififfr,Yt

Ef#-> o Jk D #t, r sfinta Ana rk tr {*H1* 1.5km.. t# 8 ft! 200m ('. '/(ufr,t:rfri{FE-r

60 +HHl,Tt (JtRlib6 Mohos /<nl*H:{8 2 km.. LT* tOOmffi& SfintaAna E ( ,)
..t,fr/; D & ( .. Sfinta Ana rktri.6 OuAHthlr;ED bnTL.6: &i*nn rzf.t b6" :
n 12 2 lw7)'lF;#,kn DHZI: r't. Dffirll: {+, HH +rJfirF ( t&ffi L.. -grrl*i\/J D frA
#rrffi**ffit= ( - (t, 16 o

cmter
S fi nta A na crater :

Fig. 5 Geomorphic map of the Ciomadul volcano.
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4. f iKry.kt40#fr
2 Md)r#'#,<tr {*€ Dtbv|,D*ff,ffi 3 f. ri .. trtlfE]Htr ti+.Dt:. L+L bn6hr., < .

ft,6rAH8 ttttftffi+hl*, rAHnFt:OK-F #E- @WE'ffi.- @ffiffAtl,W . '/<F+f -

,D 32tt:t lry bn6. P)Tf :. Zn \Dtrff irynrtrt.t( F.r 'n5 Ciomadul XtltEff i
O Tusnad /R,fl Dffi zkm DffiilE (Fie. 6) TDffiR*ER4- 0).\6 o

4m

Phreato-magmatic explos ion ejecta
(mainly fine volcanic ash)
including debris fl ou, deposits

Charcoal 10,070 + 180 yr BP
(MBN-456: Juvigne et al. ,1994)

Pumice flow deposit

4.3 Pumice fall deposit

Soil including organic rnaterial
>36,770 yr BP (NUTA-3409)
> 42,650 yr BP (NUTA-3622)

Debris flow deposit

0.3

Fig. 6 Schematic cross section at the point 2km south from Baile-Tusnad

including a series of the eruption products of the Ciomadul volcano.
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]t+ f-Efil*E*#t4m. 4 - StkD fall units tri41lfi...n5. t ' '-ff,r6l{f: EDw.trh,r,
/j 4. ffiXtf{E{* 4 cm Th6" -#$l:1fi.:{e 4 cm UTD.(iK'i}}i-r\e*n6f{.. 1D k
#Sr1tr*ft+i1 |.'-z^ t-> < $'t{'i+ilTb6" aDWT'{-X.6D{Affii*.. bfraftli/1tnflirllt
Tit/J[.,/tu5#.tr\;#;ft{tr*/;L.fr. ,Rf.i l ihi l1T 3mlJl-. rkdr{+rR }i zokm}&,*(T
20-25cm o)tr 8 T;dD bn6 r. & i. rl.. #.J L - 2 km3 ffiH LI#.:E* n6 "

wn'hfr.t*wTw{iDEL&w#tr!ffi. (ic D . rffifiH*.rr e'oF+r,flFfl|lHa,Ff ;rt#e 6 .'t
L ./: 8 i'tl+ t. '. :0)y{ffifrJDf4.* if*4J l0m T.. 3 - 4 tfkO flow units I:tlU ,rtt6 rr..

r .ftr b tr fr &.0>W.Etft ( ffiX|;fr:{X 10cm) & l'"lffi D!ffi!(tJ L/t' r>tJ 6 " EHHH'{* 5 -
10cm O 6 o)rt\* <.. 4OX#Y't|H6* F*-AEffiDf 4 t4 FTh6. 6##a'$lt;',fl&)
, i t t lJ L',.

ftt#Bl: t*tRE DffiffA rllR &E'{fi Lt 6lF * *,! 4 m orH frWJh\H'lET 6 " : t'Ll: i*
L6'tfrffiffitrJ LE,t2n6tr * t - Zm4-ffiHffitr fi\hlLL(*d 0 .. ffifu^rltrir#tffi l:
tftffi-t 6 : Llr J - <)E7YL4ffii){€.ffi L. ffiz}<ftfffi€ t tc/:.ubl: tEffifr#,+-^t 6 J. i
t i f l-> /: L L&r<Wt6" ff i f f  lkrlntr{i Ciomadul 2(dJOl*ffAfgtl: htcoT#tr*l l
t :Fd D bn 6. ilr lF'l# #'/<u at (R o ̂  nffi.I: 3 m D) Lo F 3 o tal Ei)\;d D bn 6 /r\,
<nlJr,frffi rsfitrf#E€ffib . -#Bl:'NtXgEf\€ *.n6 (seghediand Szakacs, 1988) o
: n{*ffitrAAr4. tj lc)"tr hl:lH* , t:.tKL L# U(* tz< '"?rtrBftA t(ftd r- o lt
< l' < tk*fi,f*#i: Jt 6 rEffiWJ LZ L rrn 6" 6 LA tr fr 0:zlcftiH * q, /J l/nii/68 F*
- A lt:Ytnfr,* tr/;t',6ffin/J t, ''o

5. EH l . ' -2.  LWEWff iW LD+trE€ff i
LitD Tusnad /EFffi 2 km DWEEDffiBHIiWE F^-r-OES[i:ffiH t,. I6H F^- r^

OT',[i? . ?/f bbWE F--f^ ] D frt, \ L7)ZLrtrb. ti{., 'tEE F^-Z^ilJlFO+tE#B("
#EEf,&ffi,HlJ t/l#*R.. W6ffifffll, r/a'8 n.. 6E f'."-r^i\EttrJ D fiu ''J. &itEX q,
f.&/r =t o :o: &i*: DffigAD-f (H&rt\w-fr,tf i l : t i-TL.6 r Lh,b 6H?-i/ 6
n6 " /cti',/[,Jx{f JtR#[I: bbffiffiljFt& M&l*ftt 6 z - 3 [Ea6E i.^'-z^{tf*4^
ntrt6Xtki:4 D/: "I6E,|4 6 b 6.

WEiftlbffi+rJLWlt'bft4?fH'irE,t ./:'3 tr... 10,070 + 180 yr BP (MBN-456) LD
'uc+ft{-dft{+ t->)nl-t,6 (Juvigne era1.,I994) . IEJ[*l: Mohos rkn,E4ffitrffiTEA'ft,
ffiEo> 'oc+fttHi* 7,610+60 yr BP (Lv-2070) &E.t'i:iEftl?6ft (Juvigne etat.,1994) \
#.*a K-Ar +ftiF.tjEt: }. 6 Ciomadul ^ il D'ffi$)JHffl 1 - o -?7 tvla & l*tilE t: et'i€ -r

(1.6" HE q2{t. .  f t*SH^ D#ff i+tJo>#Erb6E-Lt#A+DfrHryn (I ;< 6 <ff iryJ
fR) tri=L r( 'oc+ftiFtJ*E& 2 Elffi[ ',. >36,770 yr BP (NUTA-3409) L > 42,650 yr BP
(NUrA-3 622) 0IFEX&4#|:. " t&#'/(tr o)ffitrtDffiffi* tt.. fr*8H,kft*! 1 n +-ffi L D

Juvigne er a/. ( 1ee4) Dtf5#..&qffi L(*d D . +trnljE L/;frt&+ DftH+tJ1)'uc+t\
6ltt*-'lFjffiDttr&zrf 6d) & Tffi Lti{.. t* ( €t.€ =fzo :o)qH tr!-=l,.(l*.. *
it'J ( t>fi,=T\ r/JL ri\.. 1) fi14+OfrH+rJIt, ft*4HADWEW FtJ,ffi7>rli2ksl:
},6 6 DTi>6, 2) ft#4q^l: &6 LH.,,n6-4D#5rtrffithSar$Jf:,t*/JE+FfirdrH
irlF. 3 n( \ t6 D t H#L(L \6 .. 3)'*C+ft fEA Eb brt,., i> 4t",{* eb'" 6 FrlE,
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Last eruption and iB 14C age of Ciomadul volcano, Romania

Ichio MORIYA*, Mitsuru OKUNO**, Toshio NAKAMURA***,

Alexandru SZAKACS+*** and loan SEGFIEDI**'|tr

* Department of Geography, Faculty of Letters, Kanazawa University,

Kakuma-machi, Kanazawa, 920- 1 1, Japan.
** Graduate Student (JSPS Research Fellow), Graduate School of Human Informatics,
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*** Dating ard Malerials Research C-enter, Nagoya University,
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**** [nst. Geol. Geofi. Romania, Str. C-aransebes 1, 78344 Bucarest 32 Romania.

Abstract

A 9 - 0.22 Mavolcanic chain rangps in the west of the Carpathian Mountains, Romania. These

volcanoes are younger in southward. At the southernmost of the volcanic chain Ciomadul volcano,

a cluster of more than 10 dacitic lava domes was dated at 1 - 0.27lvla by K-Ar dating. Juvigne er

al. (Igg4) has obtained a toc age of 10,070 + 180 yr BP (MBN-456), dating a piece of charcoal in

the pumice flow deposit of the last eruption. We have obtained, hou'evet, rather older tuc ag"s,

i.e., >36,770 yr BP (NUTA-3409) and ) 42,650 yr BP (NUTA-3622), dating a organic material

just underlying the pumice fall deposit of the last eruption.

Key words: Romania, last eruption of the Ciomadul volcano, toc age
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