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Dvurechenskii Mud Volcano – age and temporal variable activity
from earthquakes, tsunamis and geological samples
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Geological settings

SSQ,5 bqthrd chrbnudqdc ` “ltc ohd” LU nm sgd
sno ne ` ch`ohqhb qhcfd hm sgd Rnqnjhm Sqntfg nm 20
Itkx 0885 'ehf- 0+ 1(- Sghr LU v`r m`ldc Cutqdbg,
dmrjhh 'Vnncrhcd ds `k-+ 0887(+ ̀ mc hs g`r ` bq`sdq hm
sgd enql ne `m dknmf`sdc bhqbkd ~0 jl `bqnrr `mc `
lhmhltl v`sdq cdosg ne 1/50 l- Sgd LU g`r addm
enqldc ax sgd knb`k lnudldms ne sgd Sdsx`du Qhrd hm
M,chqdbshnm 'ehf- 1(-

Sgd nmkx hlonqs`ms cheedqdmbd hm sgd rsqtbstqd ne
sgd ̀ ci`bdms LUr hr sgd k`qfd neerds '~64 l( adsvddm
M ̀ mc R rdhrlhb qdekdbsnqr+ oqna`akx ax ̀  k`qfd e`tks
ynmd 'Jq`rsdk ds ̀ k-+ 1//2(- Ats ghfg bg`mfd`akd ek`qdr
nm dbgnrntmcdqr bg`q`bsdqhydc sgd CLU ̀ r sgd lnrs
`bshud rb`k`akd fdnknfhb`k naidbs hm sgd a`rhm-

Aims of this study `qd sn du`kt`sd9 h( sgd bq`sdq
`fd: hh( sgd mtladq ne dqtoshnmr+ `mc sgdhq `udq`fd
odqhnc: hhh( c`sdr enq sgd k`rs 2 dqtoshnmr: hu( dqto,
shnm o`q`ldsdqr `bbnqchmf sn sgd lncdk ne Ltqsnm
`mc Ahffr+ 1//2-

Materials

C`s` eqnl sgd DB BQHLD@ oqnidbs hmbktcd rv`sg
a`sgxldsqx fqhc vhsg ` rsdo ne 4 fdnfq`oghb`k rdb,
nmcr '~043 l hm M,R chqdbshnm – bntqsdrx ne I- Fqdhm,
dqs+ FdnL`q( ̀ mc ̀  fq`uhsx bnqd eqnl rs`shnm BQH/2,
2,406,AFB,13 'ehf- 1@+ 2(- Hm `cchshnm+ nsgdq c`s`
trdc qdedq sn9 h( srtm`lhr '33 dudmsr rs`qshmf hm 7//
AB vhsg l`whltl ̀ mc ̀ udq`fd kdudk qhrdr ne 3-4 ̀ mc
1-0 l 'MN@@ rhsd(: hh( d`qsgpt`jdr '1 54/ – qdfhr,

Ehf- 0- A. LUr+ d`qsgpt`jd dohbdmsdqr `mc CLU knb`shnm nm sgd Ak`bj Rd` a`sgxldsqhb l`o- B. LUr `mc `qd`r
vhsg antmc`qhdr `s 1/ `mc 14 jl eqnl dohbdmsdqr- @kk m`ldc `mc rstchdc LUr `qd nts ne 3/ jl ynmd- @klnrs `kk
onsdmsh`k LUr `qd nts ne 1/ jl ynmd 'nmkx 3 onsdmsh`k LUr `qd bknrdq sg`m 1/ jl: nsgdq 7 `qd `s chrs`mbdr ne 1/–
14 jl(-
Kdfdmc9 Sgd hrna`sgr rs`qshmf eqnl sgd bn`rs `qd 4/+ 0//+ 1//+ 4//+ 0///+ 04//+ 1/// `mc 10// l-
LUr – sns`k 028 naidbsr9 0- M`ldc LUr: 1- Onsdmsh`k LUr: 2- Dohbdmsdqr ne d`qsgpt`jdr qdfhrsdqdc ctqhmf sgd o`rs
bdmstqx: 3- Srtm`lh qdk`sdc dohbdmsdqr eqnl ghrsnqhb`k qdbnqcr: 4- L`hm e`tks rxrsdl-
Mnsd9 Dohbdmsdq rhfmr’ ch`ldsdq hr oqnonqshnm`k sn d`qsgpt`jd l`fmhstcdr9 h( qdfhrsdqdc – 0–5-0 L: h( srtm`lh –
3-8–6-4 L-



15/

sdqdc adsvddm 08// , 1//4(: hhh( AR a`sgxldsqx 'FDN,
C@R 1’ fqhc(: hu( ̀  rhcd rb`m rnm`q qdbnqc 'Jq`rsdk ds
`k-+ 1//2(: u( l`hm AR e`tksr – 43 khmdr-

Number of eruptions

Sgd CLU rhyd+ rg`od+ ̀ mc hsr sghmmdq toodq aqdbbh`
k`xdqr rgnv rhlhk`qhsx vhsg sgd lncdk ne Ltqsnm ̀ mc
Ahffr '1//2( bg`q`bsdqhydc ax ̀  rgnqs dqtoshnm shld
`mc sghbjdq aqdbbh` k`xdqr hm sgd bq`sdq a`rd- @b,
bnqchmf sn sghr lncdk+ ̀  4/ l,ghfg LU 'sgd ̀ udq`fd
enq sgd CLU( vhsg ̀  bnmcths ch`ldsdq ne 0/ l `mc
`m `udq`fd dqtoshnm shld ne 0/ g hr enqldc ax ~1/
dqtosdc eknvr 2-4–/-4 l hm sghbjmdrr-

Last 3 eruptions and the DMV crater age

Sgd lnrs hmenql`shud bnqd AFB,13 'ehf- 1@+ 2( bnm,
rhrsr ne 2 fdmdq`shnmr ltc unkb`mhb aqdbbh`+ rdo`q`s,
dc ax 1 tmchrstqadc gdlhodk`fhb k`xdqr- @m `cch,
shnm`k ~1 bl k`xdq ne tmbnmrnkhc`sdc gdlhodk`fhb

rdchldmsr+ bnudqr sgd anssnl nm sgd NENR ognsnr
'Angql`mm+ Rbgdmbj+ 1//1(- Sgtr sgd k`xdqr’ sghbj,
mdrrdr `qd 1+ 33+ 0/ 'G0 nm ehf- 2(+ 55+ 7 'G1( `mc
=06 bl-

Ehf- 3- Ehud u`qh`msr ne sgd k`rs 2 dqtoshnmr ne sgd CLU
`mc sgd ghrsnqhb`k d`qsgpt`jdr ̀ mc srtm`lhr hm sgd Ak`bj
Rd`

Ehf- 2- Ognsn ne bnqd AFB,13- K`xdqr G0 `mcG1 bnmrhrs gdlhodk`fhb rdchldmsr- Sgd
qdrs ne bnqd hr oqdrdmsdc ax ltc aqdbbh` eqnl sgd k`rs 2 dqtoshnmr-

Ehf- 1- LUr+ d`qsgpt`jd dohbdmsdqr `mc fdmdq`k sdbsnmhb ne sgd rstchdc `qd`- A. Rg`cdc qdkhde l`o ne CLU `qd`
eqnl sgd rv`sg a`sgxldsqx 'bntqsdrx ne I- Fqdhmdqs(- @ ek`f rgnvr knb`shnm ne AFB,13 bnqd- B. Rhcd rb`m rnm`q
qdbnqc ne sgd CLU bq`sdq '`esdq 5( vhsg bnmsntqr ne qdbdms ltc ntseknvr-
Kdfdmc9 Rdd ehf- 0-
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Qntfgkx 4 rbdm`qhnr `ants sgd k`rs 2 l`hm dqto,
shnmr bntkc ad c`sdc+ a`rdc nm rdchldms`shnm q`sdr
hm sgd ̀ qd`9 h( 5-14 bl.j` 'Rgmxtjnu ds ̀ k-+ 1//2(: hh(
0/ bl.j` 'Qnrr+ Cdfdmr+ 0863(: hhh( 17-4 bl.j`
'Vnnrhcd ds ̀ k-+ 0887(: hu( 3/ bl.j` 'Rgmxtjnu ds ̀ k-+
1//2(: u( 6/ bl.j` 'Vnnrhcd ds `k-+ 0887( – sak- 0+
ehf- 3-

Secondary eruptions and activations

Qdbdms ltc eknvr eqnl rdbnmc`qx dqtoshnmr+ knb`s,
dc nudq nkcdq nmdr+ `qd rl`kkdq hm unktld- @ qntfg
drshl`shnm 'bnmrs`ms ltc eknv sghbjmdrr ne /-14 l(
rgnvr 'ehf- 1A(9 1 nkcdrs ltc eknvr vhsg unktldr ne
~0// /// l2+ 0 – 3/ /// l2+ 0 – 1/ /// l2 `mc 2
xntmfdrs – 4 /// l2-

Snmftd,rg`odc ltc eknvr eqnl rdbnmc`qx dqto,
shnmr rghes bntmsdq bknbjvhrd 'ehf- 1A(- Sgdqdenqd+
fdnknfhb`k qdbnqc hm bnqd AFB,13 hr onrrhakd sn hm,
bktcd nmkx rdbnmc`qx dudmsr- Eqnl sak- 0+ sgd hmsdq,
u`k adsvddm ahf rdbnmc`qx ntseknvr hr 34–31/ xq:
adsvddm rl`kk nmdr – 1-4–14 xq-

Earthquakes and tsunamis

Sgd l`o ne LUr `mc d`qsgpt`jd dohbdmsdqr rgnv
sg`s LU ̀ qd`r g`ud addm ̀ rdhrlhb enq sgd k`rs 0// xq
'ehf- 0(- Sgd bknrdrs sn ̀  LU dohbdmsdq enq sgd vgnkd
a`rhm hr `s chrs`mbd =1/ jl- @rrtlhmf sg`s oqna`,
akx AR LUr g`ud mns dqtosdc ctqhmf sgd o`rs bdmst,
qx ̀ mc sgd dwhrsdmbd ne rdbnmc`qx dqtoshnmr+ vd bntkc

m`ld sgd qdfhrsdqdc ̀ bshuhsx rs`fd “rm`hk dqtoshnm”- Hs
hr bg`q`bsdqhydc l`hmkx ax rsqnmf `mc u`qh`akd f`r
drb`odr ̀ mc mdfkhfhakd ltc eknvr- Hs hr hlonqs`ms sn
`bbntms enq sghr rs`fd vgdm du`kt`sd sgd ldsg`md
bnmsqhatshnm eqnl LUr sn sgd ̀ slnrogdqd-

Conclusions

– LUr ̀ qd`r g`ud addm ̀ rdhrlhb hm sgd bntqrd ne sgd
k`rs bdmstqx- @ AR LU “oqnsdbsr” eqnl d`qsgpt`jdr
`m `qd` vhsg ` q`chtr =1/ jl:
– @r ehqrs ̀ ooqnwhl`shnm+ sgd CLU bq`sdq hr ̀  qdrtks
ne ~1/ `a`shmf l`hm dqtoshnmr:
– Sgd k`rs l`hm dqtoshnm v`r enkknvdc ax 6 nq lnqd
`a`shmf rdbnmc`qx `bshu`shnmr `mc ltc ntseknvr
vdqd fdmdq`kkx rghesdc bntmsdq bknbjvhrd- Hs hr onrrh,
akd sg`s sgdqd vdqd nmkx rdbnmc`qx nmdr:
– Rodbtk`shud bnqqdk`shnm adsvddm sgd shldr ne dqto,
shnmr ̀ mc srtm`lhr rtffdrs mdws LU ̀ fdr+ ̀ qq`mfdc
hm sdqlr ne oqna`ahkhsx 'ehqrs – lnrs oqna`akd(9 5-3+
3-4+ 07+ 14+ 1-5 j` ̀ mc sgd mdws dqtoshnm ̀ esdq =/-0 j`-:
– Sgd shldr adsvddm bnmrdbtshud l`hm+ ahffdrs ̀ mc
rl`kkdrs rdbnmc`qx dqtoshnmr vhsg ltc ntseknvr ̀ o,
od`q hm sgd q`mfdr9 02/–0 1// xq: 34–01/ xq: 1-4–
14 xq-

Acknowledgements. Rtoonqsdc ax9 Sgd DB 5EO
oqnidbs BQHLD@ , DUJ1,1//0,//0/3: Sgd DB 5EO
oqnidbs @RRDLAK@FD – DUJ2,BS,1//1,///8/:
Sgd QHK@ oqnfq`l’r Atkf`qh`m,Eqdmbg oqnidbs FDN,
GXCQ@SD 1.04-

S`akd 0- Sgd CLU9 ehud rbdm`qhnr ne dqtoshnmr eqnl otakhrgdc rdchldms`shnm q`sdr-
1 Sgd CLU `fd hr cdsdqlhmdc eqnl sgd mtladq ne dqtoshnmr '1/( `mc sgd `udq`fd odqhnc:
2 – Dqtoshnm hmsdqu`k hr o`qskx nts ne srtm`lh ghrsnqhb`k c`s`: 3> – Dqtoshnm – nts ne
srtm`lh c`s`: 4 Ehud srtm`lhr `qd nardqudc ctqhmf 0816 '2 hm 0 lnmsg: 1 hm 0 c`x(-

Eruption Time Sedimen-
tation Rate 

(cm/ka) Last (yr) Previous 
(yr) 

Before 
Previous 

(yr) 

First 
(MV Age1) 

(ka BP) 

Average Period (yr) 

6.25 1680 150 -1200 25.0 1,210 
10 1800 800 0 18.0 900 
28.5 1935 1580 1290 6.4 320 
40 1950 1700 1500 4.5 225 
70 1975 1835 1720 2.6 130 

References
Vnncrhcd+ I-+ L- Hu`mnu+ @- Khlnmnu 'Dcr-(- 0886- Mdn,

sdbsnmhbr ̀ mc ekthc eknv sgqntfg rd`eknnq rdchldmsr hm
sgd D`rsdqm Ldchsdqq`md`m `mc Ak`bj Rd`r’ O`qs HH-
HNB Sdbgmhb`k Rdqhdr Mn 37+ TMDRBN-

Rgmxtjnu+ D- E-+ @- @- O`rhmjnu+ @- R- Jkdrgbgdmjn+ U-
@- Jtsmhx- 1//2- Sgd ahffdrs f`r ids hm sgd Ak`bj Rd`
cdoqdrrhnm- – Fdnogxrhb`k intqm`k+ M@RT+ Jhdu+ 14.
1+ 06/–065 'hm Qtrrh`m(-

Jq`rsdk+ R-+ U- Rohdrr+ L- Hu`mnu+ V- Vdhhqdad+ F- Angq,
l`mm+ O- Rg`rjhm+ E- Gdhcdqrcnqe- 1//2- @bntrshb hm,
udrshf`shnmr ne ltc unkb`mndr hm sgd Rnqnjhm Sqntfg-

– Fdn,L`q- Kdss-+ 12+ 2.3+ gssq9..cw-cnh-nqf.0/-0//6.
r//256,//2,/032,/-

Ltqsnm+ A- I-+ I- Ahffr- 1//2- Mtldqhb`k lncdkkhmf ne
ltc unkb`mndr ̀ mc sgdhq eknvr trhmf bnmrsq`hmsr eqnl
sgd Ftke ne B`chy- – L`qhmd Fdnknfx+ 084+ 112–125-

gsso9..vvv-mfcb-mn``-fnu.rdf.g`y`qc.
Qnrr+ C- @-+ D- S- Cdfdmr- 0863- Qdbdms rdchldmsr ne

Ak`bj Rd`- – Hm9 Cdfdmr+ D- S-+ C- @- Qnrr+ 'Dcr-(-
Sgd Ak`bj Rd` – fdnknfx+ bgdlhrsqx+ ̀ mc ahnknfx- @l-
@rrnb- Odsqnk- Fdnk- Ldl-+ 1/+ 072–088-

Angql`mm+ F-+ R- Rbgdmbj- 1//1- FDNL@Q Bqthrd Qd,
onqs L41.0+ L@QF@RBG+ QU Ldsdnq+ l`qhmd f`r
gxcq`sdr ne sgd Ak`bj Rd`- FDNL@Q+ Jhdk-



151

Êàëåí âóëêàí Äâóðå÷åíñêè – âúçðàñò è âàðèàöèè
íà àêòèâíîñòòà îò äàííè çà çåìåòðåñåíèÿ, öóíàìè
è ñåäèìåíòíè ïðîáè
Àòàíàñ Âàñèëåâ, Åìèë Áîòåâ, Ðàéíà Õðèñòîâà

Àáñòðàêò. Ìàùàáíè ãàçîâè åìèñèè õàðàêòåðè,
çèðàò êàëíèÿ âóëêàí Äâóðå÷åíñêè 'ÄÊÂ( êàòî
åäèí îò íàé,àêòèâíèòå ãåî,îáåêòè â ×åðíî ìîðå
äíåñ- Ñïîðåä ïîñëåäíè èçñëåäâàíèÿ àêòèâíîñò,
òà íà ÊÂè å ñèëíî ïðîìåíëèâà- Òàçè ðàáîòà å
ïúðâà îöåíêà íà ïàðàìåòðè íà àêòèâíîñòòà íà
ÄÊÂ ñ íàé,äúëúã ïåðèîä è ñúîòâåòñòâàùèòå èì
îñîáåíîñòè íà êðàòåðà- Èçïîëçâàíè ñà äàííè îò
åêñïåäèöèîííè èçñëåäâàíèÿ ïî ïðîåêòà íà ÅÑ
BQHLD@ '1//2–1//5(: ðåãèñòðèðàíèòå çåìåòðå,
ñåíèÿ: èñòîðè÷åñêè ñâåäåíèÿ çà öóíàìè è îïðî,
ñòåí ìîäåë íà êîíè÷åí êàëåí âóëêàí-

Ñåçìè÷íèòå äàííè ïîêàçâàò+ ÷å ðàéîíèòå ñ
ÊÂè â ×åðíî ìîðå ñà áèëè àñåèçìè÷íè ïðåç ïîñ,
ëåäíèÿ âåê- Àêòèâíîñòòà íà åäèí „ñïÿù“ ÊÂ ïðå,
äîòâðàòÿâà çåìåòðåñåíèÿ ñ ìàãíèòóä íàä 0 Ì íà
ïëîù ñ ðàäèóñ 1/–3/ jl- Ñïîðåä ìîäåëà+ ãåî,
ëîæêèÿ „çàïèñ“ â ñåäèìåíòèòå è ïðåäïîëàãàå,
ìàòà âðúçêà „èçðèãâàíå íà ÊÂ – öóíàìè“+ êðà,
òåðúò íà ÄÊÂ å ðåçóëòàò îò ~1/ èçðèãâàíèÿ+ çà,
ïî÷íàëè ñëåä ïîñëåäíèÿ ëåäíèêîâ ìàêñèìóì
'07 jà(- Îöåíåíè ñà ïåðèîäèòå è ìàùàáèòå íà ïîñ,
ëåäíèòå ãëàâíè è âòîðîñòåïåííè èçðèãâàíèÿ+
ïðèäðóæåíè îò êàëíè ïîòîöè-


