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Ciomadul is the youngest volcano of eastern-central
Europe. It is a dacitic lava dome field with a central
volcanic complex. Eruption started 1 Ma with intermittent
lava dome extrusions separated by long repose times.
The Ciomadul Volcanic Complex developed from 160 ka
and the last eruption occurred 30 ka.
The eruption products are dominantly potassic, crystal-
rich dacites with fairly homogeneous petrological and
geochemical character.
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In-situ U-Th and U-Pb zircon model ages

Haramul Mic: (after Lukacs et al, 2018)

+ 157 ka dacitic lava dome

» the first volcanic product of the Ciomadul
Volcanic Complex after long (>150 kyr)
quiescence

Principal question: pre-eruption magma storage
conditions and eruption trigger of the renewed
volcanic activity
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e 157 ka dacitic lava dome

 the first volcanic product of the
Ciomadul Volcanic Complex after
long quiescence

« ca. 0.15 km3 erupted volume at 1.1
km? area
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« crystal-rich homogeneous high-K dacite

» average crystal content: 35-40%

* Plagioclase, amphibole, biotite, zircon,
apatite, titanite, Fe-Ti oxides

« groundmass: perlitic, vesiculated glass with
microlites

HY: 200 kV DET: BE HV:20.0kV DET: BSE

Satellite ©Tescan DATE: 07/03/19 500 um Satellite ©Tescan DATE: 06/11/19 1mm
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« felsic crystal clots:
plg+hbl+bt+interstitial vesicular glass

« bt-rich mafic enclaves with plg+hbl:
K-rich, shoshonitic bulk composition
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Vesiculated
interstitial glass in
the felsic clot

Vesiculated interstitial glass
in the mafic enclave

HY: 20.0 " DET: BSE
Satellite ©Tescan DATE: 06/11/19 1 mm I

Groundmass glass of the host dacite

v 200 kv DET: BSE
Satellite ®Tescan DATE: 06/11/19 1 mm
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Haramul Mic dacite

Homogeneous potassic dacite with high-SiO, rhyolitic glass
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has the same pattern — they are
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Glass trace element composition similar to that of the Fish Canyon Tuff
(Bachmann et al. 2005) except for Ba and Sr
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Amphiboles from both the host lava dome rock and the inclusions fall
entirely in the low-Al hornblende field suggesting relatively low temperature
crystallization from an evolved melt (compilation of experimental data is
from Kiss et al. CMP 2014)
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Trace element composition of
amphiboles from

(a) Mafic enclave; (b) Felsic clot and
(c) the dacite groundmass

has the same pattern — they are
indistinuishable from each other!

Online | 4-8 May 2020 = emipanczel7@gmail.com



£LTe Amphibole-plagioclase thermobarometry

RRRRRRRRRRRRR
Understanding Volcanoes

pressure (kbar)

0
I I | I I | I I | | I | | I . amph core
g L | O amphrim
at An,,
coex. amph-plag
9 | 4 O pairs
3F il
T estimate:
4 | 0 - Holland and Blundy 1994
B equation
5 o® -
O P estimate: Mutch et al. (2016)
6 | | | | l | | | | | | | | |
650 700 750 800

T (°C)
Crystallization of amphiboles and plagioclases occurred between 680-750°C,
l.e. at a relatively cold storage condition,
mostly at 2-4 kbar, i.e. 7-14 km depth
Rim temperatures (eruptive T): 700-730°C
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ALTe. ~ Similarities between Fish Canyon Tuff and Haramul Mic rocks
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Partitioning behavior for the Haramul Mic hornblende (average) rims compared to
FCT data (Bachmann et al. 2005)
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Partitioning behavior for the Haramul Mic (average) titanite compared to FCT data
(Bachmann et al. 2005)
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Similarities between Fish Canyon Tuff and Haramul Mic rocks

Partitioning behavior for the Haramul Mic (average) plagioclase rims compared to
FCT data (Bachmann et al. 2005)
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Partitioning behavior for the Haramul Mic (average) zircon compared to FCT data
(Bachmann et al. 2005)
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Fish Canyon Tuff and Haramul Mic —the Sc anomaly

Ratios of average trace element concentration in glass vs.
concentration in the whole rock for Haramul Mic compared to FCT data
(Bachmann et al. 2005)

Failry similar patterns,

but differences in the behaviour of

’ Ba, Sc

Possible explanations:
- No late Ba incorporation into amph
\ - Melting of biotite results in Sc

\& A enrichment in melt (glass)

% - Baenrichmentin the rock is a

source feature

- If Ba was in K-fp, it entered entirely

into melt before eruption, in
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Biotite resorption as possible source of Sc in the melt — rimward enrichment in Sc
observed in plagioclase and hornblende profiles
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What caused the rejuvenation of the viscous granodioritic crystal mush?

* role of mafic magma in the rejuvenation of some Ciomadul Volcanic Complex members
BUT in Haramul Mic dacite

* no evidence for magma mingling or mixing

* no evidence for heating (homogeneous crystallization temperature in hornblende)

* volatile-driven rejuvenation might have occured due to underplated mafic magma

Similar major and trace element contents of mineral phases, glass and bulk rock
composition observed in FCT and Haramul Mic dacite

!

wet oxidised calc-alkaline magmatic system

1 So easy to maintain and remelt?...

Despite the enormous volume differences, magmatic systems might have similar
characteristics.
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