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(Chesner2011) ; HDTHarranggaobDaciteTuff, OTT: Oldest Toba Tuff, MTT: Middle Toba

Tuff, YTT: The Youngest Toba Tuff

INDONESIA A TobaCalderaComplexNorth Sumatrandonesiais knownas

the largestQuaternaryCalderathat formed by supervolcano
eruption (8 VEI)

A The long axis of the depressionis parallel to the Sumatra

Fault(SF)

A TobaCalderawas formed by four major eruptions while the

biggestoneisthe eruption of the YoungesiTobaTuff (74 ka).
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1. PreviousWorks(EGU2019

A Focusedn textural study of the pumice clastfrom the youngestTobatuff eruption to estimate the decompressiorrate of
the biggestevent of Tobacalderaforming eruption by usingbubble numberdensity (BND)data.

A Theresult showedthat Tobacalderaforming eruption generatesa remarkablecalderaforming eruption representedby the
BND (10*¢10° mm3) value. It showsthat this eruption has high decompressionrate and variesin two order magnitude
rangingfrom 10° ¢ 108 Pal/s.

A Southernpumicesshow the lower value than pumicesfrom northern caldera Data about lithic distributions and mineral
componentsof YTTfrom the northern and southerncalderashowedseveraldifferent characteristics

A Thisfact suggestgossibility of different processeswhich causedifferencesof southern and northern deposits Therefore
understandingboth conduitand chamberprocessess neededto revealthe origin of differencesin deposits

2. Aim of this Study

A Thisstudyaimsto elucidate magmachambercondition by characterizinghe depositespeciallycrystalsfrom YT Teruption.

Bubble Terminology & BND Methods (Previous works)
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A In the
associatedwith several thin
layers such as crystal rich
layer (CRL) fine ash layer
(FAL) and lithic rich layer
(LRL) While in the southern

northern  part

part generally massive
pumicerich layer (PRL)

A Lithic type and abundanceis
different

A Crystal type and abundance
Is different



PreviousStudy
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Component Analysis -
(larger than 2 mm) - - -

A GSDsshow typical pyroclastic flow
deposits

A Lithic content is decreasing to
Southernarea
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Mostly consists of altered
welded and welded gray
fragmen clear quartz and
feldspar.

Difference

A Different variation of lithic
type in the northern and
southerndeposit
OrangeQuartzis only found
in northern deposit

Milky Quartz & Feldspar
abundances gettingincrease
in the Southern part of
caldera



ThisStudy
YTTCRYSTALPhenocryst

Major Mineral
Plagioclase, Biotit&sanidine Quartz

Minor Mineral
Amphibole, ZirconFeTiOxide,Allanite,

Apatite, Monazite, Sulfide (PyriteJopper - \A~
. BIOtIte(Bt)

General Characteristics of YPhenocryst M—iw =
A Most crystals have fractures and are | Variation in crystal abundancdl
anhedralin shape ¥

Plagioclasand biotite as maiminerals
Plagioclaséas a wide range of An
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Dominated by Fe rich Biotite
Phenocrysshows variations in shape,
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ThisStudy
YTTCRYSTALPhenocryst
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General Characteristics of YPhenocryst A Quartz crystal aggregates azemmon
A Havevariations in minerainclusions A Crystalaggregatebt-plg, plg-sa plg-sabt
A Melt inclusionsoccur inquartz, plagioclase, and

biotite minerals
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uartz and Feldspar Orange Quartz
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Major Mineral 3
Plagioclase, Biotit&SanidineQuartz, and Amphibole S

General Characteristics of YTT Free Crystal

A
A

A

Generallycrystals havenhedralshape
Commonlyfound abundantlyin thin layers above or below ¥
the PRL (Pumice Rich Layer) -
Crystalabundance differs between the northern and Crystal Aggregate
southern deposits, the north is dominated by quartz, while
the southern deposits are dominated piagioclase.
Thesize of the crystalsf southern deposits iglatively
smaller than in thenorthern deposits

YTT Fre€rystal Distribution
North, n=52 South, n=84

Plagioclase = Sanidine = Quartz Plagioclase = Sanidine = Quartz




Crystal (South, n:32 Plagioclase free crystal

41 Ant# (Core Compositions)s Size, n:30
7
53] .
; i . o
22 - ®o o () ®
5 I _° % e o
L 1 o~
£ 4 °
E ° °
0 o ! ! ! ! ! GN) 3 . . .
2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105More 2 o ¢
Size (mm2) 2 °
1 [} P ‘. PY [}
Crystal (North, n:52 0 ¢

7 20 30 40 Ant 50 60 70

6 -
> 5 Blue: South Sample&/ellow: North Samples
%: A Smallcrystalsgenerally have a low Ar#, whereaslarge
£ ) crystalshavevaryingAn#valuesfrom low to high

1

0 L T . T 1

05 1 15 35 4 45 5 55 6 6. 8 5 9 9 5 10 10.5More ..
Size(mm2) A YTT crystal€)z Plg Sa) have varyirgjzes

A Highrange of crystal size was found on
northern deposits
A Quartz haghe widest range o$ize

Blue: Plagioclaseorange: QuartzGray:Sanidine



ThisStudy
Plagioclase

Plagioclasshapeseuhedral& anhedral] dominated byanhedralshape
Typesof zoning:Oscillatoryzoning, reverse zoningatchy zoningnormalzoning 4
Mineralinclusions are common, consisting of. Zircon, Biotite, Iron Oxide, lImenite, Apa 73
Amphibole Allanite, Pyrite il
Sizesange from: 0.005 m#r 13.113mm?

Anortithe compositionranges from: An 21An87

Number(An #): Ca/ (Ca + Na + K) * %0

Plagioclasérom northern deposition shows a wider rangeAui# than Southern | NP Ve o
plagioclase T e T i
Crystal clotare only found on the NWleposit

Thereare two types of melt inclusion, withoand with cracks.
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ThisStudy
Plagioclase: Mineral Chemistry
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ThisStudy

Biotite

Biotite shapeseuhedral& anhedra) dominated byanhedral

Biotite colour:green brown- dark brown

Mineral inclusions are common, consisting of: small plagioclase, zircon, copper,
monazite ilmenite,allanite, and olivine

Biotite texture: Sieve, Kink

Mg content composition ranges from Mg 38g 48

Biotite in the northern depositdhas a wider range than biotite in trsuthern deposits
Mg#:Mg / (Mg + Fe) * 100%

Fe rich in Biotite in the north and south deposits)

Common bothn the northern and southerndeposits
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FeO/(FeO + MgO) vs MnO
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A Biotite in the northern deposits
show awider rangeof Mg# than
biotite in the southern deposits




ThisStudy
Felsic Mineral

Sanidine

A Sanidineshape:euhedral& anhedral dominated byanhedralshape

A Mineral inclusion is common, consist dircon,limenite, Apatite, l[ronOxide
A Or content composition range fromdr 54¢ Or 85

Or#:. K/ (Ca+ Na + K100 %

A Sanidindn the southerndeposits has a wider rang®r 54 t 85 ) thanSanidinein the northern deposits (Or 7473)
Quartz

A Quartz shapeanhedral

A Commonly form as aggregate

A Commonly experience with resorbéskture

A Generally has a fracture, glass fills the fracture

A Melt inclusion in quartz commonly wittracks

AnhedralSa EuhedralSa AnhedralOz

Glasdilled the fracture




