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U-Pb systematics on zircons from chlorite gneiss of metavolcanic layer V 4
(7260-7800m) from the KTB-Hauptbohrung

~ CalhodoluminelOlfl.CI phologrlptls of zircons
Irom chlorile !J1$in.
No .......... zone IS separaled from I volumetrICally dorn....nt

magmlIJC etyStalisa\JOfl phase wilt! osciIlIo'Ol)' zonng and an
euhydtll CMltBf shapI;. The nm is probatly grown uncser
metamorptuc cond,llOtlS..
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EiQ.....1; UthoIogicaI prof. 01 lhe lower perl 01 the volcano
Hdmem.ry $4lries v". s.mpIed cNorite grMMSI homlnts
mil)' originate from 6!'ter.-.tlay8fS.

~ Concord.. diagram w~1l Ztfoon grlfl SIZII,acllOfl
01 chlontl gneiss. Ouoled lIfTors at' on Ihe 9!l% COIlliclenc:e
onIerval.

CalhodoUninMcence iwestigaliOn$ (Fig. 2 to 4' diaplay iii

po/'y-pnue grOW1to ~0tY. A x«lCIl'I'lOI'P i'lrMIr ZQOCI is

chetaeteriled by an inl..,... lfariabiify ol Ium~ with

spoiled ciornain.. In most QlWS. it dOes no! _ to
represent an oIdet' COfI, but an earty eo-mlgmltic zween
phes•. The volumetrical'" dominant m.gmatic crysl.1I11l1lon

phIS. is characterized by oscillatory zonng ancr In eut-edral
outer snape. The lnal z;,con phase forms I smell rm around
IN magm.liC cora. Oocnionlllly !his l~ overgrowth fills

up pr.elCisbng Iubf,s ~ QOrnlSlOn inlM$ on Ihe ~tic

cry'lll 11.111_. Such I'm. _111 ptObBbIy grown under
metamOfphlc conditiOns.

Uethoda

U-Pb analyses on zircons lrt'lm etllorl..pss. support~ by

ctotl'lodolwrolnesolnce ~igaliOns 01 i'Illlffilll ti'alrI growth

llNCtures.

R_"
Ff8gmenls 01 chlorije gneisses (450g) were hano.picl<;&d Irom

cutting sampler material (AAum5trecke 7900-7973m).

Ziroons from ehlorit. glIiss ale I'lorrloger\tous, coburless 10

pink. Iransptrllfl' and prismatic. IN::tu$ions .... minty
restricted to Ihe mer pert olIN grains. Oissokltion ptOC&$$8s

and/or clelic:ate mel.morphiC overgrO'<Wl led to corroded and
subrouncled, somelWnes pined ctystal flCQ.

....
DlCMTlinIIllon of Ihe elltNSiOn age 01 rnlUl....olcanic ")9$
(etlloril~) in !he ¥OIcano-~JYAries v4 (726Om
- 78Ollm, Fig. I), KTB-....uptbohn.ng.

SOInltr. F. unci 1.41..... H.

Inst~ut fur Allgemeine unci Al'lgewaodle ~ie. Moncn.o

From .ti,con "acUon 7553-2 (Fig. 5 and 6) the OUler rim was

removed by the air IMSion t6d'll'lique. Thus, the date point is

eonoordanlll 4" +I- 3 Ma (20). Smaller grafl sizllrlCllOtlS

(nol abraded) shoW small amounts 01 ~&d radiogenic

INd probably bound 10 i'lcorpofatlOtlS 01 older nCDr1

fragments. Therelore, dlla points shift to I'Iigher

201P1Jt206f"b.lges. It seems reasonable to relilte !he ~r
UIPb ages <II tha larger zircons to enhanced Variscan

metamorphic zircon overgrO'Mh (the 'over-eoncordance' of

1553·1 can probably be e:q)llnea by uranium loss).
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Conclusion.

The ega of 488 Ma seem to represent Ihe Ime of eJ(\ruslOl'l 0'

zircons from the melt. This prolol~h age 01 the volcanic

derivation oIlhe SInes v4 is ., good agreemenl with ages 01

m81abasiles from different layers of the KTB bore hole {v.

().w)r 1990: HOU1. et III 199J) and porIl to an exlenSlOf\I1

geod'yfIamic _no (v ().w)T 19!J3) If the voIearlo

sedimentary sanes v4. found dirllCfly below me lelled:OI'

honzon SE1, is compared to that 01 vI on top of the

recovered core seqU9nce (above 56Om) ttle 468 Ma·protolith

age Ippears 10 be at variance WIth thaI proposed lor the sil

ky·gf1-bio-g'le,sSls (metamotphlC overpnnlll 509 +t21-13 Ma

M~1er It al. 1990: S6lher ~ al 1993, 199-') The v1 - v4

COfl1ltatlOtlll SlrOf'lOly suppotled by petrogrIphoc swni\a.lltJ8S 11

WI ICC8tJ1I tne 488 Ma·age. and 9flOl1I possible tnrUSIJflg.

the IlJEl 01 lt1e thermal overpr.,t (metamorptllsm?) wrthlfl

sedltnenlary pans of Ihe sef!8S v1 (and v4?) probably reflects

Itla age 01 lhe source area. Funher InveSligal+orlS on these

volcano·sedimentary series ate needed
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U-Pb systematics on  zircons from chlorite gneiss of metavolcanic layer V 4
(7260-7800m) from the KTB-Hauptbohrung
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Alme
Determination of the extrusion age of meta-volcanic layers
(chlorite-gneiss) in the volcano-sedimentary senes v4 (7260m
- 7000m, Fig 1), KTB-Hauptbohrung.

Methode
U-Pb analyses on zircons from chlorite-gneiss, supported by
cathodoluminescence investigations of internal zircon growth
Structures.

ReauIts
Fragments of chlorite gneisses (450g) were hand-picked from
cutting sampler material (Räumstrecfce 7900-7973m)
Zircons from chlorite gneiss are homogeneous, colourless to
pmk. transparent and pnsmatic. Inclusions are mainly
restricted lo  the toner part ot rhe grams Dissolution processes
and/or delicate metamorphic overgrowth led to corroded and
subrounded, sometimes pitted crystal faces

Cathodoluminescence investigations (Fig 2 to 4) display a
poly-phase growth hisiory A xenomorphic inner zone is
characterized by an intense variability of luminescence with
spotted domains In most cases rt does not seem to
represent an older core, but an earty co-magmatic zircon

phase. The volumetricalty dominant magmatic crystallization
phase is characterized by oscillatory zoning and an  euhedral
outer shape The final zircon phase forms a small rim around
the magmatic core Occasionally this zircon overgrowth fills
up pre-existing lubes end corrosion mtets on the magmatic
crystal surface Such rims were probably grown under
metamorphe conditions.

From zircon fraction 7553-2 (Fig. 5 and 6) the outer rim was
removed by the air abrasion technique Thus, the dale point is
concordant at 488 W- 3 Ma (2 o). Smaller gram size fractions
(not abraded) show small amounts of inherited radiogenic
leao probably bound to incorporations of older zircon
fragments. Therefore, data points shift to higher
207PbZ206Pb-ages ft seems reasonable to relate the lower
U/Pb ages uf the larger zircons to enhanced Variscan
metamorphic zircon overgrowth (the 'over-concordance' of
7553-1 can probably be  explained by uranium loss).

Fig. 1. Lithological profile of the lower pan of the volcano-
sedimentary senes v4 Sampled chlorite gness fragments
may ongmate from different layers

Fig. 2 to 4: Cathodoluminescence photographs of zircons
from chlonte gneiss
An inner zone is separated from a volume!realty dominant
magmatic crystallisation phase with osciilaiotv zoning and an
euhydrai outer shape The rtm is probably grown under
metamorphic conditions

Fig. 5 and 6i  Concordia diagram with zircon gram size fraction
of chlorite gneiss Quoted errors are on the 95% confidence
interval.

Conclusions
The age of 480 Ma seem io  represent the time of extrusion of
zircons from lhe melt. This protolith age of the volcanic
denvation of the senes v4 is m good agreement with ages of
metabasrtes from different layers of the KTB bore hole (v
OuADT 1990. Höca. et al, 1993) and point to an extensional
geodynamte scenario (v. OuADT 19931 If the voteano-
sedimentary senes v4, found directly below the reflector
honzon SE1. is compared to that of v l  on top of the
recovered core sequence {above 560m) lhe 488 Ma-protolith
age appears to be at variance with that proposed for the silk
ky-grt-bio-gneisses (metamorphic overprint at 509 +12/-13 Ma
Miller et a i .  1990. Soiiner el al. 1993. 1994) The v l  - v4
correlation ts strongly supported by petrographic similarities If
we accepte the 400 Ma-age and ignore possible thrusting,
the age ot the thermal overprint (metamorphism?) within
sedimentary parts of the senes v l  (and v4?) probably reflects
the age of the source area Further investigations on these
volcano-sedimentary series are needed
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