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~. Ir.lne Illot of accessory Cllro'l'te

COIiPOSitlOnS ,n srrprntlnites aroun" lIinUarn

(II, 'prlll,ry') as well as of ,ccessory cllro­

.,tes in lIarzburgites (H), in dunites (0),

,n" CllrO.lteS In lIassl_e cllrOllltitts (C)

last three fro .. !lrezovica ,n" Raduh.

t/pe peridotite fieldS IIIllt sh.cte,ll

( in Di(k • Bullen 11981)

20 40

wt-'l. CrZ03
f..!....9...:... Fe/Cr 20 3 plot of Tllayer (1910) show­

illg cOllpositions of all spinels analyzed fro.­

serpentillites around W,nklarn; range of 'pri­

lIary' cllrollites indicated. Field of strati­

for. ellro.ites frOIl fi9. 11 ill Bliss. Mac­

Lean {1915J, fielo of poOifor. cllrollites froll

f'9' 5 in Huss.lI'li et II. (1981).
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TIle~ arl hypidiOllorpllic and dark

reo in tllin stction. In, FelCr dugra. ,fter

Thayer (fi9. 2), tlleir COliposlt,ons plot in

tile 'podlforll cllro.lte' field. Also tile H0
2

and Fe
2

0
3

con cents an tllose of a1pille-type

pOdifor. cllro.lces. Tile co.posit,ons are s.­

.,lar to tllOse of oefinitely ophiolitic ac­

cessory cllro.iUs In dunites an" lIarzburgites

at BruoviCi ,nd Raduh/Yugoslavu (fig. 3).

Also otller crittria illdiuU sub-oceanic

upper.osc .antle as tile ult'.ite source.

4. llle pd.ary ",ltra.aflUtes "ere predo.l­

nantly layered lIarzbur9ites alld dunites witll

accessory (IlrOllites. Tnese rocks are typic.l

constituents of oplliol,us. Btuuse or the

lIarZburgi tes and tile (IIrOIlI te (OIiPOS I t ions.

tney callnot be parts of l,yered intrusions.

For the salle and 'ddlt,onal reasons, they

unnot be P.rU of sub-continental .antle.

Tnus, the Wintlarn serllent'llites were ori9i­

nally p,ns of sub-ocunic uppenost untie

althou9h tile ocu~ wu prOblbly lIarrow.

Tile Oberpfalz serpentinites are partly le­

cOllp,n,ed by, altlloug" Uctonic.lly sell.r.ted

fro., 'ec10gite-allpnlbol'tes' If tllese were

formerly partS of the Sille diu,e.-bered ophio­

lite sequence, tile ocean,c crust<ftl,ntle ..ust

1I... e oeen older tll,n tile HP lIeumorpllis. H I

of Blume1. As no indications of I former pre­

sence of gunet were found in the serpent,n;­

us, tile pressure rtaelled during HP m~umor­

ph;ul must tllen lIave been bet .."n II and 36

kb.r where eclogite formed frOIl amphibolites

out tne ultram,fitites not yet reaclled tile

gunet peridOtite f\elo (lower li"'ll aoout

36 koar for the Cr-rlcn eOflllositioll .• fter

O·,'"ll ,nd lIebb • \'/0001.

r sfNti/arm

f..!.i.:........ 5hpltfied geologiul Illp of part of

flit Bnaria. Blad dots. urpentinHe louli­

ties stlldito. 51 • SuotllurlngicIIIl. HO • Mol­

dan"lliCIIII, ltV • Zone of [rbendorf-Vonen­

str.us (including 10.. -gr'de nappe), lTT •

lone of Tepla-hlls (Doll.rllce); granites and

COver o.Hud; left. foreland (sedillellt§).

2. On the buls Clf • pUragreollie study of

tht serpentinltn, the rel1C5 of pre-urpen­

tine .In,,..15 were studted in detail strue­

tunll)' and especially chellically by electron

lIicroprobe. Their geocllelilical characteristics

were cOlllpared with the nUlierouS litenlure

d.U 'Hillbh for ultr.,ufitites of known

origin. An atu.-pt Wl$ Made to decipller tile

'1et'lIIorpllic lIistory of these bOdies. Tile

best outcrop rich in pre-serpentine lIineral

rei i(5 "1$ tile Gilgenberg quarry at I/inklarn

nur Obervhclltacll in tile Holdanubicu'l.

1. Tht IIIoJd.nubhn gneisses in liE Baurh ­

lu,t .lso _OU other glologicll units Hound

the US stu· contl'n I nu_oe,. of 5••11 SIH­

pentinlud peridotite bodlf$ .. ith lecton;c

contacts (fi,. 11. Si.ih,,. bodies ,_placed

In the NNW trending hI/it 10111 of ROIVlclo¥

(CSSM) w,re Interpretecl IS .111ine-type peri­

dotltn by Yejn." The pr1 • .,y nlt","e Of tht

ultr••• fitltes "U Hill In open quution.

Are they relics of for.,,. ocun;c cn;H indl­

c.ting tht presence of • for.,,. ocun, Or

niH? 1101' old ir' they? This type of study

Should .Iso be perfor_tcl on si.ll., rocks

whlell Ire upected in the kTB cOres.

J. Aliong tile 'prill"y' Ilinerals,~ pre­

do.-inltes. BeCiUse of re-equiHbration, only

the NtO content indicates deriYltion froll

teaonite pendotites in oph'olites. Ortllo­

pyro~ene co.-position correSpOnch to tnat in

tjpe III Ilpinotype peridotites of Oick ano

!lullen.~ (lIIgf,esio-hornlllell<le to

tremolite) is a liter lIIetalllorpllic product.

~ formed still later. No Indic.tions

of a for.-er presence of garnet "ere found.

TIle only Illneral wldcll lias partially retained

its pri.ary co.position is ~. Tllere are

several types of spinel witll different color,

for'l and eo",position If;g. 2); tile earlltSt

sp'nels are cllrolllites, til. later spinels were

for'led Sutcessnely dUrlllg various .etalllor­

pllic Hages.
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1. The Moldanubian gneisses in  NE Bavaria -
but also «ost other geological un i ts  around
the KTB s i te  - contain a number o f  small ser-
pentinized per ido t i t e  bodies w i th  tectonic
contacts ( f ig .  1 ) .  S imi lar  bodies emplaced
in  the NNM trending fau l t  zone of  Rozvadov
(CSSR) were in terpreted as a lp ine- type per i -
do t i tes  by Vejnar. The primary nature o f  the
u l  tramaf 1 t i  tes was s t i l l  an open question.
Are they re l i cs  of  former oceanic crust  ind i -
cat ing  the presence of  a former ocean, or
not? How old  are they? This type of  study
should also be performed on s imi la r  rocks
which are expected in  the KTB cores.

2 .  On the basis of  a petrographic study o f
the serpent in i tes ,  the re l i cs  of  pre-serpen-
t ine  minerals were studied in  de ta i l  s t ruc-
tu ra l l y  and especia l ly  chemically by e lect ron
microprobe. Their geochemical charac ter is t ics
were compared with the numerous l i t e ra tu re
data ava i lab le  fo r  u l  tramaf i t i  tes o f  known
or ig in .  An attempt was made to decipher the
metamorphic h is tory  of  these bodies. The
best outcrop r i ch  in  pre-serpent i  ne mineral
re l i cs  was the Galgenberg quarry a t  Winklarn
near Oberviechtach in  the Moldanubicum.

stratiform

podiform

20  40

wt.-Z C Os
F ig .  2 .  Fe/Cr  ? O3 p lo t  of Thayer (1970) show-
ing compositions of  a l l  spinels analyzed from
serpent in i tes  around Winklarn; range o f  ’p r i -
mary* chromites indicated.  F ie ld  o f  s t ra t i -
form chromites from f ig .  11 in  B l i ss  ♦ Mac-
Lean (1975 ) ,  f i e ld  o f  podiform chromites from
f ig .  5 in  Mussallam e t  a l .  (1981 ) .
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The chromites are hypidiomorphic and dark
red in  th in  section.  In  a Fe/Cr diagram a f te r
Thayer ( f ig .  2 ) .  the i r  compositions p lo t  in
the ’podiform chromite* f i e ld .  Also the TiO?
and Fe O contents are those o f  a lp ine- type
podiform chromites. The compositions are s i -
mi la r  to those of de f in i te ly  oph io l i t i c  ac-
cessory chromites in  dunites and harzburgites
a t  Brezovica and RaduTa/Vugoslavia ( f ig .  3 ) .
Also other c r i t e r i a  ind icate  sub-oceanic
uppermost mantle as the u l t imate  source.

4 .  The primary u l  tramaf i t i  tes were predomi-
nant ly  layered harzburgites and dunites with
accessory chromites. These rocks are  typ ica l
constituents of  oph io l i t es .  Because o f  the
harzburgites and the chromite compositions,
they cannot be parts of layered in t rus ions.
For the same and addi t iona l  reasons, they
cannot be parts of  sub-conti  nenta 1 mantle.
Thus, the Winklarn serpent in i tes  were o r ig i -
na l l y  parts o f  sub-oceanic uppermost mantle
although the ocean was probably narrow.

The Oberpfalz serpent in i tes  are  par t l y  ac-
companied by,  although tec ton ica l l y  separated
from, 'ec log i te -amphibol i tes* .  I f  these were
formerly parts of the same dismembered ophio-
l i t e  sequence, the oceanic crust+mantle must
have been older than the HP metamorphism M 1
of Blümel. As no indicat ions of a former pre-
sence of garnet were found in  the serpent in i -
t es ,  the pressure reached during HP metamor-
phism must then have been between 11 and 36
kbar where ec log i te  formed from amphibolites
but the u l  tramaf i t i  tes not yet reached the
garnet pe r ido t i t e  f i e ld  (lower l im i t  about
36 kbar for  the Cr - r i ch  composition, a f te r
O' He i l  I and Webb ♦ Wood).

f ig .  1- S impl i f ied  geological map o f  par t  of
HE Bavaria. Black dots ■ serpent in i te  loca l i -
t i es  studied. ST ■ Saxothur i ngiCum, MO - Mol-
danubicum, ZEV « Zone of Erbender f -  Vohen-
strauss ( inc luding low-grade nappe). ZTT ~
Zone of Tepla-Taus (OomaTlice); granites and
cover omitted; l e f t  • foreland (sediments).

3. Among the 'primary* minerals,  o l i v ine  pre-
dominates. Because o f  re -equ i l ib ra t ion ,  only
the N10 content indicates der ivat ion  from
tectoni te  per ido t i tes  in  oph io l i t es .  Ortho-
py roxene composition corresponds to tna t  in
type 111 alpinotype per ido t i tes  of Dick and
Bullen, Amphibole (tnagnesio-hornblende to
t remol i te )  i s  a l a te r  metamorphic product.
Chlor I te formed s t i l l  l a te r .  No indicat ions
of a former presence of garnet were found.
The only mineral which nas par t i a l l y  reta ined
i ts  primary composition i s  spinel  . There are
several types of spinel with d i f f e ren t  co lo r ,
form and composition ( f ig .  2 ) ;  the ea r l i es t
spinels are chromites, the l a te r  spinels were
formed successively during various metamor-
phic stages.
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F ig .  3 . I r v ine  p lo t  of accessory chromite
compositions in  serpent ini tes around Winklarn
(W; ‘pr imary ’ )  as well as of  accessory chro-
mites in  harzburgites (H ) ,  i n  dunites (D ) ,
and chromites in  massive chromit i tes (C)
las t  three from Brezovica and Raduta.
type per ido t i t e  f i e lds  (not shaded'
4 in  Dick ♦ Bullen (1984) .
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