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The Passeier-Jaufen Line: a tectonic boundary between
Variscan and eo-Alpine Meran-Mauls basement

by Richard Spiess’

Abstract

A cataclastic to mylonitic horizon, called here the Passeier-Jaufen Line, has been recognized within the Austro-
alpine Meran-Mauls basement, running from north-west of Meran to south of Sterzing and passing through the Pas-
seier valley and the Jaufen pass. The pattern of radiometric mica age distribution within this basement strongly de-
pends on the trend of the Passeier—Jaufen Line. Micas north-west of this line are Cretaceous, while Variscan or par-
tially reset mica ages prevail south-east of it. These age data together with the recognition of the tectonic boundary
in the field, definitely document a tectonic juxtaposition of the Cretaceous and Variscan Meran-Mauls basement
portions, and a general north-west side up movement along the Passeier—Jaufen Line. The trend of the Line reflects
strong affinities with that of the Periadriatic Lineament between Pustertal and Meran and with another Tertiary my-
lonitic horizon within the Variscan Meran-Mauls basement. The Passeier—Jaufen Line is therefore interpreted as co-
eval with the Periadriatic Lineament which evolved as a result of the Tertiary indentation of the Southern Alps.

Keywords: Austroalpine, Meran-Mauls basement, Passeier-Jaufen Line, mylonitic-cataclastic horizon, Rb-Sr

and K—-Ar systematics.

Introduction

The occurrence of Cretaceous mica ages within
the Austroalpine Meran-Mauls basement is re-
stricted to its north-western part (AMMB in Fig.
1; ScHMIDT et al., 1967; SATIR, 1975; THONI, 1980,
1981, 1983), while Variscan cooling ages or mixed
ages are only reported from the south-eastern
part (VMMB in Fig. 1; THONI, 1981, 1983; DEL
Moro et al., 1982). This distribution pattern has
been interpreted as an effect of juxtaposition of
two different crustal levels along a tectonic
boundary (DEL MORO et al., 1982; THONI, 1983).
Unfortunately, except for a very short segment at
the Jaufen pass (DEL MORO et al., 1982), such a
tectonic boundary has never been recognized in
the field, nor has its trend been sufficiently con-
strained by radiometric age data. Probably be-
cause of the possibility that this tectonic bound-
ary directly coincides with the Passeier, Wannser
and Jaufen valleys, further field research was not
encouraging. However, since this tectonic boun-
dary has recently received much attention in the

literature (SELVERSTONE, 1988; SCcHMID and
Haas, 1989), recognition of its exact location was
inevitably required. This recognition is the pur-
pose of the present paper: two distinct ap-
proaches have been chosen. First, direct evidence
for a tectonic horizon was sought along the
above-mentioned valleys. Once such a horizon
was found, biotite- and white mica-bearing sam-
ples for radiometric geochronological analysis
were collected along both sides of it (Fig. 2). Sec-
ond, in areas where morainal or alluvial deposits
prevented the recognition of any cataclastic or
mylonitic zone, as in the most part of the Passeier
and the Jaufen valleys, samples for geochronol-
ogy were taken as close as possible along the pro-
jected trend of the tectonic horizon. This horizon
is called here the Passeier-Jaufen Line.

Analytical techniques

White mica and biotite concentrates for Rb-Sr
and K-Ar analysis were obtained by mechani-
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Fig. 1 Simplified geologic-tectonic sketch of the base-
ment in the surroundings of Meran. Inset shows loca-
tion within the Alps.

1 = Alpine Meran-Mauls basement (AMMB) plus
Schneeberg Complex; 2 = Variscan Meran-Mauls base-
ment (VMMB); 3 = Variscan granitoid; 4 = South Al-
pine basement; 5 = Tauern Window; PJL = Passeier—
Jaufen Line; Ky-zone = Kyanite-zone; Sil-zone =
Sillimanite-zone; PL. = Periadriatic Lineament.

cally crushing the rock samples and grinding the
mineral concentrates in an agate mill according
to standard procedures. The purity of all mica
concentrates was higher than 99%, and the grain
size taken for analysis was 150-250 pm.

Ar measurements were made on a VG5400
gas mass spectrometer (Vienna). Reproducibility
was better than 5%. with the muscovite Bern 4M
standard. K was measured by atomic absorption
(Perkin-Elmer A.A.S. 5000) using international
standards. The calculated correlation coefficient
was 0.999822 + 5.

The isotopic dilution method was used for all
Rb/Sr analyses. All Rb and Sr measurements
were made on a VG ISOMASS 54E (Padua). The
reproducibility in time for the 87Sr/86Sr ratio using
the NBS987 Sr-standard is better than 0.15%c
(1o); the measured mean #7Sr/#Sr ratio for this
standard is 0.71018 = 2. The blank for the whole
chemical treatment is < 2 ng Sr. All uncorrected
Rb-Sr model ages were calculated using an initial
87Sr1/86Sr ratio of 0.71014.

The following constants were used for age cal-
culations (STEIGER and JAGER, 1977):

K-Ar method:

A(#Kg )4.962 X 10-10y-1

AAOK,) + N'(WK,) = 0.581 X 10-10y-1

4K =0.01167% (atomic percent}

Rb-Sr method:

A(]Rb) = 1.42 X 10-11y-1

strontium atomic ratio: 86Sr/88Sr = (0.1194

The error values of the K—Ar ages were calcu-
lated according to the following formula: error =
5 X age / % Ar.

The error values reported for the Rb-Sr ages
were calculated combining the error of the
87Sr/86Sr ratio with that of the 8Rb/%Sr ratio in an
unfavourable way. The error of the 37Rb/8¢Sr ra-
tio is usually about 1.5%.

Considering the analyzed grain size of
150-250 pm, the blocking temperature model of
JAGER (1973) and PURDY and JAGER (1976), com-
bined with the reopening concept of THONI
(1981), were applied to interpret the radiometric
mica ages. These concepts assume that white mica
behaves as a closed system for Rb-Sr at temper-
atures below ca. 500 °C and for K-Ar below ca.
350 °C, while biotite behaves as a closed system
for K-Ar and Rb-Sr at temperatures below ca.
300 °C. The first loss of 4°Ar,,4 and $7Sr,,, within
biotite and of *Ar,, within white mica during
metamorphic overprinting of already metamor-
phosed rocks should not occur at temperatures
under 300 °C and 350 °C respectively, while the
first loss of 878r,, within white mica occurs at
temperatures over 500 °C. According to these
concepts, mica ages obtained from the eo-Alpine
basement are either cooling ages (K-Ar mica
ages and Rb-Sr biotite ages), partially reset
Rb-Sr white mica ages, or totally reset Rb-Sr
white mica ages if they come from rock samples
overprinted in middle amphibolite facies condi-
tions. The mica ages of the Variscan basement are
either pure Variscan cooling ages or, when af-
fected by very low grade Alpine metamorphism,
partially reset Rb-Sr biotite and K—Ar mica ages.

Preliminary location of the Passeier-Jaufen
Line: radiometric geochronological constraints
from the literature

Although a huge number of radiometric mica
ages have been produced for that portion of the
Meran-Mauls basement with an eo-Alpine am-
phibolite facies overprint (SCHMIDT et al., 1967;
SATIR, 1975; THONI, 1981, 1983; DEL MORO et al.,
1982; ZANTEDESCH]I, 1991), only a few of them are
located close to the presumed trend of the
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Fig. 2 Sample locations: small full dots are sample locations of new radiometric age data and data from the liter-
ature. Sample numbers marked with letters AA, KAW and T refer respectively to data from DEL MoRo et al. (1982),
SATIR (1975, and unpubl. data) and THONI (1980, 1981 and 1983). Abbreviations: AMA = area with Rb-Sr ec-Alpine
white mica ages (THONI, 1983); PJL. = Passcier-Jaufen Line; SPF = Stilfes—Penserjoch-Fartleis Line, PL =

Periadriatic Lineament. Inserts labeled Fig. 3, Fig. 4 and Fig. 3 refer respectively to those figures.

Passeier—Jaufen Line (SATIR, 1975; THONI, 1980,
1981 and 1983; DEL MORO et al., 1982). Even
worse is the situation along the Variscan part of
the boundary, since for the whole Variscan
Meran-Mauls basement not more than 12 Rb-Sr
or K-Ar mica ages are available in the literature
(TuONI, 1981, 1983; DEL. MORO, 1982), of which

seven are located near the supposed tectonic
horizon (Figs 2, 3,4, 5 and Tabs 3, 4).

Altogether, the few radiometric age data
known from the literature suggest that, from Me-
ran to Saltaus, the Passeier—Jaufen Line runs
somewhere within the western slope of the Pas-
seier valley, while from Saltaus to St. Leonhard it
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may follow the covered floor. Besides this, the
ages from the Jaufen pass (DEL MORO et al,
1982; TuoONI, 1983) clearly show that the
Passeier~Jaufen Line runs across this pass. How-
ever, further mica ages are lacking, and in the
Jaufen valley DEL MORO et al. (1982) traced the
Passeier— Jaufen Line exclusively according to
the trend of the valley.

New field evidence of the Passeier-Jaufen Line:
cataclasitic and mylonitic zones along the
Passeier, Wannser and Jaufen valleys

PASSEIER VALLEY
(MERAN-SALTAUS-ST. LEONHARD)

In the southern Passeier valley, a cataclastic zone
follows the western slope continuously from
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north-west of Riffian to Saltaus (Fig. 5). This
cataclastic zone is mainly bounded to the east by
a muscovite-bearing granite gneiss body, with a
margin greatly reduced in grain size due to brittle
deformation, appearing in the field as a 10-30 m
thick blue band. A further short segment of this
cataclastic zone outcrops along the Passeier
valley road at km 13 from Meran, cutting
through brittly deformed amphibolites and para-
gneisses. From this point northwards it can no
longer be recognized within the western slope.
Between Saltaus and Riffian its trend coincides
substantially with the boundary traced by Lo-
RENZONI and ZANETTIN-LORENZONI (1966)
which, according to these authors, separates
"strongly crenulated paragneisses without silli-
manite" to the west from "non-crenulated para-
gneisses with sillimanite" to the east. These au-
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Fig.3 Passcier—Jaufen Line (PJL) between St. Leonhard and Jaufen pass. A sudden change of isotopic ages occurs
across this tectonic line. North-west of PJL, Rb-Sr and K—Ar mica ages are eo-Alpine, south-east of it they are
Variscan or partially reset.

Numbers in rectangles: ages in millions of years + error: Symbols: squares Rb—Sr mica ages; circles: K—Ar mica ages;
open symbols: white micas; full symbols: biotites. Letters D, S and T: data respectively from DEL MORo et al. (1982),
SATIR (1975) and THONI (1980, 1981, 1983). Sample numbers of new data shown outside rectangles. Small full dots
outside rectangles: sample locations. Full marked line: observed tectonic lines; dashes: proposed continuation.
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thors traced the boundary even further to the
south-west, as far as "Schloss Thurnstein" above
Meran (Fig. 5).

WANNSER VALLEY
(ST. LEONHARD-JAUFEN PASS)

The term "Jaufen Line" was first introduced by
DEL MORo et al. (1982), when they recognized a
sudden change in mica ages in rock samples col-
lected on opposite sides of a fault zone situated at
the Jaufen pass. Now, on the basis of new field ev-
idence, this tectonic zone can be traced continu-
ously from the Jaufen pass to St. Leonhard (Fig.
3). From the Jaufen pass to the floor of the Wann-
ser valley below Auf3erwalten, intense ductile
deformation in lower greenschist facies condi-
tions led to the formation of a 5 km long and
sometimes up to 200 m thick mylonitic horizon.
From AuB3erwalten towards St. L.eonhard, the ac-
tual mylonitic zone is mostly hidden by the allu-
vial deposits of the Wannser valley but it arises
again within the Pfistrad stream.

JAUFEN VALLEY (JAUFEN PASS-STERZING)

DEL Moro et al. (1982) postulated that the
Passeier—Jaufen Line coincides with the trend of
the Jaufen valley. The existence of a tectonic line
cutting the Jaufen valley near St. Anton in an
NW-SE direction had already been recognized
by Friz (1975), who called it the Ratschings Line
(Fig. 4). Some Tertiary mica ages north of the
Ratschings Line but within the Austroalpine
(SATIR, 1975; THONI, 1980; DEL MORO et al., 1982)
suggested that the Ratschings Line is younger
than the Passeier—Jaufen Line and offsets the lat-
ter, so that the Passeier—Jaufen Line only appears
south-west of St. Anton. However, mylonites
were only recognized near St. Anton and not fur-
ther south-west, and their nearly horizontal atti-
tude makes it unlikely that they belong to the
vertically oriented mylonites of the Passeier—
Jaufen Line.

A strongly tectonized zone outcrops east of
the Jaufen valley between Gospencid and Elzen-
baum and may correspond to Friz’s (1975) Rat-
schings Line (Fig. 4). It secems reasonable that the
Passeier-Jaufen Line, running south of the Jaufen
valley and not along the valley floor, was not dis-
placed by the Ratschings Line but joins it near
Gospeneid. However, this hypothesis cannot be
corroborated by direct field evidence because of
the thick morainal and alluvial cover of the
southern slope of the Jaufen valley.

The Passeier—Jaufen Line: effect on the pattern
of radiometric age data distribution

37 new mica ages are presented here. These new
ages can be added to those already reported in
the literature (SATIR, 1975; THONI, 1983; DEL
MORO et al., 1982) which come from samples lo-
cated along the recognized Passeier-Jaufen Line.
Therefore, the Line can be traced not only by
field evidence but also by a total of 60 radiomet-
ric mica ages.

To prove whether or not the eo-Alpine and
Variscan basement was really juxtaposed along
the recognized mylonitic zone, most of the new
data (22) were collected specifically from be-
tween St. Leonhard and the Jaufen pass. Eleven
new mica ages come from the area around the
Jaufen valley. The remaining four come from the
Variscan basement along the Passeier valley.
These new data (Tabs 1 and 2) are discussed to-
gether with those already reported in the litera-
ture (Tabs 3 and 4) with the discussion following
the various segments outlined in the previous
section.

ST. LEONHARD TO JAUFEN PASS

Data: The samples selected for geochronological
analysis were taken from a 500 m wide band
flanking the mylonitic zone on both sides. Exact
sample locations are shown in figure 3 and listed
in table 5. New data are reported in tables 1 and
2, and data from the literature in tables 3 and 4.

The trend of the age data recognized at AuBer-
walten, where samples 157, 61 and 58 were col-
lected (Fig. 3), 1s representative of the general pat-
tern of mica age distribution along the whole my-
lonitic zone. At AuBlerwalten, sample 61 was taken
from a two mica gneiss lens preserved within
anastomosing mylonites of the central part of the
strongly tectonized horizon. Sample 58, a coarse-
grained biotite-, garnet- and staurolite-bearing
paragneiss, comes from north of the horizon and
was collected approximately 400 m from sample
61. Sample 58 lacks practically any retrograde
overprint and its mineral assemblage reflects the
peak temperature conditions reached during eo-
Alpine amphibolite facies metamorphism. Sam-
ple 157 is a white mica-bearing granite gneiss, lo-
cated south of the mylonitic zone. The distance
between samples 58 and 157 is approximately
700 m; the shortest distance between the mylonitic
zone and sample 157 is about 200 m.

Sample 58 gives a Rb-Sr biotite age of 79 £ 1
Ma, ie. perfectly consistend with the general
trend of biotite ages within the eo-Alpine Meran-
Mauls basement reported in the literature
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(SATIR, 1975; DEL. MORO et al., 1982; THONI, 1983;  morphic conditions during the eo-Alpine orog-

see also Tabs 3 and 4). Sample 61 gives K-Arages  eny, with temperatures up to amphibolite facies

of 152 + 10 Ma on biotite and 212 + 11 Ma on  conditions on one side, but too low to reset the

muscovite, while the white mica of sample 157  Variscan mica ages thoroughly on the other, were

gives a K/Ar age of 244 + 4 Ma (Tabs 1 and 2). juxtaposed tectonically. The 212 + 11 and 244 +
Interpretation: Interpretation of the obtained 4 Ma K/Ar white mica ages reflect the fact that

age data is unambiguous. The juxtaposition of eo- ~ white mica is more retentive than biotite for Ar,,

Alpine cooling ages (79 + 1 Ma) and mixed ages  during heating.

(152 £10,212 + 11 and 244 + 4 Ma) along the tec-

tonic line emphasises the perfect correlation be-

tween dramatically changing mica ages and the JAUFEN VALLEY AREA

occurrence of the mylonitic zone in the field.

Both features demonstrate that the basement  Dara: Rock samples for geochronological analy-

portions, overprinted in clearly different meta-  sis were collected in two locations along the val-
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Fig.4 Passeier—Jaufen Line (PJL) near Jaufen valley. South of PJL all Rb-Sr and K-Ar biotite ages are only par-
tially reset. North of PJL, Cretacecus mica ages prevail west of RL (Ratschings Line) and Tertiary mica ages pre-
vail east of it. Across dashed segment of RL, no evidence of a change in age can be observed. Boundary of Tertiary
mica ages (BL = Brenner Line and full line marked RL) may define detachment surface along which Austroalpine
basement slipped off the updoming Tauern units.

Numbers in rectangles: ages in millions of years + error. Symbols: squares Rb—Sr mica ages; circles: K—Ar mica ages;
open symbols: white micas; full symbols: biotites. Letters D and S: data respectively from DEL MORo et al. (1982)
and SATIR (1975). Sample numbers of new data shown outside rectangle. Small full dots outside rectangles: sample
locations. Full marked line: observed tectonic lines; dashes: hypothetized continuation.

i
\
|
)
\
\
ley )
.44
\)
[

——Ontr. att val




419

THE PASSEIER-JAUFEN LINE: A TECTONIC BOUNDARY

UEBOSLIEA CF €SI LE F £8£998°0 9L’ TL 0651 0T'L8¢ wrl 057051 oK PBOI I9NUIDA $STOUS o3ueId 181
UBISLIBA v ¥ 1ve ST+ 9rLSTT 81Ty ore 06°¢59 wl 05Z—0ST anolq Alrea penuQ ssougered Z8¢
oudry 150 6CF €9PSPL0 | 08'TCT 0F'€l 08’198 wrl Og7—ST amoiq Ko[[ea uajner ssioud usgne | (L7
omd[y-09 T+68 P+ S9PIS80 LOTT1 0v9l1 0£°€Co wrt )5z sino Kofrea usgnep ssrougered §9¢
UEBISLIEA £+ 881 LLF SLEGTOT 9r'¢lt 0501 08°¢0¥ w 067051 aolq peox jser0y ddng ssioudered 65¢
UBOSLIEA cFevl 9C + ¥89¢6°0 LUTTL 0L 01 09°c0v w 057081 anolq [ISeIY20H ssrougered L
autdjy—-o9 1Fe6L €1 7 6S0F0°'T TTS6T 0y OreTr wrrl 0Gz-051 oK peox ssed uagner Isiyoasedn 69¢
surdpy-o2 1+98 €1 F €SLYP60 0 voT 8F'¢ OL6SE wr 067051 aAnoIq ssed uapner smgasesnu 99
UEDSLIEA v F 9L ST ¥ 675891 0L°08¢C 099 06°€85 wrrl e7—0S1 anolq ssed uajner sspougered 79
omdry-o09 T¥6L STFLTILTT e 1P or'e 0T 9% wrl g6z-051 anoIg peou ssed uapner ssroudered 8¢
UBOSLIEA €FL9T CT FTE60TT 101z 00’8 00°¢<¢ wrl 67051 anolq peoa ssed uaynep sstougered 9¢
UBOSLIBA £+ 97C 0T F002vT'1 LEYEL 0L €l 09'609 wrl 067-0ST amoIq peox ssed usyner 1smyosesn S
UBISLIEA ¥ F16C 09 F 6t+79C°T S6'8¢T 008 0L C19 wrl g6z—-0ST oK peo1 ssed uoyner istyoseonu 13
suldpy-09 T+8L 6¢ F S€T00°T £CHoC oT'¢ 09°¢Sy urd 0S7—0ST oo pIeyquoa7ns ssrougered €8
juawaseq | (B 9de 1S05/1S;8 ISoe/qQM s | wdd 25, | wrdd gy ¢ az1s uread [e1um Aedog ABojoyy apdwes

‘Kafrea Io1asseq :dnoid pryi ‘eare Lafpea uogner :dnoid puo
-09s 'ssed uopne[ pue pIeyuoa] 1§ UsamM1dq 4 :dnoid 114 1squnu o[dwes Fuisearour 0] FuIpiosoe pajsi] pue sdnoid 99Iy] Ul paIapio aIe 98y "uontod 1uawaskq
i so[dwes Jo UOBIO] SMOYS UWIT|0D IS8T "HTOTL () JO OLR ISgs/1S,e [EIIUI UE SUISN PRIRINOEd ‘Sa8k [opOwW PaloalIodun a1k sage ||y sofe omolq 1IS—qy MON [ 9U[




UBISLIBA 91 T o7 L6 TT9L 06°L wl 05Z—0ST 211A00SN T yorvjuerd sstoud 91ueId 91
UROSLIEA 97 szl <8 br'Ee 06'9 wr 057051 amoiq spred sstous uodne g1
UBISEIRA 1T F¥LZ L6 8676 09'8 wr 9gz081 2]1A00SN stapIeg ssioud uogne Gt
UBISLIBA b T IPC $6 IS€S 01’6 w ()5Z—0S T amoiq Aa[[eA NenUQ ssrougered 782
oudry IFST 59 85'S 676 w0570 T amoiq Aa[ea udyney sstoud uagne 0LT
surdyy-09 CF €8 €8 vOLT 178 ur ()Sz-0S T amoiq A3j[ea udyner ssioudered $9T
UBISLIBA 11 ¥ 0T 96 PI YL vS'8 w OSZ0ST aImoIq peoi 3s310] ddng ssiougered 65T
outdpy TF I 8 20'81 0L'Tl wr OG7-05T 911A00snW prouadson ssrougered ¥
UBOSLIBA I1F€11 1S v0' 1y 66'8 wr (O6Z0S1 ajmoIq [ISEIYOOH ssrougered L
surdjy-09 17 6L L8 6€¥CT 00'6 wrl 0g7-ST amoiq peox ssed uoynef 1SIYOSBOTII 69€
UBOSLIBA L¥6E1 6 1128 876 w0575 T aymo1q U0)[RMIISSTY sstougered 81
Z UBISLIBA ¥ F T $6 8Z°0S €T6 wr 067081 21TAODSNI U eMISSSTY ss1oud aymes3 LST
m ourd|y-02 €T 9 16 LT€T v'6 wt 05705 T a1no1q ssed uagner 1SIISBOTUT 99
M UBJSLIEA LFGET 6 82°0S €6 wm (057-0ST 211019 ssed uogner ssiougered 9
UBISIIBA 11+ 21T €6 £9°C6 601 wr 0SZ0ST 211A008NW peo1 ssed uayner ssiougesed 19
UBDSITEA 01 ¥ 281 08 88°SS 90°6 wl O5z-0S1T amoiq peoi ssed uayner sstoufered 19
UBOSLIBA v ¥ 92C 87 1S°6F 1€'8 wr (OS5 T a1o1q peoa ssed usyner 1SIYDSEOI 99
UBISLIBA LFSHT L6 08'ZS 86'8 w 057051 ajoIq peol ssed uaner ISIYOSBOTL 143
ourdry-oe b F 99 88 08+ 86 w (OS7ST apa0osnu pIBYUOIT 1§ ssroudered 39
suld[y-09 LT 09 vZ LS'1T 606 wr 05751 aolq peox ssed uayner ssrougered €5
sudiy-09 €F 79 16 LT'€T br'6 w 0S7-05 1 2)1A00SNW pIequoa 1§ ssrougered 1S
UBOSLIBA 11 ¥ L0T €6 60°€6 76701 w OgZ0ST 3)1A00sNUL pensyd ssfaud ojueId 0S
outdy-09 v ¥ 8 €8 05'12 099 w 57051 9)1A00sNI piequoa 1§ 1STYOSEOTW 81
Judmdseq (e) 98e PHYY o | o TP IV | O % az1s ure1d [erun Anpedog Kooy ajdures

Kaqea 1o19sseq :dnoid piry) ‘ware Lsjea uoner :dnoid puoosas issed UsJnef pue pIequoOdT ‘1§ UIaMIdq Jid :dnoid 1811 “requnu sjduwes
Suisearour 01 Furprosoe pajsy pue sdnoid saxy) ur parepio aIe sady ‘uoniod juswoseq ur so[dWwEs JO UOTIEIO0] SMOYS UWIN[OD 158 'so3 [apoW IY—3 MaN 7 GUL

420



421

THE PASSEIER-JAUFEN LINE: A TECTONIC BOUNDARY

UBOSLIEA £861 ‘INOHT, Cl ¥ 508 7S6'L 76891 0961 444 w g67-0ST | 2nodsnu SI9}) Teau sstoud oyrueIs LLOET
UBOSUBA | 7861 “TB 19 O4OW 1a(I| €T 681 |STFRYSEZ |  96°LtY ‘ds jou ‘ds jou ds jou amoIq UBION pagwads 10u VV608
ueosueA | 7861 ‘TR 19 OO A | €T R0T |63 F 7480 |  Zecos ‘ds 1ou ‘ds jou ds jou amoIq UBIO pagmads jou VV808
surdpy-os paysiqndun ~d1ivg CFOpT 2)A09snW sneres Jo M MV
eud[y-09 SL6T MIVS 0T+ 111 10980 0r'¥8 9120 19 741 ds you SREALOSTIT URTeIN “1S ssleudoyiio MVIATYTT
UedSURA | 786T (819 OUOW THO | ZF OVl | S F [TH0'T 16812 'ds Jou -ds jou ‘ds jou 2T0K] wnequaz[y pogwads 100 | VY0708
ourdry 7861 B CAOW THA | TFTv | TFT9LLO 90011 dsj0u 'ds jou ds jou anoq wnequaziy pagioads jou VV6—6L
qud[y-09 | 7861 “TE 19 OMOIN THT | TIF €6 | S ¥ 0£2L0 by -ds jou ‘ds jou ds jou 2]1A008NW pPIEqUOIT IS payads jou VVEOR
ould[y-02 | 7867 “[B 10 ONOW 1A | 1 F8L |61 F 00T | 1097 dsjou ds 10u ds jou Amorq pIequUOYT 1§ payads 10U | YVE-08
ueastiBp | 7861 “18 19 OO T | €T F 97€ | 2F 99540 8¢ -ds jou ‘ds jou 'ds jou AIA0ISIU peo1 ssed uanep payads jou VVZ08
uedSLIBA | 7QAT “[R 19 OMOW TA| #FI¥Z |ZEF 0S8 T |  1S'8TE ‘ds jou ‘ds jou -ds 10U anoIq peo1 ssed usjner pagroads jou VVI—08
sudry-0s | 7861 “[B 19 Q4O TACT| 9F 98 | T F+TTL0 06'€ -ds jou ‘ds Jou ‘ds j0u 9J1A00SN peor ssed ueyner paywads jou VVI-08
suld[y-02 | 78T “Te19 OMCIW TAA| T1F 6L |01 FL6E60| ZL 69T ‘ds jou ‘ds jou -ds jou amoiq peo1 ssed usjner pagwads jou VVI-08
auldyy-09 SL6T MILVS £FeL LEST TveEL 19220 1'€0C ds jou amolq USI[EMIOSSITg BIyosearu MVIAPETT
owdyy-09 £861 ‘INOH], £F¢8 08¥L°0 £LTe 8ST°0 §06 wr gep—(ST | S0 ssed uoynef sstaud onerdoona]|  165€T
surdry-09 €861 ‘INOHT, 9FGeT L6LTT T6LC £6£°0 1761 wr o7 < | 9aoosnur peoxr ssed ueyner | ssroud oymueid LLSET
Judmase(q loyne (B 938 | 1Gu/1S;s | ISea/qie | wddig, | wdd qy | azis mad [ezouim Lypeao) Kooy ardures

"Z 213y 238 sUONEd0[ 3|dwes paje1op Ioq Ka[[ea Iotassed :dnoid piry) ‘eare £s[jes wopner :dnoss
pu0oss ‘ssed woTnEl pue preyuoa 1§ udamIaq Ifd :dnois ysig Joymne awes oy jo sojdures jo roquinu ojdures Suiseasour 01 SurpIodde poisy] pue sdnoid aa1q) u
paieplio are sa8y "uoniod juswaseq ur so[dwes Jo UOHLIO] SMOYS UUIN{OD SBT “YO0I AOYM [ILM PIIISII0d 21om 5age [V “OIIeIo)y w0y so3e oW IS—qY £ QUf




422

in two groups and listed according to increasing sample number of samples of the same author. First group of ages comes from PJL between St. Leonhard and Jau-

Tab. 4 K-Ar model ages from literature. For detailed sample locations see figure 2. Last column shows location of samples in basement portion. Ages are ordered
fen pass; second group: Passeier valley.
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ley floor (samples 265 and 270) and in four loca-
tions respectively south and east of the Jaufen
valley (samples 7,44, 259 and 282). Exact sample
locations are given in figure 4 and table 5. New
data are reported in tables 1 and 2, data from the
literature in table 3.

At Dorfl in the inner Jaufen valley, sample 265
from the valiey floor gives a Rb-Sr biotite age of
89 + 1 Ma and a K-Ar biotite age of 83 + 5 Ma.
Three samples (7, 259 and 282), from south and
east of the Jaufen valley respectively, give Rb—-Sr
and K-Ar biotite ages ranging between 241 and
113 Ma. Sample 270 from the outer Jaufen valley
gives a K-Ar biotite age of 15 + 1 Ma and a Rb-
Sr biotite age of 20 + 1 Ma. Sample 44 from the
eastern slope of the outer Jaufen valley gives a
K-Ar white mica age of 41 £ 2 Ma. All the new
ages agree perfectly with those already known
from the literature (SATIR, 1975; DEL MORO et
al., 1982).

Interpretation: For morphological reasons,
DEL Moro et al. (1982) presumed that the
Passeier—Jaufen Line coincided with the trend of
the Jaufen valley. The Cretaceous cooling ages of
sample 265 certainly prove that the rocks of the
northern slope belong to the eo-Alpine base-
ment. However, the low K—Ar and Rb-Sr biotite
mixed ages of sample 7 (113 + 11 and 143 + 2 Ma)
rather support the previously mentioned hypoth-
esis that the Passeier—Jaufen Line essentially runs
south of the Jaufen valley and joins the Rat-
schings Line at Gospeneid. Unfortunately, be-
cause of the bad outcrop conditions, the samples
collected for radiometric analysis are too widely
spaced to solve this problem unequivocally.
Nevertheless, the sudden change in ages clearly
demonstrate that the Passeier—Jaufen Line
passes through the Jaufen valley area. The data
also unambiguously show that the Passeier—
Jaufen Line does not cut the outer Jaufen valley,
since young mica ages prevail on both sides of
its outlet (Fig. 4). However, it is worth stressing
that these young ages are Tertiary and not Creta-
ceous.

PASSEIER VALLEY

Data: SATIR (unpubl. data quoted in THONI, 1983)
analyzed white mica from a rock sample located
approximately 500 m west of the now recognized
cataclastic zone, and THONI (1983) analyzed
white mica from the leucocratic granite gneiss
body flanking the cataclastic horizon to the east.
Sample 181 is a biotite granite gneiss located
300 m east of the cataclastic horizon (Fig. 5). Mica
ages tracing the Passeier—Jaufen Line further
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north come from an augen gneiss and a granite
gneiss located some hundreds of meters east of
St. Martin (samples 15 and 16) and a granite
gneiss (SATIR, 1975) located some hundreds of
meters south-west of it (Fig. 2).

The following mica ages were obtained from
the samples occurring east of the tectonic zone.
Sample 181 gave a Rb-Sr biotite age of 153 = 2
Ma (Tab. 1). The white mica of the leucogranite
gneiss gave a K-Ar age of 271 + 11 Ma and a
Rb-Sr age of 305 + 12 Ma (THONI, 1983; Tabs 3
and 4). Samples 15 and 16 gave K-Ar ages of
274 + 11 Ma and 246 + 16 Ma for muscovite and
125 + 11 Ma for biotite (sample 15; Tab. 2).
Clearly different mica ages were obtained from
samples collected west of the tectonic horizon.
The Rb-Sr white mica age of the sample north-
west of Saltaus is 146 + 5 Ma (SATIR, unpubl.
data). Micas from the granite gneiss sample
south-west of St. Martin gave a Rb-Sr age of 111
= 10 Ma for muscovite and K-Ar ages of 77 = 3
Ma for muscovite and 74 + 3 Ma for biotite (Tabs
3 and 4).

305412
271:11T

Fig. 5 Passeier-Jaufen Line (PJL) in southern Pas-
seier valley. West of PJL, Rb-Sr Cretaceous white mica
ages prevail within AMA and partially reset Rb—Sr
white mica ages between AMA and PJL (data S plus
sample 1141KAW Fig. 2), which prove that amphibolite
facies to upper greenschist facies temperature condi-
tions prevailed during eo-Alpine metamorphism west
of PJL. East of PJL, Rb-Sr white mica age is Variscan
and K-Ar mica ages are only partially reset. Overall,
ages prove a sudden change in temperature conditions
during eo-Alpine metamorphism across PJL.

Numbers in rectangles: ages in millions of years + error:
Symbols: squares: Rb—Sr mica ages; circles: K-Ar mica
ages; open symbols: white micas; full symbols: biotites.
Letters S and T: data respectively from SATIR (unpubl.
data) and THONI (1983). Sample numbers of new data
shown outside rectangles. Small full dots outside rectan-
gles: sample locations.

R. SPIESS

Interpretation: THONI (1983) defined an area
of Cretaceous Rb-Sr white mica ages within the
eo-Alpine Meran-Mauls basement and called it
"AMA" (Alpine mica ages). It coincides with the
area defined by HOINKES and THONI (1982)
where eo-Alpine staurolite crystals appear and
amphibolite facies metamorphic conditions pre-
vailed. Figure 5, which shows the eastern border
of AMA, reveals that west of Saltaus a band of
more than 1.5 km separates the eastern border of
AMA from the cataclastic zone. The width of this
band steadily falls towards the north (Fig. 2), and
the occurrence of partially reset Rb-Sr white
mica ages (SATIR, unpubl. data and SATIR, 1975;
see above), together with K-Ar mica cooling ages
(SATIR, 1975; see above) prove that upper green-
schist facies conditions were reached during the
eo-Alpine metamorphism. To the east of the tec-
tonic line, all available K—-Ar white mica ages
were only slightly rejuvenated during the Alpine
metamorphism, and the only known Rb-Sr white
mica age is still Variscan (THONI, 1983). This
shows that, east of the cataclastic horizon, the eo-
Alpine temperature conditions at the present
level of outcrop were very different and probably
never exceeded 350 °C. Therefore, these data sup-
port the interpretation that the eo-Alpine base-
ment was tectonically juxtaposed against the Va-
riscan Meran-Mauls basement along the cataclas-
tic zone shown in figures 2 and 5.

Discussion

Although the Passeier—Jaufen Line has already
been invoked by various authors to explain the
juxtaposition of Variscan and Cretaceous mica
ages within the Meran-Mauls basement, this tec-
tonic line has never before been recognized in the
field. The new field and radiometric age data
combined with those from the literature now pro-
vide a sound data base, which allows the
Passeier—Jaufen Line to be traced in great detail.
Concerning the development of the Passeier—
Jaufen Line, interesting hypotheses were pro-
posed by SELVERSTONE (1988) and ScHMID and
Haas (1989). In the Passeier-Jaufen Line SEL-
VERSTONE (1988) expected a continuation of the
Brenner Line, that she interpreted as a Tertiary
low angle normal fault along which the Austroal-
pine basement slipped off westwards during the
updoming of the Penninic Tauern Window. SEL-
VERSTONE’s interpretation requires a "west side
down" movement along the Passeier-Jaufen
Line. This sense of movement is opposite to that
inferred by the distribution of younger Creta-
ceous ages north-west of the Passeier—Jaufen
Line and older Variscan ages south-east of it.
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Instead, the continuation of the Brenner Line
may be traced by the distribution of Tertiary mica
ages. If this criterion is applied, then the "Brenner
Line" defines a detachment surface at the bottom
of the Austroalpine basement, coinciding with the
small fringe of Tertiary overprinted Austroalpine
rocks (SATIR, 1975; THONI, 1980; DEL MoORO et al.,
1982) surrounding the Tauern Window near
Sterzing.

Scamip and Haas (1989) assume that the
Passeier-Jaufen Line formed during the Creta-
ceous, in response to the backthrusting of the
Otztal basement ecastwards. The north-west side
up movement along the Passeier-Jaufen Line
would fit this Cretaceous backthrusting hypothe-
sis, and the regional distribution of Cretaceous
mica ages north-west of the Passeier—Jaufen Line
might support the hypothesis that it formed as a
consequence of Cretaceous uplifting.

Alternatively, the Passeier-Jaufen Line may
represent a fault zone coeval with the Periadri-
atic Lineament. In this case, the amount of uplift
along the Passeier—Jaufen Line would be defi-
nitely less than 10 km, further raising a basement
which had already risen and cooled to below
300 °C during the Cretaceous. This interpretation
is supported by the occurrence of some unusual
60-million-year-old (partially reset?) ages from
samples located close to the tectonic boundary
(Fig. 3) and the fact that the Passeier—Jaufen Line
and the Periadriatic Lineament are parallel.
Moreover, an already dated Tertiary mylonitic
zone (SPF, Fig. 2) with the same trend as the
Passeier—Jaufen Line is known within the Varis-
can part of the Meran-Mauls basement (SpPIESS,
1991, 1992). The Passeier—Jaufen Line is there-
fore interpreted as a coeval tectonic horizon
which evolved because of the Tertiary indenta-
tion of the Southern Alps.
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