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A Polyphase Exhurr]ation of Ultra-High-P Eclogites from Nowa
Wies in the Ladek-Snieznik Metamorphic Unit, the Sudetes
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Eclogites occurring to the NW of Nowa Wie$ appear ina 10 m
long exposure of successively alternating eclogite, amphibo-
lite, eclogite, amphibolite, eclogite, layered gneiss, rodding
gneiss, streaky gneiss and layered gneiss. A metabasite body
has the form of an asymmetric boudin.

The eclogite underwent peak P-T conditions at 33 kbar and
770 °C inferred from inclusions of phengite (3.4 Si p.f.u.) in
omphacite. Garnet and omphacite pairs (Ellis and Green, 1979)
gave a temperature range of 750-680 °C at pressure between
15-20 kbar as estimated from equilibria among garnet, clino-
pyroxene and phengite in calibration of Waters and Martin
(1993). The minimum pressure inferred from the jadeite con-
tent in secondary omphacite yielded pressure of 11 kbar (Hol-
land, 1980) at 650 °C. Amphibolitisation of the eclogites started
with an influx of fluids at temperatures of 700-640 °C and pres-
sures of 12—6 kbar, and continued at temperature dropping to
560 °C and pressure decreasing to 6—4 kbar (Holland and
Blundy, 1994; Plyusnina, 1982). The streaky gneiss underwent
peak P-T conditions at temperature of 650-700°C and pressure
of 10—11 kbar. A narrow strip of the layered gneiss between
the streaky gneiss and metabasite might develop from a vein of
a porphyritic granite.

The geothermobarometric estimates show that the minimum
conditions of the eclogite facies metamorphism overlapped
amphibolite formation and corresponded to the maximum P-T
conditions recorded by the streaky gneiss. This consistency tes-
tifies to transport of the eclogitic bodies from a depth of c.
120 km upward to the lower crust (c. 30 km) where they be-
came trapped by rheologically contrasting, fluid-rich gneisses
and started to yield to retrograde amphibolitisation.

Most rocks of the studied assemblage have two sets of E/SE-
-ward dipping, steep to subvertical foliations and two sets of
differently oriented lineations. Differences in structural inven-

tories and kinematics imply separation of these rocks by tec-
tonic boundaries. The eclogites contain planar fabric which was
formed by rotational strain in a thrust regime (top-to-the-SW in
present-day coordinates), with but weak overprint of sinistral
oblique slip. The post-eclogitic amphibolites mimetically in-
herited planar fabric from the eclogites and mostly developed
a new one in sinistral shear regime with oblique slip kinematics
and subvertical folding. The linear rodding gneiss developed
from the porphyritic granite by early subhorizontal, high-T
constrictional flow and graded into the layered gneiss during
sinistral oblique slip changing to NW-directed thrusting, fol-
lowed by weakly expressed normal dip-slip ductile faulting.
The streaky gneisses have records of an early mylonitic fabric
obliterated by strong high-T recrystallisation/migmatisation,
synmetamorphic folding and dextral slip. These processes led
to a composite fabric which was later deformed during a super-
posed sequence of oblique sinistral slip passing to NW-directed
oblique thrusting, followed by normal dip-slip. Accordingly,
all the lithologic elements of the exposed assemblage represent
a tectonic collage, the individual elements of which differ with
early tectonic history, but share later deformation in the sinis-
tral subhorizontal to oblique slip regime dated. Ductile shear-
ing in this regime is dated between 340 and 334 Ma (Lange et
al., 2002; Marheine et al., 2002). This constraints the minimum
age of their juxtaposition.

The Nowa Wie$ metabasite body is a boudin produced by
both subvertical and subhorizontal extension. It belongs to
a narrow, c. 4 km long belt, which is interpreted as a relict of
a crustal shear zone, with early thrust and subsequent top-to-
-the-N strike-slip kinematics. The early W/SW-directed thrust-
ing of the Nowa Wies eclogites is inconsistent with kinematics
of an oblique Carboniferous collision between the Sudetes and
the Moravo-Silesian domains. This may suggest that the up-
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ward transport of the UHP rocks under eclogite facies condi-
tions, monitored by blastesis of primary pargasite, occurred at
different time and in different geodynamic setting.

In the eclogites no fabric can be assigned to the mineral re-
licts of the UHP event, thus deformation at the extreme P-T con-
ditions remains undeciphered. A pronounced metamorphic layering
expressed by garnet-rich/garnet-poor and occasional pargasite lay-
ers developed during the HP syntectonic eclogitic metamorphism.
The earliest recognizable deformation in eclogites is marked by
asymmetric aggregates of garnet or pyroxene, with pargasite in
pressure shadows and by oblique growth of pargasite in the
amphibole layers. They indicate oblique thrust associated with
some dextral slip component due to top-to-the-SW/W movement
marked by steep stretching lineation. The eclogites started their
way to the surface from a depth of c. 120-100 km. At a depth of c.
70-60 km they already possessed a metamorphic layering
associated with SW/W-directed thrusting, which may suggest ex-
humation of the Chemenda type. During the upward transport
eclogites were fragmented into smaller bodies. At a depth of c.
35-30 km, eclogitic bodies became emboddied into streaky
gneisses. Crustal fluids brought about the retrograde amphibolites
with distinct fabric in localized shear zones. At a similar depth
gneisses and eclogites were intruded and encompassed by a high-
T porphyritic granite in which they form xenoliths subjected to
further boudinage during subhorizontal constriction and ensuing
sinistral oblique slip. These occurred still at high temperature evi-
denced by a polygonal fabric of dynamically recrystallized
plagioclase. The sinistral shearing (top-to-the-N) imparted to the
rocks exposed at Nowa Wies$ subhorizontal stretching lineation,
oblique fabric, subvertical folding, and subhorizontal boudinage

at temperature of 560-640 °C and relatively shallow depth of 6—
4 kbar. These features started to develop still at mid-crustal levels,
possibly owing to lateral tectonic escape. The last ductile event
recorded by the studied rock assemblage is normal faulting to the
E. This represents the final stage of exhumation of the eclogites
which occurred under extensional conditions of a collapsing
orogen.
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