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The relationships between numerous small bodies of (U)HP
eclogites and their country rocks in the Ladek—Snieznik meta-
morphic unit (LSMU), the eastern part of Orlica—Snieznik
Dome, West Sudetes, are still unclear. Recent hypotheses as-
sume either joint (U)HP history of all these rocks, or tectonic
emplacement of eclogites during the post-UHP event. The prob-
lem is enhanced by the complicated structure of the LSMU and

strong diversity of the eclogites with respect to their protoliths
and peak metamorphic conditions.

In the Snieznik unit (SU) of the LSMU, eclogite-gneiss con-
tact zones were studied at two localities: near Nowa Morawa
and Bielice. The SU eclogites have calc-alkaline affinity and
experienced conditions of T = 660-780 °C, P >29 kbar (Bakun-
Czubarow, 1998). The ages of 341 + 7 and 329 + 6 Ma for UHP
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peak, and 332.6 + 2.3 Ma for amphibolite-facies metamorphism
(Brueckner et al., 1991; Steltenpohl et al., 1993) suggest their
rapid exhumation. SU eclogites occur as thin, up to 300 m long,
boudinaged bodies. They are in part amphibolitized, especially
in outer parts of the boudins. The extent of their retrogression
strongly depends on deformation. Besides, the effects of partial
melting are visible. Post-eclogitic rocks display textural and
compositional diversity from garnet amphibolites to biotite
amphibolites (Smulikowski, 1967). Amphibolites consist of
Ca-amph (Si 6.3-6.7;, Mg/Mg+Fe 0.35-0.6) + pl(An 25-35)+
qtz + ti + bt (Mg/(Mg/Fe 0.3-0.5, X Ti 0.03-0.065) +grt
(alm 48-62, py 27-32, grs 15-29, sps 0.5-3.5) £ rt = ilm.
Lower-grade metamorphism is testified by high-Si (>7.0) horn-
blendes passing into actinolite and tremolite, chloritization of
biotite and the presence of prehnite. P-T estimations based on
works of Hammarstrom and Zen (1986), Holland and Blundy
(1994), Johnson and Ruhterford (1988) and Plyusnina (1982),
established the amphibolite facies conditions at 650 + 30 °C;
6.0-7.5 kbar.

The SU eclogites occur within two-feldspar gneisses of still
uncertain (sedimentary or igneous) origin. Microprobe data
show mineralogical diversity of the gneisses at their contacts
with eclogites. Metabasites near Bielice are surrounded by fine-
grained rocks, sometimes having schistose texture with mineral
composition: pl (an 2-7)+ kfs + qtz+ ms (Si 3.12-25)+ bt (Mg/
Mg+Fe 0.1, X Ti 0.004-0.01),+ grt (alm 83—87, py 0.8-1.8,
grs 1.5-3.5, sps 7.4—12.5) + ap + zr. Near Nowa Morawa, fine-
grained gneisses lying at direct contact with metabasites are
distinctly different — compositional parameters of plagioclases,
biotites and garnets have other values. Their mineral assem-
blage is pl (an 20+3) + kfs + qtz + bt (Mg/Mg+Fe 0.4-0.6, X
Ti 0.04) + ms (Si 3.065-3.25) + grt (alm 64—67, py 8—10.5, grs
5.5-6.5, sps 17-20) + ap+ zr. Gneisses immediately adhering
to the post-eclogitic rocks often contain Ca-rich garnet, analo-
gous to that observed in orthogneisses of the Miedzygoérze unit.
Their composition is: p/ (an 17-35)+ kfs + qtz + grt (alm 53—64,
py 1.5-14, grs 26-32, sps 1-8)+ bt (Mg/Mg+Fe 0.1-0.5), X Ti
0.02-0.085) £ ms (Si 3.15) + ap + zr + ti. In the present stage
of study it is hard to decide whether the specific composition
of garnets from Nowa Morawa is connected with diffusive ion
exchange between the contacting rocks or with independent
metamorphic processes experienced by the gneisses. Gneis-
ses of the Bielice type also occur in the vicinity of eclogite
bodies near Nowa Morawa, but not at immediate contacts
with metabasites. Their mineral assemblage is: pl(an 0.5-4) +
kfs + qtz + ms(Si 3.15) + bt (Mg/(Mg+Fe) 0.005-0.10, X Ti
0.009-0.015)+ gt(alm 76-92, py 0.5-2.5, grs 1.5-3, sps 3-2) +
ap + zr. Thermobarometry in most of the studied gneisses gives
unsatisfactory results, due to the high Ca content in garnets or
very low Mg content in biotites. In the low-Ca garnet-bearing
Nowa Morawa gneiss, combination of grt-bt thermometer with

phengite barometer yielded 650 + 50 °C, 7 kbar (Ferry and
Spear, 1978; Massonne and Schreyer, 1986).

In the eclogite bodies near Nowa Morawa, intercalations
of HP felsic rocks were found. They are Al-rich granulites,
strongly differing from all gneisses in the neighbourhood of
the HP rocks. Their composition is: p/ (an 15-20) + qtz + gt
(alm 57-61, py 29-34, grs 4.5—13, sps 0.8—1) ms (Si 3.35-3.49)
+ ky + staur (Mg/(Mg+Fe) 0.25) + bt (Mg/(Mg+Fe) 0.7-0.74;
X Ti 0.03-0.04) + kfs + rt + ilm + zr. Barometer of Massonne
and Schreyer (1986) with grt-phe thermometer (Krogh and
Raheim, 1978) yielded 650 + 20 °C, 1115 kbar.

No relics of high-pressure minerals were found in the Bie-
lice and Nowa Morawa gneisses. Taking into account granu-
litic rocks with distinctly different composition preserved
within metabasites, tectonic contact of the gneisses with
the (U)HP eclogites in the SU is suggested. This implies am-
phibolite-facies metamorphism (650 + 30 °C, 6.0-7.5 kbar) as
the emplacement conditions. In supplement to the presented
results, geochemical comparisons of felsic rocks, structural
and petrological observations, are in progress.

References

BAKUN-CZUBAROW N., 1998. Ilmenite-bearing eclogites of
the West Sudetes — their geochemistry and mineral chemis-
try. Arch. Mineral., 51: 29-110

FERRY J.M. and SPEAR F.S., 1978. Experimental calibration
of the partitioning of Fe and Mg between biotite and garnet.
Contrib. Mineral. Petrol., 66: 113-117

HAMMARSTROM J.M. and ZEN E-An., 1986. Aluminium
in hornblende: an empirical igneous barometer. Am. Miner.,
71: 1297-1313.

HOLLAND T. and BLUNDY J., 1994. Non-ideal interactions
in calcic amphiboles and their bearing on amphibole-plagio-
clase thermometry. Contrib. Mineral. Petrol., 116: 433-447.

JOHNSON M.C. and RUHTERFORD M.J., 1988. Experi-
mental calibration of an Aluminium-in-Hornblende geobaro-
meter applicable to calc-alkaline rocks. EOS, 69: 115

MASSONNE H-J. and SCHREYER W., 1987. Phengite geo-
barometry based on the limiting assemblage with K-feld-
spar, phlogopite, and quartz. Contrib. Mineral. Petrol., 96:
212-224.

PLYUSNINA L.P, 1982. Geothermometry and geobarometry
of plagioclase-hornblende bearing assemblages. Contrib.
Mineral. Petrol., 80: 140-146.

SMULIKOWSKI K., 1967. Eklogity Gér Snieznickich w Su-
detach. Geol. Sudetica, 3: 7-180.

STELTENPOHL M.G., CYMERMAN Z., KROGH E.J. and
KUNK M.J., 1993. Exhumation of eclogitized continental
basement during Variscan lithospheric delamination and
gravitational collapse. Geology, 21: 1111-1114.



