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THE KOSCIERZYNA AND ZARNOWIEC ENDERBITES ( N-POLAND)
PETROGRAPHY, MINERALOGY, GEOCHEMISTRY AND
P -T RESULTS

INTRODUCTION

The Koscierzyna and Zarnowiec enderbites have traditionally been included
to Kaszuby metamorphic complex within of Precambrian crystalline basement
of northeastern Poland. This unit is recognized only by four deep boreholes, with
scarce observations relating to the rock relationships. Kubicki and Ryka (1982)
and Ryka (1990) presented hypothesis on polymetamorphic evolution of sedi-
mentary rocks and al emphasized structural and petrogenetical analogy to Podla-
sie Complex. In contrast, Baginski et al. (1999) suggested, that the enderbites for-
med as multiphase intrusion.

The age of studied enderbites is unknown, but they are interpreted as Pala-
eoproterozoic (Ryka, 1998). The aim of our study was to give petrographic and
preliminary geochemical characteristic of Ko$cierzyna and Zarnowiec enderbi-
tes and reveal their geotectonic setting and relation to the adjacent East Europe-
an Craton units.

ANALYTICAL METHODS
Electron microprobe analyses of minerals were performed at Lund Universi-
ty, Sweden and at the PGI in Warsaw. The whole-rock samples from Koscierzy-
na were analysed for major and trace elements by XRE Also, whole rock analyses
were selected from published studies (Dziedzic, 1982).

RESULTS
Mineral assemblages observed in Koscierzyna (KOS) and Zarnowiec (ZAR)
enderbites are similar to each other: Qtz + Pl + Kfs + Cpx = Opx + Hb + Bt + [Im
+ Mag + Ep + Ap + Chl The clinopyroxene composition is in the range Wo .
En,, . Fs, . for the KOS and Wo,, . En, Fs_  for the ZAR. The compo-
sition of orthopyroxene is in the range Wo, , , En,, . Fs  and Wo , ~En, .
Fs

s0_se Tespectively. The amphiboles from KOS are ferropargasite with 6.33-6.43
Siand 1.63-1.83 Al_ a.pfu. (based on 23 oxygens). The amphiboles from ZAR

! Polish Geological Institute, ul. Rakowiecka 4, 00-975 Warszawa, Poland; ekrz@pgi.waw.pl
2 Institute of Geochemistry, Mineralogy and Petrology, Warsaw University, al. Zwirki i Wigury 93,
02-089 Warszawa, Poland; bobag@geo.uw.edu.pl

105



are richer in Al_ (1.8-2.1 a.pfu.) They fall into ferropargasite and magnesioha-
stingsite fields of Leake classification (1997). Biotite has relatively high TiO, con-
tents in the range 6.06-4.24 wt %. The majority of the Mg- and Ti-rich biotite
analyses come from the cores of grains. Plagioclases from the ZAR are more cal-
cic (An,, ) than those from the KOS (An, ). The coexisting K-feldspar has
92-93 % of the Or molecule.

Thermobarometric results from both KOS and ZAR enderbites are summa-
rized in Fig.1. These were determined from the core compositions of large gra-
ins (c) and from the rim (r). Calibrations of pyroxene thermometer: Kretz (1994)
and Fonarev and Graphchikov (1991) were applied. Temperatures were also es-
timated using the hornblende-plagioclase (Blundy and Holland, 1990), two feld-
spar (Fuhrman and Lindsley, 1988; Elkins and Grove, 1990) and orthopyroxe-
ne-biotite (Sengupta et al., 1990) termometers. Most samples give temperatures
of 800-850°C and pressure 6 kbar. For partly chloritized orthopyroxene grains
the two-pyroxene and opx-bt thermometers yield temperatures between 490 and
550°C.
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Temperature [ °C] rapakivi-like granitoids

from the Mazury Complex
(Baginski et al., 2001).

CONCLUSIONS

Detailed petrographic observations, electron microprobe studies and compari-
son of bulk-rock chemical analyses of the samples from Koscierzyna and Zarno-
wiec, yield new insights into the origin of enderbites from the Kaszuby Complex.
On the basis of textural observations and p-T results, retrograde origin of amphi-
boles maintained in the earlier publications must be regarded as questionable. The
p-T study demonstrates that rocks formed at relatively higher temperatures than
earlier publications assumed.
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