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Abstract: The K-Ar dating of Tertiary basaltic rocks near Jawor, Lower Silesia (Poland), included the sites at
Winna Goéra (plug) and at Mecinka (lava flow, and vent/dyke), well exposed in working quarries. According to
new geochemical data, these rocks, classified so-far as trachyandesites, have been reclassified as basanite and
olivine basalt. Early Miocene (Aquitanian) K-Ar ages, have been obtained from the basanite lava flow at Mecinka
(21.05+0.85 Ma), and from the basanite plug at Winna Goéra (21.6240.93 Ma, and 21.96+1.36 Ma, respectively).
An olivine basalt vent/dyke which cuts the lava flow at Mecinka yielded a younger (Burdigalian) K-Ar age
(18.66+0.82 Ma). New palacomagnetic analysis confirmed the results of previous studies that these rocks were
magnetized during a reversed regime of geomagnetic field. The basanite (plug and lava) K-Ar dates spread over
reversed parts of the magnetozones C6A and C6B. A significantly younger K-Ar date from olivine basalt intrusion
might be correlated either with the C5D or the C5E magnetozones.
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INTRODUCTION

The present paper is a further contribution to a geochro-
nological study of the Tertiary basaltic rocks in Lower Sile-
sia, Poland. It includes the results of K-Ar dating of a vol-
canic plug at Winna Géra (Winnica), and of a lava flow cut
by a younger vent/dyke at Mecinka, in the vicinity of Jawor.
These volcanics belong to the eastern branch of the Bo-
hemo-Silesian volcanic belt, part of the Central European
Tertiary volcanic province (Fig. 1). They are located in the
Fore-Sudetic Block which was downthrown along the
Marginal Sudetic Fault with respect to the Sudetic Mts
Block (Fig. 2).

This is a result of bilateral co-operation initiated by the
Polish Academy of Sciences (Institute of Geological Sci-
ences, Cracow Research Branch) and the Hungarian Acad-
emy of Sciences (Institute of Nuclear Research, Debrecen),
which began in 1998 aiming at K-Ar dating of the Polish
Tertiary volcanics.

Originally, the research project included K-Ar dating of
the Miocene (Sarmatian/Serravallian) andesitic intrusions
of the Pieniny Mts, Polish West Carpathians (Birkenmajer
& Péeskay, 1999, 2000). Since 2000, it has been extended
towards a systematic K-Ar age determination of the Tertiary
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Fig. 2. Location of basaltic sampling sites near Jawor (BP-30-33), in simplified geological map of Lower Silesia, Poland. / — Tertiary

basaltic rocks; 2 — Cenozoic sedimentary cover; 3 — pre-Cenozoic rocks; 4 — major Tertiary faults; G — Gracze; GA — Gora $w. Anny; L —
Ligota Tulowicka; LZ — Ladek Zdrdj; M — Mecinka; W — Winna Gora (= Winnica)

basaltic rocks in Lower Silesia. The following occurrences
of basaltic rocks have so far been elaborated: (I) The Late
Oligocene basaltic plugs and lavas of the Opole area,
Sudetic Foreland (Birkenmajer & Pécskay, 2002); and (II)
The Neogene basanite plug (Messinian/Zanclean) and lava
flows (Zanclean) of the Ladek Zdroj area, Sudetes Moun-
tains (Birkenmajer e7 al., 2002).

The new palacomagnetic sampling programme initiated
in 2001 (Birkenmajer ef al., 2002) involves the Polish Geo-
logical Institute in Warsaw. It is aimed at supplementing
and revising palacomagnetic data published ecarlier (e.g.,

Birkenmajer & Nairn, 1969; Birkenmajer ez al., 1970, 1977;
Kruczyk et al., 1977, and references therein).

GEOLOGICAL SETTING

In the area of Jawor, there are numerous exposures of
the Tertiary basaltic rocks, mainly plugs and lava flows (see
Berg, 1930; Wojno et al., 1951; Jerzmanski, 1956, 1961,
1965; Birkenmajer, 1967; Birkenmajer & Nairn, 1969;
Birkenmajer er al., 1970). The rocks dealt with in the pres-
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Fig. 3 K-Ar sampling sites in basaltic rocks at Winna Gora
(Winnica, BP-30, 31) and Mecinka (BP-32, 33) near Jawor, Lower
Silesia (simplified geological sketch from Birkenmajer e al.,
1970, fig. 3). I — lava flows; 2 — volcanic plugs; 3 — tuff and tuff
agglomerate; 4 — Lower Palacozoic rocks of the Gory Kaczawskie
Mts; 5 — faults; 6 — Quaternary cover

ent paper are well exposed in large working quarries at
Winna Goéra (= Winnica) and Mecinka, both situated in the
Fore-Sudetic Block, immediately north-east of the Marginal
Sudetic Fault (Figs 2, 3). Their importance for the history of
Tertiary vulcanictity in Lower Silesia lies in the fact that
they were the first basaltic rocks ever dated by radiometric
techniques (at Early Oligocene — Urry, 1936) and, accord-
ing to borehole data, the lavas were underlain and overlain
by Oligocene sediments (Jerzmanski, 1956, 1961, 1965).

SAMPLING DATA
Winna Goéra (BP-30, 31)

Geology. This is a volcanic plug associated with lava
flows, well exposed in a large working quarry (= Winnica,
site 3: Birkenmajer & Nairn, 1969; Birkenmajer et al.,
1970; Zagozdzon, 2001) — Fig. 4. The plug, some 300 m
across, 1s situated some 1.5 km NE of the Marginal Sudetic
Fault (see Jerzmanski, 1956, 1961, 1965; Birkenmajer,
1967). The rock shows vertical or steeply inclined thermal
jointing in form of irregular columns 0.1-0.5 m across.
Some parts of the plug are reddened, possibly as an effect of
post-intrusion weathering.

Sampling. Samples BP-30 and BP-31 were collected
from the eastern and the north-eastern parts of the quarry,
respectively. Samples for palacomagnetic investigations
were collected in the eastern part of the quarry (see Fig. 4).

Petrology and geochemistry. The rock was originally
determined as trachyandesite (Jerzmanski, 1956, 1961,
1965), later — as alkali basalt-hawaiite (Kozlowska-Koch,
1965). New petrologic investigations show that this nearly
black rock exhibits porphyritic structure, containing
groundmass composed chiefly of very fine-grained plagio-
clase with very distinct albitic twins, moreover of partly
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Fig. 4.  Winna Gora (= Winnica), working quarry (after Za-
gozdzon, 2001, simplified), showing location of the K-Ar dated
(BP-30, 31) and palacomagnetic (P) samples

chloritized augite and relatively abundant opaque minerals.
Interstitial spaces are often filled with brownish-green glass.
Olivine is the most common phenocryst; usually, it is cut by
irregular network of very fine cracks filled with a green sec-
ondary mineral of serpentine group (Fig. SA, B). Augite
phenocrysts are either strongly chloritized or (in sample
BP-31) fresh; in the latter case they are sometimes twinned.
Both types of phenocrysts are less than | mm in size. Aggre-
gates of xenomorphic quartz grains may also be found. Deu-
teric alteration of the rock is very well marked by red id-
dingsite rims around most of olivine phenocrysts.

Based on mineral and chemical composition of the
studied rocks (Tab. 1), and using the I[UGS standard of sys-
tematics of igneous rocks (Le Bas & Streckeisen, 1991), we
classify them as basanites close to alkali basalts (Figs 6, 7).
In our opinion, there is no ground to classify them either as
trachyandesite (sensu Jerzmanski, 1956, 1961, 1965) or ha-
waiite (sensu Koztowska-Koch, 1987).

The above classification based upon mayor elements
has not been confirmed by that based on trace elements (cf.
Winchester & Floyd, 1977), in which our basanite samples
(BP-30-33) plot as alkaline basalts (Fig. 8). However, con-
tents and proportions of Nb, Y and Zr, which are very in-
dicative immobile elements, are typical for alkaline within-
plate basaltoids (Figs 9—-11).

Mecinka (BP-32, 33)

Geology. A lava flow, some twenty or so metres thick,
classified as trachyandesite by Jerzmanski (1956, 1961,
1965; see also Birkenmajer & Nairn, 1969; Birkenmajer er
al., 1970: Mgcinka E and W, sites 1 and 2, respectively), is
well exposed in large working quarry about 0.5 km wide
(Fig. 12). The flow exhibits thick thermal columnar jointing
well recognizable in the north-eastern and northern parts of



