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Abstract: The Tertiary volcanic rocks of the Fore-Sudetic Block (FSB), Lower Silesia (Poland), exposed between
Strzelin in the east and Legnica in the west, typically represent within-plate basalts. Petrologically, they consist
mainly of alkali basalts, basanites, tephrites and ankaratrites. 16 new K-Ar dates are recorded, spanning the
Oligocene (31 Ma) through Early Miocene (Burdigalian c. 18 Ma) time. The majority of these K-Ar dates plot
around two significantly different ages: 27+1.5 Ma, and 20+1.5 Ma. They indicate the presence in the FSB of two
distinct separate phases of Tertiary vulcanicity: (i) the first phase, mainly Late Oligocene (Chattian), with a peak at
¢. 27; (ii) the second phase, Early Miocene (Aquitanian-Burdigalian), with a peak at about 20 Ma. These phases
seem to be separated by a gap in vulcanicity about 3 Ma long at the Oligocene/Miocene boundary.

Correlation of K-Ar-dated volcanic activity in the FSB with specific radiometrically-dated polarity intervals,
poses some problems, and cannot be regarded definite at this stage of investigations. Considering the whole set of
K-Ar and palacomagnetic data from 40 sites, between the Opole area in the east and the Legnica area in the west,
we suggest that volcanism of the first phase (Oligocene), although significantly spread out in time across multiple
reversals, took place mostly during two well-defined, previously recognized events: (i) an older, reversed Odra
event (within the COr chron: 28.1+1.2 Ma); and (ii) a younger, normal Gracze event (within the C8n chron:
26.5¢1.1 Ma). The second phase (Early Miocene) volcanism includes mainly a continuous set of reversely
magnetized sites (mostly a single reversed Cér chron: 20.5+0.87 Ma).
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Poland.

Manuscript received 4 December 2003, accepted 17 February 2004

INTRODUCTION

The present paper is the fourth contribution to a geo-
chronological study of the Tertiary basaltic rocks in Lower
Silesia, Poland. These volcanics belong to the eastern
branch of the Bohemo-Silesian volcanic belt, part of the
Central European Tertiary volcanic province (Fig. 1). To-
gether with the Early Miocene basaltic sites near Jawor and

Zlotoryja elaborated previously (Birkenmajer ez al., 2000b),
they are located in the Fore-Sudetic Block which was down-
thrown along the Marginal Sudetic Fault with respect to the
Sudetic Mts Block (Fig. 2). Sixteen K-Ar dates have been
obtained from 12 volcanic sites situated between Strzelin in
the east, and Legnica in the west.
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Fig. 1.
1966)

The geochronological study reported here is a result of
bilateral co-operation between the Polish Academy of Sci-
ences (Institute of Geological Sciences, Cracow Research
Centre) and the Hungarian Academy of Sciences (Institute
of Nuclear Research, Debrecen), which began in 1998 aim-
ing at K-Ar dating of the Polish Tertiary volcanics (Birken-
majer & Pécskay, 1999, 2000). Since 2000, it has been ex-
tended towards a systematic K-Ar age determination of the
Tertiary basaltic rocks in Lower Silesia. The following oc-
currences of basaltic rocks have so far been elaborated: (I)

Basaltic volcanics of the Bohemo-Silesian Belt in Central European Tertiary volcanic province (simplified from Kopecky,

The Late Oligocene basaltic plugs and lavas of the Opole
area, Sudetic Foreland (Birkenmajer & Pécskay, 2002); (IT)
The Neogene basanite plug (Messinian/Zanclean) and lava
flows (Zanclean) of the Ladek Zdroj area, Sudetes Moun-
tains (Birkenmajer ef al., 2002a); (III) The Early Miocene
basaltic plugs and lavas in the vicinity of Jawor and Zloto-
ryja, Fore-Sudetic Block (Birkenmajer et al., 2002b).

Since 2001, a palacomagnetic sampling programme
supplements geochronological study of the Lower Silesian
Tertiary basaltic rocks, involving the Polish Geological In-
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Fig.2.  Location of basaltic sampling sites in simplified geological map of Lower Silesia, Poland. 7 — Tertiary basaltic rocks; 2 — Ceno-
zoic sedimentary cover; 3 — pre-Cenozoic rocks; 4 — major Tertiary faults; G — Gracze; GA — Gora $w. Anny; L — Ligota Tutowicka; LZ —
Ladek Zdroj; M — Mecinka; W — Winna Gora (= Winnica); circled — numbers of sites (BP) discussed in the present paper
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lava flow

Table 1

Chemical composition of Tertiary basaltoid rocks from the
Strzelin area (sites BP-17-23), Lower Silesia. Analysed at
the Chemistry Laboratory of the Polish Geological Insti-
tute, Warsaw (Project No 6.20.1719.00.0)

Fig. 3.  Targowica quarry (sites BP-17, 18). / — top lava (not in-
vestigated); 2 — inter-flow volcanic breccia and red scoria; 3 —
basanite lava flow passing northwards into ?plug. Height of the
outcrop, c¢. 25 m (left side)

stitute in Warsaw (see Birkenmajer ef al., 2002a, b). It aims
at refining and revising palacomagnetic data from these
rocks published earlier (e.g., Birkenmajer & Nairn, 1969;
Birkenmajer et al., 1970, 1977; Kruczyk et al., 1977, and
references therein).

GEOLOGICAL SETTING

In the area of the Fore-Sudetic Block (FSB), there are
numerous exposures of the Tertiary basaltic rocks, mainly
plugs and lava flows (see Berg, 1930; Wojno ez al., 1951;
Jerzmanski, 1956, 1961, 1965; Jerzmanski & Maciejewski,
1968; Birkenmajer, 1967; Sliwa, 1967; Birkenmajer &
Nairn, 1969; Birkenmajer e al., 1970; Wojcik, 1973;
August et al., 1995). The volcanic rocks dealt with in the
present paper are usually well exposed in working and/or
abandoned quarries, some also in natural exposures.

SAMPLING DATA
STRZELIN AREA

Targowica (BP-17, 18)

Geology. Two lava flows are exposed in a large work-
ing quarry. They dip gently (10-20°) due north, and are
separated from one another by volcanic breccia and red sco-
ria (Fig. 3). In northern part of the quarry, arrangement of
thermal columnar jointing in the basalt is suggestive of a
volcanic plug.

Sampling. Samples for K-Ar dating BP-17 and BP-18
were collected in southern part of the quarry, from the lower
(BP-17), and the upper (BP-18) flows, respectively (Fig. 3).
Samples for palacomagnetic investigations were collected
from the upper lava flow and from associated plug-like ba-
saltic structure (see Fig. 3).

Petrology and geochemistry. These rocks have previ-
ously been described as: plagioclase basalt or trachybasalt
(Wojno ef al., 1951; Birkenmajer et al., 1970: site 58), or
nephelinite-normative basalts (Koztowska-Koch, 1987), or
olivine basalts (August ez al., 1995). Our petrological study
indicates that the lower and upper lava flows differ in their
mineral and chemical composition.

| BP-17 BP-18] BP-19] BP-20 | BP-21 | BP-22 | BP-23

%
SO | 44.18| 42.83| 38.73| 38.96| 38.90] 38.25| 38.03
TiOy | 2.63| 3.10| 268 264 267 268 2.7l
|ALO3| 14.69| 14.69| 12.29 12.08  12.19| 12.10| 11.86
FeyO3| 12.24| 12.79| 13.14| 12.91| 13.08| 13.15] 13.12
'MnO | 0.18 0.7 021 020 021 021 021
MgO | 9.73| 9.40| 12.95 1297 13.10| 13.06| 13.02
CaO | 10.08| 10.15 12.91| 12.88] 12.89| 1335 13.50

Na2O | 329 336 332 307 3.04 291 279
K20 | 1.01| 127 081 072 089 085 0.86
P05 | 055 073 097 096 097 096 1.02
SO3 | 0.01| 0.02] 004 004 005 002 0.3

Cl | 008 008 003 003 003 003 004
F 006 003 006 0.0/ 003 006 008
LOI | 1.02| 1.09| 144| 203| 1.59| 1.94]| 230
'SUM | 99.74| 99.70| 99.57| 99.60| 99.55  99.57| 99.58
ppm =S

As | <3 | <3 | 4 4 4 | <3 | <3

'Ba 490?76756 614 | 588 | 726 | 675 | 605
| Bi <3 4 <3 <3 < 3 3

ce | 57 | 83 |16 120 |[130 |124 | 121

Co 53 | 65 56 56 64 67 55
Cr 273 226 403 412 469 440 373

Cu | 40 | 4 | 73 | 74 | 717 | 14 | 72
Ga | 20 | 23 | 18 | 18 | 18 | 18 | 18
CHf 4 6 8 8 8 6 | 5

La 34 | 49 | 59 | 63 | 67 | 74 | 66
Mo | <20 <2.0| <20 | <2.0| <2.0| <2.0| <20
Nb | 54 | 66 | 8 | 8 | 87 | 8 | 93
276 | 275 | 281 | 276 | 174

Ni 138 | 131
Pl 14w s | Sl o8 |
IRb | 32 | 46 | 34 | 25 | 22 | 29 | 38
Sr 1594 | 748 (1020 [1100 [1196 [1241 |1110
T | 4 | 3|7 5 1.5 4 5
| Th 7 8 8 | 10 9 8 | 9
U 30| 42| 33| 40| 38| 44| 42
V. |[219 | 238 |225 |223 | 242 |230 | 209
W | <5 | <5 | 142 | <5 | <5 | <5 | <5
¥ 351 | 8% | 3 |32 | 31 | ¥} | 34
Zn |15 | 127 | 121 | 120 | 117 | 114 | 117
Zr | 232|291 |309 |309 |312 |315 |324 |
| Ti/Y | 508.6 | 580.8 | 502.1 | 494.6 | 516.4 | 518.3 | 477.8 |
Zi/Y | 748  9.09 9.66 9.66 10.06 10.16 9.53
RI 1165 | 964 | 814 | 946 | 908 | 918 | 944 |

R2  |1849 [1841 2265 [2259 269 2314 [2323
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Fig. 4.  Plot of Tertiary basaltoid rock samples from the Fore-
Sudetic Block dealt with in the present paper, in the TAS classifi-
cation diagram
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Fig. 5.  Plot of Tertiary basaltoid rock samples from the Fore-

Sudetic Block dealt with in the present paper, in the R1-R2 classi-
fication diagram of de la Roche ef al. (1980)

The lower lava flow (BP-17) is nearly black in colour. It
is very fine-grained, porphyritic, its phenocrysts usually do
not exceed 0.5 mm (sometimes 1.5 mm) in size. Flow struc-
ture is well accentuated by arrangement of plagioclase
plates. The groundmass is composed of very fine fresh pla-
gioclase (labradorite Anso-55) showing distinct albitic twins,
and of fine pyroxene. Opaque minerals (iron-oxides) are
dispersed in the groundmass. Olivine phenocrysts display
irregular cracks filled with secondary minerals of serpentine
group. Pyroxene (augite) phenocrysts, sometimes twinned,
are common.

The upper lava flow (BP-18) is a dark-grey fine-grained
basaltic rock without flow structure. Its groundmass compo-
sition does not differ from that of the lower lava flow. Oli-
vine is a dominant phenocryst, its microcracks being filled
with minerals of serpentine group. Pyroxene phenocrysts
are rare.

The mineral and chemical composition of these rocks
(Tab. 1), interpreted according to the IUGS standard of ig-
neous rocks systematics (Le Bas & Streckeisen, 1991) per-
mit to classify them as basanites; in the case of sample BP-
17, the rock is closer to alkali basalt (Figs 4, 5).

Janowiczki (BP-19-22)

Geology. In a new quarry, located east of the Kowal-
skie-Zelowice I and II sites (see Birkenmajer ef al., 1970,
sites 59 and 60), three lava flows separated by inter-flow
volcanic breccia crop out (Figs 6—8). The lavas show verti-
cal columnar jointing, regular in the lower part of the flows,
less regular near their tops. The inter-flow breccias consist
of yellowish tuff-like rock and lava fragments. In southern
and western parts of the quarry, the first lava flow comes in
direct contact with metamorphic basement (Fig. 8B) which
consists of weathered white to yellowish quartzite and red-
and-yellowish sericite schist — probably the Devonian
Jeglowa quartzite.

Sampling. Samples BP-21 and 22 have been collected
from the first lava flow, sample BP-19 from the second lava

Fig. 6.  Janowiczki quarry, northern part: second (BP-19) and
third ankaratrite lava flows (cf. Fig. 7)

Fig. 7.  Janowiczki quarry, second (BP-19) and third ankaratrite
lava flows (cf. Fig. 7, right side). br — inter-flow volcanic breccia;
f — fault downthrowing to the south



