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Marek LEWANDOWSKI 

Results of the preliminary paleomagnetic 
investigations of some Lower Paleozoic rocks 

from the Holy Cross Mts (Poland)* 

Preliminary paleomagnetic data from the south-western part of the Holy Cross MIS (Poland) are pre· 
sented . Paleomagnetic directions, obta ined from the Lower Cambrian (declination = 340°, indina· 
lion = 78°), the Lower Ordovician (D = 198°, J = 74°) and the Upper Silurian (D = 218°, 1 = 7° 
or, ahernatively, D = 229°, f = 2JD) sandstones and greywackes, being compared with coeval palco· 
magnetic data from the East- European Platfonn implies 4000 km separation of both regions in the 
Cambrian - Lower Ordovician lime and their final joining in the Upper Silurian. Paleolatitude similarity 
of the area under study to the Armorica Plate in the Lower Paleozoic is also suggested. 

INTRODUCTION 

Early Paleozoic paleogeographic reconstruction in the zone of the contact 
of the East-European Platform (EEP) and its south-western forefield is a matter 
of a long-lasting dispute. Two essential interpretations of the observed contrast 
in the facial development of these two geotectonic units, could by recently dis
tinguished, namely: 

- classical fold-nappe approach, explaining close contact of the differently 
developed coeval series due to tectonic shortening of the Early Paleozoic geo
syncline (W. POiaryski, 1977; Z. Modlinski, 1981); 

- mobilistic interpretations, which assume either straight Or oblique collision 
of microplates with Baltica (P.A. Ziegler, 1982) Or strike-slip displacement , being 
operated in Early Paleozoic time (W. Brochwicz-Lewinski et al., 1981; see also 
R. Dadlez, 1983 ; 1. Znosko, 1983 for critical review). 

No paleomagnetic data from Poland have been available so far to confirm Or 
deny whichever of the presented hypothesis. This paper, aiming to support the 

• This paper corresponds to the lecture, which has been given 00 November 1986 during a session o rganized by 
Tectonic Commission or Geological Science Committee or Pol. Acad. Sci. The session has been devoted to the history 
of Ca ledonian - Variscan tec tonic movement on terilory or Poland . 
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Fig. I. Geological sketch map of the Kielce syncline (after H. Tomczyk, 1956) 
Szkic geologiczny synkliny kieleckiej (wg H. Tomczyka, 1956) 
I - Mesozoic; 2 - Upper Paleozoic ; 3. 4 - Silurian ; 5 - Ordovician; 6 - Cambrian ; 7 - aluvium; 8 - faults; 
9 - border of Kielce Town 

J - mezozoik; 2 - geroy paleozoik; 3, 4 - sylur; 5 - ordowik; 6 - kambr; 7 - aluwia: 8 - uskoki ; 9 - granke 
miasla 

discussion by supplementary, new data, provides preliminary paleomagnetic 
results from the Early Paleozoic sedimentary rocks of the Holy Cross Mts (HCM; 
approx. latitude = 50050'N, longitude = 20020'E) . For details, supplemented 
by mOre comprehensive paleogeographic considerations reader is kindly referred 
to the forthcoming issues of the Physics of the Earth and Planetary Interior. 

As one proceeds with testing of the above interpretations one has to bear in 
mind the fact that classical model implies lack of the paleolatitude difference between 
EEP from the one side and its recent forefield from the other. Mobilistic models 
accept the presence of such a difference in some favourable circumstances, i,e. 
when a vector of a relative movement of the two plates was at least oblique (pre
ferably perpendicular) to the paleolatitudes in the time under consideration (cf. 
R, van der Voo, 1983). In the case of movements parallel to the paleolatitude paleo
magnetic data alone are not enough powerful tool for distinction between dis
placed and not displaced terrains, as paleolatitude difference is absent in both 
instances. 

From geological point of view, HCM area can be divided into two subregions, 
namely: southern and northern, which are brought together along Lysog6ry OVer
thrust. Paleomagnetic sampling has been made in the southern region, about 10 km 
to the SE from Kielce Town, in the vicinity of M6jcza village (Fig. 1). 
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In the area under investigation Early Paleozoic rocks are represented by the 
Lower Cambrian quartzites, f?lded and slightly metamorphosed during the Middlel 
IUpper Cambrian orogeny (Swi~tokrzyska phase, see H. Tomczyk, 1974). They 
are discordantly overlaid by the Lower Ordovician unmetamorphosed sandstones 
(W. Bednarczyk, 1967) and, subsequently, the Middle Ordovician limestones 
(the latter not investigated in this study). 

The top parts of the stratigraphical sequence are the Upper Silurian greywackes, 
being a synorogenic deposit of the Ardenian phase (1. Znosko, 1986). Both Ordo
vician and Silurian rocks were folded due to lateral compression at the final stage 
of the Caledonian orogeny (H. Tomczyk, 1974) and, subsequently, unconformably 
covered by the Lower Devonian deposits. 

FIELD AND LABORATORY METHODS 

A total of 64 oriented hand samples have been collected from the five (two 
Cambrian, two Ordovician and one Silurian) main outcrops. Magnetic compass 
has been used for sample orientation with measurements errOr ± 2° (magnetic 
declination in Kielce region is 2°). Each hand sample has been cut into several 
cylindrical specimen by means of 22 mm diamond drill bit. In order to remove 
secondary magnetization, each specimen has been subjected to the thermal de
magnetization experiment, carried out in non-magnetic furnace with residual 
magnetic field inside as low as I . 10- 5 Aim. Natural remanent magnetization 
(NRM) have been measured after each demagnetization step by means of JR-4 
spinner magnetometer. Essentially, the increasing of the cleaning temperature 
proceeded sO long as either intensity of the NRM dropped down to the apparatus 
noise level (i.e. 3 . 10- ' Aim) Or spurious signal, introduced by mineralogical changes, 
did not allow for further investigations. In the case of a multi component nature 
of the NRM, its components have been extracted by subtracted vector analysis 
(K. Hoffman, R. Day, 1978). For statistical calculations, computer program by 
J.L. Kirschvink (1980) has been used. Line fit has been accepted as representative 
for NRM component if max. angular standard deviation has been less then 15° 
(see J.L. Kirschvink, 1980). Fold test (M.W. McElhinny, 1973) has been applied 
to the Cambrian and Ordovician rocks to determine time relationship between 
acquisition of the remanence and folding of the strata. As usually in paleomagnetic 
analysis, no preference (except of the Upper Silurian rocks) was given to the stronger 
remanence and characteristic directions were averaged out assuming their unit 
lenght (cf. M.W. McElhinny, 1973). 

MAGNETIC CARRIERS 

To determine remanence carriers thermomagnetic analysis and optical petro
graphy have been used . In the Lower Cambrian rocks hematite is the principal 
magnetic mineral. Its origin can be referred to the oxidation of unrecognized, 
opaque minerals, which are observed in thin sections. The Lower Ordovician and 
Upper Silurian sandstones contain magnetite grains, responsible for more stable 
NRM component. The most viscous remanence of recent origin resides in goethite, 
documented in all investigated formations. 
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PALEOMAGNETIC RESULTS 

LOWER CAMBRIAN 

Lower Cambrian rocks were sampled at the Zalasna and Otrocz hills, situated 
around 2.5 km apart (Fig. I). The rocks are exposed at the juxtaposed limbs of 
the local syncline, dipping to the NNE (Zalasna) and SSE (Otrocz) at the angle 
of 75 and 40', respectively. 

Paleomagnetic record of the investigated ro,ks is very simple. Initial NRM 
vectors of intensities as high as 2 . 10- 2 Aim are groupped well (Fig. 2a) near to 
the present (D = 2', J = 66') geomagnetic field direction and during thermal 
demagnetization up to 685'C all vectors display linear decay to the origin. Ac
cording to the paleomagnetic theory, such behavior of the NRM testifies uni
vectorial nature of the remanence. The less dispersion of the NRM Occurs after 
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Fig. 2. In itial NRM for specimens of LOwer Cambrian (a) and distribution of the vectors arler de
magnetization at the 500"C level before (b) and after (c) bedding correction 
POczlltkowe kierunki NRM dla probek dolnego kambru (a) oraz wektory po rozmagnesowaniu w tern
peraturze 500"C w ukladzie przed (b) i po (e) korekcji na upad warstw 

1 - NRM vector directed downward; 2 - NRM vector directed upward; 3 - present-day field direction ; equal
-area projection 
I - wektor NRM skierowany w d61: 2 - wektor NRM skierowany w g6~; 3 - wsp61czesny kierunek pola geo
magnetycznego w KicJcach; projekcja r6wnopolowa normaJna Lamberta 
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T a bl e I 
Characteristic NRM and corresponding paleopole positions for the Lower Cambrian rocks from vicinity 

of M6jcza village (Otrocz, Zalasna) 

Before bedding correction After bedding correction 

D I alfa 95 k D I alfa 95 k 

Best groupping 
temp. level = 5000)C 3400) 78' 6.54' 14.70) 79' 85' 23.18' 2.060) 

n - 35, N ~ 15 

Paleopole position lar. = 71 °N, long. ~ 356'E lat. = 60'N, long. - 38'E 

Paleolatitude 66'S not considered 

D - declination. I - inclination, alfa 95 - semi-angle of the conus of confidence, k - fi sherian pre
cision parameter (M.W. McElhinny, 1973), lat. - latitude, long. - longitude, n - number of specimen, 
N - number of independent ly orientated hand samples 

heating in 500°C and, as superimposed vectors are lacking, mean direction obtained 
at this temperature level can be tentatively regarded characteristic (Table 1). 

The NRM vectors cluster significantly better before tectonic correction (fold 
test negative), implying post-folding, secondary origin of the NRM (Fig. 2b, c). 
Six (from 23) specimens of Zalasna Hill are reversely magnetized on the level of 
500°C. After thermal cleaning, the overal characteristic mean is placed westward 
to the mean of the initial NRM and is significantly different from the present-day 
direction at the 95 % probability level. The older expected direction is compared 
(see M. Lewandowski, 1983 for reference direction path) , the difference between 
it and obtained mean become mOre distinct, thus none expected direction can be 
regarded similar. 

Since both the post-Caledonian (M. Lewandowski , 1983) rocks, and the over
lying Lower Ordovician and Upper Silurian sandstones (this study) show drastically 
different image in direction, intensity and homogeneity of the NRM record, the 
remagnetization phenomena should be referred to the weak metamorphism and 
flexural folding of the pre-Ordovician tectonic phase. Mixed polarity observed 
in Zalasna rocks additionally supports the fact of ancient origin of the NRM. 
Very good groupping of the remanence directions implies that the Late Caledonian 
orogeny did not influenced the geometry of the Early Caledonian fold structures 
on the investigated area. 

LOWER ORDOVICIAN 

Lower Ordovician (Arenigian) sandstones were sampled in old abandoned 
quarries in Buk6wka (5 sites, 20 hand samples) and Skala Hill in M6jcza (2 sites, 
10 hand samples) . Both outcrops are cut, respectively, in NE and SW limbs of the 
local syncline (Fig. 1). 

Initial NRM vectors show low intensities (usually of order 5 . 10- 4 Aim) and 
are fairly distributed (Fig. 3a). Being subjected to the thermal cleaning, Ordovician 
rocks revealed multicomponent nature of the NRM strongly contrasting with 
univectorial paleomagnetic record of underlying Cambrian sandstones. Apart 
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Fig. 3. Initial NRM for specimens of the Lower Ordovician rocks (a) and sample mean directions after 
demagnetization at the tam perature level of 500°C before (b) and after (c) bedding correction 
Pocz~tkowe kierunki NRM dla probek dolnego ordowiku (a) oral kierunki srednie dla pr6bek po roz· 
magnesowaniu w temperaturze 500°C przed (b) i po (el korekcji na upad warstw 

1 - d;recli(ln ~ from Bukowka. :! - d i rec,ion~ from M6k7i1: O1her ~~'mhol, :m~ Ihl' ~amC' .. , I'M Fill 

1 - kicrunki z Buk6wkl, 1 - kicrunkl Z MOJczy; pozoslale oznaczenia Jak na lig. 2 

from nicely demagnetized specimens, in many instances (70% of the specimens), 
demagnetization trajectories displayed more or less chaotic behavior in the zone 
close to the apparatus noise level. In such cases, a mean from the vectors of the 
last three temperature levels have been calculated and regarded as characteristic 
for the specimen, if its semi-angle of the cone of confidence at 95 % probability 
level (M.W. McElhinny, 1973) was less then 20°. 

Characteristic directions computed on three different statistical levels, are 
summarized in Table 2. The slightly better groupping of the NRM (expressed 
by the increasing values of precision parameter k) is observed, when correction 
for the dip of the strata is applied (Fig. 3b, c). Although not significant at the 95 % 
probability level, this is evidence for prefolding (i.e pre-Emsian) time of acquisition 
of the NRM, the more so as in view of the HCM expected directions (cf. M. Lewan
dowski, 1983) post-Caledonian age of the formation mean (assumed to be of post
-tectonic origin) is very unlikely. 
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Table 2 
Characteristic NRM and corresponding paleopole positions for the Lower Ordovician (Arenigian) rocks 

from Mojcza and Bukowka 

Before bedding correction After bedding correction 

D I alfa 95 k D I alfa 95 k 

Specimens mean , n = 53 209° 53° 10.32° 4.6° 196° 70° 8.81 0 5.90 

Samples mean, N = 27 210° 59° 15.45° 4.00 191 0 74° 12.41 ° 6.00 

Best groupping 
temp. level, N = 27 2140 60° 11.66° 3.40 197 0 77" 10.33° 4.1 ° 
n = 61, T = 300 - 350°C 

Paleopole position for lat. = 4°N, long. = 358°E lat. = 15°N. long . ." 22°E 
sample mean 

Paleolatitude not considered 61°S 

Explanations the same as in Table I 

UPPER SILURIAN 

Upper Ludlovian (H. Tomczyk, 1974) greywackes have been sampled (15 
hand samples, 3 sites) in old quarry of Niestachow (Fig. I). The strata are tilted 
to the SSW and their averaged dip is about 40°. 

Initial NRM directions are moderately scattered (Fig. 4a) and a little impro
vement is observed in a course of thermal demagnetization experiment. Intensities 
of the remanence of all specimens do not exceed I . 10-3 Aim. The best groupping 
of the vectors is achieved after treatment in 375°C, but non-Fisherian (cf. J.L. 

Table 3 
Characteristic NRM and corresponding paleopole position for the Upper Silurian (Ludlovian) rocks from 

neigbbourhood of NiestachOw 

Before bedding correction After bedding correction 

D I A.S.D. D I A.S.D. 

Formation (n = 27) subtracted vector 400°C 229° 27° 5.3 218° 7° 5.3 
to origin 

Paleopole position lat. = 12°5, long. = 33rE lat. ~ 27°5, long. 337°E 

Paleolatitude 14°$ 4°S 

A.S.D. - angular standart deviation ; remainded. explanations the same as in Table I 
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Fig. 4. Initial NRM distribution for specimens from Upper Silu rian rocks (a, before tilt correction) 
and NRM distribution after demagnetization in 375°C (b, after tilt correction); symbols are the same 
as in Fig. 2; NRM forma tion mean in the cOurse of demagnetization experi ment is presented (c) on 
J.D.A. Zijderveld (1967) diagram 
Rozktad pocz~tkowych kierunk6w NRM pr6bek g6rnego syluru (a, przed korekcj~ oa upad) oraz roz· 
rzut wektorow po rozmagnesowaniu w temperaturze 375°C (b, pO korekcji oa upad); przebieg rOZ· 
magnesowania wektora NRM (e), usrednionego oa paziomie formacji, przedstawiono oa diagramie 
J.D.A. Zijdervelda (1967) 

I - the best fit characteristic direction, calculated fo r the last two demagnetization levels (see Table 3); intensity units 
along the axes ate in 8' 10-' AIm; 2 - vector's end-points, projected on horizontal plane : 3 - vector's end· points, 
projected on vertical plane 
I - aproksymowany kierunek charakterystyczny, obliczony dla dw6ch ostatnich poziom6w rozmagnesowania (por. 
tab. 3): na!(:ienie skladowych wyraiono w 8· 10- 1 AIm; 2 - TZU! konca we ktora na plaszczyzn(: poziomq; 3 - Tzut 
konca wektora na p1aszczyznt: pionow~ 

Kirschvink, 1980), distribution of the NRM inside the population (Fig. 4b) stands 
in the way of accepting the mean (D = 219°, 1= 0°, a1fa 95 = 13°) as charac
teristic direction. Instead, direction of the line fit (Ta b. 3) between form ation means 
at the 400 and 425'C (including origin, Fig. 4c) is thought to be characteristic, being 

E 
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Tabela 4 
Comparison of inclinations and corresponding paleolatitudes for the Holy Cross Mts (HeM) and East

-European Platform (EEP) 

Inclination Paleolatitude S 
Difference of 

Age EEP HCM EEP HCM 
pa leolatitude 

/( + -) /( + -) mx int mn mx int mn mx int mn 

I 43' IJO 7S' 7' 37' 25' (60 SO' 66' 55' 64' 41 ' IS' 

II 43' 13' 74' 12' 37' 25 ' 16' 820 60' 43 ' 66' 35' 6' 

III 23' 6' 17 ' - IS' 12' 9' - 10' - _ 5' _ 2' I' 

1 - Middle/Upper Cambri.lO. II - Lower Ordovician . III - Upper Siluri:Jll - I" \\l'r Devonian : 
J - inclination , mx - maximum, int - averaged value, mn - minimum ; inclination errors arc 
equivalent of the alfa 95 va lues (see Table I and text); for simplification, inclination of Upper Silurian 
NRM is represented by arithmetic mean of uncorrected and tilt corrected strata 

the best cleaned and the most stable component in the course of the demagnetiza
tion procedure. This result, however, is derived from the method ascribing greater 
statistical weight to the stronger remanence and should only be treated as preli
minary. 

Since fold test could not be applied, there are two equivalent formation cha
racteristic directions (i.e before and after tilt correction, see Table 3). Discrimina
tion between them can not be conclusively made, but corresponding pole positions 
are close to Upper Silurian - Lower Devonian European paleopoles (A.N. Khramov. 
1982; T. Torsvik, 1985). Whatever, therefore, is the origin of the NRM in the rocks 
under investigation, it should be regarded as of Caledonian age·and its subequatorial 
character seems to be real. 

This tentative result remains in general agreement with the data from Emsian 
quartz sandstones of Bukowa Quarry (25 km north from Mojcza northern pro
vince), where characteristic mean, supposed to be of primary origin, has the direc
tion D = 231 0 and I = 00 (M. Lewandowski et aI. , 1987). 

PALEOGEOGRAPHIC IMPLICATIONS 

Final paleomagnetic data obtained in this study are presented in Fig. 5 where 
local paleomagnetic directions are compared with Lower Paleozoic directions 
from EEP (after A.N. Khramov. 1982, pp. 204 - 205, recalculated On HCM geo
graphic position). It is clear from such comparison that there is significant disagree
ment of the NRM inclinations and, assuming axial geomagnetic field in Early 
Paleozoic time, also paleolatitudes between the southern part of the HCM and 
EEP. The differences between coeval paleolatitudes (Table 4) gradually decrease 
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Fig. 5. Schematic curve of the changes of 
the paleomagnetic directions from Cambrian 
(I), through Ordovician (2) to Silurian (3) 
(or East· European Platform (double line) 
and Holy Cross Mts (single line) 
Schematyczna krzywa zmian kierunkow 
paleomagnetycznych ad kambru (I ). przez 
ordowik (2). do gornego syluru (3) dla plat 
formy wschodnioeuropejskiej (linia podw6.i
na) i GOT Swi~tokrzyskich (lioia pojedyncza) 

170 gO 
Circles denote confidence area at the 95 % pro
bability level : BBC - before bedding correction : 

180 

ABC - after bedding correction: directions from 
East-European Platform (after A.N. Khramow. 
\982) have been recalculated on Holy Cross MIS 
latitude (500S0'N) and lon~ifUde (2no~O ' F.) 

K61kami zaznaczono obszar ufnoSci lIa pOZlomn: 
95 %; BBC - przed korekcj~ na upad warstw; 
ABC - po korekcji na upad warstw; kierunki l 
platformy wschodnioeuropejskiej (wg A.N. Hra
mowa, 1982) przciiczono na szerokosc (S0050'N) 
i dlugosc (200 30'E) geograficznCl GO! Swi(:!Okrzys
kich 

from the Middle/Upper Cambrian to the Upper Silurian, when the difference 
finally vanishes. On the other hand, steep inclinations of the HCM area are in 
agreement with those of Cambrian (J.T. Hagstrum et aI., 1980 ; B.A. Duff, 1980; 
R.J.E. Johnson, R. van der Voo, 1985) and Ordovician (H. Perroud et aI. , 1983, 
1984; H. Perroud, R. van der Voo, 1985; R . van der Voo, R.J.E. Johnson, 1985) 
age from Armorica Plate. This implies paleogeographic proximity of the HCM 
to Armorica and about 4000 (± ca . 2000) km wide ocean between Baltica and 
southern part of the HCM in the Middle/Upper Cambrian - Lower Ordovician 
time (see Table 4 for possible errors). 

Thus, according to the results presented here, it have to be concluded that 
the studied area travelled, with averaged velocity around 4 cm/y, from polar pro
vince in the Middle/Upper Cambrian time through subpolar latitudes in Lower 
Ordovician to the equatorial zone at the end of the Silurian. The opposite declina
tions of the Middle Cambrian and Lower Ordovician characteristic directions 
indicate either passing Over the pole (cf. B.A. Duff, 1980) Or 1800 rotation in rela
tion to the present day position of the HCM. In the former case the paleodistance 
between HCM area and EEP would even be greater then presented in Table 4. 

Finally, it should be mentioned that almost parallel to the paleolatitudes sinistral 
strike-slip displacement along Teisseyre-Tornquist Zone, as proposed by W. Broch
wicz-Lewinski et a1. (1981), is contradictory to the 35 _ 400 paleolatitude gap between 
EEP and HCM deduced in this study, although for extremely favourable errOr 
values (see the last column of Table 4) this hypothesis can not be solely excluded . 
On the other hand, the tentative model of the Early Paleozoic geotectonic develop
ment given by P.A. Ziegler (1982) seems to be in accordance with the data obtained 
here. Following his idea (op . CiL), southern part of HeM, most probably being 
the integral part of the Malopolska Massif, would be one of the Gondwana-derived 
microcontinents. Since this concept stands in opposition to the widely accepted 
paleobiological proximity of the HCM area to the EEP (ef. K. Lendzion, 1983), 
it should be regarded as nothing but a working hypothesis SO long as further paleo
magnetic investigations both in Holy Cross Mts and East-European Platform do 
not confirm the existence of paleolatitudinal gap between these areas in the Early 
Paleozoic. 
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Marek LEWANDOWSKI 

WYNIKI WSTF;PNYCH RADAN PALEOMAGNETYCZNYCH 

NIEKTORYCH SKAL DOLNOPALEOZOICZNYCH GOR SWIllTOKRZYSKICH* 

Streszczenie 

Badania paleomagnetyczne piaskowc6w dolnego kambru, dolnego ordowiku Oraz szaroglaz6w 
g6rnego syluru. przeprowadzone w okolicach M6jczy k. KieJc. pozwolily (po raz pierwszy w Polsce) na 
wyodr~bnienie doloopaleozoicznych skladowych naturalnej pozostalosci magnctyczllej (NRM). Cha
rakterystyczne kierunki NRM. wyznaczone dla badanych formacji. zestawiono w tab. 1- 3. Wiek utrwa
leoia pozostaloSci magnetycznej moina okreslic nast~pujllCO: 

- podolnokamhryjski. a najprawdopodobniej przeddolnoordowicki dla piaskowc6w dolnego 
kambru (wt6rna geneza N RM); 

- przeddolnodewonski. a najprawdopodobniej dolnoordowicki dla piaskowc6w dolnego ordo
wiku (pierwotna (?) geneza NRM); 

- gornosylursko-dolnodewonski, 0 nieustalonej genezit:. dla szarogJazow gornego syluru. 
Prawie pionowe inklinacje NRM. obserwowane w skalach dolnego kambru i dolnego ordowiku . 

• Referat wygloszony w listopadzie 1986 r. na sesji zorganizowanej we Wroclawiu przez Komisj~ Tekloniki KNG 
PAN. poswi~conej historii ruch6w tektonicznych na ziemiach polskich w cyklu kaledonsko-waryscyjskim. 
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swiadcZl! 0 !>ubpularnym puiozeniu badanego obszaru w czasie llt rwalania SII( pozOStalOSCI magnetycz
nej. Konfrontacja uzyskanych wynik6w z aktualnymi, r6wnowiekowymi danymi z platformy wschodnio
europejskiej (wedlug A.N. Hramowa. 1982) prowadzi z jednej strony do wniosku. ze przynajmniej od 
konca kambru dolncgo po dol ny ordo wik po~6wnywane regiony byly oddalone od siebie 0 ok. 4000 
(± 2000) km (tab. 4). Z drugiej strony inklinacje N RM skal kambryjskich i ordowickich masywu 
swi~tokrzyskiego pOlOstaj" w zgodzie z r6wnowiekowymi inklinacjami plyty armorykailskiej (par. 
J.T. Hagstrum i in., 1980~ B.A. Duff. 1980; H. Perroud i in., 1983. 1984; RJ.E. Johnson, R. van der Yoo, 
1985; H. Perroud, R. van der Yoo, 1985; R. van der Yoo. R.l.E. Johnson, 1985), sugeruj'lc - przy 
zalozcniu osiowcgo, dipolowego pola geomagnetycznego w dolnym paleozoiku - zblizone paleo
szerokoi;ci poludniowo-zachoc!niej cZlrsci G6r Swilrto krzysk ich i Masywu Armorykanskiego. Kierunki 
N RM, wyznaczone w g6rnosylurskich szaroglazach Niestachowa. S<I zgodne w granicach blCdu z kie
runkami sylursko-dolnodewor'lskimi platformy wschodnioeuropejskiej, swiadez<!c 0 podobnej do dzi
siejszej konfiguracji paleogeografieznej dyskutowanych obszar6w u sc hyl ku epoki kaledonskiej. 

Ze wzgll(du na mal" reprezentatywnose danych paleomagnetyeznych z platformy wschodnio
europejskiej Oraz masywu swil(tokrzyskiego, przedstawiony wyiej szkic paleogeograficzny moze bye 
uwazany jedynie za robocz" hipotezlr. kt6rej potwierdzenia lub negacji nalezy poszukiwae zar6wno 
w badaniaeh paleomagnetycznych, prowadzonych po obu st ronach graniey platformy wschod nio
europejskiej. jak i analizaeh paJeobiologicznych oraz sedymentologicznych. 

MapelC nEBAH,aOBCKVI 

L-ITOrL-l nPEABAPL-ITEnbHbIX nAnEOMArHL-ITHbIX L-ICCnEAOBAHL-I1ii 

HEKOTOPblX HL-IlKHEnAnE030IilcKL-IX nOPOA 
B CBEHTOKWL-ICKL-IX rOPAX 

PeHOMe 

VllY"IeHHe naneOMarHI4THblX caoHeTS neC"IaHHI<OB Hl-I)f(Hero lCeM6pHR, HH>t<Hero Op,a,oBHKa H 'pay

saKIC aepxHero cHnypa, nneralOl1.IHX 8 OlCpeCTHOCTRX MyH"IH, OlCono Kenbl(, nO]BOnHMI (anepSble B 

nOJ1bwe) Bbl,a,enHTb eCTeCTaeHHYIO OCTaTO'lHYIO HaMarHH'-IeHHOCTb HH)f(HenaneOlOIo1CICHX nopo,a, (NRM). 

XapalCTep Hble HanpaBn eHI1 A NRM, onpeAelleHHble AnR HccneAyeMbiX tP0PM34I1H. npe,aCTasneHbl H<t 

Ta61lHUaX 1-3. BOlpacT l<tlCpenneHH.II eCTecTBeHHoH OCTaTO'-lHOH HaMarHH'-IeHHOCTIII nopOA H .. UKHerQ 

naneOlD" HO)!(HO C"II4TaTb cne.aYlOlLtHI1: 

- nOCneHI4J1(HeKeM6pHHcKIH1. a SepO$lTHee Bcero AOHH>KHeop,a,oBHKCICMH All.!! neC4aHHICOB HI1)KHerO 

lCeH6pH A (BTOPI4"IHbIH reHelHC NRM); 

- AOHH>KHe,a,eBoHcICH.:i, clCopee acera HH)!(Heop,a,o Ba.1KCKH H An$! neC'IaHHKOB HIlt)KHero OpAoBHKa 

(nepBOHa'-lanbHbIM ~ reHen!C NRM); 

- BepxHeCHnypcICO-HI-DKHeAeeOHCKI1t:1 C Heonpe,Q,eJ1eHHbIM r eHeU1COM Af\JI rpayBaKK sepxHeio 

omypa. 

nO'1 TI1 SepTl1lCaJ1bHOe HaKnOHeHl1e NRM Ha6mo,Q,aeMoe S nopo.o.ax Hl1)1(HerO lCeM6p"f1 11 HH)I(HerO 

Op.o.oBI1Ka, c SI1,Q,eTeJ1bCTsy eT 0 cy6n0J1ApHOM n0J10)l(eHI1I1 Hccne.o.yeMoH 06J1aCTH so BpeMA laKpen~ 

J1eHI1A eCTeCTseHHoi:t OCTaTO'"lHOH HaMarHH'"IeHHOCnl ropHblx nopo,Q,. C0J10CTaSJ1eHl1e nOJ1Y'"leHHblx 

,Q,aHHblx c alCTyaJ1bHblMI1 O,Q,HoBolpaCTHblMI1 .o.aHHblMI1 no BOCTO'"lHO-EBponeHcICOH nJ1anpOpMe (no A.H. 

XpaHoey, 1982) C O.o.HOH CTOPOHbl n01B0J1AeT C,Q,enaTb BbIBO,Q, 0 TOM , '"ITO no Kpai:tHeH Mepe C KOHua 

HIHKHero lCeM6pl1J1 no HI1)1(I1I1H OPAOBI1IC CpaBHI1SaeMble pai:toHbl pacnOJ1aramlCb H3 paccTOSHHH1 4000 
(±2000) KH Apyr OT .o.pyra (Ta6 . 4). C .o.pyrow CTOpOHbl. HalCJ10HeHl1e NRM KeM6pL<lWCK\IIX 11 0PAOB\IIICCKI1X 
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nopOA CeeHTOKWHCKoro HaCCHea COBnaAaeT C 0AHOBOJpaCTHbIMH HaKflOHeHHRMI1 apHopHKaHCKoii 

nnlHbl (cp. JI .T. XarCTpYH HAp., 1980; 6.A. Ayq:,q:,. 1980; r. neppoYA HAp., 1983, 1984; P.E.3. ,Q)I(OHCOH. 

P. BaH Aep By. 1985; r. neppoYA. P. BaH Aep By. 1985: P. BaH Aep By, P.E.3 . A>KOHCOH, 1985). npeA

nonaraR "PH YCT3Hoane HHH oceeoro Al1nOnb HOro reOHarH IHHoro nonR B HH)KHeM nane030e OAHHa

KOBylO naneOWl4pHHY IOfO-lanaAHoii "I3CTI1 CBeHTOKWHCKHX rop H ApHOpHKH . HanpaBneHHA NRM, 

onpeAeneHHble B BepxHecHnypcKHx rpaya3l<1(aX HeCTaXOBa, COBniAilOT B npeAenax norpeWHOCTH C 

clo1nypcKo-HH)I(HeAeeOHCKMMH HanpaBn eH)4RI'1H BOCTO"lHO-EBponeHCKOH nnaT$opHbl, "ITO cny>KHT AO

K33aTenbCT8011 CXOACTB3 naneoreorpa4n"'ieCKOM KOHcpHrypaLlMM MlY'laeHblX paMOHOS Ha MCXO,Q,e Kane

AOHCKOH 3nOXH C cospeHeHHoH. 

B BHAY HanOH npeACTaBMTenbHOCTVI naneOHarHHTHbl X AaHHblX no BocTo'"l Ho-EBpon eHcKoH nnaT· 

cpopHe H C e eHTOKWI1CKOHY HaCCHSY. npeAnO)KeHHYIO naneOHarHMTHYIO cxeMY HO)KHO C'lMTaTb pa60'"leM 

rMnoTelOH , nOATSep)I(AeHMR MnH oTpHlIaHHR KOTOPOM cne.a.yeT HCKaTb e naneOHarHMTHblX HccneAO· 

eaHHRX, npoBoAHHblX C 0 60HX CTOpOH rpaHHlIbl BOCTO'lHO-E eponeHcKoH nnaTcpopHbt, a TaK)I(e e naneo-

6HOnOrH'"IeCKHX H ce,QI1MeHTon OrH'leCKMX ,Q,aHHbIX. 


