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Magnetic anomalies of mineralized cover 
of the Strzelin granitoids 

ABSTRACT: The crys·tEllllw schists fl"Om metamorphic cover of the StrzeUn 
grarutoids (Lower ~Ies.i'a)Jmmeralized woit>h iron and titanium oxides, :-eveal 
anomaiies L!Z whieh were analyzed by laboratXllry measurements -of maglOOtic 

- prQlPlElr'ties of .these itlocks. The aruldysis was supplemented by field and miorosoopic 
9tudies. It made posaible to r-eooru;truct the geological setting and disbrihution of 

mineranzed \Schist zones, as well as to qlUlllltLfy the content of ore minerals. 

INTRODUCTION 

-The patper 'presents the results of detailed mapping of <anomalies LlZ 
of inrt'erusity of the Earlh mag·netic field, made in the zone of crystalline 
schists exposed in central part of t'he str:relin graniimd massif (Lower 
Silesia). The schiSts,composed IQf Si.llima!nite, mica, quartz, microcline 
(Bares 1969) and ~lusite (Nowakowski in OlszyD.sk.i 197'2), belong to 
the formation daJted at the PrIdfle:r02JOic and early Palelozoic, and overthuM 
upon the Variscan StrzeUn ~itoids (Oberc 1966; W6jcik 1968). In some 
paJrts of theschi8t furml8Jtion, the poosemce of titanomagnetite !r,eplaced 
by/martite, and of ilmemte and hematite aggregates was stated. (OI'Szy 
ski 1972). 

LABORATORY MEASUREMENTS 

Laboratory measurements (T-aible 1) have shown that the magnetic 
su'Sceptihi'lity -of ithe m:iJneralized schists is generally in direct pro.portion 
to the percentage of ore minerals. 

Remalll'ent magnetization veCtor shows variable orientation, pre­
sumaNy mainly . because of lOl"iginal differentiation in magnetization 
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Table 1 

Magne'tlic properties of m.vestlgated samplee 

wean value R"w.nent l!emanent 
of l;)agnetic to 1nduced raagn. tiM tion Contente llmen1te- Degra-e ot 

Number suscepti- maen.t1zatlon Tector 01' ore hematite anteotroPJ' 
01' b1l1t:r 1ntensity . ,,"zimuth 1no11- minerals to titano- 1n magnetic 

sam;>le 
:1f."1D'/4n: 

ratio nation (w vol.) magnet1te susceptib1lity 

Q 
ratio 

P=~ in ... 1 units 
X'ftli" 

'------ ... -. .. ---
1 660 12.44 ))0;; +45 0 2.7 " : 1 ).)) 

<1 780 5.05 - - 2.) 1 : 8 1.84 

J J80U 16.40 17"w -2.7° 1'.2 1 I 10 1.24 

4 16-00 1.72 22°3 I -<!2° 7.5 1 : 9 1.)1 

5 140 ).4) - ·1 
- 2.0 1 : 8 1.'9 

6 :'400 0.63. 48°'., _15 0 11.6 1 : 11 1.17 

! 7 1400 0.84 510lf . i -<!4 o 5.1 1 : 11 1.15 

dir~an resuIl.ting, in turn, from diffErences in values ,of Curie point fur 
titanomagnetite and ilmenite-herna,tite (cf. Nagata & Uyeda 1955; Run­
corn 1956). Moreover, this V'aIl"iability in arien:tatiQn of the vector also 
resuLts ·tram tectonic procE.SS·es (·the 'phieDlOlIlenon of magnetostriction) as 
well as from phy>Sico-chemioall: pl'OCeSSES lea.diialg to the rep1aoemem of 
~gnetite by hemati'be (:T.artiie). The instability of the remanent msgne­
tixatiQn ,af mineralized sCh!ists is also reflected by the 10w reman'ent 
magnetization/induced magnati7atiJan T'a tio (Q). 

The discussed ~ Irestiited in areIIl.lWkable differentiation in 
the value ami direotion of ,relllaiDent ma'gnetization vector, :Ilound even on 
small diStances, and finalllly in a dJecrease in value .of resultant vector of 
that magnetization. It may therefore be assumed thaJt the magnetic field 
values obtained rprimariIy depend on: induced magnetizatian of the Earth 
magn~ field. 

The dega-ee of :aJIlIiSatropy of maenetic susceptibility (P) for samples 
primarily OOtl9:isti:ng IO:f tiJbanomagn~rtle ranges fram. 1.0 to 1.5, being 
marltedly hi:gher for sample No. 1, mostly consisting of ilmenlite-hema:tite 
(cf. similar observaltians by Nagalta 1961). 

Ma~c suscepbi.biliitY measurements . taken for grani,1loi.ds, granito­
gneisses, qwartzirties am pegmat:i.tes :fro:ffi the investigated area, gave 
haTdly detectable values, which is inacoordance with the .prevjo\lS records 
(Reich 1933). 

GEOLOGICAL INTERPRET.A.TION OF ANOMALIES AZ 

Analysis o.f '8il1iOm8'lies LtZ, ·based on the !l'esults of field and lahor­
atory stumes, has shOWiIl. ttblt the padtive anomalies aTe ctonfined to ,the 
zOnes of IQCCmrence of irIJ.Wa-sillim.aln.ite-andalusite schi.sts mineraiized wi1h 
titaJnomagnetite, ilm.en:i,~hema'tite and marti'tie (cf. Figs 1-3). Since the 
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intensity of these anomalies appeared primartly related to ~ percentage 
of OII'e minerals, it. was possi.ble to distinguish :rones eIlll"iched iJn these 
minerals, i.e., with 'OOIlItributian ,0£ ore mineraJ.s equalling 10-159/0 af I'IOICk 
voolume, and zones where the oontribution equals 10-24'/0 df rock ~lwne 
(Fig 2). 

'iol/ , ""'2 11.3 ~~ 
./' 

(Jt-'" .5 ... 6 
0 50m 
I J 

Fig. 1. Magnetic a-nomaldes Llz illl the are-beai".ing 7JOIIle dill schists oovermg the Strzeldn 
·g,raonitodds '(geological delta iJncl.udiLng) 

1 laoanomaIs .IIZ in Y. 2 magnetllC pro&.es, 3 II8oIIIIJ&Ing IPtoee for magneti1) proper:tlee, f ex.pasures. 
IS trendleB, S Jooee bIoadks 

G g:&niboids, P pegmatiites. Gg gr~e8, S mic&-tP1lliIJIIani~ actUts with Me 
mineram, Z QIIHII"tIZi. tea 
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The Strzelin graniitoids occur .in zones of lowered values of anomaly 
LlZ, stretching between the ZOOIeS of posiif;ive anomalies. The granitoids 
were found at the locali<ty No. XII and in trenches No. 1-9 and 13 
(Flilgs 1-2). 

A mOlliOtonou:s imag,e of anomalies L!Z with values 100-200 ,)" visible 
in nOjrlthe1l"IlJ pa\rt Of the mapped 8Tea, is related to the occurrelIloe of 

1\ M' 1+ + ~14 .7 
g2 EI£I±15 .8 

at. 
0 50111 0 3 ttJjj6 • fO t I 

1\ 1\ 

. F1iJg. 2. Gealiogical skeOOh-map of the zone of ore-bearing sdrists near SltrzeHn 
.Plrecambria-n - older PaiIeo.zol.c: 1 grollllllLtogneiBse!l, 2 mlca .... Hlimani.te-andal'll&ite BChists, 

3 quartzi'tes; 
Younger Pale<llZOOc: " gIIaI1.itoids, 5 pegmaot.itesj 

8 mica-8WJlJJmamte-andal1.lSite schdBts oontaillnllng 2--.UI% (val.) of uon and titanium. oxides, 
7 mdca-eillldmand!te-and.a.I.1.lIIlte schists ~onta8.m!l'lg 10-115% (vod.) !If 1r-oon aDd titanium oxides; 

8 sampling sl:tes for magIIlertc propel'tLe&, /l exJPOSures, 10 trenches 
A-B deru>tes m'oss-section (Text-llig. 3) 
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granitoids acoo.mpanied by mineralized schists with magnetite la'l'gely 
replaced by martite (tretn'Ch No~ 17; cf. ngs 1-2). 

A negative oo.omBly from norlh-eastern part ·of the mapped a.rea is 
related to quartzites (found in the points V, VII, .15-16 .,- see Fig. 2), 
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F.tg. 3.. Schema·tic cross-seotdon along ,th~ magl!leti.c profile No. X (cf. Text-:I\i!g. 2), 
demOllS1tr:ating the spacial relartdonship of nuUn rock-ty.pes 

1 lDl'a.nito~, 2 mioa-lliJ'llmaoru.te-andaluaite 1IICh49t8, beui!llg 111:011 and tlLtaIIldJUm oxides, 
3 qUllll1'tzllA;e8, 4 ~tcUl8, 5 flWlt 

forming a ~l1lenses within the mmeralized. schists. Low L1Z val~ are 
re!1a.ted to the SC'hists which occur at the base of the quo.rtziltes and act as 
a lower magnetic pole of the ore .body. The qua.rtzit.es oontinue in the 
south-western direction (Fig. 2) extending outside the area studied. 

The area to the west of the field delineated by O-moanomaly cor­
responds to Ithe, exJPOSUTE!s of granitogneiss and pegmartite (cf. poirnts I, 
11-12 :in Fig. 1). The rocks 8!l'e chiatrac'terized by similair magnetic $USCep­
tibility, so 1lhei.r boundlairy was delinaited on the basis 'Of '1'E!SUlts 'Of field 
studies and data taken from geological map. 

Nega·tive anomalies from the gnml:bogneiss zone, di!rec1lly cantaotLng 
with 'high poBitive L1Z anomailies (Fig. 1), a'l"e ' related. to the acbioo of 
a deeper-seated ma'gnetic pole of 1he ore body. It is assumed that in this 
area the mineraliz€d scMste plunge approximately to north-west, beneath 
granitogneisses, a'long a tectonic contact (cf. Fig. 3). 

FINAL REMARKS 

The results of the presented studies show that the mineralized mica­
sillimanite-andalusi:te sc'hists repregeD.'t a dh-ect cover of Strzeliin grani­
toids occurring at shallow depths allldilntTuding the ~. Ilran and 
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titarnium oxides are primarily ooncentrated close to the ocmtact between 
the granitoids and Ithe rover, ami they appear in smallJ. ami relatively 
poorly mmeralJized bodies. 

The a'I'lela studied is sirtuated in an Occurrence zone of a few positive 
anlOIIla1i.€s with values up to a few hundred ,)" marked in the eastern part 
of the Fore-Sudeitlic block (ej. D~browski 1969). The aIIliOIIlalles may be 
related to the occurrence of minieraU1Jed crystalline schists similar ,to those 
of the S'l;rzelin massif. 

Tlakilng into aOOQlU.Jlt ,the repeated records of similar rocks yielding 
a few to several teI1s of per CIeIlJt of iron 'oxides from the Sudetes Mts (cf. 
Majerow:iJCz & Sawi'Cki 1958; Feidalk & LiildIner 1966; Zimnoch 1967) it is 
assumed. that tbe 'OOCU'1'!I'elloe IOf such rocks 'should be OO!IlSidered. in liInter­
p~tions ,of magnetic .wom.a.liJes ,of the Sudetes and Sudetic Foreland. 
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Al. Zwirki i Wigury 93, 02-089 Warszawa, Poland 
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