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ABSTRACT. Tll ... t wo-mica g .. anit ... , of tb" Ei'gar" I YP'" "f t h" i\ 1 "ld", ,,d,iélll I",t holit II 
are pel'altullillOll� gran.ites gf--'llt-'ratt-'d Ly prtrtirJ IIwltillg: ol' Ilwtap,·lil,..� lIud,..!" tllt-· 

C'onrlitions ol' tlw lowt->l' to lltúlcUp c.rllst. Tht-' II alld TLI cnlltt-'Ilt:-. ar(' cOlltrnllt-'d iH 

these ro cks eit.her Ly t-he prest-'Iwt-' of acce:-.:-.ol'y InillPral:-. (apat it l--'. xt-'Ilnj illlt-'. LlIouazit(-, 

and zircolI ) : Ol'. in t he case nf llraniulll. alsn by ad:-.orpt iOIl nf IlIIl:-.("()\,itt-';:tI l!t(--' :-'Ilrfan--'. 

The variability ill the pa .. t ial Ilwll.ill); deg ...... ' nf t lIP branil.·, i> r<·H ... ct,'d by a IIi);" ..... 

variability in bol.b tll" concP'llt. .. "tio,,> of ll, Tb "lid I�. alld I,y III<' vari,t!,ilil.l' ill Iw,,' 
prorlllctioll values. This variability is rli,playpd uot o"ly amOl'!; lili' i"di"icl"al d ... fil .... c1 

subtypes, but abo wit.hin the "dJtyp"> th ... ",,,,lv.,>. 
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1. INTRODlJCTION 

TlJe Moldi'l. uubiall zoue ol' tllf' Boltf'lllirlll Mitssir is OIJe of t,IH" hl'st f'xposf'd pitrls 
of t.lle cryst,alliue cOlllplexes ať t,lre Variscau ťold 1)p1( ill Ellropf'. Tll!' Intp V;;riscau 
postorogel1ic t.wo-lll ica lllouzograllit.es fOrIl1 part. ať t,!Jis ZOIlP. TIIPY ;;rp part, Dr I'be 
youngest. subgroup oI' tlte Molda/luhian bat,holitll. Tltis sllhgrollp is I.raditiollally 
designatecl ,lS beiug ať t.ltp Eisgarll Iypf'. III tllP ('zecll p;;rt. ol' Ilit' Moldilllllhié\.u 
b'ltllOlit.ll, where t,lle Eisgaru t.ype 'lml it.s equivalellls reprf'SPllt tlle lřlrgpst porlioll 
oft.bis Illaglllat.ic bocly, t.his t.ype ltilS been sllbdivided by grilill size alld ;-tblllleJallce of 
pOl'phyritic phellocryst.s inl.o t.bp Čílllěř, Mr�l(()t.íll aud LillIdšlejII sllblypes (I\:olll.pk. 
1925; Zoubek, 1949) (Fig. 1). Klel-kit et al. (1991) revised t.ltis sllbdivisiolJ ilucI 
aJ.t.empt,ed t.o verify it, by cluster analysil1g t.lIP Illajor aueJ t race elelllellts. Tlte 
result,s oI' the clllst.er analysis bave show II tlle derinitioll ol' llw Mr;-íkotíll snhlype 1.0 
be cout.l'Oversird, ane! tllP t.enll Dešlll;-í bas hel'lJ reCOll llllendpd rol' grallitps ol' Illis 
subt,ype, 

Tlte Čí11lěř subt.ype cOlllprises IllecliullI-graiIJed, cltiHilcl.erisl.iotlly pOrpll}Tilie 
t,\iVo-nuca 1l1011Zogl'allit.es, very elose in t.heir Illiucral COlllposit,io/l alteJ t,extllre to t,he 
granites of t.he classical locality of t.!Je Eisgarll type (Aalťallg). Tlw IIlollzogrilllites 
of the Mr�kotín (Dešt.I1�) sllbt,ypp cOl1sist of fillP- 1.0 ,"edilll1l-grai/led tlVo-lIIiea 
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PiCi. 1. l\1<lp or tll<' gri1llill' Iyp<' dislrihlllioll ill III!' \Iollhllllhiall 
batllolilll (i\.ftl'r Breitl'r alld Sokol UJDI). Illodifi,'d h.\" lilI' 
a II t.l101". 
1- \Nt'ir"L,"rg Iyp". '2 - Lii,,'ni,-,' Iyp", :1- Fr,'i,ladl I�'IW. -I - C·íll)t�,. 
Slibl YP" . . ) - M rlik,,1 íll (j),.'ln!,) "liJI :'P'·. ri Lilllcl,1 ,'jl1 "II Ji ."1"'. I 
Ra�t('ltlH'q; ',V))(', � HCl1l1ulkiL typl .... q �Id)\·t)kalli(· dykf':-' or i-;I'<--lnitc 
por"It)',..,. 

grr111ilps ",itlt occi\.siollal O(,CIIrt'I'IIC(,S ol' slllalllor porplt.nili(' I\: 1'('ldspar pIIPIlO('ľ .'·C'IC', 
\Vllich 111i\.y 1)(' i\.hsplIt. ill plan's. TIIP Illollzogri1llil,'" of III<' 1,;'llld':'l"jll C'11!lI. I'jl<' ;'Ire 
('ol'lllpd by cOi\.rsl'-gri1illPd. i\.g i\. i II r11i1raelpristici1I1.I· porpll.1 rilil'. 111'0 Illinl grallil('s. 
11I ,.liP cOllrse ar gpological 111i1Jlpiug i\.lId pxploral i011 for Ilrallilllll IlLiupri1liz,t! iou. 
tlle IllOllzograuit.es ol' tllE' Cíllj(>ř C'llhtype Ilan' 1III'II<'d 0111 10 1)(' , .,01 I IP II' lPI I ol der 
tlta.lI tlte t\r�kolíll (DpŠf.II;,l) Illollzogral1ill' sllhtyjH'. 11](' YOIIII(',I', .,I sllht�·p" !ll'ill).!, 
t.ltl' LRl1dšt.eju 1II(lI1zogralliles (Hr"ill'r alld ScltaJ'llPrl, IIJ!J(i). 

lu tltc granit.es of t.lw AlIsl riall p<lrt. ol' IIIP Mold;11111hiall !l;llllolilll. \,,'lllIll'r 
aud VVedepohl (19U4) It<lVI' prov"d biglwr eOllcPl1lraliolls ol' 1](';]\ prodlleillg I'll'
IIIP11t.s t.1Ja t signifiei\.utly l'xel'pd I Itosp ill Ilw eqllivall'"1 \\Imld lI'idl' grallil ie rock;; 
(Hanek. 198:2). Uulikp li,i' IIVO-Illica grallill's ol' II,P Fr<'IICI, J\I:tssif ('<-'1111'",1 ;llld or 
II,P "'\rlllorieal1 l1li\.Ssif. kllOIVII for 1.IIPir illlporlalll I'('ill I. I·j)(' IIri1llilllll IlIill<'r;di7Cll iOll 
(Pripdricll. ('IIUPY alld I'ot.y. 1981). I liP IlVo-lllic;.] IIIoll�ogr;lllill's ol' 1111' \Ioldalillhiall 
hi11 holitb 11i1I'p only OIlP P('ollolllicnlly illlportalll 01'('111'1"'111'(' ol' li,i;; Illilwraliz;11 i011 
Ilpi\.r OkrouiJlá RadouII pt titr lIortl](';)st Ill'Ugill ol' tll<' 1\11'1I0\' IIIassif. TILP tll'O IIIin, 
IlIollzogr;.]lIitl's of tll<' 8isgal'll Iypp ill IILP "Iellov IIIassil' alld ill IIIP III",ill hodl' ol' 

t.llp I\lolclallllhiil.u batltolit.11 ill IIIP lI'idpr Sll 1'1'011 lidi IIgs ol' II", Cíli"'!' 1.I·Jlp loc,tlil.'· 
II'l'rp illvpst.iga tpd to rpcogllizp I.IIP distriblltioll ol' radio;.]('lil·l' pll'IIll'llls (ll. Tll. 1\) 
'tild II li llPrClI i1.ucl gl'ochl'lIlical dl'vploplIl<'lIl ol' t Itl' 1\1 r;íkol íll (I')I'šllI;'1) ;1I1d ('íllll�i' 
suhtypes. 



HADIOELEMENT DI"TRlflllTION ,\ND HEAT PROIJI"'TIOt\ nF -l\l'o \'1 'A 

AII pxlpllsive rildiolllf'trie SIII'I'('y IIsillg tllP illllo-gilllllll'l 1Il,'lllod ll'"" c;lrri,'d 0111 

111 I lie arp" af t.llP t\loldallllhiilll hal Ilolil h ill I I", S('\,PIII i('", TIIP SIII'H',I' rPI'p,d"d dif
f'l'rPllcPs jil rildioé1ctivity of' I IJ(' sPp'Halp variptips of' gr;illil('s of' I IJ(' I�isgarll s,l, I , I'P(' 
é1l1d é1IJOlllalips assoeialed ahol'" :lil lI'it.11 III(' sll<'ar ZOIlPS ill pasl,'rll Illargill of' I li", 
l\leuOl- lllassif. Tliesl' zOlles of illc)'('as"d radioa('1 i l'il,l' \1'('1'" ';llh,;p,!II<'IJlly slIhjpcI to 
[ollow-up ('xploratioll ",llidl did 1101, IiOIl'('I-PI'. ilJ(lierllp '111\' pcollollli('ally iUlt'ITSI
iug IlralliullI-Orl' COUCl'ul ral iOll';, H;ldiolll('1 ri(' slln'(')' llil;'; ,,j,;o prm,,'d ii siglliljc'llIl 

ntriabilil,l' iu the colltelll of' radiorl('lil'p f'IPIIIPIIIs ill IIIP .\1r;íkoIÍII (J)"šllJft) sllhlype 
ill tlH' 1\:11'1101' IIlřlssif (Vpspl,�', 1D70), 

TiJis areé1 lI'ilS cover('d also h,l' airhol'lw g;llIllIlrI SI)('('I 1'0111('1 1',1' Oll ;1 se;,j,· of' 

1 : Ej() ()(lO, sllpplelllelJlf'd hy dll'ckillg SOlil<' ClIJOlllillollS sp('1 iOlls ",il II grolllld gi\III1J1i1 
spcdrolllelry (DědMek 1'1;t1. 199 1), Tlre airborll" ;llId grolllld grill 1111;\ spp('l rolll
plry llas corrohorat,pd. tllP j))'(.'I'ioll'; rpslills ol' III<' r;ldiollJ('lric SIII'I'P,I' al!d Iwlppd 
10 ideu I ify t,lJe reasolJs for 111(' rl lIolllalolls COI(('('1I1 rrl I,ioll'; of' 1';\(1 ioacl i 1',0 ,olPIII('IIJ.s 
il! I ll<' 1';Hio11S typps or gr'IIIil,'s ol' III<' t\loldallllhiall halllolil,h, SOIJIP ilj('I,t"ls,'d 
eOII('pul ratiolls af lotal rildioa('1 il'ily call, iI('('ordillg 10 gall III "I sp!'('1 1'C1II1<'1 ry, 1)(' rlS
nihed to tll<' oscillilliJlg POI,ilssilll1l COlllplI1 ill Iii,' ;\lr;íkoIÍII (J)('šlll;í) slIhlyp", TllP 
ilreas ill whieiJ tiJe ('ÍIIIČ'Í' sllhl,I'IH' OCCIII'I'iIJg 11i)\'" display,'d sigllifjnllll oscjll;ll iOIl 
af' thorilllll (, Olltl'lIt, II'lliciJ ilJ('!"';ls,'d ill parli('III,1!' 'II IIIP ('0111;1('1 01' III<' gr;lllilt's 
",ilIJ tltf' IIlplallJOrphir rocks ol' I ll<' ;\loldallllhi'll1 ZOIl", ,\ disl illcl d"('ITasp ill I ho
I'illlll cOlllelll has, Oll I ll<' cOIII riln' , 1)("'11 I','cord,'d ill I II(' 'II"';IS ol' O('('III'!'PII('(' ol' 1111' 
roar,w gl'ailled Lalldšl('jll slIht,I"lI-', Tlw ail'hol'll<' g;IIIIIII;1 slll'('1 1'0111('1 1',\' IlilS ,,1(1)\1'11 

t'lIriclJlIl('1I1 il! lII'allilllll ;dollg ";,'1"'( ,;11 1\' -S I ('('lIdillg sl"';II' 7011"" ill 111(' ('III-imll" ol' 

t,lll' Okrollhlrí Radollú IIPlllillll1 dq)(Jsil, 1I('\'pl'lll<'l,'s,;, il Ilas 1101 1'('I'palpt! all\' I((-'IV 
allOlll;lIollS liueal' St,l'Ilc( II I'pS , 

TllP 1�11'1I0\' IIlřlssif 1'01'1I1S Ilw lal'g,'sl SlIhsidi;ll'\- sillgl" hod,v ol' III(' l:':isg'1!'1I I\'p" 
ill I,IJ(' ('Z ,'rl I parl. ol' tl!p j\lold;lllllhi;UJ halllolil II. AI ils lIorllIP;lslel'lJ IJlilrgill lips 
tbl' OkrollldA Radolll! IIl'allilllll dpposil, ",llicll !ll'()\'idf'd I I", oppol'llllJity 10 ,.:l lId\' 
I Iff' 1'f'lal iOlls Iwt,lI't'ell lij(' illdil'idlli11 sllht,I'W'S ol' II 1011 t,ogl'aII il('s ol' Illc' Ei"g;HII 1,I'pP 
01'1'1' a dist.allce oi' ahol/I.!j klll ;llId d01l'1I 10 i\ deplll of'fi()() III <ll s('\'('r,1I dpplh 1('1('ls, 
TIII'(,p sllhtypc's ol' 1I10llzograllitc's or I Iw Eisgal'lI 1\-1)(' \1'('1'" ddillt'd \\'illlill 1,IIt' 1,1(,1101' 
IIIMiSif c1l1l'illg explol'at.ioll for lII'a II i II III IIlill('l'alizalioll (�lriÍz('k, I�)IL), Tll(' ""lill 
bod,l' of the I\:lplIO\' IIlilssif ('(JIIsisis or pqlligl'alllllal', lili,' 10 lI«'dilllll graillpd, 1\\'0 
IIlica IIlOllzogralJilps of liJ(' .\ll'iÍkolÍII (D('šlll;í) sllhlypp, I II d('pPII <II' II I a!1oph.l's(,s or 
11lf' C'ÍIIIPř slIbt'Y!11' O('CI/I' řil I Iw lIorl l!paslel'lI lllargill ol' 11«' 1,lelllll' IlIiI,;sir, SOlili' ol' 

tlwst' apoplJyst's Mf' alf<O S(OI'(,I',1! 1lIlIldl'pdf< ol' 111<'11'(''; I Ilick, Tll(' 1('II('oel'>11 i(' ;ljllilp 
grallilef< Ihat 1'01'111 a I r;ulsiliOIl,1! ;;lIhlypp hel ll'C'PII IIIC' ,\II';íkoIÍII (l)p':;tlliÍ) ';lIhl\-P" 
alld 1[1(' dykl' aplitps have h"PII id"IIIj[-jpd ill ll", IIlill(' \\'ol'killgs ol' I,IIP Okl'OlIl,j;í 
Hadollii orl' deposil auL! ill tlIP slll'fae�' horellolp�_ T",o IIli("1 II IOIlt,O!!,l'a II il ('S ol' 1)01 II 
tlJf' C'Ílllěř alJd MriÍkolÍII (J)pšl lI{t) sllhlypps \\,pr,' salllplt'd ill I II(' IIlaill hod\' ol' 11((' 
M olda 1111 h iall ba llJOI il ll, 
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vVben possible, salnples 2 to G kg ill weigllt were rollecl('d for lIw stlldy of tlw 
clist.rihution of radioi'lctive elelllellts alJ(] of otber COlllpOIWlltS. Ollly salllpl('� of 
unalt.erecl gri\nit.es were collected. The cOllceutral ious of radioi\rti"e elellwllh w('re 
cleterlllineJ usillg a C'i\lIberra 1Ill1lt.icllallllel gi-llllllla spertrolllet(>r. Tlw si\lllple" were 
pli\ceJ ill i'lIUllliniullI casings 4GO Cllt:! ill VOIIIIIW. ,\ :{" x :{" Nill(TI) scilll illi'ltioll de
t.ect.or IVas used fOl' tlte 11If'i'lSllrelllf'lIt�r TIIe followillg spec1.ral J'rlllges were IIsed ill 
Illeasurillg t.he cOllceutnlt.iolls of 11le illdividllal ri\dioullcl idf's: 8G-IOG hV e:!4Tb). 
2 15- 265keV ("l:!Pb) rtncl 1400-FJ20keV (4Ul\). Ollr owu stalldard" alld 1110";<' ol' 

t.ll(' IAEA (RGU-1, RGTh-l i\lId R(;I\:- 1) IVere IIsed for slalldardizalioll. l\'[eilsllre
IIleuts of rhe U, Tll aml K rouceutrat.ious IVere Illade iu Ilw l\lEC'-\ l,dJOratories 
(Uralliullllndustry) at. St.ráž pod H .. alskelll (allal.,·sl IlIg. T. BOllda). Sixt.,'-fiw Sillll
ples were collect.ed ill the Kleuov Illassif allcl 2:{ salllples ill tlw areas of CÍIIIP)' allcl 
Nová Byst.řice, in t.he IlIaill body of the Moldi\lIl1hi,ul hatllOlit.ll. Tll<' Crtklllill iou 
of tIJe racliogeuic hei\t. produ('t.ioll was hased Oll Ilit' Ryhacb (197f5) forlllld,l Ilsillg 
t.he followiug densit.y values: grallit.e of t. llP CÍlllPř slJhtyp�' 2.GG gfclIl:!. l\lní.k ot.Ín 
(Deštná) slIbt.ypf' 2.G4 g/CIII:;. aplitic (wo-IIIiCi\ grrlllites 2.G:{ g/CIII:;. Tlle cOIi1eut 
of IIIi'ljor aucl selec1.ec! Il'ace elelllPllls (Hh. Ba. Sr. Zr. Ph. Ce, Y) iu llle grauiles 
\\las au"lysed by X-ray spect.rollwt./'y (Iaborato/'ies of llNICEO. Brllo. i\ual\'sl Dr. 
Jillláčková). 

4. PETHOLOC;Y 

MOllzograllit.es of t!Je Eisgarll type <'Ire /' eprt'sellted h,\' t.\\·o-lIlic;) peralulllitlolls 
granit.es wit.h allllllill', satllrat.iolJ illdex ,'allles hellVeelJ 1.lil aud 1.2:{. Tlie 111011-
zograllit.es of t.he CÍlJJěř subtype cOlJtaiu rougldy tlie sallle alllOlllll.s of 1(-fpld"paJ' 
and plagioclast' (AnK-:w), t{lIi\.rlz. and displa.v a v<'lr .ving contf'ut of hiotile alld 
IllUscovite. TIlt' t.ot.al alllouul. ol' lIlicas oscillat.es arolJlJd ]0 (Yt,. Accpssory IIlillt'rals 
cOlllprise andalusit.e, a.prlt.il. e. zircolI, i1ll1ellile alld 1I10uazi/.t'. ;lpi\lilp predollliualilJg 
over zircon. Tlle oeelltTeuce of porpllyril.ic 1(-ff'ldsp;u plwllo(']'yslS. I -:{ Clil iu size. 
is eharact.eristic. TIIPy fonll abeJllt :) % of t.lw rock. 

Tlie IllOuzo-granit.es of t. lle l\!Ir;1kotíll (Oešlu;l) slIhtypp cclllt<'lill I(-I' elcl:-<par. plagio
c1ase (AlJ7-12), qU3rt.z. biotite i\ud IIll1scovite. Ac('Pssol'y IllilJerélls ,He represC'lJled 
by andalusite, Zil'COll, xenotillle, IIlouazile. rlll·. ilt' . ilpat.ite aud spllt'lw. (;aJ'lwl i-llld 
opaque IItlllerals represeut. ec! Ly IlIaguetite aud i1l1leuit.e rlrp rare. Tlw aplilic 1,\'0-

IlIjea Jllollzogranit.es occurrillg al. 1.11t' IIlargill ol' III(> 1\:lellov IlIilssif cOllt.i\iu Ul<' sallle 
IIlinera. l parageuesis a,s t.be Mr;1),;:ot.í ll-subt.ype 1I10llzogPll1iles. Tllt'.v IISlIi\lI.,· ditrer 
frOJII tllis subt.ype ill lower alllollll(. of hiolite (lIslIally aholll G %) alld hll('r lex
ture. Tbe AII value of plagiorlilse is 10IVpst ill cOlJlparisou IVit.1l (.he 1 IVO ot.!ler 
subt.ypes, being AnH on avel'age. Besides audahlsite, also cordierite i\.ud sillilll,llI
ite oecUl'. MOllazi te Ilas beeu all;tlysec! Cllld idellt i fied hy del a i led i II vesl iga t.iolls of 
tlIP t.\vo-lIlica gl'auites (Jalovec. 1992; Fiuger pI "I" 199G: (;ód, Ohel'lerc!J('r ;lllll 
Br3ndst.iúter. 199G). 

TlJe geoclwlllici\l stJldies of VelllllPI' i\ucI WedppolJ! (19D4). lIeřlll<1.upk (HH):») ;Jud 
Breil.el' ( 1998) Imve ]1l'ovecl t.11t' IIlollzogralli/ps ol' llle Eisgarll l. ype 10 he geuPI'al(,d 
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by Přll'tial ntelting of llletřlpeliks 11I](lel' colJditiolls (lf llw lo\\'pl' 10 Illiddle erllst. Tlle 
hOlllogellization or the gl'allilic 1I!elt ř1lld tllP sepal'<1lioll ol' P;HtS ofllw IIlřlglI'" look 
plate dlll'ing p;utial 1Ilf'lting. TIIť' illfl lIelJce ol' diff"el'ellt pl'PSSlIl'PS ;tIld tplllpel'atlll'es . 
ř1long wit.h a val'yillg I'est.il.p coul.elll lea.diug 10 1.lle g('ll<'sis ol' faries of varyill;'; size 
(Čílllěř all d Mr�kot.íll subt'YI)('S) ř1l1d t.o occasiollřllly diff"erPIII rOIlIJ)()sitioll (I \\'0-
IIlica grallites w it.h biotite predolllillatiug O\'pr IIII1SCO\ 'il(' Mld ř1plitc grřlllites I\·il It ,t 

subordinil.t.e alflollllt. of biotite) přlrlicipil.led ill I I tf' rOl"lllalioll of ll!e Eisgarll t.\·pp ol' 

the Moldil.uubiřl.lI bil.tllOlith. Vřlryillg proporlioll ol' I I tf' ori;.;illil.l lllt'lapplilt' COlllpO
IIPllt is rpflprted eit.ller ill tlie fllIClllřllioll ol' rltf' allllllill;l salllr'llioll illdex. Ol' ill Ilte 
oscillřltioll of tllP alldalllsilp Ol' rordieritp. sillilllanile Ol' g,1I"Itf'1 cOlllellls. \'ř1I" \"illg 
degrees ol' přl.rtiřl.l 1Itf'ltillg wpre. thereforp. probrtbly I II<' dOlllillall1 PI"O(" ('ss ill Ille 
genpsis or the t.WO-lIlicřI 1II<)\Jzograllitps ol' the Eisgarll I.\·pc. 

S. DISTHll:IlJTION OF IiA[)IOELE�II·�NTS IN (;HANITf':S 

Thp rrtdioelellleut ř1l1rtlyscs W('l'e s(.řl.tisticrdly Pl'ocpsspd Mld 111(' rpsltlts rtr(' pl'e
senU'cI ill Tilble 1. Owing 1.0 t I tf' lilllit. ed 1I11lltlwr of salllpll's. IIwdiall \'aIIlPs \\'el'P 
used t.o calculat.e t.!Je 1I1e;111 \·'lllles. Tltpse reslllts SItOl\" I lIP higllť'sl COllct'lltral iOlls 
or I'aclioact ivp plelllellts 10 occllr ill I liP C'íIlIPř' sllbl.\·IH' nf I II(' IIlaill hody ol' I liP 
MoldalJlIbiřlll hřl.tlJOlilb. Tltesp rOllll'lIls are SOli 1<' \\'11'11 1011"<'1' ill IIIP grallile,", ol' 

t!te C'ílllěř subtype fl"OllI Ille lIorllH'aslerll IIlargill of I III' l":lcllo\' 1I1>,ssif. Tll!' I ho
rilllll COllt.PIII, ill p'lrliclllřlr, <ker('ases loward I lIP . \"(Jllllg('r grallil(',", of I lIP 1\1 r;'ikol íll 
(Deštll�) subtypp. Tltp grilllilPs ol' I.ltp iVlrM,:olíll (J)ešllI;.Í) slIbl.\ p(' lJf Ille 1":1('1101' 
IIlassif sllow the lowpst thorilllll cOII!.ellts. tbe 10\\'('sl k II Ol\" II cOIII('1I1s l)('ilJg ill I liP 
aplit.e grallit-es . TIlt' fřlll ill t.borilllll ("(l II I.P II I. is hest r(,flp("Icd hy I II(' Th/ll ratio. Tlle 
lJighesl Th/U rřl.tio bilS heell reported ill llte 1I10Ilzograllil(>s f" rolll lit<> slJrrolllldillgs 
ol' C'ÍIlIi>ř ill I.IIP sllbtype ol' t'lt<> S;III1(' lIallle cOlIsisl illg of" porpllyril ic 111"0 IIlic;\ 111011-
zograllites (,'i.l7). Tlle lowesl Olte is cha.ract('rislic f"or lilI' aplit( , IIlollzogralliles of" 

tlIe Klpllov 1rl3ssif (0.6 I). TIIP radiogellic IlPal prodllcI iOIl \";\IIIPS dprre;tsp ill I ll<' 
S,lIIle direct-ion. 

Tltp higbest. I"řl.di ogellic Iteal prodllctioll \''lllles ill I liP sllldy arpa II"pre idelll ifipd 
iu (11e Čílllěř suhtypp ol' l'lle IIlaill h ody of" llte MoldiUlllhi'"1 bal lj(llil II. i\'el'prllI<'
Ipss, these \'alups arp lower hy 011(' IIř1lf" Illall lIJOs,' f" olll,,1 ill 111(' ('ílll('ř sllhlyp<' ill 
t.lle AlIst.rialJ j)ř1lt of tlle Mold'"lllhiall halllolilll (Vellllwr ,lIld \Vedepolil. l�H)cl). 
Dist.illct.ly lowpr arp I lIP vřlIIH'S ol' Ileat prodllrt.ioll hol II ill I II(' \11·rtko(.ÍII sltl1I.\"I)(' 
oť tlle IlIřlin b ody oI' tiJe i\t!oldallllhiall h;ll IlOlit II ,tild ill ;lil Sllhly!,!'s ol' t. lte F:isgarll 
typf' ol' the Kleno\" IIlrlssif. Tllis is ,\ccordiug 10 IIIe di;;1 rilllll iOIl ol" lol al acti \·il.\ <15 

dptecled hy řl. i rb 01'1 It' gřl.lI II lIa sl)('clrOlIlPlr�' (Dt'd,í{-pk ('I al .. ID(1). \\'IIicll rpve;t!,'d il 
IlIarked diff"erpuce Iwtweell tltf' Cíllli'ř sllhlypp of" I 1](' II "lili hody ol' I II<' "'Ioldallllhiall 
hřltlloli(II iltlcl tlIP l":leIIO\' IIlassif" rlS a \\'IIOI!'. 

T ll(' study of thp c1ist riblll iOIl ol' rřldiogeuic plelltellts ill grallil e,", ol' I lip .\lold'\III1-
hiall břl . tholit.11 bas slJOlV1I řl. IlIarkcd \·řl.riahilit.l· ill tllpir disI rilllll iOIl witllilJ I ll<' 8is
gřlrll type n ot only ř1S I"Pgards III<' ľ rtlld Tll colllel"S. hlll also ll\(' I": COUIPIII. Tlte 
higllf'sl. l'aJues of rřldiogPllic lI<'al proc!lIcl iOIl ohs('l'v('d so f";lI" Ilal'c hPPII f"olllld ill 
che Cisgal"ll type Oll AlIst.riall I('nilory (Vpllllwr alld W('dcpoltl. I�H)4: C;lIo.id; alld 
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TAflLE I. Disl rihlltioll of tlte lí, Tli, 1\ ,ulll uldiugl'IJic IIl'nl pro
dllclioll in Uw stlldipd graniloids or I lil' \loldallllhii111 
hilt.llOlith (1llPuiall - tlle). ;; - SI;III(lard d('\'iiltioll 

II (pplll) TI! (pplll) 1\ (II'1.CX) II p;1I TIJ/ľ 
prodllcl iou 
(/',,"111-:1) 

Me s ]\Ip s !Vll' s tllp .-; 

Klellov Illa.ssif- 600 1.14 n90 J.:{G :U�G D.2D v;:{ D.2!! 2.:{:2 

C'ílllěř subt.ype 

1\:lellov Illassif - G.KO vn cl.IO :L III :\.KO ()!JLI 1.% O.K:l 0.71 
Odt uá su Iltype 

1\:lellov lllassif - 4.90 :\.44 :U)() LL i) :UlU (UO ID'I lOK ()(jl 
aplil ie grilllite 

Č'íllJěi' slIht.ype 4.VO 2.82 :2·:dS IO.LIV <ILJO ():Fi :\.!)O I.Of) 'J.17 

M níkot.Íu sllht'�'pe G.(jO 1.1'1 1 D.:W ](UHJ 4.:Fi (UG :2K:l 1.07 :\.LI rj 
Eisgaru t.ype 16 :{G 4LJO (iK:2 :2 ID 
(Velllller. 
WedppolJI, H194) 

\111I")('r 
(jl' 

salllplps 

17 

:l!! 

� ) 

1:2 

" 
I 

Bl'ei t.el' , 1(96). Tllesp va.IIIP'; nr(' Illarkedly I()\rer ill Ilw ar(�;1 of tll<' 1,leu()\' 111;1""if. 
('veu IOlVer 111<111 I.llos!' sliplIl;II<'lI I"or gl">lllil(''' (11 ;1;lck. lm';:2). 

TIH' H-ssociat·.iou ol" Ilw 1';,dioelellwllts IVit II t Iw illdi\·idllnl Illill<'r<ll" "'a,; ("';IIIj;lted 
basecl on the geochf'lIliral study or IIIP rocks ol" Ilit' 1,lello\' 111<lssir. ('o!T('ht i011 ;\11,,1-
ysis was useu for 1.l!is purpose. Tltis ;IIl,1.I.vsis has n�"(',dpd ;1 posil i,'(' correl<lt i011 I>e
Iween t.JH' Tli (out.plll aud tlH' cOldplltS of TiO:!. MgO. 1:\;1. Zl' alld ('(' ('Llhl!' :2). \0 
correlal i011 Ilf't\veeu II and Tll rOIlI!'Ilt.s was ('sl,lhlisl!ed ill I II<' porpll.vril ir gr;lllil PS 
nud a positive cO!Tplat ioll h('(w('('11 IIIť' 111'0 pIPIII('ltfs Iras fOlllld ill IIIť' ("'('IJ-gr,liJI!'d 
i1nd tlw aplit.ic two-Illicn grilllil ps (Fig. :2). r\ IWgilt ivp corrplnl i011 11';1;; idplltifipt! hc

tlVepll Ihe II aud TI! cOlltenls ;lIJd tlw coutellt ol" Ph. Tlw r('sl!lts ol" Llw COr!T!at iOIl 
i1llilJysis sholV II alld Tli to 1)(' associ;llecl ah()\'(' ,III' lI'illl IIIOIIi1/,il f'. "plwll('. zircoll. 

Ol' xellol.illl(�. TllP ThO:! cOlllplI1 iu Ilw JIIOIIrI7,il(' I"rolll Ilit' 1'�isg;Ir!1 I\'pf' gl'<lllil('s 
is 7-1:{9'( (C;od pprs. COIIIIII.: .J"lovpc I�Hl:2). TIIť' sigllilic<llll coIT('I;lIioll 1lf'I\\'fYII 

Tll ;,IHI JVIg0 is c " llspd hy tlll' I"<lcI Illat 1II0sI ol" III(' IIIOIIi1/,il(' is ellcloset! ill hiolile 

graius. Tlw r('l<ltioll (Jf 111(' tf i1lld Tll COlll("IIJs 10 11lil1 ol' III<' rock ľmlllillg Illill('I';ds 

WH-S illvestigatecl ill Ille IlVo-IJjjca Illollzogr;\lliles oľ tlJ(' 1,1('110\' Illd,.;siľ. ,\ posil i 1'(' 

corrclalioll llf't.wpelJ HIP (,(lIItelll or tl '1.lId lllill oľ 1IIIISC()\·il.p (corrf'lnlioll ('(wflici('ut 

O.:{:)) and tlie cOIIIl'llt ofTIi alld hiolil!' (correlalioll codfici('llt (1.,1�») lI'as oh"l'j'\et!. 

(j. IJ I S ( ' I 's S I () i\ 

Tlle reslllt.s of t.lip sl.udy or 1.11(' dist.rihllt.ioll ol" ll. Tll ;1IId I, ;llld tlw r(,�IJiI" of 

tlw sl.lIdy of IIIf' rOIJceut.ratioll ol' Illiljor ;llId I rrlC<' el('IIj('IJ1s ill lij(' 1�lelJ()\' Illilssif 

agrpe ",it.l! t.lie ]HPviolIS rpsllll.s ol' IIIP airlloru(' ;llld grolllld g;\lIIIII;) spt'clrollJPI ry. 
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T" BLE 2 .  Corre l <l l i O I l  coer-n e i PI I I s  for ľ <l l l d  T l l  or I l l p  t \\'o
l I li c a  gri'll l i t p rro l l l  t l w  I, I (' I H )\' 1 I I <IS" i f" ( /I  = : ! f J ) 
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These rpsu l t s  s l I ggpst. t h <l t  t. l IP  I l i g l l Pst COl l c P l I t. r a l  i o n s  ol' rad ioil e l  i v, '  " le l l l p l I t s  o c c l l r  
i ll the C í l J 1ěř s u h t.ype of  t ! J e  I I I <l i ll h o d y  of" I l i p  i\ l o l d a.l l l 1 hi il l l  h a l l l o l i l l l .  T l l(' r,'s l I l l s  
of t he gro u n d  g a J lI l I J a  sped roI J l (' l r.\· o l l l l lf-' ( 'zce ll-J\ l ls l r i ;1 1 J h o r d " r a l l d  O l l  A I I ,.; l r i a ll 
I pH i t.ory ( B rpi l p r <l I H I  C l lojpk . l �) % )  <llI d I l le ;l l l a h' ;; i s  of" l !  i-l l l d  T l l  i l l I l w gra l l i l ps 
of t. l I e  E isga rn- t.y pe Oll A IIs t. r i <l 1 l  t pr r i tol'.\· ( Vp l l l l l " r ,)l I d  \\·ed Pj lo l d .  I D�)4 ) s l lOl\' l ! J p  
c O l l c e u t. r i'lt. i o llS of b o t. lI p l el l le l l t.,.; . h l l t. 0(' t l l o r i l l / I I  i l l  j l ;i/'t . i c l / l i-l r .  1 0  i l l cr pasp sO I l / . I I 
\Vi'l r d .  I-l i g b e r  COllce l l t. r i'lt. iol lS  o ľ t. lJ O r i l l l l l  \V,'/'(' "sso e i a l ed  w i l l l  I J i g l l er ( 'Ollcpl l t r a l i o us 
oť l l lou a z i ť-e i u  t.IJe p o r p lly r i t i c  I \\'o I I l i nl gr i-l l l i l ps o f "  I l lp s l I h l y p e  C' í I l IN,  O l' o f" I l I e  
E isgal'u-type O ll A ust r i an ( e/T i l ory. a u t !  lV i l l l  I . I IP c o u l  P i l I  of s p iJ '-'lw " l i d  1 I I 0 1 l az i l e  i ll 
( lIP two-Il l i ci'l gr;l l l i l .es ať I lIP Dešl l l ';  s l l b t y p f' i l l I I I<'  l"': l p l lo\' I I l assi f'. T l l e  d is t i l l d ly 
pos i t i ve ro/Te l a t io l l  Iw(.wet'u t. l l P  c O I ! 1 e l l l  o f  i\ l gO Cl l l d  l f  i l l  l l ", po r p l l y r i t. i e g ra l l i t es 
of l.be C'í l l lěř s l I h ty p e  ( P i g .  :1 ) a l l d  Iwt lVt't' 1 I  I I I < '  ( ,O I i 1 <' l I t. ( )f  M gO ;\ l l d  T l i  i l l  1 11f" 
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FIG . 4 , COl ltellt of T b  a l l u  M gO lil  t lw t IVo-l l ti c a  grrt
I l i t.es of I , l l e  Czecli p a rt ol' t iH'  E isgrt r l l  I y p e  
0 - [)",šl n f, ( 1\ I rftkot. ÍH ) " J lJI .\'l)(>, • - (' íl1lp.ř ,,"Olyl'''' 

a l l  subtypes ol' t .wo-l I l i ca  grau i t.es of t l w  M o l d  .. t I I u b i a l l  h a t l lO l i t l l ( !"' i g .  LI ) s l lggpst s  
rnonazite to be eu closed a b ove al l i ll b iot i t e  a u d  i l s  (,O l l t,P I I I  t,o i lJ ( ' !'pase w i t h I l l ii t  

of b iot, i te ,  a. fact, p l'Oved by t ll<' ( 'o rreI M, i o l l-('oer-l i r i P I J 1  vrl l l l P .  T h i s  is  a l so s l l p ported 

by tbe p os i t i ve correlal' i o ll bet weel l  tbe  (,o l J 1,e l 1 l s of T I! al ld  Ti h .  W i l l i a l l lso l l  et  

a l . ( 1 99 6 )  mel l t ion a S i l l l i l a r  co rr e l a t i o l l  ohsprved i l l  thp lVI i l l eva( ' lws p l u t ( l I l  of l iw 

M assif Cent ral a l l d  t. ! J ey ascri l H '  t, h is t,o t, I H'  prp,,;p l J ('P ol' S l l l <l l l  i'l I I IOUllt.S ol' h io l i te 

res t i t,e ,  p ro d u c i l l g  h i gh Rb al l d  col l t a i l l i ng i u cl l l S io l 1 s  of I l lol1 a z i t.e ,  p ro d u c i l l g  I l i g h  

Th . The geocherni cal i l l vesti ga t i o l l  b a s  p rovf'cl  U a n d  T l l  cOl 1 tents  t o  hp  c o 1 l 1  rol l e d  

above all  b y  the  p rese UCf' o f  arressory I l l i lwra ls  ( apat i  t f' ,  z i  1'('0 1 1 . I I IO LJ a z i  t e , Xf'1 l 0-
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l i l l l e ,  r u t i l e  itu d  s p l w l l e ) .  T l l e  l '  ('ou t e t l l  i tl t lJ e  I wo-I l l i c a  I I l o t l zo g r it ll i t es of t l ie  
Dešt l l řl s u bt.ype fro l l l  t l l e  1 \: l r l l ov I I I i'lss i f  is itlso ('out rol l p t !  I l .v I I I (' I I I I I S ('ov i t (> C O I I 
t .ent . . Pitrl of t.he U ritU i U 1 1 I  cOI i l e I  I l rtve l)pel l  it dsorlw t !  c l l  I l le  s l I r ľacp o f  1 1 l 1 1S C ( ) \· i l p . 
A ccord i l lg t.o Frie d ri c h ,  C l l l ley it l H I  Poty ( 1 98 7 ) .  z i r co u .  I l l Ol l itz i l p  i'l l l d  i lpi'! l i t e  h i u d  
2.5 - 35 % oť t.h e  whole-roc k  I I  m l l t e u t . A c cord i l lg to ! :lpi'! ( I DDG ) .  i l l  I ( )\\'-Ca ppr
itl l l l J l i nous gran i t es ,  LJ rps i d e's I l I osl ly i l l  xellot i l l lP ( a h o l l l  :)0 G O 'A ) . fo l l ()\\'pd h.v 
I I ra l J i u i t e .  I l lO n az i t e .  py ro c l I l o re a u d  z i rco l I .  J\ l ouaz i t e ,  \\' i t l l itb o l l l  (i .-) �O % .  i ,.; I be 
I I I Os t  i l l lpOr l it l l t  Tll reservoi r .  IV l w reas z i rcol I .  x e l l o l i l l W  a l J t !  rl p rl l i l p  accol l l i l  fal' 
abol l t  1 - 2 % each ( Beit, 1 9(6 ) .  TIIP 100v sol u l l i l i ty of I l I o l l i'! z i t e .  a pitt i t e  a u d  z i r ( 'ot l  
i u  I I lel t.s of p e r a l u nl i uous gral l i t e  ( C reeu it u e l  v\'i'l t so l l , I D8 2 :  \\'i'l l s o l l  i'l l l d  H a rr i ,;o l l .  
1 98:{ ; R a pp a l l d  vVa t so n ,  1 98 6 :  J\ l o l l l p \ , 1 !)8(i ) i l J d l l ('es t l l l ' i r ('cl l' l y  ľra c t i o l J a t i o l l  lI' i t I I  
p l agioc l ase a n d  b iot i t e  c l l J r i l lg p a r t ial  I l le l t i ug.  I I I cOl l l p a r i sot l  lI' i l l l  I lw p e ra l l l l l l i 
I I O U S  l e l l cog ralJ i t.es of t.be Fre t l c l l  Va risc i c l es ( p l l l t o l l s  S t . S.I· h·est 1' 1 ' .  C l lé ra l l d p  i'! 1 I e 1  
G ral l d r i e u )  ( Fr i ed r i cl l .  C u n e'y i'l 1 1 ( 1  Pot.y, H m 7 ) .  I I IP I I  a l l d  T l l  CO I I I ( ' l I l s  i t l  I I I é' i l l l'('S
t. i gi'lt.ed g ra n i t.es of 1. lle M o l d i'l l l l l b i a t l  hat. l l O l i t. 1 i  a re' 1 0IVpr I l l a l l  t l lO s P  i l l  t l w g r al l i l ('s 
of t. I Je  St. Syl vest.re p l u t.o l l  i'l l l c l  s i l l l i l itr to t l JOsP i l l  I I H '  ( ; ra l l d r i (' 1 I  i'l l l d  ( � I )(�r ; l l l de 
p l u t o u s .  Lower content s  of rae l ioact i vp p l p l l l pu t s  i l l  t l l C '  t ,,·o I I l i c ; l  I l Iou zogra l J i l es 
of t l te  M o l d i'l n l l b i i'l l l  h it t l JO l i t l i  ( , i'l l l  hp Iwst e x p l it i l l e d  hy t I I P i r  lo\\,pr I l ra l l i l l l l l  ore 
p o t e t l t i i'l l  ( t he t.o t a l rpserves o f t l l e  O k ro l l b l ř1 H a d ol l ll t ' d p posi t  \\,prp J :WO I t ' ř lC
cord i ng t.o Š l l rřÍň itl l d  Vese l ý  ( J  D D 7 ) )  i l l  col l l p a r isol l  lV i l l l I h ; l l  ol' I I I C '  S I . S�· h"(',.;1 rr 
p l l l t o l l ,  w h ose pot.e t l t. i <l l  cau Iw r x p rpssed i u  t P l' I l lS 0[' : IX O O D  I of I I ra u i l l l l l  rc'sen'ps 
( Fr i ec\ r i ch . ('u ney auc \  Pot.y, 1 98 7 ) .  These ilu t hors aSS I I I I I (' 1 1 J <l 1  I I I ( '  II  p nr i rl l l l l P l I 1  
o l' perah l lll i n olls s i l i citt.e l i q l l i e l s  d l l r i l lg p<l rl. i a l  I I I P I I i l l g  \\' i l l  d P I W l l d  n i l  i c a l l y  O l l  I I I P  
i'l I I I OI I I l I  o f  II l o c aled ol l t s i e l p  t ll P  l a l  I i cp o f  wea k l y  sol l l i l l C' a c cpssory I I l i l l p r a l s  ( z i rcO I I .  
1 1 I0 1 l a z i t p .  i'l p al i le ) .  T l l i s  I I  \\' i l l  d i s p la y  a I l I itr k('d i l l col l I J l a l  i h l p  h d l a l" i o l l r  ; l l l d  \\' i l l  
st. ro l lgly fnlc t i o n a t e  i t l  fi'lVOl l r  0[ '  t hp a l l <l I .(>cl i c  I l I el l s . T l l ( '  r c 's l i l l s  0[' I I I P  st l l d .l· 0[' I I  
d is t r i b u t io l l  i l l  t be t wo-l l l i c i'l gnw i t es ol' t lw Dp�i l I {l s l I h l y p e  s l I ggpsl a t l  i l l l p o r l  a l l l  
přut o f  1 0  be ac\sorbed a,t. t l lP s l l r ['ace o f  I l I l I s co v i t (, .  

I .  CONCLlISION 

T l I e  t wO- l l l i ca l l l ol l zogril l l i l ps 0 [' I l l e  E isgrl r l l  1 .I· pp I l I rl k(' l i p  t ll P  l a rgest p O l' I i O I l  0[' 

1. l l e  Czech part of t h e  M o l d i'l l l l l h i a l l  h a t l l o l it l J .  W i t l l  r('gard 1 0  i t s  g r il i l l  s i ze a l l d  l ex
I l I re , t h i s t.y p e  Ci'l l l  bl' s l l h d i v i dpd i l l t.O fm t l wr s l l h t.v p es .  T I IP C' í l I lN alHI J\'! r ii kot í l l  
( Dpšt.u á )  su b t.ypes i'l re t. he I l Iosl i l l l p or l. i'l l l (. a l l l o l l g  t h e l l l . A s  1 0  1 . l i P  c O I I ( ' 1 I 1  0[' 

1 1 <l I .u ra. 1 r i'l d i o l l u el i c\es - U ,  T l l  řl l l d  1\ , I l i P  (' í I I lP j' s l l h l .v p (' d i s p l al's I I I ( '  h i glwsl  ( '0 1 1 -
('p l 1 t rat. i o l l s  of T h  and K .  h av i l l p;  a l so t he l l i glwst l"a l l l E'S 0[' I I P a l  p ro d l l c l  iO I l .  L ( )\\,pr 
val l l es of bodl  p l e l l l e t i l s  I l a l'e hPPI I  del pd pd i l l  t l I P  J\ l rřÍkol í l l  ( l 1pšI l I ;í ) s l l b l y p p .  P;H
I i C l l l ar ly j i l  t lJe  K l e l lov I l l assi ť. T I IP lowest C O l l t P l l l s  0 [' 1\ a l l d  T l l  a re' d l řl l'<l c l  ('r is l  j c  
for t he <l p l i t i c  t l lO l l zogrit l l i l ps 0[' I I I < '  K le l lov I l I rtss i f. T I IP T I J  cOl l l p t "  is  c O l l l ro l l p d  
above a l l  by t h e  p rese l l c e  o l' 1 1 I0 l l řlz i t e ,  t h a l  0[' I I  Pl I I  i l i t  I I  is p a r f l�' c O l l l ro l lpe l  h.\' t l l P  
Z l' col l t e l l t  a u d  part ly by i t s  i'l d so r p t i o t l  a t  t lH'  s l l rface 0 [' 1 I I I I scO\· i l e .  



r,4 i\ 1 . H. EN É  

A ckllOwledgelueuts. 1 a l l l  i l l d p h l pd t o  D I' . L .  ;-.I o d k  ; l l l d  D I' .  \ 1 .  Šed i l l ; ' ('O l' 

t he i l' rtss i s t rtnce i ll sal l l p l p  ('o l l p('1 i O l l  ;w d i l l  (, ;l I' I · .\· i l l ).'; O l l t  1 1 1 1 '  I l lo , ! ; ' 1 a l l a l .\-;-;p,.. ( J (' I I I (' 

g l'rtl l i tps .  1 <1 1 1 1  g l'Mpfl l l  t o  D I ' .  D .  J\ l a l i'>j b  rl l l d  D I' .  h: . H n ' i l pl' ('O l' I l l P i l' \ ' r l l l l , t ! ) l p  
COI I I I I IP l l t s  I 'egal' c l i ug I- h i s prqwl' . T I I P  a l l t l l () !' <l lso t I l a l l k:-; t 1 1 (' a I I O I I �' I I IO I I S  l 'e\' i " \H'rS 
fo r t he i l' val u a b l e  COl l l l l le n ( s t l l a t  C<lI l l r i h l l t e d  t o  t l l(-' ( )\'PI' ,t ! I  i l l l p l'O\'P l l lI ' l l t  ( J ( '  I I IP  

wholp IVOrlL This IVol'k I I <ls  hP<' 1 1  c i'I /' J ' ipd Ol l t  t I l a l l ks to 1 1 1 (' f i l l <l l l (' i a l  S l l p po l' l  n (' 1 1 1 (' 

( ; l'il.Jl t A gPllcy of t 1 I P  C'zt'ch ! 1 pp l l h l i (' ( P roj Pct >; 0 .  L ( ):)/ � )(  /0.) l LI ) .  

H,·,. F . :  ] fJUfi. R .. , id,,"c,' o l' R E E .  Y. r h  a"d II i "  gr"ni l " , ", , 0 1 , . ,.", , ;d p ... .  , o l i l l , , :  l l l ' p li " "l i o " ,  1'01' 
I I ", ('hell lj�l l'.v nf ( , ) , 1 l,1 a.! 1 l  ... 1 1 ,  . .J. 1', 1 ""/. 3 7 .  r,:l 1 -,'i.'i L .  

8reiU'!' I� . :  1 995.  T Wo- l L l i c a  gl'fll l j j  ( ' �  I I f  1 1 H' �nl l t  I I  H o l w l l l i i-l l l  I ' I t l t  ( I I I .  I I I :  H n · i l  1 ' 1 '  I, . ( Ed . )  ( ; { fl r / ; ('  
.s i,l(n;fi c o n c c  o f  7' h o s p h u T I/ ,s ;7I f/'o l' ; u n l/ l l d  N ),I/ n i l , ,,. E./'I·/I /'."· U II !I I/ ir/ , . I · I �  I ,-,�.  

81' . .  i l el' 1< . anrl C n o i .. k 1 . . 1 � l!J(i. H "d i oit(' t i \' i l ,l' ol' I l l P  h i l,; l dy fl',,,- l i " l Ii t l " d  1 1 " , , , , , 1 1,,. ;;I'"" i ' , '  i l l  I l w 
iVl olrla, , " b i al l  p l l l l o l l .  ,, , , , tI ' '' I ' I I  tlol "' , , , i ,, .  \ '( 8 1 .  (' , ,, .  !I , ,, I .  l í., I .  7 1 .  1 :-:\ l 'l i .  

Hn,j t t ' l "  1 \ .  i-tll d  Scba.rl w)'t  S . :  1 � )H(l. ' T I I C '  Ei :--.(.;a) , 1 l  �rřll l i t t' ; 1 1 1 < 1  i t :-. � 1 1C ( ·P:--':-. t ) J ':-- i l l  I l w S O l l t h H t d H'l l I i rl . l l  
lJilt l " .l i l h . II li 1/. Ó s i .E J'1'. I\lin e m l. (; I ,s ,  11 . 1 4 1 .  7.'i-7Ii. 

BI' .. i l "l '  I '; .  aud Sokol A . :  l � j � 17.  (' I I f "' , " i , I I ' .\· ol' t h  .. Bol ", , " i ; l I '  ;'1''''' i I "id" ( ; " " I " , . l ol l i , ·  "lid " " , 1 ; , 1 1 , ,

geni,. i J l l p l i .-at iol l s .  Sb o r. !l tO/. I ·'r/. L r.'  3 1 .  ' .) !jfi. 
Dpd;l�l-"k l\.. ( .. ( al . · 1 U!J I .  A i rh o 7'11.f .fl '  () fJ " !J "' ; ( ' I 1/  i II " I  s f i.'Jfl l i  f) II /l il rl !l t  "� tuf/i,. rl I 1 11 f f  rp n / 0  l i li II JI .'i 1/ 1/ 111-

LUft;f fll o ta /litl. P a rl J. (.h' lI di-i,.It ,; I, /1 ,.,ul ( (· (' {J I/ li l y).  1 1 1 1 J > 1 I 1 . l i :-. l l I ' d  ! " ' I H l I'j . ( ; ' ·I {\·L i k; l .  1 1 1'1 pp.  
( i l l  Cz .. ,-h ) 

Fiug,c-'r F. I-' t a1 . ·  I HHn, i\ I O U i1z i t ( ,  i l l  C ril.l l i t l' l l l I l I d  C l l t- ' i :-'I ' I I :  v l 'r l 'l'I -' i l l l l l g ,  S l a l , i l i , ':i. I :-. l .wn'i d l .  ( · l w I L l i ... -
clw Var i ab i li l a! .  111; ( ( .  Ó " l fj·I · .  Mil/( ('(1/. ( ; , ,, , 11. 1 4 l . � , .  

Friedricb 1\11 . 1- 1. . C l l lley �1 . aud Pot.y H . :  I ! lx 7 ,  l l l'il l l j l l l l l  �f-·' I ( · " I ' l l l i :-.t !',\' i l l  p, ·r;d I l J l l iuf l l l:-. I (" I l ( ·O;':" / ' iUI
i t e,. IITlI '(). ; " m  3. 3.';:3-:3/l" . 

C ; iid I� . . Obprlel'ch�l' C ; .  rtl l d  I-l l'rt l l d , 1  ill l " I' I : . :  1991i. Zl l] '  i\ I i I I , . ,." I "h i ,· " l i d  ( ; , ." . - 1 " , " , ; "  .. i "'" T I "  >I ' i , , , , ,  
I'f'i('ben G l'rtlli l -I.;iiqwrs i l l '  S ii d l ,;, l t l l , i,d,.. I I  P I " l ol l / ( ; " I ,, " / ( )() . '\ / ; 1 1 .  r'i" " ,. (' . , \1 ;1/ 1  ('. ( ; , ,, , 11. 
1 4 1 .  U5-!cl6 . 

G I'''� I I  1' . 1 1 .  ""rl \Va l ,o l 1  E . I-l . :  1 � 1�2. Cl 'y, t aU iz"l i , , "  "I' al 'ill i l <' i l l  I I ;d ' u';d ' " ;,,"" ";" " "d,,1' h i ;; h  
pl't'::-':" I U'P hydrol l :" (�nn(li t i o l 1:-' w i t l ,  parl i n dar I'pf''' ! '( ' I ! ( ,P l n  o l'( );':"P l l i l� :-'( · I ' i , ·: -., ( " I II I 1'i/). J li 'l '  1'111. 

}'<I ('ol. 7 !l .  9()- l U.'; .  

Hflfl('k l l . :  H)82, R adioilc t i \' i t ,\' n f  J '( 1 I ' k:-. . [ I I :  Plt y.úl·t' ! P I" J /J f  rl i (  ... " I  I"J t ·l , ,'i ( C ; ,  :\ 1 1 r:,I · r d H : i :.. I , · r .  f " ! . ) ,  
p p .  4:n-4 8 1 . 

H (·ř l l lál lek R . :  l DD S .  (,' f o c h cnl. i.o.; fl'Y Il n d l) ( I ru l 'J.I7Y 01 !JI'fI 1, i t o i d.'i of tl" Vf/ " t l l/ ro rl ... A', /III !'!! Il lI d 

.\'o " o h rn dsÁ·f· p o dl",,',.  l I " p " I , ! .  D i " .  Fill ' l d l y  "f S , · i " , , . . , ' .  C l l il l ' l." 1 · " i \, " I ', i l \'. I : $( i p p .  ( i "  ( '/,  . . . 1 , )  
. J a l ovcc . I . :  -I � f � '2 .  P f f7'Ollt fi t  .'j i!; uf t l, f !1/'f/1t i l o irls i n  t l, f 8 (1 1/ l l, 1 1'11 1}fI rl o f  ll, f n 11 1 1 '0 / l/fl rl o.f jl/'I /rI,/ fI !I 

b i n 1/. b n. lh u /ith on lh , h ll ., ; s  uf s l " d y  of ('u ck lo (,l7/ .i7l!f 1 1 1 ; ,/ 1  /'II ls. 1 1 , , 1 ' ' ' 1 , 1 .  T h , ', i ,  F"c " l l y  " I' S, · i , · " , · " . 
( , h"rk, U " i v"rsi l y. 1 :3:� p p .  ( i "  ('z,'d , )  

Klf-!i"::ka 1\ I .  c-:t aJ . :  1 �H) l , c .; p o d w n u n·d i l l v(-':-.t i ;.!,at iou:-. ol' thf' E i :-.g,ill ' l l ;':" I 'a l l i t  l I i e !  ;'; l'l I l I p  i l l  1 1 1 ( '  :"O l l t  l l f ' l ' l l  
pal' l " f l l,... cp"t l'al n ""�i f "f l l , .. f\ I " ld,," l 1 l Ji;llI B,,' h , , l i I I I . Z,>!·. ( ; 1 ,, 1. l 'y cÁ'_ > ' ( " > r ' 1  I t','(!I. 1 1 I! 1  I I I . 
( i l l  ('zl'c h )  

!>:, ," I ,-'k . 1 . :  I n 2·S .  O "  1 11< '  bl',," i l "  ol' I d r;. kol í l l .  RO Cl>!'. ( '' s .  _ I Á· " d .  I ·'d.  1 / 34/ 1 ,-.( _  ( i l l  C/" " ' I , )  
� I o l l t c-, I  . 1 . 1\ 1 . '  1 9�() .  E X I H'ri H 1 Pl l l rd c 1 � ' I " ! ' l l l i l lřl.l i o l l  ol '  t l l f '  :-,ol l l l , i l i l .\· o f' ( ' I '  I I l o l la/ i l l ' i l l  � i 0 2  . \ 11 0., 

1\.2 0 N i:12 0 I llt-' I l :.. at  �UU () ( ' .  2 k har. l I u d ,  ... !' H2 0 :-,;d l l l 'at l,d I 'I H l d i l i l l l l :-' . ( ,' I IJ /II .'Jy 1 4 .  l j .=' � 1  f lh2.  
l\ l r;Ízc-'k P.:  1 �j7'2 ,  D ic-' gt'ologi:-.d w  V(-" I 'hal t IU:..:-.(-" i l l  dt-'I '  l · l I 'hl� " l 1 l 1;:' dt ,), l J 'il l l l· I'/, l iLgl ' l':-.t ;1. 1  t f '  O k l 'o r d d iL 

H ado1 l11 b(-"i . I i l l d ři r l dl \' I - I rad t"'(� . . ,",'h r, ,' ,  .'/ ( 0 1. t 'id.  H. 1, (,' I r. .  �:� H , .  ( i l l  ( '1.1,(, 1 1  wi l h  ( ; 1'1 ' 1 1 1 '1 1 1  
:"1 1 1 I 1 111a)'�I) 

R ap l '  H . P. alHI "'Va l " " ,  E . 8 . :  I ! l/lli .  j\ 1 "",,t.iI " , , , I , , ! 'i l i l y  " " c l  c l i""I , , 1  i"" I< i l l ' "  i , -" i " ' l ' l i , ·, , 1  i , ,", 1', , 1 '  
i l it"' t ho ri l l r n  aud l i � h t  ran '  Prll ' l l ,  d W l l l i� I l'y n f  febi('  I I  lřLt; 1 l  I a:-. , ( 'f' fl l ri " .  " i lll ,.,i I. l 't/,." l, Q 4 ,  
:�(J-I : 3  I ii .  



R A D IOELEhlENT D I�TH I BL'T IO" A 1\ D  H EAT f ' H( ) [J ! " ( ' T I O :-;  Ol' TlVo :\ I I < 'A  ' " l l:) 

1-(\'IJř1.ch L. :  1 97(j. B a-d i o...-LCti \· . ..  l w;.d pr( l r l l w l  jou:  řl  p l l �' :-. i , · ;t1 ! > !""pprl .\' c 1 c - !  ( 'rl I U I WI / 1 ,.\' t I II-' dW l l l i� 1 r\ '  nf 
ro,·k� .  In :  Th,  Ph.ysirs II I"! ( '!l I n, i" I I"!! u f  mi" ' I""!" " " ,/ /"fI " k., ( H . C . . I . St l ", · , , , . , 'd . ) .  p p .  : l t J ! 1  : l l x. 

Šud'l' . J .  "lI<i Vt'sel,\' P . :  I !)()T, T l l < "  1 I 1 " ; l l I i " , "  i l l dlL,t  J",\" i l l  t ll<" ( '/., ... 1 ,  H ' "p " I , l i , ' .  I '!, I , .  U /1 '/ y. (; , " I" !lid'y 
p7"//=knrn 4. 3í2-:nCi . ( il l  Cz.·.·I , )  

Vf-' l luwr ( ' , a,nd \Vf-:dt'po l d  I-\ . H . : -1 !H �.cI . ( ; ( ' o d w l n i ( 'al d l aracl priz;t l i" l I  a l l d  C l r i t; i l l  o f  hrall i l ( ) id  .... fn l l l l  
I I " ,  So n t h  Hol lf'l Iuan B a l [ , ol i l " i l l  Ln"" >1 "  A I l� t l"iil. ( '" " I I"ih.  M i 'l l /"ll l. I' t l I""I. 1 1 8 . 1 :1-:12 .  

\ 'e�.'I.\' T . :  1 9íO, Rfporl  U1l Ih,  /"t " /lIt., of f.I"p lo /'ll I I " 1I "u, 1"ks il/ 1/11 !! t I' I" 1 !l ílJ. l ' u p l l l , 1 . " " 1 '01 " 1  
UraJlj l l l l l  I..ud u�t l"'y. l TT pp. ( i l l  ('z<" '' ' )  

\Vat:-,oll E . B .  all d  Harri :-'M HI T . l\ I . :  1 ! )H:$ ,  Z i n'ou �řLt l lrht iol l  rt-' v i l  i!-.( ·d:  t ( ' l I lpt'rat I I n'  alld cOl l l p o  .... i t  iOJ l 
. .rrp(' t �  in a variety ol' ,:r· l I�till l l"'I:; I I 'a t .vpP�. Ent/" 1'10 1/ , 1 . Sr;.  L t l l ,  G4 .  "2 ! I. '  :1l I � . 

\\' i l lj ;m"oll B ,.I . . Sh"w A . . [)< lWJ IP� I I .  ;'l Id T h i rl wall l\ l . F. :  1 ! IHfi .  C ; . ·o. ·l l t ' l I u , ·,,1 " nll�t ] ';ti l l� ' > I I  t l lP 
gel H  ... �i :-. nf Ht-'ITy l l ial l  t wo-I l l icil 1{-, I W( )�rř1 l 1 j f (-'!-. fro l l 1  I l it"' J\ l a:-.:-. i f  ( '( ' l l l ral .  /'rtl ll (" . ( '/, f lll . ( ; " , /. 
1 2 7 .  2.1--1:2 .  

Z""I , . .k V . :  1 fI'I$) . R epu,.t Ol l  1:;" 1 1 " 1",,1 1;,'"I "l;i ..  ,,1 I I I "ppi l l l; .  � I I < '  . . I \ . . . 1:10, I .  . I i l l < l" i . - l l l ' "  1 1 ,."d , · , · .  I ', " I .  

I Ís ! ?'. fÍs / .  !l ru l, 24 . l !J:.l l ! l.� , ( i l l  ( '"" , . [ , )  

D r S T R I R U C !': H ,I I .J I O ,\ I\ T I V l\' í C I I  P H \' I\ I ' . 1  T lc l ' I·. L l\ ,í 1 ' l l O l l l ' I\ C L'; 

D V O .I S L í n :-J 'Í' C ' 1 I  � 1 ( ) f\ Z O C ; H '\ I\' I T ľ  � 1 ( ) 1 , 1 1 . 1  "\ 1 ' H I C I\ F: 1 I 0  
El ,l T O L I Tl ' (' E S I\ I� II ( ) � 1 '\ S Í \' l '  ( ' I:: S l\ rí H I': I ' I  H L I  Id ) 

D voj s l íd l l i' grrtl l i ty I ,V p l l  E i sg;u' l I  I l lo l d a l l l l b i e k ,' 1 l o  b i 1 1 0 l i t  I I  p i'( 'd;-; I  ;J \" 1 lj í  1 ) ( ' 1 " , 1 1 1 1 -
I I l i l l l l í  I l l o l l zogrrtl l i t y. k t ('r,� V Z l l i k l ,\' p<l l" e i ;Í ! t l í l l l  1 ; ( \" ' l l í l l l  1 I 1 , ' I i 1 p ( ' l i l l l  \. P O d l l l í l l k ;) e l l  
s p o d n í  rtŽ s t řpd l l í  k t l r.v. I l o d l lol a i l l d " X I I  S;l t. l l l ";)e(' I d i l l í kl' l l I  ko l ís;) \. roZ I I J P z í  I . I K 
1 , :2 :1 . D voj s l íd l l é  g ra l l i t y  t .V J l I I  t; i sga l" l I ,  k t ( ' ]",� . iSO I I  sO l l e ;ís l í " " . i l l l J ; \ ( l š í  p o d s k l l p i l l .\· 
gra. l l i f, o i d l l 1 l lO ld a t l l l h i r ki' I J O  brl l o l i l l l  .i S O I I p o d l p  S \·( U l l i l osl  i roz d i' l m· ;1 1 1 .\· 1 1 ; 1  ;-; 1 1 1 1-
I Y J l  C' í l l léř . fvl r R ko l' í l l  ( D,'š t l l ;í )  rl L a l l d š t ej l J .  ( ; I" ;l l I i l .v S l I h l \' P I I  ( ' í l l l(' i" p i·pds l ; l \· I I.i í 
I l l w "ikov i t. - b io l . i t. i eké p O I" f,v r i e kl; g l" ; l l l i l y , p ro I I ('Ž . i l '  r 1 , a r; l k l " l " i ,, 1  ic k;) p i' í l o l l l l l O" 1  p Ol "
f'y r i e kýrb vyros l i r  1":-ž i HP ,  k t pJ"(; I \ -oří eC;1  :) 'X I l o l" l I i l ly .  I ho i " l í d l l '� g l " ' l l I i l \  s l I I > l \ p l l  

.\ l r A k o f , í l l  <I Deš t l l ;) .iSO l l  s l řpd l l l' i 1 Ž  d ro b n p  z r l l i l ,; st ,'.i I J ( IU I I I I '� g r i 1 l 1 i l \· .  ( ; r a l l i l \' ,., 1 1 11 -
t.y p u  L a l J d š t p.i l J  .iSOl t p O I"f'y r i c k,; . I l n d > é  U l l i l ,; g r ; l l l i t ,\·. k l " I"'; 1 1 ,, 1 ) \' 1 \' \ 1 " ;Í l l l e i  1 ,; 1 0 
p l"ácp St l l d o \' ;1 1 IY . S t  I I  d O\ · ;í.1 1 ; 1  hy l a  d i str i b l l ce l ' .  T l l  ;-1  1\ p O l l l O r Í  ga l l l i l s l l I ' k l  ro l l l l'
t r i I' v I l l o l l zognlll i t.er I J  1 ,\' l l l l  F;isg;H I I  \. l t l a v l l í l l l  1 (, 1 " ,.;(, I I I O l d i l l l l t b i ( " k l; l l o  l 1 a l o l i l l l  ; 1  

\' S ; l 1 l 1 osl a t l l é l l l  k l eL Jo\"sk0 1 1 1  I I l a !' I \" I I . J\ e.i vp t š í  kO I l (" " l l l r ; I ( ' ( '  r ; l d i o; l k t  i \' I I Í< " 1 1  p )" \' k l l  Sl ' 
v y s k y t. l I. i í  v s l I h t' y p l l  C í l l l r ř  1 J ! ' l \' l I í l l o  t l, l ps;\ I l Io l d ' l l I l l h j e k(' l l o  b a l o l i t l l .  \ ' \ 'š;í k O I I 
("(' l l t . r a (" p  t l l or i a  .i SO l l  s pj <l l (; S \'yšší l l l i  k O I I ( " t-' l I t  r ; l e l ' l I l i  1 I 1 0 l l ' I Z i l l l \ .  g r ; I I J i i e(" 1 1  S l l h l .\- I ) l t  
(' í I I IN . .1 pI1O o h"<l li s t O I I J l ;i s O h'; ; l l i ť ' l l l  h i ol i l l l ,  ( "o" Iz (' j l l" O k ;Í z ; 1 1  \· .í· r ; l z l l o l I  p oz i l  j \' l I í  
k o re l <l e í  I l le z i  o hsa.hy .\ll g O  rl ohsi l l ,y I I  <1 T l l . \ '  osl ; l I l 1 íe h  '; l I h l .\' I ) ('(' 1 I  d v o i s l í d l l ,í' (' 1 1  
g ra l l i t  I I  j l-' obsal l  l i  a T l l  kO l i i  r o l  ( )\';í I I  p ředt-' \'š í l l l  p i' í t O l l l l l o,,1 í ,1 !,("('so r i r k,Í' ( " 1 1  I l l i l l (' r , ) 1 1 I  
( <l pa l  i t l l ,  z i r k o l l u , t l lo l l a z i l l ! .  X l ' l l o t  i l l l l l .  n J l  i l l l ; 1  l i l a l l i l l l ) .  \ '  p i' íp ; l t l t-' l h-o.i " l í d l l .Í' c l l  
g r an i t l l s u b t y p u  Dešt l l ;) j e  o hs; 1 ! 1  I I PI I I I I  kO l I I  ro lo\";í l l  r( )\' l i ť',z 0 1 1,, < 1  I I l ' I I  I I I I 1 I S k ( l\ j l l l .  
Lzp p řp d p o k l A d a t .  ŽP (- ,í st mil l l l l  h v  I l l o l d a  h Í' t  ; \ ( I � o r l ) ( )\ ' ;í l l ; l  I I i ! P 0\' 1"(" I I k r.\ "I  a l l l  
1 l l I l Sko\' i t  I I . N t-'j l l i žš í  o l lsa l l .\· ľ a ' I ' 1 1 . i " O I l  c l l ar ; l k l l ' r i ,, 1  i ( " k ,; p J" ( J <I p l i l  i ( ' k l; g r ; l l I i t ,\ k l ( ' I I 
o\'ské l lO I I l as i v u . 

N e.i vyšší h o d u o t y  r a d i og(' l l l l í  p ro d l l kr e  I (' p i a  hy l \' ".i i Š l f' I I .1 Vl' Z kO l l l l l i l l l l; o b Ll s l  i \" 
s l I h t',y P I I  C í l l J(�i' l J ! av l J í b o  t éks<I I I l o l d a l l u b i ckého h ,l I o l i t t l .  \ ',Í' r i l z l l i' I l i žš í jS( l I I  I l o t ! l l o l .\· 



nn I .  R E N É  

p ro d u kce tep l a j e d l J řt k  \' s u b t y p l l  1\ l r :l kotíl l l d a \" l l ího t p lesa 1 1 l o l d rt l l l l h i ckplJO ha t o l i t  I I .  

jed u řl.k ve všech s l l b t,y pech t y p l l  E isgřl.r l l  k l ello\'skpl lO I I I ClS i \' 1 1 .  Z \',,'s l <,d l" l  ko('(' I ; l {' l I í  

řU I Cl lýzy vyp l )'v:l, ž e  I I  CI T h  j s o l l  \ ' ;Íz ;Í n ,\' p řede\'ší l l l  1 1 ;1 1 I 1 0 1 l ClZ i t .  l i t Cl l l i t ,  z i rkol l ,  

přípřl.dl lě  xeuot. i u l .  Obsa h L h O :!  v I I 10 I I ClZ i t l l  z gr Cl l l i t l l  t y p l l  E i sg a r u  j e  ( 1 :\ O/C ,  
Var i rt b i l i t, CI o bsřl.h u rřl.d i oak t i \' l I íc l l  p n' k l l  \' j e d l l o t l i v ,,' c J l s l l ht y p!'ch jé' z p l l so l )(, l I rl 

p ředevší l l l  vřl.r i a b i l i t Ol I  přl.rc i :l l l l ího  t avPl l í  j l l l vo d l l ír l l  1 I 1 ť' l a p pl i t l l . k t prp hyly j e d l l í l l l  

z I d řl.V l l íc l l  z d roj u gr Cl n i t ovp t <i \'P l l i l ly I l Io l d a u l l h i c kpho h a t o l i l l l .  Ta t o  \'rlr i a h i l i l a se 

pro j n uj p  j a k  I I l e z i  j e d l l o l  l i v)' l I l i def i l l o\'Clu.í' l I l i  s l l h l ,\' P,\'. I rt k \' r;Í l l lr i  t pc l l l o  S l l h l \' p l l .  


