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ZIRCON FROM GRANITOID ROCKS OF THE 
TRÍBEČ-ZOBOR CRYSTALLINE COMPLEX: ITS TYPOLOGY, CHEMI­

CAL AND ISOTOPIC COMPOSITION 

(5 Figs., 3 Tabs.) 

A b s t r a c t :  T h e  p a p e r  c o n t a i n s  typologica l ,  chemica l  a n d  i so top ic  cha rac t e r i za ­

t i o n  of z i rcons  f r o m  se lec t ed  g ran i to ids  of T r í b e č  Mts.  Morphometr ic  analysis  a f t e r  
P u p i n  ( 1 9 8 0 )  c a n  characterize t h e  g r a d e  of m a g m a t i c  d i f ferent iat ion of 
granitoids  a s  w e l l  a s  distinguish monazite  a n d  al lanite granitoid types .  O n  t h e  o ther  
hand,  chemical  composit ion of zircons p r o v e d  t o  b e  inapplicable f o r  these  
p u r p o s e s .  T h e  Zr/Hf rat ios  in isolated zircon gra ins  decrease  f r o m  center  t o  
per iphera l  par ts ,  a n d  a t  t h e  s a m e  t ime t h e y  v a r y  f r o m  5 9 t o  3 5 .  T h e  a g e  of tonal i tes  
w i t h  al lanite in T r í b e č  Mts .  i s  according t o  U - P b  m e t h o d  o n  zircons ( 2 0 6 P b / 2 3 8 U )  
concordant a n d  e q u a l  t o  3 0 6 ± 1 0  m .y .  

P e 3 K> M e : C r a T b M  c o n e p x H T  T H n o j i o r n n e c K y i o ,  XHMMMCCKVIO H H 3 0 T o n n H e c K y i o  

x a p a K T e p H C T M K y  u h p k o h o b  H 3  B b i ô p a H H b i x  r p a H H T o i i g o B  T p n 6 e n a .  M o p c j i o M e T -

piiHecKHH a H a j i H 3  n o  n y n h H y ( P u p i n ,  1 9 8 0 )  n 0 3 B 0 J i 5 i e T  0 x a p a K T e p H 3 0 B a T b  

C T e n e H b  MarMaTHHecKoň anc j jc j j epeHi iHai iHi i  rpaHHTOMHOB T a K  KaK OTjiHMa i b 

MOHa3HTOBbIH H ajUiaHHTOBblH T l i n b l  rpaHHTOHflOB. XHMHHeCKHM COCTaB UHpKO-

HOB H e  S b i j i o  BO3MO>KHO npHMeHHTb fljia 3TOŮ l i e n u .  Ko3cf>c})niineHTbi Z r / H r  

B O T n e j i H b i x  3 e p H a x  LIHPKOHOB noHHJKaioTca  c i j e H T p a  K nepnc})epHMecKHM 

HacTbsiM h OHH K 0 J i e 6 a i 0 T  M e » n y  5 9  h 3 5 .  B o 3 p a c T  TOHaj iHTOB c a j i j i a H H T O M  

B TpnôeiH, o n p e / i e j i e n K b i H  H a  ocno ' ie  U-Pb Mexojia H a  UHpKOHax (206Pb/23SU), 
HBJiaeTCH KOHKOpnaHATHbIM H OH p a B e H  3 0 6 ± 1 0  M.  J l .  

Introduction 

T h e  paper  provides information o n  typology and  chemical composition of zircons f r o m  
principal types of granitoid rocks as  well as  o n  U - P b  isotopic composition of zircons f r o m  
biotite tonalite, t h e  main  granitoid variety in  Tr íbeč Mts. (quartz diorite according to K r i s t ,  
1960). 

The selection and location of samples has been done on the basis of petrographical and 
geological criteria with the aim t o  cover a substantial part of the whole range of granitoids in 
the relatively extensive Tríbeč-Zobor crystalline complex (Fig. 1). 1 2  samples have been 
evaluated b y  typological analysis, chemical composition of zircons has been studied in 
5 samples, isotopic relations in one sample. 

So far,  only one isotopic datum has been published f rom the Tríbeč-Zobor crystalline 
complex — model U-Pb zircon age f rom a sample of amphibole-biotite tonalite from 
a location near Jánova V e s  ( C a m b e l  et al., 1977). Zircons f rom Tríbeč tonalites and their 
enclaves have been partly characterized in the paper of P e t ř í k  — B r o s k a  (1989). 
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Fig. 1. Geological sketch of the  Tríbeč-Zobor crystalline complex (af ter  K r i s t ,  1960)  and sample 
location. 

Legend: 1 — coarse-grained biotite tonalite to granodiorite (basic rock type);  2 — medium-grained 
tonalite to granodiorite (basic rock type);  3 — leucocratic muscovite and two-mica granite; 4 — Mesozoic 
cover rocks  (mainly quartzites). 
Note: In all f igures  T label  is omitted. 

Methods of study 

Zircon fractions for  our studies have been obtained from originally 10—12 k g  samples b y  
crushing, sieving, floating on a concentrating table, separation in heavy liquids and b y  
magnetic separation. Zircons f rom the sample selected f o r  isotopic study have been further 
separated b y  hand under a binocular magnifying glass and divided into 3 fractions according to 
their grain-size. Zircons f rom samples destined f o r  typologie study and microprobe evaluation 
have been studied in the fraction D = > 2.8 g . cm 3 .  Typologie determination of zircons has 
been controlled b y  the scanning electron microscope BS-300 Tesla and the composition of 
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zircons in secondary electrons b y  the scanning electron microscope Jeol. Chemical analyses 
have been carried out on the X-ray microanalyzer Superprobe Jeol (accelerating voltage 
25  k V ,  current 4.0 x 10 A ) .  

Typologie analysis of zircons 

The studied granitoid samples contained fresh, uncorroded zircons, slightly metamictic 
forms constituting the lesser part. T h e  prevalent majority of zircons is represented b y  
idiomorphic transparent grains, light-pink or light-yellow in colour. 

The morphology of zircons in the studied samples has been statistically evaluated according 
to P u p i n ' s  typologie classification and its results are  presented in Tab.  1 and Fig. 2 

T a b l e  1 
Percentual contents of individual zircon types  in the  studied granitoid rocks  

T-8  T-22 T-36  T - l  1 T-27 T-37  T-43  T-45 T-4.X T-9 T - 1 8  T - 5 9  

H — — — — 3 14 2 5 — — — — 

L ,  — — — 3 2  4 0  3 7  3 5  2 6  4 5  2 — 11 

L; — — — 11 15 3 15 15 15 3 — 6 

L 3  — — 1 10 4 2 5 9 6 6 1 3 

U — — 3 5 3 1 1 2 2 4 3 2 

L, 1 2 7 5 2 — 1 5 6 4 4 2 

G, — 1 1 2 8 1 3 2 5 12 1 15 

Q ,  3 10 2 — — — — 

s ,  — 3 2 7 8 6 11 6 12 8 12 3 

S :  2 1 3 4 6 3 4 10 7 2 4  8 2 

S J 5 2 11 2 4 ' 1 5 4 5 12 2 2  2 

S 4  8 9 6 2 — 3 — — 3 5 7 6 

S 5  3 — 4 1 — 2 3 

s .  6 — 5 5 4 6 3 3 2 1 10 2 

S 7  17 2 6  15 8 2 2 1 8 — 11 16  15 

SK 11 10 3 — — — — 2 — 4 3 16 

s 9  — 3 1 

S,, 9 — 6 4 1 3 1 — — 3 8 3 

S,2 3 7  4 2  3 2  3 — 2 3 1 — 1 3 9 

S n  1 1 1 

L A  3 4 1  3 4 4  3 5 3  3 0 4  2 9 3  190 2 5 3  2 9 3  3 3 0  3 8 6  3 3 8  3 9 8  

TľF 4 2 7  4 2 2  3 8 9  2 6 4  2 3 3  221 2 5 0  2 4 3  2 5 0  2 9 3  3 4 2  3 2 2  
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Fig.  2 .  Dis t r ibut ion  of z i rcon types  in  Tr í b e č  granitoids, a f t e r  P u p i n (1980) .  
Explanations: In the  samples  T-8,  2 2 ,  3 6  zircon associates with allanite, the  rest  of the  samples  belongs  to  
the  monazite type.  T h e  I . A  parameter  is  a function of agpaicity, T index (I.T) a function of temperature.  
T h e  va lues  of I .A  parameter  determines  the combination of pyramidal  planes in zircon (211),  (101),  
(211),  and (301),  I.T parameter  prismatic planes ( 1 1 0 )  and (100).  
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Fig. 3 .  Selected t r ace  e l emen t s  ( p p m )  vs. I . T  typologie z i rcon p a r a m e t e r .  
Explanations: 1 — al lani te  is p resen t  in t h e  sample ;  2 — monaz i t e  is p r e sen t  in t h e  s a m p l e ;  3 — monaz i t e  

prevails  o v e r  al lani te  in  t h e  sample .  T e m p e r a t u r e  scale  a f t e r  P u p i n ( 1 9 8 0 ) .  O n l y  samples  wi th  avai lable  

analyses h a v e  b e e n  included.  
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( P u p i n  — T u r c o ,  1972;  P u p  i n ,  1980).  O n  the basis of this classification it can b e  said 
that granitoid rocks of Tríbeč Mts. belong to the group of crustal anatectic granitoids. 

Generally it can b e  said that granitoids form two zircon typologie groups: 1. maximum 
content of zircons is represented b y  the subtypes S 1 2  (T-8, 22,  36);  2.  maximum content of 
zircons is represented by the subtypes L[ ( T - l l ,  27,  37, 43,  45,  48), or S 2 ,  S 3  (T-9, 18) while 
transitional forms are represented only b y  the sample T-59 (Tab. 1, Fig. 2). Granitoids with 
maximal content of S 1 2  type zircons contain in their mineral assemblage allanite, on the other 
hand, the rest of the samples contains monazite. Allanite and monazite are present 
simultaneously only in the samples T-37 and T-18. Thus, zircons in samples of the most 
basic granitoid rocks of the Tríbeč Mts. with zircon typologie parameter LT exceeding 3 5 0  
associate with allanite and they represent the allanite type of granitoids; zircons in samples 
with I.T parameter lower than 3 5 0  associate with monazite and they represent the monazite 
type of granitoids (Fig. 3, Tab.  1). 

Morphometric zircon parameter I.T nevertheless does not correspond only to the rest of 
the mineral assemblage, but  it is related also to the distribution of trace elements, as it can b e  
demonstrated on a selected group of elements — Zr, Hf,  Ce and Sr (Fig. 3). 
From the viewpoint of a confrontation of independent parameters like trace elements in rocks 
with the content of allanite or monazite in the assemblage and with the value of zircon 
typologie I.T parameter it follows that I.T parameter has a petrologic meaning and it is 
directly related to the grade of differentiation of granitoid melt. The close relationship of 
geochemical and mineralogical criteria in Tríbeč Mts. allows the suggestion that the lower the 
TTf zircon typologie parameter, the higher is the magmatic differentiate represented b y  the 
granitoid rock. Thus, the least differentiated rocks f rom our set of samples are T-8,22,  36, i.e. 
tonalites with allanite occurring in the south-eastern part  of the mountain range. The rest of 
the samples collected in the central and western part of the region, even though in one case the 
sample was  petrographically also classified as tonalite ( T - l l ) ,  cannot b e  compared with the 
previously mentioned group of tonalites in any of the studied parameters: they have 
a different development of zircons (Fig. 2), lower contents of trace elements, lower I.T 
parameter and their assemblages contain monazite. Flowever, it cannot b e  excluded that our 
typological determinations could indicate the presence of more than one differentiation series 
of granitoids in the Tríbeč-Zobor crystalline complex. Regardless of the presence of 
a separate intermediate magma in the region which occurs in enclaves ( P e t ř í k  — B r o s k a ,  
1989), w e  assume that on the basis of different zircon typologie patterns (Fig. 2 )  tonalites with 
allanite, in contrast to granitoids with monazite, could also represent a separate magmatic 
body with its own differentiates. In spite of this our data without a detailed petrologic study are  
not sufficient f o r  making definite conclusions as f a r  as  the magmatic differentiation series in 
Tríbeč Mts. are concerned. 

Chemical composition of zircons 

Representative microprobe analyses of zircons f rom the granitoids of the Tríbeč-Zobor 
crystalline complex are listed in Tab.  2.  

Chemical composition of zircons in individual samples is very similar, regardless of the fact 
that they belong t o  a relatively wide range of granitoid differentiates. Increased are the 
contents of the elements Y ,  La,  Ce, Th  and above all Hf (Tab. 2). 

Trace elements in zircons of the Tríbeč granitoids — taking into account the detection limit 
of microprobe analysis — cannot b e  applied f o r  the characterization of granitoid magma 
differentiates. 

The concentration of Z r  in whole-rock samples decreases with the grade of differentiation 
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( F i g .  4 ) ,  s i m i l a r l y  as H f  ( F i g .  3 )  a n d  t h u s  w i t h  a decrease o f  t h e  content  o f  z i rcons i n  t h e  r o c k  

these changes are  n o t  ref lected i n  t h e  change o f  t h e  Z r / H f  r a t i o  i n  z i rcons i n  i n d i v i d u a l  

g r a n i t o i d  differentiates.  T h e  t r e n d  o f  decreasing Z r / H f  r a t i o  i n  z i rcons o f  m a g m a t i c  rocks w i t h  

progressing d i f f e r e n t i a t i o n  process ( F l e i s h e r ,  1 9 5 5 ;  G o t t f r i e d  - W a r  i n g ,  1 9 6 4 ;  

B u t l e r - T h o m p s o n ,  1 9 6 5 ;  C h e s s e x  - D e l a l o g e ,  1 9 6 5 ;  B r o o k s ,  1 9 7 0 ;  
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Fig. 4 .  - Variat ion diagrams of principal oxids (wt. % )  v s .  whole-rock Z r  content (ppm). 
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T - 2 2 z i r k o n 
7 8 9 9  3 0 K U 

Fíg. 5. Examples of zoned internal structure of zircons caused by varying Hf concentration. 
Note: The higher Hf content in zircon, the lighter is the phase of the composition. Oscilation zoning of 
zircon is an indication of magmatic conditions during its formation. (Sample T-22). 
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L y a k h o v i c h ,  1 9 7 3 ;  G b e l s k ý ,  1 9 7 9  a n d  others)  d i d  n o t  appear  i n  o u r  d i f f e r e n t i a t i o n  
range, b u t  nevertheless i n  t h e  most  basic d i f ferent iate  ( T - 2 2 )  w e  c o u l d  observe o n e  o f  t h e  
lowest H f  contents i n  z i r c o n  cores as w e l l  as a t r e n d  o f  a n  increase o f  H f  content  t o w a r d s  t h e  
rims o f  z i r c o n  grains ( G u 1 s o n ,  1 9 6 9 ;  L y a k h o v i c h ,  I.e.; B r o s k a,  1 9 8 6  a n d  others),  q u i t e  
evident i n  t h e  T r í b e č  grani to ids  ( T a b .  2 ) .  T h e  Z r / H f  r a t i o  i n  z i rcons o f  T r í b e č  grani to ids  var ies 
i n  a range o f  3 0  t o  5 9 .  M a x i m a l  increase o f  t h e  Z r / H f  r a t i o  i n  z i r c o n  has b e e n  d e t e r m i n e d  i n  
a sample o f  a l tered g r a n i t e  T - 2 7 ,  w h e r e  centra l  parts o f  z i rcons has t h e  r a t i o  3 5  a n d  t h e  r i m  5 9 .  

O b s e r v e d  i n  greater  deta i l ,  a b o v e  a l l  i n  t h e  m o s t  basic dif ferent iates,  t h e  increase o f  H f  

content t o w a r d s  t h e  r i m s  o f  grains appears t o  b e  a resu l t  o f  h a f n i u m  osci lat ion z o n i n g  i n  m i c r o n  

scale, w h i l e  t h e  m a x i m u m  o f  h a f n i u m  concentrat ion  does n o t  necessary l i e  o n  t h e  edge o f  t h e  

grain, b u t  i t  c a n  b e  i n  o n e  o f  t h e  r i m  zones ( F i g .  5 ) .  T h i s  c a n  b e  e x p l a i n e d  b y  t h e  v a r i a t i o n  o f  

chemical  c o m p o s i t i o n  o f  t h e  crysta l l i zat ion  e n v i r o n m e n t ,  b y  t h e  t r e n d  o f  t h e  crystalls t o  a t t a i n  

a surface e q u i l i b r i u m  w i t h  t h e  e n v i r o n m e n t ,  b y  t h e  m o v e m e n t  o f  z i r c o n  i n  t h e  m e l t  as w e l l  as 

by its r e l a t i v e l y  l o w  r a t e  o f  g r o w t h  i n  a range o f  a p p r o x .  2 0 0  ° C ,  w h i c h  s ta r t ed  i n  tona l i t es  w i t h  

al lanites a l ready  a t  a t e m p e r a t u r e  o f  7 5 0  ° C  ± 5 0  ° C  (F i g .  2 ) .  T h e  assumed m o v e m e n t  o f  

z ircons i n  fe ls ic  me l t s  o f  t h e  T r í b e č  M t s .  w a s  a resul t  o f  t h e  m o v e m e n t ,  o r  currents,  i n  t h e  m e l t  

( V e r n o n ,  1 9 8 3 ;  S c h e r m e r h o r n ,  1 9 8 7 )  w h i c h  i n  T r í b e č  M t s .  caused t h a t  t h e  t o n a l i t i c  

melt enclosed e v e n  deeper l y i n g  i n t e r m e d i a t e  m a t e r i a l  crysta l l iz ing as m a f i c  enclaves i n  t h e  

tonalites ( P e t ř í k  — B r o s k a ,  1989).  

Isotopic study of Tríbeč zircons 

Isotopic  studies h a v e  b e e n  carr ied  o u t  o n  a sample o f  b i o t i t e  t o n a l i t e  w i t h  a l lan i te  ( T - 2 2 )  

collected f r o m  a n d  o l d  q u a r r y  n e a r  t h e  r o a d  K o s t o ľ a n y  p o d  T r í b e č o m — Z l a t n o .  

B i o t i t e  t o n a l i t e  w i t h  a l lan i te  ( T - 2 2 )  i s  a m e d i u m -  t o  coarse-grained r o c k ,  w i t h  h y p i d i o m o r -

phic texture.  A u t o m e t a m o r p h i c  processes w h i c h  affected t h e  t o n a l i t e  t o o k  place i n  subsolidus 

state a n d  d u r i n g  these processes b i o t i t e  w a s  ch lor i t i zed,  e p i d o t i z e d  a n d  T i  w a s  t o  a great  e x t e n t  

d iv ided i n t o  sagenite a n d  t i n y  grains o f  secondary sphene o r  leucoxene.  Plagioclase w a s  i n  t h e  

w h o l e  r o c k  in tens ive ly  ser ic i t ized a n d  saussurit ized a n d  replaced b y  a lb i te.  T h e s e  a l terat ions 

are re la ted  t o  t h e  p e r i o d  i m m e d i a t e l y  af ter  t h e  f o r m a t i o n  o f  t h e  b o d y  because parts  o f  a l tered 

tonalites h a v e  b e e n  d e t e r m i n e d  i n  pebbles a l r e a d y  i n  t h e  P e r m i a n  o f  T r í b e č  M t s .  

( K o r i k o v s k y  e t  al.,  i n  prep.) .  

Z i r c o n s  f r o m  t h e  sample T - 2 2  c o n t a i n  r e l a t i v e l y  l o w  concentrat ions o f  rad ioact ive  elements 

and h i g h  contents o f  c o m m o n  l e a d  w h i c h  n e g a t i v e l y  affects t h e  precis ion o f  t h e  ca lcu lat ion  o f  

isotopic rat ios. I n  t h e  v i e w  o f  t h e  fact  t h a t  i n  V a r i s c a n  z i rcons t h e  isotope  2 0 6 P b ,  as a p r o d u c t  o f  

f ission o f  2 3 8 U ,  considerably  preva i ls ,  t h e  age o f  z i rcons is calculated o n  t h e  basis o f  t h e  r a t i o  

" " P b / 2 3 8 U  ( T a b .  3 ) .  A c c o r d i n g  t o  t h i s  r a t i o  t h e  age o f  a l l  z i r c o n  fract ions is basical ly  
concordant a n d  e q u a l  t o  3 0 6  ± 10  m . y .  

Z i r c o n s  f r o m  t h e  s tud ied  samp le  T - 2 2  c o n t a i n  a s l igh t  a d m i x t u r e  o f  r ad iogen i c  lead .  T h e  

presence o f  anc ien t  l e a d  has  b e e n  f r e q u e n t l y  obse rved  i n  V a r i s c a n  g ran i to ids ,  w h i c h  is  a n  

evidence o f  t h e  p a r t i c i p a t i o n  a n d  f o r m a t i o n  o f  g r a n i t o i d  m e l t  f r o m  t h e  m a t t e r  o f  o l d  

con t inen ta l  c rust .  H o w e v e r ,  i t  is  n o t  poss ib le  t o  d e t e r m i n e  t h e  age o f  t h i s  o l d  m a t e r i a l  b y  

iso top ic  s tudy  o f  z i rcons.  

T h e  age o f  tona l i tes  w i t h  a l l an i t e  i n  T r í b e č  M t s .  is according t o  U - P b  d a t i n g  3 0 6  ± 1 0  m . y . ,  

w h i l e  i n  t h e  v i e w  o f  t h e  coexistence o f  ac id  a n d  i n t e r m e d i a t e  m a g m a  i n  t h e  crystal l ine c o m p l e x  

of T r í b e č  M t s .  w e  can consider m a f i c  enclaves i n  t h e  tonal i tes  t o  b e  o f  t h e  same age 

( P e t ř í k  — B r o s k a ,  1. c.). 
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Conclusions 

T y p o l o g i c a l  classif ication o f  z i rcons a l l o w e d  t o  class t h e  grani to ids  o f  T r í b e č  M t s .  w i t h  

crustal-anatectic grani to ids,  w i t h  t w o  basic t y p o l o g i e  patterns:  grani to ids w i t h  m o n a z i t e  h a v e  

the I . T  p a r a m e t e r  l o w e r  t h a n  3 5 0 ,  grani to ids  w i t h  a l lan i te  h a v e  t h e  I . T  p a r a m e t e r  h i g h e r  t h a n  

350. T w o  d i f ferent  t y p o l o g i c a l  patterns,  as w e l l  as t h e  character o f  assemblages o f  accessory 

minerals  indicate t h e  presence o f  t w o  d i f f e r e n t  i n t r u s i v e  events.  

Z i r c o n i u m  together  w i t h  h a f n i u m  is i n  felsic melts  c o m p a t i b l e  a n d  its content,  as w e l l  as t h a t  

of  h a f n i u m ,  decreases w i t h  t h e  grade o f  m a g m a t i c  d i f ferent ia t ion.  T h i s  is t h e  r e a s o n  f o r  t h e  

fact t h a t  i n  spite o f  t h e  Z r / H f  r a t i o  c lear ly  decreasing w i t h i n  t h e  grains t o w a r d  t h e  p e r i p h e r a l  

parts, th is  does n o t  s h o w  i n  t h e  change o f  Z r / H f  rat ios  i n  z i rcons o f  v a r i o u s  m a g m a t i c  

differentiates, m a k i n g  t h u s  impossib le  t h e  a p p l i c a t i o n  o f  th is  r a t i o  f o r  t h e i r  character izat ion.  

T h e  most  basic granitois  o f  T r í b e č  M t s .  — b i o t i t e  tona l i t es  w i t h  a l l an i te  — d a t e d  b y  t h e  U - P b  

m e t h o d  o n  z i rcons  have  c o n c o r d a n t  age, acco rd ing  t o  2 0 6 P b / 2 3 8 U  e q u a l  t o  3 0 6  ± 1 0  m . y .  T h i s  

age appears t o  b e  s y n c h r o n a l  w i t h  t h e  age o f  t h e  S ih la  t o n a l i t e  i n  t h e  V e p o r i d e  c rys ta l l i ne  

comp lex  ( B i b i k o v a  e t  a l . ,  1 9 9 0 ) ,  w h i c h  w i l l  pe rhaps  i n  t h e  f u t u r e  a l l o w  t o  search f o r  c loser  

re la t ionsh ips b e t w e e n  b o t h  r o c k  t ypes  i n  t h e  t w o  t ec ton i c  u n i t s :  i n  V e p o r i d e s  a n d  

south-eastern  p a r t  o f  T r í b e č  M t s .  ( T a t r i d e s ) .  

Translated by K. Janáková 

L I S T  O F  S A M P L E S  — description and location 

T-8 — biotite tonalite. Kostol'any pod Tríbečom. Road Jelenec-Kostoľany pod Tríbečom, in the curve 
near the crossing of the creek Drevenica. 1250 m S from the elev. p. Drža (499). 

T-9 — leucocratic granite. Horné Lefantovce — sanatorium. Old quarry 600 m above the water 
reservoir in the valley. 120 °/400 m from the elev. p. 285. 

T - l  1 — biotite leucotonalite. Horné Lefantovce. From debris on the mountain ridge near a timber-slide. 
15 7 4 0 0  m from the elev. p. 407. 

T-18 — biotite granodiorite. Krnča. Timber-slide on the N slope of Ostrá Hôrka Hill. 10 7 8 0 0  m from 
the elev. p. 446 Ostrá Hôrka Hill. 

T-22 — biotite tonalite with amphibole. Kostol'any pod Tríbečom. Old quarry on the road 
Jelenec-Zlatno. 350 7750  m from the elev. p. 407.  v 

T-27 — muscovite leucocratic monzogranite. Kovarce. On the timber-slide from Čeladince to Malá 
Kurňa (300 7 3 0 0  m from the elev. p. Malá Kurňa). 

T-36 — biotite tonalite. Velčice. Near the red-sign path, small cliff 280 7750  m from the elev. p. 
Kozlišov. 

T-37 — granite (vein in biotite tonalite T-36). The same as T-36. 
T-43 — muscovite granodiorite. Nitrianska Streda. Road Solčany-Velčice, 200 m behind an old quarry 

on the NW slope of the Medvedi Hill, road-cut near the crossing of blue-sing touristic path with the road. 
T-45 - leucocratic granodiorite. The same as T-36. 
T-48 - muscovite monzogranite. Solčany. Debris on the elev. point Medvedi Hill. 
T-59 — leucocratic granodiorite. Veľký Kliž. 1 km SE above the gamekeeper's lodge Slače from debris 

on the slope. 2.5 km W from the elev. p. Brala (558 m). 
T-63 — biotite tonalite. Zlatno. 1500 m S from elev. p. 731 m, Javorový Hill. 
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