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* K A T A R Í N A J A K A B S K Á - G E J Z A TIMCÁK 

THE DETERMINATION OF GARNET CONTENT OF ROCKS BY 
DIFFERENT METHODS 

(Fig. 1-5) 

A b s t r a c t : The garne t content of eleven different rock spec imens 
was establ ished using stereological 3D p lan ime t r i c analys is (performed on 
cleaved rock surfaces), point count ing (on crushed and sieved specimens) 
and quan t i t a t ive separa t ion (in heavy l iquids) . After crushing, sieving, 
decanta t ion and separa t ion, the ga rne t conten t in the samples was found 
to be 6 to 7 t imes h igher on the ave rage t h a n i t is in t h e unc rushed spe­
cimens. The re la t ionsh ip be tween t h e resu l t s and the choice of op t imal 
method for th i s type of m e a s u r e m e n t w a s inves t iga ted . Final ly, r e ­
commenda t ion for rou t ine work a re given. 

P e s B M t : B onHHaimaTH o6pa3u.ax ropHbix nopoa. ycTaHoaaeHO coaepscaHHe 
rpaHaxa cjieayiomHMH MeTOÄaMH: cTepeoJiorHqecKHM 3 R njiaHHMeTpaiecKHM 
£iHajiH30M (naMepeHHH npoBoaHjiHcb na 6ojibuiHX njiocKOCTHX o6pa3iiOB o6pa6o-
ranHHx MOJIOTKOM), TOHeHHbíM aHajiH30M (H3MepeHHH npoBOjuumcb Ha apoBjíen-
HblX H npOCeHHHbIX o6pa3IJ,ax) II KOJIHHeCTBeHHOH MHKpOCenapaiIHeíí (B Tfl>KejIbIX 
HCHAKOCTHX). riocjie cenapamm (B TOM íncjie Äpo6jieHHH, npoceiiBaHHH H neKaH-
rauHH), conepíKaHiie rpanaTa B o6pa3uax noBHCHjiocb B cpeflHeM na 6 — 7 pa» 
no cpaBneHHK) c coaepjKaniieM B iiejiocTHoií nopoae. ABTOPM H3yqa.nn BsaHMOOT-
HouieHiia noJiyiieHHbix aaHHbix n onacajia onTHMajibHyio MeToaHKy ÄJIH B3MepeHHÔ 
3'roro pona. 

D a t a c o n c e r n i n g t h e c o n t e n t of a c c e s s o r y m i n e r a l s i n r o c k s a r e u s u a l l y g i v e n 
i n t h e l i t e r a t u r e w i t h o u t s p e c i f y i n g t h e m e t h o d s b y w h i c h t h e d a t a w e r e 
o b t a i n e d . I n g e n e r a l , t h e a s s e s s m e n t is d o n e b y e s t i m a t i o n , s o m e k i n d of m o d a l 
a n a l y s i s a n d less f r e q u e n t l y b y q u a n t i t a t i v e m i c r o s e p a r a t i o n . T h e g a r n e t c o n t e n t 
is a n i m p o r t a n t p e t r o l o g i c a l f ac to r , so w e m a d e a t e s t of t h e c o m p a t i b i l i t y of 
t h e r e s u l t s o b t a i n e d b y t h e d i f f e r e n t m e t h o d s u s e d to e s t a b l i s h it . 

A f t e r t h e r o c k s a m p l e s w e r e s e l e c t e d (Tab . 1), p l a n i m e t r i c m o d a l a n a l y s i s w a s 
d o n e on c l eaved , u n p o l i s h e d q u a s i - p l a n a r r o c k s p e c i m e n s b y a m e t h o d , w h i c h , 
t h e n u n k n o w n to us , i t h a d b e e n e l a b o r a t e d s o m e w h a t e a r l i e r b y E 1-S o u d a n i 
(1975). T h e n p o i n t a n a l y s i s w a s p e r f o r m e d o n d i s i n t e g r a t e d a n d s i e v e d s a m p l e s 
a n d , f ina l ly , w e i g h a n a l y s i s w a s c a r r i e d o u t b y w e i g h i n g t h e m i n e r a l f r a c t i o n s 
a f t e r q u a n t i t a t i v e m i c r o - s e p a r a t i o n . P l a n i m e t r i c a n a l y s i s w a s p e r f o r m e d b y m a ­
n u a l p l a n i m e t r y , for p o i n t a n a l y s i s t h e E l t i n o r I V (C Ze i s s J e n a ) w a s u s e d a n d t h e 
s e p a r t i o n w a s c a r r i e d o u t in b r o m o f o r m . T h o u l e t ' s s o l u t i o n a n d Cle r i c i ' s so lu ­
t ion . T h e p o i n t a n a l y s i s a n d t h e s e p a r a t i o n w e r e p e r f o r m e d w i t h 0,12—0.15 
m m f rac t ion (K. J a k a b s k á . 1975). 

In p o i n t a n a l y s i s t h e a v e r a g e n u m b e r of t h e c o u n t e d g r a i n s w a s 1000 
(— 0.004 g). T h e a v e r a g e t o t a l g r a i n n u m b e r in t h e a n a l y z e d p o p u l a t i o n w a s 
200.000 (•— 0.7 g). I n case of w e i g h a n a l y s i s of t h e s e p a r a t e d f r a c t i o n s t h e g a r n e t 
w e i g h e d 0.25 g on t h e a v e r a g e ; t h e a v e r a g e w e i g h t of t h e s a m p l e b e f o r e s e p a r a ­
t ion was-—-10.0 g. T h u s , t h e p u r e l y s t a t i s t i c a l e r r o r s h o u l d b e less i n t h e l a t t e r 
t h a n i n t h e f o r m e r case . T h e osc i l l a t ion in t h e d a t a o b t a i n e d b y b o t h t y p e s of 
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T a b l e 1. Results of the point, separation and planimetric analyses 

No. 1 

Locality 

Separa­
ted from 

Separa-' 
t ion ana­
lysis (A) 

Point 
analys i s 
(B) 

M e a n 
( A + B ) :2 

P l a n i ­
m e t r i c 
analys i s 
(C) 

Surface 
analyzed 

p l a n i m e t -
rical ly 

(mm 2 ) 

Zá­
hrad­

né 

2 

Bre­
zina 

3 

Šiato-
roš 

4 

Tiso­
vec 

5 

V. 
Šar i š 

6 

B u r -
zovo 

[ 
7 8 

P o m -
jaslo 

a n d e n s i t e 

3,80 

2,20 

3,00 

0,25 

60 285 

1,69 

1,60 

1,65 

0,50 

26 625 

3,30 

5,80 

4,55 

1,08 

40 850 

0,71 

1,40 

1,10 

0,40 

18 100 

j 

3,04 

1,30 

-

-

1,77 

1,10 

1,44 

0,16 

47 175 

2,40 

2,20 

2,30 

0,30 

13 225 

Lesné 

9 

Beňa-
t i n a 

10 

Kys­
li n ky 

, ,., rhyo-rhvol i te J -t ; daci te 

1,50 

1,10 

1,30 

0,08 

21 375 

2,01 

3.70 

2.86 

0,12 

25 385 

0,61 

1,80 

1.20 

0.01 

9 700 

11 

H n ú š -
fa 

mica-
schist 

3,09 

2.70 

-

-

-

measurments (Tab. 1 and Fig 1), i. e., the point and separation analysis, follow an 
identical trend, but their values are not identical. In Figs. 2 and 3, the alternate 
data from Fig. 1 were arranged into a series with increasing percentual values; in 
Fig. 2 the point analysis —, and in Fig. 3 the weight analysis data were arrayed in 
such a manner. It can be seen that in both cases the" slave data" oscillate around 
the arrayed ones randomly. This would indicate that the differences in their no­
minal values are predominantly of statistical character. The graph of the relative 
displacement (Fig. 4) of the originally successive number after their re-arran­
gement in Figs. 2 and 3 shows however, that the trend of translocation is not 
wholely random. This reflects the non-statistical effects of the used methods 
upon the results. The detailed analysis of the data obtained by point and sepa­
ration analyses showed that the differences originate from four sources: 1. im­
perfection of sampling, 2. inaccuracy of the measurements themselves, 3. the 
specificities of the applied type of measurments and 4. loss of material during 
separation (see below). As the above mentioned results showed persistently 
higher values than it could be expected from the analyzed rocks, the manual 
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planimetric analyses were performed again, on relatively large, cleaved rock 
specimens having an average surface of 26.300 mm2 . It was found (Tab. 1) 
tha t the garnet content in the integral rock is up to 10 times smaller than in 
the samples subjected to comminution and separation. We found that this 
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Fig. 1. Variation diagram of percentual values of point and separation analysis. 

87 A% 

6 - -

4-

2 - . -. 

10 8 nr.s. 

Fig. 2. Variation diagram of values obtained from point and separation analysis 
arranged by decreasing values of garnet content determined by point analysis. 
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tha t the constituent minerals 
enrichment was caused mainly by two f a c t o r s , ™ , ^ ^ s m a l l e r t h a n 

of lower hardness ™™*°™™™*t£erSs were solved and/or washed away 
Z ^ ^ ^ ^ ^ ^ Z ^ ^ ^ s ^ , type may he seen 

10 nr. s. 

D - numerical order of samples 
E - arrangement in Fig. i 
F - arrangement in Fig. d 
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in Fig. 5, which shows the variation diagram of granet content obtained from 
disintegrated and integrated rock specimens. In Fig. 5, the mean of the indivi­
dual pairs of data obtained by point and separation analyses was used in order 
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Fig. 5. Variation diagram of garnet content in the original integral rock and in the 
disintegrated and sived samples. 

A — separation analysis 
B — point analysis of comminuted sample 

(A + B) : 2 — mean values 
C — planimetric analysis. 
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to compensate for the statistical and other inherent errors in both methods. 
F r o m Fig. ô it is apparent that the oscillation of the frequency polygons — with 
the exception of two point pairs — have identical character. This shows that 
in spite of the individual biases of the employed methods, they can be corre­
lated. 

It can be concluded that the most s traightforward and reliable results are 
obtained by stereological p lanar analysis performed on cleaved or polished 
rock sections (G. T i m č á k, 1975) on condition that the analyzed surface is 
sufficiently large (cf. Tab. 1). The objectivity of the point and quanti tat ive 
microseparat ion analysis is distorted due to the differences in hardness and 
solubility of the constituent minerals and, subsequently, the already mentioned 
losses during the process of comminution and separation. The results may be 
tentatively corrected, however, if they are divided by a factor of 6 or 7, — the 
average degree of relative enrichment. The quanti tat ive analysis by microse­
parat ion has to be used, however, in case of extremely low concentration of 
the accessory minerals, where stereological measurements would necessitate 
the use of impracticably large rock specimens, though its results have to be 
always corrected. 

As regards t ime consumption, the point and planimetric modal analysis is 
more favourable t h a n the separation and weight analysis. While the process of 
separat ion of 10 g of rock takes 16 hours, the average t ime needed for a point 
or p lanimetr ic analysis (for garnets and three other minerals) is about 30 mi­
nutes. 

It is evident from the above that information on the method used in deter­
mining the accessory content of rocks should be always quoted. 

The differences between the discussed types of results may be less in case 
of rock-forming minerals, but much depends on their physical and chemical 
properties (cf. E. T h o m s o n , 1930). In case of indirect determinations (e. g.. 
by selectione solving of disintegrated rock constituents) the expectable distor­
tion are of identical character (G. T i m č á k. 1976). 

Translated by G. Timčák 
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