
B02IDAR STURMAN 

TITANITE FROM THE KISELOVEC CREEK IN 
THE SOUTH PART OF THE PAPUK MOUNTAIN 

With 1 '1 ext - figur11 

In 1959, as a member of the expedition lead by Professor Dr. Luka 
M a r i I:. a:rid Dr - Branko C r n k o v i I:., I took part in the elaboration 
of a geological map of Papuk. In "the northern part o.f the Kiselo
vec creek area, in the vicinity of Velika, a skarn has formed on the 
contact between a small lens of 11imestone and a granitic rock. In the 
endoskarn, beside the microdine, albite, quartz, diopside and apatite, 
also well developed titanite crystals were noted, having the characte
ristic appearance of a letter envelope and reaching up to 3 mm. in size. 

The measuring of the mentioned titanite crystals was performed by 
a large ~nfometer of the Stoe-Heidelberg make. A close examination 
has established the presence of the following forms : y (001), P (100), 
r (110), a (102), x (205), f (101), k (114), S (3 · 3 · 10), p (113), z (112), 
n (111) and (722 ), i. e., 12 forms in all, out of which the form (722) 
appears to be an ah~lute titanite novelty. 

The measuring was performed on twu crystals. With one of them 
the follQ'Wling results were obtained: 

In the · two lcust columns on the right values for single faces have 
been stated as c-orespcmding to axial titanite ratios a: b: c = 0,7547 : 
: 1:0,8540 and /J= 119°43' (Goldschmidt V. 1897, pages 344-
346). The appeai:rance of crystals can be seen in Fig. 1. 

On the second of . the measured crystals the following forms have 
been found: y (001), P (100), r (llO), a (102), and n (111). 

Fonn (722), entered into the Table under No. 13, has not been 
described in the so far published literature on the subject; hence, it is 
novel for titanit e. On the crystal it appears on two faces, (722) and 
{722). l 
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Goolo!lci vijcsnilk 18 (1964) 

Esta:bli.shod by Calrulated 
mea11111.ring values 

Face Symbol 

I I " f} "' l! 

1 - (001) 89° 56' SOO SS' 90° 00' 29°43' 
2 (205) 89° 55' 47° 29' 900001 47e Sl' 
3 (101) 8go 16' 62° 31' 90ooo· 614> 54' 
4 (100) 90035' 89°48' 90° 00' 90° oo· 
5 (100) 269° 54' 89° 48' 270000' 90e> 00' 
6 (lll) 114° 01' 64° 14' 114°30' 64° 06' 
7 (lll) 66° 52' 64° 36' 65°30' 649 06' 
8 (110) 236°56' 89°46' 236° 45' goo 00' 
9 (ll4) 103° 10' 42° 21' 103° 24' 42' 40' 

10 (112) 721 00' s.1• 3-5' 7f!J 45' 52° 19' 
11 (ll3) 74° Jl' 469 57' 74° 11' 46° 14' 
12 (3·3·10) 75° 14' 441 21' 75• 05' 44• 52' 
13 (7°22) 99° 06' 79° 23' 99° 27' 79° 07' 

Also angles {100) : {722) and {l 00) : {722) were directly detenninecl 
by measuring, and the following values resulted: 

{100) : {722) = 13° 26' 
{loO) : {7°2'2) = 149 27' 

The mean value 13° 56' 

The signals of both newly found faces were clear; it should be pointed 
out, though, that the signal emitted by one of them was slightly doubled. 

Now, if we try to determine the magnitude of this angle from the 
calculated values <p and e. we shall get the value of 

{100): (722) = 149 21' 

From the forms desoribed in lite·mture so far, nearest to f~1rm (i22) 
would be (311) and (511), determined for the first time by C. H 1 a
w at sch (1918), and A. Bi an chi (1916) (see: L. 0 b e rf o 11, 
·1931, p. 351). From position angles <p and Q of these forms, as stated 
by L. 0berfo11 (1931, p. 359), respective angles can be determined: 

{311 : {100) = 1641 26' 
{511): (100) = 100 31' 

The stated angles differ from the values obtained by mea:su:ring face 
{722), respectively (722), against face {100), ·respectively (foe>), of the 
titanite crystal found rin the Kiselovec creek. These results are a further 
proof that in the mentioned crystal of titanite (whose measured values 
are given in the Table), a really new form occurs . 
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At this place I wish to express my girat~tude to Professor Dr. Lju
devit B a r i /;, who enabled me to work with to goniometer, acquainted 
me with the 1netlwds of the w<>Tk, and of ten helped me by his expert 
advice in the course of my study. 

Received 4th March 1964. Institute /01' Chemistry 
and 'I echnology of 

Silicates 
Zagreb, Srebrnjak 169 
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B. STURMAN 

TITANIT IZ POTOKA KISELOVEC U JUZNOM DIJELU 

PAPUKA 

Godine 1959. sudjelovao sam na imadi geoWkc kartc Papulr:a u m :pi prof. dr. 
Luke Mari t a i dr. mg. Bra.nka Cr n k o vi t a. U ajcvomom dijclu podrooja po
toka IGMO>Vcc kraj V cl~kc, na lrontakhl ~zmcdu made letc vapncnoa i pa:mtxnc sitijcnc 
DMtao jc steam. U endO!lkarnu sc osim milkiroklina, ailbiita, krcmcna, diQJ>Si,da ii apatim 
nalazc lijepo razv:ijeni kiisl!al:i titanita, koji imaju k~cnilstifan oblik pismovnog 
omota (obi1ik kuvcr.tc), a veMi au do S mm. 

Na vclik001 d'V'O'lcru7ioom. reflcb.nom goniomctru fiirme Stoc - Heidelhemg izvlicno 
je mjcrentic 41ih .bUtala titaoita. Na temelju izvricnih mjCl'C!lja utvrdenc su na njima 
ovc formc: y (001), P (100}, r (110), a (1<>2), x (205)~ f (101), k (114), S (8 • 8 • 10), p (1 lS), 
z (ill~). n (111) ; (722). Ukupno daklc, 12 forma od loojih jc forma (72·2) potpimo nova 
za tlita.nit. 

Mijercnja su ilvrlem na dva kristala. Na jednom od njih doblivcni su rezultW. 
pr.ikazani u tabeli. U krajnja dva 5-tupca tahelc navedC1Dc 111 wijodinio9ti. z;a tp i (! za 
pojcd•ne pl<Jhc onako, b1ro to odgovwa osnim clementima titainita a : b : c = 0,7547 : 
: 1 : 0,8540 ~ p = ugo 48' (Golds ch irn id t V. 1897., stt-. 844-846}. b.gled krUtaJa 
vidi SC itz ,Mee 1. . 

Na drugom od ~jcrenlih kristala utvrdiio sam ovc formc : y (001), P (100}. r (110}, 
a (102) i D (111). 

Fonna (722) nawedma u tabcLi pod brojem 13 nc spominje sc u doeatd poznatoj 
litcra.tw-i; ona jc dale nO'Vll ra tHanit. Na kri.iitailu ona sc javlja sa dwje pk>hc (722) 
f (722). 

Mjerenjcm jc i direlatno odrcdcna velilu:na luta (100) : (7°22) i (IOO} : (722) . Dobi
vcnc su ovc vrij~ti: 

(100) : (122) = u•26' 
(100} : (722) = 14' 27' 

SllCdnja vr~jcdnost "Tsi56' 
Sigmti obih DO'Vih ploha bili au dobri uz napomCD'll, dia jc signal jed.nc od njih 

bio slabo wlvojcn. 
Polculamo Ii liz prorammai!i-h vriljcdnosl!i tp ~ (! iz tabele, odrcditi veiLifaru toga 

kuta dobiit temo vrij cdruilst 

(100} : (722) = 141 21' 

Od forma b>jc lie dosaid l!pO!ninju u. litcra.turi, najbtifc bi foilllli (722) bile forme 
{811) i (5U), mje su prv:i puta odrcdili C. H law ah ch (1918} odoomo A. Bi an chi 
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Stunnan: Titanite ·from the K:iielovac creek rin Pa.puk mo1D11iain 

(1916) (prema L . 0bcrfo11 1931., str. 351). lz ,poziOOnih lcutova rp i e tih formi, 
hko ih navodi L. 0 b c r foll (1931, etr. 359) mogu se izracunaiti kut-0Vli 

(311) : {100) = 16° 26' 
(511) : {100) = 10' 81' 

Ovi kutovi se ra.:dibiju od vrijcdnosti dobivcnih mjcrenjcm za pfohe {7U) odnosno 
(722) prcma plohi {100) odtrosno (Wo) na Imsta:IJU ititanita fa poM:a Kiletovec. I ovi 
rczultatl potvrduju. da sc na spolDCIDUtom bi.rtaJ.u tiWiita, za koj'i au rezultati mje
renia danri u tabcli, doista j.a·vlja oova ploha. 

Na kraju !elio bih izraziti svoju duboku zahvalnost dr Ljudevitu Bari tu, lrojli 
mi je oanoguCio ra.d na goniomctru, upomao me ea tchni;k-0m rada na imt.rumeJJtu i 
ccsto sa'V'jetoon pomogao tokom rada. 

Primljeno 4. Ill 1964 lnstitut za kemiju i tehnologiju 
silikata 

Zagreb. Srebrnjak 169 
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