
PET AR RAFF AELLI 

ALBITE FROM SMILEVSKI DOLIN SELECKA 
MOUNTAIN, MACEDONIA 

With 6 tables and !J text-ligrms 

The granites of Seleeka Mountain in the late~ stages of their deve­
lopment were submitted to a sodium metasomatism accompanied by 
vein and fissure crystallizations. Hydrothermal veins containing fine 
crystals may be found in the border part of the granite massif and in 
the adjacent gneisses and schists. Such a vein with fine crystals of 
quartz, albite, amphibole, epidote, sphene, zeolite and occasionally py­
rite and apatite occurs in the small valley Smilevski Doi near the vil­
lage of Dunje, about 15 km. south-east of .Prilep in Macedonia. 

A preliminary survey of . some minerals from this locality was made 
by L j. Bari c (1957). On a yellow sphene crystal ·he found developed 
the following forms: (100), (1'10), (021), (I'll), (l12), (Ill), (212), and 
(Is2); on a perfectly transparent thick tabular (0001) apatite crystal: 
(0001), (IOlo), (1120), (10l2), (IOll), (2o21), (4041), (ll21), (21Sl), and 
(3141); on a columnar quartz crystai the forms: (lOll), (Oill}, (l12I), 
(5161) and (lOlO); on an epidote crystal el<>ngated parallel to the b-axis 
the forms: (001), {010), (100), (210), (110), {012), (011), (l02), (lOl), 
(111), {l ll) and (221). Our investigation deals with the albite crystals, 
their crystallography, physical properties and chemical composition. 

1. CRYSTALLOGRAPHY 

Albite crystals are prismatic [001) Fig. 1, occasionally short prismatic 
or thick tabular parallel to (001) Fig. 2, and usually have a few mili­
meters in size, but crystals of about one inch or so are not unusual. The 
bigger ones are milky white, coated often by a film of minute zeolite 
crystals, showing a simple combination of forms. The small ones are 
colourless, transparent, richer in forms and more suitable for measure-
ments. · 
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Fig. 1. Prismatic habit of albite crystals from Smilcvski Dol 
Kristal albita prizmatskog habitusa iz Smilcvskog Dola. 

For goniometer me.asurements 11 best-developed small crystals were 
selected. Seven of them were single crystals and 4 albite twins. The 
measurements were carried out on a two-circle goniometer, and the fol.:. 
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Fig. 2. Thick tabular (001) habit of albite crystals from Smilevski Doi. 
Kristal albita plofastog habitusa iz Smilevskog Dola. 

lo~ing 14 _forms_ were ~ound: !_'(001), }'f(C>10)~f(130)..__T(110), l(!}O), 
z(l30), n(021), x(lOl), r(403), r(112), p(lll), <5(112), o(lll), and 0(443). 
Table 1. shows the combinations of forms. 

Table I. 

No., Forms observed 

I I Br. . . ' Opafane forme 

1. p M f T I z n x r . p d 0 

2 . . p M f T l z . n x p d 0 a Fig. 2 

s. p M f T l z n x d 0 a 
4. p M f T l z n x r r p . 0 a 
6. p M f T l z . x p d 0 

6. p M f T l z n x r )' p . 0 

7. p M f T I z n x . p d 0 a Fig. 1 

8. p M T l z n d 
9. p . T I z x . d 

10. p M f T I z n x . d 0 a 

11. p M . T I z x . "I p 

The best-developed and ever-present forms were (001), (110), (IIO) 
and (Iol). The habit of the crystals was determined by their shape. The 
form (ISO) was also always present as a very narrow face with a rather 
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good signal. Other forms were less frequent: (Ill) and (lll) always as 
well-developed faces, (i 12) and (U2) as very narrow faces bevelling 
the edges (001): (Ill) and (001): (lll) respectively., On crystal No. 8 
only, (ff2) was well developed together with (001) and (021). Other­
wise (021) was in most cases present as a narrow face. Forms (403) and 
(443) were found only occasionally. 

All the faces of. zone [ 001] were striated parallel to the zone axis, 
and this was very halpful in orienting the crystals. Owing to the stria­
tion, uneven faces and other imperfections, it was not possible to calcu­
late the crystallographic elements from the goniometer measurements. 
In table 2 the average values of the observed angles <p and e arc listed. 
In the two last columns the corresponding values taken from D r e y e r 
and Go 1 d sch mid t {1907) are quoted for comparison. 

Table 2. 

I No. 
No. of Dreyer Be Goldschmidt 

Miller .A.ngles measured observations values 
Br. Mjereui lrutovi Br. Vrijednosti p0 Dreyeru 

opa!anja i Goldschmidtu 

I I ,,, I e I I ,,, I e 
1. (001) 81° 47' 26° 51' 16 81' 59' 

I 
26° 51' 

2. (010) ()0 00' 90000' 21 o• 00' 90000' 

s. (180) so• ~l' 900 00' IS soo 24' ooo 00' 

4. . (llO) 60° 84' 900 00' 2S 60'~8' 900 00' 
5. (llO) 1200 06' 900 00' 2S 120'04' 90° 00' 

6. (ISO) 1500 OS' 900 00' 18 149° 5lY 901 00' 

1: (o2i) 154' SB' 49' 18' 9 154° so 49•2r 
8. (lOl) 800 47' 26° 11' lS so0 44' 26° ()()' 

9. cios) 841 SO' S9° 05' s 84° 16' 898 06' 

10. (ll2) l• 20' 19° Sl' s 1° S6' 19°SS' 

11. (lll) 86° 48' S8° OS' 8 86° 58' ss0 40' 

12. cli2> 1761 45' 11• 40' 6 1778 14' 11°S9' 

18. (ttl) U4' 54' S4° 2S' 11 us• os' 84°16' 

14. (44S) 129° S9' 461 28' 4 129° 29' 46°21' 

Only albitc twins were found on the material investigated. It was 
possible to detect even under an ordinary hand-lens re-entrant angles 
and broad twin lamellae on (001) and (lol). In thin sections twin la­
mellae were also often observed. On the universal stage they were in 
all cases identified as being twinned according to the albite law. 
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Raffaelli: Albite from Smilcvski Doi 

2. 0 PT IC AL - CRYSTAL L 0 GRAPHIC REL AT I 0 NS HIP 

The optic orientation was studied in thin sections. The material was 
previously identified on the goniometer. The angle coordinates of the 
normals to cleavage cracks, the composition planes and the traces of the 
terminal faces towards the axes (Z, Y, X) <>f the indicatrix were deter­
mined by the standard universal stage pyocedure. The stereographic 

x. 

{oot]o /Y 1 l z z I I I'"" I 

J. ( 001 } 0 

x. 

Fig. 5. Stereographic projection of the crystallographic clem~nts on the optic axial 
plane. 

Stercografska projckcija kristalografskih clemenata na ravninu opti~kih oai . . 

projection of the crystallographic elements is represented in Fig. S, and 
the meari values of the observed angles are set down in table S. The 
same table shows the angle valu~s adjusted by the method of the least 
squares. 
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Table S. 

No. of 
Angle coordinates obscr- Adjusted values vations 
Kutne koordinate Br. opa- Izravnane vrijednosti 

fanja 

I z I y I x I I z I y I x 

(001) 781/1° 2S1/a0 70° 8 783 29'28" 2S' S9'00" 69° 5-1' 12" 

(010) 161/1• 731/1° 89D 11 163 20'24"' 7S0 20' 24• 88~ 59'2S"' 

29111° 
........ 

29° 21' S7" (110) 640 771/1° . 6 63° 59' 14" 77• 29' S5" 

(llo) 582/aO 860 SI!/a• g 589 89'28" s5• 59' 55• s1°S9'27"' 

(ISO) ~10 781/1° 611/1• 4 111° 04' 01"' 78° Sl' 46,. 61° SS' 49" 

[100) 852/aO 70° 201/1• 10 85° 40'01 .. 70° 00' 06" 20°S0'06" 

[001) 741/a• 161/,• 841/1° 10 74• 17' 14• 169 42' OS"' 84° 28' 59"' 

S. DETER MIN AT I 0 N 0 F BIR E FR INGE NC E AND 0 PT IC 
AXIAL ANGLE 

The maximal birefringence (r ....: a) was' determined on cleavage frag­
ments parallel to (001), and the partial birefringence (P- a) on frag­
ments parallel to (010). The thickness of the fragments was determined 
with a screw-micrometer eye-piece, and the retardations with a Berek­
comp·ensator. The optic symmetry planes were oriented on the universal · 
stage, the angle of inclination (1'-) read from the stereogram. A~ a light 
source f sodium-vapor lamp was used. _ . 

The maximum birefringence was obtained on 4 fragmen~~-, and the 
results are quoted in table 4. / 

/ 

Table 4. " ·' . ,• 

Thickness Retardations Angle· 
No. Dcbljina Razlika u hodu .· Kut y- a 
Br. {mm) . (mµ) 6 

1. 0.1920 2185 2S9 0.01023 

2. 0.1710 1955 : 25° 0.01036 

8. O.o7SS . 789 ,. 2s• · 0.00991 ' 

4. 0.1153 1250 25• 0.00983 

The mean value for maxim;;il . birefringence calculated from these 
values is: .! · 

r - a = 0.0101 ± 0.0003 

138 

I 



Raffaelli: Albite from Smilevski Doi 

The partial birefringence ({J - a) was determined on 3 sections cut 
parallel to (010). The results are quoted in table 5. 

Table 5. 

l Thickness Retardations Angle 
No. Debljina Razlika u hodu Kut /J - a 
Br. (mm) (m,u) ~ 

I. 0.2678 1115 16° 40' 0.00!399 

2. . 0 .1789 691 . 16°00' O.OOS71 

8. 0.19615 . 821 17° !30' 0.00!399 l 
. . 

The mean value for partial birefringence calculated from these va-· 
lues is: · · 

{J- a= 0.0039 ± 0.0001 

The optic axial angle was determined on th~ same sections parallel 
to {010). Owing to the thickness of the sections it was possible to observe 
the interference· fig:qres. in convergent polarized light and to measure; 
directly the optic angle by turning on the universal stage from one optit 
axis to the other. The following values were obtained on sections Nos. 
1, 2 and 3 (table 5) for the angle 2V~ 80° 18', ·79° 58', and 79° 50' (these 
values are corrected for the index of refraction of the glass hemisphere 
n = 1.554). The aritmetic mean calculated from the cited valQes is: · 

+ 2V = 8011 02' 

With the optic plane in the parallel position it was possible to observe 
the unsymmetrical dispersion: In this position, the optic axis B for the 
red spectral regiort emerged on the right side of the isogyre and for the 
violet spectral regien on the · left side. The optic axis A was not dis­
persed. In the diagonal position the dispersion was not observed for 
either axis. 

4. DETER M IN AT I 0 N 0 F THE INDICES 0 F REFRACT I 0 N 

The indices of refraction were determined on a high polished (0 l O) 
face trough_ a ~lein refra~~~Wff~.er: Usix:ig sodium light th~ ind_ices i' and 
a were determmed by threcf' o'bservahon_ The values cited m table 6 

. . 
Table 6. 

·~t ..} Ii 

l(mµ) 
I I · P i!li-1 a I I y .. p I P-a I 2V · I y y-a 

. 589.!3 I 1.5~78 , .. L51tl~~ r· ~.5280 I. 0.0098. J . o.aa'59 I 0.0039 I. 78° ~o:· ': 
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are the mean values of 10 separate readingns. The index f3 was calcul­
ated by adding the partial birefringence {3- a to the index a. 

The total and partial birefringences and the angle 2V quoted in table 
6 are calculated from the indices of refraction. They are in good agre­
ement with the vah-es directly observed. 

5. I N C LU S I 0 N S 

'. The albite crystals contained inclusions of minute grains of green 
epidote and muscovite. On a scaly muscovite fragment extracted from 
an albite crystal the optic axial angle was determined by direct obser­
vation of interference figures in convergent polarized light. The mea­
sured optic axial angle was -2V = 451/2°. Dispersion was very weak 
v<~ . 

6. CHEMICAL C 0 MP 0 SIT I 0 N 

The material for the chemical analysis was carefully selected in order 
to eliminate as far as possible the inclusions of epidote and muscovite 
which the albite crystals contained. 

The chemical analysis resulted as follows: 

Analyst: P. Raffaelli 

Si01 68.04 

Al10a 19.88 

Fe.Os 0.16 

FeO 0.12 Or . ... 5.29°/o 

MgO 0.02 Ab .... 9S,89 

Cao 0.17 An .... 0,82 

Na10 10.56 

KrO 0.91 

H10+ 0.14 

H10- o.os 
100.0S 

The specific gravity was determined with a pycnometer and reduced 
to the temperature of water, 4° C was: 

D = 2.610 ± 0.002 

The albite investigated from Smilevski Dol in Macedonia, as a fissure­
mineral has a low-temperature optic which is in agreement with data 
cited in the literature (A z z in i 1933, Mee n 1933, Ad ams on 
1942, Crump and Ketner 1953). 
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P. RAFFAELLI 

ALBIT IZ SMILEVSKOG DOLA U SELECKOJ PLANINI, MAKEDONIJA 

S 6 tabela i 8 figure u tekstu 

Hidrotermalnc !ice koje nalazimo u granitima i gnajsima Sel~kc planine, sadrle 
ponekad u pukotinama lijepo razvijene kristale. Jedna takva !1ca nalazi se u Sele~koj 
na jufooj strani uzvisine Gorni Kamen u blizini vrela Sohlchov Kladenec u Smilev­
akom Dolu, oko 2.5 km zrafoe linije jugozapadno od scla Dunje. Ova !ica sadrli 
lijepe kristale kvarca, albita, amfibola, cpidota, titanita, zeolita, a ponckad pirita i 
apatita. Bogatiji formama i lijepo razvijcni su naro~ito zclcni kristali epidota (izdu­
!eni u smjeru osi b), foti kristali titanita, albiti, zatim kristali kvarca i apatita. Nekc 
mineralc iz ovog nalazilta opisao je ukratko L j. Bari c (1957), a meni je ustupio 
<la dctaljno istra!im albit. Ugodna mi je du!nost da sc i na ovom mjestu zahvalim 
prof. Lj. Bar it u na ustupljcnom matcrijalu, kao i na savjctima i pomoti koju mi 
je ukazivao za vrijeme rada. 

Na 11 najlj cplih kristala koje sam izabrao_ za go~omctriiska mjercnja!. nalao _sam 
<>Ve formc: P(OOl), M(OlO), £(150), T(llO), 1(110), z(l.30), n(021), x(lOl), r(405), y(ll2}, 
p(Ill), acli2), o(itl) i a(44s). Kombinacija formi prikazana je u tabcli 1, a srcdnje 
vrijednosti izmjcrcnih kutova <p i e u tabeli 2. u dvijc. desnc kolone tabele 2, nave­
denc su za usporedbu vrijcdnosti istih kutova uzcte iz rada Dr c ye r a i G o ld­
~ chm id ta (1907). Mjcrenjcm na goniomctru, kao i m1kroskopskim istra.Zivanjem 
preparata utvrdio sam, da su albiti iz ovoga nalazilta srasli samo po albitnom zakonu. 
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Polofaj pojedinih kristalografskih clcmcnata {okomica na pukotinc kalavosti, na 
srasla.Ckc favovc i na terminalnc plohc) prcma glavnim vibracionim smj crovima Z, 
Y i X, odrcdio sam tcodolitnomikroskopskim mjcrcnjima. U tabcli 8 prikazanc su 
srcdnjc vrijednosti izmjcrenih koordinata, tc istc vrijcdnosti izravnane mctodom 
najmanjih kvadrata. 

Maksimalni dvolom {y- a) i parcijalni dvolom (/J- a) odrcdio sam na kalotinama 
prircdenim paralelno plohama {001) i {010). Dcbljinu kalotina odredio sam direktno 
mikromctarokularom na vijak, a razlikc u hodu Berckovim kompcnzatorom. Podaci 
pojcdina.Cnih mjcrcnja prikazani su u tabclima 4 i 5. 

Na ·prcparatima prircdcnim paralelno plohi {01()) mogao sam na tcodolitnom stolu 
u konvcrgcntnom svijctlu nagibanjcm oko osi A, vidjcti objc opti~ke osi, tc tako 
dircktno mjcriti kut opti~kih osi, koji korigiran za indcks loma scgmenata n = 1.554 
iznosi: 

+ 'J.V = 800 02' 

U konvcrgcntnom avijctlu jc bilo mogucc opaziti i dispcrziju, ali samo u para­
lclnom polofa.iu ravninc opti~kih osi. U tom polofaju, opti~ka os B za crvcno pod­
ruejc spcktra izbijala jc na desnu stranu izogirc, a za ljubifasto podru~je spcktra na 
lijevu stranu; oko opti~kc osi A medutim, nijc bilo mogucc opaziti disperziju. To 
odgovara slufaju asimctrijske dispcrzijc. 

Indeksc loma odrcdio sam na Klcinovom totalrefraktomctru, na j edno} fino poli­
ranoj kalotini smjcrom {010). Dircktno sam izmjcrio vrijednosti za indckse loma r i 
a, a ostale vrijednosti navcdcne u tabeli 6 su izrafonate. 

Na atr. 140 navedene su kemijska analiza i specififoa tdina istra!ivanog albita. 
Materijal za analizu je veoma pa!ljivo odabran, jer su kristali albita u vecini slufa· 
jcva sadriavali ~klopljcne sitne kristalc .epidota i muskovita. Analiziran je samo 
naj~ilci matcrijal. 

Istra!ivanja albita iz Smilcvskog Dola su pokazala da ovaj mineral ima nisko­
tcmperaturnu Optiku, §to SC j ocekhraJo obzirom na to, da SC ovdje radi 0 pukotinskom 
mineralu. Optika j kemizam SU u akladu sa podacima, koji SC mogu naci u 1iteraturi 
(A z z in i 1988, Mc c n 1983, Ad ams on 1942, Crump i Ket n c r 1953). 

Primljeno 22. 06. 1960. 
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