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GALINA HALAHY.IOVÄ-ANDRUSOVOVÄ 

REFLECTIVITY OF GERSDORFFITE FROM D O B S I N A 

(Figs. 1-6) 

A b s t r a c t : M o d e r n q u a n t i t a t i v e m e l h o d c in reflected l ight, m a i n l y m e a s u ­
r e m e n t s of ref lect iv i ty m a k e possible m o r e precise optical ident i f icat ion of ore 
m i n e r a l . 

In the art ic le are presented the results of s t u d y of the Dobšina gersdorff ite 
with great chemical v a r i a b i l i t y of tlie i n d i v i d u a l zones. M i n e r a l o g y a n d c h e m i s m 
ni gersdorff ite as m e m b e r of lbe cobal t i te o r d e r a rc brief ly descr ibed. .More in 
detai l the appl ied m e t h o d s of ref lectivity m e a s u r e m e n t IV are c o n c e r n e d . T h e 
conclus ions lor opt ical c h a r a c t e r i s a t i o n of gersdorff i te as well as its i n d i v i d u a l 
zones comple ted with the results of microl iard ness m e a s u r e m e n t follow f rom it. 

I'hc p r e s e n t e d s tudies do not. lead to a n y essent ia l solut ion of the diagnost ics 
ol gersdoiTI'ite and minera l s a k i n to it hut an a t t e m p t of t rac ing the opt ica l 
va lues in reflected light in d e p e n d e n c e on c h e m i s m is s u b m i t t e d . T h e a p p l i e d 
m e t h o d s are s t a r l i n g to he d e v e l o p e d b y us only. 

P e 3 io M e: IIOBMC KuaiiTUTiTUBiibie MCTOHM B OTpaweHHOM čijete, rjiaBHHM o6p:.-
30M H3MCpeHHÍI OTp l>KaTCJlbHOH CIlOCoGuOCTH, II03BOJIH1OT 6ojlCC TOnHylO HHeHTH^H-
icamuo pyíiHhix MMHepajiOB. 

B HäCToameň cxaTte npMBOflíiTca pe3yjibTaTbi H3y>ieHHH ao6mnHCKoro repcaop-
$HTa, xHMHqecKoe CJIOÍKCUHC oTaejibHbix :IOH KOToporo OTJIH lacrca 6ojibuioťi HSMeH-
HHBocxbio. BnpaTue onncanbi MHHepajio'na H XHMHBM repc.uop<]>nTa KaK qjieHa psím 
Ko6ajibTHHa. rioapoRiio paccMorpeHa MďoaiiKa H3MepeHHn, MeroAUKa OTpavKaTejib-
Hoií cnocoÔHOCTH MHHepajioB. OriTMiecKaH xapaKTepucTHKí repcAop'[>iiTa H ero aon, 
na ocHOBaHHH npuBeaeHHOH MCTOÄHKH, nonoJiHeHa pe3yjibTaTaMH M3MepeHMH MHKpo-
TBepaocTi-i. 

H3yneHHe omamecKHx CBOHCTB repenopcjíHTa B orpaweHHOM cpeie B 33BHCHMOCTH 
OT ero XUMH3M3 iinjiaeTCH y nač HOBHM MCTOHOM, KOTopuii j o CHX nop enté ne npri-
MeHajica. 

Introduction 

Gersdorffite from Dobšina willi its considerable chemical variability, interesting mi­
neralogy as well us position on ore veins was the base for m a n y studies. In the presented 
article lbe author comes linek again to the problematics of Ni-Co minerals in Dobšina 
(1959, 1961. HM/.!. 

The obtained results are confronted with the results known from foregoing papers, 
mainly for elucidation of m a n y questions not solved completely, concerning gersdorffite 
and oilier isotropic, while Ni-Co arsenides and sulfoarsenides. If is possible that the 
presented studios will not lead to essential eoniplole solution of problems hut. it is an 
attempt, similarly as for instance in lbe case of the study of reflectivity of b ravoke 
zones (S. D c m i r s o y. I!)68). Io trace changes, of reflection R with chemism and find 
the limit of reflectivity II values (further only lii of gersdorffite for diagnostic purposes. 

UN Dr. G. II a I a h y j o v á - A n d r u s o v o v á, Department of Mineralogy and Crystal­
lography of the Faculty of Natural Science at the Comenius University, Bratislava, Gottwal­
dovo mi in. '2. 
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Mineralogy oj Xl-Co Minerals 

ľ n > „ , th,. Xi-Co-Fo sulfoarsenides « T Lake notice of gersdorlTile and coballite as well 
as chloanlhite, ihr .nosí common Ni-Co minerals on Lhe Dobšmá ore veins. 

W r d i n g Lhe elassifieal l>v II. S-I r 11 n z (1962) gersdorffite and eoball.te crystallo-
,.hemieally belong lo the cobaltito-ullmannitc group, class of sullides with ral.on R:S -
1:2! T h e •(•obaltiUs-ullmiinnitB group includes two orders - a) ol cobaltito. b) ol nan-
nile. The members of the coballite order are: 

Cobaltito 
dzhulukul i te 
"ersdoiTfilo 

CoAsS 
(Co. Xi)AsS 
XiAsS 

5.61 A 
5.57 A 
5.71 A 

Wror.li.ifi lo the paper bv ľ. I! a v I i s s (1969) a 0 for samples Iron, Dobsina is equal 
5 6 9 - 5 7'^ \ dersdorl'fite obtained svnthetiral ly with stechiometric lormula XiAsS has 
V = ' , 9 , \ T h e mentioned minerals crystallize in the cubic system, didodcrahedral 
Mass, T 6h. In Ibis order isomor,.hism of Xi and Co has been ascertained. .- cconling to 
P o a c o c k and H e n r y (1948 in H. S i r u n z. 1962) cobalute and gersdor ffilc have 
„vri te s tructure with statistic distribu of As and S. Later s l rwluraberys la lograpluc 
'(.„dies of gersdorffite were published by P. 13 a y 1 i s s and II. C S t e p h e n s o n 
(|<)67 1968) CobaUile and gersdorffite verv frequently contain he up In I „ ami 
„ „ „ , . | „ gersdorffite the content of IT varies from negligible amounts lo 1 6 - 1 / ,o 
(Dobsina .1 C - II 1937). Similarly the contenl of Co 1 - 2 % m gersdorffite as well 
as that of Xi in coballite may he found nul in the same amount On the basis ol the 

ol ľ e and accord slu.lv of gersdorffite from Dobsina. which contains considerable „ 
,o anlvses mentione,! by .1. C o l l (1937) lhe gersdorffite with higher b e content 

W a s termed dobschanlle with the formula (Xi. he. Co) 2As 2S by D a n a (19 T,) F r o m 
,.h, bschauite further mineral varieties of gersdorffite were derived, plcssile (Xi. 1 e 
('(>).,\s.,S, ami amoibi le (Xi. Fe),,As8S(1. Later studies found out mixtures to be concerned 
and" distinguishing of varieties as unsubstantiated. Therefore they were omitted as 
svnonvms (C. l l i n t z e . 190a; II. S I r u n/.. 1962). 

' | „ Í<)58 X I Š i š k i n published an article about finding a new mineral ol coba tit. 
o r d e r - d z h u l u k u l i t e - w i t h .he formula (Co. XiiAsS. T h e mentioned paper is quoted in 

t ho hook bv II S t r u n z (1962) ami in appendices lo I I . II , n l z e s l l a m l b u c h der 
M i n o r a l o - u - í 1960). Beside dzhulukul i te is also known coballite with X, content and 
.orsdorfflle will, increased content of Co. Tins way an isomorphous order ol minerals 
originates, graduallv passing into each other from the che.mcal point ol view: 

coballite 
CoAsS CoAsS + Xi 

dzhulukul i te 
(Co, Ni)AsS NiAsS + Ni 

rersdorffite 
XiAsS 

I \ | ) „ „ „ (1937) distinguished two varieties of gersdorffite « ami p according lo 

m i m K . h , , n i c a l analvses. Regarding lo distincl isomorphism of Ni and Co and also to 

v a , . iab le eoutenl of As and S in gersdorffite as member of coballite order it is evident 
„ l ( | l , | , . | inu,alion of these, .two varieties is not right at present. C o b a l . H e - d z h u l u k u b t e -
,,,.sdorľľi.e are only ,he principal members of .he isomorphous order with great number 
of transit d lypes, lo which also the menlioned varie.es ol gersdorl do belong Accord­
ing n, the studies bv I). D. K I e m m (1965) at the minerals cobal l i lc-gersdorf l . c -
arsenopyrite there is'a great possibility of isomorphism and formation ol mixed crystals. 

http://Wror.li.ifi
http://slu.lv
http://varie.es
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On tho basis of the studies of analyses of ihc above mentioned minerals carried out 
up to now it is evident that pure cobaltite has not been known from literature and the 
formula varies i n ' t h e limits (Co.Fc,Ni)As| 05^0,05—(Co.Fe.NOAsonäSj 1. however, whereat 
(Co.Fe.Ni)onat 8 with m a x i m u m content 20 % mol. FeAsS and 2 5 — 3 0 % mol XiAsS. 
According to I). I). K I c m m 1965 gersdorffite 11 i 1 s tendency to greater content of 
metal in contrast to cobaltile and arsenopyrite as well as larger a m o u n t of As and S. 
The formula of gersdorffite changes from fNi.Fe,Co)Asj y,So/, to (.Xi.Fe.ColAsn^Si^ where 
(Xi. Fe, Co)j /,_(i9. U n d e r microscope most frec[uenitly mixed crystals have inhomogeneous 
inclusions, what explains deflection from stechiometric formula of gersdorffite. 

()n the Dobšiná ore veins the mostly spread mineral and microscopically most, typical 
is gersdorffite. It appears while with shade into yellow in reflected light. Homogeneous 
at first sight, observed under dry objective (A = 0.30. 1 0 X ) it is distinctly zonal, mainly 
;il the rims of grains and aggregates. I rider magnification 3 5 3 X — ' I / J X 'also wilh 
immersion) the individual zones may be studied more in detail optically. Zonality is 
shown by regular alternation of linn beds of various width differing 111 colour shade. 
Zones of while and violet le colour alternate, visible more distinctly at the margins of 
veins and idiomorphic grams. Zonality ol gersdorffite is treated more 111 detail in the 
article of (i. H a 1 a h y j o v á - A n d r u s o v o v á (1964). 

In Dobšiná some zones ol gersdorflite zones correspond to rhloanlhi te from lbe 
group of s k u t í m i (lite (>. (I a 1 a li y j o v á - A n d r u s o v o v á. I !)(>3). Sometimes chlo-
anlhile overgrowths 111 branches wilh oilier minerals most likely belonging to llus group 
nl Xi-Co minerals. Il is also Found 111 the form ol fringes at the edges ol concentric 
reniform forms composed ol niccolile. pararamelsbergite. followed by small crystals ol 
arsenopyrite and hillingile 111 voids. 

I'liciuisin of Gersdorffite 

Chemical composition ol gersdorffite has been known from chemical analyses of 
former authors (St r 0 111 e y e r. Z e r j ä u. S 1 p o r z. in H. 11 i n I z e, 1.904), analyses 
by J . G o 11 (1937) and according to the papers of 'the author of this article (1959. 
1961). 

In order to have chemism of the individual zones of gersdorffite more precise as base 
for measurement of reflectivity 11 the analysis by aid of electron microprobo was 
applied. At the same time also precision of chemical analyses of the Dobšiná gersdorffite 
published up to now has been indirectly verified. Tho analyses by electron microprobo 
were earned out in the B R G M in Orleans (France) by G. R e m o n d (1967). T h e 
presence and /n of Ni-Co-Fe-As-S representation in the individual zones and the 
mineral generally were traced. Two samples from the Mart iny Vein in the Dedičná 
šlnlňa 'polished section 138. 122^ were analysed. T h e grams for analysis were 
marked in advance microscopically. Both samples \\v\-f metallized with Al al the 
surface with dimensions 200 A. The sample 'LIS was moved slowly under the electron 
beam with the length of section .100 u. T h e sample 122 was m i n e d three times faster 
than the sample 4.38 along the whole length of analysed section 500 u. Beside that, on 
sample 438 planar registration (balaygel was carried out at a square with sides 300 <u. 
rile results are ol working character. 

Al both polished sections the concentric zonality of gersdorffite has the form of 
hexagons. In analyses by the microprobo considerable variability of sonic represented 
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elements Co-tVS has been found nut. what has permitted to c a n y out approximat ive 
analysis onlv (G. H c m o n d. L967): 

polished section ^38 
Ni — 32 % . very stable content, 
Co — I .(i " o. average value 
As — 68 ft'i). iiverage value 
S - from 10 to 12 % 

polished section I 22 
max. 3 1 / ! % min. 30.2 % 

12.4 % 

i. 0,34 % 
nun. 56 % 

min. 6 . I / 0 

T h e results of the analyses permit to conclude that zonalitv of gcrsdorffite is mainly 
caused by variabil i ty of Co and S. Less distinct i- variability of As at the Dobšiná 
gorsdoi-ffitc. The content of ,\i is quite stable in both analysed samples. Fe is very irre­
gularly distributed, its concentration changes from point to pint and therefore it cannot 
be. expressed by numbers . Therefore the conclusion of relation of Xi and Fe content to 
reflection value was made as mentioned by -M. II á b e r (1971 . 

The percentage content of Co does not attain as high values as in the analyses by 
J . C o l l (1937) and former authors. It: is sure that the high content of Co in these 
analyses is caused by present coballite. In contrast, in theoretical composition of gers-
dorffite the results of analyses by electron microprnbe show essentially higher content 
D|' As to the detriment of S. % content, of which does nut attain theoretical composition. 
However, it agrees with the results of the chemical analyses by J. ( l o l l (1937) and 
(',. II a I a b y j o v á - A n d r u s o v o v á í I 9.")!). 1961 . 

T h e content of l\i is higher than shown in the analyses of gcrsdorffite from Dobšiná 
and lower compared to theoretical composition of Xi-As-S. A part of Xi isomorphonsly 
replaces Co anil ľe. 

T h e individual zones of idiomorphie gcrsdorffite crystals may be divided into three 
groups according to the content ol Co and S: 

m a x i m u m zone 
m i n i m u m zone 
intermediarv zone 

" o S 12/ 
li . l 
9 . 2 

n „ Co 6.65 
0..'/, 

T h a t signifies m i n i m u m zones chemically rather approaching chloanthite. The ma­
ximum zone is nearest to gcrsdorffite anil the intermediarv- zone is a transitional type 
if we do not. lake into regard concentration of he. If we compare dist inguishment of 
zones according to cbemism with observation under microscope, the m i n i m u m zones 
correspond to ..whiter" zones, the m a x i m u m and intermediary zones to ..grey" ones. T h e 
m i n i m u m zone ' w h i t e r have more Xi. less Co and S. the m a x i m u m and intermediary 
zones (more grey) has unchanged amount of Xi. little Co and more S. The mentioned 
cbemism influences values of 1! and microhardness VI1X. Similar results arc presented 
by M. I l á h e r (1971) for gersdorffite from ore veins in the area between dělnická 
Hula and Prakovce and S. I) e m i r s n y (L968j for bravoites. I). I). K 1 e m m (1965) 
found out, zonalitv to be caused by various content of isomorphous he and Co in gers­
dorffite. This conclusion was confirmed by II. .1. C i e s (1968). who mentioned higher 
content of I'V and Co and relatively lower content of Xi in zones with lower R on the 
basis of electron picture of Fe, Xi. Co. Sb and microscopy. In zones with higher R the 
content of Fe and Co is m i n i m u m . 
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Reflectivity oj Gersdorfjite 

As il, is evident from the mentioned up to now. chemical variability of minera l re­
flecting in distinct zonality influences \ariabi l i ty of optical properties. 

R measurements of gersdorffilo have to serve only for more precise diagnostics 
of the individual zones bul also to find out the extent of variat ion of % R with the 
change of ehemism. 

A p p l i e d m e t h o d s : F u n d a m e n t a l measurements were carried out in B.R.G.M. 
in Orleans (France) on photometr ic equipment with photomult ipl ier . T h e equipment 
was recalulated theoretically and constructed b y J. P r o u v o s I (I960) with employing 
the zero method, which permits to increase precision of m e a s u r e m e n t (C. L e v y , P. 
P i c o t 1961). T h e equipment consists of ore microscope Laborlux-Pol of the firm 
Leitz. Wetzlar with light source Monle lamp with low-volt glow lamp 6V, 5A t rough 
transformer. The monochroma'tor of the firm Trégor is prismatic wi th range 3800— 
8000 A, constant deviation 180°. T h e dimension of used slot is 40/100 m m . 

The measuring part is represented by photomult ipl ier with m a x i m u m sensitivity in 
the spectrum 5250 Ä completed with galvanometer amplifier it is 2.6.10"1 a ( m m ) n with 
inner resistance 430 ohms. 

In the optical part dry objective with aperture A = 0.85. magnification 45 X wi thout 
inner tension of lenses was emplyoecl. The iris d iaphragm of the microscope was sub­
stituted by stable metallic plate with opening 1 m m . 

As standard m measurement sphalerite from Santander (Spain) was employed, of 
which R was recalculated from the values n and k b y .1. O r e e l (1930) mentioned 
in tahle 1. 

ľ a h l o 1. Reflectivity of Sphalerite Standard (Santander) 

in Jim 

420 
440 
450 
400 
470 
480 
490 
500 
510 
520 
530 
540 
550 
5lil) 
570 
580 
5! 10 
600 
610 
620 
630 

I! in % 
S. D e m i r s o n, 1968 

17.7 
17.6 
17,4 
17,3 
17,2 
17.1 
16,9 
16,8 
16,7 
1.6,6 
16.5 
16,5 
16,4 
16,4 
16,3 
16,2 
16,2 
16,1 
16.1 
16,0 

R in % 
data from B.R.G.M. 

18,6 
18,15 

17.82 

17,55 

17,32 

17,11 

16.98 

16,75 

16,60 

16.48 

16,35 
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The measurements were earrTd out in visible spectrum from 420 to 640 mu m 
regular intervals up In 20 urn. 

Curves ní R dispersion were eonslnicled nn the basis of reeuleulalions of measure­
ment results. T h e terminal results were rorrenled according to the curves of R disper­
sion. Measurements wi-fi- carried out on fresh repolishod sections. Relative error ol 
measurements is approximate ly 2 % . inly caused by the -real difference oľ R stan­
dard and the. measured mineral. 

Controlling measurements were carried out on microphotometer of the firm Reichert 
Vienna attached hi universal microscope Mel" from the same firm. The controlling 
measurements were carried out by Y i e r a C h r e n o v á. preparing her diploma-work 
at the ľ'.'ieullv oľ Xailural Science oľ the Comenius University, in the laboratories ol the 
I ' r a n ' u m I ndusilry in Pribram. 

The photoelectric equipment consists oľ tlie photoelectric head with receiver, registra­
tion with galva icier. T h e source of light was the lamp Lux ľ with Low-volt glow-
lamp fi V, :S0 \Y with current, stabilizator of Czechoslovak production. Pholomultipl ier 
oľ lbe firm Philips type AVP. 

| M t | „ . optical part objective PI.AX-Ki x with aperture A = (1.21) and ocular PLAN 
K) x were used. T h e aperturo diaphragm was of the value 0.8. the d iaphragm of photo­
meter 2..Ô and the diaphrag ľ field oľ vision was closed with stroke. The size of the 
measured field was I!)..'! microns. As standard was used the intrennlional standard SlIxA 
Xo. 200. the values I! ol' which are mentioned in table 2. The n suremenls were 

T a b i c 2. [U-riecľivitj oľ SIKA Slaiulanl X". 200 

440 
100 

472 
480 

r>oo 
520 
540 
5/,(i 
500 
580 
580 
DIM) 
020 
022 
044) 
050 
00(1 

M. I I.á h e r ; 

21.1 
21,0 

20.8 
20.7 
30,6 
2(1/, 

2(1..'! 
20,2 

2(1.1 
20,05 

20,0 

10,95 

•Pi j p e k a m p 

20.05 

20,47 

20.28 

20.09 

K in" ' , , 
X. F. M. I I e n r • 

21,1 

20,0 

20.2 

carried out In visible spectrum, wave length from 440 inn to 000 rail after each 20 nm 
oľ wave length without polariser. T h e error of measurements is less m the Reichert 
equipment al those controlling measurements because the apparatus is of more modern 
construction and In the measurements a standard oľ heller quality distributed by the 
International Commission IMA for ore microscopy (IMA'COM' calibrated in the 
.Netherlands was employed by M. II á b e r . 
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In comparing ihe results of R measurements of gorsdorffilo also the differences of ihe 
applied equipmenls and s tandards should bo taken into consideration. 

R e s u l t s o f m e a s u r e m e n t s : R measurements were intended in dela.I In 
zonal gersdorffite. Within the limits of distinguishing ability the ..more grey1 ' and 
..whiter" zones of gersdorffite as well as the core of zonal grains were re-measured. 
The ..whiter" zones are shown to have always higher R values than the ..more grey" 
zones. There is not only a difference of % values of R in the individual wave lengths 
but we also observe different course of I! dispersion curves. I h e I! dispersion curves ol 
gersdorffite are of anomalous type characteristic for minerals with high absorption. 

The predominat ing part of curves of R dispersion of the ..whiter" zones has their 
m a x i m u m in the yellow spectrum, the m i n i m u m in the violelle and red sproctrum. 
The ..grey" zones have r-sscniinlly lower I! values and somewhat different course ol I! 
dispersion curves (table .'!. 4. figs. I—4). 

T a h l e 3. Rpfleutivitv Values of Gersdorffite from Dobšiná 

420 í 440 i 460 | 480 | 5.00 j 520 | 540 \ 560 | 580 | 600 | 620 

whiter zone 
n. 438 
whiter zone 
n. 158. average 
whiter zone 
n. 158 

50,8 00.5! 02.4; 03,4! 63,9 64.L I 64,3 64,9 64,0 63,4 

46.2 47.7 48,9 : 49.9 j 50,8 51,0 | 51,01 51,01 51,0 51,8 

45.2 46,0 46.7 47.2 47.6 ' 48.0 ' 48.4 , 48.8 | 49,1 I 49,3 

61,4 

52,4 

48.3 

more grey zone 
ii. 438, average 
more grey zone 
n. 158, average 
more grey zone 
n. 122. average 
mure grey zone 
n. 473. average 

grain core 
n. 122, average 

51.1 55.0 57.5 58.3 j 58,7 58.9 j 59,1 I 59,2 | 59.2 59,2 I 58,6 

45.4 46,9 47,9 48,6 

46,2 47.3 48,1 48.7 

49,2 i 49,7 i 50,0 j 50,2 50,3 | 49,8 49,6 

49,5 [ 50,0 , 50,2 I 50.3 50.3 | 50,2 50.4 

51.2 51.7 52.2 52.6 52.8 52.9' 53.3! 53.5 53.6 53,9 53.9 

53.3 j 54,4 55.4 ' 56.5 | 57.2 i 57,9 j 58,4 58.2 58,9 59.0 59.3 

The measurements ľ II in minerals of the coballile order and skullerudlte group have 
been so far rare anil the results relatively different. Many measurements were carried 
out without nearer indication of wave length of light. If we try comparison with 
published results of II measurements of the above mentioned Xi-Co minerals, il is to be 
scon that R dispersion curves of the ..grey" zones and Ii values approach values of 
gersdorffite (I. M. G r a y . A. P. M i 1 1 m a n, 1962) respectively are somewhat higher. 
Ihe higher values of the ..grey" zones are caused by ihe presence of Co and he. The 
higher content ol ,\i results in lower II and more grey colour, lor instance in bravoites 
as mentioned by S. D e m i r s o y (1968). As mentioned by M. 11 á b e r '1971i from 
R measurements of gersdorffite from lbe area between dělnická Hula and Prakovce 
which has equable per cent ol he m the zones, ihe iron conlenl ol' t h e individual zones 
may he identified. o content ol oilier elements in ihe zones is precisely known and 
distribution more homogeneous than in ihe zones of ihe Dobšiná gersdorffite and 



62 HALAIIY.I0VA-ANDRĽ50Y0YÁ 

T a l i l e 4. Reflectivity of Gcrsdorffhc (V. C l i r c n o v ú, L97L) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
LI 
12 
1.3 
14 
15 
L C 
17 
18 
19 
20 
21 
22 
23 
24 
2.") 
X 
+ 

440 nm 

45.2 
42,2 
45^2 
45,2 
45,2 
45,2 
45,2 
48,2 
49,5 
45.2 
45,2 
45,2 
45,2 
45,2 
45,2 
45,2 
48,2 
48,2 
48,2 
45.2 
48,2 
45,2 
48.2 
48,2 
51.2 
46,2 

400 nm 

45,9 
44,0 
47,2 
47,2 
45.9 
47,2 
45,9 
48,5 
45,9 
47,2 
45.9 
47.2 
45.9 
47,2 
47,2 
'i 7.2 
48.5 
48,5 
49,8 
47,2 
52,5 
45,9 
52,5 
52,5 
51,1 
47,8 

480 nm 

48.0 
47.3 
50,2 
48,7 
48.0 
48,5 
46,4 
49,2 
40,4 
47.8 
40,4 
47.8 
40.4 
47.8 
4 7.S 
48,7 
49,5 
48,7 
52,3 
48,0 
53.3 
49,2 
52,0 
52,7 
52,0 
48,9 

500 nm 

48,0 
47,7 
49,9 
49,0 
48,1 
48,7 
47,4 
49,6 
47.4 
48.0 
49.0 
48,1 
47.2 
48,1 
49,0 
49,9 
50,3 
49.9 
52,1 
48.0 
53.7 
49,7 
52,8 
52,8 
52,4 
49,5 

R in 

520 nm[ 

f 
48.5 
48,1 
49,8 
48,1 
47,8 
49.0 
49.0 
50.3 
47,5 
48,7 
49.4 
48,7 
48,4 
48.7 
49,7 
50.1 
50,5 
50.1 
51,8 
48,8 
53,6 
51,0 
52,3 
53,3 
53,3 
49,8 

% 
540 nm 

48.8 
48,5 
49,2 
48,5 
48,3 
49.3 
49.3 
50.7 
47.5 
48.9 
49,7 
49,1 
48,5 
48,8 
50,5 
49.5 
50.0 
51,1 
52.4 
49.1 
53,4 
51,0 
52,5 
53,1 
53,4 
.50.0 
.50,1 

500 nm 

48,7 
48.7 
49.2 
48,7 
48,7 
49.2 
51.5 
50.7 
49.2 
49.0 
51.5 
50.7 
50.2 
49.6 
51,5 
50.3 
50.7 
53,5 
54,6 
49,5 
53.4 
51.8 
52,6 
53.0 
54.1 
.50.8 
50.6 

580 nm 

49.7 
49,2 
49.7 
49.7 
49,7 
49,4 
53,1 
51.0 
49.4 
49,9 
52.1 
51,0 
50,5 
49.9 
52,6 
50,8 
51.2 
54,0 
55,1 
50.2 
53,1 
a l,o 
52,6 
53,1 
54.2 
51,3 

600 nm 

51,5 
51,5 
51,5 
52,7 
52,7 
50,2 
55,2 
52,7 
50,2 
50.2 
54,0 
51,5 
51,5 
50.2 
55,2 
51,5 
52.7 
55,2 
55,2 
51,2 
54,0 
51,5 
52,7 
54,0 
55,2 
52.6 
52,7 

620 nm 

55,1 
55,1 
55.1 
60.1 
60.1 
55.1 
55.1 
55,1 
55,1 
50.1 
55,1 
55,1 
50,1 
50,1 ! 
55,1 
55,1 
55,1 
55,1 
55,1 
50,1 
55,1 
55,1 
55,1 
55.1 
60.1 
54,9 

X average value of reflectivity of gersdorffite calculated from 25 measurements 
4- adjusted values according to the graph of R dispersion curve of gersdorffite 

RV. 

60 -

55 

50 

MEDIUM GRAINS 122 

MORE GREY ZONE 473 

MORE GREY ZONE 122 

420 440 460 480 500 520 540 560 580 600 620 640 n m A 

Fig. I. Gersdorffite from Dobšiná. 
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therefore belter conclusions may be drawn than in R measurements of the Dobšiná 
gersdorffite (table .">. fig. '•>). 

The results of R measurements of not zonal gersdorffite from R u d n a n v show the 
course of R dispersion curves and R values to be indenlical with the values and courses 
of li dispersion curves of ..prey" zones. 

R X 

158 FINE INTERGROWTHS 

158 WHITER ZONE 

158 MORE GREY ZONE 

158 WHITER ZONE 

158 MORE GREY ZONE 

420 440 460 1,80 500 520 540 560 580 600 620 640 n m Á 

Fig. lí. Gersdorffite from Dobšiná. 

R y. 
65-

60 

55 

50 

438 WHITER ZONE 

438 MORE GREY ZONE 

420 440 460 480 500 520 540 560 580 600 620 640 nm A 

Fig. 3. Gersdorffite from Dobšiná. 

In comparison of the R values and R dispersion cuves obtained with fundamental 
and controlling measurements the values of controlling measurement (V. G h r e n o v á, 
1971) are lower than those of fundamental measurement . The course of R dispersion 
curves of both measurements is identical from ViO nm to 580 nm, great differences are 
in the range from 400 nm (o '\W nm and from 580 to 640 nm. where sensibility of the 
photomultipliers of employed equipments was different. Some gersdorffite zone approach 
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55 í Fiji. 4. Uersdorfľke. I - A. E. B u r k e 
11)70 . 2 - V. C h ľ c ii o v á '10/ [), 3 -

author's measurement. 

1,60 500 540 500 620 Aínmj 

a b l e 5 Reľlcrtivit\ and Micro-hardness Values of Gersdorffite from tlie Area Obl ieka 
huta - Prakovce (M. i I a b e r , 10; 1 

Sample No. ft/i70nm R.y,is nm K58O nm R(») nm k | ) " M m Remark 

11 
13 
7 
4 
•i 

(i 
K) 
12 

52.3 
52,3 
50.G 
48,4 
40.5 
48,4 
50,0 
40.2 

52.0 
52,7 
50.2 
49,2 
50.1 
40.1 
50.4 
40.7 

53.3 
53.35 
51.0 
49, L 
50,2 
40.5 
51.0 
.7.5 

53.0 
54,0 
52.0 
50,4 
51.2 
50.1)5 
52.0 
'18.O 

753 
/.)!) 
785 
820 

S [2 
S/4 

standard 
silicon 

60 • 

55 -

50-

45 
420 440 460 ^80 500 520 540 560 5S0 600 620 640 n m A 

ľ'ig. 5. (3ersdorffit.c from Rudňany. 

in 1 licí i- values rldoaiilhilo. however, according to li dispersion curves precise identifica­
tion cannot, lie made (Lai). ().) 

ľ'innlly a and (3 gorsdorffkc should lie menitioned: In thoir article I. V. Ľ a c h n i c k a -
j a, M. .1. Š u m s k a j a (1966) are dealing with the § variety of gersdorffite and try to 
substantiate optically llie existence of this gersdorffite variety on the basis oľ R values 
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T a b i c (i. Reflectivity Values of .\i-Co -Minerals 

in inn 

460 
470 
546 
589 
598 
650 

white 
light 
green 
filter 
n range 
filler 
reel 
filter 

gersdorffite 

47,9 
48,1 
48.8 

48,5 

53/47,5 

49,5" 

42,5* 

42 x 

cnbaltite 

52,5/52,7 

52 

52,5 

48 

skuttcrudite 

60.5 

61.0 

55,8 

60 

53.5 

51,5 

author 

O r e e 1 
B n r k e 
B u r k e 
I! u r k c 
O r c e 1 
1! u r k e 
F o 1 i u s h e e 
15,, w i e 

R a m d o h r 

x) tím low-
remark of 
lí a m d o U r 

and the course of dispersion curves (fig. (i). It seems ihnl the experiences about the 
minerals of the coballite and skuttcrudite group and the R measurements obtained up 
to now make possible to consider gersdorffite varieties, which may be recognized by 
aid of I!. 

60 

55 

50 

45 

CHLOANTITE 

ft GERSDORFFITE 

GERSDORFFITE 

i, 000 U500 5000 5500 6000 6500 A' 

Fig. 6. Dispersion I! curves of arsenides from Berikulskoe ore deposit (1. V. ľ. a e li n i c k a j a. 
M. .1. Š u m s k a j a 1966) 

Microhardncss oj Gersdorjjile 

ľlie variability ol tlie chemism ol mineral is not only reflected in optical properties 
but also i n " n of other physical propcrl.es. Microhardncss measurements ol' the Dobšiná 
gersdorffite confirm it. Microhardncss measurements were carried out on Soviet mi-

file:///i-Co
http://propcrl.es
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urohardness-meter PMT-3 willi Yickors' pyramid employing LOO g weight. T h e time of 
impression of t h e pyramid into t h e mineral polished section was Ló s e c On each 
polished section 10 measurements were made. The measured values wore recalculated to 
microliai'cliH'ss value in kp/mm 2 

Tho great variability of chemism of the Doh.šiná gersdorffite is reflected in the results 
of mcirohardness YIIN. At the polished section from the Mariini Vein ihe core of the 
zonal grain has the value V H N = 782 k p / m n r . At the edge of the ..whiter" zones the 
values vary VHN = 782—933 kp/mm 2 . Al the polished section 138 from t h e same loca­
lity the grain core has values VI IN = 907—033 kp./mm 2 . The outer ..whiter" zones have 
VHN = 673—724 kp./mm'-. T h e ..more grey" zones have values VHN = 724—782 kp./ 
nun-. T h e measured gersdorffite has greal d i s p e r s o n of microhardness values VHN = 
(i/.'i—933 kp./mm- on an average. 

The impressions alter the diamond pyramid were, naturally, not always in the limits 
of one zone for their negligible dimensions, what causes variation ol VHN al one type 
of zone. 

In micro hard n ess measurements of gersdorffite we compared the data with the 
measurements on gersdorffite from Rudňany. where the results are always VHN = 
698 kp/mm-. 

If we compare the measured values YIIN of gersdorffite with the data in l iterature 
:ind the results of chemism study, we may slate the following: the core ol gersdorffite 
grains and the nearest zones have the highest hardness. According to distribution of 
Co in zones with higher content the value of microhardness increases. The values VHN 
ni' gersdorffite. mainly of grey zones agree with the data for gersdorffite in literature. 
A good agreement is to be seen with the dala of B u r k e (1966— 1967), B o w i e and 
T a y l o r (1958 in IS. I!. Y o u n g, A. P. .M i I I m a n L 964). T h e whiter zones with 
smaller content of S approach ehloanlhite or skulterudile, what, agrees with the data 
YIIN for these minerals in literature. 

( (inclusion 

Chemical variabil ity of the Dobšiná zonal gersdorffite influences reflectivity R, 
measured in the the individual zones in the limits of microscopic distinguishing possi­
bility — core of grains, ..more grey" zones. . .whiter" zones. T h e curves of R dispersion 
and values of R in % of ..grey" zones approach R values of gersdorffite published in 
l i terature. T h e higher values of I! are caused by the presence of Fe and Co. T h e values 
of R and R dispersion curve of gersdorffite from R u d ň a n y agree with R of „grey" 
zones of the Dobšiná gersdorffite. T h e ..whiter" zones approach R of ehloanlhite and F e 
skulterudite in their li values, what agrees with the results of analysis by electron 
iniernprobe. 

T h e difference in I! between the ..grey" and ..whiter" zones is not only in R values 
in the individual wave lengths of the visible spectrum but also in the course ol R dis­
persion curves ol these zones. 

The results of I! and microhardness measurements confirm that t h e distinctly zonal 
Dobšiná gersdorffite is not only gersdorffite but zones of gersdorffite. ehloanlhite and 
transitional types of coballite order alternate. Same grain cores ami marginal parts 
approach coballite. Regarding to little knowledge of optical properties of Ni-Co-Fc 
arsenides and sulfoarsenides al present and the lack in literature data evaluation ol 
II in zonal gersdorffite is not possible and precise. 
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I |) to present experiences in application of modern quant i ta t ive methods in reflected 
light show them to he important diagnostic aid in determination of ore minerals and 
development of these methods very necessary by ns. 
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