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ABSTRACT: Columbite, bearing inclusions of tapiplite-mossite, occurs in the 
quartz-feldspathic pegmatite in the neighbourhood of Roman6w village, Strzelin 
granitoid massif, Lower Silesia. The composition of columbite yielded formula 
FeO.60MnO.3ITio.16Nb1.9706 ' and the X-;ray studies \l."evealed its disordered structure. 
The inJvestigated niobium · minerals probably crystallized at temperature close to 
200cC rather than to 300-350cCunder action of solutions responsible also for 

alibitization of · microcline. 

INTRODUCTION 

. Niobium mmerals are known . to be .r~Lati.vely ir'aIe in the Sudetes 
aJnd SudetfuC FO'I'lelalnd .in Lower S:i:lesia. The oldest flIDding of the 0.5 cm 
1a!rge crystal of oolumbite !in. the pegmarti1lic vein was !noted from Owies
no nea!r Dzierianli.6w in the foothills of the Owl Mts (Pila:ti 1863; fide 
Ttraube 1888). Morteover, pegmati.'1:liJc veins from the Strzeg,om grandtoid 
:massif ooritain a smaN number of minute oolumbite grali.:ns (Bolewsiki 
1965). Hence, the half-millimeter-Iong columbite crYlStals found in the 
pegmatite occuxrilng ins:i.de serpentinite at Jordan6w, are supposed to 
be OOIllIlectEid wdth the Strregom massif (Lils & SyilwestI'lZJ8.k 1979). Some 
anhedTal gradns of oolumbite were lidentified in the pegmatitic assembl
age at Biala Dolma near Siklarska Po:r~ba dm. the Karkonooze gra,niiodd 
massif (Gajda 1960). An occurrenoe of columbite in "Kugelgranit" (i.e. 
"hall pegmatite"; cf. Karwowski & . Kozlowski 1972) in the same massif, 
in the vicmity of Jelerria G6ra was furmerly stated by Berg (fide Lis 
& Sylwestr2Jak. 1980). Pegmatit,es in gtranite-gnedss a,t Matrkocice near 
Bogatynia oonta:in mobium minerals, tentatiV1ely determined aB columbite 
and tapiolite (&nas & Kucha 1969). A report exists on seemingly· iron 
IIl()S'Site from a location (BanaS & Kucha 1975) named enigmatdlCal1y "the . 
marginal ZIO!ll:e of the Luzyoe gTa!Ilito:ids". 
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These above data are the only ones on tapiolite-mossite minerals in 
Poland. A oompl€te l,ist of the other niobiUllIl minerals in Lower SHesia 
is given elseWhere (Lis & Sy:1westrzalk 1980). Columbite de'SCTibed in ,the 
present paper is the first finding of thi's mi.neral in tbe StrzelingnlllNtoid 
massif. 

GEOLOGICAL SETTING 

The studied oolumbite was found in pegmatite exposed along the right side 
of the stream aibout 0.8 km NNW from the vi:llage Roman6w in the middle part 
of the Strzelin Hills (Text-fig. lA). The . pegmatite presents a lenticular body 
(the maximum thickness 70' cm, the visible length ......, 2 m) in the Strzelin granite
-gIIleisses. Those waIl-roCks of the pegmatite, together ;with calc-silicate rocks 
and mica-sillimanite schists, belong probably to the Protero:wic rock series (Oberc 

Fig. 1. Geological map of the vicinity of Roman6w (A), after W6jcik (1964): 
1 granite-gneisses, 2 calc-silicate rooks, 3 m~ca-si11imanite s,chists, 4 quartzite and 
quartzite schists, 5 gramtoids, 6 pegmatites,7 bas'alts, 8 Quaternary deposits; 
generalized geological map Of the Strzelim massif (B): 1 metamorphk rocks, 

2 granitoids, 3 Tertiary and Quaternary de!pOsits, 4 faults 
Location of tlhe oolumbite-bearing pegmatite is marked by arrow in fig lA 

19'66; W6jcik 1968, 1974). This series surrounds the Strzelin granitoids of Variscan 
age (Text-Dig. IB), developing thermic ,oontacts (BorkowS'ka 1961, Berefi 1969). 
Extensiv,e activity oif post-magmatic solutions yielded here a rlc:hsulfide assembl
age (Olszynski 1973). Contact metamorphism, especially in schists altered to 
andalusite-sillimanite hornfels, caused formatli!an of iran and titanium oxides 
as well as iTO'Il and copper sulfides (Ol5,Zynski 1972). In homfels and adjacent 
granite-gneiss, two big pegmatitic :!lanes' are known (Text-fig. lA) both of them 
being similar to that one bearing the investigated columbite. 
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PEGMATITE 

Pegmatite bearing the studded oolumbite ,consists almost exclusively 
of macroscopically y;ellowdsh perthite and gray quaxtz presentiJIlg to
gether granophyric tntergrowths. The 'thiiI"d component, microsoopically 
oQllodess muscovite, is subordinate. 

l\ficrocline bears two varieties of perlthitic lamellae. The fill'st one 
is rare and it is developed as tiny needles parallel to the murcilisonite 
cleavag,e. The . recand ones are very common, :and they are feaiut'ed by 
thick, i'ather iI'll'egulall" stri'PS, often parallel one to another, but . some
wher.e 'belbig also coincide, fork-shaped or making Upir!regulaT patches. 
This second vari1ety of perthite lamellae oommonly forms continuous 
rim l8JI'Ound qualfltz crystals I(PI. 1, Figs 1 and 2). It also develOlpS mOire 
extensively along the boundary oif twQ dii:£6l'Ient graillns CIf nUcrocline 
(PI. 1, Fig. 3), or along cracklS and edg,es of crystals. If any, thus, only 
the first variety may be in!terpreted as the product ofexsolutiOin. The 
second vall'iety is undoubtedly oormecled with ;infiltration of albi:mzing 
solutions. 

Quartz presenJts roughly faceted intergrowths, Ibut mic:rosoopic in
vestigatioll1 r-eV'eal's its tendency to oIbtain the rOlUnded, almost !r>eniform 
outline (PI. 1, Fig. 1). Probably, the former stl'aight-edg1ed intergrowths 
were transformed .. dUll"ing rri.,etasomatic perthiti:za:tion by crystaUimtioill. 
of the additional rim ~ quartz. This also supports the suggestiOll1 of 
a:l1Jeration of the primary rnicroclii!ne-quartz pegmatite. Mosaic, oval or 
eloll1gated aggr;egates of quartz 'gTadniS were ah'lo occasiJonally found in 
thils pegmatite. 

Musoovite farms, indlividual smal'! flakes, only rarely oCoCurring as 
larg.er, iTTtegularr- aggregates (PI. 7, Fig. 4). 

COLUMBITE 

The studied oolutnbite is a oomposite grain wit:p. dimensions 
8 X 3 X 3 mm that IC'I'ys,taUized in the margin of a quartz nest (PI. 2, 
Fiig. 1). It has the distill1ict (010) cloeavage, irO'Il-black oo1our and metatlk 
lu.stTe. The grain lis subhedraI. 

Inside the grain, numerous quartz inclusions of microscopic srlale are 
visible (PI. 2, Fig. 3). In thel'eflected lJight :columbite has typkal gray
-white color with the distinct browni:sh tint. Bireflectance and a:nisotropy 
ar·e weak; ·Light ,extinction suggest that the whole grain is one. crystal 
ill the aggregate of uniformly orriented .c~'Ystals. Deep-red internal r'e
flections prove that the studied oolumbite has composition with the ' 
prevatilenee of Foe over Mn (cf. Uytenibogaa!I'dt & Burke 1971). 
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The investigated columbd.te graiIn is cracked, especially in its 
marrgi.na1. parts (PI. 2, Figs 2 and 3). The fractures are fiHed wi1h V'eTy 
fine-grained porous aggregate, OO!l!SIi.sting of oolumb:ite chips, pale-yel
low sulfide, and a mineral with optical features similar to native 
hismu1h. The identification of the latter mmerals is tentative due to ' 
their mJinute grain size. 

The analysed oolumbite bears aJ.i30 smaU iLnclusions of the o['e mineral 
(PI. 2, F'ig. 4) which on the basis of its optical featur~ ' may be de
teTmined as tapiolite..;,mossite. 

Chemical analysis orf the studied colurriJbite (Talble 1) yielded 
formula Feo.60 Mllo.31 Tio.16 Nb1.97 0 6 , Tantalum content . was lower than 

Table 1 

Chemical composition of columbite from Roman6w 

Component weight % 
FeO 12.63 
MnO 6.53 
Ti02 2.98 
Nb20 S 77.05 
Ta20S <O.S 

Total 99.19 

Colorimetric methods: FeD, M~O and T10~ deter
mined by 8. Kuroczko, M. Se., Nb20S ana Ta ° 

by A. Kozlowsk1 2 S 

0.5 wi % and very dose to the detection limit. This chemical and phase 
composition was supported by the IR absorption spectrum (Text-fig. 2), 
typi.cal of the columbite structure (cf. Gadsden 1975, Boldyrev 1976). 
A weakly incr,eas.IDg absorption in the rarnge of 3 fJ,ffi is CIO!lmeeted with 
the ~esence of small amounts of water in KBr used for preparation 
of pellets rather than with any kind orf hyciTatation of the mineral. 

3500 1500 1000 

Wave number, cm-1 

500 

Fig. 2. Infrared absorption spectrum of oolumbite from Roman6w; KEr pellet, 
0.66 mg .of sample per 1 cm2 
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The X-ray powder pattems, oonfirming the idenrtifieat10n of the 
. ' . .... .. .. .......... . I .' . . . .. , I " ." . ...• : ... ....... , ..... . . '" . : 

mlin.'eral as c'Oluinblite, tev·ealed the aiOsenoe Of all refl,ectiorus with; the 
(hkl) indices having k =1= 3n ('liable 2 and Text-fig. 3). This fact proves 
that the studied columbite fr~m Roman6w has oompletely disordered 
stru'Cture (T·ext-fig. 4), ~.·e. th~e exists no preference fOT either : Fe, 
Mn 'Or Nb (plus virtually Ta)! in occupying of the cation positiOlIliS in . 
t~e cTystal lattdlc.e (Komkov 1974). The on'ly other dbtamb1e X-ray' 
pattern of the Polish columbite from J~I'Idan6w (Talble 2) shOws partly: 

Table 2 

X-ray powder patterns of oolumbites 

Roman6w : ;:!ordan6w Disordered . Ordered 

hkl Sot rzelin massif Lis & Sylwest rzak, columbite colullbite 

.1979) (Komkov, 1974) 

I d. ~ I d.~ I d. ~ I d. ~ 

020 - - 5 7.2 - - 7 7.22 
110 - - - - 3 5.35 
130 41 3.65 31 3.68 32 3.667 40. 3.697 
040 - - 5 3.59 - - 8 3.611 
131 100 2.97 100 2.98 100 2.995 100 2.990 
200 7 2.866 7 2.87 9 2.871 8 2.883 
002 11 2.564 6 2.54 14 2.582 14 2.548 
201 22 2.501 9 2.50 . 18 2.509 18 2.508 
060 6 2.366 6 2.38 10 2.383 10 2.407 
221 - - - - 2 2.370 
151 - - - - 2 2.300 
032 5 2.253 2 2.277 2 2.252 
231 7 2.208 4 2.21 2 2.221 2 2.225 
132 6 2.094 4 2.09 8 2.113 7 2.097 
042 - - - - 2 . 2.081 
241 - - - - 3 2.060 
202 5 1.909 3 1.90 6 1.920 8 1.910 
260 5· 1.824 5 1.83 6 1.834 6 1.847 
152 - - - - 3 1.813 
330 16 1.771 8 1.77 11 1.777 12 1.785 

disordered structwr·e. However, the attempt of calculatdO'll of the o['der/ 
/disorder index 1040 : 10110 = f(8), where S - degTee of order/disorder 
o.f the structure, yiJelded value 0.83, wher·eas the highest value for 
columbite equallS 0.8. The so high !inJdex value, and the absenoe of 
some k =1= 3n ~e.fleC'tions is assumingly ' oonnected with the fact that the 
sample :fi:rotm Joooon6w might be a mixtur'e of crystals with various 
Ol'der/disoorder degr.ee alIld/or variableoomposdtiolIl:, ,especially Nib:Ta 
ratio. 

CONCLUSIONS 

The data oibtamed from chemical and X-ray studi~s of columbite, 
proving 1ts oompletely disolrdered structure, permit to present some 
geneticoonlClusions. Experimental studi·es l"evealed that disordered 
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Fig. 3. X-ray powder pattern of columbite from Roman6w; reflections typical 
of the ordered columbite are indicated by dotted line and italics 
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Fig. 4. Structure of the ordered (a) 
and disordered (b) oolumbite, pro
jected on the plane (001); after 

Komkov (1974) 

oolumbite is typical of II'Ia:ther low temperature of crystallization (Kom
kov 1974, and !r'e£erenoes cited therein), and oolumb1te from Roman6w 
shou.ld not be ther,ffior,e !regarded as of high-temperature origin. A series 
of hydrothermal syntheses of oolu:mbite and tapioldte (Komkov & Du
bilk 1974) elucidated the oondrl:tioIT1JS of the forming and of the co-.existence 
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of . crystal phases in the system FeNb20 6 - MnNb20 6 FleTa~6 -
MnTalPu. In the phase diagram of that system for temperature 200°C 
and 300-350oC (T,ext-fig. 5), the rcdmpositionof the ·stu&ed. oolumbite 
falls into two-phase field of co-existence of oompounds with colwmbit·e 
and taPiolite structures at temperature 200°C, but it is out of this 
f,i·sld at temperature 300-350oC, appearing then in the one~phase 
co}umibirte field. Since the llnclusions in the studied oolumlbite we most 
probably taJpiolite-mossite, thus the a:bove two minerals suggest their 
crystalli<zation conditions typical of the two-phase field. Hence, the 
crys1alli:zJ8,tioo Itemperature should be lI"atherclose to 200QC than to 
300-350oC, if pressure (P H 2o) was not drastroally different from 
2000 ba['. 

I 

MnNb20 6 MnTa206 
10I0J2[D 3D 48 

Fig. 5. Phase diagram of the system FeNb20 6 - MnNJJ20 6 - FeTa206 - MnTa206, 
PR,o = 2000 bar 

1 - columbite stability field at 200°C, 2 - increase of the columbite stability field at 
300--3500C; 3 - decrease of the tapiolite stability field at 301J-1!500C from 200°; 4 - tapiolite 

stability field at 300--3500 C; after Komkov & Dubik (1974) 

The g.eneral g,oochernkal featUre is also apparent that, under the 
action of Na-rich solutions, niobium is transported and precipitated 
ra'ther than tantalum. A solution of high sodium activity caused the 
focming of infiltratdon perthlte in microcline and tit probalbly might be 
also the parent solution of oolumbite. Similar g,eochemical relations 
between sodium :m.e1asamatism and niobium concentration were a'lso 
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recognized . in other areas. For instance, wolframttes c:rystalltiJzing from 
Na-richsolunons dn the Karkonosie massif cOntained Nb. prevailing 
1O~100 times ov;er Ta (Kozlowski, KaTWowski & 01szynski 1975). Like
wise, Nb-bearing ruuHe :occurriIig in sodium metasomatiteSln the Izera 
Hil:ls,appearr'S to >be 'poor in tantaJ:um ' (KarwIOwski 1977). 

Institute of Geochemistry, 
Mineralogy and Petrography 

of the Warsaw University 
A~. Zwirld i Wigury 93 

'. 02-089 Warszawa, Puland 
(A. Kozrowski) 
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A. KOZŁOWSKI: i W. OLSZYŃSI{I 

KOLUMBIT Z MASYWU STRZELINSKmGO 

(Streszczenie) 

W pegmatycie- kwaroowo-skaleniowym odsłaniającym się w okolicy Romano
wa. w stTzeliIiskim masywie graniltoidowym stwi.erdwno występowanie kolumbitu 
z wrostkami tapiolitu {patTz fig. l oraz pl. 1-2). Skład kolumbitu odpowiada 
formule FeO;60MllCl.31Tio.16 Nbl.97 06 (patrz tab. l). Widmo adsorbcji w podczerwieni 
jest typowe dla kolumbitu (fig. 2), zaś analiza rentgenostrukturalna wskazuje na 
nieuporządkowaną strUkturę tego minerału (tab. 2 oraz fig. 3-4). Badany ko
lumbit k:rysl:ali'zował w ,temperaturze oklOlo 200°C. (patrz fig. 5) w związku. z za
znaczającą się w pegmatycie' metasomatozą sodową, 
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1 - Granophyric intergrowths of quartz an d perthitized microcline; note the 
reniform outline of quartz, and the albite rim along the quartzimicrocline 
boundary 

2 - Perthite in microcline between quartz grains; note very wide albite r ims 
along the grain boundaries 

3 Perthite; albite developed als{) along the boundary of two micr ocline grains 
4 Muscovite in quarlz-microcline pegmatite 

Nicols crossed, X 60; albite along the boundaries of grains is arrowed 
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1 _ . Columbite in quartz-microcline pegmatite 
2 - Columbite; reflected light, nicols oblique 
3 - Close-up view of part of Fig. 3, fractures and quartz inclusions in columbite 

are visible; reflected light, pa'rallel nicols 
-1 - Tapiolite in columbite; reflected light, nicols crossed 

In all figures: C - columbite, T - tapiolite, QZ - quartz, M - microcline 
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