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En la parte meridional del Keuper de la Cordillera Ibérica una variedad de 
dolomita ferrosa es de interés como curiosidad mineralogica (teruelita). Los 
analisis quimicos y el estudio cristalografico por medio de las tecnicas de di- 
fraccion de rayos X de monocristales confirman que se trata de una variedad de 
la dolomita y no de la ankerita. Solo ligeras diferencias morfologicas han sido 
apreciadas entre dolomita y temelita. Asi, la teruelita cristaliza en la @ma 
(4041) mientras que la dolomita cristaliza preferentemente en la forma(l0l 1). 

A ferroan variety of dolomite occurs in the Keuper of the 
southern sector of the Iberian Mountain Range. This variety 
of dolomite (teruelite) is a typical mineralogical curiosity of 
the Iberian Peninsula, the most important localities of which 
are Monte Calvario and Barranca del Salobre1 (Teruel, Spain) 
(Maestre, 1845; Quiroga, 1873; Chaves, 189 1; Calderon, 
1910; Martin-Cardoso and Garrido, 1931; Munoz and Pi- 
ñeiro, 195 1; Fernández- Galiano, 1954; Sinkankas, 1964; 
Marfil, 1970). 

Chemical and crystallographic studies of teruelite and its 
comparison with the known crystal structures of dolomite 
and Fe-ankerite (Althoff, 1977; Beran and Zemann, 1977) 
confirm the hwothesis of Martin-Cardoso and Garrido (1 93 1) 
that there is i8 crystallographic reason which would Gggest 
that teruelite is a different soecies or varietv of dolomite. 
From the morphologic point'of view, howevér, slight diffe- 
rences in the habit of teruelite and dolomite can be appre- 
ciated. This justify this study. 

EXPERIMENTAL AND RESULTS 

1. Crystal habit. - Teruelite appears as small black 
rhomboedral crystals, can vary in their longest dimension 
between 1 mm and 2 cm; their average size is 5 mm. The 
habit of teruelite (Martin-Cardoso and Garrido, 193 1 ; Fer- 
nández-Galiano, 1954; Sinkankas, 1964) is mainly (404 1) 
whereas the dolomite habit is ( l o j l ) .  Othsr combinations 
are (4041) and (OOOl), and (4041), (101 1) and (0001) 
(Fig. 1). 

Fig. l .  Teru~.ii~e crystals: e (4041) rhombohedron, r(lOi 1) thomboedron and 
c (0001) pinacoid. 

2. Chemical analysis. - In Table 1 the chemical analysis 
of some teruelites are given. 

3. Optical properties. - The refraction indices have bgen 
determined using a monocromatic sodium light (A = 5893A). 
The obtained results are n, = 1.688 and Iie = 1.509. They 
coincide with the ones available in the bibliography (((Dana's 
System of Mineralogy)), 1966) about ferroan dolomite. 

4. X-ray investigation. - Single crystals of the type spe- 
cimen were examined and suitable fragmenf was ground to 
an sphere 0.3 mm in diameter. According to Althoff (1977) 
the hexagond unit-cell parameters are a 7 4.8033(9) and c 
= 15.984(4)A, and the space group is RY. These parame- 
ters were confirmed by our measurements on an single crys- 
tal diffractoqter with graphite-monochromatized MoK&ui 
(A = 0.71069A) radiation: a = 4.81(1) and c = 16.00(9)A. 

321 reflections were measured and considered as obser- 
ved (1 2 2.541)). These were used in the subsequent analy- 
sis. The intensities were corrected for Lorentz and polariza- 
tion factors. No corrections were made fol. absorptinn 

The refinement was carried out by the programme SHELX76 
(Sheldrick, 1976) with anisotropic thermal parameters to a 



Table 1.-  Chemical analysis o£ some Fe-dolomites ("teruelite") 

NUMBER OF I O N S  ON THE BASIS OF 6(0) 

0.008' 
0.014 0.019 

l 0.805 
1.046) 0.946 

2.063 2.074 

Analytical Atomic absorption Wet chemical 
method spectrometry analysic 

l. Barranca del salobre1 (Teruel, Spain). Anal.: 1nsto.Carboquímica. 
C.S.I.C., Zaragoza 

2. Barranca dei Salobre1 (Teruel, Spain). Anal.: J.Mandad0 

O O 5000 8111031 8 4 l l O l l  1151i04I 4 2 1 S l l  O O 

!iza! R iaiuc uf 0.0543. Thc final positional and thermal 
parameters are given in Table 2. Observed and calculated 
structure factors with standard deviations are available upon 
request from the ((Departamento de Cristalografia y Mine- 
ralogía de la Universidad del País Vasco)). 

DISCUSSION 

The teruelite structure is essentially the same as that of 
other dolomite-ankerite solid soliitions (Steinfink and Sands, 
1959; Althoff, 1977; Beran and Zemann, 1977). Interato- 
mic distances and bond angles are reported in Table 3 and 
compared with the data of Althoff (1977) and Beran and 
Zemann (1977). 

We can give some results of our refinements. The CO, 
group does not deviate appreciably from planarity compared 
with the data in this sense reported by other authors (Beran 
and Zemann, 1977; Knobloch, Pertlik and Zegann, 1980). 

The Ca-O distance in teruelite is 2.371(2)A, whichois 
comparable to the valugs found in dolomite (2.378(1)A, 
Althoff, 1977; 2.331(1)A, Beran and Zemann, 1977) and 
ankerite (2.371(1)A, Beran and Zemann,01977). 

The (Mg,Fe2+)-O distances are 2.093(3)%, which are more 
similar to those found in dolomite (2.081(1)A, Althoff, 1977; 
2.087(1)A, Beran an$ Zemann, 1977) than to those found 
in ankerite (2.126(1)A, Beran and Zemann, 1977). 

From the value of the site occupation factor of the cation 
at (0,0,1/2) we conclude that teruelite has the formula 
Ca(Mgo.9iFeo.09) (C03)~. This formula coincide with the 
data obtained by chemical analysis. 

Summing up, from the chemical, optical and crystallo- 

graphic point of view teruelite is a ferroan variety of dolo- 
mite. The only difference is the presence of (4041) rhom- 
hoedron in teruelite. 

Table 3 . -  Means in t er i tomic  d~stanier and bond ang1i.s in t t . ruc ; i t< ,  duluiniti, ara 

anker i t e .  

CaO octihedron 

ca-O 2.37! 12111 2.37611:A 2 . 3 6 1  :.)A 2 .371111f  

0-od 3.279131 3.294121 3 .295(2:  3 .279:2)  

0-Ce 3.425131 3 .43213)  3.438121 3.428121 

O-ca-of 87.51171 87 .66151 89 .5610)  87 .44151 '  
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