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INTRODUCTION 

As chemical classifications of gabbroicdioritic rocks from the Andes (e.g. Argentine, Chile, Peru) 
also contribute to the geaesis of this mountain range, the topics of this paper is the -on of 
geochemical diagrams, based on TiQ, SiQ, F a t . ,  MgO, K20, Y and Zr of this rock group, which 
allow the classification of the geowtonic positions from recent ages to Precambrum. 

The presented dugrams are based on 60 references with 287 critically selected data sets where data 
with secondary alterations of all kind or data interpretations which pennit two or more different 
possibilities were strictly omitted 

The same geotectonic position of gabbroicdioritic rocks as of their volcanic or subvolcanic 
varieties (basalticdioritic rocks) is often revealed by dflerent quantities of major and trace elements. 
Some examples shall explain this. The TiQ content of basalticandesitic rocks hardly exceeds 3.2 
wt% (MyaShiro & Shido, 1975; Ikeda & Yuasa, 1989). Among gabbroicdioritic rocks, however, 
TiQ > 3.2 wt.% is of no scarcity. On the contrary, TiQ quantities of 2 to > 5 wt.% are characteristic 
of ocean-island cumulate gubbros (fig. 1). Island-arc basalts W), according to Pearce (1983): are 
characterizedby Zr = 13 to 280 p. Typical of island-arc gabbros (fig. 2), however, is the quantity of 
this trace element which ranges between 2.5 and 80 ppm only. Among n-type mid- ridge basalts 
(n-type MORB), Zr amounts to 30 - 150 ppm (Shervais & Hanan. 1989); n-type mid-ocean ridge 
gabbros, in their turq reveal a range of Zr from 15 to 200 p. Mid-n ridge basalts (MORB) 
contain Y of 15 - 60 pjnn (Pearce et. al., 1984). Unfortunaiely, the term "MORB" is not c H e d  
more detailed The n-type mid- ridge gabbros, however, which reach a Y quantity of 5 - 30 ppm 
are a mmdmble example for gabbroicdioritic rocks to be investigated by means of geotectonic 
classification diagrams which are defined specially for this rock group. 

CONCLUSIONS 

The following classification diagrams can be used for all the diorites and gabbroic rocks which are 
&lined by Streckeisen (1978). The S i q  co- of the gabbroicdioritic rocks which are investigated 
by the user are less than 62 wt.% (Gulson, 1972) and higher than 36 wt.%. For the explanation of the 
fdlowing cbagrams, instead of "gabbroicdioritic rocksu, only the term "gabbrosU is given. 

In the field "ocean-floor gabbros" of the TiQ - SiQ diagram (fig. l), the data are characteristic of 
M g O > l O w t % ( i n e r r t r e m e ~ M g O > 3 0 w t . % ) d o f o f 0 < 9 ~ %  NaZO+KZOoftendonot 
amount to more than 1.0 wt.% of the whole rock composition. Cr shows a quantity between 400 and 
1000 ppm. These data show that pmbmmaatly m t i v e  gabbroic rocks are to be find in h s  field 
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with tbe focus on a high share of MgO. In the field "ocean-floor (cumulate) gabbros", however, 15 
w t %  CaO and 2 wt.% Na20 + K20 are nothing unusual. Primitive mid-ocean ridge gabbros which 
also occur in this field are n o m y  characterized by such a high CaO quantity. Na20 + K20 up to 
3.5 wt.%, Cr c 150 ppm and a higher amount of Zr emphasize a more evolved stage of the ocean- 
island cumulate gabbros as compared with the ocean-floor gabbros. Apart from their increased 
quantity of SiO;! to > 60 wt.%, the continental arc gabbros are characterized by c 150 ppm Cr, and 
Na20 + K20 often mount to > 5 wt.%. A strong variation from 3.5 to 11 wt.% shows CaO. 

In the diagram FeOtot + TiO;! vs. Zr (fig. 2). the continental arc gabbros are noticeable 
for their high Zr quantitiy up to 350 ppm. Among the ocean-island cumulate gabbros, this trace 
element shows a variation from 35 to 200 ppm. The minimum mount of FeOtot. + TiO;! is 10 
wt%, more than 25 wt.% of these element oxides also ocur within this tectonic position. 

The diagram MgOfli02 vs. Zr (fig. 3) only shows the ocean-floor related rocks: the 
primitive mid-ocean ridge gabbros are characterized by a high MgOA'i02 ratio as a consequence of a 
high amount of MgO, and a low quantity of TiO;! (and of FeOtotj which decrease as low as 0.02wt. 
% (1.5 wt%). Zr is characteristic of a variation between 2 and 20 ppm. A broader range in Zr take 
the n-type mid-ocean ridge (cumulate) gabbros from 8 to 200 ppm. The field "primitive island-arc 
gabbros" which can be separated relatively well from the other fields reveal a lower MgOfli02 ratio 
as compared with the primitive mid-ocean ridge gabbros. Zr quantities of less than 3 ppm and not 
more than 30ppm is also characteristic of this tectonic setting. 

For ocean-flax gabbros, ocean-island cumulate 
gabbros and island-arc qabbros: 
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ocau. The reason for the low MgOITiQ ratio for the ocean-island cumulate gabbms, of course, is not 
only the high amount of TiQ, but also the low share of M@, often M n g  to 5 wt.%. The TiQ 
- Yl20 - K20 triangular diagram for arc and continental gabbros (fig. 4) gives the user following &- 
tails: the field "intracontinental rift (cumulate) gabbros" has a &creased share of Y as compared with 
arc-related and continentcontinent collisional gabbm (strictly spealung also arc-tectonic setting gab 

bros). Indeed, the typi- 
cal amount of Y for 

For arc gabbros and continental gabbros: 
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intracontinental rift (cu- 
mulate) gabbm varies 
between 2 and 10 wt.%. 
The continentcontinent 
collision gabbros are ty- 
pical of high K20 in 
comparison with the 
gabbros from the other 
tectonic settings. K20 
often amounts to more 
than 2.5 wt.%. Summa- 
rizing, the diagrams 
also can be used for me- 
tamorphc rocks up the 
higher amphibolite fa- 
cies metamorphism. For 
volcauic rocks (basaltic 
and amhitic rocks). 
however. they cannot be 
a w e d  K20 should be 
interpreted with care if 
a higher metamorphsm 
has affected the user's 
investigated rocks be- 
cause of its low stabili- 
ty. 

4: T i a  - Yl20 - K# trim&u dmgmn for arc gabbros and &eatal gabbros. 
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