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INTRODUCTION

The Ecuadorian Andes, characterized by two parallel chains called the Occidental Cordillera (west) and
the Cordillera Real (east), present a third volcanic zone consisting of back-arc volcanoes along the northern
subandean zone (Napo uplift) (Fig 1). In spite of being developed along the same basement, corresponding to the
Phanerozoic sedimentary section of the Amazonian Oriente Basin, these subandean volcanoes show a strong

compositional variation :
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Figure 1: Location map: (A) active volcanic zones along de Andean Cordillera. (B) present-day subduction system along the Ecuadorian margin
(modified from Monzier et al., 1999). (C) Northern Ecuadorian Subandean Zone and (D) synthetic geologic map of the study area (Napo uplift).
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The Sumaco volcano, located towards the South of the Napo uplift, is characterized by distinct alkaline
lavas strongly subsaturated in silica (Fig. 2). They are feldespathoid-bearing phonolites, basanites and tephrites
(Barragan, 1998). The alkaline mineral assemblage is feﬂected in the major elements compositions of the lavas,
which shows their shoshonitic affinity. Sumaco’s lavas are enriched in all of the incompatible and light-REE
elements compared with the rest of volcanoes of the northern Andean zone.

The Reventador volcano, located in the northern part of the subandean Zone and separated just 50 km
from Sumaco volcano (Fig. 1), is characterized by a succession of basaltic andesites, andesites and dacites lavas
that belong to the medium-high-K calc-alkaline clan (Fig. 2). The lavas of El Reventador are distinguished by
high contents in A,O; (> 18%) and Sr (> 800 ppm), by low values of Y (13-17ppm) and Yb (< 1,57 ppm), in
addition to Sr/Y ratios > 47, which suggest a typical adakitic affinity (Defant and Drummond, 1990; 1993).

The *’St/**Sr and '“*Nd/'**Nd ratios of lavas from volcano Sumaco and El Reventador range from
0,704195-0,704538 and 0,512895-0,512715, within the global range of island arc lavas and similar to the values
observed in the Southern Volcanic Zone (Hawkesworth et al., 1993; Davidson et al., 1990) (Fig. 3), suggesting
small extents of crustal assimilation.

Trace element abundances in the studied volcanoes and from other Holocene volcanic centers of the
present Ecuadorian magmatic arc are plotted normalized to MORB values (Fig. 4). Absolute concentrations of
most of the incompatible and REE elements increase strongly towards Sumaco volcano enriched in a 5 to 1
relation with respect to the rest of Ecuadorian Andean volcanoes (Table 1). All of the compared volcanoes are
characterized by anomalously low concentration of HFS relative to LIL elements which is a nearly ubiquitous
feature of subduction-related lavas and is considered to be inherent from fluids derived from the \subducted
lithosphere (Hickey et al., 1986). Although the Sumaco’s lavas are most strongly enriched in all incompatible
elements, they have the lowest LIL/HFS ratios, similar to the observed range in basalts of oceanic islands,
suggesting less slab contribution (Barragan et al., 1998) (Fig. 5).

The concentrations of incompatible elements increase towards Sumaco volcano as does the La/Yb
ratios, suggesting that magmas of this volcano are the result of progressively lower degrees of partial melting of
the mantle wedge associated to normal subduction processes (Hickey et al., 1986). The anomalous adakitic
signature observed in El Reventador lavas suggests that a lithospheric tear is present allowing melting of oceanic
subducted lithosphere and limiting the distal portions of the aseismic zone that marks the Carnegie Ridge flat
slab segment (Gutscher et al., 1999). Although, it has been suggested an affinity of the Sumaco shoshonitic lavas
to basaits of high Nb (Bourdon et al., 2001). Nevertheless, this observation is opposite by the high values in the
Ba/La ( > 20), and La/Nb (> 2) ratios, ruling out any type of relation nor with high Niobium basalts (Reagan and

Gill, 1989), nor with respect to the adakitic signature observed in El Reventador lavas.

CONCLUSIONS

The subandean volcanoes, El Reventador and Sumaco, show a strong compositional variation in spite of
being developed along the same basement. The systematic variation in the composition is demonstrated to be
controlled by the depth of the Benioff zone suggesting that independent subduction zones control the generation

of these magmas.Then, it is proposed a volcanogenic limit oriented NE-SW that separates two different volcanic
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Figure 2: SiO; vs. K,0 diagram. Compositional
fields from Peccerillo and Taylor, (1976).
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Figure 3 Sr and Nd isotopic ratios for the Sumaco and Reventador
volcanoes. Additional compositional fields correspond to the different
Andean volcanic zones (modified from Barragan et al., 1998)
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Figure 5: a) LIL/HFS vs. LIL (i.e., Ba/Nb vs. Ba) and
(b) Ba/Nb vs. La/Yb. 1 to 10% values are hypothetical

zones or subduction systems. To the north, EI Reventador volcano, characterized the distal part of the aseismic

zone corresponding to the adakitic trend of the northern Ecuadorian Andes that mark the flat slab subduction of

the Carnegie Ridge (Gutschter et al., 1999). To the south, the Sumaco volcano is associated to normal subduction

event of the older Oligocene Farallon oceanic crust in the Ecuadorian Andean back-arc. The shoshonitic

signature results from low degrees of partial melting and a smaller contribution of the subducted slab. Thus, the

volcanogenic limit corresponds to a Tear Zone along the Grijalva fracture zone projected towards the continent

previously defined by Hall and Wood (1985) and Gutschter et al. (1999).
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Volcan Reventador Volcan Sumaco )
Gy
Sio2 58.46 55.062 47.56 54.33 from Sumaco and
Tio2 0.779 0.934 129 077 Reventador volcanoes
FeO* 578 7.298 8.99 6.36
MgO 3.41 4.646 2.49 168
K20 2.02 1575 4.43 4.06
Na20 428 3.888 6.77 6.35
P205 0.367 0.366 0.64 0.46
|zr 137 124 441 406
Ni 17 28 4 10
Ba . 1107 834 2563 2822
Rb 49 36 125 104
Sr ' 846 802 4059 2605
Y 13 17 49 35
Nb 87 9.2 82 53
YSr°Sr 0.704538 0.704429 0.704243 0.704195
TS NdM™Nd 0.512715 0.512756 0.512893 0.512894
La 32 24 173 138
Ce 5255 50.57 302 240
Nd 24.64 24.36 121 88.7
Sm 4.98 522 18.5 14.4
Eu 1.47 1.64 5.03 379
b 0.55 0.65 1.59 112
Yb 1.26 157 4.67 3.67
Lu 0.20 0.25 0.63 0.52
Th 513 4.58 27.8 29.8
¥] 1.60 1.36 7.26 10.1
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