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Abstract

The Andes mountain range in northern Ecuador is classified topographically into the east-
ern range, the western range and the mediterranean plateau.

The geology of eastern range is composed of gneiss, crystalline schist and granitic rocks
which are believed to be Paleozoic in age. The width of the metamorphic zone in the eastern
range is about 50 km. The recrystallization of these rocks is complete, but the grade of
metamorphism is comparatively low and we can find porphyroblasis only in the western part
of this zone. It is regarded that the metamorphic grade is less in the castern part of this
zone, The western part of this metamorphic zone is characterized by garnet, while the. eastern
part is characterized by epidote and in the eastern margin we can find non-metamorphic
sedimentary formations.

The geological structure of this zone looks to be very simple, but the western part is occu-
pied by older formations, then it is believed that the green chert formation which is the
oldest in the region shows anticlinal structure.

Two granitic intrusives are known between Papallacta and Borja. These granitic masses
show remarkable schistosity and are changed into biotite-quartz schist, so we cannot distin-
guish them {rom-gneiss or schist in the field, but microscopically they have plenty of relics of
granitic facies, represented by big crystals of biotite, plagioclase and microcline.

In the western margin of the metamorphic zone, amphibolite is known to develop. This
facies is regarded to have been changed from pillow lava, and we can find variolite textures in it.

The peak of the eastern range is covered with thick Quaternary pyroclastic sediments,
and we can find fragments of green chert in it, then it is believed that green chert formation
develops beneath these sediments.

The stratigraphy of the ecastern range in the geosynclinal age is explained to be as follows
from the bottom ;5 green chert, pillow lava and argillaceous sediments, Of these, the green
chert is believed to have originated from diabasic tuff belonging to the initial magmatism in
the geosynclinal basin, and this volcanism had changed to the activity of lava at the latest
stage.

The geology of the western range is different from that of the eastern range. This oroge-
nic zone is believed to belong to typical alpine orogeny, because, they are composed of Jura-
Cretaceous thick formations and we cannot find metamorphic facies such as gneiss or schist,
and the dioritic rocks or pillow lavas in this zone are more fresh than those of the eastern
l‘a}lg(‘f.

The geologic structure of the western range is more simple than that of the eastern range,
inclined to east strongly, and in the western margin of the zone, anticlinal structure of the
pillow lava is known, then it may be illustrated that the western wing of the anticline develops
beneath the Tertiary formations.

The western range is composed of pillow lava, low grade hornblende hornfels and diaba-
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sic tuff and argillaceous sediments {from the bottom, and we can find dioritic intrusions among
the different facies. Between hornfels and diabasic tuff we can find serpentinite.

The activity of pillow lava in the district was repeated two or three times. The ore
deposits of La Plata mine are related to the second activity of pillow lava,

The other ore deposits in this region are different from those of La Plata. The ore
deposits of the Macuchi mine develop in Tertiary andesitic rocks, Although they develop
in the formations of Tertiary, their geological situation is very near to the Jura-Cretaccous
formations.

The ore deposits of La Plata described above are cupriferous iron sulphide deposit and
associated copper-bearing pyrite veins, then we must distinguish two types of deposits. The
former is sedimentary or replacement ore deposit and the latter is hydrothermal veins.

We shall be able to expect the possibilities of copper-bearing pyrite ore deposits along the
contact between pillow lavas and slaty rocks in the foot area of the western range of Andes
in Ecuador, especially on the zone of Sigchos-La Plata.

More fundamental problem of the ore deposits in Ecuador is that of the hydrothermal ore
deposits in this zone. We know that these ore deposits develop in the zone of La Plata-La Ma-
cuchi-La Portovelo, but the components of ore are very different from each other.

Tertiary system develops in {ront of the western range. This system is constructed from
formations of Focene, Oligocene and Miocene, and are composed of sandy facies, muddy
facies and conglomerates, In the western part of Chone, anticlinal axes develop, but in the
other parts the formations lic horizongally. One of the problems is that the pebbles from the
conglomerate are much diversified and this fact is very valuable to imagine the stage of dis-
turbance of the metamorphic zone in the hinterland,

We can find many pebbles of biotite hornfels [rom the formation of Eocene, on the other
hand, we cannot find such pebbles from the formations of Oligocene or Miocene.

Biotite hornfels has not been discovered in the western range of Andes in Ecuador, then
it is believed that the pebbles of biotite hornfels have been derived from the eastern range.
It is reasonable that the mediterrancan plateau between these two ranges had not yet been
formed in the age of Focene,

The grand valley between two ranges is thus regarded to have begun appear in the stage
of Oligocene,

We must touch upon the ore deposits in Ecuador. The important oré deposits are arranged
along the foot of the western range of Andes. They are La Plata mine (Cu), Macuchi mine

(Pb, Zn), and Portovelo mine. (Au, Ag) from north. The geological positions of these ore
deposits are shown in the profile, for example, the ore deposits of La Plata mine are situated
between pillow lava and slaty rocks, however copper-bearing veins change to lead-zinc veins in
the southern part, and in the southern border of Ecuador, these veins change to gold-silver
veins., It is regarded that such variations owe to the depth of geological condition.

The writers want to clarify the geological environment of Andes in Ecuador on the line of
La Macuchi mine and on the line of Portovelo mine.

It seems very important to compare the geological conditions in three points described

above for the explanation of ore veins.
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Fig. 1 Mapa Geologico del Ecuador por el Dr. Walter Sauer
(Geological Map of Ecuador by Dr. Walter Sauer)

1. Sedimentos terrestres {Terrigenous deposits) 2. Basalto, Andesita (Basalt, andesite)

3. Sedimentos piroclasticas {Pyroclastic deposits) 4. Plioceno-Mioceno marino (Marine deposits of Plio-Miocene)
5. Oligoceno marinoe {(Marine deposits of Oligocene) 6. FHoceno marino (Marine deposits of Focene)

7. Rocas volcanicas pliocenicas (Vglecanic rocks of Fliocene) 8. franito, (srandiorita (Granite, granodiorite)

9. Diorita (Diorite)
10, Sedimentos marinos del cretacico superior (Marine deposits of upper Cretaceous)
11. Sedimentos marinos del cretacico inferior (Marine deposits of lower Cretaceous)
12. Diabasas, Porfiritas (Diabase, porphyrite} 13. Calizas del jurasico superior (Limestone of upper Jurassic)
14, Calizas del jurasico inferior (Limestone of lower Jurassic) 15. Sedimentos marinos del Carbonifero-pre-Carboniferous

(Marine deposits of Carboniferous-pre-Carboniferous)

16. Rocas semi metamoerficas (Edad no determinada) (Semi metamorphic rocks (Era unknown))
17. Rocas metamorficas del precambrica {Metamorphic rocks of pre-Cambrian)

A, CUATERNARIO (Quaternary) B. TERCIARIO (Tertiary)
C. CRETACICO (Cretaceous) V. JIRASICO {Jurassic) B, PALEOQZOICO-PRECAMBRICA (Paleozoic-pre-Cambrian)
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Fig. 3 a Micrografia sobre la mina "La Plata” (1)
Spilita : hay estructura fluidal de plagioclasas.
Todas las plagioclasas son albitas. Las augitas
se alteran a cloritas.

pl :plagioclasas, cl: clorita, ep: epidota,

ca :calcita, myg : magnetita.
(Spilite : showing fluidal structure of plagio-
clase. Plagioclase has been replaced by albite,
and augite has been replaced by chlorite. -

pl: plagioclase, ¢l chlorite, ep: epidote,

ca : calcite, mg : magnetite.)

0.5 mm

Fig. 3 b Diabasa intrusiva ; estructura ofitica de
plagioclasa v augita, muy fresco.
aug T augita, pl: plagioclasa, ¢l : clorita.
(Intrusive diabase :showing ophitic texture
by augite and plagioclase in fresh state.
aug : augite, pl: plagioclase, cl: chlorite.)
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Fig. 4 a Micrografia sobre la mina "La Plata” (2) Fig. 4 b Roca blanco-gris que tiene pirita, sericita
Pizarra que esti sobre vacimientos. v cuarzo sobre la "Falla 17,

riradioralia, cl: clorita, ca : calcita,
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(Blate in bhanging wall of the ore deposit, - (Pyrite bearing sericite quartz rock developed
r ‘radioralia. ¢l chlorite, ca ’ caleite, along the “fault 17,

others @ sedimentary gr

ains.) py II: pyrite Il sr:sericite, cz 1: primary
quartz, cz 1l : secondary quariz.)
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Fig. § Relacion entre nivels 1, 2 v 3 en la mina “La Plata”
(Relation between three pits in the Plata mine)
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Mapa geologico de los galerias (Nivel 1, Nivel 2) de la mina "La Plata”
(Underground map of the Plata mine, showing geology and form of the

deposits at the levels of 1 and 2)
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Fig. 7 Mapa geologico de la galeria (Mivel 3) de la mina "La Plata”
(Underground map of the Plata mine, showing geology and
form of the deposits at the level of 3)
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