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Roquo Nublo (80 in frorn tlio baso) un (TOHÍOII witness in a volcanic brüccitt forina-
tion oiico covoring the rnajor part of the ¡Hland of Grand Canary. I t is a monuniont 

to illustrato tho oxogono forcos ainidst a volcanic torrano. 
Phot. T. BRAVO 1954 
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L i s t o f q u a n t i t a t i v e c h e m i c a l a n a l y s e s o f r o c k s f r o m 
G r a n d C a n a r y 

A) Made for the present memojr by A u u s HEIKKINEN 
Anal. 

No. Samplo Rock ñame 

1 12 Alk. traohyte 
2 22 Doleritio gabbro, 

olivino bearing 
3 76 Puzzolane 
4 172 Hauynophyre 
5 169 Alk. trachyte 

6 564 Nepheline phonolite 

7 349 Olivino baealt 

8 375 Rhyolito 

9 401 Nepheline trachyte 

10 411 Basalt 

11 440 Alk. trachyte 

12 523 Alk. trachyte 
13 25 Nepheline 

trachyphonolite 
14 602 Picritic divine 

basalt (dike) 
16 9 Hauynophyre 

16 647 Alk. basalt 
(tephrite) 

17 637 Alk. trachyte 

18 677 Trachyphonolite 

19 693 Alk. syenite 

Locality 

Mountain side S of Toror 
Barranco de la Mina, betw. Cruz de 
Tejoda and Las Lagunotas 
Quarry in the vicinity of San Lorenzo 
Risco Blanco de Tirajana 
Barranco de Tirajana, at Puente de 
RoBÍana 
Wostcrn summit of Montaña del Homo 
(triang. vert.) 
Barranco do Tasartico (región Aldea 
do S. Nicolás) 
Summit of Pico del Cedro (región 
Aldea do S. Nicolás) 
Cuesta de la Cueva Nueva 
(región of Tirma) 
Montaña do Tirma. Sideroad to the 
coast road 
Summit of Montaña de Tamadaba 
(1 438 m) 
Prof ile Lance — La Costa (región of Moya) 
Head of Valle de los Portales, 
road Arucas — Teror 
Highland SE of Cruz de Tejeda 
(cumbre road) 
La Caldereta, N of Altos de los 
Peñonallos 
Northern wall of Caldera do Tejeda 
(25 m) 
Bottom of Barranco de Tejeda at 
La Solana 
Bottom of Barranco de Tejeda, vicinity 
of Los Parralillos. 
Lower course of Barranco de Siberio, 
opposite Mesa de los Junquillos. 
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B) Made for memoira by E. JéRÉMiNB and J . BOURCART — E. JáRéMiKB 

(1933-1937) 

£ . JÉRÉMINB 1933 

Locality 

Barranco de Don Zoilo (Las Palmas) 
Aldea de San Nicolás de Tolontino 
Barranco do Don Zoilo (L. P.) 
El Saucillo 
El Saucillo 

Cindor cone, Vega de San Mateo 

Tirajana 

Aldea do San Nicolás 
NW coast botwoon El Risco and Aldea 
de S. Nicolás 
Mogán 
Cercado do Espino (Barr. Arguinoguín) 
Cercado de Soria (Barr. Arguinoguín) 

Aldea de San Nicolás 

Barranco do lu Dohosa (región <le Arucas) 
Botwoon Toror and Tamaracoite 
Lava streain, volcano Montaña de Gáldar 
Lava stroaní, volcano Montaña de Arucas 
Xenolith jn the l i . N. agglomorate, 
Koque Nublo. 

No. of 
anal. 

1 
2 

3 

4 
5 

6 

7 

Rock ñame 

Pantellerite 
Pcchstein 
Motaphonolite 
Tahitito 
Mesocrate 
Limburgitic 
ankaramite 
Analcime basalt 
(basan ito) 

J. BOUHCAHT & E . JÉKÉMINE 193 

1 
2 

3 
1 4 
1 0 

6 

i 7 
! 

8 
9 

10 

11 

Comendite brócela 
Comondite 

Rliyolite — perlite 
Rhyolito pitchstone 
Silicified pitchstone 
Labradorite — 
sakalavite 
Basanitoid andosino 
basalt 
Andesine basalt 
Basanitic ankaramite 
Ordanchite 
Nopholine monzonite 

C) I Chemical analysis publishod in the papor by K. SMULIKOWSKI 1946 

Aegirine phonolite Santa Brígida 

The sum of all chemical analyses available up to the presont time 
Í8 = 38. This Í8 not a great number rogarding the complicated structure of the 
island and the great variations of its lavas, dikes etc. There is especially in the 
cases of dikes still a sensible shortage of analyses. 

All the analyses Usted above and reforring to those earlier publications 
have been incorporated in the list of the new analyses (made for this memoir), 
poge 375 in the chapter on petrology. This list gives the usual NIOGLI parameters 
and also the two proposed by A. RITTMANN (1933): Si° and Az°. 





PREPACE 

Grand Canary (Gran Canaria) ia the ñame of one of the laiger islands 
in the Ganarían Arohipelago (Spain). Its geology and lithology have 
much to interest the voloanologist and the petrographer. Many are the 
investigators, both Spaniards and foreigners, who have devoted time, 
some of them years, to exoursions and to detailed reoonnaissanoes of 
the island. The start was made by the great Germán naturalist LBOFOLD 

VON BuOH in 1815. He waa foüowed by a number of viaitors up to the 
pr^sent time. Grand Canaiy is therefore by no means virgin terrítory in 
the field of geology, and there is a rather imposing list of papera and 
worka whioh deal with the geology of the Canaríea and with that of the 
ialand of Grand Canary. 

Moet of the publications, it ia true, are from rather far baok; they are 
more or lesa antiquated and appeared before the riae of the young aoienoe 
of volcanology and that of petrology. If we oonaider Grand Canary, there 
are, however, aome very important paet atudies, which will be referred 
to in the foUowing text, auch as the one by the French geologist and 
ooeanographer JAOQUES BOÜHOAKT (Sorbonne), who was invited to the 
ialand by ita govemment to carry out geological studiea. 

In the early fifties the present author had the opportunity of atarting 
on a geológica! reconnaiaaance of Grand Canary, invited by El M u a e o 
C a n a r i o in Laa Palmaa. The work waa carried out in 1963—1964 
and later on in 1957. I had previously (1948 and 1950) had occaaion to 
viait the ialand on short tríps. I have apent about two years altogether 
in the study of the geology there. 

Most of the ooUeotion of rocks and minórala waa depoaited and 
regiatered at the Muaeum mentioned above, ainoe the field work had 
been finanoed by thia institution. Duplioatea were brought to Finland 
for oloser examination. 

In the laboratory treatment of the material I had the good fortune 
to receive help from varioua co-workera: Mr Auus HBIKKINBN M.A. 
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(chemist), Mrs TOINI MIKKOLA M.A. (mineralogist), Mr C. A. NILSSON 

B.A. (of the University of Stockholm), Mr AIMO TYKVAINEN M.A. 
(mineralogist) and Mr C. A. WESSMAN M.A. (mineralogist). Mr E. Halnie, 
scient. assistant for the Geological Survey of Finland, has provided me 
with good microphotos of the rock sudes. To all these persona I am much 
obliged for their kind assistance. 

My warmest feelings of gratitude goto E l M u s e o C a n a r i o of 
Las Palmas and to its Board and Staff. I have been entrusted with an 
extremely interesting mission, and I venture to hope that I have to some 
extent been able to live up to the expectations in bringing together new 
facts about the geology of this complicatedly composed island, about 
which many eminent scientists have written in the past, as was stated 
above. 

Since the present treatise deals with so many aspects of geological 
science, one man's work over a relatively short period will produce 
incomplete resulta in several ways. I have had to pay attention to vol-
canologic, to tectonic and to exogenic geological records and to the 
interpretation of many phenomena which had already been met with in the 
f ield. — Later on, of course, there have arisen many questions of an intri-
cate nature during the laboratory work. A meticulous treatment of all 
these j)roblems in modern j)etrography and petrology including petro-
cheniistry and also mineral chemistry, would have required far more 
means and time than the author liad had at his disposal. Owing to this the 
present memoir is not to be considered an exhaustivo monograph on the 
island geology, only a mere oontribution to it. Thus the optic data 
presented liere need to be completed in many ways for an exact diagnosis 
of all the minerals encountered; the mode of presentation of the petro-
chemical relations should have been more up -to -date. The author con-
siders, however, that it is better to maintain the order introduced in his 
first (and foUowing) memoir on Ganarían geology for the sake of uni-
formity throughout. 

With these contributions to the geology of Grand Canary the author 
considers his mission in the Ganarles as ended, a very exciting task indeed 
in these charming islands in the lower Atlantic latitudes. 

Brando, Helsinki-Helsingfors, May 1961 
The Author 



DÍTRODUCTION 

S i t u a t i o n . — Tlie island of Grand Canary (Gran Canaria) is 
one of the larger members of the Cañarían Archipelago forming two 
Spanish provinces far off the mother península. Our island representa 
a central link in the chain of volcanic islands stretching in a southwards 
bowed aroh off the northwest coast of África. The Canaries can be con-
sidered as belonging geophysically to the great continent, since they lie 
inside the 4 000 m isobath, and this limit may be identioal with that of the 
continent block in contrast to the great depths in the Mid-Atlantic. But 
the Canaries are not true ahelf ial&nda, since they lie outside this platform 
or slope; they are of sub- continental nature. — Except for the shallow 
strait La Bocaína separating Lanzarote from Fuerteventura, all the 
sounds between the islands are deep, going down to 2 á 3 000 rn, so that 
the archipelago is in the reality an assemblage of rather independent 
elevations (except the two eastemmost islands, which lie on a common 
submarine platform). 

The Canaries form a part of the so called Macaronesian insular world, 
which is spread over a vast surface of the Mid-Atlantic Ocean from the 
Azores in the north to the Cape Verde Islands in the south. 

Although the Canaries are orographically a part of the great block 
of África, they belong to Europe in a political sense: the islands are 
grouped into two administrativo áreas: the province of I^as Palmas and 
that of Santa Cruz de Tenerife. Our island belongs to the eastem province. 

G r a n d C a n a r y lies between the geographical ooordinates 
27" 44' and 28" 09' N. Lat., and 15° 21' and 15° 44' W. Long. of Green-
wich. It haa an área of o. 1 532 sq. km, and it is the third of the islanda 
in order of size. Its westem neighbour, Tenerife (Teneríffa), is the largest 
of the Canaries, with a surface of 2 058 sq. km. The total área of the 
archipelago is c. 7 646 sq. km, inoluding 12 islands. Grand Canary corres-
ponds to o. 1/6 of the total área. The cross-dimeosions of the island are: 
46 km from N. to S, 46 km firom W, to E. The measurements in other 
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direotions are not very different, since the island has a rounded contour 
(with Bome irregularitiea of course). The shortest distance to Fuerte-
ventura (Punta de Jandía) is c. 80 km, and to Tenerife (Punta de Anaga) 
o. 60 km. The distance from Maspalomas on the southem cape to Cape 
Boj ador on the African coast is c. 190 km. 

P h y s i o g r a p h i c a l f e a t u r e s . — The island of Grand 
Canary is roughly the shape of a shíeld, with a máximum elevation of 
1 960 m in the centre. From here a widely branching system of barrancos 
and valleys diverge in all directions to the sea. Gomera, one of the 
westerly islands, possesses a similar shape, but this island is much smaller 
in circumference. The remaining islands in the archipelago all have 
irregular contours (cf. with the key map fig. 1). 

LAFNJ1A o 30 loo km 
I 1 1 I I LANZAROTE 

LA GOMERA 

HIERRO 

TENERIFE y'~~^ 

ORAN CANARIA 
FUERTEVENTURA ; 

Fig. 1. Koy inap of tho Canarios. 

Grand Canary is a rather independent island in the archipelago in | 
spite of the fact that it forms an inner link in the chain. It is surrounded § 
by deep waters reaohing down to more than 2 000 m, and there seem 
to be no submarine ridges oonnecting it with the neighbours. 

When studying the topographic map of the island, one will find that 
the rehef is not so regular as may appear at first glance. On the eastern 
side there is a lowland under the 200 m contour line, whereas in the 
west the declivities to the sea are high and steep. 

The part of the island that lies above the 1 500 m contour line, is 
very restricted, having an irregular shape with a promontory in the 
northwest. It represents an oíd upland surface with a matura relief, 
dating apparently from a time when the island lay considerably lower 
than now, as will be explained in another connection. 
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The área lying above the 1 000 m contour line has a widely branching 
extensión and approaches rather closely to the northwest coast where 
in parts great preoipices occur. There are several valley-embayments 
dissecting the highland, the largest of them being Caldera de Tejeda 
advancing from the west almost to the heart of the island. It has a 
relatively narrow outlet. In the southeastern sector of the island there 
opens another large embayment, Caldera de Tirajana. 

Achievements of erosión are generally very important, and most of the 
bottoms of the barrancos and the valleys ha ve been lowered to a mature 
longitudinal profile. Steps or ledges {calderos) in the bottoms are very 
rare. No doubt many of these channels have their courses controUed by 
fault lines radiating from the central part of the island. The age of these 
erosión furrows may be different. Some are relatively young created by 
backward erosión, other are ohiseled into an oíd valley bottom, Of more ad-
vanced age are oertainly several of the long barrancos in the southern sector. 

Amount of erosión is, however, not in accordance with the sedimen-
tary masses of gravel, sand and silt. Only along the eastem coast do 
there extend alluvial plains right down to the sea shore, even further 
at the mouth of Barranco de Tirajana, Maspalomas, Barranco de Argui-
neguín and in the northwest sector at the mouth of Barranco de La Aldea. 
Most of the material transported has been dragged away to the shelf that 
surrounds the island, and the finer fractions have been brought to the 
open sea, — where they have been caught by the Cañarían Current which 
heads towards the south. 

But this more or less recent material of alluvial nature represents 
only a small fraction of those enormous masses of debris which have 
been transported to the coasts in former periods, i.e. during times of 
inactivity between the stages of outpourings of lavas. In these »calm» 
periods erosión was of course activated by emersions of the island. — 
The different volcanic formations composing Grand Canary are in reality 
only »ruins» of volcanic edifices superimposed upon each other. 

In spite of the dominance of erosión forms in the landscaj)e of Grand 
Canary, accumulative volcanic forms are by no means absent. These are 
represented chiefly by the younger volcanic cones, mostly by those of a 
parasitío nature. Many of them are strewn over the northem half of the 
island from rather high altitudes down to the coast, in one sector also 
forming a promontory (La Isleta). A central cone dominating the island, 
like Pico de Teide in Tenerife, is not present here. — Many of the lava 
streams which issued from relatively recent volcanic vents have already 
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partly filled existing barrancos, thus to some degree softening the rough-
ness in the anoient landscape. 

The island ae a whole is a shield, and this would be a rather well 
formed one if there did not exist two deep irregularities: the «calderas* 
of Tejeda and Tirajana. They were formerly known as tjrpioal examples 
of volcanio destructive forma; i.e. explosión calderas in the true sense 
of this word. But now they are considered as formed by tectonic dis-
placements and powerful erosión. Such amphitheatre-formed valley heads 
are typical of volcanio oceanio islands, suoh as in the Hawaii Islands and 
elsewhere in islands ohiefly of basaltic nature. 

We will later on devote some pages to a discussion of the special mode 
of origin of these two spectacular embayments in the core of Grand Canary. 

The ooasts of Grand Canary are relatively smooth, and most of the 
embayments are of a shallow nature. Piomontories are few in number, 
the most important being La Isleta in the northeast and Punta de Arinaga 
in the east. In the extreme south we have the broad headland of Mas-
palomas. Sheltering harbours are laoking, exoept inside La Isleta — the 
Port of La Luz. Here a mole has been constructed, and one of the best 
harbours on the whole tiansatlantic routes to the southem continents 
has been created. 

Since rainfall is relatively small except in the mountains on the wind-
ward side (of the northerly trade wind), vegetation is sparse, and the 
aspect of the landscape is that of a desert in most parts. This barrenness, 
however, is in the higher mountains due to de-forestation during centuries of 
Spanish occupation; the primeval PiniM-forests are gone except for limited 
áreas of forest reservations being under the vigilance of the government. 

The runoff of the atmospheric water is now caught by dams con
structed in the barrancos in the windward side, lately also in some of the 
barrancos of the south. Ground water on the other hand is caught by an 
«labórate system of tunnels {galenas) on different levéis; also shafts 
{pozos) have (in the coastal lowlands) been dug. These systems of water 
•explotations have made possible extensive cultures of bananas and toma-
toes, the well known Ganarían produces. The ohief área of these cultures 
is, however, confined to the northem half of the island, receiving the 
humidity of the trade wind. Here the most important centres of 
population are situated: except the capital I^as Palmas, Telde, Arucas, 
Teror, Santa Brígida, Guía, Gáldar and Agaete. 

The entire population of Grand Canary amounts to o. 400 000 
.(aooording to the census available). 



PREVIOUS WORKS 

Grand Canary is an attraotive field of study for the geologist and 
eapecially for the volcanologist. Its many barrancos radiating from a 
central nucleus have diaolosed the inner structure of the island along the 
many excellent geologio profilcB. With the aid of these the geological 
development of this volcanic edifice can be foUowed. The island offere 
more advantages than its big neighbour Tenerife which is far more con-
fined into ene mountainous bulle. Caldera de las Cañadas in the centre 
of Tenerife, lies c. 2.000 m above sea. Henee this one disoloses only the 
uppermost part of the island. In Grand Canary the two «calderas» of 
Tejeda and Tirajana, represent deep embayments reaching into the very 
heart of the island. 

In spite of these opportunities for a geological investigaron Grand 
Canary until rather reoently has been little known as far as both litho-
logy and dynamio history are ooncemed. I shall give a brief summary 
here of the oontríbutions to be found in geological literature. 

The pioneer investigator in Cañarían geology, in 1815, the Germán 
LEOPOLD VON BÜCH in his voluminous work (1825) also gives a summary 
of the conditions in Grand Canary. In this relatively short chapter he 
deals with several geologic details of great interest, and these will be 
related in this memoir. His conceptions of volcanology — which ref lect the 
ideas of his time — may appear somewhat strange (he states among other 
things that Grand Canary has no volcanoes, i.e. »an orífice leadingtothe 
interior from where eruptions find their way out»). Caldera de Tirajana 
was considered by him as a good proof of his »elevation hypothesis» (the 
formation of tumors in the earth's crust owing to pushes by subterranean 
foroes). VON BUOH divides his descriptions conceming Grand Canaiy 
into the following ohapters: »Las Palmas» (and its terrace), »Telde» (and 
Burroundings), »Bandama» (and surroundings), »The central highland», 
»La Isleta», »The northwestem part of the island», «Caldera de Tirajana», 
•Tejeda vallep, »Mogán», »Teror and Moya». — VON BUOH was the first 
to encounter a fossil marine shell fauna in rather elevated positions in 
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the vicinity of Tamaraceite (NE. part of the island), forming a bed 300 
feet above the sea. He correctly concluded that the island had formerly 
been depressed into the ocean to that amount. 

In the thirties of the last century (c. 20 years after VON BUCH'S visit 
to the islands) F . BABKER W E B B and SABINE BERTHELOT (1839) under-
took a very comprehensive survey of the nature of the Canaries. One 
volume of the great work issued is dovoted to geology, and in this Grand 
Canary is also treated (called by them «Canaria»), 

The geological ideas expressed in the book seem in the main to follow 
those of VON BucH. A large collection of rock sainples was brought home 
by BARKEB W E B B . This material was never closely studied in those days 
(antedating the rise of the soience of petrography). Fortunately a hundred 
years later on it was possible to subtnit this same collection to laboratory 
treatment in the University of Sorbonne, as we will see later on. 

In the fifties of the last contury the Germán naturalist GEORO H A B -

TUNG investigated the Canaries anew, exactly to what extent is not known 
except in the special case of Fuerteventura and Lanzarote. He published 
a work on these two islands dealing with their geology (1857). In a later 
publication by C. GAGEL (1910) there are, however, some quotations 
(page 18) from HARTUNG'S paper on Grand Canary, a literary source 
which is not indicated in GAOEL'S bibliographical list. According to that 
report HARTUNG says on a certain occasion that on the way from Las 
Palmas to Maspalomas there are exposed curious slaty, greenish to gray-
ish — green rocks that give the impression of being of more advanced 
age. Perhaps these correspond to a group of oíd basalts in Barranco de 
Balo(?) (decomposed, chlorite-bearing lavas). 

The results of investigations carried out by KARL VON FRITSCH and 

W. R E I S S in the Canaries in the Sixties also included Grand Canary. But 
the material collected on this island was never studied (?) at least not 
publi.shed. The results are only shortly mentioned by C. GAGEL (l.c), 
who quotes a list of the rock formations found in the manuscript by 
VON FRITSCH, as follows: 

1. Oldest basalts in the NW. part of the island. 
2. Main formation of volcanics at Agaete, Aldea, Mogán consisting 

of trachytes, phonolites, tuffs and trasses resting directly on the 
oíd basalts. Conglomerates of the Miocene Las Palmas'-terrace. 

3. Basaltic and phonolitic lavas as filis in the barrancos. 
4. Young basaltic lavas, lapillis, ashes and cinder cones of late- pre-

historic age. 
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At the same time (1876) A. SAUEB published a small petrographioal 
study of phonolitio rocks in the Gañanes. He used the material collected 
by VON FRITSCH and REISS. Only a few of the samples were, however, 
from Grand Canary. 

S. CALDERÓN Y ABANA, a catedrático and naturalist resident in 
Las Palmas and also attaohed to service in the Cañarían Museum, pub
lished in the same year (1876) a paper entitled: oRocas de la Isla de Gran 
Canaria», and sonie years later on (1880) an additíonal description of the 
lithology of both Crand Canary and Tenerife. The collection studied 
was put at his disposal by DIEGO RIPOCHB. This rather comprehensive 
study is the first carried out in the Canarios in a more modern way. The 
author in question used the newly appeared textbook by F. ZIRKEL 

(1878) in giving ñames to the rocks. The «Classification metódica» by 
CALDERÓN Y ABANA is as follows: 

I. Rocks with Sanidinite 
aanidino with quartz liparitcs 
as dominating without quartz trachyitos 
foldspar with nepholine 

or hauyne phonolites 

I I . Hocks with some sanidine 
plagioclase as with hbl. or 
dominating augite andesites 
feldspar with plag. 

oxolusivoly -j-
dark min feldspar basalts, dolerites, 

»Iava feldespatioo» 
with nopholino 
and divino baeanites 
without olivino tephrites 

I i r . Rocks without feldspar nepheline + 
dark min nepheline basalts 
with olivino limburgitos 
without olivino pyroxenites 

We will retum later on to some of the desoriptions given by CALDERÓN 

Y ABANA. 

In 1890 a very important paper appeared about the geology of Grand 
Canary: on the marine littoral deposits in the so-called Las Palmas' ter-
race by A. ROTHPLETZ and V. SIMONELLI. They described not only the 
stratigraphy but also the marine shell faunaof the Mioceno age found 
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there. With the use of thÍ8 stratigraphical horizon it was now possible 
to divide into iwo parts at leaet the voloanios of the ialand (pre- and post-
Miocene lavas, etc.). 

L. FBBNÁNDEZ NAVARRO has (1925, 1926) treated the voloanio events 
in the island in two publications. We may retum to some of his state-
ments later on. 

F. voN WoLFF (1931) has also devoted some pages to Grand Canary 
in his compilatory work »Der Vulkanismus». In his brief account of the 
oharacterístios several statements are made, some of which have been 
proved incorrect, as it will be shown later pn. Not a chemical analysis 
of a rock from the island is íncluded in the text, a somewhat regrettable 
oircumstanoe considering the petrological approach into the matter. 
This non-existence of petrochemical data showed an apparent contrast 
to the State of things in the neighbour island of Tenerife provided with 
numerous analytical facts. 

M:me ELIZABETH JÉRÉMINB, a participant in the Ganarían Excursión 
of the XlVth International Geologioal Gongress in Madrid 1926, has 
somewhat later on (1933) published an interesting petrographical study 
of volcanic rooks from Tenerife, La Palma and Grand Ganary. This study 
is based on the collections made by P. BARRER WBBB (at the beginning 
of the preoeding century), by D. RIPOCHE and also by herself (during 
the exoursions). — We may briefly summarize the results conceming 
Grand Ganary. 

In her introduction she states that there is no evidence of a plutonio 
rock In the island except in the shape of enclaves in tuffs. — The déficit 
in sihoe may be a oommon feature of most of the lavas. She has neverthe-
lesB found some types of rhyolite (in soattered places) and they are hyper-
alkaline. Two chemical analyses illustrate the rhyolitic natura of these 
magmas (with SÍO2 = 65,86% and 66,78% resp.); in the mode quartz is 
present as small grains in the paste. — An occurrenoe of rhyolite at Agüi-
mes (on the east coast) which is stated by JÉRÉMINE is somewhat ^ur-
prísing since as far as is known this coast has a rock ground of basalts. 
Perhaps the sample is from a loóse boulder (?). — A rhyolite sample 
»from Tejeda» oontaining modal quartz is of interest; one does not know, 
however, its position in the stratigraphic column of this región. JÉRÉMINE 

(1.0.) has distínguished two groups among the phonolites: the hauyne — 
and the nepheline-bearíng types. They are the most pale-ooloured of the 
undersaturated salió lavas (in a weathered state almost white). A fair 
number of the former group is from Galdera de Tirajana (SE sector of the 
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island). The chief mineral is feldspar (anorthoclase and sanidine); hauyne 
crystals are rimmed with a corona of aegiríne. Nepheline is also present. 
Aegirine is the leading mafic mineral in all the phonolites. The tahitites 
are also to be placed among the phonolites, likewise the ordanchites. A 
chemical analysis of a sample from El Saucillo is published. — The 
authoress then gives an account of the basaltic lavaa with their leading 
minerals: olivine, augite, plagioclase, nepheline, analoite, magnetite and 
(seldom) hauyne. There are the foUowing types: basanites, tephrites 
(with or without modal nepheline), ankaramites, limburgites and anka-
ratrites. There are two chemical analyses referring to this group, one of a 
limburgite, another of a basanite. In what follows there are data about 
volcanic glasses, tuffs and enclaves. A concluding chapter is devoted to 
a magmatic history of the island (the sequence of magmas). 

In the same year (1933) as JÉRÉMINE published her paper referred to, 
JACQUES BOURCART (Sorbonne) was invited to Grand Canary by Cabildo 
Insular of Las Palmas to make a geological reconnaissance of the island 
with the main parpóse of studying the ground water resources. On his 
many excursions in the island, he was also able to carry out a fairly de-
tailed Btudy of the volcanic formations and to bring together a coUection 
of rocks from nearly all parts of the island. The journeys were continued 
in the foUowing year (1934). The material was then handed over to E. JÉ-
RÉMiNE for a oloser study. The field observations, the petrographical 
data and the deductions were then published in a joint memoir by BOUR

CART and JÉRÉMINB (1937), and this was accompanied by a coloured 
geological map on the scale 1: 100 000. I will briefly recapitúlate the 
contents of this memoir here, leaving all the details to my later descrip-
tive chapters. 

The first part of the mentioned memoir on Grand Canary deals with 
t h e g e o 1 o g y. It is a study of the volcanic formations of all ages en-
countered and of their stratigraphical positions. The divisions in the 
oolumn (expressed also in the map) are 6, viz.: 

I. »Série basaltique ancienne» (on the west coast), II. »Série rhyo-
litique rouge». III. »Séríe trachyto-phonolitique», IV. »Série de conloes 
boueuses vindoboniennes», V. «Basaltes post- Miocenes» and finally: VI. 
»Éruptions basaltiques quatemaires». A concluding chapter of the memoir 
deals with the Quatemary (mostly sedimentary) formation of the island. 

The seoond part, t h e p e t r o g r a p h y (by JÉRÉMINK) deals 
with the microscopio descríptions of the rocka accompanied by a number 
of chemical analyses. In this part there are the foUowing headings: 
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A. »Rhyol¡teB 
Bhyolites anciennes (serie II). Rhyolitea aveo et sin quartz 
Rhyolites recentes (parte sup., serie III) 

B. Phonolites 
PhonolJtes anciennes (serie II) 
Phonolites supérieures (serie III) 

C. Trachytes et microsyenites (serie II et III) 
D. Boches á facies basaltique 

Basaltes anciens (serie IV) 
Basaltes des plateaux (serie V) 
Basaltes récents (serie VI) 

E. Roches grenues 
Syenites, sanidinites, gabbros, jjyroxenohtes amphibolitiques mon-
zonites nephebniques.» 
To these descriptions is added a geological map in colours, mentio-
ned above. 

The paper by E. JÉBÉMINB (1933) and that by J. BOUKCABT and 
JÉBÉMiNE (1937) provide a firm basis for further investigations of the 
island and of the Canaries in common. The present author has of course 
made mucJi use of the data to be found in these works, as may be seen 
from the many references in the following text. Nevertheless I have met 
with some difficulties in the attempt to make these earlier data agree 
with mine. Rock samples described by JÉBÉMINB have not been exactly 
fixed as to their stratigraphic position, and locahties are vaguely in-
dicated. I shall illustrate this with an example: a «pechstein» of pantel-
lerite has been described, the sample takon from «Aldea de San Nicolás». 
In this región there are in fact plenty of geological profiles in the shape 
of high bluffs in the south, in the east and in the north of the settlement. 
In all these slopes there are salic types of lava* to be found, also at dif-
ferent levéis. — On the other hand samples have been described that 
apparently have been coUected from loóse boulders in the slopes and in 
the valley bottoms. Many of such boulders may have belonged to the 
Roque Nublo agglomerate, others are derived from lava banks some-
where. 

In the time to foUow S. BKNÍTBZ PADILLA (1945), a Cañarían geologist, 
very well acquainted with the geologic structure of the island, produced 
a kind of synopsis, read before members of the Society of the Ganarían 
Museum. I shall deal with some of his ideas of a general nature on a later 
oocasion. It may be sufficient to mention here the important part he 
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placed to the marine abrasión along the windward or barlovento ooast, 
not only in Grand Canary but also in the other islands. The steep westem 
and north-westem coasts may according to him, be the result of thi8 in-
oessant work. Moreover he gives information about the stand of the 
ooean in the Mioceno time reaching no less than 400 m above present 
mean water level. 

Later on an important paper on Cañarían geology was published by 
K. SMULIKOWSKI and co-workers (1946). This work deals chiefly with 
the petrography and petrology of the three islands: Tenerife, La Palma 
and Grand Canary. As far as the last named island is concerned many 
petrographic details and also a chemical analysis of a lava rock (phono-
lite, Santa Brígida) were published. This publication also contains a 
fairly short petrochemical review referring to the Cañarían petrographic 
province based on facts available to the authors at that time. The sta-
tistical treatment, however, is only backed by 8 chemical analyses in all, 
those of the papers by BOURCART and JÉRÉMINK being unknown to the 
Pohsh authors owing to the circumstances following World War II. 

In 1951 M. MABTEL SANOIL, a young Spanish geologist well acquaint-
ed with the Cañarles, presented a synthesis of the archipelago. After 
briefly quoting earlier conceptions al out the islands, the author gives 
his own opinions based on considerations at isostasy and at currents in 
the Sima. These undercurrents caused the Sial crust to be broken up 
with faults and folds, in their turn giving origin to volcanic eruptions. 
The latter formed with the time a kind of superstructure to each of the 
islands. 

The same author has made a new contribution to Cañarían geology 
1952, this time considering only Grand Canary. After a short introduction 
on the volcanic formations, he deals chiefly with the marine shell fauna 
of the Las Palmas' terrace and includes a revisión of families and speci-
mens. His data are to some extent quoted in the descriptive chapters 
of this memoir. 

In the following years a Spanish road engineer, F. MACATJ VILAB, at 
that time engaged in the construotion of new roads in Grand Canary, 
also made many useful observations on the island geology. 

His studies were facilitated by the aid of deep borings and exaot 
measurements in conneotion with the roads. — He has published a number 
of bulletins (1956—1969), partly in an engineering joumal, partly in the 
soientific series »Amiario de Estudios Atlánticos», tha first (1956) of these 
Communications deals with the land-slides in Caldera de Tirajana which 
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damaged a highroad and a brídge; two other publications concern hydro-
logio studies in the island (1067); one following (1958) gives an example 
of praotical geological methods in road oonstruction. A last paper (1959), 
written after the author's departure from the island (to other work on 
the Spanish mainland) treate the intrioate queetion of the «calderas» i ti 
Grand Canary. Later on I shall in connection with the descriptive chapt-
ers retum to these papera. 

Finally it remains to be mentioned that the Cañarían geologist 
TELESFORO BEAVO (of Puerto de la Cruz, Tenerife) haa devoted con
siderable time to field studies in the island of Grand Canary (together 
with his explorations in the other islands). He has also accompanied 
the present author in his excursions in Grand Canary and given him 
much assistance. Afterward he has completed my coUection with new 
material (samples, profiles, photos, partly on request). It is to be expeoted 
that BRAVO will continué with his comprehensivo »Greografía general de 
Canarias», of which the first volume has appeared (1954). 

THE GEOLOGICAL STRÜCTURE OF GRAND CANARY 

Before we begin the chapters of a descriptive character, we shall 
oriéntate ourselves by glancing at the general geological features of this 
remarkable island which looms before us: a broad shield-formed mass 
rising from deep ocean waters to a height of 1950 m, the summits wrapped 
in the mantle of the trade wind clouds. The inner strücture of the island 
can, of oourse, be studied only in the part lying above sea level, and we 
can only guess at what kind of material forms the real submarine funda-
ment, which represents by far the greater share of the whole island mass. 

If we now follow the different formations — all in the main of vol-
canio nature — from the most anoient to the most reoent, we have first 
to look at the »ba«al» complex (in the relativo sense). In the cliffs at the 
westem and northwestem shore, there are numerous banks of ba«altic 
lavas and tuffs and agglomerates, considered by earlier investigators as 
the most ancient rocks of the island. It is evident, however, that there 
must be a basement upon which thig series has been piled. When one 
foUows the deep erosión channels that open the way to the more central 
parts of the island, one will find that the basalts disappear and are re-
placed by s a l i ó , t r a o h y t i o l a v a r o o k s , now in a tilted posi-
tion. ThÍB complex is penetrated by eruptivo bosses and dikes of a 1 k. 
s y e n i t e 8. The upper limit (the surfaoe) of the tilted trachyte lavas 
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rises to rather considerable heights in the centre of the island, and here 
to my mind is the topmost part of a n o í d n u c l e u s of the island. 
No traces of the westem basalt formation are disclosed here. 

It seems mnst likely that these westem basalts with their generally 
easterly dip form the remaining eaatem flank of a great shield volcano 
of ba«altic nature belonging to the oldest volcanio period in the Ganarían 
área. These things will be more closely dealt with in Part II . 

The formation next in age is a concordant pile of salió voloanics 
superimposed with a perceptible unconfonnity upon the oíd basalts in 
the westem mountains. This formation comprises r h y o l i t i c a n d 
t r a c h y t i o l a v a s , t u f f s a n d i g n i m b r i t e s , al l in thiok 
banks and in nearly fíat position. Thickness is c. 800 m (formerly more). 
— This formation was foUowed b y a n e p h e l i n e p h o n o l i t e 
l a v a f o r m a t i o n , also a mighty series in a large southem sector 
of the island. It originally covered the entire island; it was a somewhat 
flattened volcanic cone. In this there were numerous concordant layers 
of pale-coloured or reddish (calcined) tuff banks, separating the thick 
lava sheets (with their columnar jointings) from each other. 

After the oompletion of this great volcanic edifice of the central type, 
ruptures occurred in the island and some greaterdisplacements foliowed. 
A master fault runs NW—SE aoross the whole island and the north-
eastem half- the so-called Neo-Canaria subsided in relation to the south-
westem half, or Paiaeo-Canaría. 

After these orustal disturbances, a new volcanic phase began, this 
time also of the central type — but the eruptions were highly explosivo, 
and it was most likely an activity of the Pelóean type. The island was 
covered by a thick mantle of a chaotic agglomerate, called t h e Ro
q u e N u b l o a g g l o m e r a t e (after a pinnacle in the central high-
land, Roque Nublo, which is a last erosión remnant). The mantle of agglo
merate has greatly suffered from the fcorranco-erosion so that most of it 
has disappeared. The composition of the agglomerate is shared by a 
pale-coloured pumice matrix and inclusions of variously-sized boulders 
and stones of eruptive rooks from the deep interior. 

These Peléean eruptions altemated with quietly flowing basic lava 
streams issued from vents somewhere in the oenter of the island (probably 
from the área of the present Caldera de Tejeda), as may be found from 
the intercalations of suoh lavas between the thick banks of the R.N. 
agglomerate. Theee lavas have generally the composition of t e p h r i-
t e 8. 
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After the cessation of the Peléean activity eruptions occurred in the 
central highland anew, this time from ecattered venta (numbering 6 to 7); 
lava sheets covered the B.N. agglomerates in this part of the island. 
These new lavas are strongly Na: enriohed, they are chiefly h a u y n o-
p h y r e s (tahitites and ordanohites, LACBOIX). Suoh lavas, mostly of 
high viscosity, did not reach far down the slopes of the island. The vents 
have now the shape of towering neoks, the most prominent of them are 
seen in the upland behind Tenteniguada. 

After the termination of these lava emissions in the central highland 
a long period of denudation started seemingly under more humid cli-
matio conditions, and great masses of rock debris were carried down the 
barrancoa. The island then lay more depressed than now is the case, it is 
in the Miocene period (Vindobonian); and a m a r i n e s h e l l f a u n a 
was then accumulated as fossils in the littoral calcareous sedimenta. 

There then foUowed an important volcanic phase, manifested by 
outpourings of great masses of very fluid o l i v i n e b a s a l t i c la
v a s and a spreading of their pyroclastic materials. These lavas covered 
a great deal of the island, mostly in the northem and in the eastern sec-
tors, and their streams filled many of the pre-existing valleys leading down 
to the ooasts. It seems the lavas issued mostly from some central vents 
in the highland, almost from great fissures. Subsequently there grew up 
a great number of a d v e n t i v e c o n e s also consisting of basaltic 
materials; most of them were spread over the northem and the eastern 
declivities. The age of these cones ranges as it seems from the Quaternary 
to the recent period. 

It is a remarkable fact that almost the whole of the great southern 
sector of the island is devoid of sucb cones, also older baealt streams are 
of restricted occurrences. Instead salic lavas domínate here. 

The latest mainfestations of volcanism belong certainly to the time 
of the Guanches, and several of the basalt volcanoes may have had out-
bursts just before the Spanish occupation of the islands. Now the ac
tivity has closed down entirely. 

The formation of the two great »c a 1 d e r a s» in the central part 
of the island has certainly required a rather long period, beginning be
fore, but ooncluding long after the deposition of the R.N. agglomerate 
mantle over the island. Several geologic forces have been in co-operation 
to oréate these deep hollows in the island structure, such as faults (at 
repeated occasions) accompanied by ooUapses, vigorous erosión assisted 
by weathering, and also by great land slides. 
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The geologic history of Grand Canary is of course not to be under-
stood ae a continuous upbuilding procesa with volcanio materials of 
various composition. There have been raany breaks in the chain of out-
pouríngs of lavas and in the epreading of pyroclastice. These breaks con-
sisted in tectonic disturbanoes but also in barranco — erosión. The latter 
filled up the »calm» interludes between periods of volcanio activity. 
These exogene prooesses were inf luenced by changes of level of the island 
so that during upheavals the erosión waa invigorated. Also changes of 
climate have had their effeots on the exogenic forces. 
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B a r r a n c o de T e r o r — T e n o y a w i t h a d j a c e n t r i d g e a 

This valley train reaches from L o m o L a S o l a n a (above Teror) 
down to the north coast. The general trend of the valley is SSW—NNE. 
Tributary barrancos are few and insignificant. In the upper course the 
región is rather mountainous (to 1 200 m); the lower course pasees across 
a fíat landsoape, where the valley is confined by rather steep sides. 

Tfie región of Teror 

This región is limited to the west by the B a l c ó n d e Z a m o r a 
ridge and the volcano of O s o r i o (926 m), in the eaat by the long 
L o m o d e l o s T i l o s ' ridge. Between the two head barrancos to 
Barr. de Teror, there rises L o m o L a S o l a n a , ending in the north 
with a rather steep cape (1 000 m). 

The rock ground can be studied most conveniently along the high-
road leading frora San Mateo to Teror, passing the watershed at Barranco 
de la Mina at an altitude of 900 m, in L o m o G a l l e g o . 

At the pass itself there are exposures of darle basaltic lavas with tuff 
layers. Samples from here and from the vicinity (13,16,17,31, 32) are all 
augite — and hornblende bearing tephrites or trachytephrites. No. 13 
from the divide shows micr. stray euhedral pyroxene phenocrysts, and 
to a lesser amount brown hornblende and plagioclase. There are also 
grains of sphene and magnetite. The matrix consists of pyroxene, mag-
netite and tiny roda of feldspar. Apatite is accessory. — No. 17 from the 
vicinity ia micr. rather similar, with pyroxene and hornblende in the 
I gen. of components. The plagioclase is confined to the matrix. The 
optic data are: 

Pyroxene : 2^^=74° , c A y=34° (augite with some % aeg. mol.) 

Nos. 31 and 32 are of the tephritio group of lavaa. They contain some 
sodalite or nepheline. 



38 Han* Hausen 

To the west from the degollada (Lomo Gallego) the divide rises to 
greater heights. Following this, one soon reaches a hilltop (with a wooden 
croas). Here a basalt lava is exposed (16) which oontains plagioclase in-
stead of the mafics as a component of the I gen. It is a plagioclase basalt. 
The optios of the plagioclase are: 

27y=78° Comp.: An/55 (polysynthetic twinning) 

ÁU these basaltic lavas seem to belong to the R. N. agglomerate 
formation that appears in the vioinity (to the east). 

Following the highroad further down to V i l l a de T e r o r one 
passes lower strata of lavas and tuffs. At the same time the lavas beoome 
more salic in oomposition. No. 20, for example, taken from a small quarry 
Bome hundred metres above Teror, is a lava of trachytio nature contain-
ing alk. feldspar as the ohief mineral, partly as phenoorysts, partly 
as small rods filling the groundmass. There are also corroded orystals of 
a sodalite mineral. Mafios are very sparsely present (greenish pyroxene 
prisms and sphene and magnetite). Apatite is an acoessory oonstituent. 
In the phenoorysts the alk. feldspar shows opt. ohar.+(alhite). These 
are surrounded by a shell of orthoolase(?). The lava may be a phonolite. 

Lower down the hillside faoing Villa de Teror, there appears a palé 
— grayish, thick lava bank with oolumnar jointings (12). It forms a steep 
oliff reaohing down to the bottom of B a r r a n c o M a d r e de A g u a 
on the southem outskirts of the Villa. This rock shows micr. a traohjrtoid 
textvire of minute feldspar laths and with sparsely larger grains of alk. 
feldspar. There are prisms of a pale-greenish clinopyroxene and also 
sphene (the latter in typioal cross-sections elongated aoc. to the b-axis). 
The pyroxene has ext. angle on (010) cA = 60° (aeg. aug.). Iron ore powder 
is seen in the peuste. The optics of the larger feldspar grains oould not be 
determined (anorthoclase or Na:sanidine?). The mafics form less than 
1/8 of the composition. Besides there are very sparse grains of a sodalite 
mineral powdered with hematite. The lava may be olassified as a trachjrte 
or a trachy-phonolite. 

A ohemioal analysis was made of this lava with the following results: 

Analysis no. 1. Sample no. 12 (HAUSEN 1953) of 
a light-grayish traohyte or traohy-
phonolite in the slopea south of 
Villa de Teror. (o. 750 m above 
the sea level). 
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Mol. prop. 
SiO, 69.60% 9884 
TiO, 0.78 » 97 
A1,0, 19.97 » 1954 
F e , 0 , 2.76» 172 
FeO 0.36» 49 
MnO 0.10» 14 
MgO 0.62 » 164 
CaO 1.85» 330 
BaO 0.30» 20 
N a , 0 6.30» 866 
K , 0 5.46» 680 
P , 0 , 0.11» 8 
V , 0 . 0.01 » 1 
Cl, 0.08» 11 
F , 0.03 » 8 
H , 0 + 1.39 » 771 
H , 0 - 1.22 » 

99.92% 
- O . . 0.01 » 

Norm: 
Q 3.3 
or 32.3] 
ab 44.2? 86,3 
an 8.8J 
hl 0.1 
C 2.2 

r S a l : 90.9 
en 1.6 
hm 2.8 
il 1.0 
ru 0.3 
ap 0.3 
fr 0.04 

E Fem 5.9 
H , 0 2.6 

Sum: 99.4 

Sum: 99.89% 

Analsrat: A u u s HKIKKIKXN 

Spec. gr. » 2.62 
( + 23.6 °C) 

N ioou valúes: 
8Í3=230«/i, ti = 2.3, p-=0.2, ol,— 
0.2. f ,=0.2, h + = 17.9, al=46>4, 
fm=13, 0 = 8, alk=33»/2, k=0.40, 
mg=0.27, qz=- -3y2 , a l - f m ' = 
32y2. a l - a l k = + 12. 

C. I. P. W. Clasaif. - I. 5. 2. 3. 
Pulaskose 

Magma type: pulaskitio 
Mol. prop. % normative feldspars 

Ab:An:Or^ 49:18:33 
MgO:FeO= 100:1 

RrtTUANN parameters (1952) for nomenolature: 
Al-17.97, FM-4 .49 , Alk-13.41, k - 0 . 4 1 , an-0 .16 , ca' 0.89. 

Light latite. 

The nfime latüe implies, as has been defined, a traohytic lava tbat 
shows transitions to the andesites — a traohy-andesite-containing be-
sides the A'ifeldspar also a plagioclase (or a soda-orthoolase). In tliis 
particular case ít was not possible to oarry out optio diagnosis. The few 
phenoorysts of feldspar in the slide do not show any kind of twins, and 
the minute rods in the paste have ind. of refr. < balsam. 
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It seems this salic lava type belongs to the upper seríes of the vol-
oanic beds, whioh oonsist of only light-coloured feldspar-rich rocks. A 
corresponding latite type has not been found so far, only a puzzolane 
(see below, page 46) which approximately shares that composition. 

Further down the slopes in the direotion of Teror, one meets with 
more of the salic volcanics at lower levéis, right down to the bottom of 
Barranco Madre de Agua. First there is a thick bank of a whitish tuff, 
of very soft consistenoy, then an agglomerate (no samples), then a sheet 
of dark lava (no sample) and finally tuffs, a bríck-red one and a yellowish 
one in the bed of the barranco. One is now at a level of 550 m above the 
sea. 

At a still lower level (500 m) lies the well-known spring of mineral 
water, F u e n t e A g r i a , east of Villa de Teror. Here a shaft has 
been dug, and a sample was kept of the lumps of rocks hoisted up from 
the interior (depth not known). Micr. it is (6) a trachytic type with pheno-
crynts of alk. feldspar and smaller crystals of a homblende in a paste 
consisting of tiny rods of sanidine (?) and a gray, isotropic substance. 
(ind. of refr.<1.64). Cavities in the rock are filled with a grajdsh brown 
subst. (analcime?). 

S u m m a r y of the volcanic stratigraphy on the mountain slopes 
from Cumbre de L o m o L a S o l a n a to F u e n t e A g r i a (Teror): 

Number of 
Altitude 

Top 1200 m 

1100 » 

950 » 

900 » 

900 » 

800 » 

700 » 
660 » 

560 » 
500 » 

sample 

16 

31 

17 

32 

46 

29 

12 
— 

— 
6 

Rock typo 

Plagioclase basalt 
(hbl-bearing) 

Homblende-augite 
tephrite 

Homblende-augite 
tephrite 

Hornblende-augite 
tephrite 

Homblende-augite 
tephrite 

Sodalite-trachyto 

Trachyt« (light-gray) 
Agglomerate 

Variegated tuffs 
Trachyte (porphyry), 

vesicular 

Locality 

Cumbre del Lomo La Solana 

Cuesta above San Isidro 

E of the pass on the road Teror 
— S. Mateo 

Paas in the divide, roatl Teror — 
S. Mateo 
Barranco S of the pass road Teror 

— S. Mateo 
Small quarry by the road. Slopo 
S of Teror 
10 m thickness, slop» S of Teror 
Below trachyte bank, a t Madre 
de Agua, Teror 
Barranco Madre de Agua, Teror 
Water shaft in Fuente Agria 
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At still lower levéis many salic lava beda certainly occur, judging from 
what the shafts in the surroundinga have revealed. 

The basic lavas in the upper part of the profile without doubt belong 
to the series that aocompanied the outbursts of the R. N. agglomerate 
materials. Alkaline basaltic lavas probably issued from the central part 
of the island. 

Jtidge eaat of Teror 

If we again tum to higher stratigraphic levéis, we may glance at the 
long ridge following the right side of the Teror valley L o m o d e l o s 
T i l o s — L o m o B l a n c o — A l t o s de S a n J o s é d e l Á l a m o . 
I have followed the entire range, beginning from the watershed in the 
Southwest. The ridge representa the divide between the Teror valley 
and Barranco de San Lorenzo. In this southwestem, higher-lying part, 
the ridge consists of the R. N. agglomerate in thick banks, in some parts 
capped by basalt lava sheets forming fíat topped summits. A sample of 
this lava was kept (30), consisting of augite phenocrysts (plenty) and 
stray grains of somewhat altered olivine. The paste is basaltic with 
plagioclaae laths, augite and ore. Cavities in the paste are filled with a 
colourless isotropic substance (ind. of refr. •^1.54). Vol. % of the augite 
appr. 30. The lava may belong to the tephrite-basanite lavas that ao-
company the agglomerate deposits of the Peléean outbursts. 

Proceeding along the ridge in a northeasterly direction, one finds 
again exposurea of basalt lavas in Lomo Blanco diacloaed in a aide-
barranco leading to the Teror valley. One sample from here is also a 
tephritic lava with euhedral phenocrysts of augite (abundantly) and of 
brown hornblende with an opaque fringe (ext. angle on (010) c A y=24°). 
The paste ia basaltic. — Lomo Blanco aeema to conaist in ita main (basal) 
parts of the phonolite lavas, covered on the surface with a lime crust 
(henee the ñame of the hill). 

Further northeast one arrives at Altos de San José del Álamo, ter-
minating in C u e s t a d e l a s P a l m a s . Still further northeast 
appears the gravel ground of the so-called Las Palmas' terrace which 
reaches to the sea shore. 

During a climb to the top of Altos de San José del Álamo, one will 
find the following sucoession of beds, starting from the side of the Teror 
valley (highroad): by the road there is basalt (300m above the sea), then 
there follow dark phonolite lavas, the same as are seen in Lomo Blanco. 
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Uphill there is a bank of a porphyry (sample 74). Mior. it shows plenty 
of clear alk. feldspar phenocrysts (rectangular), brown homblende and 
mica in a glassy, pilotaxitio paste also containing rods of feldspar and 
magnetite grains. The lava is a vitrophjrre. The texture is beautifully 
fluidal. — Further up the slope there lies a bank of the B. N. agglo-
merate formation forming steep oliffs bordering the valley. One will 
then find another lava bank (73) with relatively large plagioolase laths 
in a fine graíned groundmass of a basaltic textuie. There are small orys-
tals of a clinopyroxene and also soattered grains of a red-brown mineral 
(seo.). The plagioclase of the seoond gen. is abundantly present, mingled 
with p3rroxene, apatite and ors. Optios: 

Plagioclase: 2Fy=82°. Ext. angle i PM=26°. Comp. An/47 (I gen.). 

Pyroxene: ext. angle on (010)cAy=45° (diopside). 

This lava may be a plagioolase basalt approaohing andesite. 
The top lava sheet in the hill of San José del Álamo is a porphyrite 

(76) of muoh the same aspeot as no. 73. There are plenty of laths of plagio
olase (opt char. + =labradoríte) and also muoh feldspar in the ground
mass, mostly as stout rectangular grains. They leave a matrix turbid-gray 
and isotropio (glass?), in which are small orystals of magnetite. Stray 
phenoorysts of a pale-ooloured clinopyroxene are present. Ext. angle 
on (010) c Ay=61°. Moreover, one will find orystals of a red-brown 
mineral without perceptible oleavage, with strong refr. and birefr. 
(o. 0.020). The mineral shows no pleochroic changes. It endoses grains 
of magnetite and apatite. There are also patohes of a oolourless subst. 
without birefr. (analoíme?). The lava may be oalled a plagioolase basalt 
approaohing an andesite. The lava bank lies 650 m above the sea, and it 
has formerly had a muoh wider extensión. 

If we go down the northwestem slope of Altos de San José del Álamo, 
we enter an extensive terrain underlaid by the B. N. agglomerate reach-
ing northward to the road from Tamaraoeite to Teror. Basalts are met 
with at the foot of the slope, and they seem to lie immediately above 
the B. N. agglomerate, whioh appears in the right side of Barranco de 
Teror nearby. — This basalt seems to correspond to a type descríbed 
by E. JÉBÉMINB (1937) as an amphibole-bearing andesine basalt (»Boute 
de Teror ¿ Tamaraoeite»), of whioh a ohemical analysis also was made 
(see list of NiooLi-values page 376, no. IX). 

Along the left side of Barranco de Teror is a lava tongue of basalt, 
the origin of which may be sought in the volcano O s o r i o. The end 
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of thÍ8 tongue lies in the vicinity of La S a n t i d a d . It is, howe^er, 
already muoh eroded. No sample was guarded of this lava. 

The oourse of Barranco de Teror (Tenoya) from L o m o B l a n c o 
to the village T e n o y a is incised into a ground oonsisting at the base 
of phonolites overlaid by basalts, then of banks of agglomerate, then 
again of basalts. The latter form the right edge of the barranco for some 
distanoe to the north. In the left side of the same barranco there is first 
the lava tongue from O s o r i o that ends opposite Cuesta de las Pal
mas. This tongue is separated from the ridge of R i q u i á n e z by 
B a r r a n c o d e l P i n o . The latter runs to the north of La San
t i d a d , where it suddenly broadens and forms a plateau. 

The eastem flank of Lomo Riquiánez shows banks of the R. N. aggo-
merate in westward-tilted poeition. Behind these outorops lie dark traohy-
phonolites on higher levéis. These platy lavas also dip to the west. The 
disturbanoes may be due to fault movements along the valley side. A 
fault line seems to run between the agglomerate and the phonolite lavas. 

The agglomerate underUes the fíat ground to the north of La San
tidad. At the base of the agglomerate one will fínd basaltic lava banks. 
A sample of such a rock a little below La Santidad (28) consists micr. of 
a plagioclase-rioh rock also oontaining orystals of a p3rroxene and a 
red-brown sec. mineral (altered oUvine?). The matrix consists of plagio-
clase laths, pyroxene grains and ore and also a zeolite subst. The optics 
of the minerals in the I gen. are: 

Plagioclase: (2F not det.) twins aoc. to the Karlsbad and albite laws. 
Comp.: An/45. 

Pyroxene: 2Fy=46'' , cAy=38° (augite) 

This lava may be of the tephrite group that acoompanies the R. N. 
agglomerate. 

The lower courae of the vaUey 
(from Tenoya to the coast) 

On the stretoh down to the coast from a point where the Las Palmas 
—Aruoas highroad orosses the valley, there are some things of geological 
interest. 

Tenoya lies at the end of a long ridge whioh begins at Cuesta de Las 
Palmas and fringes the Las Palmas' terrace to the west. The ridge con
sists of basalt lavas (no sample) and lies on tuffs. On the opposite side 
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of the valley — at the road branch running to C a r d o n e s — basalt 
is also to be seen (51). It is an olivine basalt, perhaps of the post-Miocene 
effusions. It oontains plagioclase, augite and olivine in a paste of plagio-
clase, clinopyroxene and abundantly of magnetite. Plagioclase has the 
comp. An / 55 (according to the max. angle of ext. in the symmetrical 
zone). The olivine grains are partly altered. — When foUowing this lava 
bank along the road that leads to Cardones, one will find the lava cover-
ing a mighty mass of brownish tuffs disclosed in a large gravel pit. This 
tuff seems to continué to the north to the vicinity of the cinder cone 
C a b e z a d e l a R o s a (175 m) rising near to the coast (Fig. 2). Pro-
ceeding northwards along the barranco bottom from the village Te-
n o y a, we will find it relatively deeply incised into the fíat coastal vol-
canic ground, and not far from the mouth it narrows to a chasm-like 
canyon. Banks of a dark trachytic lava (64) are exposed in the vertical 
walls on both sides. Micr. this rock shows phenocrysts of an alk. feldspar 
in Karlsbad twins lying in a trachytoid paste with feldspar rods and 
aegirine prisms arranged in the common flow direction of the texture, in 
places also in arborescent bundles. Iron ore grains are sparse. No nephe-
line or sodalite is to be seen. 

Volcano 

Basalt 

Fig. 2. CrosB Bection in the Recent volcano Cabeza de la Rosa (basalt) resting 
on a basement of sediments and salic lavas (acc. to F. MACAU VILAR 1964). 

This trachyte lava is capped by thick banks of a basalt lava (no 
sample), forming a kind of terrace on both sides (edges of the canyon), 
This basalt seems to belong to an anoient lava stream which used the 
oíd valley of Tenoya before the rejuvenation of the erosión which in
cised the canyon into the fill. 
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There is a recent basalt lava stream in the narrow bottom of this 
young canyon; the point of issue is, however, not clear. A sample of 
the lava (62) is an olivine basalt with phenocrysts of olivine (clear) in a 
paste consisting of augite, magnetite and a colourless isotropic substance 
(maybe analcime). Plagioclase mícrolites are not to be seen in the paste. 
Henee the lava may be designed as a picrite or ankaramíte. 

The meseta on the right side of Barranco de Tenoya is capped by a 
basalt lava sheet (described later on page 66). The mentioned meseta 
forras part of the Las Palmas' terrace, to which we will tum our attention 
later on. 

Barranco de Teror—Tenoya is apparently a relatively oíd river 
valley that has several times been used to varying extent by lava streams 
ooniing from adjacent regions. An ancient fill of basalts was cut across 
by later erosión and a new valley bottom was incised. This in its tum 
was used by a long lava tongue coming from the Osorio volcano. Finally 
still younger streams filled the lower course. 

.The basement in which the primary valley erosión started consists 
of the R. N. agglomerate formation with its tephrites underlaid, as can 
be seen in the profiles along the north coast, by banks of phonolite. 

Barranco de San Lorenzo with the puzzolane quarriea 

This barranco begins in the vicinity of C a l d e r a d e P i n o 
S a n t o a small explosión cráter (maar) located in the R.N. agglomerate 
ground. The valley runs northeast, roughly parallel to the Teror valley, 
on its right side. The barranco ends at the village of S a n L o r e n z o , 
in the vicinity of which are situated the largest quarries of puzzolane 
to be found in the island. 

There are no rock samples at my disposal from the upper course of 
Barranco de San Lorenzo. I noticed the geologic features of the rock 
ground in the área during a traverso from Teror to Santa Brígida. Several 
barrancos and intervening ridges are traversed on this route. The start 
•was made from L o m o B l a n c o . Most parts are underlaid by the 
R. N. agglomerate covered with basalts in the ridges. The last ridge, 
opposite the Guiniguada valley, L o m o d e A n d ú j a r consists of 
mighty tuffs resting on phonolites. 

Lower down Barranco de San Lorenzo (to the northeast) one arrives 
at a hill, A l t o s d e S a n G r e g o r i o (450 m), rising on the left 
side of the Barranco (to the eaat of Cuesta de las Palmas). It likewise 
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consiats of the R. N. agglomerate, here and there oovered with basalts 
(tephriteí). 

After paasing Altos de San Gr^orío Barr. de San Lorenzo ends in 
a plain in whioh the village of S. L. ia aituated. On the frínges of thia 
plain (i.e. in the aurrounding hillaidea) there are many quarriea in a pale-
yellowiah puzzolane, the moat important ocourrencea of that material 
in the ialand. The largeat of the quarriea lie at the northem end of the 
Andújar ridge. 

By examining the vertical (and amooth) waUa of these quarriea (aee 
fig. 1 píate ]), one ia impreaaed by the homogeneoua appearance of the 
tuff: very few xenoliths and a acarcely perceptible atratifioation. The 
máximum thickneaa of the depoait ia not visible, aa the exoavationa do 
not reach to the bottom. The walls are no lesa than 20 m high in places. 
The rock is out into rectangular pieces for building material. It can easily 
be transported by lorríes, sinoe there is a road to the northem highway 
at T a m a r a o e i t e . 

A sample of the puzzolane (76) has been examined under the micr. 
and alao submitted to a chemical analysis. — Micr. there are fragments 
of alk. feldspar, grains of a red-brown subat., also small fragments of a 
phonolite lava (with hex. oryatals of nepheline, but no mafic minerals.). 
The matrix seema to consiat of glass shreda and pumice powder. The 
texture ia clearly tuffitic. Porea in the masa aeem to be relatively sparse, 
at least in the sample available. In this senae it ia differing from the Tene-
rífan puzzolane (HAUSBN 1956), in whioh the veaiolea are filled with a 
canary-yellow zeolitic substance. 

The results of a chemical analysis carried out of the puzzolane sample 
are given below: 

AnalysiB no. 2 Sample no. 76 (HAUSEM 1053) of a 
pale-yellowiah puzzolane from one 
of the quarries in San Lorenzo 
(NE sector of the island). 

Mol. prop. Norm: 

SiO, 69.06% 9794 Q 20.4 
TiO, 0.69 » 86 or 30.81 
A1,0, 19.62» 1910 ab 26.81 67.7 
F e , 0 , 3.70» 232 an l . l j 
FeO 0.06» 7 C 8.4 
MnO 0.23 » 32 . 
MgO 0.19» 47 i:8al: 86.6 
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CaO 
N a , 0 
K.O 
P.O. 
H , 0 + 
H,0— 

Analyst: 

Sum: 

Auus HKIKKINI 

0.28% 
3.06» 
6.21 » 
0.04» 
4.84» 
3.60» 

100.36% 

ÜN 

60 
492 
663 

3 
2686 

en 
hm 
il 
ru 
ap 

XFem: . . 
H,0 

0.6 
3.7 
0.6 
0.4 
0.1 

Sum: 

Nioou-values: 

6.3 
8.3 

100.1 

Sp. gr. not det. (porous 
and inhomogeneous) 

CI.P.W. Classif. -
Liparoae 

8i = 276, ti = 2.5, p = 0.1, h + = 75.8, 
a l=64, fm=16y2, c = l » 4 , alk= 
29, k=0.63, mg=0.09, q z = + 6 0 , 
a l - fm'=+381/2 . a l - a l k = . + 2 6 . 

- I. 4. 1. 3. 

KiTTMANN — parameters for nomenclature: Al — 17.67, FM — 4 39, Alk — 9.79, 
k - 0 . 6 3 , an-0 .28 , ca' 4.39. Light latite. 

The type ín question shares íts extremely salió composition with 
lava No. 12 (anal. 1) from Teror. It seems that the two rooks also lie 
Btratigraphioally olose to eaoh other. (Cf. also the anal, of a puzzolane 
in Tenerife, HAUSEN 1956, page 131!). — There seems to be muoh zeolite 
in the puzzolane (content of H,0+!). The silica surplus is here extremely 
elevated: this may depend on seo. silioifioation. 

In spite of the considerable thickness of the puzzolane deposit at 
San Lorenzo, it would be difficult to foUow the formation into the sur-
roundings. It appears in the west at San Gregorio, in the east for some 
distanoe along the Guiniguada valley (esp. in the left side opposite 
T a f i r a A l t a ) , i.e. in places where erosión has gone deep enough. 
It is fairly oertain that the puzzolane goes down the sides of the valley 
of Guiniguada to the city of L a s P a l m a s , where it appears at the 
base of the Miooene terrace. Here it is also oalled canto blanco and under-
lies the well-stratified littoral deposits (see next ohapterl). — I do not 
know of the depth of the puzzolane, since there are no immediately 
underlying volcamos at the base. The thickness of the formation may 
vary, however, since it has been spread over a very uneven eroded sur-
face, and, as in similar oases of voloanio mud streams, it has naturally 
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followed existing valleys or barrancos. In short, it has never had the 
shape of a sheet f lood. 

The absence of stratif ication in the huge puzzolane walls in the quar-
ries, or at leaat a very undecided one, has led to the assumption that the 
masa has moved on as a thick mud (lahar), in which there were tiirbulent 
streams. The sparseness of stone inclusions of alien lavas in the puzzolane 
is remarkable. One would have expeoted admixture of such material on 
the long way from the cwmftre-region to the coast. The puzzolane dif
iere on this scarceness of xenoliths from the Roque Nublo agglomerate, 
which was deposited later on and is very wide spread, although the major 
part of these xenoliths was certainly dragged from the core of the island 
(by explosions). 

The stratigraphic position of the San Lorenzo puzzolane is of some 
interest. The profile demonstrates that it underlies salió tuffs and lavas 
which in tum are capped by the R. N. agglomerate. The latter forms 
the whole crest of the ridge of L o m o d e A n d ú j a r . — What kind 
of rocks lie under the puzzolane here? one may ask. The author thinks 
that we will meet with the dark, platy phonolites on deeper levéis, the 
same formation that appears at La Laja on the east coast south of Las 
Palmas. 

The highroad from San Lorenzo to T a m a r a c e i t e runs due 
north along the broad valley of San Lorenzo (lower course). To the right 
there is a slope, forming the western limit of the so-called Las Palmas' 
terrace (here gravel-covered); to the left there runs a cuesta belonging 
to the eastem part of A l t o s d e S a n G r e g o r i o , terminating 
in a rocky cape not far from the suburb of Tamaraceite. The edge of this 
cuesta lies c. 400 m above the sea. 

At the south end of the cuesta there is puzzolane to a great thickness, 
capped by a brown tuff which is covered with a thick sheet of the R. N. 
agglomerate. The tuff (68) seems to be an explosión breccia with micr. 
a mixture of different minerals and fragmenta of lavas in an iron stained 
matrix. — Going north along the cuesta, one reaches a cape in which 
there is the foUowing sequence: at the foot of the slope is a (talus-covered) 
basalt (tephrite?), farther up-hill there is a huge bank of a pale-coloured 
lava (no sample). It is capped by an agglomerate (R. N. type), and the 
top sheet consists of a scoriaceous basalt lava (65). Micr. this rock is 
tephritic and shows phenocrysts of euhedral clinopyroxene (gray-lilac) 
asBOciated with magnetite grains; further one finds turbid crystals of a 
sodalite mineral. The paste consists of plagioclase laths, pyroxene and 
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ore, the texture is basaltio. No olivine can be seen in the slide. The share 
of the plagioolase in the paste equals the mafio componente. This lava 
undoubtedly belongs to the R. N. agglomerate formation, of which 
there is much in Altos de San Gregorio. 

From this prominent erosión cape onwards to the north, one first 
passes T a m a r a c e i t e , then the lower oourse of the barranco leading 
down to the sea, begins. On the way the course meanders between the 
limita of the Las Palmas' terrace to the ríght and a basalt table land to 
the left. The lowest stretoh of the barranco, however, runs acroas a part 
of the basalt meseta (aee map fig. 4t). 

The Ouiniguada valley train 

Thia valley begina with a head-iarranco at D e g o l l a d a C r u z 
de T e j e d a, 1 500 m above the sea. It runs fairly straight to the north-
eaat reaohing the coast in the city of L a s P a l m a s . The upper 
oourse of thia train ia oalled Barranco de la Mina as far down as to the 
vicínity of S a n M a t e o . From here onwards the valley goes by the 
ñame of Barranco de Alonso, reoeiving a tributary, Barranco de An
gostura from the left. After this junotion at Santa Brígida the stretoh 
of the valley ia called Guiniguada as far as the mouth in the aea. There 
are few tributaríes, the most important (exoept Barr. de la Angostura) 
being Barranco de Mirelea from the right aide. 

Barranco de la Mina. 

At high levéis around the head-barranco highland-basalts and their 
tuffs are met with. Lower down along the highway to L a a L a g u-
n e t a a there the B. N. agglomerate is exposed, rather deoomposed on 
the surfaoe. It is crossed by several dikes with steep inclination. I have 
only one sample (6) of these dikes, which waa taken from the rofid fork Laa 
Lagunetaa—Valleseoo (altitude 1 460 m). This dike (weathered on the 
surface) ahowa micr. a typical lamprophjT^ with phenocryata of brown 
homblende (rímmed with opacite) and pale-coloured clinopyroxene but 
also with stray orystals of a sodalite mineral. Magnetite is aocessory. 
The ground-mass ia very fine-grained with tiny latha of feldapar. It looka 
rather dark between + nic. (altered). There are ooloiirless patohes of an 
isotropio subrt., perhaps analoime. But there are also fibtous aggregatea 
of a yellowish colour with ind. of refr. <1.64 and weak birefr. Ext. ia 
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// along the c-axis (length slow). Cavities in the paste are filled in places 
with a zeolite mineral, in other with calcite (canter). Optios of the lead-
ing minerals are: 

Clinopyroxene: 2Fy=60° (average of 5 meas.) 
cAy=4I° (augite) 

Brown homblende: 2Fa=74° (average of 6 meas.) 
cAy=9°. (pleochr.: a-yellow, y-brown, 

barkevikite) 

This dike rock may most conveniently be called a vogesite-lampro-
phyre. 

Going down along the highway with its many tums in the mountain-
sides, one paases somewhat below the above-mentioned fork an exposure 
of a gabbro rock (sample 22): apparently an instrusive mass in the agglo-
merates. This occurrence waa first mentioned by J. BOUKCART (1937). 
I myself was conducted to the exposure by my Canarian coUeague S. BK-
NÍTBZ PADILLA. The rock has been dismantled, thanks to the deep erosión 
of Rio de la Mina, and cut olean through the road construction. 

This gabbro, the only one so far known on the island of a basic plu-
tonic boss, is rather doleritic under the micr. It shows plenty of broad 
laths of plagioclase in landom arrangement, augite, olivine and magne-
tite. The olivine is partly decomposed into an opaque substanoe penetrat-
ing into the host mineral along cracks. E. JÉBÉMINE has earlier (1937) 
exarained the same rock (if I am not in error) called by her »filon á La 
Laguna» and found that the plagioclase has the comp. An/44, rimmed 
with a shell of oligoclase (An/20) and with twins acc. to the Karlsbad 
and albite laws. 

In a slide of sample no. 22 the chief oonstituents have been examined 
with the foUowing results: 

Plagioclase: (2F not det.), max. angle of ext. in the zone i (010): 25°. 
Comp. An/45 

Pyroxene: 2F>'=53°-53.5° , c A y = 45,5° (augite) 
Olivine: 2Fa=80° (Fa=35%, hyalosiderite) 

Apatite is an accessory constituent. Magnetite grains are mostly 
enclosed in the augite. — The exposure may be considered the top-
most part of an intrusive mass which would certainly widen downwards. 

My sample was submitted to a chemical analysis, the results of which 
are given below: 
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Analysis no. 3. Sample no. 22 (HAUSEN 1950) of 
a doleritic gabbro intruaive rock, 
slightly altered. Roadside cut 
between Las Lagunetas and Cruz 

SiO, 
T Í O , 

A1,0; 
Cr.O, 
F P . O , 
FeO 
MnO 
NiO 
MgO 
CaO 
Na ,0 
K.O 
P , 0 , 
F , 
COi 
V.O. 
H , 0 + 

1 H . O -

- 0 

46.45% 
2.91% 

13.51% 
0.01 » 
3.74» 
7.29 » 
0.18 » 
0.03 » 
7.70» 

10.07 » 
2.97 » 
1.32 » 
0.61 » 
0.05 » 
1.11 » 
0.05 » 
1.31 » 
1.16» 

100.37% 
0.02 

Mol. prop. 
7703 

363 
1322 

1 
234 

1015 
26 
4 

1910 
1796 
479 
140 
36 
13 

262 
3 

727 
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an 

di 
hy 
ol 
mt 
cm 
il 
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Tejeda, Barranco <le la 
Norm: 

7 «» 

2: Sal: 

l¥em 
Sec. 
V.O, 
H , 0 

25. l | 
19.5) 

15.9 
6.9 
7.6 
5.4 

(0.02) 
5.5 
1.2 

(0.01) 

Ca CO, . . . . 

Sum: 

Mina. 

62 4 

62.4 

42.4 
2.6 
0.1 
2.5 

47.6 

Sum: 100.35% 

Analyst: AuLis HEIKKINEN 

Spec. gr. = 3.01 (+23.6°C) 

NiGOLi valúes: 
s i= 1071/2, t i=5.0, p = 0.6, fg=0.1, 
co ,=3.5 , h4- = 10.2, al=18y2, fm 
= 48, c = 25, alk=8i/2. k=0.23, 
mg = 0.56. qz=-26»/2 . a l - f m ' = 
-29>/2, a l - a l k = + 10. 

3.4. C. I. P. W. Claasif. - III. 5. 
Camptonose 

Magma type: essoxitio gabbroid 
Mol. prop. % of normative feldspars; 

Ab:An:Or = 36:63:ll 
MgO:FeO = 81:19 

RiTTMANN- parameters for nomenclature: Al — 12.16, FM — 27.36, Alk — 5.78, 
k —0.23, an —0.36, ca' —0.24. — «Olivine andesine trachy-basalt», i.e. a plutonio 

counte rpart 

This doleritic gabbro has been considered a kind of subvolcanic 
intruaive mass connected with the post-Miocene ohvine bearing picritic 
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basalt lavas in the highland nearby. This assumption oan soaroely be 
oorrect, however, on aooount of the difference in petroohemical sense. 
The author is inclined to think of a magmatic connection with the tephri-
tio and basanitio lavas which accompany the R.N. agglomerate forma-
tion in many parta of the island. 

I do not have enough observations, however, from this región (Bar
ranco de la Mina) to expresa any definite opinión. When exaniining the 
list of the NiGOLi-values (page 376), one will find a rather cióse resemblance 
to the basanitoid basalt from Barranco de la Dehesa (anal. no. VIII), from 
the north ooast in the región of Aruoas. This magma type is gabbro-
theralitic, and I suppose a« already mentioned, it belongs to a group of 
alkaline basalts associated with the R. N. agglomerates. 

Át L a s L a g u n e t a s there is the table-formed ridge L o m o 
d e E n m e d i o , oonsisting of a conoordant seríes of fíat lying basalt 
lavas. This fíat promontory perhaps only represents an erosión remnant 
of lavas which were formerly more extended in this upper part of Valle 
de Guiniguada. — At E l P o r t i l l o (on the highroad), where Lomo 
de Enmedio is connected with the nearby central highland by way of a 
narrow spine (or crest), one can see how the basalts follow uphill in the 
same fíat position forming a series of »eaccUonea». No doubt all these basic 
lavas have been emitted from fissures in the central highland. 

If we go down the highroad to the small town of S a n M a t e o 
(800 m), we first pass across a landscape of many cinder oones of reddish 
oolour. A rather imposing cone, M o n t a ñ a C a b r e r a (1 000 m) 
rises cióse to San Mateo and seems to belong to this group of cones. They 
are all as it seems of Quatemary age. The lava emitted from Mont. 
Cabrera is aocording to E. JÉRÉMINE (1033) an ankaramite-limburgite, 
the NiGGLi-values of which are to be found in the list page 375, no. 2 o. 

When following the highroad from San Mateo to T e r o r, one pas-
ses olose to the east of the volcano mentioned above, and several cuts 
in basalt lavas, emitted from this volcano, are seen. These lavas did flow 
down the valley in broad streams. — A sample of a basaltic lava (10) in 
Barranco de la Mina was taken. Micr. this rock consista of laths of plagio-
clase, grains of clinopjrroxene, of brown hornblende, of sodaUte and 
magnetite, all lying in a trachytoid paste. Optics are: 

Plagioclase: {2V not det.) Comp. An/66 (acc. to max. angle of ext. 
30", in the zone i M). Opt. char.4-

Clinopyroxene: (27 not det.) cAy=12° (aeg. aug.) 
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There are aleo oolourless, isotropio patohes in the mesostasís between 
the feldspar laths. The lava may be a tephríte and seems to be older 
than the basalt streams filling the bottom of the valley. 

In the left side of Barranco de la Mina along the highroad to D e -
g o l l a d a L o m o E l G a l l e g o (and Teror) there are many cuts 
through dark lava banks in a great succession. One sample (46) from a 
rather high level above the bottom of the barranco shows micr. the com-
position of a tephríte of the rather ourrent type whioh accompanies the 
R. N. agglomerate. Similar lavas were already desoríbed from ooourren-
ces in the mentioned degollada. 

Tuming back to Barranco de la Mina and following its course down-
stream one soon arríves to an angostura caused by the presence of a 
oinder cone grown up in the valley. No sample of this cone was taken, 
there seems, however, to be an olivine basalt of the younger series. 

Lower down the valley widens rather suddenly and is now oalled 
B a r r a n c o de A l o n s o , reoeiving B a r r . de l a A n g o s t u r a 
from the left. The whole valley floor is here ocoupied by basalt lavas 
forming a kind of plateau dissected by the named barrancos in rather 
deep gorges. This plateau lying between the two oanyons is called L o m o 
d e l E s p i n o . It is not olear from where these lavas have issued, if 
from the cone above mentioned, or from more distant venta (in the región 
of San Mateo?). 

On the left side of this lava filled valley stretch there lies a smaller 
explosión maar called C a l d e r a de P i n o S a n t o . It has per-
forated the B. N. agglomerate formation whioh composes the rídge 
known by the ñame o f L o m o de l a H u m b r í a . 

On the way from Caldera del Pino Santo down to the town S a n t a 
B r í g i d a (lying at a high level on the ríght side of the Guiniguada 
valley) one orosses the basalt lava fill of the same valley —. When ap-
proaohing Santa Brígida the valley is getting narrower. Barranco 
Alonso and Barr. de la Angostura join one another, and from now on the 
valley has the oharacter of an erosión gorge. There are, however, remnanta 
of the basalts on both sides in the shape of narrow erosión terraoes. 
They rest on a basement of light coloured, traohytic lavas (see later on!). 

Before we continué our joumey down the valley, we may tum back 
to S a n M a t e o (800 m) and from here follow the ríght hand rídge 
of the valley whioh plays the role of a watershed to the drainage áurea of 
B a r r a n c o de T e l d e and its tríbutaríes in the south. 

From San Mateo one has first to follow the highroad whioh leads to 
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Tenteniguada and after reaching a pass one has to stroll along the water 
shed down to the vioinity of Santa Brígida. This ridge consista in the 
main of the R. N. agglomerate formation with intercalated tephrite 
lavas (107) resting on oíd salic lavas. 

From the degollada D i v i s o r i a B e r m e j a l was foUowed to 
Santa Brígida. A volcano, C a b e z a d e L a s P a l m a s (825 m), 
was passed on the way. No doubt it is oontemporaneous with Montaña 
Cabrera at San Mateo. — The agglomerate masses continué forming the 
crest of the ridge in a northeasterly direction until one arrives at the 
Grovemment pump station (for the transfer of the water to the northern 
plantations). Here there is a break in the R. N. agglomerate and beneath 
the same a basalt lava bank (no sample) has been exposed. The agglo
merate lies immediately above the lava and this may be of tephritic 
nature. 

Divisoria del Bermejal — the long ridge — increases in height towards 
the vicinity of Santa Brígida, where some high profiles can be studied. 

In the precipioes facing the finca El Vinco not far from the sharp 
tum of the highroad above S. Brígida there is a sequence as foUows. 

Starting from the base one finds at first agglomerate banks without 
basement in sight (nepheline phonolites). Then there are two sheets of 
basalt (tephrites?) with an intervening tuff layer. Further uphill there is 
again the R. N. agglomerate in vertical precipices with an intercalated 
sheet of alk. traohyte. The top sheet is a basalt. The total height of the 
profile is c. 100 m. 

The alk. traohyte (94) is a porphyry with phenocrysts of alk. feld-
spar in a very fine grained paste of feldspar miorolites, pyroxene grains 
and ore powder. The pyroxene is green and prismatic (aegirine), mostly 
altered to opacite. Sphene is an aocessory constituent. 

The top sheet of basalt lava (100) is an olivine basalt. The summit 
sheet in M o r r o d e l a C o n c e p c i ó n farther northeast, a hill con-
nected with Divisoria Bermejal is of a similar nature. The sample from 
here (91) is also an olivine basalt, containing phenocrysts of olivine, 
largely altered to a yellowish substance, seemingly serpentine. Augite 
also belongs to the first generation. The groundma«s contains plagioclase 
laths, augite prisms and plenty of magnetite powder. The lava has a 
oomposition approaching picrites (or ankaramites). We may suppose 
that it is the last remnant of an once wide-spread sheet of lavas of the 
post-Miocene age. The hill in question is a typical erosión 'witness'. 
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The lower oourse of the Guiniguada valley from Santa Brígida to 
Las Palmas 

Compared with the upper course this stretch of the valley ís con-
siderably narrower; it has changed to a canyon which continúes all 
the way down to the capital. Depth of this canyon is not however, very 
great. 

If we now start our stroU down the valley from the vicinity of Santa 
Brígida we soon enter L a A n g o s t u r a that reaches to the vicinity 
of M o n t e L e n t i s c a l . Aswe have found already, the walls of the 
canyon expose basalts (ancient fill) forming terraces on both sides. The 
erosión of the river has, however, reached to a depth below the basalts, 
and a subjaoent pale-coloured trachyte lava has come to show (=the 
basement rock). One sample of the terrace basalt (13) from the vicinity 
of Santa Brígida is micr. a rather ordinary olivine basalt with plenty of 
olivine phertbcrysts and smaller crystals of a clinopyroxene and ore 
grains in a fine- grained groundmass of plagioclase, pyroxene and ore. 

The underlying pale-coloured trachjrtic rock (11) contains micr. 
clear alk. feldspar phenocrysts (anorthoclase) and prisms of brown 

-homblende in which are minute grains of zircon with a dark halo. The 
paste is miorogranular, streaky and may be devitrified glass. This lava 
is oertainly not of the oíd series but it lies above the puzzolane formation 
(not exposed in this profile). Above the trachyte there follows the R. N. 
agglomerate formation (in Cuesta de Andújar). 

In the ríght side of the valley, at Monte Lentiscal there are basalts 
to be seen (opposite the English Hotel), and a sample was taken from 
here (80). It is of the same ancient fill of the valley. Micr. this rock is 
likewise a rather ordinary olivine basalt. Optics of the chief mineral are: 

Olivine (phenocrysts): 2Fy=85°-88° (Fa~10%) 

This is the only mineral of the I gen. The groundmass is composed 
of plagioclase laths, pyroxene and ore. The plagioclase is very sparsely 
present, augite is on the other hand abundant. Consequently the oolour 
Índex is high (about 80). Remarkable is the high iron content of this 
rock; the magnetite grains being in some cases olustered to the olivine 
phenocrysts. The aspect of this rock is rather fresh. There are no signs 
of alterations in the olivine crystals.^ In examining the groundmass 
under the micr. one will find a rather high frequency of cavities which 

*) Except a narrow rim of iddingsite. 
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are filled with fibrous aragonite aggregates or with bundles of zeolites. 
The rock is piorítio in oomposition as is the case with the basalts farther 
up the valley bottom. Evidently they all belong to one and the same 
train of lava floods. 

In L a A n g o s t u r a paasing the west foot of the cone M o r r o 
C r u z d e l I n g l é s (whioh has a cráter open to the north) there are 
vertical walls through the basalt lavas. The left hand wall was olimbed 
and a stroU was made to the ridge in the west.D i v i s o r i a d e An
d a j a r. On the way up to this ridge (of a middle height) a ground was 
orossed consisting of dark phonolites (no sample). The ridge itself con-
sists of the R. N. agglomerate formation in rather hard banks which 
form the fíat topped crest line. This was foUowed to its northem end in 
the vicinity of S a n L o r e n z o , where it suddenly ends with a steep 
slope, leading down the puzzolane quarries at this place. 

The sucoession of strata in this northem end is of some interest. One 
will find here at the base the puzzolane formation whioh is oapped by 
a trachyte and by a brownish-yellowish tuff layer. This supports a brown-
ish tuff, and the latter forms the basement of huge masses of the R. N. 
agglomerate. 

The trachyte lava (71) shows micr. phenoorysts of alk. feldspar in a 
glassy matrix of a streamlined texture. There are also flakes of brown 
mica and scattered grains of a pale-coloured olino-pj^oxene forming 
also clusters; magnetite and apatite are the acoessories. 

The brownish-yellowish tuff (70) resting on the trachyte bank shows 
mior. fragments of feldspar and pyroxene and angular pieoes of a trachyte 
lava, all lyíng in a glaasy substanoe dotted with ore grains. The tuff be-
longs evidently to the underlying lava. 

The topmost tuff layer (69) has been quarried for obtaining building 
materíals. Mior. it has (like the former tuff) a typioal pyroolastic texture; 
the rock is soft and well suitable for the shaping of building stones. 

A notable oiroumstanoe about this profile is that salió lavas lie be-
tween the puzzolane and the R. N. agglomerate. Evidently these salió 
volcanics belong to a períod which followed the great outbmrsts of the 
phonoUte lavas of the island. These salió products are to be kept aside 
from the oíd salió seríes of lavas and tuffs in other seotors of the island. 
As was mentioned earlier (page 48), the puzzolane is probably under-
laid by phonolitio lavas. 

Tuming back to the Guiniguada valley, we may examine its sides 
downwards from L a A n g o s t u r a . At the small village of L a C a l -
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z a d a, lying in the valley bottom opposite Monte Lentiscal, there ís a 
basalt lava stream (somewhat eroded), perhaps having ÍBsued from the 
subrecent oone of C r u z d e l I n g l é s . The lava can be foUowed down 
the valley to the big bend at L a F l o r i d a in the vicinity of Taf ira 
Baja. 

The lava that filis the entire bottom of the valley here, has a sorae-
what weathered surfaoe, and along the flanks there have been incised 
narrow canyons down to the basement. Although the surface of the lava 
is smoothed, there are still a number of huge lava blocks, rootless masses 
that were floated with the lava stream in the surface («lava ships»). The 
reader is referred to fig. 1, píate II. 

If we examine the nearly vertical profile in the right side of the valley 
(below Tafira Alta) we will find, from the base upwards the foUowing 
strata: at first there is a bed of a ooarse conglomérate (disolosed by the 
young canyon at the wall) carrying huge boulders. This is capped by a 
series of basalt lava beds and intervening tuff layers (to be studied along 
a path in the Botanioal Garden of Tafira (looated in the steep slope itself). 
Sainples from here are three (from the base uphill: 108, 111, 90). They 
are all olivine bearing, picritic basalts. Occajsionally the phenocrysts of 
olivine are much corroded. In the groundmass between the oUvine grains 
we will find plagioclase laths, augite and ore grains (only a trifling amount 
of the first named component). Xo doubt these lavas belong to the post-
Miocene effusions. 

The uppermost of the lava sheets is capped with pjToolastics, by . 
weathering converted into a fertile soil. These ejecta may have been 
strewn into the surroundings from the cráter of a solitary cone in Tafira 
(of Quatemary age). This cone has grown up on the base formed by the 
above mentioned basalt lava sheet that seems to have a wide extensión. 

On the left side of the Guiniguada valley, opposite Monte Lentiscal 
there rises C u e s t a d e A n d ú j a r (the north end). The top sheet 
of this ridge consists of the R. N. agglomerate resting on salic lavas and 
these on puzzolane. This last named deposit is of great thickness and may 
correspond to the puzzolane at S a n L o r e n z o not far to the west. 

From the northem end of Andújar the Las Palmas' gravel covered 
terrace begins, forming the left side of the valley right down to the city. 
The right side is on the other hand formed by four basalt lava sheets 
resting on the stratified conglomérate with heavy boulders. This conglo
mérate cannot be idéntica! with the R. N. agglomerate but must corres
pond to the superficial terrace conglomérate of a post-Miocene age — i.e. 



68 Hana Hauaen 

to the conglomérate lying at higher levéis in the oppoeite side of the val-
ley. The basalt lava beds belong to the post-Miocene effusions. 

The lowest course of the valley will be described in the next chapter 
dealing with the Las Palmas' terrace. 

Some g e n e r a l a s p e c t s of the Guiniguada valley. — This 
more than 20 km long valley train offers many interesting geological 
details for a closer study. It can be stated that the original valley was 
eroded in a thick sheet of the R. N. agglomerate formation which per-
haps covered the major part of this northeastem sector of the island. 
The river erosión also worked down into the basement of this formation, 
consisting of the nepheline phonolitic lava and tuff series, — in places 
also into the underlying rhyolitic — trachji;¡c formation. This river 
erosión was going on at a time when the heavy masses of coarse gravel 
material was deposited over the Miocene Las Palmas' terrace, at that 
time (in Pliocene) being a coastal fíat. The material carried down the 
valley train consisted of an astonishingly coarse material, and the com-
position of all the boulders and stones was phonolitic, demonstrated 
already by L. VON BUCH (1825). Consequently, the Guiniguada valley 
was an important highway for the transport of incredible masses of 
boulder material traced from the central highland of the island. But such 
a gigantic transport demanded a steeper gradient than what is now the 
case, and one has to imagine a sudden rise of the island in that period. 

Then the emissions of the very fluid basaltic lavas started, — form-
ing vast sheets in the slopes. These lavas are all of piorite basaltic kind, 
and their floods filled the bottoms of many of the barrancos belonging 
to the drainage pattem of this sector. The Guiniguada valley was also 
used by these currents, as we have seen. Later on erosión has incised a 
can yon in this bottom fill, and in this way lava terraces have been formed. 
Ultimately young basalt lavas ran down the new canyon from some 
cinder cones on the right side of the valley. 

The región of Bandama, La Atalaya and Barranco de San Roque 

This rather limited área, crowned with a number of more modem 
volcanio cones and with a spectaoular explosión hollow, is an attraction 
of the first order for the visiting geologist as well as for the ordinary 
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tourist. The área lies only about 10 km distant from L a s P a l m a s 
and can easily be reached by car, even up to the summit of the Bandama 
cinder cene, from where there is a strange outlook in all directions. 

Caldera de Bandama, the Bandama voloano and La Atalaya 

Caldera de Bandama is not really a caldera in the strict sense of the 
word; it is far too small to be called that kind of volcanic depression. 
The diameter NW—SE is only c. 870 m, its depth is 180 m. The rim of 
the hoUow lies c. 400 m above the sea level. Immediately to the NW of 
the hoUow there rises the Bandama volcano (660 m above the sea), a 
coke black cone without any cráter in its top. 

The author has arrived to the conclusión the Bandama depression 
may be called an explosión cráter or more precisely a maar. The reason 
for this opinión will become clear from the charaoteristics told in the 
foUowing. 

The Bandama depression was first studied by L. VON BucH (1825), 
and this explorer found it to be a very well rounded hoUow lowered into 
the rock ground consisting of conglomérate, trachyte, tuff and a basalt 
sheet intercalated. The rim is crowned with stratified masses of small 
stones, i.e. lapillis (cf. with the fig. 3). He found the formation to have 
a great resemblanoe to the Mid-Italian craters of Nemi and Lago di 
Albano in Latium. This seems to have been a very reasonable comparison. 

Several geologists have later on visited this curious deep hollow, 
such as S. CALDERÓN Y ABANA (1880), L. FERNÁNDEZ NAVARRO (1925) 

Fig. 3. Caldera de Bandama (región of Atalaya) according to L. VON BTJCH (1825). 
L — explosión ejecta of salic material. T — white tuff. C — conglomérate. Black — 
intervening basalt lava. 8 — salic lavas (rhyolite (?)). Unsigned basement — 

phonolites (7) 
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and J. BouRCART (1937) and ultimately F. MACAÜ VILAR (1969). The 
former three have expressed one and the same opinión: Bandama is an 
explosión cráter. MACAU VILAR, on the other hand, has related the origin 
of the hollow to the outbursts of the near lying Bandama voloano: the 
hoUow is the immediate result of a withdrawal of lava from the basement 
of the present depression, and this is in the reality a small 'collapse cal
dera'. 

In examining the rims of the hollow, I have found them covered 
with layers of a small-stone conglomérate of chiefly salic lava types. 
The outward inclination of c. 10° is well perceptible. It is evident that 
these deposita aettled around, when the hollow was opened by the ex
plosión blasts (in fact there were severa! blasts judging from the stratifi-
cation of the conglomérate). We may suppose a rock ground consisting 
of salic lavas and the R. N. agglomerate was during these acts per-
forated. These rocks may correspond to VON BUCH'S «conglomérate» and 
»trachyte». The cause of the explosions may be sought in the levéis, 
where the island's basal ground water is situated (c. 220 m below the 
present caldera-bottom). It is possible that molten basalt lavas have at 
Bome times brought about a vaporization of the ground water, and pres-
sure has cleared an escape of the steam. These lavas in the underground 
did not have any relation to the lavas and slags which piled up the cone 
of Bandama nearby, but to the older Quatemary volcanoes in the sur-
roundings. When the Bandama c o n e was in aotivity, the Bandama 
« c a l d e r a » already existed, aa it can be seen very clearly: the walls 
of the »caldera» are weathered, whereas the cone is fresh, with glassy, 
coke-black slags and lapilli that have slided down right to the bottom of 
the «caldera». The cone is of the same age as those on the side of Jinámar. 

In times preceding the outbursts of the Bandama volcano there was 
much volcanic aotivity in the surroundings, as is manifested by the 
rather imposing cones M o n t a ñ a d e A t a l a y a , M o n t a ñ a 
d e T a f i r a , M o n t a ñ a P e l a d a and L o m o d e l V i e n t o 
etc. — The Bandama cone has ejeoted masses of slags and lapillis also 
over the ridges in the south of the site, as one may find when following 
the road from Atalaya to San Roque. — AU the volcanoes enumerated 
(older and more reoent) have been piled up on a basement consisting of 
the R. N. agglomerate, well exposed in the sides of the canyon of L a s 
G o t e r a s . 

We may now look at some geologíoal details in the región and bríefly 
describe samples coUected (25, 60a, 87, 89, 91, 98, 99, 110, 117, 163). 
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The lowest members in the series of the subjacent ground apparently 
oonaist of phonolites (cf. with La Laja). Expoeures of such rooks are 
seen in M o n t e L e n t i s c a l . From this level (300 m) they drop 
rather suddenly to the coast in the ea«t. Above the phonolite there are 
banks of the R. N. agglomerate. This formation is here of a great thiok-
ness. The sample from L o s T o s o o n e s (60a) is mior. a vitrophyre 
with a rather pyroolastio texture. It oontains fragmenta of alk. feldspar, 
of plagioolase and grains of a pyroxene, all mingled with fragments of 
alien lava rooks. They lie in a glassy matrix oontaining microlites of 
feldspar. There are also numerous small sphaerolites, a colourless iso-
tropio substanoe surroimded by a dark shell. Sphene is an accessory 
oonstituent. The lava bank whioh appears as steep oliffs by the road is 
apparently capped by the R. N. agglomerate. 

B a r r a n c o d e l a s G o t e r a s , whioh limita the Bandama-
caldera enciroling wall in the south, shows great exposures of the yellowish 
puzzolane in its bottom. This is overlaid by the R. N. agglomerate, and 
thia in ita tum by basalts lavas and lapillis extending over the ridge of 
E l P a 1 m i t a 1 (right side of the mentioned barranco). 

Along the highroad whioh runs from La Atalaya down to this barranco 
and then tums up along the right side of it there are first enormous ex
posures of the R. N. agglomerate formation into whioh this stretch of 
the barranco haa been inoiaed. The formation is oovered by a series of 
basaltic lavas and tuffs appearing in long cuta at the side of the high
road. A sample of the basalt (99) is a tephrite oontaining phenocrysts 
of plagioolase, angite and sparingly olivine (rather altered to a brownish 
subst.). The groundmass consista chiefly of augite, ore and a colourless 
subst. with weak birefr. (zeolite). 

These basic lavas belong no doubt to the agglomerate formation, an 
aaaociation very common in the island. 

These tephritio lavas are in the creat, in the right aide of the gorge 
of Las Goteras capped by a lava of a different nature, being more salió 
in composition (89). Micr. one will find phenocrysts of augite and brown 
homblende (with a dark corroaion rim), feldapar latha (olear) and magneite 
crystals. They all lie in a paste with feldspar, aegiiine and ore powder. 
Sodalite grains are also present. Texture is porphyritio, not fluidal. The 
optios of the phenocrysts are: 

Plagioolase: 2Fy=73°, Ext. angle a'A(010)=33'' (max.) Comp.: 
An/66±2 
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Clinopyroxene: 27y=55°, cAy=56° (Ti: augite) 
Homblende: cAy=19°. Pleochr.: a-yellow, y-brown 

This niay be a transition type between tephrite and phonolite. The 
rock ¡8 quarried on a Btnall scale. 

A lava bank by the road to San Roque near M o n t e L e n t i s c a l 
(altitude o. 300 m) is dark, fine-grained (98). Micr. it is a rather light 
type, sparingly containing phenoorysts of clinopyroxene and brown 
hornblende, sodalite and laths of a plagioclase. Sphene also oceure. These 
components lie embedded in a very fine-grained matrix of short feldspar 
laths mingled with a dark mineral (cryptocrystalline) and iron ore 
powder. Stray magnetite crystals are also to be seen. Apatite is an acces-
sory constituent. The colour ratio of the rock is appr. 20 —. The óptica 
of the chief minerals are: 

Plagioclase: 2F>'=79°, yA(010) = 36°. (det. on 3 ind.) Coinp.: 
An/60 

CHnopyroxene: 2Fy=69°, cAy=45° (det. on 2 ind.) — (aiigite 
with an amount of aeg. mol.) 

Brown hornblende: (2F not det.), cAy=8°. (a-yellow, y-brown, 
rimmed with sec. niin.) 

This lava may belong to the family of tephritic nepheline (sodalite) 
phonolitea, class V (nomenclature by RITTMANN). The comp. of the feld
spar microlites in the paste may be more alkaline. — The lava bank 
lies under a thick sheet of the R. N. agglomerate which in turn is capped 
by olivine basalt. 

Degollada Bermejal — Barranco de San Roque -- Telde 

In the upper región above 600 m there seems to be mostly basaltic 
lavas (no sample), covered on the surface by a red lateritic soil. Lower 
down there is the tephritic lava described above, and we then reach ex-
tensive fields covered with brown and black lapilli (from a volcano 
nearby). Under this cover there are rock surfaces of a basalt lava (153). 
It is an olivine basalt containing phenocrysts of augite (plenty) and of 
olivine, the latter surrounded by a brown fringe. Magnetite crystals are 
associated with these minerals. The paste is very fine-grained and rich 
in augite and also magnetite, whereas microlites of feldspar are restricted. 
The composition is that of a picritic basalt, a common type met with 
among the post-Miocene lavas in the eastern declivities of the island. 
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Barranco de San Roque waa not sufficiently investigated. There 
is a cinder cone half way up the barranco called E l M o r r o . The out-
burets from this vent have strewn the surroundings with much lapillí 
and ashmaterial, i.e. over the slopes in the vicinity of L a S o l a n a . 

The lower conree of Barranco de San Roque widens considerably with 
the approach to T e 1 d e, and the bottom is filled with gravéis. There 
are many dry, braided water oourses in this train. The valley seems to 
have been eroded into the weak substratum of the puzzolane {cardo 
blanco) formation. This rock appears just outside the city of Telde form-
ing the core of the ridge E l E s p o l ó n . In a great cut at H o y a de l a s 
C a n t e r a s there are numerous caves dug by the aborigines in pre-
Spanish time. 

J. BouRCART (1937) mentions the occurrence of a »rhyolite» (belong-
ing to the older series) in the middle course of Barranco de San Roque. 
According to his geological map, this place is somewhat to the east of 
the village of San Roque, visible as an eminence in the ground whioh is 
generally covered here by younger basalt lavas. 

The Las Palmas' terrace 

The northeastem part of the island, with the exception of La Isleta 
(the peninsula), consists of a relatively low and smooth ground which 
has the shape of a broad, flattened cone of accumulation material i.e. 
a kind of elevated »delta». It suddenly ends at the sea shore with a steep 
cliff of c. 80—100 m height, and this is fringed by a low sandy beach 
or a shore platform with a gentle inclination to the sea. The inner limit 
of this platform lies c. 15 m above the sea. On this fíat the city of Las 
Palmas extends for several km along the shore. — The great cone (the 
»delta») is furrowed by a number of barrancos roughly arranged into a 
radiating pattern. The main erosión channel is that of Barranco Guini-
guada which has been dealt with in more detail in a preceding chapter. 
Marine abrasión in Quatemary time has worked the above mentioned 
escarpment, and it is evident that the terrace has formerly had a much 
wider extensión seawards. The apex of the great cone lies in the región of 
T a f i r a A l t a (Monte Lentiscal) c. 300 m above the sea level. The 
limits of the flanks of the »delta»-fan are difficult to fix, but fig. 4 may 
give an approximate idea of the extensión. The total área of the terrace 
comproses 25—30 sq. km. It represents a somewhat monotonous and 
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Fig. 4. 1 — ])lionolito luvaa (S. Cristóbal), 2 — fossil-bcaring horizon, 3 — 
olivino ba.salt lavas, 4 — boulder top-conglomerate, .T — Quatornary beach sand, 

(! — youiiR olivino basalt lava sti'cain (in thc riuliiiguada valley). • 

desert — like landscape, in spite of the fact that it forms the irnraediate 
surroundings to a big and fJourisliiiig city. 

The Las Palmas' terrace is well known aniong the geologists chiefly 
by its content of a fossil marine shell fauna in some of its calcareous 
layers. This fauna is from the Miocene (Vindobonian) age. I t is one of 
the very rare occurrences of fossil bearing beds in the Canaries, allowing 
one to some extent to determine the age of the volcanic products related 
to the terrace. 
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Among earlier investigators wlio lia\'o examined the terrace (or more 
])roi)orly: the stratigra])]iy of the same) iiicluding the marine fossil fauna 
found here \ve should mention at first L. voN Bucir, tlien P. BARRER 

W E B B and SABIN BERTHELOT, CHARLES LYELL, S. CALDERÓN Y ARANA, 

A. BoTHPLETz and V. SIMONELLI, L . FERNÁNDEZ NAVARRO, J . BOUR-

CART and finally M. WARTEL SANOIL. The present author has niado no 
furtlier study of tlie iiiatters inA'olved iii the stratigrajjhy. In later time 
T. BRAVO has kindly given me many details and also profile sketclies to 
eom])]eto earlier observations. These profiles will be dealt witli in the 
followjng. 

To get an idea of t h e a t r a t i g r a ]> li y in a more compreJiensive 
way I sliall describe the succession of the strata in various seotors of the 
escarpmeiit, starting from the nortliwesteni córner and tlicn following 
the oscarpment of tlie terrace all the way to the región soutli of Las Pal
mas. 

Description of localities 

If wc start at the moiith of B a r r a n c o d e T e n o y a (see the 
small toijographical-geological map of the terrace área, fig. 4!), we will 
find the edge of the terrace already well formed. Here its upper parts, 
howevcr, are not of sedimentarj'^ material biit of basait lavas. Thoy are 
remnants of an once vast basait lava flow (or flows). The lavas are of 
olivine basait. These lavas rest on agglomeratcs apparently of Mioceno 
age. At the sea shore there are again banks of lavas, this time of i)hono-
lites. 

In the cape of E 1 R i n o ó n jiitting oiit into the sea at the extreme 
western end of Balúa del Confital, there is the following profile (Fig. 5): At 
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Fig. 5. Coast profilo W of Bahía del Confital, at El Rincón. The tuff is quarried. 
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the sea shore there ia a dark platy phonolite lava (quarried) of unknown 
thiokness. This lava is oapped by a thiok layer of agglomerate, and thia 
in ivan by a brown tuff (69). This has micr. a typical pyroolastio texture 
containing also lithophyses. — The agglomerate inoluding the tuff is in 
tum capped by a lava bank of a trachyphonolite (63), dark in hand 
speoimen. Mior. it displays a trachytoid texture with fragments of a olear 
alk. feldspar and also orystals of clinopyroxene that seems to be diopside 
(with an ext. angle on (010) cAy=45°). There are abundant pores in the 
groundmass, in whioh the interstioes between the feldspar laths are of a 
glassy substanoe. 

This deoidedly salió lava is oovered by sheets of the large basalt 
meseta mentioned above (60, 61). Mior. one finds phenoorysts of olivine, 
in no. 60 almost oompletely altered to iddingsite, whereas in no. 61 the 
same mineral is rather olear. Euhedral orystals of augite also oocur in 
the I generation of oomponents. The groundmass shows a basaltic texture 
with laths of plagioclase, grains of augite and magnetite. The óptica of 
the phenoorysts (in 61) are: 

OUvine: 2Fy=t86° (oorroded forms, F a = 10%) 
Augite: 2Fy=69'', cAy=41'' (in some grains zonal) 

The lava may be designated a piorítio olivine basalt. 
If we prooeed along the ooast, i.e. along the south shore of Bahía del 

Confita!, using the road that leads to P u e r t o de L a Luz , we 
approach the steep oliff of C a b e z a d e l M o r r o (175m)faoingthe 
sea. The geologioal profile has been studied earlier by F. MAOAXT VILAR 

(1958), later on by myself in oompany with T. BRAVO. The suooession 
of strata is as follows: 

At the water's edge one finds a kind of canto blanco of a thiokness 
that oannot be disoovered without borings. The road runs along the 
same bed. The next bank in the profile is a reddish porphyry of iype 63 
(desoribed above). The bank is slightly inoUned to the east (owing to 
fault movementsí). This lava is oapped by a sedimentary oomplex oom-
posed of conglomérate and sandstone with a puzzolane layer at the base. 
All these strata obviously belong to the Miocene terraoe formation 
(kinds of beaoh sediments?). The series is overlaid by a scoriaceous lava 
of a basalt oomposition (no sample from here) whioh seems to have moved 
from west to east (1). If one dimbs the escarpment higher up, other basalt 
lava banka in a fíat position (nearer the top, interoalated with a conglo
mérate layer) will be found. 
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Farther along the road there is much soree ooveñng the strata on 
the slopes. The upper edge, however, always consista of basalt, whereas 
down at the base canto blanco is seen for a while. 

T h e a s o e n t o f t h e r o a d t o T a i n a r a o e i t e . — Leaving 
the outskirts of Puerto de la Luz and heading for Tamaraoeite, one has 
to climb a cuesta where exposures are to be found. At the base there is a 
lava bank of a hauyne phonolite (88 d) showing micr. phenocrysts of 
alk. feldspar and orystaJs of hauyne with a brownish marginal zone. 
The feldspar is in Karlsbad twins (opt. char. —. ind. of refr. < 1.54= 
sanidine). The paste oonsists of feldspar laths. pyroxene and iron ore 
grains —. This lava is oapped by a basalt bed (88 c) showing mior. laths of 
albite-twinned plagioolase, augite and ilmenite flakes and also grains of 
olivine. The augite also appears as large euhedral orystals. It shows ext. 
angle on (010) cAy=46°. The olivine is marginally altered to iddingsite 
(the small grains completely ohanged). This lava is oapped by a tuff of 
considerable thiokness. Real sedimentary strata seem to be absent from 
this profile; they may be met at deeper levéis than in the cuesta. It seem» 
thát the lower ground at the foot of the cuesta, stretohing northward 
into the city of Puerto de La Luz consists of the sedimentary members 
of the terrace formation, covered on the surfaoe with drifting, oalcareous 
sand, the same sand that lies in the I s t h m u s of G u a n a r t e m e 
(see below!). 

After climbing the cuesta and advanoing along the road to Tamara
oeite one has to follow the left side of B a r r a n c o d e l C a r d ó n , 
where a basalt lava appears in the side profiles (88 a), oonsisting of olivine 
basalt with olivine (altered), augite, pla.gioclase and flaky ilmenite. The 
texture is dolerític, of a ooarser grain than in the preceding basalt. The 
amount of augite seems to exceed that of olivine. On the other hand, 
plagioolase is an important component, the type is richer in that mineral 
than is usual among the post-Miocene lavas in general. — The basalt 
is oapped by a grayishtuff and this in tum by a superficial sheet of lime-
oemented gravéis. The basalt is quarried. Perhaps the barranco discloses 
Miooene sedimentary strata in its deeper parts. 

E. JÉBÍMZNB (1033) has described the occurrenoe of a hauyne bear-
ing phonolite from B a r r a n c o de D o n Z o i l o (vioinity of Barrio 
Sohamann). The present author has been unable to lócate this occurrenoe. 
Aooording to her this lava is an ordanohite with plagioolase as the 
dominating feldspar (An/40—60). The paste on the other hand, contains 
an oligoolase (An/20). Of mafio oonstituents, there are brown homblende 
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(corroded), augite and sphene, with apatite and ore as aooessories. This 
rock may belong to the same group as the phonolites exposed in the 
cuesta farther northwest towards the bay of Confital (sample 88 d). 

Since there are no data about the stratigraphy exposed in Barranco 
de Don Zoilo, the position of the lava sheet is unknown. 

B a r r a n c o d e S a n t a C a t a l i n a . — At the mouth of this 
rather short barranco out into the edge of the Las Palmas' terraoe there 
is the geological profile earlier described by L. FERNÁNDEZ NAVARRO 

(1925) and illustrated by a diagram. Aocording to him the sequence of 
beds is as follows: at the base is a kind of basalt lava of unknown thick-
ness; it is capped by a littoral sandstone. Then there follows a thick 
layer of canto blanco and a fine-grained sandstone, the latter oontaining 
a fossil littoral fauna. It is surmounted by a reddish earth which contains 
fossil wood fragments and also shells of land snails. At the top there is a 
layer of oalcareous, fine-grained drifting sand which has migrated over 
the ground from the north. 

Road cuts have recently been opened along the new autostrada 
which ascends from the city to B a r r i o S c h a m a n n , situated at 
the upper edge of the terrace. Here strata are disclosed. At my request 
T. BRAVO has sent me a profile sketch of this sector of the terrace. (Fig. 6). 
'Che plañe of the profile is oriented c. northeast—southwest. If we start 
'\vith our scrutiny at the base there appears at first a massive puzzolane, 
layer, the bottom of which is invisible. Uphill in the escarpment it be-
<̂ omes somewhat stratified. Then there follows a layer which endoses 
iieavy, angular boulders of phonolite lavas. In the hanging beds there 
i 9 an altemation between sand and gravéis of varying kinds up to the 
fossiliferous littoral beds: a marine shell fauna in layers which altérnate 
with layers of Litothamnium (of Miocene age). Further up in the profile 
we find stratified, coarse gravéis with boulders that were embedded in 
Ihe Roque Nublo agglomerate. These layers are topped with superficial 
limestone costra. The total height of the profile from the foot (Quatemary 
jnarine limit) is 55 m. 

This interesting profile reveáis a ohanging history involving migra-
tions of the shore line and other events. The lowest layer, the puzzolane 
or canto blanco, wa* deposited from mud-streams when the island lay 
rauch higher than now. Then a subsidence occurred, and the sea invaded 
this ooastal sector, first depositing littoral aands and gravéis. Then, with 
the deepening of the shore waters, fossils were aocumulated; then regres-
.í ion oommenced again with a general rise of the island (in the Pliocene 
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Fig. 6. A section across the strata of tho Las Palmas' terrace in the city of L. 1'. 
according to T. BRAVO. 

age?) and muoh coarse material was deposited in the shape of gravel 
sheets. — Theee layers were extended much farther seawards than now, 
of oouree; later marine abrasión has deatroyed much of the deposists 
and pushed baok the esoarpment (in the Quatemary period). 

If we go round the cape from where the profile above has been drawn, 
we enter 

B a r r a n c o d e L a s M a t a s . — This ends with a rather open 
cross-profíle in the escarpment. BRAVO has sent to me a stratigr.-profile 
of this barranco-month at L a s R e h o y a s . From the same locality 
(left side of the barranco) ROTHPLETZ and SIMONBLU (1890) have gathe-
red their richest harvest of the Miooene marine shell fauna. I myself 
have easily found beautiful speoimens of Oatrata etc. — BBAVO'S strati-
graphio sequenoe is here oommunioated (from base to top): f^^% '*^ 
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Lowest sheet is of a gravel conglomérate without any 'Roque Nublo 
material' among the pebbles. It is a pre-Miooene gravel deposit. In the 
middle part of the profile there appears the fossil beañng limestone 
(Mioceno) capped by a bank of »phonolite» lava (no sample available). 

The list of fossils found in this limestone of Las Rehoyas will not be 
quoted here; the reader is referred to the paper by ROTHPLBTZ & SiMO-
NBLLi. A bank of Litothamniuní limestone that lies above the fossil fauna 
beds, can be followed along the esoarpment for a considerable distanoe. 
The fossil horizon lies acoording to BRAVO O. 66 m above sea leval. 

The uppermost bank in the Las Rehoyas-profile consists of basalt 
(88) of considerable thiokness. Micr. this rock is a typioal olivine basalt 
wíth phenocrysts of olivine and augite and also plagioclase laths in a 
paste of augite and ore and a colourless, isotropio subst. The optios of 
the chief minerals axe: 

Plagioclase: 27y=80° (average of 5 det.) 
a'A(010)=34°. Comp.; An/60±2% 

Pyroxene: 27y=69°, cAy=52'' (Ti-augite) 
Olivine: 2 F o = ' - 89° (Fa = 23±2%) 

The type differs somewhat from the basalt in the cuesta to the south 
of Puerto de La Luz, being of a more picritic kind. 

L. FBBKÁNDBZ NAVABBO (1926) descríbed the same profile and in 
his sequenoe of strata the lowest bed is a puzzolane or carUo blanco (of 
unknown thiokness). This is overlaid by a conglomérate bed (the same 
mentioned by BRAVO). Above it there lie the fossil bearíng littoral beds, 
the Litothamnium limestone and so on. 

At a short distanoe to the south we arrive to the mouth of B a r r a n c o 
G u i n i g u a d a . — This is the main erosión valley orossing the 
terrace. Just before its mouth (in the city) it reoeives B a r r a n c o Se-
o o from the right. I rayself have to some extent examined the lowest 
stretch of this barranco; later on I Have received complementary data 
from T. BRAVO (including a cross-profile drawing). 

In the ¿arranco-bottom theie lies puzzolane, cream-coloured of un
known thiokness. No stratification in the mass is perceptible. The oover-
ing layer is a conglomérate separated from the former by an erosión 
surfaoe. The conglomérate is not homogeneous, but altemates with 
layers of a platy sandstone. No doubt they are littoral sedimenta. At s 
level of o. 90 m above the sea there is a limestone bank oontaining a fos-
flil marine shell fauna oorresponding to that of the fossil bearing bed in 
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Barranco de Las Matas. A layer of oaloareous algae {Litothatnnium) followB 
next and this is topped by huge masses of very ooarse gravel material 
oontaining boulders deríved from the B. N. agglomerate formation. 

The puzzolane or canto blanco can be seen in olean vertical (artificial) 
exposures at the side of the highroad which climbB Barranco Seco on 
the way to T a f i r a B a j a (a locality not far from the oity's water 
works). 

When following the highroad up to Tafira in southwesterly direction 
one soon arrives to the upper, plain surfaoe of the terrace. This is covered 
with lime-̂ o«ca which ha« oemented the underlying gravéis. The aspect 
of the landscape in this upland región is desert-like. 

Farther uphill in T a f i r a A l t a one approaches the volcanic 
cone of Tafira. The plain ground is here underlaid by basalt lavas which 
have been desoríbed earlier (page 57). When entering this lava plain 
with its superimposed volcano one has left the terrace in proper sense. 
From now on the ground oontinually rises in southwesterly direction 
towards S a n t a B r í g i d a . 

C o a s t p r o f i l e s from La V e g u e t a (L.P.) t o J i n á m a r . 
— On this stretch along the east coast there are plenty of opportunities 
to study the stratigraphy of the terrace, exposed as it is in the sea cliffs 
as well as in some bfurranco mouths. One soon finds that the geológica] 
oonditions have ohanged considerably. 

Along the highway to Jinámar (and Telde) we have always the coast 
esoarpment to the right. It is here fringed by a shore platform tilted sea-
wards and ending in a rocky shore; (vioinity of S a n C r i s t ó b a l ) . — 
Here the rooks consist of a phonolite (46). It is of the rather common 
type, nepheline and aegirine bearing and with the traohytoid texture. 

This lava exposed at the water's edge is inland covered by a reddish 
earth. In the baokground t>here rises a ledge with almost vertical walls. 
It is an outorop of a mighty lava bank with columnar jointings, in a fíat 
position, although it is rísing somewhat to the north (and it finally dis-
appears in this direction). The lava rests on red tuff layers. These have 
been calcined by the heat of the hanging lava. It is evident that the same 
lava bank formerly oontinued far to the east, where now the ooean rollers 
attack the shoals, a result of a powerful marine abrasión. 

Some samples of this lava rock (140, 160) were examined under the 
micr. They show a typical trachytoid texture like that of the rock at 
San Cristóbal nearby. The rock contains phenoorysts of alk. feldspar 
and of a olinopyroxene, greenish, euhedral. Nepheline prísms and aegi-
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riñe are strewn in the groundmass, also raagnetite. Óptica of the ohief 
minerals are: 

Alk. feldapar: 2Fa=60° (Karlsbad twins, anorthoclase) 
Clinop3nx)xene: 2VY=12° cAy=46° (aegiríne augite) 

Of seo. substanoes there are patches of oalcite and also epidote in the 
paste. 

The phonolite bank ís oapped by a layer of canto blanco. This is in 
tum overlaid by a bed of well worn pebbles oonsolidated to a conglo
mérate by lime infiltration. It is evidently a beach gravel now lying c. 
60 m above the sea. This layer is covered by a basalt lava sheet, an oli-
vine basalt, containing megaaoop. visible phenocrysts of olivine and 
augite. Uphill along the esoarpment there foUow conglomérate masses 
of large pebbles, apparently of the same kind appearing farther north 
in the upper parts of the terraoe. The conglomérate seems to continué 
with growing altitude above the sea far to the west, it can be followed 
to the vicinity of Tafira Alta. 

Farther south along the highway which leads to J i n á m a r this 
passes through a tunnel across the above mentioned thiok phonolite 
bank. At the southem entrance to the tunnel there are exposures of 
canto blanco oí great thickness, lying above the phonolite. The latter 
dips under a low angle to the south, and finally it disappears under the 
sea level. — The canto blanco is covered by the top conglomérate roughly 
stratified. This can be followed all the way to the open ground of Jiná-
mar, where the slopes are furrowed into a veritable 'bad land'. In Jiná-
mar we have a kind of depression partly filled with young lavas. 

In L o m o d e l C a p ó n a ridge belonging to the terraoe to the 
north of Jinámar there is a small barranco disolosing a yellowish-white, 
Boft limestone, or more exaotly a calcareous silt, hardened to a rock. 
Judging from its cross-bedding and its fine grain, this deposit must be 
of eolio orígin (and of Miocene age). It is quarried for a kiln in the vicinity. 
The deposit is covered by the usual coarse top-conglomerate. 

On the inner side of the broad embayment, in which J i n á m a r 
is situated, rooks of nepheline phonohte appear on the road from M a r-
z a g á n to T a f i r a A l t a . These lava banks may oorrespond to 
the phonolites seen at the highway on the east coast at L a L a j a . 

After passíng the young voloanoes at Jinámar and heading south 
along the coaat highway into the direction of T e 1 d e one soon reaohes 
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the spine of a long ridge croseed by the road in a out. Here oíd basalts^) 
are exposed. Then to the right there are long exposures of a canto blanco 
all the way to the edge of B a r r a n c o d e S a n R o q u e opposite 
Telde. Here the Las Palmas' terraoe can be considered to termínate in 
southerly direotion. 

When examining the upper surface of the terraoe from the coast to 
the vioinity of Tafira Alta—E 1 M o n t e , one will almost everywhere 
find the coarse conglomérate, lime-cemented or covered with a crust of 
tosca. The general inclination is towards the sea (some degrees only). 
The radiating pattern of the barrancos which dissect the plain indicates 
its flattened conioal shape. Whereas the edgo at the coast is no more 
than about 100 m (and lower), the surface rises to about 300 m in the 
vicinity of E l M o n t e . It can be considered to have its apex here. 

G e n e r a l f e a t u r e s of t h e s t r a t i g r a p h y . — I f w e 
now take a look at the inner composition of the terrace, the areal exten
sión of which is at least 30 sq. km, we will find (as regards the many bar
ranco cuts in the peripherical parts) that there will be the foUowing 
sequence: 

At the base there lies a phonolite formation which is mostly invisible, 
but which in the SE. rises to a considerable height. It is the same when 
going west along the northem escarpment. At Puerto de la Luz there is 
also an exposure of phonolite at the foot of the cuesta. 

The salic lava in question is overlaid by a thick sheet of canto blanco, 
the material of which belongs to the phonolite eruptions. Upward in the 
profile this canto blanco is foUowed by a conglomérate and sandstone of 
a littoral nature (delta sediments!) —. There then foUow the interesting 
fossiliferous strata with marine shell fauna and an agglomeration of 
oalcareous algal concretions of Miocene age. These are capped by littoral 
sandstone. 

Higher up in the profile there appear the very coarse conglomérate 
masses which cover the entire área of the terrace. The limit towards under-
lying soft — in parts fine grained — littoral deposits is a s u r f a c e 
o f e r o s i ó n . In the steep cuts of the escarpment one can see how 
the top gravel sheet masses have completely buried the oíd barrancos 

i. e. of post-Miooene age. 
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and depressions. We have here a hiatus in the sedimentation procesa. 
Whereae the underlying beds are well stratified and mostly of finer 
grain — sometimes alternating with conglomérate beds of well rounded 
single — the top-conglomerate is a veritable jumble of sub-angular blocks 
and stones, some of the fornier of spectacular sizes. These boulders con-
sist exclusively of phonolitic material, not of basalts. 

ll̂ The oonditions point to the existenoe of four different stages of 
terrace formation: 1) a period of positive shore migration (in Miooene 
time) with a gradual delta-sedimentation, the material having been 
carried to the shore by rivers. This period of slow sinking was followed by 
2) emersión of the sedimenta above the sea, and they were eroded in 
barrancos; 3) then there oocurred (in the Pliocene period?) avalanohes 
of coarse volcanio material born somewhere in the highland behind the 
terrace. This stony jumble was spread as a thiok sheet out over the 
(furrowed) delta deposita. This spreading reaohed far beyound the present 
shore Une; 4) later on, in the Quatemary period, the shore line was worked 
back, and a shore platform was formed in front of the escarpment. With 
the emersión in late-Quatemary and sub-Recent time the sandy beach 
was left dry and this shore platform — with a gentle grade to the sea — 
has been used in the planning of the oity of Las Palmas. At the same time 
also the Isthmus of Guanarteme was left dry, giving room for the build-
ing of the port oity of La Luz. 

In the procesa of acoumulations there was alao a partioipation of 
lava inundationa, first before the deposition of the puzzolane (i.e. in the 
pre-terraoe period) and later on after the puzzolane and beaoh gravéis 
had been laid down. StiU later on lavas flooded the terrace again, ohiefly 
in its border parts in the south and in the northwest. The first mentioned 
lavas are phonolites, wherea« all the later outpourings consist of olivine 
basalt lavas. Finally there are the Quatemary to aub-Reoent emiasions 
of olivine basalt lavas along the cross-going barrárteos and in the depres-
aion of Jinámar, Moat potent are the lava streams in the Quiniguada 
valley. 

The reader is referred to the small topographic-geologic map of the 
terrace área, fig. 4. 

More reoently the coarse angular gravéis of the top aheet of the ter
race has been impregnated with lime {tosca bloTica), the result of aemi-
desert climatio oonditions. The lime solutions have risen from below (as 
bioarbonate), and with the eacape of the carbón dioxide at the surfaoe 
lime carbonate has preoipitated, partly as cement between the lava 
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fragmenta, partly as ooherent sheets (in the surface). This whitish oover 
givee the surroundings of the city an almost desoíate aspeot. The super
ficial tosca blanca can be followed inland for many kilometres, i.e. until 
we meet with the reddish soil of the higher lying volcanio ground. The 
efflorescence of the lime carbonate in the terrace surface may be due to 
the presence of the litothamnium-la.yeTs in the interior parts of the ter
race and on the shell beds olose to them. 

The phenomenon of tosca blanca is in Grand Canary not so oommon 
as in the eastem islands, but in them the primary souroe of lime is far 
more abundantly present — in the basalts that constitute the major 
part of the underlying rock ground. 

The Las Palmas' terrace is in fact a remarkable feature in the geologio 
structure of the island. In no other sectors there are any such mighty 
aooumulations of detrital products as here (cf. with the geologioal map!) 
Only in the far south — arround the lower oourse of Barranco de Argui-
neguín we may find another accumulation, chiefly consisting of gravel 
material (resting on puzzolane). Thia also is in an upUfted position. — 
We may in a later ohapter (in Part II) devote some attention to this 
problem of limited ooastal aooumulations. 

Istmo de Ouanarteme 

As has been mentioned, the península of La I s 1 e t a, in Quater-
nary time an island, has been oonneoted to the mainland by a low isthmus 
of sand — oalled Istmo de Ouanarteme. Its narrowest part lies olose to 
La Isleta, measuring only o. 400 m here. Southwards, the isthmus widens 
rather suddenly and rises to join the cuesta of the Las Palmas' terrace. 
Here an área of drifbing sand — a fine-grained, whitish oalcareous sand 
— is met with; — most of the other parts of the isthmus is oovered by 
the blocks of the city of Puerto de la Luz. 

It was stated ahready by VON BUOH (1825) that the sand here is 
oolithio in nature. Every one of the rounded grains has a core of a frag-
ment of a caloareous shell of marine organisms, and it has oonsequently 
nothing to do with volcanio »ashes». 

The composition of the basement of the isthmus is not visible, exoept 
to a small extent in some beaoh profiles in the west — at P l a y a de 
L a s C a n t e r a s . — Here, at the end of Calle de Nicolás Estébanez 
there is a low abrasión esoarpment, attaoked by the surf at high tide. It 
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consiBts of a dark calcareous sandstone, reaching some distanoe into th& 
sea as a platform. This layer resta on a conglomérate. Upon the sand
stone there lies the mentioned fine calcareous sand. — When foUowing 
the beaoh in the southerly direction to the vicinity of the cannery fae
tones, one will find that the shore profile grows higher. Here is the edge 
of a low plateau showing altemating layers of small-pebble conglomérate 
and a reddish earth. These deposits are apparently of a later date than 
the calcareous sandstone. Further in a southwesterly direction, the de
posita come to an end in front of a boulder masa, consiating of basalt 
lava scree derived from a high edge of the Laa Palmas' terrace (a short 
distance to the soiith). — As has been mentioned earlier this terrace (of 
Miocene sedimenta) is here capped by sheets of lavas of basalts forming 
the sharp edge. 

Some hundred m off the sandy beach of Guanarteme or Las Canteras 
(the well known bathing playa of Las Palmas), there extends a row of 
low rocks or arrecifes, seen only at low tide. They are oalled L o s R o m 
p i e n t e s , and they consist of relatively hard lime-cemented sand
stone and conglomérate which occur along the shore, as we have seen. 

The geological age of these sandstones and conglomerates is not pre-
cisely fixed, it may, however, be contemporaneous with the Miocene 
littoral sedimenta in the Las Palmas' terrace (upper part). 

We have lately been informed of the composition of the deeper lying 
ground of the isthmus thanks to the many deep drillings executed in-
side the área of the harbour of L a L u z (the port of Las Palmaa). I t ia 
due to the courtesy of the Head of Obras de Puertos in the city and of 
the executive officer in El Museo Canario in Las Palmas that the author 
haa received reports, plans and profilea baaed on the records obtained. 
The operations were carried out in order to gain a necessary insight into 
the geologic conditions of the harbour bottom between La Isleta and 
El Parque de San Telmo (in the south) with the aim of planning a new 
dry dock. 

The plana accompanying the reports are on the scale of 1:6 000 and 
give a picture of the bottom relief (in 1 m iaobatha) as well as the looa-
tion of the deep borings. 

If we at first look at the bottom relief, we can discover a submarino 
ridge which indicates the presence of a lava tongue stretching southeast 
from La Isleta for a considerable distance. This lava may have been 
emitted from the vent of M o n t a ñ a d e l V i g í a which risos cióse 
to the north of the harbour. The mole of Generalísimo Franco has been 
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laid (2 km) along this submarine edge. The lava may be of Quatemary 
age and have issued when the sea was considerably lower than now. 

On examining the geologic profiles from the drill boles, we wjll find 
that a great deal of the harboui área is underlaid by the puzzolane (or 
the canto blanco). This formation meets at various depths inside this 
área. It emerges at the sea bottom near the shore, where the oíd 'Hotel 
Atlántico' is situated. Here the puzzolane has a thiokness of 6.5—7.6 m 
It is underlaid by a »basalt» drilled to a max. depth of 17 m. I have not 
a sample of this »basalt» at my disposal, but perhaps it is a dark phono-
lite? For Rome distance offshore the thickness of the puzzolane attains 
a max. of 10.0 m. Here it is covered by a sheet of a young basalt. — 
Other drillíngs closer to the north shore of the harbour bay have proved 
the existence of basalts and «conglomérate» (volcanic slags?), but no 
puzzolane. 

We will find from these records obtained by drillings that the harbour 
is underlaid by puzzolane (canto blanco) in parts covered by ba«alt lavas 
connected with the volcanoes of La Isleta. The máximum depth to whioh 
the puzzolane has been drilled is 10 m (perhaps more). This fact means 
that, when the puzzolane was deposited here, the ocean level was con
siderably lower than at present (c. 26 m below zero mínimum). This state 
of affairs may have occurred in the earlior Miooene period, before the 
commencement of the positive shore migration which led to the succes-
sive deposition of the shell-bearing Miocene littoral sediments exposed 
in the terrace cuts above the city and described in the preceding pages. 

At my request, El Museo Canario in Las Palmas has sent me three 
samples of puzzolane taken from three different sites in the terrace base-
ment. These looalites and samples are as follows: 

1. 'Barranco Guiniguada, lado de San Roque' (sample 46) 
2. 'Subida de la carretera de Las Palmas al Barrio Schamann' (sample 

46) 
3. 'Carretera de El Rincón a Casa Ayala' (sample 47) 
The two first samples are of a rather firmly Consolidated puzzolane 

(canto blanco), and of them slides have been made. Sample 47 is very much 
softer and was subjeoted to a chemical determination of the peroentage 
of SiOj. 

Sample 45: an isotropic, light-brownish, non-crystalline mass, porous 
with fragments of a nepheline phonolite lava. 

Sample 46: an isotropic detrítal mass (pumioe) containing stray laths 
of alk. feldspar (albite). 
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Sample 47: det. of SiO,=66.42% (Mineral-Chem. laboratory of the 
Univereity of Helsinki—Helsingfors). The valué corresirands to that of 
the nepheline phonolites. It i» slightly leas Bílioa-rich than the puzzolane 
from San Lorenzo (SiOj—59.06%, anal. no. 2, sample 79). 

The puzzolane or canto blanco undoubtedly belongs to the period of 
outbursts of the phonoUte lavas of the aotivity of the central type with 
its lahara (mudatreams) Consolidated later on. In La L a j a at the 
east coast there is a olose assooiation as we have already seen, between 
the nepheline phonolite lava banks and the deposits of puzzolane, the 
latter lying above the lavas (and at the top covered with the coarse 
terraoe grávela). 

La lakta 

The Btrange appendix on the northeastern comer of Grand Canary i 
would be an island itself, if the ocean level were to rise for about ten i 
metres. It has, of oourse, previously really been an island, during the time i 
of the Quatemary eustatic transgression. Now it is firmly united with I 
the mainland by the low, sandy I s t h m u s o f G . u a n a r t e m e . | 
The Isleta offers a shelter from the (mostly atrong) northerly trade winds, | 
and in that shelter has been oonstructed the important port of La | 
Luz. I 

La Isleta has an área of only 12 sq. km and it consista entirely of | 
volcanic products, if we disregard some sand accumulations on the ooasts ¡ 
and in a shallow basin in the centre. La Isleta oomprises not less than 8 | 
cinder oones of different ages (Quatern.- Becent), roughly arranged in a | 
ring around a basin filled with alluvium. The volcanoee standing at the | 
west coast «ire relatively oíd (Quatemary), wherecM in the north and east i 
there are fresh-looking cones with their crátera and lava streama. The 
chief cones are called as foUows: M o n t a ñ a A t a l a y a (or M o n t . 
d e l F a r o ) (260 m), M o n t . L a E s f i n g e (126 m), M o n t . 
V i g í a (200 m), L o m o s C o l o r a d o s (260 m) and A l t o s d e l 
C o n f i t a 1 (120 m). This laat named ia a ruin of a caldera. 

M o n t a ñ a d e l F a r o consista of ashes, lapiUis andslags. In the 
top there is a cráter open to the northeast. A lighthouse stands on the 
Bouthem rim. From the east side lava has been sent down to the plain 
to the east. The lava soon embraced, however, almost the whole oiroum-
ference of the cone and sent a stream to the southwest in the direction 
of B a h í a d e l C o n f i t a 1. On the way a hill of older lava was sur-
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Founded like an island. The end of the stream then plunged into the sea, 
At a later date this end has been vigorously attacked by the breakers, 
and pinnacles and grottos have been formed, the place bemg known by 
the ñame B a j a de l o s S a r g o s (Cf. miorophoto fig. 1, píate X). 

On the east side of the central basin (100 m abo ve sea), there is a row 
of rather fresh volcanic oonee lying in a NE—SW direction. From the 
southemmost of them, M o n t . d e l V i g í a , a stream has been sent 
down to the (present) commeroial port, and this rock is quarried. Mont. 
Vigía has a rounded kettle-like cráter. To the east of the row there lies 
the soUtary oone of M o n t . d é l a E s f i n g e . From here to the east 
the ooast has a rocky cape jutting into the ocean and this, together with 
some small islotes, may be remnants of an ancient platform upon whioh 
the new volcanoes have been «tccumulated. 

The northwest ooast of La Isleta shows abrasión cliffs exposed to the 
inoessant attaok of the trade wind surf. A platform has been out in earlier 
times — a wide 'atrandflat' of c. 30 ra altitude, and the cUff exposes ba-
salt lavas and tuffs. The bank of basalt forming the platform itself shows 
beaiitiful oolumnar jointings, giving in the plain a network, a joint pat-
tem, aooording to L. VON BUOH (1826), reminding one of the well known 
»Giants Causeway» in Antrim (N Ireland). The relatively oíd volcano 
nearby. L a s L o m a s C o l o r a d a s , oonsisting of lavas, slags and 
tuffs, seems to have formerly extended far into the sea, and oonsequently 
it is of a relatively oíd age. 

The westemmost promontory of La Isleta is formed by the volcano 
A l t o s d e l C o n f i t a l (120 m), also of relatively oíd age. It is a 
half destroyed oone with its precipioes faoing Bahía del (üonfital. Here a 
downfanlting seems to have ooourred: the half of the oone has been out 
away, and the northem part stands with a high bluff against the shore. 
At the foot of the preoipioe there extends a low shore platform oonsisting 
of brown stratified tuffs with a sUght inoUnation towards the fault line 
(inwards). The tuff contains a great number of lava inclusions, it may be 
better called an agglomerate. It seems here has formerly existed an ex
plosión cráter some distanoe off the shore hne. The agglomerate and the 
tuff layers are (with unconformity) oapped by a horizontal sheet of 
light yellowish, oalcareous sandstone oontaining snail shells, — a Con
solidated beach sand. 

There is not much to be seen of the substratum of the Isleta volcanoes. 
L. VON BuoH (1.0.) mentions the oooiirrence of â »Conglomerat von Tra-
chjrtstüokchen» appearing on the both ends of the row of small oones 
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arranged in a line NE—SW across the Isleta. One occurrence is at Bahía 
del Confital, where a lava (emitted from Montaña del Faro) has embraced 
it with two arms. VOK BUCH means that this conglomérate formed a kind 
of platean (surface cover) in time before the eniptions of th? Isleta vol-
canoes followed. 

The central part of La Isleta is a olosed basin with even ground (al-
luvium) deposited here by rain wash of tuffs and lavas in the surrounding 
slopes. These sediments contain sometimos remains of animáis (lizards), 
maybe of late-Quat«mary age. 

I have only a few samples of the basaltio lavas (2, 3, 68) from La Is
leta and one of an ejectum of a coarse-grained eruptive rock (4). Two of 
the basalts are of the lavas from Montaña del Faro, a fresh looking lava, 
micr. consistmg of clear, corroded olivine crystals and also augite crystals 
(euhedral), lying in a glassy, dark matrix. One sample was taken of a sea 
cliff northeast of the volcano, the other from a large lava stream that 
ends at Bahía del Confital (from a point situated a short distance NE of 
the Headquarters of the Artillery). The third sample (68) is from a thiok 
lava bank at the sea shore in the western promontory at Bahía del Con
fital, where a small fortress is situated. This last named lava rests in a 
fíat position on brown tuffs, well stratified. 

It is not clear at first sight if this last named lava belongs to the near 
lying (relatively oíd) volcano Altos del Confital. Further investigations 
have, however, shown that it can be traced to this volcano. 

The volcanio bomb (4) was found at the rim of a relatively large ex
plosión cráter appearing in the north side of Montaña del Vigía (N of the 
oommeroial harbour's Muelle del Generalísimo). Here in the slopes a great 
number of bombs and stones of ejecta lie around. This one is an anortho-
site, coarse grained and rather fresh looking. An examination on the 
Urstage gave the foUowing results: 

Plagioclase: 2Fy=78° (2 det.), a'A(010)=33°. Comp.: An/60 (low 
temp. form) (Cf. microphoto fig. 2, píate X) 

The shdes do not contain other constituents. — Similar anorthosite 
bombs are also known from the island of Lanzarote (HAUSEN 1959). 

J. BouBCAKT (1937) has published a cross-profile of the steep abra
sión coast in the north side of La Isleta (page 48), and this figure shows 
no less than 4 sheets of basalt lavas with interstratified littoral sediments, 
the lowest already petrified (lying below the zero level). On the surface 
of the plateau (edge) there lie scoriae dating from the latest eruptions 
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[ of the volcano (del Faro) which seems to have been of a 'Strombolian' 
nature. Judging from the etratigraphy in the profile there seems to have 
been emersión of La Isleta before a new lava emission from the volcano 
ooourred, then the island was subjeoted to subsidence (following an 
outburst of the near lying volcano). 





T h e E a s t e r n D e o l i v i t i e s of t h e I s l a n d 

(Between Barranco de San Boque and Barranco de Tirajana) 





Gteneral oonditions 

Thís large sector of the island has not been very thoroughly inves-
tigated by the author. Its geologioal appearanoe seems to be somewhat 
monotonous. There are large expanses of basaltio lavas and tuffs sloping 
gently toward the coast. Theso origiiially relatively smooth declivities 
have been furrowed by many rívers, now generally dry, with a system 
of barrancos dividing the slopes into a number of broad rídges. They do 
not reach down to the sea, but in front of them is an alluvial lowland 
forming an open sandy ooast — with some promontoríes. 

The basalt lavas, a rather thiok seríes well displayed, for instance, 
in the vertical walls of the important Barranco de Guayadeque, have 
been crowned with a number of volcanic oinder cones in more reoent 
times (see the geol. mapl), the most important of them being M o n t a ñ a 
d e L a s P a l m a s between Valsequillo and Telde. These voloanoes 
have also oontributed to the lava floods, in places filling oíd barrancos. 

The basement is mostly hidden under these basalt lavas, but there 
are some barrancos and valley heads, where the basement is displayed 
and where it can be studied. The best exposures are to be found in the 
amphitbeatre-like head of Tenteniguada, a kind of »semi-caldera». The 
large and deeply-incibed Barranco de Guayadeque further south does not, 
remarkably enough, expose any rock formations older than the post-Mio-
oene basalts. We have to go further south, to the vicinity of T e m i s a s, 
to get a view of the older rocks of the basement (following the highroad 
of Agüimes—Temisas). 

In our geological descríptions of the eastem sector of the island we 
must follow along the erosión channels of the slopes, ohiefly along Bar
ranco de Telde and Barranco de Guayadeque, to get an insight into the 
interior on the mountains. The former route is the more interesting one, 
where we will find many profiles, príncipally around T e n t e n i g u a d a 
(in the head región). Barranco de Guayadeque on the other hand ha« 
in spite of its walls several hundred metres high, only exposures of basalt 
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lava beds. But the barranco representa a problem in itself, as we will 
find later on. 

The stretoh of Barranco de Telde, inoludíng its head región, the 
Bemi-oaldera of Tenteniguada, can most oonveniently be investigated 
along the highroad from S a n M a t e o to T e n t e n i g u a d a and 
further along the road that desoends from this village to V a l s e q u i l l o 
and to T e l d e . 

South of this sector the slopes can be investigated along a rosid that 
asoends from B a r r i o de I n g e n i o toan altitude of 800 m. 

An examination of the profiles along Barranco de Guayadeque must 
be made on foot up along the boulder-filled bottom of the canyon, a 
somewhat tiresome walk. 

The southemmost part of the sector in question can be studied along 
the highroad from Agtiimes to Temisas and further to Santa Lucia de 
Tirajana. 

San Mateo—Tenteniguada 

If we begin our study from the north, we must first follow a highroad 
from V e g a de S a n M a t e o (800 m above sea level) over the pasa 
D e g o l l a d a de C h i g i n i q u e ( 1 0 0 0 m ) t o V a l l e d e Ten
t e n i g u a d a (700—800 m above sea level) with the highland border 
as a background in the west. The road makes several curves, and there 
are plenty of opportunities for a study of the rock ground in the barranco 
exposures and along the road cuts. Several samples were coUeoted on 
this route, mostly oomprising lavas of a basaltio nature (42, 49, 60, 
106, 107, 122, 133, 134, 138). 

Leaving San Mateo with its large cinder cone (200 m) which has al-
ready been mentioned (Montaña Cabrera), we first ascend slopes oovered 
with ashes and lapillis, mostly decomposed into arable soil. This loóse 
material is ohiefly derived from the cinder cones higher up the mountains 
Southwest of L o m o de l o s A l j o r r a d e r o s . After passing 
B a r r a n c o de l a H i g u e r a , one reaches the watershed at Chi-
ginique and here there are huge banks of the R. N. agglomerate capped 
by basio lavas. A precipice of the latter, faoing the San Mateo valley, 
consists of a kind of basanita (107) Mior. it contains phenocrysts of 
divine (partly altered), augite and brown homblende, all lying in a 
paste of a basaltio texture with plagioolase laths, augite and ore. Apa-
tite is aocessory. The optios of the ohief minoráis are: 
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Olivine: 2Vy=93'' (average) (Pa=5%) 
Augite: 2 Fy=54° (average) 

cAy=52° (average) (Ti-augite) 
Homblende: 2Fo=71°, cAy=8'* (averages) Pleoohr. weak. 

The paste looks rather dark between + nio. owing to the presenoe 
of a zeolite mineral (analcimel). The feldspar laths are olear, however 
(ext. angle in the zone i (010) small). 

Some distance from the divide, on the way to Tenteniguada, there 
appears by the road a lava bank of greater thiokness, consisting of a 
basalt (138). Micr. this is olivine-free, showing phenoorysts of augite and 
brown homblende and also laths of plagioclase, a sodalite mineral and 
magnetite, all enclosed in a very fine-grained paste, almost dark between 
+ nic. Feldspar microUtes are relatively sparse. The sodalite crystals 
have an altered core. Apatite (enclosed in homblende) is acoessory. The 
plagioclase (of the I gen.) is labradorite. The lava may be olassified as a 
tephrite. No doubt it belongs to the effusions which have acoompanied 
the deposition of the R. N. agglomerate in this región. — No. 19 taken 
from a rock exposure at the bottom of B a r r a n c o d e B a r b u z a -
n o s (the upper course, where the highroad crosses the barranco by a 
bridge) is likewise a tephrite with reí. large phenoorysts of augite (euhe-
dral) in a groundmass consisting of plagioclase, augite and ore (partly 
as largor grains). 

A short distance to the south of D e g o l l a d a d e C h i g i n i -
q u e there is a great dike by the road, which stands vertioally with a 
N—S trend and a breadth of 8 m. The rock (106) is raacr. dense. Micr. 
one wiU find a traohytoid texture of tiny feldspar rods (sanidine) mingled 
with a greenish-brown pjrroxene and ore. Stray phenoorysts of sanidine 
(olear) are to be seen and also scattered crystals of a bluish sodalite 
(partly altered) and brown homblende. The rock may be designated as a 
sodalite tinguaite, oonneoted with the foid-bearing sallo, intnisive bosses 
in the surroundings (see later onl). 

Frooeeding along the highroad in the direction of Tenteniguada, one 
passes along several outs at the road, exposing dark-ooloured lavas and 
also brownish (or reddish) tuffe. Lava samples were taken (42, 60, 133). 
No. 42 shows micr. plenty of euhedral augite, gray-lilac, assooiated with 
magnetite and lying in a groundmass of plagioclase laths, augite and ore. 
The plagioclase is relatively abundant and i» arranged into the ophitio 
texture. No oUvine is to be seen in the sh'de. The rock is of the same type 
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as no. 49. No. 50 and 133 are of rather similar oomp, the former ooourring 
as a lava bank in the base of a huge R. N. agglomerate mass. The other 
lava type forma a rocky cape oalled L o m o d e l P i c a c h o (to the 
north of Tenteniguada). It oarriea some sodalite in addition to the 
minerals enumerated above. 

T h e ' s e m i - o a l d e r a ' of T e n t e n i g u a d a . — The head 
of the large valley used by R i o d e T e l d e (now mostly dry) has a 

j broad amphitheatre — like shape, with bold precipices enciroling the 
' romantic village of Tenteniguada. The total height of these precipices 
I attains c. 600 m. The stratigraphy is as follows: the basal beds are tephri-
. tes, they are capped by brownish agglomerate masses (with an aquifer-
[ layer at the base). This is in turn capped by lava banks of a phonolitic 
, appearance. The upper edge consiste of ma^sive outcrops of the R. N. 
\ agglomerate, forming vertical oliffs and showing a rather wide extensión 

on the border of the highland. Further up the central highland the agglo
merate is (a« we will find in Chapter 10) covered with lavas of hauyno-
phyre and also crowned with neoks of the same eruptive rock. 

The brownish tuff agglomerates in the precipices are orossed by 
j several steeply dipping dikes of salic composition. Samples are not 

available. 

The valley of Valsequillo doum to Telde and the coaat 

If we now leave the highland border of Tenteniguada and turn east 
down the long slopes towards the coast, we can most conveniently follow 
the highroad that runs along Barranco de Telde and pa«ses the small 
town of V a l s e q u i l l o (650 m). At first the ground drops rather 
suddenly, so that the toad makes several tums, then it slopes more 
gently down to the oíd city of T e l d e (125 m). 

There are not many geological profiles to be studied on the way. The 
general impression is that the valley of Tenteniguada is of tectonio origin, 
but it has later on boen filled with lavas and then eroded to a young 
canyon. The lavaa on the way are chiefly basalts (no samples from the 
upper regions) leading down from the cone of E l E 8 p i g ó n ( l 250 m), 
and lower down from the cone of V a l s e q u i l l o . These lava streams 
have later on been eroded by B a r r a n c o d e B a r b u z a n o s and 
B a r r . d e l a P l a t a which join one another in the vicinity of Val-
sequillo. Further down there is a rather deep canyon, B a r r a n c o d e 
T e l d e , which has been inoised into lava î derived from the great 
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basalt voloano of M o n t a ñ a d e L a s P a l m a s (650 m), the oone 
of which dominates the whole soenery on the lower slopes towards Telde. 
The middle stretoh of Barranco de Telde is oalled B a r r a n c o d e 
l o s N u e v e . 

The volcano of Las Palmas stands on a ridge separating Barr. de 
Telde from Barr. de San Boque in the north. The ridge seems to consist 
of the R. N. agglomerate which has been covered by the great oone and 
its products mentJoned above. 

Some samples have been kept from the stretoh of Montaña de Las 
Palmas—Telde (141, 142): olivine bearing basalts of Quatemary (?) age. 

No. 141 is micr. a picritic olivine basalt with olivine as the only com-
ponent of the first gen. The orystals are mostly rounded, due to magmatio 
corrosión, and the rims consist of iddingsite. The pyroxene is chiefly 
restrioted to the groundmass, in which it is abundantly present mingled 
with grains of magnetite. Stray larger orystals also appear. Laths of 
plagioclase oannot be seen in the slide. There are colourless, isotropio 
patohes perhaps oonsisting of analcime. The vesioles are filled with a 
zeolite mineral showing birefr. The optics of the chief minerals are: 

Olivine: 2Fy=91° (average of 7 det.) (Fa= 18%) 
Pyroxene: 2Fy=54' '( » » 7 » ) ,cA>'=41'' (augite) 

This lava may be a representative of the Las Palmas' voloano and its 
age may be Quatemary. Its ultrabasio oomposition is rather typical of 
the Quatemary and the Reoent lavas of the island. 

No. 142 is a sample from the outskirts of Telde, a basalt lava (apha-
nite) belonging to the older flows in which the river channel has been 
eroded. 

When following a road that leads from Telde to P l a y a d e M e l e 
n a r a on the coast, one passes a small soütary oone oalled L a M o n-
t a ñ e t a. On the coast there are outorops of the basalts which underlie 
the gravel-covered coaetal fíat. At Punta de Melenara there is a half-
destroyed cinder oone, providing shelter for a small fishermens' harbour. 

Barranco de los Cernícalos 

This barranco in the highland border región was not visited by me. 
T. BRAVO has brought some samples from here and given a profile sketch. 
Barr. de los Cernícalos begins at an altitude pf 1 300 m in the vicinity of 
C a l d e r a d e l o s M a r t e l e s . Its bottom drops rather suddenly 
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in the díreotíon EXE, and its sides disolose a sucoession of lavas whioh 
oompose the highland border here. It is of interest to note the prepon-
derance of hauyne phonolites in these outs, altogether of a considerable 
thiokness. Only the top sheets consist of the olivine baaalts of the more 
picritio types. The phonolite lavas below are certainly all of the same 
kind and relative age, like those which oompose the many neoks on the 
highland nearby, forming the rim of the great semi-caldera above Ten-
teniguada, and also reaching into the upland ground behind. This oover 
seems generally to have no great thickness, whereas in Barranco de los 
Cernícalos it is relatively important. Samples from here of foid-bearing 
phonolites are: 797, 798, 800, 801. 

These types are all rather indentícal under the mior. with pheno-
crysts of a dark rimmed hauyne (perfect crystal faces), prisms of greenish 
aegirine augite rimmed with a shell of green aegirine, of alk feldspar, 
sphene and magnetite. All these components lie in a matrix consisting 
of feldspar rods, aegirine prisms and ore powder. Stray prisms of brown 
homblende are also present (rimmed with opacite). Nepheline is likewise 
to be seen in the slide. This mineral is surrounded by a corona of aegirine. 

The bottom of the barranco is filled, according to BRAVO with a young 
basalt lava stream (799), an olivine basalt of the more picritic kind. Its 
site of emission is not indicated. 

The head región of Tenteniguada has in the course of time been the 
stage of several lava outbursts (mostly apparently belonging to the 
Quatemary period), flooding the courses of the waterways down towards 
Valsequillo and Telde, The volcanoes of El Espigón and Valsequillo 
seem to have been espeoially productivo. 

The eastem basalt alopes of the island \ ' 

If we are heading south írom Barranco de los Cernícalos, we must 
cross a broad slope furrowed by many barrancos, a rather uncomfor-
table route. The lavas here are alwaya of the basalts of the post-Mio-

( cene age, and the different beds are interfoliated with tuff layers of a 
brownish oolour. j \ 

The slopes above Ingenio 

There is a rather convenient ascent to higher levéis from Ingenio by 
following a newly built road which after many windings climbs to an 
altitude of o. 800 m (Ingenio lies 360 m above the sea). At first here are 
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several oultívated fields in the weatheríng soil ohanging upwards to 
gravéis; then the road reaohes lava ground. The inolination to the east 
of the many lava banks is steeper than that of the slope itself. Between 
the blaok lava banks there are tuff and agglomerate layers. One sample 
of a lava rock from the termination point of the road (800 m above the 
sea) is an olivine basalt (66). Mior. it oonsists of olear grains of olivine 
lying as phenoorysts in a paste of densely packed augite prisms and mag
netita grains, and very sparsely of plagioolase. The pjnroxene appears in 
aggregates, associated with magnetite. The rock is of a type approaohing 
ankaramite. 

Barranco de Guayadeque 

This is the ñame of one of the most spectaoular canyons in the is-
land, measuring in length c. 10 km from the head at C a l d e r a de 
l o s M a r t e l o s (1 600melevation) downto B a r r i o de I n g e 
n i o . In its continuation, the barranco runs aoross a more open ooastal 
land to the east ooast. The upper part of the course has an easterly trend, 
then it tums southeast, then east again to the ooast. 

Barranco de Guayadeque is renowned for its many cave dweilings 
in its side walls, and they all date from the pre-Spanish period. A great 
number of implements and human skulls have been ooUeoted in the 
caves, and much of that coUeotion is exhibited in monters of the Cañarían 
Museum in Las Palmas. 

In our day the canyon is dry most of the year, only during showers 
in winter time may there be oooasional Hrecientes*. In earlier times, with 
other olimatic conditions, there was oertainly a perennial river, judging 
from the great masses of blocks and stones that clog the bottom of the 
canyon. 

Greologioally, however, there is not very much to study if we dis-
regard the achievements of erosión — the formation of the canyon and 
its coarse boulders already mentioned filling the bottom for a consider
able distanoe. I myself have inspeoted the whole stretoh of the canyon 
from B a r r i o de I n g e n i o u p t o i t s head in the central high 
land. The walls on both sides are generally inaoceesible, owing not only 
to their steepneas, but also to the laok of field paths. In my sample 
collection from here are nos. 50, 60, 114, 161, of which 114 was taken 
at L o s C a z a d o r e s , a farm on the left side of the canyon at a 
high level. 
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On studying the walls of the oanyon of Guayadeque in an upstream 
direotion, one finds a large sucoession of ooncordant banks of dark lavas 
with interstratified tuffs, all sloping towards the east. The upper beds 
of lavas are apparently very thiok, they have oolumnar jointings. Judg-
ing from the atones in the gravel train of the bottom most of these lavas 
are basalts (oUvine bearing), no doubt all of the post-Miocene seríes. In 
the boulder jumble one will find scattered stones of pale-grayish-green 
rocks, no doubt of some foid-bearíng dikes in the highland. 

In the upper course opposite M e s a d e l o s P i n o s , there is a 
oinder cone located in the midst of the oanyon and called L a H o y a 
d e A r r i b a . This relatively well preserved cone seems to be of a 
later date than the canyon itself. Remarkably enough, the left head arm 
of Barranco de Guayadeque is oocupied by another voloanio orífice, Cal
dera de los Hárteles, walled in from the barranco (downwards) by a 
broad slag-lapilli rídge. 

If we look at the few samples of rocks oolleoted from the área along 
the canyon, no. 151 is from the vioinity of B a r r i o d e I n g e n i o , 
a rather common picrític olivine basalt. Micr. the olivines are euhed-
ral, but showing corroded embayments. It representa the I generation 
and lies in a groundmass of plagioclase, augite and ore (abundantly). 
There are also colourless isotropic patches which may be analoime. 

Sample no. 66 (previoualy desoribed) may represent the left side of 
the series expoaed, corresponding to its upper part. — No. 114 from a 
point cloae to L o s C a z a d o r e s (a farm), from a still higher level 
on the same side of the oanyon, ia micr. freah-looking with olear oUvine 
crystala in well developed forma (abundantly); there are also pheno-
oryats of euhedral augite, both lying in a paste of augite and ore olosely 
packed together. There is rather scanty of feldspar microlites. We see 
also colourless cavity filis and patches of analoime (?). Olivine has opt. 
char. 4- and 2F~90°. The lava is of the current type in these slopes. — 
No. 59 is from a table-formed hill on the left side of the left head arm 
(where Caldera de loa Martelos is aituated). It ia an eroaion witnesa of a 
more wide-apread lava cover of a fine grained olivine basalt, reating 
on a thiok layer of brown tuff. I t can be considered aa representing 
one of the laat effusions of post-Miocene basalts in this sector of the is-
land. Mior. it consists of plenty of olivine phenocrysts, mostly rounded-
off by corrosión and lying in a groundmaaa of ohiefly augite prísms and 
ore graina, the latter irregularly distríbuted and of varying size. The 
olivine has no iddingsite frínge, instead there are cracks filled with ser-
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pentine. The slender augite prisms form a web in whích the interstices 
are of an isotropio turbid substanoe. The lava can be olassified as an 
ankaramite. 

In spite of its great depth, Barranco de Guayadeque has not reaohed 
down to the basement rooks below the basaltio seríes. It is probable, how-
ever, that the heavy overburden of boulders in the bottom has conoealed 
outcrops of older rooks. 

Finally, we must consider the possible formation of this remarkable 
barranco. Perhaps it has been controUed by fault linea, dissecting the 
whole pile of basalt volcanics, thus making it easy for erosión to work 
on this very energetio raode. Since the catchment área — the highland 
seems to be rather small, one must suppose that most of the erosión 
work was performed duríng a pluvial time, perhaps duríng the Quater-
nary period, or most likely somewhat earlier — in the Pliooene period. 
At that time the island was in the oourse of elevation after the Miooene 
submersion. The Pliocene uplift seems to coincide with the formation 
of many deep barrancos in the island (after the oessation of the wide 
spread basalt effusions). — Finally the coastal región below Agüimes 
ought to be more closely investigated and particularly the oíd delta 
deposits belonging to this great barranco. Perhaps in this way some idea 
of the approximate age of the same may be obtained. 

The coastal stretch from Bahia de Oando to Punta de Árinaga 

This stretch representa a low and aandy terrain largely covered by 
tomato plantations. The dotrítal material has been carried down the 
slopes by varíous waterways, perhaps mostly during times of more rain. 
The coastal zone is confined inland by the 200 m oontour level and this 
may coincide with the position of the Mioceno sea level. 

There are, however, some eminences in the coast lowland which re-
preaent older cinder cones of basalts. To these belong the P e n í n s u l a 
of G a n d o , a half-eroded cone, M o n t a ñ a M a l f ú (260 m), and 
further on M o n t a ñ a d e l o s V é l e z (175 m). At Punta de Arí-
nagaanothervoloanoissituated, M o n t a ñ a d e A r i n a g a (176m). 
It has also suffered from attaok by the surf. 

There is a promontory southeast of Agüimes called M o n t a ñ a 
d e A g ü i m e s (360 m max.) which aooording to J.BOUBCABT (1037), 
consista of basalts. I did not visit this moimtain; its shape suggests an oíd 
cráter open to the east: a small 'semi-oaldera'. This has not been oreated 
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by erosión, not eveu by marine abrasión. — To the south of the pro-
montory a vast plain bcgins which is traversed by the gravel train of 
B a r r a n c o d o B a l o . The whole región betwecn tlic coast and tlie 
foothills in the northwest is called L l a n o s d e A r i n a g a, ono of 
the niost extensivo sedimcnt plains in the island. I t is limited inland by 
the 100 m contour level. Thia vast accumulation arca has been created 
after the eruptions which occurred in the volcano Montaña de Arinaga, 
apparently chiefly in the Qnaternary epoch. 

Agüimes—Temisas—Santa Lucia (de T ir ajana) 

The sector of the island extending from Barranco de Guayadeque to 
Caldera and Barranco de Tirajana is in the inain a very mountainous 
landscape, only in the lowest part does the slopc change to the wide 
coastal plain of L l a n o s d e A r i n a g a . 

There are ntnnerons barrancos which dissect the upper slopos, the 
most important being B a r r a n c o d e B a l o (in its upper coursc 
called Barr. de la Angostura). The región has been studied rather cur
sor! ly by the author, chiefly along the highroad through Temisas to 
Barranco de Tirajana. Additional data and also rock samples have been 
obtaincd from T. BRAVO later on. 

The stretch of the road from Agüimes to T e m i s a s passes across a 
basaltic landscape with rock exposures in a rather weathered state. 
Banks of lavas altérnate with tuff layers, all in a sbglitly inclined posi-
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Fig. 7. DislociUi'd irueliytic lavas ¡ti thd bottom of Biirraiuu) do Tomisas (road 
Agüimes—Santa Lucía) with the post-Miocono olivino baHalt lavas and tuffs in 

the backgroiind. Looking east. 
Phot. H. H - n 1957 
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tion grading into the coast. There are no samples from this ntretch, Wlien 
approaching Temisas, one eiitcrs an opon valley in which there suddenly 
appears another rock ground: light-grayish, well-banked lavas of a tra-
chytic aspect (no sample froni here). They are not in the gentle coast-
wards-iiiehned position but have a miieh steoper eastern dip (ef. fig. 7). 
— Further along tho way between Temisas and tho border of the 
Tirajana valley, the rock ground is first of the R. N. agglomerate. Then 
the road crosses an croded terrain of tlie highland basalts. These latter 
again lie in a fíat position, hke the lavas on the side of Agüimea. 

I have not examined the conditions in the surroundings of Temisas, 
and I have no idea of the causes of the disturbances in the salic lavas 
occurring there. T. BRAVO suggests sliding phenomena in tlie rock ground, 
oíd basalts being the 'lubricated' basement of the movements. Reccntly 
F. MACAU VILAR (19G0), on the other hand, has found a solution in the 

formation of a sniall 'collapse caldera', a minor replica of Caldera de 
Tirajana, according to him a gigantic phenomenon of the same kinds of 
movements. I t seems that more investigations are needed to settle this 
question of tlio aj^pearance of dislocated salió lavas in the midst of the 
post-Mioceno basalt formation. 

The conditions mct with in the border of the Tirajana valley will be 
treated in more detall in the foUowing chapter. I t may only be stated 
here tliat the R.N. agglomerate nearer to the valley is covered with the 
post-Miocene basalt lavas. 

Another route for investigating the sector in question is to use the 
highroad from A g ü i m e s in a northwesterly direction to the road 
fork NW of S a r d i n a. One can tiien turn down to that httie town 
or into tho direction of B a r r a n c o d e T i r a j a n a at L o m o d e 
l a s C a r b o n e r a s . The most romarkable occurrence on this stretch 
from a geological point of view is the appearance of a series of basalts 
of greater age than those of the post-Miocene eruptions. I have been 
provided with samples of tiiese rocks thanks to the courtesy of Mr T. BRA

VO (samples 1—5, 72, 861). 

Some km after leaving B a r r i o d o I n g e n i o , one suddenly 
enters tiie terrain of tliese oíd basalts. They can be observed in the road 
cuts all the way to the Sardina road fork. They can alao be followed up 
the barrancos which lie in tlie way. They are lilcewise seen down the slopcs 
towards tho coastal plains, where thoy dissolve into smaller ridges which 
are soon submerged undcr the alluvium. 

The foothill of R o q u e A c u a r i o (580 m) is of some interest in 
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this connection. It lies east of the road and has a remarkable asymmetrio 
shape: the north end is highest, the spine slopes down southwards into 
the lowland. The top of the ridge is of pale-coloured sallo lavas, whereas 
the basal part consists of the oíd basalts. This hill is a curious erosión 
witness from a time when the oíd basalts were covered (to an unknown 
extent) by the salic lavas. Similar oondítions may exist in L o m o d e 
l o s P e r r o s (375 m) nearer to Sardina. More to the east, M o n t a ñ a 
M a j a d a C i e g a (275 m) is another isolated foothill consisting of 
the oíd basalts (?). 

It is not possible to say at what time these scattered outliers have been 
formed. This kind of landscape does not occur in the other sectors of the 
island. The only explanation at present may be that the hills owe their 
existence to the oíd basalts which have offered little but unequal 
resistance to denudation in later times. Plates of phonolite at the summit 
of a hill may have protected it from complete destruction for some time. 
That a great amount of denudation has gone on here can be seen from 
the enormous masses of detrital products which lie spread over the coastal 
plain of L l a n o s d e A r i n a g a . A closer study of the evolution 
of this stretch of landscape may be of some interest. 

If we now turn our attention to the petrography of the rooks in this 
región, we may first look at the oíd basalts. They are nearly all from the 
vicinity of Roque Acuario (N of it) from a stretch of the highroad of 1 
km in length. One sample (861) is from a water-shaft, at a depth of c. 
170 m below the bottom of Barranco de Balo. 

If we begin with the latter rock type, it is an olivine basalt in a rather 
altered state. The olivine phenocrysts are completely altered (to anti-
gorite); the plagiocla^e laths in the paste are also altered to some extent. 
With these laths are mingled pyroxene grains and ore. But crystals of 
pyroxene may rather frequently appear in the I generation of oomp. 
This mineral is clear with good prism. cleavage. Ext. angle on (010) 
c Ay = 45°. The ore may at least in places be ilmenite, judging from the 
elongated forms of the grains. The paste oontains plenty of rounded 
vesicles, either empty or filled with calcite. The lava represents the re-
latively oldest bank in the basalt seríes of the región. 

Samples 1,2 and 3 are all rather similar. Mior. there are many olivine 
pseudomorphs stained with iron oxide, and we will also find pale-yellow-
ish clinopyroxene. The paste also consists of pyroxene mingled with ore 
grains and tiny laths of feldspar. It looks rather dark between + nic, 
and there may be alteration products in it. In nos. 1 and 2 there are round-
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ed vesicles filled with sphaerolithic aggregates of chalcedony, so that one 
vesicle contains a great number of them densely packed together; the 
walls of the vesicle are.lined with short fibres perpendicular to them. — 
According to BRAVO, no. 4 is an intrusive body (dike?), also a typioal 
olivine basalt of the more picritic kind. The olivine phenocrysts are here 
better preservod, alterations have chiefly occnrred from the sides and 
along cracks. The originally euhedral forms are mostly corroded. Clino-
pyroxene also occurs in the I gen., often in aggregates. The paste is fine-
grained, basaltic with tiny feldspar laths, pyroxene and ore (abundantly). 
— No. 5 is from the uppermost bank of lava in the series investigated 
along the highroad (opposite Roque Acuario). It differs micr. from the 
other types.in having no phenocrysts; it is a an aphanite with plagio-
clase, pjTTOxene and ore and scattered prisms of a red-brown mineral 
(with high ind. of refr. and strong birefr., iddingsite?). Tho share of plagio-
clase is greater in this type, the composition approaohes that of plagio-
clase basalts. 

The idea that these basalts may belong to the oíd series (the first 
period of basaltic volcanisra) may be confirmed by the fact that at the 
top of Roque Acuario there is a »hat» of phonolite lava (72) of the ourrent 
type which dominates in the southem sector (nepheline-aegirine phono
lite). This phonolite lies on a basement of the oíd basalts. 





3. 

C a l d e r a a n d B a r r a n c o 

d e T i r a j a n a 





General features 

This great depreBsion in the Boutheaatem sector of the island provides 
much of geologic interest. There are many excellent exposures of the 
rock ground in the steep precipices surrounding the Caldera, and also in 
the outlet oanyon that leads to the SE from the depression, — This 
canyon is B a r r a n c o d e T i r a j a n a . Moreover, the área seems 
to offer many intricate problems conceming the processes that ended 
in the present shape of the depression. In fact many investigators have 
tried to find a plausible explanation for this special kind of a caldera-
problem. The first geologist who visited the región was L. VON BUCH 

(in 1815), and he thought the Caldera must be a good example (or an 
illustration) of his now so famous »elevation hypothesis».^) 

Caldera de Tirajana is not really a caldera in the original sense of 
the word. It laoks the circular limitation and it is wide open in the south-
easterly direction. Moreover, it is not well separated from the neigh-
bouring valley of F a t a g a. The Caldera gives the impression of an 
erosión valley (see the map fig. 8), but initial displaceuients of the ground 
in this sector seem very probable. The northern end — the semicircular 
or amphitheatre-Uke valley-head is, however, chiefly the result of great 
land slides, as we will find later on, when we devote some pages to the 
discussion of the génesis of the Caldera. 

Here are at first some t o p o g r a p h i c r e m a r k s (see the fig. 
8). In the map I have drawn the course of the enclosing watershed. In-
side this line there lies the great depression comprising c. 50 sq. km (if 
we include also the valley of Tirajana as far down as to the small village 
Aldea Blanca). — At the edge of the northern precipices there stands 
the highest summit of the island. P o z o d e l a s N i e v e s (1 950 m). 
This wall is at the same time the southem rim of the relatively fíat high-
land ground above the 1 500 m contour line. This part of the island is 

1) This hypotheeis auggests the formation of a geotumor and subsequently of 
a top caldera or a cráter, due to collapse. 
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oalled La Cumbre. Henee the highest central elevation is not a Pico like 
that in Tenerife, but a plateau-like surfaoe. Pozo de las Nieves looks 
from the north sida rather insignificant. On the southem side is a tre-
mendous precipioe. 

The author has made many exoursions inside the Tirajana área 
using as headquarters the small mountain village of S a n B a r t o 
l o m é . — We may start our desoríptions with the northem precipioes. 
Generally these do not allow a olimb up to the border, oonsequently a 
oloser examination of all the strata is not possible. In some cases boulders 
dropped to the foot have been picked up for examination. 

T h e n o r t h e m w a l l o f C a l d e r a d e T i r a j a n a 

Now we will foUow the highroad that leads from San Bartolomé 
(900 m above the sea) northwards to the precipices. Reaching the foot 
of them we are o. 100 m higher up. Further on the road ascends to 1 200 m 
in D e g o l l a d a d e T i r a j a n a , lying on the watershed towards 
the Chira valley. From the road one gets opportunity to study the slopes 
at least in their lower parts for 'several km along. In the precipices the 
beds lie in their original position, below the road, however; the ground 
is apparently alloohtonous: land slides have occurred here, oonsequently 
debris conoeal most of the underground. Judging from the stones in the 
debris heie, the formation that underlies the great pile of the precipices 
oonsists of platy phonolites. 

Los Caideros Altos 
(Upper edge 1 700 m above the sea) 

From the road level (1 000 m) I climbed the slope of the cape so named 
and I reached some hundred ra higher up to the foot of the vertical pre
cipices (consisting of the R. N. agglomerate). Samples were coUeoted 
from several beds traversed (188, 192, 193, 194, 195, 196, 198, 199). 
Later on I got complementary samples from the top sheets of the pre-
oipice (181, 182, 183, 184, 186) during a stroll along the edge (border of 
the adjoined highland). 

The description of the f irst series above of the lava types will follow 
in reverse order, i.e. from the base at the road to the topmost sheets. 

The general aspeot of this geologio profile is remarkable: there is a 
striking altemation between dark, baisic lavas and pale-coloured banks 



Fig. 8. Topogr. — geol. map of Caldera de Tirajana with contour intervals of 
100 m . 1 — oíd basalts (in barranco-bottoms to the right) , 2 — trachytic — 
rhyolitic volcánica (in the bottoms of Barr. do Tirajana and B. do Fataga), 
3 •— nepholino phonolito formation 4 — circlos: tho Roquo Nublo formation 
(including alk. basalts) and points: high levol gravol dolta N. of Santa Lucía. 
5—olivino basalt lavas of lato-Tortiary — Quaternary age, 6—youngor olivine 

bosalt lava stream (uppor edge), 7 — alluvium, 8 — watorshed. 
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Caldera de Tirajana 

Fig. 0. Lo8 Caideros Altos, part of the northem wall of Caldera de Tirajana 
seen from the vicinity of Degollada de Tirajana. Bcuiks of agglomerate altérnate 

with tephrite lava sheets and tuff layen. 
Field sketch by H. H - n 

of the R. N. agglomerate formation. The lavas are of relatively insigni-
fioant thicknesses, whereas the agglomerate assumes in parts consider
able dimensions. The steepness of the profile owes the appearanoe of 
vertical diaclases that dissect the rock. 

This altemation indioates that the volcanio outbursts piling up the 
entire series were of twofold nature: Peléean eruptions with the spreading 
of the agglomerates were at least 7 times interrupted by emissions of 
bafiic (basaltic) lavas issued (like the agglomerates) from some souroe 
in the central highland nearby. 

Here some oharacteristios of the lavas inserted in the series will be 
communicated. 

By the road there are exposures of a brown tuff overlaid by a black 
lava bank (199). Mior. this rock is ríchly augite-bearing, showing euhedral 
crystals of the I gen., but also small prísms in the groundmass. The mi
neral is assooiated with magnetite grains (plenty). There are also grains 
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of a completely altered mineral (olivine ?). The groundmass consista of 
augite, plagioclafie, altered, and ore in a basaltic texture. Apatite is an 
accessory. The paste also oontains colourless isotropic patohes, perhaps 
analcime. The rock is a tephrite. 

Further up the slope there follow layers of dark-coloured tuffs in 
huge banks (with caves). They are capped with a lava bank of salic as-
pect (198), perhaps a flat-lying intrusivo body (sill). Micr. the texture 
is trachytoid with tiny feldspar laths (altered) as the chief mineral. There 
are phenocrysts of a pale-greenish clinopyroxene and stray prisma of a 
brown homblende (rimmed with opacite). There are also crystals of a 
sodalite mineral (turbid). The feldspar is mingled in the paste with slender 
prísms of alk. pyroxene. Magnetite and apatite are accessories. The rock 
is a phonolite, somewhat amydaloidal (with zeolite-filled pores). 

Further up in the sequence there foUows a dark lava (196). This is 
inserted between the phonolite just described and a hanging bank of the 
R. N. agglomerate. It is rather identical with 199 (tephrite). There lies 
another dark lava bank (195), amygdaloidal, in the hanging agglomerate 
mass. Micr. it contains phenocrysts of augite and brown hornblende 
(longprismatic) in a groundmass of plagioclase (altered), minute pjroxene 
prisma and ore powder. Apatite is an accessory constituent. The rock is 
altered and the paste looks rather dark between + nic. Vesicles are filled 
with zeolite (aggregate-polarization). The rock is also a tephrite. Sample 
no. 194 is very similar with phenocrysts of euhedral augite and rich in 
magnetite. I t is intercalated in the agglomerate mass. — No. 193, another 
lava bank higher up in the profile, is also of tephritic composition, amyg
daloidal. I t contains augite in the I gen., and also pseudomorphs of a 
prismatio mineral, zeolite-altered. The augite has ext. on (010) c/\y—56°, 
This mineral also filis a great deal of the groundmass. Grains of magnetite 
are richly present. The feldspar is altered, texture is basaltic. Vesicles 
are filled with carbonate. 

Finally, we may examine the uppermost part of the profile in ques-
tion. This is accessible only from the highland side (elevations 1 650— 
1 700 m). Of the samples 182 and 184 will be described, whereas no. 
183 will be dealt with in Chapter 10, comprising the central highland 
proper. This rock is of a dike crossing the R. N. agglomerate. 

No. 182 is a tephritic lava. Micr. there are phenocrysts of euhedral 
prisms of clinopjToxene and also prisms of brown homblende rimmed 
with opaoite. They lie in a paste that consista of tiny feldspar rods, 
pyroxene and ore, and an isotropic substance (analcime?). The pores 
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appearíng in the paste are in parta empty, in parta filled with a zeolite 
mineral. Optics of the chief minerals are: 

Clinopyroxene: 2Fy=60° (average of 6 det.), cAy=45° (augite) 
Homblende: 2Fa=73°, cAy=3° (oxy-homblende) 

This lava is inserted into the R. N. agglomerate formation, dominat-
ing in this upper part of the great profile. 

No. 184 is likewise a tephrite lava referring to another sheet inter-
calated in the agglomerate of this upper part. The lava is amygdaloidal 
Micr. we again ha ve euhedral phenocrysts of clinopyroxene (augite), 
small grains of brown homblende, an altered sodalite mineral (with an 
opaque rim) and stray laths of plagioclase with indistinct polysynthetic 
twinning. Magnetite appears in relatively large crystals. Vesicles are 
filled with fine-grained chalcedony. The paste looks rather dark between 
+ nic. (analoime?). 

We have in a preceding page already pointed out the interesting fact 
that the R. N. agglomerate altemates with tephrite lavas in this profile, 
the lavas being repeated no less than 7 times. Originally they were cer-
tainly more numerous if we take into consideration the faot that a part 
of the top of the profile has been wom away by denudation. 

Similar conditions (altemation between tephrite lavas and R. N. 
agglomerate) will be met with in the great profiles of the northem wall 
in Caldera de Tejeda (Chapter 11). — This complex of lavas and agglo
merate representa a ajjecial pha«e in the evolution of the ialand. — Since 
the emissions of both lavas and the volcanic agglomerates took place in 
the central highland, it is clear that the hugest masses of both kinds of 
material are to be found in this central part of the island. Lower down 
the slopea the same rooks continué with their expansión, but here they 
are getting thinner (and much dissected by erosión). 

From the mountain cape mentioned the author foUowed the northem 
rim of the Caldera in easterly direction until he reached the head of Bar
ranco del Risco Blanco, in its tum the head of Barranco de Tirajana. 
The passage is difficult. Great rock slides have occurred aU along the 
escarpment, apparently ohiefly in a phonolite ground. These phonolites 
which have platy partings, seem to be especially suited to such gliding 
movements. The phonolite formation constitutes, as I have found, the 
chief basement of the huge sequence of the R. N. a>gglomerate formation 
in the precipices. 

But there are not only these aliding phenomena with the oharaoteria-
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tio topography in the lower slopes. Side by side with them erosión haa 
been vigorously at work, and the two agenta in combination produce 
(and have produced) in gome parta a rather strange relief. 

Barranco del Risco Blanco is, however, a fresh cut reaching deeply 
into the border of the Caldera and into the allochtonous lower ground. 
In the head of the barranco there are almost vertical walls which are dif-
ficult to climb. I notioed thick layers of brownish tuffs (or agglomeratea?), 
in which numerous caves, oíd dwelling places of the Guanches, can be 
seen. 

Risco Blanco (de Tirajana) 

When one foUows this barranco downstream for some distanoe, one 
passes on the left a very remarkable standing rock with columnar, ver
tical jointings, known as Risco Blanco de T. This ñame owes its origin 
to a whitish weathering orust covering the surface of the phonolitic rock 
or neok which we find in this risco, half disclosed by the river erosión. 

Risco Blanco has almost vertical contacts with the enclosing forma-
tion which mostly consiste of reddish or brown tuffs. The rock mass may 
represent a lava filled volcanic conduit and, as we will find later on 
(Chapter 10), may be considered one of the many vents in this región 
of the adjoined upland, from where large masses of phonolitic (strong-
ly Na:alkaline) lavas were spread over the upland surface. 

Here a short description of the Risco Blanco phonolite will follow 
based on samples coUected from the basalpartofthisgiganticmonolith.*) 

Most of the samples are of blocks lying at the foot of the precipice. 
The ourrent type (172) is dark-gray with glisteríng tabular feldspar 

phenocrysts. Micr. the rock consiste of feldspar, also in the groundmass, 
here mingled with aegirine prisms in the trachytoid texture. Of other 
phenocrysts, there are a sodalite mineral (hauyne), zonal and partly 
altered of nepheline (in hex. crystals) and a pale-greenish clinopyroxene 
with a dark-greenish border zone. The optics of the feldspar phenocrysts 
are: 

Alk. feldspar: 2Fa=57.5°, ind. of refr. <1.54, opt. char. — 
(anorthoclase) 

The magnetite has a skeletal appearanoe. The pores are filled with 
a zeolite mineral. Mafics play a very subordínate role in the oomposition. 
The rock may be called a hauynophyre of the tahitite group (A. LACEOIX). 

») Nos. 172-176. 
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A ohemioal analysis of this rook has been oarríed out with the resulta 
quoted below: 

Analysis no. 4 

8iO, 66.00% 
TiO, 0.12» 
AljO; 23.30» 
F e , 0 , 1.67» 
FeO 0.67 » 
MnO 0.13» 
MgO 0.14» 
CaO 1.19» 
BaO 0.00» 
N a , 0 10.20» 
KtO 6.76» 
P , 0 , 0.03» 
SO, 0.16» 
CO, 0.00» 
H , 0 + 2.08» 
H , 0 - 0.16» 

Sum: 100.iO% 

Analyst: Auna HKIKKINBK 

>1. prop. 

0121 
16 

2280 
98 
79 
18 
36 

212 

1646 

611 
2 

19 

1164 

Sampl e no. 172 (HACBXN 1963) of 

a hauyne phonolite, Risco Blanco 
de Tirajana. Loóse boulder at the 
base of the rock. 

or 
ab 
an 
ne 
th 

di 
wo 
mt 
hm 
il 
ap 

Norm: 

r Sal: 

SFem: .... 
H,0 

34.0] 
25.2J 

1.2) 
32.6 
0.3 

0.8 
1.6 
1.9 
0.3 
0.2 
0.1 

Sutn: 

60.4 

93.3 

. 4.8 

. 2.2 

100.3 

Spec. gr. = 2.66 (+23.6''C) 

NiooLi — valúes: 
si=179, ti=-'0.4, p=0.04, 80,=. 

0,4, h + = 22.6, al=46, fra=6y,, 0 = 4 , alk=-
=44%, k=0.27, mg=>>0.12, qz»=—99, al—fm' 
-=38%. a l - a l k - + y2 

C. I. P. W. Gassif. - I. 6, 1.4. 
Miaskose 

Magma type; normal foyaitio/urtitic 
Mol. prop. % of normativo feldspars Ab:An:Or<= 42:4:64 

MgO:FeO-100:1 

BiXTHAim parametera for nomenclature: Al—20.97, FM—2.62, Alk—21.06, k— 
0.27, an 0.002, oa'—1.24. — Nepheline (hauyne) phonolite. 

Here is an example of a group of lavas — foid-bearing phonolite», 
extremely rioh in natrón, rioh in aluminium and rather undersaturated 
in silioa. As we will find later on, this type and a niimber of other foid-
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phonolites, form a group of lavas corresponding to a certain volcanio 
phase in the geológica! evolution (see the chapter on petrologyl). 

The border of the Caldera, i.e. the left side of Barranco de Risco 
Blanco oonsisting of tuffs and the R. N. agglomerate, is capped with a 
basaltic lava bank of a tephritio nature (177). 

This rock is a porphyrite with micr. olear phenocrysts of plagioclase, 
of clinopyroxene and of brown hornblende, sodalite and sphene with 
apatite and ore as accessories. The optics of the chief minerals are: 

Plagioclase: 2Fa=100°, albite & Karlsbad twins. Ext. angle a'A 
(010)=24°. Comp.: An/40-50. 

Pyroxene: 2Fy=62°, cAy=40° (augite) 
Hornblende: 2Fa=56°, cAy=ll°. Pleochr.: a-yellow, y—brownish 

black (barkevikite) 

This lava without doubt belongs to the R. N. agglomerate formation, 
and it is capped with the haujTie-bearing phonolites which are connected 
with the half-dismantled conduit of Risco Blanco. But these in tum are 
capped with olivine baealt of the post-Miocene effusions. 

No. 178 is of the top sheet of basalt (covering the tephrite). It is an 
olivine-bearing basalt, evidently the youngest rock in the sequence. 
Micr. it is a rather ordinary type with phenocrysts of ohvine (clear) 
rimmed with iddingsite. The paste is filled with fine-grained augite 
prisms and magnetite and a trifling aniount of plagioclase. Henee the 
rock may be of a more picritic composition. 

T h e e a s t e r n s i d e of C a l d e r a d e T i r a j a n a 

This marked eastern border of the great abyss is in reality not a 
bowed limit (an emabyment fitting a giant rounded caldera) but a straighfc 
edge, most probably a fault scarp. It runs southeast, with continually 
decreasing height in that direction, until it disappears some distance 
from the coast. Only its upper part can be considered a «caldera border», 
the continuation is the left wall of the wide valley of Tirajana. 

This long profile has in some parts been investigated by the author. 
Many details are still to be cleared up. 

In the north, I used S a n t a L u c í a as a basis for excursions. 
This village lies o. 700 m above sea level, rather cióse to the foot of th© 
cuesta. From here I olimbed the slopes to the north, reaohing a height; 
of c. 1 050 m. At first basalts are met with (connected with the basalfe 
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lava fill further down in the Tirajana valley?). Going uphill, one entere 
a barranquiUo leading down from the highland border. Here phonolites 
are exposed, showing the typical platy partings. Higher up in the pro-
file, there are huge banks of the R. N. agglomerate, forming a series of 
precipices ('staircases') with interstratified dark lava beds (tephrites?, 
no samples). Following the foot of the highest lying escalón to the north, 
one soon reaohes flatter ground extending off the same. It is gently 
inclined towards the abyss of the Caldera; in that direction it is con-
fined by a sharp edge. This fíat, inchned ground is called L o s P a j o 
n a l e s . It lies 1 000 m—900 m above sea level. To my surprise I found 
this ledge to be composed of a very coarse detrital material of late 
geological age. It is a d e l t a f a n )̂ accumulated by some wildwater 
streams coming from the highland. That occurred at a time, when the 
floor of the Caldera lay considerably higher than now! 

The gravel fan is baoked by the steep border of the R. N. agglomerate, 
covered with the olivine basalt lavas of the highland. It proved impos-
sible to climb this wall in search of the apex of the gravel fan men-
tioned. The coarseness of the material bears witness to very powerful 
transport by running water, certainly from a time with a completely 
different olimate from that of today, (or was there a laharh) 

From the edge of this elevated platform a narrow gorge cut into the 
gravel mass was followed downhill. The coarseness of the material is 
astonishing, and huge blocks have dropped to the bottom of the gorge, 
thus clogging the passage. This gorge — the result of young erosión 
divides the delta into two parts. — At the mouth of the gorge is the 
small mountain village E l M o r i s c o , and the ground here con-
sists as it seems chiefly of phonolites in a fíat position. On the way down 
to L a R o s i a n a the path drops c. 175 m. 

The village of S a n t a L u c í a lies not far from the foot of the 
eastern wall of the Caldera. This steep slope was examined during an 
excursión from the village to the edge. Somewhat to the east of the 
dwellings there are rocks of phonolite, forming the basement of later 
basalt lavas whioh have issued from some vents (fissures?) at the foot 
of the cuesta. The mountainside itself consists of a series of basalt lavas 
and tuffs, apparently underlaid by the R. N. agglomerate formation 
(mostly ooncealed by talus masses). The top basalt lavas have a wide 
extensión in the highland behind the edge, a ftorronco-furrowed ground 

*) A piedmont fan. 
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sloping to the south. The lavas are here rather deoomposed and oovered 
with weatheríng products (and to gome extent oultivated). A sample 
of one of the basalt typea (162) is mior. a typioal olivine basalt of the 
more piorític kind, with the olivine as the only phenoorysts. The ground-
masa ohiefly oonsists of augite and ore and laths of plagioolase. The oli-
vines are olear, but rimmed with iddingsite. The plagioolase is altered, 
apparently ohiefly to zeoUte. The lava no doubt belongs to the post-
Miooene effusions of wide-spread ocourrence in the highland (oír. with 
no. 178). 

An excursión from Santa Lucia to the south followed the new high-
road whioh leads to T e m i s a s and A g ü i m e s. This road first 
orosses a lava field of basalts (belonging to the lava fíll of the Tirajana 
valley), then it olimbs obUquely up the steep slope on the left side of the 
valley to a pass. Several volcanio beds are crossed on the way, all sUghtly 
tilted to the south. 

The lowest beds in the profile here oonsist of basalts, whioh seem to 
be free of oUvine, i.e. lavas of a more tephritio aspeot. They are oapped 
with lavas of a salió composition, and on these there lies the R. X. agglo-
merate formation, here forming vertical preoipioes. This seems to con
tinué farther south along the side of the valley. 

This rock is in tum oapped with a top-seríes of basalt lavas and tuffs 
in a harmonious sequence. They are soulptured into a fantastio ridge with 
pinnacles. The road orosses this ridge in a sharp tum and then it con
tinúes on a winding oourse in the direotion of T e m i s a s (and further 
on to A g ü i m e s). We refer the reader to desoriptions of this route in 
Chapter 2. It is of interest to note the presenoe of the R. N. agglomerate 
at the bottom of the next barranco to the east of the Tirajana valley — 
border. This suggests a wider extensión of the agglomerate to the east 
(under the lavas of post-Miocene basalts). 

Some samples have been oolleoted from this route (9, 156, 158, 160). 
No. 9 is a blaok lava, an augite baaalt appearing as the lowest bed in 
the series. It is of a similar composition as the many tephrítes desoribed 
from the profile of Los Calderos Altos and no doubt belongs to the R. N. 
agglomerate assooiation. There are sparse phenoorysts of augite and 
brown homblende in a basaltio groundmass with plag. laths, pyroxene 
and ore. The augite appears in radial aggregates as well. OUvine is not 
seen in the sUde. 

The next banks of lavas in the profile are salió types of phonoUtio 
aspeot (168, 160). These lavas lie under a thiok bank of the R. N. agglo-
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merate which forme a vertical wall. Micr. the former shows pale-coloured 
olinopyroxene in the first gen., further a blue sodalite min., but no feld-
spar phenocrysts. The paute oonsists of feldspar rods (altered?) with 
birefr. very weak, mingled with tiny prisma of a pyroxene and ore powder. 
There are also stray orystala of olivine with a brown fringe and small 
flakes of brown mica. — No. 160 shows micr. the same (greenish) pyr
oxene, besides a sodalite mineral and also phenoorysts of alk.feldspar 
(wandering ext.). Moreover there are prisms of brown homblende and 
sphene. The paste oonsists of feldspar rods, aegirine prisms and ore 
powder. Apatite is an acoessory. We have here sheets of foid-bearing 
phonolites. 

Above these salió lavas there rests the B. X. agglomerate in huge 
banks and this can be seen oontinuing far to the north in the same prof ile. 
It also seems to continué in a southerly direction. The formation is oap-
ped by basalts (mentioned already). A sample of these basalts (166) 
shows micr. a comp. of the common olivine basalts belonging to the 
post-Miocene lavas of the highland nearby. In faot these basalts form 
the very edge of the cuesta in this sector, and the top sheets are already 
muoh attaoked by erosión and weathering. 

In the oontinuation to the south-southeast, the slope can be easily 
explored along the highway that runs along it right to the southem end 
of Mont. de las Carboneras. In the steep rooky walls that follow the road 
to the left there Ues the B. N. agglomerate formation, at least down to a 
site opposite L a s F o r t a l e z a s , always oapped with the highland 
basalts which seem to continué further southeast. 

By the road and below it, on the slopes towards the valley, there are 
gUmpses of the red, rhyolitic (?) volcamos underlyiug the agglomerate 
banks (seen ohiefly in small ravines leading down to the valley). 

After passing Las Fortalezas, one will find the cuesta as disappeared 
and instead smooth ground is passed, covered with basalt tuffs (deoomp.). 
The road runs along the southwest f lank of M o n t a ñ a de l a s Car
b o n e r a s (660 m). This ridge was somewhat studied along its north-
eastem side (along an oíd path from Sardina). It is oomposed of a series 
of flat-lying phonoUte lava banks of great thickness, separated from 
each other by tuff layers. (This ridge is n o t oapped with basalts). It 
must be oonsidered part of the great sector of the phonolite formation 
following to the west of the Tirajana valley. The steep east side of the 
ridge may be a fault soarp. 

On the stretch between Santa Lucia and Montaña de las Carboneras, 
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two samples were taken of d i k e s croesing the R. N. agglomerate 
banks (164, 168). No. 164 is a foid-bearing type, with plentyofeuhedral 
phenocryats of a clinopyroxene, There are aleo phenocrysts of brown 
homblende (with an outer zone of decomp. prod.), and apareely feldspar 
crystals, magnetite and a sodalite mineral (grayish brown) whioh Beems 
to have been altered to analoime. Apatite is an accessory enolosed in the 
pyroxene. The microlites of feldspar in the paate have a very weak birefr. 
They are mingled with short, sinall prisma of the clinopyroxene and 
with ore grains. The colour index of the rock is o. 35. It may be a phono-
hte approaching a sodalite tephrite (analoime tephrite?). 

No. 168 Í8 likewise of a dike crossing the R. N. agglomerate. The 
looality i sa t L o m o G a l l e g o . Micr. the rock is distinctly porphyric, 
with olear phenocrysts of alk. feldspar without polysynthetic twinning 
(opt. char.+. ind. of refr.'-«^1.54, albite). No mafic components are 
seen in the I gen. The paste consista of a cryptocrystalline feldspar web 
and grains of a pyroxene (?) and ore. The birefr. of the feldspar ia weak 
(sanidine?). The paste may have undergone devitrification. The rock is a 
trachy-andesite. 

T h e w e s t e r n s i d e of C a l d e r a d e T i r a j a n a 

In the west, the Caldera has a remarkable boundary in the mountain 
wall which rises at its northem end to 1 600 m, then continúes aouthward 
as a very long ohain with slightly decreasing heighta. The chain in ques-
tion also forras the eastem divide of a well-separated drainage área, the 
master barranco being that of A y a g a u r e s , ending at Maspalomas. 
Northwards, the chain is separated from the central highland by a saddle 
pa«s — D e g o l l a d a d e T i r a j a n a (1 200 m). The southem oon-
tinuation of the chain does not belong to the Caldera, since it forms the 
right side of the deep B a r r a n c o d e F a t a g a . This valley, which 
will be desoríbed later on, is not connected with Caldera de Tirajana but 
is an independent erosión channel. 

The moimtain chain in question has no general ñame; in the north 
we have the fortress-like summit of B a r r a n q u i l l o s (1 600 m), 
then M o r r o P e l a d o , then M o r r o M a n z a n i l l a , and so on. 
The eminenoes are separated from eaoh other by rather high-lying passes, 
difficult to reach. The most comfortable route goes through Degollada 
de Tirajana. 

The author has made some exoursions along these western mountains, 
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starting from C a s a f o r e s t a l d e T i r a j a n a which lies a short 
distance to the south of the degollada. Although the topography is ex-
treraely varying, wild and romantic, the rock ground is monotonous 
throiighout as íax a» I could prove. Few samples of rocks were coUeoted 
(224, 225, 230). There are mighty banks of platy phonolite lavas, dark-
coloured with vertical columna. The banks together form a kind of 
gigantio staircase, as the lava banks are interstratified with thick layers 
of soft tuffs. These tuffs are mostly of bright-yellowish colours and are 
also stratified. Sometimes they display an aatonishing thickness, as in 
the vicinity of the Tirajana Forest Inn lying south of the degollada. 
Here the lavas and tuffs have been given an eastward tilted position. 

It is striking that these phonolite lavas and tuff layers do not con
tinué to the north beyound the degollada just mentioned. This circum-
stance will be dealt with in some detail further on in the text. 

It is likewise remarkable that the phonolite formation does not ap-
pear again in the same high position, neither in the northem ñor in the 
eastern side of the Tirajana depression. Áll this is evidence of great dis-
placements, problems which are connected with interpretation of Cal
dera de Tirajana. 

A phonolite lava (224) from a high lying bed in M o n t a ñ a d e 
M a n z a n i l l a (Degollada de Manzanilla) to the west of San Barto
lomé is a thick bank with oolumnar jointings resting on brown tuffs. 
Micr. it is devoid of phenoorysts of any kind, the mass is of traohytoid 
texture: feldspar rods mingled with minute aegirine prísms, the latter 
in arborescent aggregates enclosing small crystals of nepheline. The 
colour Índex is 20—30. The share of nepheline is next to that of the feld
spar and the aegirine. Magnetite grains are sparse. The lava is almost 
identical with a iy^ (220) from the vicinity of M a s p a l o m a s , 
17 km distant. This fact indicates a wide extensión of such a lava type. 

On the path from San Bartolomé to Degollada de Tirajana there are 
large screes of phonolite, maases of slabs which have moved down from 
the cumbre of M o n t a ñ a B a r r a n q u i l l o s . No. 230 is also a 
phonolite with nepheline, but it differs from the former one by its very 
beautiful development of plumes of aegirine needles: bundles and radiating 
groups without any oommon orientation. These aggregates endose 
crystals of nepheline. The mesostasis is a very fine-grained, devitrified 
mass charged with feldspar grains. The lava was evidently an obsidian. 
It reminds one of the glassy lavas of Arran, Sootland, having similar 
arborescent aegirine aggregates in a glass basis. 
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No. 226 18 a somewhat different lava type. It was taken from a bank 
in a slope to the south of C a s a F o r e s t a l d e T i r a j a n a (in 
the westem slope of Montaña de Barranquillos). The lava resta on a very 
thick layer of a pale-brownish tuff, well stratified. Micr. the lava shows 
plenty of olear alk. feldspar phenoorysts, also fragments of the same 
mineral, all enclosed in a paste of glassy nature. No pyroxene is seen in 
the slide, small fragments of a brown homblende instead. The feldspar 
orystals have corrosión embayments in some canses. There are in the 
paste also angular grains (fragments) of a colourless substance, surrounded 
by a dark shell (glass drops?). The lava is a somewhat altered vitrophyre, 
and it is possible that it belongs to the older saUo series which underlies 
the nepheline bearing phonolites. In this case it should be a top sheet of 
this series (of rhyolites and trachytes). More detaíled investigations are 
needed here. 

We shall now leave the Caldera in its proper sense and go down along 
B a r r a n c o de T i r a j a n a , following it in its entire length in south-
easterly direction to the vicinity of the coast, where it ends in a lowland 
7 km from the coast line. 

B a r r a n c o d e T i r a j a n a 

Barranco de Tirajana has two head branches: Barr. de los Lomil
los (from the right) and Barr. de Bisco Blanco. These two meet one 
another at an altitude of 660 m somewhat above L a R o s i a n a 
(where a stone bridge leads over the bottom). From now on the barranco 
becomes more and more deeply incised into the groimd of lavas which 
constitute the anoient bottom of a wide valley which may be of tectonic 
origin. — Still farther down the valley, the goige in the bottom grows 
deeper, and we enter a long stretoh where a basalt lava fill in the valley 
has been cut by the river (at an earlier time). This relatively young canyon 
can be foUowed down to the vicinity of A l d e a B l a n c a . 

I have to some extent studied the profiles met with in several parts 
of this valley train, and a small collection of rocks comes from here (4, 
163, 164, 166, 167, 168, 169, 170, 179, 180). Most of them will be briefly 
charaoterized in the following. 

Going down the barranco from Rosiana, we pass through relatively 
open ground on both sides of the barranco (which grows oontinually 
deeper). To the right there is at some distance a cuesta, the foot of which 
Ues c. 700 m above sea. This cuesta nms SSE from the vicinity of San 



New Contríbutions to the G«ology of Grand Canary 115 

Bartolomé and continúes further south in the much hígher east flank 
of Cumbre de Amurga. In the profiles of this cuesta there are phonolitio 
lavaa exposed, altemating with tuff layers. The total height of the pro-
file Í8 o. 300 m. The lowest bank of the seríes is a bright coloured tuff-
agglomerate. From here there is a gentle slope down to the edge of the 
barranco. There are great inatises of scree (phonolite material) on the sur-
face, and this covers a reddish lava which comes into sight in the bar
ranco walls. We see here a superposition of the phonolites on rhyolitic 
(-trachyic) volcanics. Good exposures are to be found at A n g o s t u r a 
d e l I n g e n i o d e A b a j o . 

Further down along the Tiraj ana valley, the above-mentioned right 
hand cuesta suddenly rises to the spectacular north cape of C u m b r e 
d e A m u r g a (1 100 m). At the same time it forms the divide of the 
Fataga valley. From now on, the east flank of this imposing rídge forms 
the right wall of the Tiraj ana valley. It consists all the way of the phono
lite formation with huge banks of columnar jointings. 

Before we proceed further along the valley, we may look at some 
lavas exposed in the barranco itself, incised into the oíd valley bottom. 
At P u e n t e d e R o s i a n a there are banks of lavas on the right 
with a steep ledge facing the barranco. The lower lava bank is of a red
dish colour and of rhyolitic aspect. The upper bank is larger and of a 
gray colour. It has columnar jointings. They seem to continué up and 
down the stretch of the barranco for a great distance, espeoially the lower 
red one. 

The reddish lava (169) shows micr. phenocrysts of alk. feldspar 
(olear) surrounded by a dark fringe, lying in a glassy, iron-stained paste 
with a fluidal texture in which there aro litophyses: small feldspar rods 
in dark patches. Mafic minerals are not present. Optics of the clear feld
spar phenocrysts are: 

2Fa=42°, ind. of refr. < balsam. Ax. pl. ~ 1(010) (anorthoclase) 

Then there are oolourless grains, somewhat altered, with small axial 
angle (sanidine?). The glassy, streaky texture and the angular fragments 
of a lava of the same kind in the pasto speak in favour of an ignimbrite. 
The rock belongs apparently to the oíd rhyolite-trachyte series. 

Since this type seems to be representative of these red volcanics that 
lie under the phonolite formation in the westem wall (above desoribed), 
it has been submitted to a chemioal analysis, the results of which are 
given below: 
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Analysis no. 5 

SiO, 
T Í O , 
Al.O, 
Fe .O , 
FeO 
MnO 
MgO 
CaO 
N a , 0 
K , 0 
P . O . 
CO, 
H , 0 + 
H , 0 -

69.87% 
1.23» 

15.60» 
6.64 » 
0.05 » 
0.32 » 
0.82 » 
0.49 » 
5.78 » 
4.94 » 
0.08 » 
0.00 » 
1.40» 
2.53 » 

Sum: 99.75% 

Mol. prop. 

9929 
154 

1626 
416 

7 
45 

203 
87 

932 
524 

6 

777 

Analyst: AULI8 HEIKKINEN 

Spec. gr. = 2.44 ( + 23.5°C) 

Sample no. 169 (HAUBEN 1963) of 
a reddish ^trachyte lava, right side 
of Barranco do Tirajana at Puente 
de Rosiana. 

Norm: 

Q 6.1 
or 29.1] 
ab 48.8J 79.8 
an 1.9) 
C 0.03 

Z Sal: 84.9 

en 2.0 
hm 6.7 
íl 0.8 
ru 0.8 
ap 0.2 

¿"Fem: 10.5 
H , 0 3.9 

Sum: 99.3 

NiGGU valúes: 
8Í = 238»/2, t i=3 .6 , p = 0.1, h4- = 
18.8, al = 37, fm=26, c = 2, a l k = 
35, k = 0.36, mg = 0.18, q z - ly^, 
a l - f m ' = + l l , a l - a l k = + 2 . 

C. I. P . W. Claasif.: - I. 5. 1. 4. 
Nordmarkose 

Magma type: «i—natrón syenitic/umptekitio 
Mol. prop. % of normativo feldspars Ab:An:Or= 61:4:35 

MgO:FeO= 100:0 

RiTTMANN parametors for nomonclaturo: Al—14.04, FM—8.69, Alk—13.61, k — ' 
0.36, a n - 0 . 0 2 , o a ' - 0 . 2 3 . — Soda trachyte. 

This lava, slightly silica-oversaturated, may be the uppermost of the 
trachytio-rhyolitio series which underlies the phonoljte formation (seen 
¡n the cuesta to the west). 

The grayish columnar lava, which likewise has a fíat position and 
has apparently not been disturbed later on (contrary to the volcánica 
on the opposite side of the barranco), is a phonolite (170). Micr. it shows 
slender, olear laths of alk. feldspar lying in a fine-grained paste of crypto-
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crystalline feldspar, nepheline and aegirine aggregates. The lava seems 
to have been a vitrophyre, somewhat altered later on. I t shows a great 
similaríty to the phonolite from the Manzanilla mountain in the west 
(high level). 

If we now prooeed down the barranco, we arrive at A n g o s t u r a 
I n g e n i o d e A b a j o . Here there are good exposures in the red-
dish lavas on both sides of the gorge. One sample (166) shows olear 
phenocrysts of anorthoclase in a very fine-grained paste consisting of 
brownish microlites of mica (?) and a oolourless substance (feldspar mixed 
with sec. calcite?). Ore powder also ocours. The lava may be a soda-
trachyte, and it forms rather massive banks a long way along the gorge. 

At Ingenio one will already find that basalt lavas cover the red ones 
on the left side of the barranco. I crossed these basalts on the way up to 
S a n t a L u c í a . The lavas are rather decomposed and in places 
tilled fields. R i s c o d e l C u e r v o , just below Santa Lucía, is a 
basalt knob that haa perhaps functioned as a small orífice during the 
lava eruptions. 

From here to the southeast a broad terrace covered with basalts ex-
tends on the left side of the master barranco. These can be followed all 
the way down to the vicinity of the coastal lowland. The same basalt 
cover reappears on the right side of the barranco, here forming a similar 
terrace of equal height. It is evident that these terraces once formed a 
single fill of lavas covering the bottom of the oíd valley. The height of 
the right-hand terrace in the vicinity of the farm of L a B a r r e r a 
is at least 200 m above the gravel floor of the gorge. The basalts do not 
form a single mass; there are several sheets of lavas with interstratified 
tuff layers. 

Of the left-hand terrace the basalts have been carved out to the erosión 
witnesses o f L a s F o r t a l e z a s (F. GRANDE and F. CHICA), almo.st 
isolated pinnacles rising more than 200 m above the bottom of the barranco. 
They seem to rest on red layers. 

We will retum to these basalts later on. 
The higher right side of the Tirajana valley is identical with the f lank 

of Cumbre de Amurga: a continuous exposiu« of conoordant phonohte 
banks and tuffs. The samples from here are few. One (167) is of a lower 
lying bank betw. A l d e a B l a n c a and E l G a l l e g o . It shows 
micr. olear, euhedral alk. feldspar phenocrysts in a fine-grained paste of 
feldspar, aegirine and also a brown mica (?), of nepheline and appearently 
sec. zeolite. Optios are: 
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Alk. feldspar: 2Fa=40°—50° (meas, in twin orystals aoc. to the 
Karlsbad law. Az. pl. >-<̂  j . (010) (anorthoolaae) 

In front of the phonolite cuesta lies the basalt lava terraoe. Its limit, 
however, has been obsoured in places by soree. 

Down in the bottom of the barranco one will here and there find emall 
rock expoBures of salió lavas. — A sample from here (179) shows micr. 
phenocrysts of alk. feldspar (anorthoolase) in a fine-grained groundmass 
oonsisting of feldspar rods mingled with dark, minute flakes of mica (?) 
The type bears a oertain similaríty to the porphyry lava from L a A n-
g o B t u r a (opposite Casa Blanca) whioh has been desoribed. — Still 
further down the canyon we will find on the right side a pale-coloured 
traohyte-looking rock exposnre lying at the base of the basalt lavas of 
the valley. Perhaps this salió rock belongs to the traohyte in the neigh-
bouring ridge of M o n t a ñ a d e l a s C a r b o n e r a s . 

As far as the higher left side of the Tirajana valley is conoemed, it 
hsis already been bríefly charaoterízed (page 111). A remarkable oiroum-
stanoe is that the geologioal struoture in this wall is different from that 
of the right hand one: in the former the phonolites are absent; instead 
we have the B. N. agglomerate formation orowned by olivine basalts. 
At the base there are tephrites, and still lower down reddish lavas and 
tuffs. Some dikes crossing the sequenoe have already been dealt with; 
they are of phonoUtio oomposition (164, 168). 

If we now tum our attention to the basalts which fill the valley, these 
oonsist, as was mentioned, of a number of lava sheets with interstratified 
tuff layers. The infilling prooess has oonsequently been lepeated several 
times. In Pliooene (?) time there began rather remarkable flows rushing 
down the valley from a souroe somewhere above the present S a n t a 
L u c í a . The path of these inoandescent streams was the bread bottom 
of the teotonioal outlet valley of the Caldera, an almost 3 km wide train 
with a consequent (low) gradient to the sea. When reaohing the end of the 
valley some km distant from the shore, the lavas inundated a broad área, 
they expanded like a delta fan, forming a flattened oone. One can still 
recognize this oone of lavas, whioh is covered in the surfaoe, with grávela 
and also lime-tosca, but lava exposures are seen in the steep outs along the 
lowest ooiurse of Barranco de Tirajana. 

When these lavas flooded down the Tirajana valley, the Caldera al
ready existed as a wide depression; the bottom lay, however, consider-
ably higher. 



New Contributione to the Qeology of Qrand Ceuiary 119 

The author has tríed to lócate the orífices of these copious masses 
of basalt lavas. One can follow then along the valley upstream as far as 
Santa Lucía and írom here up a long slope (behind the church) to the 
foot of the eastem caldera wall. It seems f issures opened along the eastem 
cuento of the Caldera had given way for the lavas to rush down the valley. 

Duríng a lator períod when the island lay higher than now (the Great 
Ice Agel), a new erosión óyele started. A deep oanyon was then incised 
into the lava fill. 

Samples of these lavas (154, 163, 180) are rather ordinary oUvine 
basalts. Some oharaoterístios will follow, and we will begin our desoríp-
tion of localities and rooks at Santa Lucía. 

South of the village there is alreâ dy a vast oover of basalts decom-
posed in the surface (no samples from here) and they seem to cover a 
substratum of salic lavas (rhyolites etc.) visible in the young oanyon 
of Tirajana. The rooks in L a s F o r t a l e z a s , the two speotacular 
erosión witnesses oanred out of the lava fill (F. G r a n d e 526 m) were 
studied more olosely. In Fortaleza Grande there seems to be in the basal 
part a red lava (?) or tuff; then thin sheets of basalt lavas forming a kind 
of socle follow; on this there rests a »butte* of brown tuffs like a top hat. 
Numerous caves have in pre-Spanish time been dug into the soft rock 
mass. This brown tuff seems to oorrespond to the tuff of great extensión 
that is met with in the fíat topped watershedin the west at B a r r a n c o 
d e L a A n g o s t u r a (or Barr. de Balo). 

A sample (180) was taken from the ríght hand lava terraoe of the 
valley at a locality called P a s o de La C r u z (NofEl Gallego). It 
is of the top lava bank. Micr. the lava oontains phenoorysts of olivine 
and augite lying in a groundmass of plagioolase, pyroxene and ore. The 
pyroxene is zonal. Optios of the chief minoráis are: 

OUvine: 2VY=S0° (Fa=0%) 
Pyroxene: 2F)'=76° (core — aug. 20% aeg. mol.)l . _ 

2Fy=62° (sheU - diopside aug.) J "^ 

No. 163 is from a site in the vicinity of a settlement called E l Gal
l e g o and belongs to the right-hand basalt terraoe of the valley. Micr. 
the rock shows olivine as the only mineral of the I gen. The groundmass 
consists of plagioolase laths, augite and ore. There is also a colourless 
isotropio substance in patohes (analcime?). The lava does not look very 
fresh. The olivine grains are iddingsite-rímmed. 

No. 164 is of a lava bank belonging to the broad flattened lava cone 
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spread before the mouth of the Tírajana gorge (locality is Aldea Blanca). 
Micr. this lava rock is also olivine bearing basalt, the olivine forming 
phenocrysts, whereaa the groundmass consista of plagioclafle, pyroxene 
and ore. The pyroxene appears a« slender prísms, forming a kind of web 
with ore in the interstices. The lava looks rather fresh. No iddingsite rims 
are seen in the olivines.^) 

G e o l o g i c a l s u m m a r y o f t h e á r e a 

Finally, the details may be summed up here in a short review of the 
lithological sequence and regional distribution of the rock ijpe». Some 
words will also be devoted to the question of the probable formation of 
this so-called «caldera». 

Regarding t h e v o l c a n i c s t r a t i g r a p h y , we will find 
the lowest exposed member at the bottom of the Tirajana valley to be 
red porphyric lavajs of a rhyolitio aspeot. According to the (few) samples, 
they are not really rhyolites, but soda trachjrtes, perhaps the topbeds 
of underljdng rhyolites. — Upwards, there foUows a rich complex of 
nepheline-bearing phonolites. These in their tum support the R. N. 
agglomerate formation with its alk. basaltic lavas interoalated. Still 
higher up in the geological column, there are foid-bearing, highly Na-
alkaline phonolites (extending over the highland nearby), and at the 
top we have the vast expañses of olivine-basalt lavas of the post-Miocene 
age. — Of somewhat later age are the basalt lavas, olivine-bearing, that 
fill the bottom of the oíd Tirajana valley. 

The repartition of all these lithological complexes in the área is rather 
oonfusing. There is, as we have found, no correspondance in the com-
position of the northem and the eastem walls of the depression on the 
one side and of the westem wall on the other. Whereas in the former the 
R. N. agglomerate with its alk. basalts and the covering olivine ba^alts 
are chiefly exposed, the westem wall offers a huge profile across the 
platy nepheline-bearing phonolite formation without any covering ba
salts. This disorepancy is repeated along the sides of the outlet of the 
Caldera—the Tirajana vaUey. Such a marked break may be due to great 

') £ . JÉRÉMINB (1933) has described a «basanitoide feldspathique» among the 
rooks from the same región. Her type may belong to the basanites-tephrites (of 
the R. N. agglomerate formation), henee it has nothing to do with the valley 
basalt lavas. A ohemical analysis of JÉRÉMINE'» rock is presented in the list of the 
NiooLi-values on page 376, no. 2°. 
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displacements along a fault line (or zone) which runs across the área in 
the direction NW-SE(-SSE). 

Of a later age than the coraplexes in the surrounding walls are the 
olivine basalt lavaa that fill the bottom of the Tirajana valley for a 
distance of at least 13 km. That this fill is not very young, however, 
is demonstrated by the fact that it has been cut through by a channel, 
probably in Quatemary times. This erosión has reached down to the 
basement, i.e. the bottom of the oíd valley, which consista of salic lavas 
apparently belonging to the first sequence of such volcanics in the is-
land. 

No young volcanic manifestations, in the shape of cinder cones, are 
to be found inside the Caldera área. 

T h e o r i g i n of Caldera de Tirajana has been much disputed in 
the course of time. The first to express his opinión was L. VON BUCH 

(1825), who found the great depression a good example of his »elevation 
h3q)othe8Ís», one of a really gigantic scale. In more modern times L. FER

NÁNDEZ NAVARRO (1925) declared its real nature to be a purely (negativo) 
volcanic form, a giant explosión cráter. Later on J . BOURCART (1937) 
only found evidenoes of exogene geological work- weathering and ero
sión. More recently S. BBNÍTEZ PADILLA (1947) who is well acquainted 
with the island geology, recognized a new factor, formerly overlooked: 
great land slides due to seasonal rains. These have been helping the en-
largement of the depression, originally created by subsidence move-
ments. The great importance of these shding movements was fully well 
illustrated by F. MACAU VILAR (1956), until recently a road engineer 
in the island. As to the origin of the depression this author shares the 
opinión held by BENÍTEZ PADILLA: the Caldera is an example of a true 
coUapse-caldera of volcanic kind, the result of withdrawai of magma 
from below in connection with great lava outbursts in the surroundings 
(see also F. MACAU VILAR 1960). 

The present author must confess he cannot agree with the idea of 
a collapse caldera of true volcanic origin. There are no evidence of a 
circular depression to justify the expression 'collapse caldera': the de
pression is not a closed basin, only the rounded end of a deep mountain 
valley (Valle de Tirajana) is to be seen. This amphitheatre-head is caused 
by shding phenomena in combination with weathering. Finally: where 
are the enormous ma^ses of lavas withdrawn from the basement of the 
depression bringing the ground to collapse? 

The región is traversed it is true, by great Unes of displacements con-
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neoted with the disseotion of the whole island into the two s^ments, as 
has been pointed out already by J. BOUROABT (1937). The river erosior 
may aasisted by weatheríng have made use of these lines of weakness in 
its exoavatíon work. 

Henee: the main faotors which have helped to oréate this speotaoular 
depression are: ruptures and displaoements orossing this sector of the 
island; vigorous headwater erosión and weatheríng; finally landslides 
on a grand scale. 



4. 

T h e S o u t h e r n D e o l i v i t i e s 

o f t h e I s l a n d 





General featurea of the great southern sector 

Bandas del Sur is the usual ñame of the remote eouthem declivities 
of the island in which the population is sparse and the roads are few. 
The slopes of the ridges to the south coast are generally gentle, it is true, 
but the región is nevertheless much dissected by barrancos. These all 
head south, although with some deviations. They are separated from 
each other by flat-topped watersheds, real table mountains — a strange 
type of landscape. — The upper part of the sector, however, is lofty, 
with outstanding mountain summits and very deep gorges. On the other 
hand the coast is low, forming a rocky abrasión chff of low heights alter-
natíng with sandy embayments. 

This broad sector of the island haa been sculptured into the southern 
flank of an oíd phonolite volcano which probably occupied the whole 
island. This part alone has been relatively well preserved and rarely 
oovered with younger volcanio beds. The dominating volcanics are here 
dark, platy phonolite lavas altemating with brownish tuffs.The flatness of 
the ridges between the barrancos owes its existence to the platy phono
lite banks. There are also lavaa of other kinds, rhyolites and trachytes 
and their tuffs in some of the barrancos at deeper levéis (here exposed 
by later erosión). Also along the coast cliffs there are exposures of similar 
rocks. 

As we will find from the descriptions to follow there is a general rise 
of the salic (rhyoUtic- trachytic) volcanio complex in westerly direction. 
At the same pace the oíd basalts are more and more exposed on lower levéis 
(in the westem barrancos). 

Younger constructive volcanic forms are practically absent in this 
part of the island. In this sense the South differs considerably from the 
northem declivities. 

There are in the South some long barrancos which can be foUowed 
and studied. The sides are generally steep and display good geological 
profiles. The master oanyon of all is that of S o r i a-A r g u i n e g u í n , 
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dividing the sector into two parta. Total length of this barranco is c. 22 
km. — There are also good opportunities for studying the sequence of 
volcánica, — i.e. the relative age of the dífferent outburets. 

In the foUowing pages we will visit all the more important barrancos, 
starting from the moet easterly one — B a r r a n c o d e F a t a g a . 
As we proceed in westerly direction, we will find occasion to look at the 
geological details exposed in the long sea cliffs — from J u a n G r a n d e 
to the mouth of B a r r a n c o d e V e n e g u e r a . 

Barranco de Fataga 

This rather straight valley of o. 16 km in length runs from north 
to south and is a very marked mountain trench confined by sieep and 
lofty sides. Its head, however, is surprisingly low, at 900 m above sea 
level — and it is here separated from Caldera de Tirajana by a broad, 
plateau-like ridge. The Fataga valley has evidently no topographio 
connection with the caldera itself, although the right side of the valley 
is the immediate southem continuation of the western wall of the 
greatd epression. 

The geological oonditions along the Fataga valley are rather simple. 
On both sides we will find a great succession of the nepheline phonolite 
formation, lavas and tuffs. Only in the bottora canyon along the upper 
course do there appear some red lavas and tuffs belonging to a rhyolite 
formation underlying the phonolites. Similar older salle volcánica re-
appear also in the south, in the vioinity of M a s p a l o m a s . — One 
gets the impression that the Fataga valley is of tectonic origin, after-
wards enlarged and deepened by the running water (finally by bottom 
erosión forming a narrow canyon). — A number of rock samples has 
been taken along the valley in queation (200, 202, 206, 207, 210, 213). 
They will briefly be characterized below. 

It has already been mentioned that the valley sides are very steep 
(foUowing dislocation lines) and few tributaries are seen. Owíng to the 
steepness, a great rock alide haa taken place in pre-Spanish times where 
the settlement A r t e d a r a is now situated (half way from Fataga to 
Maspalomas). One half of an entire mountain haa collapsed and filled 
the valley bottom with a chaotio jumble of angular blocks. Owing to 
this dam, an alluival fíat has been oreated on the upper side of it. 
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If we now look at the main rock tjrpes found along the valley, we can 
start at the head, at the divide by the Caldera. Here only nepheline 
phonolites and their tuffa are ex]X)8ed. In the steep slope of M o n t a ñ a 
d e l a G u a r d i a opposite the village F a t a g a, there are thiok 
banks with columnar phonoUte lavas (200, 202) showing mior. the typioal 
trachytoid texture with alk. feldspar phenocrysts, nepheline grains and 
aegirine in tiny prismg (rather abundantly). 

To the east of the village, there are aleo phonolites and their tuffs 
in the very steep sides of M o n t a ñ a d e A m u r g a , slopes which 
are diffioult of access. The lavas here have also ooluranar jointings and 
are separated by thiok layers of brown tuffs, in which caves have been 
dug. I foUowed the slopes southward to P a s o d e l o s P u e r c o s , 
then tumed down the talus slopes to the bottom of the valley. 

The young canyon that has been incised into the upper course of the 
valley has laid bare some reddish volcamos that are older than the phono
lites just mentioned. At least two banks of red lavas are here seen, se
parated by a reddish tuff layer. A red tuff also covers the upper of these 
lava banks. The lavas display columnar jointing and are somewhat 
brittle. They have a rhyoUtic aspeot (samples 206, 207, 210). The first 
is a distinct porphyry Avith olear phenocrysts of alk. feldspar in Karlsbad 
twins (anorthoclase). They he in a groundmass oonsisting of fragments 
of feldspar in streaks, in which the pores have been filled with an iso-
tropic substanoe (glass?). There are also elongated streaks filled Avith a 
network of tiny laths of sanidine (Uthophyses). The interstices between 
the rods are filled with an isotropic subst. (glass?). No mafio minoráis 
are present. Optics are: 

Alk. feldspar: 2Fa=44.5° (det. on 2 indiv.). Ax.pl, ~ ±(010) 
(anorthoclase) 

The rock may be a rhyoUtic ignimbrite or vitreous traoh3rte. 
No. 207 is of a rather similar nature, showing micr. quartz in the pores 

of the paste, apparently of seo. origin. Between -f- nio. the paste looks 
nearly isotropic (glassy?). The alk. feldspar phenocrysts are olear (opt. 
ohar. —, ind. of refr. <1.64). No mafio components are seen in the slide, 
instead, fragments of alien lavas with a basaltio texture. — No. 210 is 
Ukewise a porphyry with alk. feldspar crystals, besides brown homblende 
in an almost isotropic, turbid paste containing stray grains of magnetite. 
No quartz is visible. 

Although no more acourate diagnosis of these lavas has been made, 

http://Ax.pl
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we may assume that they belong to the rhyolite series that underlies 
the nepheline-bearing phonolites in the profiles uphill on the slopes on 
both sides. 

From this upper course, Barranco de Fataga can be followed down 
to M a s p a l o m a s by using the military road which has been built 
along the left side of the valley. Here one has an opportunity to examine 
many details in the volcanic sequence. Few samples however, were col-
lected from this route. 

At the village of A r t e d a r a , I tumed west up the gigantic scree 
of the above-mentioned mountain avalanches which occurred a long 
time ago. I entered a small eide-barranco eroded into the phonolite for-
mation and ascended to a divide in the west, called D e g o l l a d a d e l 
G i g a n t e . From here there is a good view in westerly direction over 
a wild and strange erosión landscape in the table — land formation: the 
phonolites and their tuffs slightly inclinad to the south. All the ridges 
are fíat topped, a type of landscape not found in other sectors of the is-
land. These land forms are certainly not very young: they apparently 
date from the Tertiary period. — All the lava banks have columnar 
jointings despite their flat-lying, platy cleavage. Between the lavas there 
are thick layers of brownish or reddish tuffs. These last-named allow 
the digging of stables and bams used by the scanty population of the 
región. 

If we tum back to Barranco de Fataga and foUow the military road 
downwards to the settlement M a s p a l o m a s (along the left side of 
the canyon), we can prove the existence of this phonolite formation right 
down to the iiamed village. Just before entering this village, I took a 
sample of a dark lava rock (213). It is a phonolite very similar to the types 
higher up along the canyon. Micr. one will find phenocrysts of alk. feld-
spar in a groundmass consisting of rods of feldspar and minute prísms 
of green pyroxene (aegirine), the latter in clusters. There are also small 
stout prisms of nepheline. Optics of the feldspar phenocrysts are: 

2Fa=40°—48°, ind. of refr.<balsam, opt. char. —, Karlsbad twins. 
Ax. pl. ~ 1(010) (anorthoclaae) 

In this región the above mentioned dissected table-land ends with a 
kind of escarpment (an oíd shore cliff?). Further down to the coast there 
is only a relatively fíat ground slightly inclined to the sea. The whole 
gravel covered plain seems to be a very much flattened cone, divided 
by a broad erosión channel created by Río de Fataga (i.e. in former 
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times of more humid climate). The bottom of this waterway is gravel 
oovered and full of braided (dry) water ooursea. 

This gravel train receives some tributary valleys from the right side: 
B a r r a n c o N e g r o (with its head B a r r a n c o s d e A y a g a ti
r e s and C h o m o t i s o ó n . — This coastal región will be desciibed 
in more detail ín later pages. 

To sum up: Barranco de Fataga is tectonically prescribed and was 
akeady eroded (deepened) in Tertiary time, later on rejuvenated. The 
valley bottom now reaches down into the salic (rhyolitic-trachjrtic) 
lava formation. 

The coaatal etretch from Juan Orande to Maapalomaa 

This part of the south coast can be studied by using the highroad 
that I uns cióse to the shore, where many outcrops of rocks are also to be 
seen. This ooastal, relatively fíat land lies outside the mountains that 
rise to the north as a background to a rather desoíate landscape, where 
here and there tomato fields have been tiUed 

The oasis of J u a n G r a n d e lies a short distance from the sea 
shore in a plain ( L l a n o s d e J. G.). oonsisting of gravel fans spread 
out by rivers which have descended from the mountain valleys. When 
going west from the oasis, one reaches a number of parallel ridges of 
gravel material resting on a basement of phonolites. Áll the pebbles in 
the gravéis consist of phonoUtes. The gravel ridges (which were traversed 
in a westerly direction) are only remnants of an elevated gravel delta fan, 
Btripped by later erosión. The región is called L a G u a n c h a . 

More to the west, one reaches the lower course of a deep canyon, 
B a . r r a n c o H o n d o , eroded in a table-formed ground consisting of 
the phonolites. This ooastal mountain área is called M e s a d e To
l e d o . Northwards, the slopes rise continuously. 

Barranco Hondo ends some distance before the coast is reached, and 
here a gravel delta accumulation in an elevated position is met wi*ih. 
Its distal border lies c. 100 m above the sea, and the apex of the flattened 
oone 50 m higher. This delta may have been accumulated in post-Miocene 
time, when the island was already in the course of elevation. 

To the west of Barranco Hondo, there rises a solitary cinder oone 
oalled M o r r o T a b a i b a s (400 m) from a platform of 300 m in 
altitude. I did not visit it, and no lavas which might have emanated 
from this orífice could (from distance) be deteoted. 
9 
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Barranco Hondo is one of the long and deeply inoised canyons whioh 
split the triangular mountain blook that ends in the north with the nar-
row cape of C u m b r e de A m u r g a . It seems that the entire área 
lying between Barranco de Tirajana and Barranco de Fataga is built of 
phonolites and their tuffs. The gravel train along the bottom of Barranco 
Hondo oonsists entirely of the same phonolitio material, as I oould see. 

In the long slopes of the mountains there are many barranquiUos, all 
heading southwards to the ooast. They were not visited, however. It 
should be worth while examining the mouths of all these small gorges 
to see if some kind of oíd marine beaoh line (or lines) in elevated position 
occur. These gorges may have existed in Tertiary times. 

There are outcrops of lavas on the coast opposite the mouth of Bar
ranco Hondo, P l a y a d e l C a r d ó n . A sample from here (73) is 
mior. a typical nepheline phonolite, oontaining slender laths of alk. 
feldspar and short prisms of nepheline lying in a trachytoid paste of 
feldspar and aegirine. The latter smrounds the small nepheline orystals 
in the shape of coronas. This type seems to be commou in the hinterland 
to the north. 

Further westward, the highroad croases a ridge, M o r e t e de 
T a r a j a d i l l o , where outcrops are seen. Then one follows the coast 
for a short distance until one reaohes a promontory, P u n t a M o r r o 
B e s u d o. It ends suddenly at the sea with a oliff. In the road cuts lava 
rocks are seen, trachyte-looking (74). Micr. one type is a trachyte con-
taining alk. feldspar laths (opt. char. — ind. of refr.<1.64) showing 
twins aooording to the Karlsbad law. These lie in a trachytoid paste of 
feldspar mingled with aegirine microUtes and iron ore grains. Moreover, 
one wiU find angular xenoliths. Mafic minerals of the first generation 
are not present. 

In the same Morro Besudo there are also outcrops of a greenish-gray 
agglomerate of a rather massive aspeot, forming thick banks. It oontains 
stones and boulders of varíous kinds. It seems to form the basement of 
the saUc lava above described. Such an agglomerate is rather different 
from the B. N. agglomerate with its oream-ooloured pumiceous matrix, 
and it is (as we will find later on) oonfined to the southemmost part of 
the island. Here it always u n d e r l i e s the puzzolane. 

After passing Morro Besudo, one again enters a coastal plain, fíat 
and undulating, with the rugged mountain edge to be seen in the north, 
and this is forelaid by a rock terrace consisting of basalt (f). 

The village of M a s p a l o m a s extends along a wide gravel plain 
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with a gentle gradient to the sea, where a cordón of sand and dunes ap-
pears. The gravel plain is bounded in the west by a terrain edge following 
the lowest oourse of Barranco de Fataga. 

F a r o de M a s p a l o m a s (the lighthouse) lies at the termination 
of the broad headland whioh is oonfined in the east by the large B a h í a 
d e l I n g l é s . The mentioned headland is oovered by gravéis in the 
surface (and by the dunes at the shore), but below the gravéis there is a 
bank of a hard conglomérate. This bank can be seen in the vicinity of 
the lighthouse, here jutting out into the suri. 

The drainage área between Barranco de Fataga and Barranco de Chira — 
— Arguineguin 

This región is a rather olosed mountain landsoape of a lenticular 
shape, dominated by the system of four barrancos all heading south to 
join Barranco de Fataga in the gravel field above Maspalomas. The most 
important of the barrancos is that of L a s H a t a s , the head of whioh 
is semi-oircular in shape. This is embraoed by the mountain nuoleus of 
M o n t a ñ a de B a r r a n q u i l l o s (1600 m) with its two side 
arms: the eastem one consisting of the phonolite ridge separating the 
área from Caldera de Tirajana; the westem one forming the divide at 
B a r r a n c o de C h i r a . 

The high nuoleus in the north — Mont. de Barranquillos — is sepa-
rated from the central highland by the pass of C r u z G r a n d e or 
T i r a j a n a . 

The author disposes only of few samples of rooks from this extensive 
región, and my excursions in it do not cover more than some relatively 
Bhort stretohes. Consequently, there is not muoh to be said here about 
the geológica! conditions of the área. 

The high mountains in the north are composed in their upper parta 
by phonolites in banks accumulating to a great thickness and showing 
oolumnar jointing. These lavas rest on tuffs with bright colours and these 
are, as far aa I have been able to discover, of astonishing thickness and 
wide extensión. This fact seems to have facilitated a very energetio 
barraTtco-erosion in the mountain sides. Great screes are also oommon 
in many parta, slabs of phonolites cover the slopes, whioh in several places 
oonsist of the sofb tuffs. These tuffs reach to heights of more than 1 000 m 
above the sea (Casa forestal de Tirajana). 
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Some types of the lavas have already been desoribed in oonneotíon 
with Caldera de Tirajana. Other samples were taken from the westem 
ridge, L l a n o s d e l a s M e s a s (252, 253), consisting of nepheline 
phonolites and their tuffs. 

The absenoe of the B. N. agglomerate formation in the summits and 
crests of the ridges is noticeable. I have found only one place with a 
small remnant of this formation: in D e g o l l a d a d e M a j a d i l l a 
B l a n c a . 

Some Bub-Reoent volcanic cones ocour in this southem part, they will 
be mentioned later on. In the interior they are entirely absent as far as 
I have been able to prove. 

To the west of B a r r a n c o d e l o s V i c e n t e s , there foUows 
B a r r a n c o d e A y a g a u r e s (or Barr. de las Hatas) in which a 
surface water dam has been built; then follows B a r r a n c o d e C h a -
m a r i s c a s (which joins Barranco de la Negra lower down). I have no 
rock samples available from the former valley. B a r r . d e l a N e g r a 
has been visited by T. BRAVO, and he has sent me some samples from 
its upper course, called B a r r . d e l a M o s c a . Further samples 
were oollected by him from the upper course of B a r r . d e T a b a 
q u e r o s , the head arm of Barr. El Negro which joins Barr. de Fataga 
in the región of Maspalomas. As far as this low lying región is concemed 
there are in my collection some samples of lava rocks. 

Barranco de la Mosca and B. de los Tabaqueros 

No. 843 is of a salic lava bank underlying a remnant of the R. N. 
agglomerate formation (the southemmost one encountered in the island) 
Micr. it is a glassy lava with a streaky-pigmented texture, enclosing stray 
orystals of alk. feldspar, brown mica (nearly uniaxial) and brown hom-
blende and magnetite. The rock may belong to the oíd salió series. — 
No. 826 is from Montañeta de la Mosca, a ridge on the right side of Bar
ranco de la Negra. According to BBAVO, the sample is of an intrusive 
rock. It is micr. a porphyry with phenoorysts of alk. feldspar of a greenish-
gray clinopyroxene, brown homblende, sphene and a sodalite mineral. 
Ore and apatite are accessories. The fine-grained feldspar-rích paste 
seems to be altered. It also contains greenish aegirine prisms. The rock 
may be a phonolite of the strongly alkaline type (of a later age than the 
B. N. agglomerate?). 
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To the west of L o m o d e l a M o s c a (divide), there is the head 
of Barranco de los Tabaqueros (running south a short distance to the 
east of the lower course of Barranco de Arguineguín). BRAVO has given 
an interesting cross-profile from here, showing a sequence of 6 beds of 
conoordant lavas (samples 846, 847, 848, 849, 860, 861). This sequence 
is of some importance, since it illustrates the conditions in a border zone 
between the nepheline phonolites in the east and the traohytes-rhyolites 
in the west. 

If we begin from the baae (fearronco-bottom), we have here a salic 
vitrophyre (851) showing micr. a beautiful flow textiu-e with elongated 
pores and fragments of a trachjrte lava, filled with feldspar laths and an 
opaque substance. There are crystals and fragments of alk. feldspar 
(sparsely in the glass basis), a palé coloured pyroxene and magnetite, 
also lithophyses (rather frequently) oonsisting of tiny feldspar rods in 
random orientations. The pores are filled with an isotropio substance 
(opal?). The lava without doubt belongs to the trachytio-rhyolitic series 
and it may be rhyolitio in composition. 

Above this vitrophyre there follows a trachyte-looking lava (850) 
although it is rather dark-coloured. Micr. it is very fine-grained, oon
sisting of a mixture of feldspar rods, an elongated clinopyroxene and 
ore grains, and also colourless, isotropio patches. The paste endoses 
smaller crystals of a clinopyroxene assooiated with magnetite. The texture 
is trachjrtoid. The oolour index is somewhat higher than in the common 
traohytes, owing to the frequent pyroxene prisms in the groundmass. 
Nepheline is not seen in the slide. The lava may be called a trachyte-
phrite. 

The next bank of lava uphill is of a dark oolour (849), oonsisting micr. 
of a fine-grained feldspar mass mingled with aggregates of aegirine need-
les, enolosing small, stout crystals of nepheline. Appr. comp.: Feldspar — 
60%, aegirine — 30%, nepheline — 20%. The texture is not trachj^toid. 
The rock may be classified as a nepheline trachyphonohte. — Higher 
up the slope (on the right side of Barr. de los Tabaqueros), there are two 
hanks of salió- vitrophjnrio lavas (848, 847) both with trifling amounts 
of mafic components (brown mica or brown homblende). In the streaky, 
glassy pckste there are lithophyses, oonsisting of tiny feldspar rods in 
random orientations. Olear alk. feldspar phenocrysts are also present. 
They show Karlsbad twins and may be sanidine (no striation.). — Finally, 
we must look at the top sheet in the profile, a rather broad bank of nephe
line phonolite (846). Micr. this rock offers the characteristio sight of the 
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platy, dark-ooloiired phonolites (prevailing in the large sector of the 
slopes further to the east). The ohief oonstituents are alk. feldspar laths, 
aegirine needles and nepheline prisms, the latter surrounded by a corona 
of aegirine miorolites. The textura ia traohytoid. — This top sheet un-
doubtedly belongs to the period of the great nepheline phonolite lava 
emissions of the central type which followed after the deposition of the 
oíd traohytes and rhyolites, now displayed in a huge pile in the westem 
mountains. 

The región of El Tablero 

If we now go south, following Barranco de la Negra, we arrive to a 
región, where it joins B a r r a n c o de C h a m a r i s c a s not far 
from the small settlement of El Tablero (to the north of Faro de Maspa-
lomas). The author has oollected a lot of samples of lava rocks from here 
(II, 214, 216, 217, 219, 220, 221). 

In the región of E l T a b l e r o , the barrancoa that have their mouth 
in the gravel train of Barranco de Fataga are rather shallow and their 
bottoms are likewise filled with gravéis (the oonsequence of a later rise 
of the ooean level). The sides of the barrancoa are steep, however, and the 
lavas and tuffs in them well exposed. 

In the comer where Barranco de Ayagaures and Barranco de la Negra 
join one another, there are two lava banks with a tuff layer between. 
A sample of the upper lava (216) is dark-coloured, micr. it is glassy with 
a streaky textiure. It oarries phenocrysts of alk. feldspar and also frag-
ments of these and of a traohytic lava which contains nepheline. No 
sample is available of the underlying lava bank. It may likewise be of a 
salió composition (trachyte). The former lava looks more like a welded 
tuff or ignimbríte. 

At a short distanoe from this comer down the barranco gravel train 
(towards Maspalomas), a water shaft has been opened north of El Tablero. 
The lumps of rock fragments lying around the opening consist of a rhyo-
lite-looking lava (214). Mior. this consists of a vitrophyre with the streaky 
texture of a glass basis (iron-stained) in which there are phenocrysts of 
alk. feldspar in Kturlsbad twins; no mafic componente are seen in the 
slide; elongated pores in the paste are filled with sec. feldspar aggregates 
(lithophyses), or they are empty. The lava may be a rhyolite (or trachyte). 
According to Information obtained, the lumps are from a depth of c. 
100 m. From the bottom of Barranco de la Negra, I headed for the nearest 
elevated ground on the right side of the barranco in the direction of 
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P o z o S a l o b r e in the SW. The escarpment faoing the barranco 
oonsists of the greenish tuff agglomerate in huge banks (the stone has been 
quarried to some extent). This agglomerate disappears some distance up 
the valley and is replaoed by dark platy phonolites. These are capped 
by a sheet of basalt whioh seems to form a kind of meada farther south 
(in the direction of Montaña Blanca). Going down to Pozo Salobre (whioh 
ÍB situated in a barranco) one will again find the phonolites. One sample 
(220) shows micr. the texture typical of the phonolites (alk. feldspar, 
aegiríne but no nepheline?). There are colourless, isotropio patohes in the 
paste whioh seem to be analcime. 

The lumps {*eacombros») in the vioinity of Pozo Salobre oonsist of the 
dark, platy phonolites (no sample from here). 

In the direotion northwest of Pozo Salobre, the ground rises oon-
tinuously and it is rather plain, but furrowed by barrancos. The rock 
ground on the surfaoe oonsists of weathered basalts, an extensive lava 
sheet (— or sheets), originally an unbroken oover whioh seems to have 
iasued as flows from a vent somewhere in the northwest. Looking in that 
direotion, one will notioe a dark-oolouied eminenoe. This could be a oinder 
oone, from where the lavas erupted. It seems to have been a rather pro
ductivo voloano; it is called L o m o de A r g u i n e g u i n (376 m). 
Lavas were spread over the whole of the coastal land between the lower 
oourse of Barranco de Arguineguin and Bairanoo de Fataga. Now the lava 
oover has been muoh eroded, partly aboliahed (see fig. 11). — The author 
has no sample of the lavas whioh seem to have undergone alterations on 
the Burface. This voloano may be one of the very rare adventive cones found 
in the whole southem seotor of the island. 

There are some other samples from the vioinity of Pozo Salobre 
whioh illustrate the composition of the basement of the young basalts 
(217, 219, 221). 

The road that runs southeast from Pozo Salobre joining the coastal 
highroad in the vioinity of F a r o de M a s p a l o m a s passes a fíat 
— undulating ground whioh exposes salió voloanics in a shallow degol
lada. A rock from here (217) has micr. relatively large phenocrysts of 
alk. feldspar, whereas the mafio oomponents of the I gen. are sparse and 
oonsist of an altered pyroxene (?) and flakes of brown mica. The texture 
of the groundmass is traohytoid with altered feldspar laths mingled with 
iron ore powder. Optios of the feldspar are: 

2Fa=44°, /3' ̂  1 (001) (anorthoclaae) 
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The lava may be a trach3rte or trachyrhyolite (?). 
In the higher hills in the vioinity the salió voloanics are oapped by 

a dark lava sheet whioh is apparently a basalt (no sample). Further along 
the country road to the southeast there are low exposures of a greenish 
agglomerate (earlier mentioned) and also here is a cap of the duU coloured 
basaltic lava. 

In a westerly direotion from Pozo Salobre, there is a hill devoid of a 
basalt cover and which consists of a salle lava (221). It is a fine-grained 
porphyry (altered) in whioh the alk. feldspar phenocrysts have mostly 
been transformed into aggregates of a carbonate. Other phenocrysts are 
of brownish homblende (opacite-rimmed) and stray crystals of a pale-
coloured clinopyroxene; of acoessoríes there are apatite and magnetite. 
The paste, consisting in the main of feldspar rods, contains vesicles filled 
with oaloite. The lava may be a trachyte. 

M o n t a ñ a B l a n c a isa hill to the south of Pozo Salobre. It con
sists, as the ñame suggests, of a pale-coloured rock mass, a puzzolane. 
On a more cióse examination one will find that the rock is more like a 
breccia: it contains plenty of angular fragments of alien lavas, and the 
rims of these pieces are dark coloured (reaction zone?). Further to the 
west this puzzolane agglomerate (or breccia) is replaced by a salic lava 
(see above no 221!). Both are oapped by a dull coloured lava of a basalt 
(216, no slide available). A sample wae also kept of a salió lava (210) 
from a place to the south of Montaña Blanca. Micr. this contains clear 
phenocrysts of alk. feldspar, also fragments in a microbrecoia of trachy-
tio material. There are crystals of clinopyroxene (euhedral) of a grass-
green colour; plechr. is scarcely perceptible. Ext. angle on (010) cAy=50'*. 
(aeg. augite). There is also a very finely orystallized carbonate, playing 
the role of a matrix between the angular trachyte fragments. It is a 
trachjiíic breccia, somewhat altered (impregn. with carbonate!). 

To summarize the stratigraphy of the volcanio beds in the región 
northwest of Maspalomas (the drainage área of Barranco de la Negra— 
Barr. del Negro), we can state that most of the ground is occupied by the 
oíd salic lavas (commonly with vitrophyres) oapped with the dark platy 
phonoUtes (with aegirine, nepheline). Puzzolane does not appear in the 
región; it is met with more to the west (Montaña Blanca is the farthest 
outUer in the east). In the región south of Barranco de la Negra the whole 
oomplex of sallo lavas is oapped with a basalt lava whioh may have issued 
from a oone in the vioinity (Lomo de Arguineguín). 
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The coaatal atretch from Maapalomas to Arguineguin 

There is not much to be studied on this route (lOkni)except for some 
profiles nearer Arguineguin (coastal cliffs). After passing the gravel 
train of the Fataga 'river' mouth, the highroad entere low, undulating 
coaatal ground which rises ínland to the 100 m contour Une. Further 
westwards the road crosses several ehallow barrancos. In some parts 
dunes have also been formed of a fine oalcareous sand. 

Some km from the fork of the road which leads to the lighthouse of 
Maapalomas, there is an outcrop of a dark lava (11), a flat-lying bank. 
Micr. it Í8 a porphyry with clear phenocrysts of alk. feldspar with twins 
acc. to the Karlsbad law. In addition there are crystals of brown horn-
blende and brown mica. The paste is trachytoid. Nepheline is also pre-
sent. Apatite is an accessory. The lava may be a trachyphonolite. Further 
west the basement seems to consist of a coaree conglomérate with flat-
tened pebbles of the dark phonolites. It is possible that puzzolane is 
met with lower down. 

After passing M e s a d e l a A r e n a (SW of Montaña Blanca), 
the road approaohes the coast which it foUows to Arguineguin. In the 
same direction, the coastal oliffs grow higher and are generally steep. All 
along the shore of B a h í a d e S a n t a Á g u e d a isa bank of green-
ish-gray agglomerate with boulders and stones embedded in a homo-
geneous matrix. This agglomerate is constantly attaoked by the surf, 
80 that smooth rocky capes have been formed. The bank is capped by a 
pale-yellowish puzzolane showing a surprising thiokness, nearer Argui
neguin attaining at least 60 m. It has a cream-coloured matrix with many 
small lava fragments enclosed, but there are also plenty of vesioles filled 
witht a canary-yellow powder. — This puzzolane no doubt extends far 
inland, and obviously it had formerly a wide extensión also to the south, 
before marine abrasión had worked baok the shore Une. The puzzolane 
is capped by the ooarse phonoUte conglomérate, the stratigraphic limit 
being an erosión surface. In cuts along the existing barraruios in the región, 
a s in B a r r a n c o d e l C o r r a l B l a n c o and along C a ñ a d a 
d e l G a l e ó n , does the bright colour in the sides of the valleys in
dícate the presenoe of the puzzolane under the cover of the conglomérate. 

This remarkable occurrence of puzzolane has not been notioed by 
earlier travellera; at least there are no remarks about it to be found in 
the literature. The formation is still to be more olosely investigated as 
regards its extensión and thickness and its chemical composition. Ex-
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ternally the dominating rock seems to rae to be very similai to the puzzo-
lane in San Lorenzo (cf. cha])tor 1) and to the same formation occurring 
in Tenerife (HAUSEN 1956). in the latter island it is quarried ultimately 
for the maldng of hydraulic cement (at Puerto Cristianos). I t isdonbtful, 
however, if the occurrence in the far soutli of Graud Canary will be ex-
ploited, owing to its situation and to the fact tliat a similar roclí is met 
with in San Lorenzo at a short distance from the capital Las Palmas. 

The puzzolane ia of soft consistency, and it would certainly have 
been destroyed long ago, if there did not exist tlie thick cover of the 
lime-cemented, liard conglomérate (of piíonolitic material). Nevertheless 
the marine abrasión has already cut off a great deal of the formation. 

The Chira valhy with Cuesta de La Plata 

Barranco de Chira is a left hand tributary to Barranco de Soria— 
Arguineguín. Remarkably enough, the longitudinal profile of the former 
has not been adjusted to that of the master — barranco; it is a 'lianging 
valley', like those encountered in formerly glaciated mountain land-
scapes. In more recent times an adjustment is going on: the formation 
of a gorge leading down to the bottora of the main valley. — Obviously 
the Chira valley is relatively much older than the latter, it belongs, as 
it seems, to tlie ^ve-harranco period (the pre-6arr(iwco relief), whereas 
Barranco de Soria—Arguineguín is younger, dating probably from late 
— Tertiary time, characterized by a pluvial climate and vigorous erosión. 

The Chira valley — a fíat bottomed, open highland valley — has its 
head at the very border of the central highland, not far from Roque 
Nublo. The head is a somowliat semi-circuhxr erabayment (»semi-caldera)>) 
in thia highland bulk. Here tliree head arms join one another to forin 
B a r r a n c o d e A h o g a d e r o s , which lower down is called Bar
ranco de Chira. This valley head provides an impressive mountain pano
rama with the almost vertical precipices of the R. N. agglomerate for
mation in the background (see fig. 10!). To the right and to the left of the 
valley are ridges, the latter belonging to the mountains described earlier. 

At the lower end of the open Chira valley (above the beginning of 
the young canyon), the Island Government has constructed a water 
reservoir — P r e s a d e C h i r a . A lake has been dammed up here, 
measuring c. 2 km in length. 

The broad-bottomed Chira valley lias been eroded into a series of 
chiefly salic lavas and tuffs, in the east capped with platy nepheline 
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Fig. 10. Tho Roque Nublo forination of agglomeratos in the regio» of Ayacata, 
central elevation of tho island, Looking north-oast. 

Phot. T. BKAVO 1958 

plionolites. Moreover, there are also outliers in the región of the (once 
widespread) R. N. agglomerate formation. Remnants of this flat-lying 
cover are to be found in both the lateral ridgoa, biit also at the bottom 
of the valley itself. I t seems that this valley of advanced maturi ty was 
formad in a time a n t e d a t i n g the deposition of the agglomerate, 
and the valley has been used as a runway for the (glowing?) avalan ches 
of the Peléean eruptions. 

We may begin vvith onr descriptions of the rock ground in the high-
land border itself, here called C u e s t a d e L a P l a t a after a small 
settlement in the región — C a s e r í o s d e L a P l a t a . We will 
then proceed down the valley and into the outlet gorge. 

Cuesta de La Plata (head of the Chira valley) 

Precipices of c. 200 m altitudo form the border of the highland in 
this sector of the island and tliey can most conveniently be investigated 
if one uses the military road of S. Bartolomé—Ayacata as a basis. The 
Btretch dealt with here is between D e g o l l a d a d e T i r a j a n a 
and the mountain comer of L a s C a n d e l i l l a s , where the road 
suddenly bends to the small village of A y a c a t a , situated in the 
innermost head of B a r r a n c o d e S o r i a . At Las Candelillas we 
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will find a road fork: here a field road turna south and descends to the 
village of C e r c a d o de A r a ñ a and further to the new water 
storage dam of Chira. 

The oliffs of the highland border in the north are ahnost vertioal and 
diffioult of aooess. At one point, however, there is a path used by the 
islanders to oross the highland (down to Barranco de La Mina and Las 
Lagunetas). An aeoend may be started at Degollada de Tirajana, then 
the foot of the preoipices may be followed to a point opposite C a s e 
r í o s de La P l a t a where the path tums uphill. 

At the degollada a promontory juta out from undemeath the foot 
of the precipioes, showing fíat lying banks of a basaltio aspeot. They rest 
on pale-ooloured tuffs belonging to the phonolite formation (topmost 
layers). There are two lava beds, which seem to continué under the 
sequence of strata building the preoipices. The former ones are apparent-
ly basal beds to that series. Mior. the two lava rooks (226, 228) contain 
phenocrysts of pyroxene and brown homblende, and a sodalite mineral 
in euhedral orjrstals is also to be seen. The groundmass is fine grained 
with plagioclase laths, pyroxene and magnetite grains. Vesioles are filled 
with a zeolite and calcite. Optio data (in 226) are: 

Pyroxene: 2^^=58°, cAy=5Z° (augite with aeg. mol.) 
Homblende: 2Fo=70°, pleoohr.: a-yellow, y-brown 

cAy=10° (oxy-homblende) 
Plagioclase: (in the paste). Comp.: Au/30 

These lavas may be classified as tephrites and they seem to belong 
to the períod of (repeated) aotivity of Peléean outbursts which did spread 
the B. N. agglomerates over the island. 

The lavas in question are capped by a dark, platy lava (241) which 
can be followed along the foot of the preoipices to the west. Of this rock, 
apparently a kind of phonolite, no thin section is available. This is over-
laid by a lava of pale-grayish colour and of a trachjrtic aspeot (235). It 
seems to have been intruded into the pile of beds at a somewhat later 
time. Mior. it shows phenocrysts of a clinopyroxene and of brown hom
blende and also of a sodalite mineral, all lying in a trachytoid paste filled 
with feldspar laths (altered). There are also soattered phenocrjrsts of 
feldspar oompletely ohanged into kaolin (?). Magnetite is an aocessory. 
The rock may be a phonolite. — Climbing the profile further uphill, 
one meets a series of tephritic lavas separated by tuff layers (231, 232, 
284, 239, 240). An intercalation of a blistery, pale-grayish lava bank is 
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seen in the upper part of this seríes (238). This latter rock is fíne-grained, 
trachj'toid with feldspar laths and aegiríne needles. Sphene is an aooes-
Bory. Iron ore powder is seen, mingled with rods of feldspar and a seoond-
ary substanoe (analoime?). This type may also possibly be an intrusive 
body. The uppermost tephríte bank (240) forms the basement of the top 
member of the profile: the B. N. agglomerate of some ten m in thiokness. 
It has vertical walls, due to the presenoe of large diaclasee. The upper 
Burfaoe of this potent oake is fíat and undulating (part of the central high-
land). 

In the descriptions above we started with some tephríte lava sheets 
in Degollada de Tirajana, forming the basal part of the whole seríes. 
These lavas no doubt belong to the R. N. agglomerate formation, the 
lowest thick bank of which is displayed here. But the basement of the 
tephrítes is not seen in firm rook )̂ instead I saw that we have here only 
alloohtonous masses of phonolites whioh have moved down the valley 
in the direotion of C e r c a d o de A r a ñ a . Itis clear that this valley 
head has not only been formed by erosión but with tho cooperation of 
land-slides (as in Caldera de Tirajana). Perhaps these allochtonous masses 
hide underlying autochtonous phonolites in the lower slopes (down to 
lOOOm). 

The huge bank of the R.N. agglomerate exposed in Cuesta de La Plata 
(height appr. 100 m) may represent t h e f i r s t p h a s e of several 
Peléean outbursts, and this aot was preceded by the emission of alk. basal-
tio lavas, now to be seen at the foot of the cuesta to the north of Degollada 
de Tirajana (Cruz Grande). If we go farther east, to the north-wall of Cal
dera de Tirajana, we will find the Peléean depoeits complete (6 sheets) 
intercalated by the alk. basalts, as has already been described (page 102,103). 

Cuesta de La Plata, being only the southwesterly continuation of 
the north-wall of Caldera de Tirajana, can be followed further west 
and then north around the central 'fortress' of Roque Nublo. We will 
later on (Part II) more olosely consider these remarkable achievemets 
of weathering and erosión. 

The Chira valley (and Canyon) 

This highland valley is approximately enclosed by the 1 000 contour 
line and its length is — as far down as the ledge, where the canyon begins — 

)̂ ezoeptíng a aofb tuff layer. 
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O. 3.6 km. The sides reaoh to 300 m and more above the valley bottom. 
The outlet gorge in the south falla o. 600 m to the bottom of the Soria 
canyon. This gorge is very narrow — only Bome hundred m wide. We 
shall briefly describe the rock complezes inside the valley and the gorge 
and alflo what ia to be aeen in the ridgea in the aidea. A more detailed 
Burvey of the área ia atill needed, ohiefly in oombination with a aorutiny 
of the great prof ilea along the Soria canyon in the west. 

As haa already been pointed out, the Chira vaUey and ita gorge have 
been eroded into a aeriea of aalio lavas, oapped on the anmmits on both 
aidea by the R. N. agglomerate formation. Theae aalio voloanios can 
be foUowed down the course of the gorge to the bottom of the maater 
barranco. The aeries haa a total thiokneas of o. 800—900 m, diaregarding 
the highest-Iying B. N. agglomerate banks. 

No basement (of basalta or possibly of aalio lavas) ia to be aeen at 
the bottom of the maater canyon at the place of jmiotion. 

The left aide of the Chira valley has already been deeoribed (page 132). 
Thia long ridge ohiefly oonaiata of platy phonolitea and their tuffs. On 
the alopea towards Presa de Chira, however, there are aome remnanta 
of the R. N. agglomerate to be aeen. They may perhapa reproaent vaniah-
ing parts of an anoient fill of the valley. 

In the north of Cercado de Araña there are (aa it was stated above) 
alloohtonoua phonolite maaaea on the upper alopea. 

On the ridge to the ríght of the valley, called L o m o d e l a E r 
m i t a d e S a n t i a g o — L o m o d e L a P a l m a , there is a thiok 
oover of the R. N. agglomerate that can be followed right down to the 
rooky cape of E l S a l v e a r . I have aome aamplea of the underlying 
lavas obtained with some diffioulties owing to the large sorees in the 
alopea (12, 13, 243). The upper sheet (243) ia near the road fork to Chira 
(elevation 1 376 m). Micr. the rock conaiata of clear tabular feldapar 
phenooryata, olinopyroxene oryatala (amall elongated priama), brown 
homblende, a aodalite mineral and apbene. The optios of the feldapar 
phenooryata are: 

2Fa=51°. Karlsbad twins, ext. angle a A a '=6° (anorthoolaae) 

The paate ia a traohytoid mixture of feldapar roda, aegirine priama, 
nepheline grains and ore powder. The oavities in the paste are filled with 
opal. The texture is porphyritio. The rock may be designated a phonolite 
(eomewhat altered). 

No. 12 ia of a lava bank lying under the thiok top aheet of the R. N. 
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agglomerate in Lomo de Ermita de Santiago—Lomo La Palma. Mior. 
the rock oontains relatively large laths of alk. feldspar (altered), showing 
Karlsbad twins in a turbid paste of fine grain and almost isotropio with 
miorolites of feldspar and tíny prisms of aegirine and ore powder. There 
are no phenocrysts of mafio mineraJs. The lava may be oalled a traohyte 
(meta-trachyte). 

No. 13 from somewhat lower down on the slope towards C e r c a d o 
de A r a ñ a , has also mior. relatively large laths of alk. feldspar in 
orystals, of a greenish-gray olinopyroxene, brown homblende, sphene a 
sodalite mineral and also magnetite in a turbid paste with feldspar mioro
lites and ore powder. This paste looks rather dark between + nio. The 
lava is a kind of traohyte (or traohyphonolite). 

Passing the small village Cercado de Araña, we finally arrive at the 
bottom of the Chira valley (alt. 900 m) and here other kinds of voloanios 
are met. On the east side of the dammed-up lake (olose to the dam), 
there is a quarry for building-stone in the bedrook. It is a brownish-red, 
soft lava (261), easy to handle with a miner's hammer. Mior. it shows 
a distinot porphyry texture with olear phenocrysts of alk. feldspar in a 
brown, streaky, glassy paste, also with fragments of feldspar. The elon-
gated pores are filled with a web of small sanidine rods; the filling-in 
substance between them is opaque (lithophyses). In faot, the rock is very 
porous and well suited to building material. No mafio minerals axe seen. It 
may be a kind of tuffaoeous riiyolite or an ignimbrite. 

In a Boutherly direotion from Presa de Chira, along the path that 
leads to the small forest reserve of E s c u s a b a r a j a s (a promontory 
faoing Bouth at the Arguineguin valley), one passes along a gentle slope 
whioh ends in the Chira oanyon. There are outorops of a reddish soft 
lava of rhyolitio aspeot (266) in this slope. Mior. it is distinotly porphyrio 
with olear phenocrysts of alk. feldspar, also fragments of it in an iron-
Btained paste whioh has originally been very porous, but post-magmati-
cally (?) filled with a web of sanidine rods in an acicular texture (litho
physes). Small flakes of brown mica are present. Grains of magnetite 
are seen (sparsely). Optics of the feldspar are: 

2ra=48°, opt. ohar. —, ind. of refr. <1.54. Ax. pl. ~ i (010) 
(anorthoolase) 

The lava may be designated as a rhyolitio (?) vitrophyre. 
It is evident that these vitrophyres-rhyolites or trachyrhyolites-

stratigraphically precede the nepheline bearing phonoUtes and trachy-
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phonolites ín the borderíng mountains. The former salic lavas apparently 
belong to the same sequenoe as that met with in the great profiles of lavas 
and tuffs in the Montaña del Homo complex (as we will find later on). 

The salic (vitrophyrio) lavas are also seen in the gorge below Presa 
de Chira, where they are topped by the B. N. agglomerate formation 
in a thiok sheet. This can be very well seen in the head of the oanyon. 
These faots indícate that the Chira valley already existed at a time be-
fore the spreading of the agglomerates, i.e. before the great Peléean out-
bursts ravaged the island. 

The prominent mountain comer of E l S a l v e a r above Cercado 
del Espino has been sculptured in the sallo series and in the overljring 
banks of the B.N. agglomerate. The monstrous cape marks the junction be-
tween the master barranco and the young oanyon of Chira. 

It is evident that the great avalanohes of chaotio material which 
consoUdated to agglomerate, later on did not stop here in El Salvear but 
oontinued far down the slopes to the south. This happened at a time 
when Barranco de Arguineguin did not exist, but instead there was a 
mature valley, the bottom of which lay muoh higher than that of the 
present barranco. P o n t ó n de G a v i l a n e s (right side of Barr. 
de Arguineguin) was then a hill on the right side of the oíd valley. Ero
sión has later on abolished the agglomerate from the stretoh south of 
El Salvear, exoept for what is left on the summit of the tongue-shaped 
E s c u s a b a r a j a s (left side of the barranco). 

Barranco de Soria—Arguineguin 

This is a surprisingly large barranco in the island — o. 22 km — run-
ning north—south, and dividing the southem part into two subseotors. 
This barranco begins at an altitude of 1 000 m with a very steep gradient 
at the border of the central highland. The uppermost stretoh is a wild 
gorge, lower down its cross-profile is more open, although the sides are 
steep all the way down to the vioinity of the coast at Arguineguin. — 
There are few tríbutaries on the way, the most important being Bar
r a n c o de la J a r r a from the lefb. From the same side, B a r r a n c o 
de C h i r a also joins the master valley, as we have seen, but its bottom 
has not been adjusted to the profile of Barranco de Arguineguin. 

I have made several trips along the valley in question and up its 
sides in some places, and a few samples of the rocks have been oolleoted. 
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Additional notes and also samples bave later on been obtained from my 
oolleague T. BRAVO. 

Barranco de Soria—Arguineguín runs for almost its entire length 
aoross a landsoape of table mountains, i.e. between fíat topped ridges —, 
oonsisting of rather fíat lying banks of lavas and tuffs, a huge and ap-
parently conoordant pile. There are many stately oross-profiles to be 
studied on the way, and sometimes they attain a total height of many 100 m. 
The best exposures are to be found in the surroundings of Soria (settle-
ment at the bottom of the valley above the junotion of the Chira canyon) 
at the mountain cape of E l S a l v e a r . Further down the barranco 
the sides gradually get lower, at the same time the valley bottom widens 
and is being filled with gravéis. 

Much loóse material has apparently been transported down this 
deep and long valley and most ha« found its resting place in the sea. The 
delta acoumulations are not important. Xevertheless, erosión has been 
very vigorous all along the barranco. It seems to have been aocomplished 
in an earlier geologic períod, when the island stood higher than now 
(Pliocene?). The gravel fill in the lower course is the result of a Quater-
nary (?) depression (before the sub-Recent uplift began). 

Barranco de Soria—Arguineguín croases an extensive oomplex of 
s a l i c l a v a s mostly apparently of a rhyolitio, trachytio and to some 
degree also of a phonolitio oomposition. As was already mentioned there 
are excellent geological profiles in many parts. These show an astonishing 
number of conoordant lavas and tuffs, and the total height of the sequenoe 
is not less than 700 m (in one place). The position of the beds is almost 
fíat, a slight inclination to the south is perceptible. Dikes are seldom to 
be seen, and faults have not been observed so far. The whole complex 
gives the impression of an undisturbed pile. 

In what foUows we will look at the geological conditions along the 
entire course of the valley by using the f ield data and the results of micro-
Bcopic examinations. A metioulous study of all the problems met with 
here will be left to future investigators. 

If we first look at the environments of the Soria valley head near 
the small settlement of A y a c a t a (1 250 m above the sea level), we 
see a very interesting landscape before our eyes, owing to the presence 
of a top formation of the R. N. agglomerate in enormously thick banks. 
These banks form almost vertical waUs facing the deeply inoised valley 
head, a site of great avalanches in bygone times. There is a great dif-
ference of level down to the bottom of the canyon of Soria (400—600 m). 
10 
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— The geologioal details have here not been worked out, sinoe I did not 
visit the oanyon on this Btretch. Samples of the rooks are few from Aya-
cata (246, 247, 268). There are, however, additional samples from the 
canyon somewhat lower down oolleoted by T. BBAVO (869, 873). 

The mass of the R. N. agglomerate rests on a dark lava bank of 
baaaltio aepeot (246) in the vioinity of Ayaoata. Mior. one will find well 
formed phenooiysts of olinopyroxene as the dominating mineral, crystals 
of magnetite and stray laths of plagioolase, all lying in a groundmass 
with a basaltio texture. The oavities in the groundmajjs are in parta filled 
with oaloite, in parts with a oolourless, fibrous mineral with a low ind. 
of refr. (ohaloedony). The lava may belong to the tephrites, sinoe there is 
no olivine present exoept sparse small grains of iddingsite-altered olivine. 
This lava bank lies in a horizontal position. 

To the Bouth of Ayaoata at a level somewhat lower than the former 
place, there is a lava of another aspeot (247). It shows mior. laths of alk. 
feldspar, prisms of brown homblende and stray orystals of sphene, all 
lying in a very fine-grained paste with feldspar miorolites, ore powder 
and an isotropic mass (analoime?). The vesioles are filled with opal. 
The rock is a kind of bostonite or alk. traohyte with a low oolour 
Índex. It seems to belong to the salió series whioh underliee the phono-
lites. 

When following the narrow road to P r e s a d e M a j a d a A l t a 
for Bome km (from Ayaoata), one meets high-road outs in a blaok felsitio 
lava (268). The position of the lava was not clear, perhaps it is of the 
dislooated series (the basement rooks). The fracture is oonohoidal and 
knife-sharp edges have been formed (like those of flint). Mior. there 
are largor laths of alk. feldspar in a very fine-grained (devitrified) paste, 
containing aggregates of minute hex. nepheline orystab and needles of 
aegirine in a matriz of isotropic substance. Brown mica is seen enclosed 
in the feldspar. The rock may be a devitrified trachyphonolite. It is not 
known if this type is common in the walls of the canyon here. The deeply-
incised gorge may indícate a certain Btage of deoomposition of the rock 
ground in the depths, otherwise it is difficult to explain the vigorous 
attack by the (once existing) wildwater in this head región. 

The samples sent to me by BRAVO are from places lower down the 
oourse of the oanyon. No. 860 is of a great dike with a trend ENE—WSW, 
orossing the barranco somewhat above Soria. Micr. we will find a distinct 
porphyric texture with relatively large phenocrysts of alk. feldspar, a 
mineral of the sodalite group and prisms of brown homblende (corroded). 
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In additon there are oryetals of a olinopyrozene^) and magnetite. The paste 
oonsistB of feldspar aegirine cuid an isotropio produot. It is a phonolite 
dike. — No. 873 is from the vioinity of Presa de Majada Alta (elevation 
o. 900 m) on the right side of the Soria oanyon. Micr. there are no pheno-
crysts at all. The mass oonsists of a traohytoid texture with feldspar 
microlites, aegirine prisms and ore powder and also minute prísms of 
altered nepheline together with isotropio produots (analoime?) giving 
to the paste an almost dark aspeot betweeu nic.+' It is a phonolite.') 

If we prooeed down the oanyon and pass the village of Soria, we 
enter the interesting passage between Montaña de Tauro and El Salvear 
—Esoiisabárajas, with their high profiles in the voloanio sequenoe. 

The oape of El S a l v e a r (lefb side) is,as has been mentioned, oap-
ped with the R. N. agglomerate in a huge sheet. The basement oonsists 
of a multitude of oonoordant volcamos. There are only two samples (260, 
312), of them, both from the upper slope. No. 200 oonsists of a nepheline 
phonolite containing phenoorysts of alk. feldspar laths in a paste of feld
spar rods, nepheline, aegirine and ore powder. Aegirine aggregates have 
surrounded both feldspar and nepheline. Optios are: 

Alk. feldspar 27a=62°. Ax. pl. «̂^ ± (010) (anorthoolase) 

No. 312 is a grayish-brown porphyry lava taken from La P u n 
t i l l a , somewhat below Soria on the left luuid side of the valley (olose 
to El Salvear). Micr. it is a vitrophyre with a fluidal texture of feldspar 
rods and aegirine and with phenoorysts of alk. feldspar (rectangular 
orystals) and brown homblende. Magnetite is sparse. A miorophoto of 
the rook is seen in fig. 1, píate VI. 

No. 268 is an aphanitio lava. Micr. it shows a basaltio texture with 
plenty of plagioclase laths in two generations. Phenoorysts of olinopy-
roxene also ocour assooiated with magnetite. The paste oonsists of plag. 
+ pyr. + ore and plenty of oolourless, isotropio patohee (analoime). 
(Comp. of the plagioclase not det.; ind. of refr. > balsam, opt. char. —). 
The lava may be an andesitio basalt. — No. 273 is micr. a plagioclase — 
rich basalt with olear laths, albite twinned, cUnopyroxene and some 
olivine (partly altered to iddingsite). The paste is basaltio. 

') Aegirine augite aoo. to ext. angle cA }"=66°. 
*) In the highland to the northwest of Soria (right side of the valley), BBAVO 

has seen a zone of the oíd dislooated traohytes, aooording to a sketch map sent to 
me (of. fig. S7). There ar« no samples from this área. It is a oomplex that appears 
in an unexpectedly «olittuy position. Further surveys are needed here. 
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Plagioolase: 2Va=9á°. Comp.=An/60. (phenoorysts) 

The amount of olivine is relatively insignificant. 
No. 266 (no slide avail.) is a darle, platy lava of a phonolitic aspeot. 

It is the highest-lying bank in the profile. 
The baflalt lavas in question may represent the basement of the salic 

series and oorrespond to those basalts appearing in the bottom of Bar
ranco de Arguineguin, somewhat below Cercado del Espino. 

After passing M e s a d e l a s F á r d e l a s and its southem lower 
prolongation — L o m o d e l a J a r r a , — one enters the broadened 
lowermost course of the great valley. The sides are now getting con-
siderably lower and the (mostly dry) watercourses are braided over the 
gravel field at the bottom. — It seems that this heavy aocumulation 
masB of gravéis may be the result of a higher level of the ocean in Quater-
nary times. 

Nos. 302 and 303 are of the lowest sheets of salic lavas exposed in the 
left side of the canyon some distanoe to the south of S o r i a . The first 
of these rocks is a typical porphyry, the latter is devoid of phenocrysts 
of feldspar or other components of the I gen. In the former type the feld-
spar crystals show a fine striation and may be anorthoolase. The paste 
in both is streaky and vitreous with tiny feldspar rods. They are vitro-
phyres or obsidian, most likely belonging to the rhyolites in the lowest 
part of the seríes. 

Montaña de Tauro (1 200 m) 

On the westem side of the great valley train — on the watershed 
towards B a r r a n c o d e M o g á n ríses the eminenoe of Tauro, one 
of the highest summits in the southem sector of the island. This eminenoe 
ÍB oonneoted in the north with Cordillera del Homo by way of a broad 
saddle pase (000 m), where the reservoir M a j a d a A l t a has been 
erected. Tauro's summit forms a kind if escarpment towards the fíat ground 
of the pasB. To the south the mountain drops gradually to the coast, form-
ing a broad slope furrowed by barrancos. In the east and in the west there 
are great precipices of c. 700 m in height down to the bottom of the con-
fining valleys. We are here conoemed only with the eastem side of the 
mountain. 

The profile exposed here ought to be investigated more in detall — 
£rom the bottom of the valley up to the summit lava sheet. The author 
is in the possession of a rather meagre colleotion of data and samples to 
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illustrate the volcanic sequence here (cf. with the list, page 150). BRAVO 

has later on provided with some additional samples from different 
levéis. 

For stratigraphic reasons we will start from the bottom of the valley 
in the vicinity of the settlement Soria (lying somewhat below the rocky 
cape E l S a l v e a r , junctíon of Barranco de Chira). 

Lowest exposurea found in the barranco bed olose to C e r c a d o 
d e l E s p i n o consist of basic lavas (269, 288, 299). Of them the upper-
most bed is of andesitio character, finegrained, but downward there fol-
low lavas of oUvine baealts. No doubt these ba«ic lavas represent the 
ancient seríes of basalts appearing at the west coast. — These lavas are 
capped by red rhyolitic lavas (292). Suoh a t3rpe has already been de-
scribed by E. JÉBÉMINB from Cercado del Espino (1937). It is oalled by 
her a pitohstone containing large anorthoolase phenocrysts, also crystals 
of homblende. Besides there are fragments of glassy lavas in the paste. 
A chemioal analysis of this pitchstone is published by JÉRÉMINE (see 
the list of NiooLi — valúes page 375, no. IV). 

Some of the succeding types of rocks (upwards in the profile) (302, 
303, 312) have already been desoribed. They are all vitrophyres. No 
samples are available in order to know more about the sequence of the 
beds exx)osed in the uppermost part of the profile (right side of the val-
ley). Instead we have to rely on samples from an excursión to the sum-
mit región of Montaña de Tauro. Here in the upper course of B a r 
r a n c o d e J a b o n e r o s (600 m elevation) there is a lava of a vitro-
phyre (289), micr. with clear phenocrysts of alk. feldspar and crystals 
of a brownish sodalite mineral, prisms of brown homblende and ore. 
They all lie in a glassy paste with streaks of varjring shades, containing 
miorolites of green pyroxene (aegiríne), laths of feldspar and ore grains. 
Also fragments of feldspar are to be seen. There is another vitrophyre 
(296) some distance higher up along the coiu^e of B a r r a n c o d e 
T a u r o (560 m elevation) forming a bank of considerable thickness. 
Micr. it is of a similar nature, with clear alk. feldspar crystals (and frag
ments) in the glassy paste. (Cf. microphoto 2, píate IV). 

A tunnel has been opened from this &armnco-head to the water storage 
dam M a j a d a A l t a at levéis of c. 800—900 m. This tunnel runs across 
a lava bank of dark phonolite (observed by BRAVO). I took a sample of a 
lava firom about the same level (700 m) — somewhat to the south of the 
summit. It is a place called D e g o l l a d a d.e C o r t a d o r e s . Here 
also a phonolite oocurs (41). Micr. it shows phenocrysts of alk. feldspar 
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(turbid), prisma of brown homblende and a sodalite mineral, all enoloeed 
in a fine-grained paste filled with feldspar and aegiríne microlites. 

Higher uphill towards the summit of Montaña de Tauro (1 200 m) 
there are apparently only phonolite lavas (293, 294, 297), but also some 
vitrophyres.—No. 293 is of the summit lava bed. It is a dÍBtinotporphyry 
with olear alk. feldspar phenoorysts, olinopjrroxene and brown hom
blende prisms in a streaky, glassy paste, in which there are feldspar 
laths and tiny nepheline orystals. Optios of the ohief minerals are: 

Alk. feldspar: 2Fo=48°-60'' (anorthoolase) 
Clinopyroxene: 2Fy=60'', cAy=42° (Ti:augite) 

No estimation has been made of the relative amount of pyroolastio 
beds in the series of Tauro. In an excursión up to the southside of the 
summit, I notioed the presenoe of a layer of oream-ooloured tuíí support-
ing the top lava sheets and measuring at least 6 m in thiokness. Lower 
down the slopes many tuff layen can also be seen. 

Sequenoe of lavas in the east side of Montaña de Tauro 

Level 

1200 m 
1100 » 
1000 » 
900 » 
700 » 
700 » 
6S0 » 
SOO » 
460 » 
160 » 

No. Of 
sample 

298 
207 
294 
301 

— 
41 

296 
289 
303 
292 

Bottom of the aolic 
160 * 
100 » 

299 
269 

100 »pozo 288 

Type of lava 

Nepheline phonolite 
Hbl-mioa vitrophyre 
Vitrophyre vesicular 
Dark phonolite 

» » 
Hbl sodalite phonolite 
Vitrophyre 
Sodalite vitrophyre 
Vitrophyre 
Redbrown porphyry 

Andesite basalt 
Olivine basalt 

Basalt, deoomp. 

Locality, etc. 

Summit lava sheet 
3:d lava bed below summit 
S. side of summit 
Tunnel from Majada Alta 
Head región of Barr. de Mogán 
Degollada de Cortadores 
Cabecera Barr. Tauro 
Barr. de Jaboneros upper c. 
Lowest bank S. of Soria 
Cercado del Espino 

Vioinity of Cercado de Espino. 
Bottom of Barr. de Arguineguín, 
Cercado del Espino 
Below bottom of Barranco de A. 

In the list above, we will find a total thiokness of c. 1 100 m, the 
major part belonging to the salió series. Below, there are basalts to an 
unknown depth. Of the former group, the upper part down to c. 600 m 
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oonsist of phonolites; lower down, mostly rhyolitio vitrophyres are met 
with until the basalts at the base. In all, there are at least 30 different 
bedB in the great profile, apparently lying in perfeot conformity. Detailed 
obaervations are needed here, however, to find out the stratígraphy. 

The Tauro mountain has a long slope to the south furrowed by bar
rancos, broadening in that direotion like a fan, the borden of whioh 
repreeent the ñdes of Barranco de Arguinegtiin and Mog&n. On the east-
em wing rises the oupola-shaped eminenoe of P o n t ó n de l o s 
G a v i l a n e s (776 m), olose to the former valley. Here it forms a 
preoipice of c. 660 m in altitude, outting the oupola-shaped summit to 
half the size. Here great rock slides have ooourred in Quatemary (?) 
times. — Pontón de los Gavilanes is the remains of an anoient highland 
relief of advanoed maturity extending over this part of the island in 
times before the outting down of the present stately valley of Arguine-
guín. As we have already seen, the Chira valley is also from the pre-
harranco period of erosión. 

EJsousabarajas 

Tuming again down the Arguin^piin valley bottom and up the left 
hand slopee opposite the giant wall of Montaña de Tauro, we have the 
strangely looking ridge of Esousabarajas (a smaller foreet reserve pro-
teoted by the Island Qovemment). This ridge has a height of 026 m and 
is oonneoted with the neighbour table-land of L l a n o s de l a s Me
s a s (mentioned earlier). Escusabarajas oonsists of a great pile of salió 
lavas, obviously the interrupted oontinuation to the east of the sequenoe 
in Montaña de Tauro. Unlike however, the oonditions in Tauro there is 
& oapping sheet of the R. N. agglomerate. This bank was formerly oon
neoted with a similar bank of agglomerate in El S a l v e a r , lying on 
the opposite side of the Chira oanyon. 

The author did not have time enough to examine the voloanios in 
Baousabarajas more olosely. Later on, BRAVO sent me 3 samples from the 
ît̂ eatem side (784, 832, 838). Of these, no. 838 is a porphyry (position 

660 m above sea). Mior. it oonsists of olear phenoorysts of alk. feldspar 
^th Karlsbad twins and a narrow outer zone of later growth (anortho-
olase-fsanidine?). There are also sodalite oiystals, all lying in a fine-
grained paste of feldspar, nepheline, aegiiine, apatite and ore. Stray in
dividuáis of brown homblende also ocour. The lava may be a traohy-
phonolite. 
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No. 832 Í8 of a dike crossing the lava beds. I t is mior. of a lamprophy-
ric oompoBÍtion with euhedral phenocrysts of olinopyroxene, and altered 
olivine. The former mineral also filis the main part of the groundmass, 
together with magnetíte and a ooloured, isotropio substanoe (?). There 
are plenty of vesioles filled with (or ooated with) zeolite in radial aggrega-
tes. The dike rock is apparently of a much later date than the (dissected) 
salió series and may belong to the effusive period of tephrites whioh 
accompany the R. N. agglomerate (at the top). The dike may be a kind 
of monohiquite. 

Hoyaa del Naranjo 

On the same (left) side of Barranco de Arguineguin, NE of Cercado 
del Espino there is a rather deep embayment in the side of the valley 
produoed by some short harranquiüoa, of whioh Hoyas del Naranjo is 
one. BRAVO, who visited the site has sent me some samples from here 
(816, 810, 821, 822, 824). Information about the stratigraphy is not 
available. 

There is not much to say about the samples. No. 821 is a porph3ny 
with olear alk. feldspar phenoorysts (reí. small opt. angle: sanidinel) 
and stray prisms of a pale-yellowish olinop3ax)xene and magnetite (sparse-
ly) in a very fine-grained (devitrified?) paste, rather dark between+ 
nio. The lava is a traohyte (rhyolite?). — No. 824 is extremely fine-
grained, with sparsely alk. feldspar phenocrysts l3áng in a paste of a 
mottled appearance with oryptoorystalline, isometrio grains, whioh may 
be nepheline, embedded in a dark substanoe. There may be analcime in 
the paste, together with tiny microlites of feldspar. The rock may be a 
devitrified phonolite-felsite. 

No. 816 is of a dike rock (or of a small intrusivo body) in the lava 
series. It oontains alk. feldspar almost exolusively, partly as phenoorysts, 
partly as tiny rods in the paste showing an acicular texture. Mafio mino
ráis are not present. The rock may be a bostonite. 

Farther south along the valley, the left side has not been examined 
at all, including the plateau in the south called M e s a d e M a r z a -
g & n. This part belongs to the área which comes next to the east and 
oomprises the drainages of Barranco de Tabaqueros and Barranco de la 
Negra. The localities here visited by BRAVO have abeady been briefly 
described (page 132). 

The right side of the master valley — from Montaña Tauro in the 
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north t o L o m o d e L a s T o s c a s in the south likewise has not 
been more olosely examined (with some exoeptions). 

There are rea«ons for assuming that the higher ground on the right 
side of the valley oonsists of the platy, dark phonolites. A conglomérate 
oovering the lower ground more to the south down to the sea shore oon
sists of pebbles of these phonolites, a material perhaps transported in 
pre-Quatemary times from the upper ground south of Tauro towards 
the coast. 

In the preoipioes forming the right side of the master valley are, on 
the other hand, lavas of a more 'rhyolitic' aspect. Most of these banks 
are grajdsh to reddish and the lowest bank — at L o s P e ñ o n e s — 
— is red-coloured. — The gravel masses filling the bottom of the valley 
are ohief ly n o t of the dark, platy phonolites, but of a more rhyolitio 
aspect: a rather striking contrast to the above-mentioned conglomérate 
(of a greater geologioal age). 

We may now deal with some particular occurrences of rooks on the 
stretoh from near Cercado del Espino down to the last angostura before 
the valley enters its coastal gravel-accumulation train (at Lomo de Las 
Toscas). 

The bottom of the master oanyon some km down from C e r c a d o 
d e l E s p i n o (150 m above sea) has not been filled with gravéis. Rocks 
are seen in many places. They oonsist, remarkably enough, of basaltio 
lavas (269, 288, 290), already mentioned in connection Avith the volcanio 
profile of Montaña de Tauro. Nos. 269 and 299 are directly capped with 
red rhyolite banks. The former is an olivine basalt in which clinopyroxene 
forms the I gen.; the paste consists of plagioclase laths, pyroxene, altered 
olivine and ore. The texture is basaltic (or somewhat streamlined); — 
the latter type is olivine-free, with phenocrysts of clinopyroxene. The 
paste oontains rich amounts of ore grains. 

These oíd basalts disappear lower down the course of the valley bot
tom. But they reappear in the left side to the south of Llano de Marza-
gán, as we will see later on. 

A boulder dropped from the summit of L o s P e ñ o n e s (right 
side) to the valley bottom is of a ba«altio aspect (271). Micr. there are 
plenty of phenocrysts of a clinopyroxene, euhedral, sometimes long-pris-
matic, zonal. It is associated with magnetite grains. The paste consists 
of tiny plagioclase laths, of pyroxene and ore powder and an isotropio 
coloured matrix (glass?). Apatite orystals are enclosed in the pjnroxene. 
There are also stray hex. nepheline crystals in the pa«te (sparsely). The 
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texture is more like that of a lamprophyrio dike rock; perhapa this is 
really a dike. 

From the right side of the valley a sample was taken of a lava bank 
(lower down in the profíle) somewhat down from the site opposite Los 
Peñones. The lava is of the salió kind (262). Micr. it oontains euhedral 
phenoorysts of a clinopjnxjxene, pale-yellowish, and olear relatively 
large orystals of alk. feldspar. Magnetite grains are assooiated with the 
pyroxene. The paste is glassy, dotted with fragments of feldspar. Apatite 
is an aooessory oonstituent. There are small lithophy^es, densely orowded. 
The rook may be a vitrophyre. 

In the left side of the master barranco, in the ridge oalled M e s a de 
l a s F á r d e l a s , are some lava banks in a fíat poeition lying one 
upon the other (from the base: 267, 268, 273, 266). At the base is the limit 
of the bottom gravel f¡11 of the valley. 

No. 267 is a plagioolase baealt. Optics are: 

Plagioolase: 2Va=\02°. Opt. ohar. —,ext. angle 1(010) (phenoorysts) 
=36''-38°. Comp.: An/60. 

The mafios are olinopyroxene and altered olivine. The groundmass is 
rioh in plagioolase miorolites pyroxene and ore. 

No. 268. is an aphanitio basalt. Mior. it shows laths of plagioolase euid 
orystals of augite and ore in a fine grained (basaltio) groundmass with tiny 
laths of oligoolase (// ext., ind. of refr. -^balsam), pyroxene and ore powder 
(abundantly). The lava may be designated a tephrite — oontaining oolour-
lees patohes of analoime (?). 

Next lava uphill (273) is a dark porphyrite. Mior. there are olear laths 
of plagioolase in a dark ooloured groundmass. There are also stray grains 
of olinopyroxene, (altered) olivine and ore. Texture is basaltio. Optios of 
the feldspar laths are: 

2Fy=94». Angle of ext. in the plañe -L PM=36''. Comp.=An/60 

The topmoet lava (266) is dark, platy (no slide avail.). 
Stratigraphio position of these lavas is unoertain. Further surveys are 

needed. 
After passing Mesa de las Fárdelas and its southerly oontinuation 

L o m o de la J a r r a one entera the widened gravel bottom fill of the 
loweet oourse of the valley. The valley sides are from now on relatively 
\aw euMtas. 
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Lomo de las Toscas 

The ríght side of the lowest stretoh of the valley is called L o m o 
de l a s T o s c a s : i t i s oovered on the surface with a whitish lime-
orust. In ita northem part, the rídge attains a height of 300 m, becoming 
constantly lower to the south and ending in the village of A r g u i n e-
g u í n. On examining the ridge more olosely, we will find in the upper 
parta a gravel — conglomérate sheet with stones and boulders of phono-
lites. This deposit lies on salió lavas (276, 277, 280, 285), these lavas on a 
basement of puzzolane and this in its tum on a greenish agglomerate, 
which is the lowest visible member in the profile. This can be followed 
right down to the sea shore. — The salió lavas in the upper part of the 
profile are vitrophyric, containing phenocrysts of alk. feldspar and also 
fragments of it in a streaky, glassy paste, in whioh there are tiny rods 
of feldspar and needles of aegirine. Perhaps the lavas are rhyolites. — 
Sample 286 taken from a rock edge 20 m above the bottom gravel-fill 
of the valley (right side) also shows mior. alk. feldspar phenocrysts (olear) 
lying in a paste of a glassy nature, filled with feldspar rods and aegirine, 
all in a fluidal arrangement. The optics of the alk. feldspar are: 

270=42", opt. ohar. —, ind. of refr. <1.64. Ax. pl. /-̂  j . (010) 
(anorthoclase) 

The suocession of beds in Lomo de las Toscas is as follows: 

Top — Qravel conglomérate (lime-oemented) 
Rhyolitio vitrophyre (thick banks) 
Puzzolane (cream-coloured) 
Agglomerate with a greenish matrix (hard) 

Base — Phonolite formation (not expoaed here) 

Lomo de las Toscas grows constantly lower in the direotion to the 
ooast while the underlying volcamos drop below sea level and disappear 
out of sight. 

Lomo del Qaleón 

If we now tum our attention to the lefb side of the lowest course of 
Barranco de Aigoineguín — the wide gravel train some km before its 
end at the ooast — we will meet a long cuesta, stretohing with decreasing 
height to the ooast and ending here with a perpendicular oliff. This ridge 
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)s callee! Lomo del Galeón. — On the way to this left side we cross the 
meiitioned gravel train with its many dry, braided water courses. l u the 
midst of the traiu we will stop at a water shaft reaching down to the 
ground water level. The lumps of rocks lying around the shaft consist of 
salic lavas (274, 279). They havc been hoisted up from a dejith of c. 125 
m. Both satnplcs are of porphyries with micr. olear phenocrysts of alk. 
feldspar lying iu a glassy matrix which also contains sniall prisnis of 
brown hornblende and a brown mica (almost uniaxial), and also small 
cryatals of a pale-coloured clino])yroxone. Some of the feldspar crystals 
are corroded, and fragments of them are rather common in the glassy 
paste. Apatite and ore are accessories. Texture is eutaxitic. The lava may 
be a rhyolite, although quartz is not visible in the sude. 

After Crossing the train and approaching the cuesta of Lomo del Ga
león, one will find the outcrops of fíat lying lava banka of dark colours. 
The lowest of the banks is a kind of basalt (284), and it seems to extend 
over wide stretches, sloping gently to the coast. The lava is amygdaloid 
and shows micr. ])henocrysts of augite of grayish-lilac colour. I ts prisms 
are in clusters and associated with magnetite grains. There are also prisms 
of brown hornblende. The paste consists of feldspar microlites and a 
colourless substance (analcime?). There is also iron ore powder. Apatite 
is an accessory const. Vesicles are fillcd with calcite and with a brownish 
concretionary mineral in radial bundles. The rock may be a tephrite 
(belonging to the R. N. agglomerate formation?). — A capping lava 
sheet seems to be of the same kind. The to]) layer is a conglomérate (the 
same that occurs in Lomo de las Toscas) and it continúes down to the 
coast covering here the puzzolane formation, as it has been mentioned 
in a preceding chapter. 

The coastal stretch from Arguineguin to Puerto Mogán 

Where the coast highroad leaves the village Arguineguin, there is 
a low promontory jutting out into the sea in southeasterly direction. I t con
sists of the greenish agglomerate at the base, overlaid by light coloured 
puzzolane. This in its turn is capped by a mantle of a coar.se conglomé
rate. I t is apparent that this small headland is only the remaining part 
of a former widely extended mantle of gravel, the same one which ap-
pears in Lomo de las Toscas and in the surface of other ridges in the 
vicinity. Marine abrasión and river erosión has destroyed the continuity. 

http://coar.se
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Advancing north-westwards along the road, one will first find several 
cuts in the same conglomérate layer. Still farther west other profiles 
can be seen whicli expose tlie greenish agglonierate at the base, over-
laid by puzzolane, bright-yellowish in colour, and this is capped by 
the coarse conglomérate with gravéis in the surface. 

Going further in the same direction the conglomérate disappears 
from the coaat abrasión profiles and instead one finds that there are 
banks of dark lavas. No. 76 is of a salió lava, a vitrophyre. Going up the 
coast escarpment, however, one will again meet the conglomérate forma-
tion as a mighty top sheet covering wide áreas in the upper slopes. 

The author undertook an excursión which crossed this gravel terraiu 
on the way up to the summit región of M o n t a ñ a d e T a u r o . The 
gravel masses are furrowed by many barranquillos in the long slopes 

^'W^^^ 

Fig. 11. Main part of a large gravel delta covering puzzolane and salic lavas at tho 
Bouth coast. The gravel is liavdoned to conglomérate. Tho shocts havo boon much 
dissectoil by later barranco erosión. Tlio dopoaits niay be contemporaneous with 
the covering gravel conglorr\erato on tho Las Palmas'terrace (-Pliocone?). Black: 

basalt lavas covering the conglomérate. 



168 HoM Hausen 

towards the sea forming a kind of »bad lands», displaying an aatonishing 
thiokneBs of the conglomérate (lime oemented). Northwards this conglo
mérate reaches to the vicinity of Tauro, and in this región an apex of 
the fan-ahaped wide sheet may be placed. This gravel fan was laid down 
at a time succeding the deposition of the B. N. agglomerate mantles. 
Erosión that followed the agglomerate deposition not only abolished 
this formation, it attacked to a great extent also the underlying phono-
lite, as may be seen from the abundance of phonolite material in the 
stones and boulders of the conglomérate. 

East of the mouth of C a ñ a d a d e l C o n e j o (Eof Puerto Rico) 
there are rather high profiles on the ooast showing at their base the green-
ish agglomerate oapped by puzzolane, then there are salió lavas in slaggy 
oondition, and a top sheet of conglomérate. Samples of the lavas are 
of salic nature (308, 309, 310). Two of these are typical vitrophyres; no. 
310 is a trachyte with feldspar phenoorysts. There are in the paste plenty 
of cryptocrystalline aegiríne needles; ore powder oocurs sparingly. 
Nepheline seems to be absent; if present it is altered. 

The hirUerland of this coastal stretoh (nearer Puerto Rico) oonsists 
of a plateau-Uke ground gently sloping down to the sea. On the surface 
it is always oovered with a coarse conglomérate of phonolite slabs (trans-
ported from Tauro). This conglomérate entirely covers the salió voloanics, 
except at the ooast, where some barranquilloa have out their beds into the 
edge of the platean. — A sharp cuesta is also seen along the lefb side of 
Barranco de Puerto Rico. One will find in the profíles here the same 
suooession of salió volcamos with the top-oonglomerate. 

In the opposite (ríght) side of the mentioned barranco, in M o n t a ñ a 
de L l a m a d e r o s , we will find the same beds as before. But here 
the puzzolane layer seems to lie on a higher level. The road from Puerto 
Rico to B a r r a n c o de L e o h u g a l (its mouth) follows this layer 
in the coastcliffs all the way to P u n t a d e l T a b l e r o , situated 
at the mouth of the barranco. The latter — oríented E—W — forms the 
extreme limit of the wide gravel — conglomérate terraoe that we have 
traversed from Arguineguin (see fig. 11). 

Along the road from Puerto Rico to P l a y a d e l T a u r o (at the 
mouth of Barr. Leohugal) the puzzolane layer is capped by a lava bank 
of a salió nature (76). Micr. it is like the earlier ones: a vitrophyre with a 
streaky paste, containing olear, slender laths of alk. feldspar, brown 
homblende and magnetite. There are also streaks and lenses of granulated 
feldspar substance. The lava seems to oorrespond to a rhyolite. — At 
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L o m o d e l T a u r i t o (before Mogán) there is a Balio lava exposed 
in a sea oliff with a thiokness of 10 m and lying c. 76 m above high tide 
level. The rock Í8 a traohyte (311) with olear phenoerysts of alk. feldspar 
and orystals of olinopyroxene and brown homblende in a very fine-
grained paste containing aegirine and ore and tiny feldspar rods. The 
texture is fluidal (strealcy). Since the paste is largely isotropio, there is 
oertainly much of analoime. 

These saUo lavas do not belong to the ancient seríes, the emission of whioh 
preceded the produotion of nepheline bearing phonolites. The latter kind 
of lavas is not represented along the ooast here. Instead it is met higher 
up the slopes in the direotion of Tauro. Only detñtal products of the same 
lavas are present — oonsisting of the top-oonglomerate mentioned in 
the desoríptions above. 

Barranco de Mogán 

This very impressive mountain valley of c. 16 km in length is one 
of the most remotely situated in the island. The valley head liee in Cor
dillera del Homo, or more exaotly expressed, in M o n t a ñ a S o n 
d a r a (1 660 m), the loftiest point in this mountain range. The valley 
runs SE to SSE to the south ooast following the west f lank of the Tauro 
mountain oomplex (desoríbed earlier). This valley has a rather smooth 
longitudinal profile, exoept in the upper oourse, where it desoends from 
the mountains. The oroes-profile of the valley is surprisingly open, in spite 
of the steepness of the sides, all the way down to the ooast at P l a y a 
d e M o g á n . At the foot of the preoipioes, however, are great masses 
of scree forming oones. The bottom of the valley shows signs of a 
rejuvenation in its upper oourse, lower down it is filled with gravel in 
whioh there are several braided (dry) water oourses. The main settlement 
in the valley, M o g á n , is situated at a point, where the valley leaves its 
upper oourse (with the young oanyon). 

The author has foUowed the valley for most of its length, the sides 
have also been visited in some parts. The left side provides a very high 
profile in a seríes of conoordant saUo lavas and tuffs, — the same seríes 
whioh we have seén along Barranco de Arguineguín. Somewhat above 
Mogán, there is a high cape, oalled L o s A l a r e s , belonging to the 
Montaña del Homo oomplex. Many voloanio beds are exposed here. — 
Samples have been oolleoted along the valley, but they are not very 
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numerous and a continuous seríes of them has not been kept (316, 317, 
318, 319, 321, 322, 326, 326). 

Briefly the geologioal conditions along the valley are as foUows: 
along the upper course there is a basal seríes of basalts and tuffs belonging 
to the same ancient formation that appears on the west coast. They are 
oapped by salió lavas and a very varíegated seríes of tuffs. The dominat-
ing lavas are rhyolites, trachj^es and phonolites the latter chief ly in the 
preoipices of the left side of the valley. In the upper part (Los Alares) 
an interesting p l a ñ e of u n o o n f o r m i t y i s t o b e seen, where 
the salic lavas lie on the oíd basalts. These latter continué for a while 
to the south along the watershed towards the Veneguera valley. but they 
are soon (in Montaña de Trístan) capped by salió lavas whioh oontinue 
down to the coast with a gentle dip. The basalts disappear in the same 
direction under the overburden of the salió voloanios. 

If we begin our study of the geology in the head región, we may use 
the path which asoends from the barranco bottom to the neighbouring 
highland, where the water storage dam of M a j a d a A l t a has been 
constructed (altitude c. 900 m). There are several banks of slaggy basalt 
lavas to be traversed at the base of the profile (no samples of these rooks). 
— Then there follow thiok layers of brown tuffs capped by a bank of a 
trachyte lava. This bank supports a huge mass of soft, briok-red tuffs, 
the individual layers of them being separated by thin sheets of a grayish 
oinerite. This one shows platy partings. The outcrops of the red tuffs 
are rounded off by meohanical weatheríng. — Further uphill these tuffs 
are oovered by a thiok porphyry bank (319, 326). There then foUows a 
reddish tuff again, also in potent layers. Finally there is a t3^ioal phono-
lite lava at the top, most probably of the nepheline-rioh varíety, charac-
terízed by dark colour and platy partings. — After entering the high
land plateau that extends north of the foot of Cumbre de Tauro, we will 
find the dominating formation being the R. N. agglomerate. In this rock 
ground the dam of Majada Alta has been located. The agglomerate for
mation extends further northwards to the foot of Cordillera del Homo. 

Nos. 319 and 325 are of the usual salió type of rhyolitic vitrophyre. 
Optios are (in 319): 

Alk. feldspar: 270=50°. Karlsbad twins. Ax. pl. ~ i (010) 
(anorthoolase) 

The feldspar phenocrysts lie in an iron stained, glassy matrix oon-
taining empty vesioles. No mafios are to be seen in the slide. Lithophyses 
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are present in the paste, elongated in the flow direotion. Xo. 325 is of a 
similar aspeot. 

The salle volcanics resting on the oíd basalts in this mountain córner 
may belong to the anoient salió series that was deposited before emis-
sion of the phonolite lavas, whioh as we have seen, top the series here (in 
its tum capped by the B. N. agglomerate). The rhyolites and their tuffs 
(and ignimbrítes) are as it seems only the continuation of the Montaña 
del Homo series in the west. 

Tuming back to the Mogán valley we will find on its ríght side the 
prominent cape Los Alares jutting out from the mountain of J u a n i t o 
O j e d a. Here is a high profile displaying a very well marked uncon-
formity between the oíd basalts (at the base) and the overlying salic 
series. It seems, however, the unconformity is due to later gliding move-
ments, it is not a real stratigraphio break. 

There is an uphill- sample of a phonolite-like type (322) of the 
same mountain mass (Juanito Ojeda). Mior. it has no phenoorysts, but 
a fine grained paste of feldspar laths, aegirine and nepheline arranged 
in a trachytoid texture. It may perhaps represent a transition type to 
the richly nepheline-bearing hanging, phonolites (here abolished by ero
sión). 

The divide between Barranco de Mog&n and Barranco de Veneguera 
varíes in aspect down to the coast. In the upper part it consists of olivine 
basalts; lower towards the coast rhyolitio lavas dominate, ooveríng the 
basalts, and the latter disappear completely in the same southerly direc-
tion. 

A basalt from C r u z de M o g á n (the pass between Mogán and 
Veneguera), a surfaoe bank of lava (321), is a tjrpical olivine basalt. The 
optios are: 

OUvine: 27/=88°, (2 det. Fa=8%) 
Augite: 2Fy=68°, cNy=W 

Apatite is an acoessory; there is plenty of magnetite grains. The rock 
is of a more pioritic composition owing to the small quantity of feldspar. 

The dividing ridge rises to a greater height in southerly direction and 
oulminates in C u m b r e de T r i s t a n (660 m). This summit con
sists entirely of salió lavas and tuffs, judging from the reddish colour of 
the ooncordant beds. A sample of a boulder dropped from this cumbre 
(326) is distinctly porphyrio, with olear phenoorysts of alk. feldspar in 
an iron stained paste of glassy nature. Crystals of brown homblende are 
11 
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also pi'esent, and apatite and magnetite form the accessoriea. The óptica 
of the chief minerals are: 

Alk. feldspar: 2 Fa = 50° (anorthoclasc) 
Hornblende: 2Fa = 64° (average), cAy=14° (barkcvikite) 

0)1 the left (o]iposite) sido of tlio Mogán valley risos tho hiigo monntain 
complex of Tauro, disyjlaying large exposures of coucordaiit kivas and 
tuffs, the former with beautiful columnar jointinga in somo of the banks. 
I t ia the same succession tliat we have already dealt with on tho other 
side of this movintain. Great tahis slopcs cover tlie lower parts of tlie 
iiiovnitain wall. In the vicinity of Mogán the stono material in the aeree con
sista of phonohtea, derived obviously from the uppermost banks in Tauro. 

The cross-profile of the valley has much in conmion with that of the 
Fataga valley. 

If we now proceed to the lower part of the valley, we have on the left 
side L o m o d e l T a u r i t o , from where one aample has already 
bcei\ described (311), I t is a porphyry rominding one of that from the 
summit of Tristan. — To the right runs a cuesta down to the sea at Playa 
de Mogán. Before reaching the ahorc, one will find a side road climbing 
the steep slope up to the crest and then going down on the other side to 
Barranco de Veneguera. — The lava beds in this slope all lie conformably. 
There are two samples of them (316, 318). These types are vitrophyres 
with phenocrysts of alk. feldspar in a streaky paste somewhat devitrified, 
containing rows of nepheline grains and ])risms of aegirine. Stray grains 
of brovvn hornblende and brown mica are to he seen. 

A sample of a boulder which has dropped from the same right-hand 
cuesta (317) is vitreons with fragmenta of alk. feldspar and also euhedral-
grains of the same mineral, in which there is a kind of zoning. Stray 
crystals of a palc-coloured clinopyroxene are to be seen. The paste is 
glassy and iron-stained, rather rich in ore grains. — All these lavas be-
long to the oíd trachytic-rhyolitic series that sucocded the eru])tion of 
the west-coast basalts. 

The whole triangular sector to the west of Barranco de Mogán— 
L o m o d e V e n e g u e r a — may be an isolated part of the salic 
formation which composes Montaña del Horno, etc., in tho north. I t is 
separated from the latter by the stretch of olivine basalts that lies be-
tween L o s A l a r e s and the north end of M o n t a ñ a d e T r i s-
t a n. The latter forms tho apex, so to speak, of the fan-shaped Lomo 
de Veneguera. 
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Barranco de Veneguera 

This barranco is somewhat shorter than Barranco de Mogán and runs 
5 km due southwest to tho sea, starting at the foot of the great A c a n 
t i l a d o d e l H o r n o . Tho avithor only visited its upper coursc. 
Additional information and samples have been obtained from F. UNTER-

BEUGEB (a Viennese stvident) and from T. BRAVO. The former coUected a 
series of sam])les from the right slope 3.5 km from the coast. BRAVO has 
takeu some from Playa do Veneguera {acantilado, right sido) (samples 321, 
328, 330, 331, 332, 333, 871, 874). 

To these samples of lava rocks may be addcd one of a great dike (329) 
occurring in the uppermost conrso of Barranco de Veneguera, cióse to 
the foot of Acantilado del Horno. 

Acantilado del Horno (Fig. 12), will be described in another connection 
(Chapter 5). 

Barranco de Veneguera like its eastern neighbour, is a rather open 
valley with a heavy gravel bottom-fill in its lower course, ending in the 
sea with a stony beach — P l a y a d e V e n e g u e r a . The valley 
has been eroded into a basaltic basement complex which is exposed at 

.íi»*<4.z-ifti*; t >^..M! i 
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rifí- 12. 'J'ho higli erosión bluff oí JMontmuídel 11 orno fiiciiif; Bai-riuico do Vonoguora, 
consists of tlio salic series of lavas, tuffa and igninibritea. Basalts in tlie lower slopos 

and in tho forogroiind (under tho valley bottoin). 
Phot. T. BKAVO 1958 
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the bottom in the upper course. These basalte are like those ín the Mogán 
valley oapped by a salió seríes of lavas. Since all the voloanio beds have a 
slight inclination towards the sea shore, the underlying bcusalts eventually 
beoome submerged into the ground—disappeuing in that direotion. Only 
salic lavas and tuffs are met with in the cliffs at the sea. — In the divide 
between Barranco de Mogán and Barr. de Veneguera, there is (as we 
have seen earlier) no oommunication between the salió beds in Los Alares 
in the north and those in Cumbre de Trístan farther south along the ridge. 
Erosión has abolished this link oompletely. 

We may now examine the geologio oonditions met with in Barranco 
de Veneguera. They are illustrated by a meagre oollection of rock spe-
cimens. 

If we begin with the basement baaalts, we have some rather fine-
grained olivine-free types ocourríng at the vaUey bottom (328, 330, 874). 
Mior. these types are oomposed of tiny feldspar laths arranged in the 
basaltic texture with grains and small prísms of a pale-coloured olino-
pyroxene and magnetite. Stray phenoorysts of olinopyroxene are also 
present (not very abundantly). Appr. comp. (in vol. %): plag.=60%, 
pyr.=30%, magn. = 10%. In one case there are vesioles filled with 
oaloite, in other types the oavities are empty. Apatite is an aocessory 
oonstituent. These lavas are aphanitio plagioclase basalts grading into 
andesites. They no doubt belong to the upper part of the oíd basalt 
seríes. 

A dike in a vertical position with an E—W trend crossing the oíd 
basalts is exposed at the foot of A c a n t i l a d o d e l H o r n o (the 
valley head). One sample (329) is a somewhat altered porphyry, oon-
sisting chiefly of feldspar laths in random oríentations mingled with 
clinop3nx>xene grains and also ore powder. There are also stray pheno
orysts of a pale-coloured olinopyroxene. Apatite is an acoessory. The dike 
rock may be a kind of lamprophyre of the more feldspar-ríoh kind. 

There are 3 sucoessive samples of the salió lavas that follow higher 
up on the ríght side of the valley (331, 332, 333); they are taken from a 
part of the valley 3.6 km from the mouth. — Above the underlying plagio-
dase basalt follows a vitrophyre (331) containing olear phenoorysts of 
alk. feldspar, orystals of brown homblende (pleoohr.: a-yellow, y-pale-
brown, CAY=30°). There are also soattered grains of magnetite and 
apatite. The paste shows a beautiful flow texture, most of it is glassy 
(isotropio). The feldspar may be anorthoclase (fine stríation). The rook 
is perhaps a kind of 'welded tuff. The bank lies 120 m above sea. — 
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Next lava bank (332) (the right side of the valley) ís a distinot porphyry 
with olear euhedral alk. feldspar phenoorysts, also orystala of a olino-
pyroxene, pale-ooloured, and magnetite lying in a very fine-grained paste 
of tiny feldapar roda and minute dota of a browniah-gray oolour (mica?). 
Apatite Í8 an aooeesory. The optios are: 

Alk. feldapar: 2Fa=50°. Ax. pl. ~ ± (010) (anorthoclaae) 
Clinopyroxene: 2r>'=48°, cAy=47°-48° (Ti:augite) 

The lava may be a traohyte. It llea o. 300 m above aea. 
The next lava bank (333), 200 m higher up the right alope, is a very 

fine-grained, pale-ooloured rook. Mior. it ohiefly shows a web of feldapar 
rods with some largor latha interatrewn. Other oomponents are grains 
of a chnopyroxene, in places as phenoorysts (cA>'=46°) and magnetite. 
There are also stray oryatals of hex. oontours — paeudomorphs of a 
thiok prísmatio mineral. They oonsist of an opaque border and a kemel 
of fine aggregates of carbonate (?). The lava may be a traohjrte. 

On the right side of the valley, to the west of the mouth BRAVO found 
a series of lavas and tuffis, of whioh only a sample of the lowest bank is 
available (871). In a hand speoimen it is a dark-brownish obsidian-like, 
dense rook with small whitish phenooiysts of feldspatr. Mior. it is almost 
oompletely vitreous, in the glass mesostaais tiny rods of feldspar are 
atrewn. In addition there are oorroded graina of alk. feldapar pheno
orysts (fine striation) and sparse orystals of a pale-ooloured clinopyroxene. 
It is assooiated with magnetite grains. This lava is one of the relatively 
rare ones of a glassy charaoter in thia part of the island. Whether it ia 
rhyolitio can only be deoided by a chemioal analysis. — Aooording to a 
profile sketch sent by BRAVO, this looality shows at least 6 different 
voloanic beda in oonformity. No. 871 ia of the lowest one appearing in the 
valley-floor itself. It aeema to be capped with a tuff layer (aooording to a 
photo of BRAVO'S). If we add thia latter to the other, the number of vol-
canio sheets in this profile is 6. 

S u m m a r y o f the v o l o a n i c s t r a t i g r a p h y i n t h e 
S o u t h e r n a e c t o r . — The relatively oldest visible members are 
b a s a 11 s, in places oUvine basalta, in places also olivine-free plagio-
olaae baaalts. They ocour ohiefly in the westemmost sub-aeotor, in Bar
ranco de Venieguera and Mogán (in the upper courae of these valleys). 
They reappear also further east at the bottom of Barranco de Arguine-
guin (below Cercado del Espino). There aire no basalts visible on the 
coast. 
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AbovetheBeanoientbasaltsfollow s a l i ó v o l o a n i o s whioh are 
largely vitrophyres of a trachytio or rhyolitic composition. This series 
is well displayed in the sides of the great barrancos. There is an aeto-
nishing number of lava and tuff sheets in the great profiles, in Barranco 
de Arguineguin for inst. Similar younger voloanios are met with along the 
ooast between Maspalomas and Playa de Veneguera. At the ooast we 
will find the interoalation of p u z z o l a n e forming a very oontinuous 
layer, attaining several metres in thicknese. It seems that this puzzolane 
oooupies a position in the upper part of this saUo series. From Maspa
lomas westwards, the puzzolane altemates with thiok banks of a greenish 
agglomerate of a greater oonsistenoy. In some places this agglomerate 
forms the shore rocks, immediately covered by the puzzolane. This 
agglomerate is not to be confounded with the R. N. agglomerate forma-
tion further up the slopes in this sector. 

Above the salió lavas and tuffs of the older series follows the n e -
p h e l i n e p h o n o l i t e f o r m a t i o n with its platy lavas and 
tuffs. This formation dominates a considerable área between Caldera de 
Tirajana and Barranco de Arguineguin. To the west of this barranco, the 
formations thins out, and is only preserved in isolated patohes in the 
higher l3áng mountain ridges (Tauro etc.). Consequently it seems that 
the phonolites have previously extended much farther; later on they have 
been almost abolished by erosión owing to the rise of the land in the 
Southwest. 

The nepheline phonoUtes are in the N. oapped by t h e R. N. a g g l o 
m e r a t e f o r m a t i o n . This was oríginally deposited over a vast 
área in the south — reaching down to the vicinity of the ooast. Later up-
heaval of the land and subsequent erosión, however, have greatly re-
duoed the formation so that only patohes have been left behind. — Nothing 
has been conserved of the basaltio lavas whioh aocompany the R.N. agglo
merate banks inside the área in question as far as I have been able to prove, 
if we exoept the uppermost part — C u e s t a de La P l a t a . It seems 
that these lavas oríginally had a relatively restríoted expansión in this 
southem sector. 

As far as I have been able to find, there are no traces in the southem 
sector of the foid-bearíng, highly Na:alkaline phonolite lavas, whioh 
followed the great Peléean outbursts in the highland. Not even dikes of 
this kind have been found. 

There are very few ocoiurences of p o s t - M i o c e n e o l i v i n e 
b a l s a l t l a v a s . The only basalt volcanoes of an adventive nature 
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are Montaña Tabaibo and Montaña de Arguineguin. The latter has sent 
rather far reaching lava streams in the direotion of the coast. 

The relativo youngest formation of the área (exoept for the gravel 
and sand masses in the bottoms of the valleys and the white dune sand 
on the coast) is a c o n g l o m é r a t e d e p o s i t consisting of slabs 
of phonolite, lime — cemented, covering vast surfaoes over the southem 
part of this sector. Its material is derived from the platy nepheline phono
lite lavas, and the gravel was probably dragged along in Pliocene time. 
In gome places this conglomérate lies immediately on the puzzolane, 
and one can see that the stratigraphic limit is represented by an erosión 
surface. The deposit has had the shape of a g r e a t g r a v e l f a n — 
a f lattened cone, with its apex lying somewhere to the south of the emi-
nence of Tauro. Originally this conglomérate fan extended much farther 
to the south, but marine abrasión hsts later — during a higher stand of 
the sea level — puehed the distal edge back, aided in this work by the 
underlying, very soft puzzolane formation. 

This southem gravel formation (or conglomérate cover) has a oertain 
similarity to the gravel conglomérate deposits of chaotio nature top-
ping the Las Palmas' terrace of Miocene strata in the northeast comer 
of the island. 

In short: the great southem sector of the island has thanks to the 
deep reaching barranco — erosión, been a rather well disolosed field of 
geologic study; here there are plenty of vertical prof iles of several hundred 
metres in height, all along the canyons. Chiefly salic lavas are to be seen 
in these prof iles, whereas the basement basalts rarely appear. No traces 
of the oldest formation are exposed in the south. This trachyte complex 
is met with chiefly in the bottom of Caldera de Tejeda.^ 

Finally we may give the general stratigraphical scheme of the 
southern sector (overleaf): 

') BRAVO has reported to the author some occurrenoes of oíd trachytes found 
in the upper región of Barranco de Arguineguin and in Barranco de Juncal (La 
Ronda). 
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Top Conglomerates (with phonolite slabs) 
The R. N. figglomerate formation 
Upper Bslic series (at the coast) 
Piuzolane (canto blanco) (at the ooast) 
Qreenish agglomerate (at the coast) 
Platy nepheline phonolites (in the highland) 
Lower aalic series 
Oíd basalts (chiefly in the weet) 

Base Oíd (dislooated) traohytes (T) 



5. 

C o r d i l l e r a del Horno 
(Ayaoata — Aldea de San Nicolás) 





Oeneral aapect 

One of the most important topographic features in the island is the 
lofty ohain of rídges and summits that runa in weeterly direction from the 
central highland at A s e r r a d o r to the vicinity of A l d e a de 
S a n N i c o l á s de T o l e n t i n o . The course is somewhat winding, 
however, and the summits are of very unequal heights attaining max. 
of 1 400— 1 550 m above the sea level. The chain has no special ñame, 
and therefore we may accept that in the title above, sinoe Montaña del 
Homo is the most prominent of all the eminences here. The chain re
presenta the divide between the drainage área of Barranco de Tejeda in 
the north and Barranco de Mogán and Barr. de Venguera in the south. 
The crest line is not straight, and there are several ramifioations on both 
sidea. 

CordiUera del Homo haa no volcanic oonea of constructive nature; 
ita aurfaoe fomis have been created entirely by erosión. The bulk of the 
ohain consists of the traohyte-rhyolite formation that antedates the 
emiasion of the phonolitic lavas in the island (of the great phonolite 
voloano). On the other hand there are several neoka of phonoUtea re-
preaenting no doubt volcanic throats filled with lavas. They are now 
isolated by the denudation in the shape of necks. In the steep northern 
declivities faoing Caldera de Tejeda (i.e. the side of Barranco de Siberio), 
a subjaoent formation is revealed by erosión: the real fundament of 
this chain — consisting of dislocated oíd trachytea. 

The author has investigated Cordillera del Horno along ita entire 
length, from Aserrador—Ayacata to the weatem aummit of Montaña 
del Homo, going chiefly along the crest line. On the way a fair number 
of samples waa coUected, chiefly, however, from Montaña del Homo. 

In the northeajst where the chain begins in the vicinity of the central 
highland, it forms the watershed between Barranco de Juncal and Bar
ranco de Soria. The heights are here rather considerable: in L o m o de 
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A l m a c e n e s 1 475 m. The soole of this part oonsists of the oldest 
formation in the island — the dislooated trachytes (of Tejeda). They 
are oapped by a mighty bank of the R. N. agglomerate formation in a 
fíat position. Consequently this agglomerate rests of the traohyte series 
with an unconformity. — There is a curious erosión witness standing 
alone on the orest oonsisting of this agglomerate, formerly ooherent 
with the Boque Nublo platform, now separated from it by a narrow gate. 
— The oíd trachytes dip west. 

Here are s o m e p e t r o g r a p h i c d a t a about the ohain. 
The oíd dislooated traohytio lavas appear on both sides of Bar 

r a n c o d e J u n c a l (the head of Barr. de Siberio). Samples were 
oollected from this región (534, 637). One is a Ught-grayish, weathered 
type, micr. ^ith the trachjrtoid texture well displayed. The mass of feld-
spar rods endoses stray phenocrysts of the same mineral (alk. feldspar). 
Mafio minerals are not seen, only iron ore powder. The vesicles are ptuií-
ly empty, partly filled with an isotropio, oolourless subst. (opal). No. 537 
is a rather similar traohyte lava. There is in both an isotropio subst. in 
the paste (seo.). The rooks are weathered. — Their softness in general 
has caused vigorous erosión in this head-region, like that in the head 
of the Soria oanyon. A oonsequenoe has been that the overlying thíok 
banks of the R. N. agglomerate formation (on both sides) have in places 
become loosened and dropped to the bottom in huge, rectangular blooks. 
The loosening of the blooks has been added by the vertical diaolases, 
whioh dissect the R. N. agglomerate banks. 

When following the sharp divide firom the Ayaoata pass in the di-
rection of P a j o n a l e s (the left side of Barr. de Juncal), one meets 
with a remnant of a basalt lava in the orest (sample 630). Micr. it is a 
Idnd of tephiite: phenooiyBts of dinopyíozene (augite), brown homblende 
and a blue-green sodalite mineral. They lie in a paste whioh consista of 
feldspar mioroUtes, pyrozene and ore. The texture is traohytoid. Apatite is 
an aooessory. The pyrozene is somewhat zonal. There are oiT3nBtals of hom
blende which endose a kemel of pyrozene. It seems that this type be-
longs to the lavas aooompanying the R. N. agglomerate formation; in 
this place the latter, however, has been abohshed by erosión. 

Roque de Pajonales (1 400 m) 

This prominent neok of phonolite stands on the divide between the 
gorges of Juncal and Soria, and it displays a beautiful steep ooliminar 
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jointing. At the westem foot of the neck lies the forest inn of Pajonales. 
— Some samples wer© coUeoted from the rock during a olimb to its 
Bummít (631, 632, 636, 636). They all belong to one and the same type: 
a dark-ooloured porphyry rock with glistening feldspar of a tabular shape. 
Mior. there are olear phenocrysts of alk. feldspar with Karlsbad twins, 
a sodalite mineral, olinop}nx>xene and brown homblende, sphene and 
magnetite. The paste is filled with feldspar rods in a traohytoid texture 
mingled with aegirine and ore grains. Colowless isotropio patohes are 
also present, perhaps analoime. 

The optics are (in 636): 

Alk. feldspar 270=61.6"—62° (anorthoolase). 

The rock may be designated as a phonolite, the geologioal position 
remains undeoided. It seems, however, that the neck is of a greater 
geological age than the R. N. agglomerate formation (whioh lies in a 
fíat position somewhat to the west of the neck). In that case the rock 
may not belong to the highly Na-alkaline phonolite lavas of the central 
highland (hauynophyres, etc.). No oontaot relations have so far been 
closely studied. 

Morro de la Negra (1 489 m) 

If we go west from Pajonales, we f irst pass along the orest an intensely 
weathered ground consisting of oíd (?) trachytes. Then we arrive at 
another neck-eminenoe with the ñame above and of a very similar as-
peot as the one at Pajonales. Here the columnar jointing is also apparent. 
The rock is a dark porphyry (639) with glistening tabular feldspars, 
clear, with Karlsbad twins, Ijáng in a paste whioh consists of nepheline 
miorolites, zeoUte aggregates (nearly isotropio) and arboresoent aggre-
gates of aegirine needles. There are clusters of nepheline grains entangled 
in the aegirine «bushes». Magnetite is sparse. The rock may be a phonolite 
(altered). It has superfioially a platy parting perpendicular to the co
lumnar pattem of the neck. 

Some distanoe to the south of Morro de la Negra, in the direotion of 
M a j a d a A l t a (1000 m above sea level), is a dominating pale-
grayish lava rock (644) of a porphyric habit. Micr. it contains pheno
crysts of alk. feldspar crystals, of pale-greenish olinopyroxene, brown 
homblende and sphene in a very finely crystalline paste of feldspar rods 
and ore powder. The share of the mafios is i^significant. There are no 
foid minoráis to be seen. The rock may be a trachyte. 
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Fig. 13. Mountain landscape in Cordillera del Homo as seen from the 8 slope of 
Sándara to the east. In the middle distanoe two phonolite necka (M. de Pajo-

nalee and M. de la Negra). 
Field sketch by H. H - n 

The reader is referred to the field sketch, fig. 13, whioh shows the 
position of the two neoks (Pajonales and Negra) in the landscape. 

Passing D e g o l l a d a d e l G i g a n t e on the way to the west, 
one arríves at the eastern part of the lofty ridge of M o n t a ñ a d e 
l a s Y e s c a s . The eastern oulmination is oalled: 

Montaña de Sándara (1 650 m) 

This eminence was traversed along its steep northern side which 
reaches down to the bottom of Barranco de Siberio, a drop of c. 1 000 m. 
Only one sample (541) was taken from this mountain summit — a phono-
litic lava. Mior. it is distinct porphyrio with broad laths of alk. feld-
spar rather sparingly, a greenish clinopyroxene, sphene and also magne-
tite in a groundmass conaisting of deoomposed feldspar roda and minute 
stout prisma of nepheline in clusters (as in sample 539). This lava may 
be a phonolite, but it difiera from the current type (the nepheline—aegi-
rine phonolite) whioh dominates in the southem sector. 
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Optio data are: 

Clinopyroxene: 2Vy=19'' (average of 5 det.), ext. angle on (010) 
cAy=65°. Pleochr.: a-yellowish, y-green (aegirine 
augite) 

This lava bank lies at an altitude of c. 1 350 m. It seems to con-
stitute a member of a seríes lying with unoonformity on the oíd dislo-
cated trachytes. A closer investigation of Montaña de S&ndara, however, 
may reveal the existence of a neck forming the highest summit. 

In a westerly direction, the rídge ((Cordillera del Homo) continúes 
with var3ring heights to P a s o d e P a l o , a prominent cumbre. A 
sample taken at the summit is a traohyte (540). Mior. it is a porous mass 
of feldspar laths with the tj^ioal trachytoid arrangement and with mafios 
in a very reduoed quantity. Ore grains are more apparent. 

To the Bouth of the crest line (1 500 m altitude) is a long slope down 
to the valleys of Mogán and Veneguera. The head of the former valley 
foims two deep embayments in the mountain range, where the salió 
lavas and tuffs are always exposed. They seem to lie in a rather fíat posi-
tion (no samples). A long rídge extends to the south with steadily di-
minishing height ending in the prominent mountain cape L o s A l a r e s 
(600 m), still consisting of the salió seríes. But the underlying basalts 
ha ve been exposed in the preoipices here. — Erosión has oarved out a very 
impressive mountain landsoape in the orests adomed with the growth 
of a pine forest. 

The lidge of Montaña de las Yescas has still to be more olosely in-
vestigated. I t seems that Montaña Sándara and Montaña Paso de Palo 
may in reality be remains of neoks like the two desoríbed earlier and not 
simply parts of the fíat lying salic seríes (resting with unoonformity on 
the oíd dislooated trachytes). In the two summits above mentioned 
there are the same large-soale columnar jointings, tjrpical of the volcanio 
neoks in the island. If this is so, we should have a file of necks in this 
range, vents from where phonolite lavas issued. 

West of Paso de Palo we arríve at D e g o l l a d a d e l A g u a j e r o 
(1 325 m), a ridge with steep slopes on both si des and connecting Paso 
de Palo with Montaña de las Monjas (farther west). To the north of the 
pass there is a drop of at least 800 m down to the bottom of Barranco de 
Siberío (Tejeda drainage). In the middle height of the slope there is the 
bottom of our salió seríes: a plañe of unoonformity with the underlying 
dislooated oíd trachytes of Caldera de Tejeda (see the map fig. 37, p. 389). 
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A kind of porphyry appears in the above mentioned degollada (546) 
with mior. clear phenoorysta of alk. feldspar in a very finely crystalline 
groundmass consisting of feldspar- and aegiríne miorolites with a streaky 
arrangement altemating with isotropio streaks and lenses of glassy 
nature. Elongated rooms in the paste are filled with tiny roda of feldspar 
in an opaque mesostasis (lithophyses). Perhaps this rock representa a kind 
of 'welded tuff' or an ignimbríte. 

Montaña de las Monjas (1 476 m) 

This important summit of our raountain range forms a kind of gigan-
tio fortress, extending north as a promontory towards the oross-going 
gorge of Tejeda, with very steep slopes in that direotion. These slopes 
are oalled E l B o q u e . I did not examine the oonditions in this pro
montory. 

Montaña de las Monjas is built of a very great number of fíat lying 
beds of lavas and tuffs is almost perfeot oonformity. It is in the reality 
an erosión mountain modeled from a more ooherent mass of the salic 
series. — The author has only one sample of a lava rock firom this moun
tain (650). Mior. we find alk. feldspar phenoorysts, somewhat turbid, 
but with a olear outer shell. No mafio oomponents are to be seen in the 
slide, only some opaque patohes in the very fine-grained paste. This 
contains plenty of lithophyses. The type may perhaps be oalled an ignimb
ríte too. 

From a lookout poínt in the north slope of Montaña del Homo, one 
may reoognize the whole sequence of seríes of lavas and tuffs in Mont. 
de las Monjas, reaohing a total thiokness of o. 1 000 m. There are several 
harder banks of lavas (?) standing out as shelves and showing oolumnar 
jointings. They are separated by softer layers of tuffs. The profile is one 
of the most impressive in this part of the island, — it reaohes to the bot-
tom of the oross-going canyon of Tejeda (from where the author has some 
data to tell). 

Montaña de las Monjas is separated from Montaña del Homo by a 
broad pass oalled D e g o l l a d a de l a s B r u j a s (or Llano de las 
Brujas). It is in the reality an even platean with a surfaoe layer of a hard 
platy lava resting on a reddish massive tuff mass, this again on a hard 
greenish lava. Samples of these rooks are not available to the author. 
These layers do continué sidewards into the sequenoe of the mountains 
on both sides of the pass. 
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Montaña del Homo — Montaña del Viso 

Finally we have to deal with the westemmost part of the mountain 
range, which waa followed from its beginning at the vioinity of Roque 
Nublo. Montaña del Homo is a formidable pile of volcamos whioh has 
steep precipioes towards the southwest and west. These esoarpments no 
doubt represent some fault linea separating the block from the lower 
ground in the coastal regions which are mostly composed of basalts of the 
T-ncient series. Montaña del Homo is continued in the northwest to north 
by a somewhat lower ridge — Montaña del Viso. 

Geologioally, Montaña del Homo, with its appendix in the north
west, is of much interest, and it should deserve a more detailed study 
than I have been able to devote to it. Here we find a series of volcanic 
beds exposed to a total height of c. 800 m seemingly in perfeot conformity. 
The series is of saUo nature and it rests on a basement of oíd basalts. 
Among the saUo beds are lavas, tuffis and mighty sheets of rhyolitic 
aspeot with columnar jointings. As we will find later on these — of 

Montana 4*1 Homo 

Llano it las Bruja* 

= " - ^ ^ 

Fig. 14. Montaña del Homo, eastem sido showing a oonoordant Buooession of 
salió lavas, tuffs and ignimbrites resting on a basement of oíd basalts with a 

teotonio limit (X). C F—Casa forestal de Linagua. 
Field sketch by H. H - n . 

12 
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aatonishing regularíty and wide lateral extensión seem to be ignim-
brites or 'welded tuffs' of rhyolitio natvire. The pile of these voloanios 
bears witness of a very persistent aotivity, apparently of the fissural tjrpe, 
with centres of eruption in the highland of the island (the cumbre región). 

Since the basis and the foreland of this sallo pile of voloanios oonsist 
of basalts, these must belong to the anoient seríes appearíng at the west 
ooast. It seems that the Montaña del Homo oomplex h a s s u b s i d e d 
in relation to the basalt terrane outside it: the latter lies much higher 
than the basal basalts under the salió pile. Planes of suoh subsidenoe 
movements oan still be seen along the foot of the wall of Mont. del 
Homo in the shape of greenish mylonite zones. 

The salió series undoubtedly formerly oontinued far to the southwest 
and west. That can be seen from the many e r o s i ó n r e m n a n t s 
in the hilltops consisting of salió lavM and lying on the oíd basalts. The 
reader is referred to the geologioal map. 

There are at least 13 different sheets of lavas, txiffs and ignimbrites 
in the great profile above Veneguera (see fig. 14). The share of the pyro-
clastics is important and many of the individual sheets are of great 
thickness. — A great deal of my collection of samples from this profile 
ha« been examined covering, however, only a fraction of all the types 
met with. Altogether there are 14 slides made of the rocks (328, 329, 
339, 664, 669, 660, 664, 669, 670, 672, 674, 676, 676, 684). Of them, the 
f irst 3 are of loóse boulders at the foot of the great escarpment. 

The microstruotures are rather varying. The dominating features are 
a streaky groundmass, mostly of glass (or devitrífied) and orystals of 
alk. feldspar (or fragments of them) floating in it. Mafic minerals are 
relatively sparse, the most common constituent seems to be aegiríne 
in minute prísms, or biotite or brown homblende. Quartz has so far not 
been seen in the slides available; this does not mean so much. however, 
sinoe the glassy paste may in many cases contain free silica. — In some 
types, especially in the highest part of the señes, the lavas contain 
many rather small nepheline crystals, indicating a oertain amount of 
undersaturation in silioa. 

Most of the samples enumerated above are from the upper part of 
the great pile of salió voloanios, and the bríef microscopio data in the 
following oannot give a full pioture of the variations. 

No. 329 shows mior. a very pronounced flow texture of a glassy 
material (pigmented), containing streaks of alk. feldspar, but also 
crystals of a largor size. Minute feldspar rods and aegiríne needles of a 
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green oolour are to be seen in the paste, arranged in the flow direotion. 
Fragment of alien traohyte tyx>ea are also present. No. 339 has no suoh 
flow texture; it is more porphyrio, with larger phenoorysts of alk. feld-
spar and prísms of green aegirine (length fast, pleoohr. a-green, y-yellow). 
The paste is glassy and brown-pigmented. — 664 is from a lava bed on a 
high level above Casa forestal. It shows mior. extremely corroded alk. 
feldspar phenoorysts lying in a brown, glassy paste, somewhat porous. 
There are soattered prisms of brown homblende (ezt. angle on (010) cAy 
very small). — 669 is of one of the topmost beds in the eastem cumbre 
(above Casa forestal). Micr. it is trachytoíd, with streaks of aegirine 
prísms and laths of feldspar and also short prismatic nepheline orys> 
tais soattered rather densely. The latter are surrounded by a oorona of 
aegirine microlites. Some of the pyrozenes are of a larger size and aggre-
gated. The lava may be designated as a traohyphonolite.—660 is from the 
top-bed in the eastem cumbre. It shows mior. a feldspar-rioh groundmass 
in whioh lie aegirine prisms in random oríentations. The masa endoses 
alk. feldspar phenoorysts, somewhat zonal. There are streaks with oel-
lular aggregates of feldspar (seo?). Nepheline is also present. The rook 
may be a traohjrphonolite. 

In the highest summit of Montaña del Homo (1 460 m), where a 
tríangulation vértex has been ereoted, there appears a somewhat different 
type of the salió series, and it oan be olassified as a nepheline phonoUte 
(664). It forms rather massive rooks, with steep sides rising above the 
plain of the surroondiog highland platean. — The rook in the top oon-
tains mior. a fine orystaUine mass of alk. feldspar rods and aegirine 
prisms and small, stout prisms of nepheline, the latter surrounded by 
olusters of the aegirine, like a oorona. The natuie of the feldspar oannot 
be determined more exaotly. The texture is not traohytoid; the needles 
of the aegirine lie in random oríentations. (Mior. photo 2, píate VI). 

A sample of this summit rook was submítted to a ohemioal analysis, 
the resulte being given below: 
Analjrsia no. 6 Sample no. 664 (HAUSBN 1903) of 

• a nepheline phonolite firom the 
Biunmit of Montaña del Homo, in 
the westem part of the island. 

Mol. prop. Norm: 
SiOg 89.69% 9899 or 30.6) 
TÍO, 0.84» 106 ab 47.0/ ''** 
A1,0, 18.16» 1776 ne , 9.4 
Fe.O, 3.74» 234 ¿ .g^ . „ Q 
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FeO 0.82% 114 
MnO 0.18» 25 ac 3.3 
MgO 0.64 » 159 di 2.8 
CaO 0.79» 141 fo 0.2 
N a , 0 8.05 » 1298 mt 0.8 
KgO 6.18» 550 hm 2.1 
P , 0 , 0.05 » 3 il 1.6 
H , 0 + 1.00» 555 ap 0.1 

« « O - »•«"* i:Fem: 10.9 
Sum: 99.93% H,0 1.8 

Sum: 99.7 

Analyst: Auus HBIKKINEN NIOOLI valúes: 

81=2181/2, ti = 2.4, p=0 .1 , h + = 
Spec.gr. = 2.64(+23.5°C) 12.4, al=39y2, fm=.16i4, o = 3 , 

alk=41. k=0.30, mg=0.21, qz=. 
- 4 1 , a l - fm'=+241/2 , a l -a lk = 
- 1 1 / 2 . 

C. I. P. W. Classif. - 1 . 5 . 1.4. 
Nordmarkose 

Magma type: normal foyaitic 
Mol. prop. % of normative feldspars: 

Ab:An:Or= 62:0:38 
MgO:FeO= 100:0 

BiTTMANN parameters for nomenclature: Al—16.34, FM —6.12, Alk—17.26, k— 
0.30, an 0.03, oa'—1.34. Nepheline phonolite. 

The lava is of a oertain interest in the salió sequenoe, sinoe it oooupies 
the Btratigraphioally highest position in the Montaña del Homo oomplex. 
This oircumstanoe seems to indícate a type of transition to the Btratigr. 
younger, huge phonolite formation of the southem sector. 

Of the remaining samples taken from this mountain oomplex, no. 
569 is a light grayish-brown tuff, or rather an ignimbríte, occupying 
a relatively high level. Mior. it shows phenocrysts and fragments of alk. 
feldspar, also flakes of brown mica and crystals of brown homblende and 
magnetite in a streaky paste with zones of granulated feldspar. — 570 
is from a bank of brownish lava on the north slope of Cumbre de la mon
taña towards L l a n o d e l a s B r u j a s . Micr. this rock contains 
alk. feldspar phenocrysts in a paste consisting of a streaky mass with 
f lakes of brown mica and lithophyses of tiny feldspar rods in an opaque 
fill. The optios are: 
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Alk. feldspar 2Va=42° (2 det., anorthoclase). 
JTepheline oannoí be seen in the elide. — No. 575 is a porous lava in 

the eastern cumbre (one of the highest beds). Micr. ít is likewise a feld
spar porphyry with a groundmass of feldspar rods and aegirine prisins 
in random oríentations. The optics are: 

Alk. feldspar 2Va=^5° (2 det., anorthoclase). 

Montaña del Horno continúes in a northwesterly direction with a 
broad table-mountain called M o n t a ñ a d e l V i s o (see map, fig. 
32). In the west it faces the lowland of Aldea de San Nicolás de Tolen-
tino with a high ctieata showing a succession of salic volcanics. I did not 
olimb this slope. At the base are oíd basalta, half hidden beneath the 
talus masses. 

In D e g o l l a d a d e l a A l d e a one can study the immediate 
contact between the basalts of the basement oomplex and the overlying 
salió series. The limit is undoubtedly a sliding plañe, along which the 
salic volcanics ha ve subsided in relation to the basalts. At the foot of the 
high cuesta are 3 narrow zones of greenish colour consisting of a fine 
grained mylonite which can be foUowed from the slope above Veneguera 
to the vicinity of Aldea de San Nicolás (slope of Montaña del Viso). Theso 
sheets are inclined towards the interior of the mountain block. — Mon
t a ñ a d e l L e c h u g a l (976 m), standing at Degollada de la Aldea 
opposite the high cuesta oí Mont. del Homo, consists of the oíd basalts, 
but it has a cap of the salic series, as may be seen already from differenoe 
in colours (of. fig. 15). 

Montaña del Viso was studied only along the profiles in the cross-
going gorge of Barranco de Tejeda (see chapter 111). 

S u m m a r y of the geological conditions in the Cordillera del Horno. 
If we now try to oharacterize in short térras this mountain range, 

which constitutes the divide between the Tejeda drainage área iti the 
north and that of systems of southwards heading barrancos in the south 
(Soria—Mogán—Veneguera), we can first state that the range consists 
of the salic volcanics that foUowed the deposition of the lavas and tuffs 
of the westem basalt formation. In the west and southwest the salió 
seríes rests on these basalts. Farther east the basalts have disappeared, 
and here the saho volcanics lie on the uptumed edges of the most ancient 
formation in the island — the Tejeda traohytes. — The total thioknesa 
of the pile of the Mont. del Horno seríes amounts o. 1000 m; oríginally it 
was oertainly much more before a period of erosión altered the land forms. 
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Fig. 16. Degollada de la Aldea seen from northwest. To the right Montaña Leohugal 
(basalt with a cap of rhyolite). In the oenter the pase with baaalta, to the left 

Montaña del Homo with ignünbrítes eto. 
X -outcrop of dialooatíon-line (with mylonitee) 

Field sketch by H H - n . 

We have to assume that the salió formation in question oovered a 
vast surfaoe of the island in its westem part even reaohing beyound the 
westem ooast line. Owing to subsidenoes ooourred in the mountain blook 
(M. del Homo) the westem border región of the foraiation carne into a 
higher position and was attaoked by erosión more than the subsided 
part. 

In faot the erosión has been strong enough, also in the remaining 
parts of the formation, so that all the land forms here are those due to 
erosión. There are the deep valley heads of Mog&n and Veneguera dis-
seoting the south flank. On the northem side there is the very deeply 
inoised train of Barranco de Siberio-Barranco del Juncal, oreating 
differenoes in height to not less than 1 000 m. Of the erosión forms in the 
orest line there are the many sharp summits of whioh Montaña de Sán-
dara is the loftiest in the whole range. The most remarkable, however, 
are the still well conserved throat filis or n e c k s whioh follow one 
another along the main divide: Pajonales, La Negra, Sándara, Paso de Palo 
and the westem summit of Montaña del Homo(?). The two first morros 
are the most typical, although their heights are relatively insignifioant. 
Sinoe these necks chiefly consist of nepheline phonoUtes, it seems that 
they represent some of the anoient oonduits that brought to the surfaoe 
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the oorresponding lava masses flooding parta of the ísland. But from the 
nearer surroundinga theae lavas have been aboliahed by eroaion. 

It aeema if the mountain range in queetíon never had a oover of the 
R. N. agglomerate maasea, if we make an exoeption for the eaatem — 
moat sector — Pajonalea. Perhape the range had in time of the Peléean 
eruptiona a atrong reUef already, so that it did escape the avalanohes. 

Aa far as the petrographio data are oonoemed, the pile of volcánica 
is mainly very salió in oomposition. There are feldspar-rocks through-
out the series, either porphyries, vitrophyres, ignimbrítes or tuffs and 
agglomerates. The dominating feldapar is anorthoclase, appearing as 
clear, broad latha with Karlsbad twins. Foid minerala are, as far aa I have 
seen, very aparae; they aeem to appear only in the necka. Quartz haa 
not been detected in the oollection available. This does not mean very 
much, aince the paate is generally glasay. The colour index is almoat very 
low — 10—20. The chief mineral of the mafic group is brown mica and 
(or) homblende. On the other hand, the aegirine is the leading mafic in 
the neck-phonolites. 

Sinoe lavas of auch an eocesaive saUc compoaition are almost viscous 
in nature, it ia difficult to understand how suoh a great number of vol-
canic aheets haa been piled up in perfect oonformity and of so wide ex
tensión in case theae have been fluid rhyolitio lavaa. Taking into conside-
ration the miorostruotures of theae volcánica (hitherto available in slides) 
and what has been found in similar cases in other regions of rhyolite 
volcaniam in the world one ia incUned to think of theae beda as of welded 
tuffs or ignimbrítes — at least to their greater part. 

We may discuss the matter somewhat more particularly in Part II 
of thia memoir (the concluding chapter on Syatematic geology). 





6. 

T h e S o u t h - w e 8 t e r n C o a s t a l 

M o u n t a i n s 





This very remote comer of the island oomprises a stretch of the coast 
extending from the mouth of Barranoo de Veneguera to the mouth of 
Barranco de la Aldea and to the lowland whioh is orossed by the latter 
water oourse. Inland the sector is limited by the great fault soarp of 
Montaña del Homo (previously desoribed). 

The mountainous comer now to be characterízed has a rough relief 
with a number of short barrancos ending at the coast afber a steep gradient 
from a divide on which the highest eminence of the región P i c o d e l 
C e d r o (1 026 m) is to be found. 

The rock ground in the región chiefly consists of basaltio voloanics 
belonging to the so-called 'ancient basalt formation', mostly rather de-
oomposed in its superficial parts and often amygdaloidal. This formation 
is capped with a variegated series of lavas and tuffs of sometimes bríght 
colours. They have a varying composition but with some topmost beds 
of rhyolites. It is quite apparent that these latter volcanics once covered 
the oíd basalts eztensively, but later on they have been much reduced 
by erosión, so that only remains are seen crowning the higher ridges and 
summits. 

The volcanio beds in this región do not lie in a fíat position but are 
somewhat inclined to the south and southwest, i.e. towards the coast. 

The geologioal conditions along Barranoo de Veneguera have already 
been described (page 163), so we do not need to start with them. The fol-
lowing barranco in northwesterly direotion, separated from Barranoo 
de Veneguera by a rather broad divide, is B a r r a n c o S e c o . It was 
never visited by the author, and samples from here are not available. 
According to J. BotrROART's geologioal map (1937), the rock ground in 
the barranco consists of the oíd basalts (probably olivine basalts), but 
they are separated fix>m the next valley to the northwest-(Barr, de 
Tasarte) by a divide, where the salió volcamos are exposed. 

We may now shortly charaoterize the geologioal conditions in this 
mountain región taking the barrarusoa as they follow one another in 
northwesterly direotion. — It may be pointed out that there is still very 
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scanty of data and samples of rooks, so that a comprehensive pioture 
cannot be given. The shortcomings are ohiefly to be found in the salió, 
variegated series of volcanios surmounting the oíd basalt-formation. 
There should also be more informations about the fracture teotonics 
that have affected the región. 

Barranco de Tasarte 

This mountain valley runs south-southwest from an altitude of 600 m 
down to P l a y a d e T a s a r t e at the coast, exposing the oíd basalt 
formation in its sides. In the divides on both sides there are, however, 
remains of the salió superimposed lava formation. The author has only 
visited the upper oourse of this valley (above 500 m) and the samples 
from here are few in number (18, 336, 336, 347). 

This barranco has a relatively open cross-profile. In the lower oourse, 
however, a young bottom canyon appears aooompanied by rock terraces. 
To the right opens a deep cañada reaching down from the divide. 

I have only two samples of the oíd basalts (18, 347). The former is 
a typical olivine baaalt with the olivine phenocrysts completely ohanged 
to iddíngsite. The vesioles in the paste are lined with zeolite in radial 
bundles. Phenocrysts of a plagioolase are olear, albite twinned (labrado-
rite). Magnetite is present in abundance, in places in skeletal forms. 

No. 347 is taken from the vioinity of D e g o l l a d a d e T a s a r t e , 
the head of the barranco. This lava is very fine-grained showing a basaltio 
texture. There are phenocrysts of augite (euhedral), slightly zonal. Oli
vine has been oompletely altered to iddíngsite. Magnetite grains are 
abundant. Some samples of the salió lavas (336, 336) were ooUected in 
D e g o l l a d a d e C o r r a l e s , on the divide between Barranco de 
Tasarte and Barranco de Tasartioo. There are peculiar fortress — like 
rooks standing on the divide and immediately on ba«altio basement. 
Between the basio and the salic rooks there is no visible unconformity. 
The salió l&vaa continué to the north along the orest line to its northem 
end whioh is M o n t a ñ a d e l L e o h u g a l (976 m) a conical sum-
mit. This summit is also built of the saUo lavas. 

Of the two samples mentioned, no. 336 oorresponds to a basal bed of 
lava. It shows mior. phenocrysts of alk. feldspar, prisms of brown hom-
blende and pale-ooloured olinopyroxene. Aocessories are apatite and ore. 
The paste is very fine-grained, glassy in parts. The optios of the chief 
minerals are: 
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Alk. feldspar: 2^0=48°. Ax. pl. ~ l(OlO) (anorthoclase) 
Homblende: 2Fa=88°, c A y = 10° 

The lava should be claesified as a vitrophyre, perhaps of rhyolitio 
kind, although quartz does not appear in the elides. 

No. 336, also from the degollada, ia another vitrophyre with olear alk. 
feldspar phenocrysts and prísms of broVn homblende in a paste with a 
beautiful flow texture. The optics of the phenocrysts are: 

Alk. feldspar: 2Va=4S° (anorthoclase) 
Homblende: 2 Fa=90°, c A y = 17° 

This lava may also be trachyte or a trachyrhyolite, corresponding 
to one of the earlier flows of lava in the long period of effusions of salic 
magma which followed the interlude of basaltio effusions. ^ 

Barranco de Tasartico 

This rather short mountain valley has its head in D e g o l l a d a d e 
T a s a r t i c o (600 m above sea level), and from here it runs with a 
rather steep gradient down to the ooast at P l a y a d e l A s n o . This 
mouth is guarded on both sides by high sea diffs. The valley obviously 
represents only the remaining part of a larger ancient valley whioh has 
been cut off by displacements and (or) by marine abrasión. The valley 
has ohiefly been eroded in basalts of the ancient seríes, but in the high 
crests on both sides there are remains of a superímposed seríes of salió 
lavas and tuffs. This fact has already been demonstrated as far as the 
left side of the valley is concemed. 

The visitor to this remote, extremely rough landscape is aware of the 
peculiar erosión forms of the mountains around him, and he gets the 
impression that these sharp edges are the result of a shortening of the 
gradient of the barranco that seems to have invigorated the erosión, in 
oombination with weatheríng. Much gravel materíal has acoumulated 
in the bottom of the valley, but also from the sides of the valley stones 
have been carríed down by torrents. — A small oolleotion has been made 
of samples of rocks met with in the degollada and inside the valley (partly 
of boulders): 339, 340, 342, 345, 347, 349. The lavas are always basalts 
in the slopes, but there are also lamprophyríc dikes standing in relief. 
Salió types were taken of boulders dropped from the side crests. — The 
basalt seríes is gently inolined to the ooast, and so is the oase with the 
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superimposed salió lavas. The latter may have issued from souroes rather 
far away (in the interior of the island). Theee remains are mere outliers 
isolated by erosión. 

Here are s o m e p e t r o g r a p h i o d a t a : 
No. 342 Í8 mior. porphyritio with broad laths of plagioolcue in random 

orientations. In addition, there are relatívely large crystaJs of a grayish 
pyroxene and also soattered grains of a red-brown mineral, obviously 
of seo. nature (birefr., iddingsite 1). Magnetite grains are present in 
abundance. The cavities in the paste are empty. Olivine in the rock may 
have been oompletely altered. The paste chiefly consists of feldspar 
laths, of pyroxene and ore (plenty). The lava may be an olivine basalt 
of a more feldspar-ríoh variety. 

No. 346 is of a rather similar aspeot: mior. broad laths of plagioolase 
and euhedral orystals of augite in a fine-grained paste with red grains 
of (olivine (?) altered to) iddingsite. A brownish mesostasis is isotropio 
and may be glass. The ore gruns are flaky and may correspond to ilme-
nite. The optics are: 

Plagioolase: 270=94° (ext. angle in plañe i PM=37'*. Comp.: An/62. 
Pyroxene: 2Fy=50°, c A y = 4 6 ° (Ti:augite) 

The two types mentioned are from lava banks found in the vioinity 
of the pass, Degollada de Tasartioo (elevation 600 m above sea level). 

Lower down along the right side of the barranco, the basalts continué 
in banks with a gentle dip towards the coast. They are orossed by nu
meróos dikes of an aphanitic aspeot, resistant to denudation. Two samp-
lee of the basalt lavas were kept (349 a and b). They both show mior. 
plenty of plagioolase laths of the I gen. with orystals of augite and (the 
iddingsite-altered) olivine. The groundmass is fine-grained with a basaltio 
texture oonsisting of feldspar rods, pyroxene and ore grains. There are 
some grains of iddingsite in whioh a kemel of olivine has been preserved. 
The optics arê ): 

349 a Plagioolase: (27 not ind.) — meas, on twins acó. to the Karlsbad 
law (001). Comp.=An/68 (high-temp. form) 

349 b Pyroxene: 2Fy=64°—54,5° (det. on two grains), cA y =46° 
(Ti:augite) 

A ohemical analysis was oarried out of basalt no. 349 a expoeed in 
the upper right side of Barranco de Tasartioo. The results are given here: 

») Cf. microphoto fig 1, píate III. 
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Analyaia no. 7 

SiO| 
T Í O , 
A1,0. 
Cr,0 , 
Fe.O, 
FeO 
MnO 
NiO 
MgO 
CaO 
BaO 
N B , 0 2.01 » 
K , 0 
P , 0 , 
F , 

v.o. 

Sample no. 349 (HACSEN 1963) 
of a plagioolase basalt, Barranco 
de Tasartioo. 

48.90% 
2.98» 

10.68 » 
0.01 > 
4.86» 
6.62» 
0.18» 
0.03» 
9.44» 

11.26» 
0.02» 

0.99 » 
0.34» 
0.04» 
0.07 » 

H , 0 + 1.03» 
H , 0 - 0.66» 

100.01% 
- O 0.02 

Mol. prop. 
8109 

372 
1036 

1 
304 
921 

2S 
4 

2341 
2007 

1 
324 
106 
24 
11 
4 

672 

Sum: 99.99% 

Norm: 

Q 
or 
ab 
an 

39.7 

i: Sal: 42.0 

di 
hy 
mt 
cm 
U 
ap 
fr 

28.9 
13.4 

7.1 
(0.02) 

6.7 
0.8 

(0.02) 

E Fem; 66.9 
V , 0 , 0.1 
H , 0 1.7 

Sum: 99.7 

Analyst: A u u s "Sxaxxsss 

Speo. gr.-2.87 (+23.6°C) 

NiooLi valúes: 

8i=110, t i=6.0 , p=0 .3 , f , - i0 .1, 
h + = 7.7, al=.14, fm=63, o - 2 7 , 
alk—6, k=:0.26, mg=0.60, q z » 
—14, a l - f m ' = - 3 9 , a l - a l k ~ + 8 . 

C.I.P.W. Claasif. - n i . 6. 3. 4. 
Camptonoflo 

Magma type: eoaexitío gabbroid/gabbroid 
Mol. prop. % of normative feldapara: 

Ab:An:Or'= 31:69:10 
MgO:FeO>-90:10 

RiTTMANir porametera for nomenolature: 
A l -9 .62 , FM-31.22, Alk-4 .01 , k -0 .26 , a n - 0 . 4 1 , oa'-7 .96. Andesine basalt. 

Sinoe the plagiodase in the phenoorysts (optíoally determined) is a 
baño labradoríte, the feldspar in the groundmass must be considerably 
more Na — enriohed. This lava whioh shows a olose oorrespondanoe to 
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no. 411 (anal. no. 10) and which is from the Tirma región (described later 
on) eeems to be rather extensive along this coa«t of the island. It may 
represent t h e u p p e r p a r t of the oíd basalt complex, the under-
lying bedfl being olívine bearing, rather pioritic basalts. 

In the vicinity of D e g o l l a d a d e T a s a r t i c o there are also 
amygdaloid types to be seen, likewise along the barranco down to T a-
s a r t i o o, croBsed by lamprophyrio dikes (samples are not available). 
These things have already been mentioned. 

When examining the loóse bouldera in the gravel train of Barranco 
de Tasartico, my attention was drawn to the great number of salic lava 
types of grayish-greenish colours. They belong to some beds of this 
nature in the orests of the mountains on both sides of the valley. A couple 
of them have already been described (from the left-hand divide, samples 
taken from firm rocks). Other samples, of boulders in the village of T. 
derived from M o n t a ñ a d e l a s V a c a s , the right hand divide, 
(339, 340) show a trachytic or rhyolitio aspect. The first is a porphyry 
with phenocrysts of alk. feldspar bordered by olusters of aegirine and an 
almost isotropio paste with minute aegirine prísms and ore powder; 
stray grains of an altered sodalite mineral are also present. Apatite is 
an accessory. — No. 340 has mior. non-porphyritio textuie, only frag-
ments of alk. feldspar with a fine stríation (anorthoclase) and small 
prisms of aegirine. The paste is eutaxitic. No foid mineral is to be seen 
in the slide. It may be a rhyolite (ignimbrite?). 

We may now tum our attention to the geological conditions in the 
mountain región between the lowland of Aldea de S. Nicolás in the north 
and the coast in the southwest. It is a very rough landsoape diffioult of 
access. 

To the Bouth of the basin of Aldea de San Nicolájs is a continuous 
mountain barrier reaching from D e g o l l a d a d e l a A l d e a in 
the SE. to P l a y a d e l a A l d e a (on the coast) in the NW, with 
heights attaining up to 1 000 m (Pico del Cedro). This wall suggests the 
presence of an oíd dislocation line. This is diffioult to follow, however, 
sinoe the foot of the moxmtains is here covered with heavy masses of 
gravéis (talus cones). 
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The escarpment in question has been studied by the author to some 
extent. A stretoh of this wall oan be followed by using the reoently built 
highroad whioh runa ñx>m Aldea de S. Nicolás to Mogán, passing through 
Degollada de la Aldea. Further weat, I have visited the north side of 
P i c o d e l C e d r o , and, nearer to the ooast, a profile along Bar
r a n c o de l a s V a c a s was studied. 

The voloanic beds oomposing this mountain wall are of different 
oomposition, but seem to be fairly oonoordant. They have a slight dip 
towards the south, perhaps due to displaoements. 

If we now begin our deeoriptions in the east, we may start from the 
village of Aldea de S.N. and proceed along the highroad to Degollada de 
la Aldea. The lower slopes are here oomposed of basalta of the oíd series, 
muoh weathered on the surface (if they are not covered by gravéis). 
The same basalts also appear in Degollada de Tasartioo (600 m above 
sea level), the divide between the basin of Aldea and the mountain val-
ley of Tasartico. Types from here have already been desoribed. To the W, 
at an altitude of o. 600 m there are salió lava banks resting on the basalts, 
and at still higher levéis other such lavas appear, judging from boulders 
whioh have dropped down the slopes. 

I have some samples of these salió tjrpes (361o, 363, 360). They are 
all porphyríes with feldspar phenocrysts. Mior. the feldspar is anortho-
olase (with a fine stríation but with deep corrosión embayments). Of 
mafios, there are grains of pale-ooloured olinopyroxene, in some cases 
a green aegirine and a brown homblende (rimmed with opacite). Apatite 
is an aooessory constituent. Grains of iron ore are scattered in the paste, 
and this seems to have been originally of a glassy nature, i.e. the por
phyríes in question may have been vitrophyres (in places also ignimbrí-
tes) of the traohy-rhyolitio assemblage. 

These salic lavas which follow the oíd basalts apparently lie in a 
fairly concordant position on these basic lavas. There has of course been 
a considerable break in the piling-up of the volcanics. The basic lavas 
have advanoed from the west, the salle ones from the northeast, henee 
we have to consider two widely separated centres of aotivity producing 
these very different materials. There is no doubt that the salic lavas be-
long to the same seríes which forms the great pile in Montaña del Homo 
in the vioinity. 

13 
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The baaaitic terrane from Degollada 
de la Aldea to Tocodomán 

Only a few samples were coUected by the author from this stretoh. 
The ground traversed belongs to the oíd basalts. At my request T. BRAVO 

has later on (1960) kindly made a complementary collection of the types 
met with along the road that leads to Tocodomán and to Aldea de San 
Nicolás (9, 10, 12, 14, 15, 17, 18). — Most of them are olivine basalts, 
but with the olivine grains completely altered. One type is a plagioclase 
basait (18) and a top lava (17) is a porphyry of salió composition. 

No. 9 from Degollada de Tasarte (de la Aldea) contains phenoorysts 
of ex-olivine (pseudomorphs) and augite crystals (ext. angle on (010) 
c/\y=57°) both lying in a fine-grained groundmass of basaltio texture. 
This is rather dark between -\- nio. Fine laths of plagioclase and augite 
grains are seen in it, and also plenty of magnetite. There are no remains 
of the olivine substance in the pseudomorphs, all has been changed to 
serpentino (in fine aggregates). The original contours of the olivine cry
stals and the cracks disseoting the same are now marked by seo. opaoite. 
This basait lava may have been of the more piorítio kind. 

No. 10 is an iron-rich type, the paste being filled with slender laths 
of feldspar in the traohjrtoidal arrangement. Of phenocrysts there are 
augite orystaJs and olivine pseudomorphs. Between -f nic. the paste 
looks rather dark. — No. 12 contains phenocrysts of augite, altered oli
vine and plagioclase laths (in corroded state). Prisms of brown horn-
blende are also present. The vesicles are filled with oalcite. — No. 14 is a 
similar type; olivine is also completely changed here. — No. 16 is not very 
different in composition, an olivine basait with the olivine pseudomorphs 
reminding one of the altered basalts in Barranco de Balo (SE sector of 
the island). 

No. 18 is a lava which seems to oooupy a relatively higher altitude 
than the olivine basalts above enumerated. Its stratigraphio position 
seems to be at the base of the salic series of Pico del Cedro (see next 
ohaptert). — Mior. the dominating mineral seems to be a plagioclase in 
olear laths with random orientations. The laths are twinned aooording 
to the albite law. Opt. char. — (andesine). Of mafic phenocrysts there 
are only scattered grains of an altered mineral. The lava is a plagioclase 
basait. 
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Pico del Cedro 

This is a prominent conical mountain peak dominating the scenery 
to the south of the plain of Aldea de San Nicolás. It reaches to 1 026 m 
above the sea level, and has a rather steep northem side which lower 
down, however, changes to a gentle slope untill this terminates at the 
fringe of the gravel filled plain on which the mentioned village has 
been built. In the lower slopes the rock ground is mostly hidden beneath 
arable soil, but higher up basalts appear and can be followed up to an 
altitude of at least 700 m. These basalts belong to the oíd complex above 
dealt with, and the same continué all the way along the cuesta to the sea 
border. 

Upon the basalts there lies a brown tuff layer, where there is a spring. 
It is covered by a sheet of brown porphyry (362). Micr. this lava oonsists 
of olinopjTOxene and magnetite in a fine grained paste (devitrified glassl) 
with a streaky texture. The paste looks almost dark between -f nio. 
No quartz is visible. It is a vitrophyre. — The next lava bank uphill 
(366) is of great thiokness. Mior. it oontains plenty of pores. Of pheno-
crysts, there are only small crystals of a olinopyroxene in prisms, partly 
clustered into groups and associated with magnetite grains. The pyroxene 
is somewhat zonal and has a relatively small optioal angle (pigeonite?). 
The paste is filled with feldspar miorolites (basaltic texture), ore powder 
and minute grains of pyroxene(?), and perhaps also plenty of analcime 
(dark patches betw. + nic). Some of the pores in the paste are filled with 
opal. 
The optics are: 

Clinopyroxene: 2Fy=49°, cA y=45° (Ti-augite) 
Sinoe the nature of the feldspar microlites remains unoertain, a pro-

per classifioation is not possible without a ohemical analysis. The lava 
may be a kind of traohybasalt of the more salió types. There are rather 
few mafio components in the rock. In hand speoimen it looks like an 
aphanite. The lava bank shows oolumnar jointings. It is separated 
from the underlying bank (362) by a layer of a green tuff. The lava seems 
to eztend very far sideways in the long esoarpment faoing the lowland 
in the north. We are now at a level of c. 760 m above the sea. 

We will find in a profile exposed farther to the west lava types of 
similar nature embedded with conformity in the salió series of volcarnos 
(lavas and tuffs etc.). 

Higher up the slope is another lava bank (366) of a dark colour. Mior. 
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it ís a distinct porphyry with olear phenocrysts of alk. feldspar and also 
of mafio oomponents represented by brown homblende, in plaoes al-
most oompletely resorbed and replaoed by opaoite, whereas other in
dividuáis are only rimmed with the same substanoe. The paste is ohiefly 
vitreous, sprinkled with ore grains and elongated microlites of hom
blende (?). Small crystals of a clinopyroxene are also to be seen. 

The summit of Pico del Cedro likewise oonsists of porphyry (360). 
Mior. it Í8 of a rather similar nature, with phenocrysts of alk. feldspar 
(anorthoolase) and with rimmed homblende in elongated prisms. Mag-
netite is an aooessory. The paste oontains feldspar microlites in a stream-
lined arrangement and also a glass substanoe. 

These salió types on high levéis show a certain resemblanoe to salle 
lava tjrpes in Montaña del Homo, described earlier, and I think those in 
Pico del Cedro represent t h e l o w e r p a r t of the whole formation 
of salic volcamos. They may be, at leMt in plaoes, of an ignimbritic 
nature. It is notable that there is no nepheline among the constituents 
of the Pico del Cedro-lavas, whereas at least the top sheet in Montaña 
del Homo is of a transitional typé leading to the nepheline phonolites. 

Since the samples taken in the north slope of Pico del Cedro are rather 
too few to illustrate the salió series in this región, I tumed west and olimb-
ed the easily aocessible profile of B a r r a n c o de l a s V a c a s , 
leading upto D e g o l l a d a P e ñ ó n B e r m e j o . This profile runs 
only c. 760 m from the sea shore at Playa de la Aldea. For stratigraphical 
reasons we may foUow the seríes exposed here from base to top (the 
watershed). 

Profile cdong Barranco de Leu Vaccui^) 
(Región of Aldea de San Nicolás) 

This barranco can be reached from the highrosul that runs from the 
village S.N. to the coast following the foot of the long cuesta. Before 
reaohing the shore ( P l a y a de l a A l d e a ) one may tum to the left 
to a small settlement which lies at the foot of the mountains. The ground 
is here much eroded and oovered with gravéis on the lower slopes, and 
no exposures of the rock ground are to be seen. It may be possible that 
a fault Une (or a zone of faults) runs here, conf ining the basin of La Aldea 
to the south. 

From this point one can follow Barranco de las Vacas uphill to the 
)̂ Called alao Cañada de laa Vacas. 
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degollada (a rather steep asoent). One traverses a great number of lava 
and tuff banks, as we will find in the following. 

At the foot of the long profile are weathered rock exposures — kinds 
of foothills, oonsisting of a dark porphyrite (376). Mior. the rock shows 
tabular phenoorysts of plagkwlase lying in a dark-ooloured paste filled 
with tiny feldspar miorolites and iron ore powder. There are also stray 
phenoorjrsts of olinopyroxene of a pale-yellowish oolour (in the slide). 
The texture is streamlined. There are many empty pores in the paste. 
The optio data ate: 

Plagioolase: 27^=76° (average of 6 det.) 
o'A (010)=32°. Comp. An/64±2 

Pyroxene: (27 oould not be det.) cAy=4T' 
The lava is a kind of plagioclase basalt. There are exposures of lava 

banks of the same kind in the vioinity, all Ijring in a fíat position. 
Going uphill along the barranco, one soon meets a bank of a brown 

porphyry (377) of considerable thiokness. In hand sp. it is very distinotly 
porphyrio with glistering feldspar phenoorysts in a dense, grayish-
brown groundmass. Mior. one will find the feldspar (olear) in twins ao-
oording to the Karlsbad law and also to the Manebaoh law. Of mafio 
oomponents, there are prisms of brown homblende, surrounded by an 
opaque fringe. The paste is almost isotropio, mostly glass, in whioh feld
spar and iron ore are disseminated. The optio data are: 

Alk. feldspar: 2Fa=42.5°, U.5°-á5° Manebaoh twins 
(anorthoolase) 

Brown homblende: (2Fo=not det.) cA y=10° 
Pleoohr. a-yellow, y-brown. 

Some of the homblende individuáis are oompletely ohanged to an 
opaque subst. — This lava, a rhyolite (?) is the lowest of the salió lavas 
whioh will follow higher up in the profile. 

Climbing uphill from this bed, we meet a dark lava (378). It oonsists 
mior. of large laths of a plagioolase and also of orystals of a olinopyroxene, 
the latter with wandering extinotion. The groundmass is traohytoid with 
plenty of feldspar laths mingled with pyroxene grains, a red-brown seo. 
subst., also iron ore (rather abundantly). This lava may be designated a 
plagioolase basalt approaching an andesite. 

Optics of the chief minoráis are: 
Plagioolase: meas, on twins aoo. to the Karlsbad law (001). 

Comp.: An=62% (high temp. form) 
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Pyroxene: ext. angle on (010) c A y=46° 
Brown homblende: ext. angle on (010) cAy=16° 

The next bank in the series is a dark, fine-grained type (379) showing 
mior. a baaaltio iexture. It oontains stray crystals of a clinopyroxene 
and of magnetite. There are also oocasional grains of a feldspar without 
albitio twinning. The paste consists of feldspar, pyroxene and ore grains. 
The rock may be designated as aphanite. 

This lava is in the turn oapped by a red-brown porphyry rock that 
is similar to no. 377. No sample is available, however. 

Further uphill in the profile foUows a blistery, dark lava (380) ao-
companied by reddish tuff layers. Mior. the rock oontains soattered feld
spar grains (olear) in a very fine-grained paste charged with iron ore dust 
and also bigger ore grains of a skeletal aspeot. No mafio crystals are 
present in the sllde. The rock seema to be an alt«red vitrophyre (?). 

The next bank following upwards is a kind of fine-grained rock 
(no sample). — Then there is a thiok bank of a dark lava showing beauti-
ful columnar partings (381). Mior. it is fine-grained, partly with a traohyt-
oid texture, oontaining feldspar rods, p3rroxene and ore. The feldspar 
oomponent is very abundantly present. It may be a kind of traohy-
andesite. 

Further uphill, we arríve at an extensivo, thiok bank of a gray, salió 
lava (382), o. 600 m above the sea. Mior. it oontains phenoorysts of alk. 
feldspar with fine stríation and with opt. ohar. — (anorthoolase), lying 
in a nearly isotropio paste, rather dark between + nio<; it oontains small 
feldspar rods and aegirine prisms. No mafio phenoorysts are present. 
The lava may be a trachytio vitrophyre. 

This lava is oapped with an extensivo sheet of a gray tuff (383), al-
most isotropio under the mior. except for soattered olear feldspar frag-
ments. It is a vitrophyrio tuff, probably of the rhyolitio kind. — This 
pyroolastio member is oapped with a yellowish tuff (no slide). 

The top sheet in the profile of Barr. de las Vaoas in D e g o l l a d a 
d e l P e ñ ó n B e r m e j o (800 m) is again a reddish lava bank (384) 
resting on the yellow tuff layer. Mior. it oontains phenoorysts of alk. 
feldspar with a fine striation (anorthoolase) and crystals of a brown 
homblende. Ore and apatite are aocessoríes. The paste is glassy and 
streaky. The lava seems to be a rhyolite. No. 376 is of a very similar nature, 
taken from the summit región of Pico del Cedro, a bank in a stratigra-
phioally more elevated position than the series already desoribed. It is 
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also eutaxitio, with olear alk. feldspar phenocrysts and brown hornblende 
in a streaky matrix whioh also oontains microlites of feldspar^). The 
optics are: 

Alk. feldspar: 2Fa=35.5°, opt. char. —, ind. of refr. <1.54 
(anorthoclase) 

Hornblende (oorroded): cA>'=20° , pleochr.: a-yellow, y-brown 

A ohemioal analysis of sample 375 was oarned out with the following 
resulta: 

AnalyBÍ8 no. 8 

Mol. prop, 

SiO, 
TÍO, 
AljO; 
F e , 0 , 
FeO 
MnO 
MgO 
CaO 
BaO 
N a , 0 
K.O 
P.O. 
Cl, 
SO, 
0 0 , 
H , 0 + 
H , 0 -

Analyst: 

' Spec. gr. 

- 0 . 

Sum: 

A u u s HKIKKIK 

- 2 . 48 (+23.5° 

71.03% 
0.62» 

12.95 » 
3.98» 
0.23» 
0.24» 
0.37 » 
0.27 » 
0.00» 
5.72» 
4.38» 
0.05» 
0.08» 
0.00» 
0.00» 
0.16» 
0.17» 

100.25 
. 0.02 

100.23% 

C) 

11779 
77 

1267 
249 
32 
34 
92 
48 

923 
465 

3 
11 

89 

Sample no. 375 (F. UNTKRBKROER 
1953) of a grayish rhyolite lava 
forming the aummit of Pico del 
Cedro, in the región of Aldea de 
San Nicolás, westem coast. 

Norm: 
Q 21.6 
or 26.9 ^ 
ab 42.0) *'•" 
hl 0.1 

r S a l : 89.6 

ao 5.1 
di 0.6 
en 0.7 
hm 2.2 
11 1.0 
tn 0.2 
ap 0.1 

£ Fem: 9.9 
H , 0 •. 0.3 

Sum: 99.8 

NiooLi valúes: 

8Í=360Vi , t i=p=0 .1 .c l ,=0 .3 ,h + 
= 2.7, al=.37y„ fm=19yí , o -
i y „ a lk=4 iy í , k=0.34, m g = 

0.14, q z = + 9 6 i 4 , a l - fm'=. 
+21%, a l - a l k = - 4 . 

*) (Cf. with miorophoto fig. 1, pl. V.). 
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CI.P.W. ClasBif. - I. 4. 1. 4. 
Kallerudose 

Magma type: normal alkali-granitio 
Mol. prop. % of normativo feldspars: 

AbtAntOr^^eStO; 37 
MgO:FeO= 100:0 

RiTTMANN parametera for the nomenolature: 
Al-11.66, FM-S.24, Alk-12.96, k-0.34, an-O.OS, oa' - l.OS. Soda rhyolite. 

This topmoat lava bed in the high profile of Montaña del Cedro 
(1 000 m above sea level) is one of the few rhyolitio types colleoted by me 
(the BÍlíoa-overaaturated typea). It may be comparable with another 
rhyolite desoribed by E. J^ÉHUTR (1937) firom the same región (»Aldea 
de San Nicolás») and called by her tbréche ignée de comendite». The author-
ess does not mention, however the point in the sequenoe from where the 
sample was taken. I am inolined to assume that the two samples are 
from about the same looality: south of the village of Aldea de S. Nicolás. 

The same authoress mentions (1037) several other oconrrences of 
rhyolltes in the southem r^on and she also gives analytical data of 
them (see the list of Niaou-values Part II, page 376, I, II, III). 

A s u m m a r y of the stratigraphy in the profile of Barranco de las 
Vacas: 

1000 m (top of Mont. del Cedro) 
376 soda rhyolite (chem. anal.). 

800 » 384 reddíah rhyolite. Degollada del Peñón Bermejo 
38S yellowish tufif bank, Degollada del Peñón Bermejo 
383 grayish tufif bank (extensivo) 

600 » 382 pale-grayish traohyte bank 
381 aphanite lava bank, great thiokness (trachy-andeaite) 
380 blistery, dark lava bank (meta-vitrophyre) 
— red-brown porphyry lava sheet (no sample) 
379 aphanitic lava bank 
378 porphyrite, dark 
377 red porphyry lava 
376 plagioolase basalt (basal bed) 
gravel oovered slopes 

Base 160 m abo ve sea level 

As it will be found from this oolumn the limit between the basalts 
and the hanging salic seríes has dropped to a much lower level than in 
Degollada de Tasartioo and in Pico del Cedro. 
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The mountaina on the weat cocui hdween Barranco de Tasartico and 
Playa de la Aldea de San NicoUu 

This remóte comer is diffioult to traverso, the only »road» being a 
mulé path leading from Barranco de Tasartioo over some rough barran-
quiUoa to D^ollada del Peñón Bermejo and to the ooast of La Aldea. 
The rock ground consista ohief ly of oíd basalts, mostly as it seems of the 
olivine bearing types, muoh deoomposed in the siirface. These lavas are 
in the summits and in the higher crests oapped with salic voloanics rest-
ing conformably on the oíd basement. These uppermost beds — remains 
of erosión — are olearly visible owing to their bríght oolours which oon-
trast with the dull oolours of the underlying basalts. — The latter are of 
about the same kind which was seen in Barranco de Tasartioo, and dikes 
of lamprophyres ajre common. A huge bank of a brown tuff WM seen in 
the upper oourse of Barranco de Gugui Grande (above the small cattle 
farm). 

It seems that the ooast-line owes its steepness to faultings and abra
sión. This shortening has caused vigorous erosión into the moontains, 
although water is now seldom to be seen. Instead, mechanioal weathering 
goes on in the slopes. The orests dividing the two barrancoa G u i g u i 
G r a n d e and G u i g u i C h i o o and the latter firom B a r r a n c o 
B e r m e j o (the northemmost gorge) have, owing to strong erosión, 
been formed into wedge-like spines, reaohing the sea in almost vertical 
cliffs. In altitudes of o. 600 m and still higher up there are no more ba
salts but the salió voloanics. The b\ilk of the ridges oonsist of the oíd 
basalts (no samples) chiefly as it seems of the olivine-bearing types. In 
the upper part of Guigui Grande there is the above mentioned brown 
tuff. Boulders from the high cuesta around the gorge oonsist of pale-
grayish, traohyte-looking rock types, stones of which lie along the bot-
tom of the barraTux. The divide at Barranco de Tasartioo is extremely 
rough and it ends at the sea with a cliff of 700 m altitude, called 
M o n t a ñ a de A g u a S a b i n a . 

The N. mountainside continúes to the west to Barranco de las Vacas 
and further on to the sea border, where it ends in a steep cliff. This cape 
confines Playa de la Aldea to the south. Here, in a gate that opens the 
basin of Aldea de San Nicolás to the sea is the mouth of Rio de la Aldea 
(or de Tejeda) 

The rocks by the sea in this sector were not studied in greater detail. 
There is only one sample in my colleotion (386) taken just to the south 
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of Playa de la Aldea. It is of the loWest bank of lavas exposed in a high 
profile. The rock is a porphyrite with relatively large laths of plagioolase. 
Other orystals of the I gen. are a pale-ooloured clinopyroxene and grains 
of a completely altered olivine. Optics are: 

Plagioolase: (2V not det.). Twins according to the albite-, pericline-
and the Karisbad laws. Comp. An/50 (high temp. form) 

Pyroxene: (2V not det.) cAy=48' ' . 

The groundmasa is oomposed of plagioolase, pyroxene and flakes of 
ihnenite. The lava may be a plagioolase basalt. Higher up in the sequenoe 
of volcánica there are salió lavas and tuffs. 

T o s u m m a r i z e the geologioal conditions in this sector of the 
island, we can state that it is a basalt terrane capped in the cresta by 
remnants of a rhyolitio- traohytio lava formation. Xo unoonformity 
is to be seen between the two complexes. The basalts are olivine bearing, 
at the top they are more plagioclase-rích. The salió series may be oon-
neoted with that of the Montaña del Homo oomplex, this latter, however 
is in a relatively depressed position owing to later faultinga. 

The whole mountain landsoape to the south of the basin of Aldea de 
San Nicolás has been modelled into a fault blook tilted to the south. 



T h e T a m a d a b a o o m p l e x 

(with the ooastal stretoh from San Nicolás to Villa de Agaete) 





The Tamadaba mountain compUx, general feeUures 

By the expression »Tamadaba» we mean an orographio unit on the 
northwestern ooast, rísing to a máximum height of 1 438 m (Cumbre 
de Tamadaba). The mountain has steep slopes towards the sea of nearly 
1000 m altitude (see fig. 2, píate IV). The área is oonfined on almost all 
sides by esoarpments: in the northwest we have the sea cliffs; in the north 
there is the long preoipioe faoing the A g a e t e v a l l e y. In the east 
there is the deep soar of B a r r a n c o de l a H o y a , and in the south 
we will find the teotonio depression of Aldea de San Niool&s. But in the 
east there is a narrow ridge — a watershed oonneoting Tamadana with 
the central highland. 

This mountain blook is not very muoh disseoted by erosión; Bar
r a n c o d e l R i s c o with its tríbutary barrangvMoa is the most 
notioeable. In the central part the ground is more plateau-like, the sides 
forming, however, broad 'staircases'. 

There are many interesting geological problems to be studied in all 
directions where erosión has disclosed the volcanio strata. The head-
quarters of the author were the forest inn of Tamadaba and L a Mar
q u e s a in Tirma. 

As has been proved by earlier investigators, a large series of basalt 
lavas, tuffs and interseoting dikes appears at the coast, magnificiently 
exposed in the high cliffs. This complex is oapped with a salió series of 
trachytes and rhyolites (with their tuffs), the Umit between the two uni-
ties being expressed by a plañe of unconformity. The angle of uncon-
formity, however, is not large, although perceptible from a certain dis-
tanoe. There is at the shore no basement on which the basic lavas may 
have been deposited; the lavas reach down to the sea. It is evident.how-
ever, that there must exist a basement, but of what kind? The author 
is of the opinión that there lies hidden under the sea level a part of some 
salic lava series, the same that appears in the bottom of Caldera de 
Tejeda. The basalts so impressively displayed in the coast cliffs may be 
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the remaining parts of some large basalt effusions in a región farther 
off to the west. They do not really belong to the proper island of Grand 
Canary-stnicture. The matter will be more closely disoussed in Part II . 

Boute Aldea de San Nicolás de Tolentino—La Marquesa 

We may now start in the direotion of T ¡ r m a and look at the geo
lógica! conditions on this stretoh. 

The lowland on which the village of S.N. is situated is a rather re-
markable topographioal feature in this mountainous part of the island. 
It is a kind of basin walled in on all sides by mountains, exoept on the 
ooastal side, where only a low ridge aeparates it from the ooean. There 
is a wide gap in this ridge: the mouth of R i o d e l a A l d e a (now 
dried up). — It seems reasonable to suppose that this basin is a sub-
sidenoe área oonfined by fault lines. 

We may be able to reoonstruot the formation of this teotonio graben 
by examining a terraoe, filling a part of the bottom of the depression. 

On the way to L a M a r q u e s a I devoted some time to the study 
of this terraoe whioh rises with a sharp edge some distance to the north 
of the village — on the right side of the wide (and braided) gravel train 
that marks the course of Rio de la Aldea. 

OrKT*l piara of Bftmaoe <• 
1» AU*a 

. » %",* »>^»T^o•,yfr:j77r^rrr7?v;'riT^.7 

Fig. 16. The terrace-Ilke erosión remnant of a basin fill in the lowland of Aldea 
de San Nicolás. Aoo. to HAUSEN—BRAVO. Looking west. 
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In a study of this natural seotion (see fig. 16) we will find outcrops 
of oíd basalts at the base (at the westem foot). These basalts Bupport a 
Beries of reddish, salic lavas and tuffs being in a somewhat disturbed 
position. The seríes is capped by a gravel sheet and this in its tum by 
two fairly mighty banks of olivine basalt, forming the top of the terraoe 
with a sharp edge. The upper basalt sheet is capped only by sand and 
gravéis. — This terrace extends to the east rising slowly to the foot of 
M o n t a ñ a de la F u e n t e B l a n c a ; in the north it is separated 
from the Tinna mountains by a system of creeks. It is evident that later 
erosión has to a great extent destroyed the terrace which maybe once 
f i l l e d u p t h e e n t i r e b a s i n . 

What can the terraoe tell us about the history of the basin of San 
Nicol&s? Here are some suggestions: 

1. The basin was formed by subsidenoe, probably in oonneotion with 
great displaoements along the west coaat of the island. 

2. The subsidenoe movements gave to a seríes of salió lavas inside 
the área a relatively lower position in relation to the surroundings. 

3. The sea beoame aooess to the depression at a time (Mioceno?), 
when the ocean level stood at least some hundred m higher than now. 
Abrasión in the soft tuffaceous seríes foUowed inside the bay thus formed 
and a smooth ooa«tal ground (a shelf) was worked out. 

4. Somewhat later on duríng a regression (?) the plain was flooded 
with basalt lavas ooming down firom the interíor of the island, apparently 
following the oourse of the anoient outlet gorge of the Tejeda basin (the 
prímeval caldera). 

6. In Quaternary times (the loe Age) the eustatio loweríng of the 
ocean level brought about a revival of erosión and a great deal of the 
fill of the basin was destroyed. Only the terrace was left standing — 
thanks to the shelteríng sheets of the top basalt lavas. The amount of 
erosión reaohed down to the oíd basalts in the basin floor. 

6. With the rísing ooean level in late-Quatemary times there began 
inside the basin an aooumulation of ríver gravéis, thus ooveríng its entire 
bottom. Only the terraoe stands above this flood plain. 

Thus the upper surfaoe of the terraoe (i.e. what lies under the top-
basalts) marks the anoient stand of the ooean level. 

The point of issue of the ooveríng basalts is not known. The author 
thinks it must be sought for inside the Tejeda área in the east, from where 
the lavas passed down along the anoient valley of Rio de Tejeda (Rio 
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300 m 

tattM 

• . • • '• V , ' . • 

*í! '̂<'íí̂ 'i'?Í''̂ 'i?''̂ ^«^ Mvlonlte 

Fig. 17. Cuesta de la Fuente Blanca, NE from Aldea de San Nicolás, showing a 
oonoordant series of salió lavas and tuffs resting with a teotonical unoonformity 

on a basement of the oíd basalts. Looking north. T—tuff, S—spring. 
Field sketch by H. H - .n 

de la Aldea) b e f o r e its later adjustment to a deep oanyon, henoe be-
fore a rise of the island after the Miooene trsnsgression. 

From the terrace I made my way to the northeast, towards a eiuata, 
whioh Í8 oalled M o n t a ñ a de l a F u e n t e B l a n c a . Its edge at-
tains 800 m in elevation. Wanderíng up the piedmont slopes, one first 
meets the salió, reddish lavas ín an inolined position. Then there is a 
sudden límit (fault?), beyond which the oíd basalts appear in flat-lying 
lava banks (see the profile, fig. 17). Át the foot of the preoipioe is a zone 
of greenish mylonite, then there are some layers of tuffs of palé oolours. 
They are oapped with a brownish lava (no saniple). The next lava uphill 
is reddish (396) and has mior. a banded textuie; it is glassy, with frag-
ments of alk. feldspar (ignimbríte?)^) It is followed by a traohjrte lava 
(389), greenish and showing mior. phenoorysts of alk. feldspar (with 
strangely oorroded forms) lying in a traohytoid paste rioh in aegirine 

») Cf. microphoto 2, píate VI 
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arranged in parallel streaks. Xo mafio minerals of the I gen. are to be 
Been. Xenoliths of alien lavas ooour. — A sample of the top sheet in the 
profile (392) is fine-grained, with olear phenocrysts of alk. feldspar (opt. 
negative) in a paste rioh in minute grains of nepheline mingled with the 
feldspar rods together with prísms of aegirine, and some turbid isotropio 
Bubstanoe in a traohytoid texture. Stray grains of a olinopyroxene and 
brown mioa are present. The nepheline orystals are surrounded by aggre-
gates of aegirine. The rock is evidently a transition type to the nepheline-
bearing phonolites. 

In the middle of the profile (between the base and top) is a thiok 
bank of grass-green tuff (T). At the base of this tuff is a spring xised by 
the shepherds for their flooks (S). This green tuff oan be followed for 
some distanoe along the trail to the north. The lava that lies olose to 
this tuff is also greenish. 

The seríes has a total thiokness of o. 400 m. 

But 

Fig. 18. Teotonio oontact between the oíd basalts (left) and a thiok series of 
agglomerates, tuíTs and lavas of salió oomposition and of varióos oolours. Degol

lada de la Cueva Nueva (760 m) east of Tirma. 
Field sketch by H. H - n 

14 
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The oíd trail leading from Aldea de S. Niool&s to L a M a r q u e s a 
(and to E l R i s o o) was followed further northeast and north along 
the cUiUta (see map, fig. 32 p. 336), and finally the pasa of D e g o l 
l a d a de l a C u e v a N u e v a waa reaohed. It ÍB a ratker in-
tereBtinggeologioallooality, as may be seen from the oroas-profile, fig. 18. 

In Deg. de la Cueva Nueva we have the oíd basalts in a rather fíat 
position on the left, oomposing the lower part of M o n t a ñ a d e Tir -
m a (860 m). Its summit consists of salió lavas. Going ea«t, we meet 
a t e o t o n i o l i m i t and beyond it a suooession of variegated tuffs 
and lavas ending in a cuesta of 900 m in altitude. All these beds have a 
gradient to the east: t h e y h a v e b e e n d o w n f a u l t e d i n 
r e l a t i o n t o t h e b a s a l t s i n t h e w e s t . 

The basalts (410) are rather deoomposed, partly fine-grained, partly 
porphyritio (plag. basalts). — The lowest member of the salió series 
(olose to the teotonio oontaot Une) is a palé grayish-brown agglomerate 
carrying fragments of pumioe. Then to the east follows a sequenoe of 
tufÜB, of green-brown and oinnabar-red colours of a soft oonsistency. 
They are all perfeotly oonoordant. This series is oapped with a grayish-
green, platy porphyry, forming a kind of cuesta. It is overlaid by a oream-
coloured porphyry whioh in the surfaoe has a whitish film. It forma a 
bank of c. 20 m thiokness and has a rather wide extensión. This lava 
rock forma the substratum of a very mighty oastellated top lava bank, 
a dark ooloured traohyte with platy partings and oolumnar pillare. This 
same bank extends far to the southeast and to the east into the direotion 
of Alta Vista. In hand speoimen the rock shows large tabular, glistening 
feldspar phenoorysts in a dense groundmass. We oalled it the istar stone», 
and it ooours also elsewhere in the island. 

As may be found from the fig. 82, the sequenoe in the great profile 
of Degollada de la Cueva Nueva is in the reaJity in the northwestem 
comer of an extensivo fíat topped ridge whioh stretohea westwards from 
the mountain nucleua of Alta Vista with a general elevation of 1 000 m. 
This aame ridge forma the watershed between Barranco de Tejeda and 
Barranco del Risco drainage eureas. It is one of the remains of a vanishing 
table land of aalio volcamos in this part of the island. 

If we now look more olosely at the p e t r o g r a p h y of the lava 
rocks found in the profile of Degollada de la Cueva Nueva (of which 
there are aamples and alides at our disposal), we may start with the lowest 
one (308), which resta on the variegated tuff beds. Mior. it shows pheno
orysts of alk. feldspar of a tabular shape Ijring in a traohytoid ground-
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mapss of feldspar rods and tiny aegiñne priBms, and also minute nepheline 
orystala. It represente a rather current type among the foid-bearing 
phonolite lavas in the island. 

The next lava bank uphill in the profile is a oream-coloured porphyry, 
whitish on the surfaoe (406), forming the immediate basement to a top 
lava sheet. Mior. the former has olear phenoorysts of alk. feldspar in 
Karlsbad twins. Its óptica are: 

2Fa=49°, ind. of refr. <1.64, opt. ohar. — (anorthoolase) 

In the groundmass there are chiefly feldspar rods and aegirine prisms, 
forming the typioal traohytoid texture. Nepheline was not observed in 
the slide. The rock may be designated as a trachyte. 

The top lava sheet is very thiok and displays columnar jointing. It 
has castellated erosión forms. The rock is of a dark oolour and has glisten-
ing tabular feldspar phenoorysts (»8tar stone», sample 401). Mior. the 
large feldspar phenoorysts have the optios: 

2Fo=46°—47°, ind. of refr. <1.64, opt. ohar. — (anorthoolase). 

These tabular feldspars lie in a groundmass oonsisting of feldspar 
laths and aegirine prisms; interstrewn are small orystals of nepheline. 
This latter mineral is always surrounded by a corona of a^rine micro-
lites. The lava may be designated as a nepheline traohyte (or traohy-
phonolite). 

This rock has been submitted to a ohemical analysis with the follow-
ing results: 

Analysis no. 9 Sample. no. 401 (HAUBEN 1953) of 
a traohy-phonolite top lava sheet 
in the prof ile at Degollada de la 
Cueva Nueva (Tirma). 

Mol. prop. Norm: 
SiO, 60.18% 9980 or 29.9\ 
TÍO, 1.16» 144 ab 88.4 J * * ' 
A1,0, 16.91 » 1688 an -
Fe,0, 4.83» 284 ne 1.7 
FeO 0.61 » 88 hl 0.2 
MnO 0.29» 41 th 0.1 
Mgo 0.68» 161 — r r - ; zr: 
Cao 0.80» 143 ^ ^'' "'* 
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NajO 7.17» 1166 
K,0 5.06 » 637 
P | 0 , 0.11» 8 
Cl, 0.09» 13 
SOj 0.08 » 10 
H , 0 + 1.47» 81 
H , 0 - 0.80» 

di 
fo 

il 
pf 

Z Fem: 
H,0 . . . . 

0.7 
2.1 
0.5 
4.3 
1.9 
0-2 
0.3 

99.90% ^^"^ Z Fem: 10.0 
- O . . 0.02 H,0 2.3 

Sum: 99.88% 8um: 99.6 
Analyst: ACLIS HEIKKIMEN NIOOLI valúes: 

si=229y2, t i=3 .2 , p=0.2 , ol,=» 
Spec. gr. = 2.60( + 23.6°C) =0.2 . B O , = 0 . 2 , h + = 18.9, a l = 

38, fm=19y2> 0=3^2. alk=39, 
k=0.32, mg=0.19, q z = - 2 3 y 2 , 
a l - f m ' = + 19, a l - a l k = - l . 

C. I. P. W. Classif.-1. 6. 1. 4. 
Nordmarkose 

Magma type: normal foyaitic/umptekitic 
Mol. prop. % of normative feldspara: 

Ab:An:Or=66:0:34 
Mg:OFeO= 100:0 

RiTTMANN-pararaeteni for the nomenclattire: 
Al-15 .22 , F m - 6 . 8 2 , Alk-16.82, k - 0 . 3 2 , an 0.02, ca' - 1 . 1 6 . 

Soda trachyte. 

This lava is the topmost one of a rather thiok series of tuffs and lavas, 
all of a salió oomposition. It is more saturated than no. 664 (in the top 
of Montaña del Homo) and we may suppose that it lies in a somewhat 
lower position than the latter. No doubt it marks a transition type to 
the nepheline phonolites higher up in the geologioal column of the island. 
It seems to extend rather far, forming the roof of the long table-formed 
promontory whioh extends to the west from Alta Vista. It is at the same 
time one of the higher banks in the salió series of Tamadaba in general 
(of. no. 440, page 225). 

The Coastal stretch hetween Aldea de San Nicoláa and El Riaco 

The lofty northwestem ooast of the island forms, as may be seen from 
the map, a broad embayment, disfiguring the generally rounded oon-
tour of the island. Suoh an irregularity suggests the ooourrenoe of great 
displaoements along the ooast line in some remote period. Thanks to the 
cliffs, whioh rise to more than 1 000 m in height, great profiles have 
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been formed in the sucoession of voloanio strata. The rooks exposed can 
most oonveniently be studied along the highroad from Aldea de S.N. to 
El Risco (and further on to Agaete), built along the preoipioes and pas-
8ing at various levéis. There are, however, few opportunities to examine 
the ground above and below the road in a determined sector, sinoe the 
steepness is often too difficult to overeóme. The author, however, made 
use of a side road which leads \ip to the estáte of La M a r q u e s a 
in the Tirma región, so that at least in one sector complementary samples 
oould be oollected. 

Most of these large natural cuts expose basalt lavas, tuffs and inter-
seoting dikes. At the upper edge (o. 1 000 m) there also appear salic vol-
canics resting with a slight unoonformity on the basalts, conditions which 
have already been desoribed by J. BOUECART (1937). 

The highroad that ia now foUowed leaves the basin of Aldea de S.X. 
at sea level, then it runs up along the low ooast ridge earlier mentioned, 
and which separates the basin from the sea. The height of the ridge in-
oreases slowly to the región of Tirma, and it consista of the oíd basalts. 
These are much deoomposed on the surfaoe. Seawards they have been 
exposed in vertical cliffs. At the rocky cape of L o s H e r r e r o s at 
an altitude of o. 400 m, a sample was taken (408) of an aphanatic basalt. 
Mior. one wiU find the baaaltio texture with tiny plagioclase laths, grains 
of a olinopyroxene and magnetite powder, the latter fairly abundantly. 
No phenoorysts have been formed. A t\irbid isotropio substance appears, 
perhaps consisting of analoime. — Amygdaloid types are met with at 
the cape of P u n t a d e l M a r i n e r o , not very far from the former 
place. 

These aphanitio basalt types can be followed along the highroad to 
the vioinity of M o n t a ñ a B l a n c a . This eminence consists of salic 
lavas which may represent an outlier of the salic volcánica of the Tirma 
región later on to be desoribed. 

Ooing along the highroad further on to the northeaat one comes 
olose to the coast, and here red and browniah salió lavas appear, in places 
of a glassy character, mostly very fine grained or porphyritio. These 
salic voloanics seem to be oonnected with the volcánica in Montaña 
Blanca (somewhat to the eaat). It aeems as if a fault plañe separates the 
basalts from the salió series here exposed. 

The ooastal road runs further on along a basaltio terrain, but auddenly 
there are aalio lavas again, faoing the aea in high, almost vertical profiles 
(position 700 m altitude). These beds rest oñ a basement of basalts. We 
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are now passing the weetem spurs of Tinna. A sample of a salió lava 
(393) resting on a tuff bank shows mior. euhedral phenoorysts of alk. 
feldspar (olear) with albitio polysynthetio twinning. (opt. ohar. — max. 
angle of ext. in the zone ± (010)=30°:An/32). There are alao grains of a 
pale-ooloured olinopyroxene (diopside) and magnetite. The groundmass 
is very fine-grained, almost of an isotropio nature. The lava may be a 
traohyandesite of a vitrophyrio kind. This type shows a strong resem-
blance to a type found in the Tirma mountain (the upper part). 

It may be appropriately to insert here some data obtained by study-
ing a seríes of samples from the same región. They were oolleoted by 
T. BRAVO after my departure from the island and kíndly put at my dis-
posal. The samples are from a profile at a looality oalled A n d é n Ver
de in the vicinity of Tirma. Most of these samples are of a basic oompo-
sition exoept for two (these at the top of the series). 

The numbers to be desoríbed (10—26) will follow in asoending order. 
No. 19 is a rather ordinary olivine basalt of a more pioritio kind. 

Mior. it shows larger phenoorysts of euhedral olivine with a narrow 
iddingsite rím and orystals of augite, the latter partly in aggregates. 
They lie in a groundmass of a ba«altio teoture with plagioolase laths, 
augite and ore. There are also small grains of a mineral oompletely altered 
to antigorite. The vesioles in the rock are filled with caloite; henoe the 
lava is amygdaloid. — No. 20 is more fine-grained, with sparsely distrí-
buted or3rstal8 of a pale-ooloured olinopyroxene assooiated with a red-
brown mineral and also with laths of plagioolase (sparsely). They all 
lie in a very fine-grained groundmass with a basaltio texture: plag., 
augite and ore powder. The oavities in the paste are filled with ohaloe-
dony (zonal). — No. 21 is from a dike rook rioh in plagioolase (oomp. 
An/60), twinned aoo. to the Karlsbad, albite and períoline lavrs. Other 
oomponents are augite and sparsely altered olivine (?) and ore. The rook 
may be a lamprophyre orossing the basalt lavas. 

Higher up in the series are more of the plagioolase basalts wi t ho u t 
olivine (22, 23, 24). The feklspar oooupies o. 60% of the masa; next there 
is granular augite and flaky ilmenite. Soattered grains of a red-brown 
mineral also ocour (birefr. weak), a seoondary produot. No. 24 is dis-
tinotly porphyritio with tabular phenoorysts of plagioolase in a traohy-
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toid groundmass filled with rods of feldspar. Grains of a olinopyroxene 
and magnetite are alao present as componente of the I. gen. The same 
minerals are also in the groundmass together with a red-bro^n.(9eo.) 
mineral. The rock may be more andesitic in oomposition. 

With this type we have reaohed the top of the oíd basio series, and 
there are now only salió voloanios uphilL I have in my oolleotion two 
samples (26, 26). The former is a vitrophyre with a streaky glaasy paste 
in which there are orystals of a olinopyroxene, very muoh orowded with 
magnetite grains. In addition there are laths of a plagioclase (oligoolase). 
No. 26 is another vitrophyre, containing broader laths of plagioclase 
(opt. char. —, ind. of refr. >1.64 Karlsbad, albitic twinning). Xo mafio 
oomponents are to be seen. The paste shows trachytoid tezture tuid is 
powdered with magnetite. 

When following the ooast further in the direotion of El Bisco, the 
reddish vitrophyre lavas disappear, and only basalts are seen in the 
roadside outs. We now pass the highest point of the road (700 m), and 
from now on it desoends in wide bends towards El Bisco. 

But before we prooeed further in the direotion of this small settle-
ment (lying some few metros above the sea), we reaoh the fork of a right 
hand side-road, olimbing straight up the slopes in the east to the Tirma 
región. Along this branch are severál outcrops of lavas, apparently chief-
ly basalts. On reaching the top of the road (a paas), there suddenly appear 
lavas of salió nature. My samples ooUected in ascending order along this 
branch, are as follows: 

Plagioclase baaalt, fine grained 411 (chem. anal.) 
Amydaloid baaalt, fine grained 413 
Rhyolite, dark 414 
Tuffbank *. — 

Top Porphyrite lava 423 

Of these no. 411 is a feldspar-rich type showing micr. a trachytoid 
texture and bearing phenoorjrsts of plagioclase feldspar, also grains of a 
olinopyroxene. The paste is filled with feldspar rods and plenty of ore 
powder. Vesides in the paste are often elongated and lined with chalce-
dony enolosing aragonite bundles in the interior. My co-worker A. C. NiLS-
SON, found the feldspar phenoorsrsts diffioult to determine, sinoe it has 
an anomalous extinction, but seems to be an intermediary plagioclase. 
This lava may be an andesitic basalt. A chemioal analysis of this rock 
was carried out with the results communicated below: 
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Analysis no 10 

Mol. prop. 

SiO, 46.60% 7728 
TiOg 4.11» 613 
A1,0, U.73 » 1441 
Cr,0 , 0.00» -
F e , 0 , 6.04 » 378 
FeO 6.68» 916 
MnO 0.21 » 30 
NiO 0.01 » 1 
MgO 6.19» 1287 
CsO 9.32» 1662 
BaO 0.00» — 
N a , 0 3.10» 600 
K , 0 1.20» 127 
P , 0 , 0.60» 35 
F , 0.08» 21 
CO, 1.22» 277 
V , 0 , 0.08» 4 
H , 0 + 0.76» 416 
H , 0 - 0.60 » 

Sum: 100.32% 
- O . . 0.03» 

Sum: 100.29% 

Analyst: A u u s HBIKKINKM 

Saraple 411 (HACSBM 1963) of a 
basslt lava from the side road off 
the ooastal highway of S. Nicolás; 
ascent to Tirma—La Marquesa. 
Altitude above the sea, 600 m. 

Norm: 

Q 3.3 
or 7.1] 
ab 26.2Í 66.9 
an 22.6) 

¿"Sal: 59.2 

di 9.8 
hy 9.1 
mt 8.8 
il 7.8 
ap 1.2 
fr 0.1 

£ Fem: 36.8 
Seo. CaCO, 2.8 
V , 0 , 0.1 
H , 0 •. •. 1.4 

Sum: 100.3 

Spec. gr.«=2.96 { + 23.6''C) 

Al -13 . ; 

NiQGU valúes: 
8i-=116, t i=7.6, p=0 .6 , fg=0.3, 
co ,=4.2 , h+==6.2, a l = 2 i y j , fm= 
44}/2, 0=24»/,, alk-=9y„ k=0.21 , 
mg=0.43, qz = — 23, al—fm' = 
—23, a l - a l k = + 12. 

C. I. P. W. Classif. - III. 6. 3. 4. 
Camptonose 

Magma type: easexitic—gabbrodioritio 
Mol. prop. % of normativo feldspars: 

AbtAn:Or-> 36:66:9 
MgO:FeO-96:4. 

RrmcAKN-parameters for nomenolature: 
í, FM-28.89, Alk-6 .86 , k - 0 . 2 1 , an-0 .39 , oa'-4 .87. 

Andesine baaalt. 
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This type may be a representative of the upper part of the oíd ba«alt 
Bequenoe resting on the olivine-bearíng (deoomposed) basalts. In faot, 
this lava bed does not lie far beneath the salió series that foUows in the 
higher ground of Tirma. 

Another basaltio lava from the upper part of the profile along the 
side road is fíne-grained (aphanitic) and amygdaloidal (413). Mior. its 
shows a basaltio texture, with tiny laths of plagioolase and grains of 
augite and ore powder, the latter in abundanoe. In the slide there also 
appears a solitary orystal of olivine, iddingsite-rimmed, perhaps oooa-
sionally present. The vesioles are fiUed with radial bundles of aragonite. 
The lava may be of about the same kind as no 411 (in spite of the olivine). 
— The lava bank next in order uphill on the slope oonsists of a salió 
tjrpe (414), and it belongs to the oovering series of the Tirma región. 
Mior. it shows phenoorysts of alk. feldspar (olear) with polysynthetio 
twinning and opt. ohar. neg. (— oligoolase?), a pale-ooloured olino-
pyroxene and a brown mica (almost uniaxial). The groundmass has a 
trachytoid texture with soattered ore grains. The small feldspar rods 
in the paste may be sanidine (judging from the ind. of refr.). 

Further uphill is a thiok, brownish tuff bank, and on this there lies 
a lava bank, the topmost in the series, whioh is of a salió oomposition 
(423). It forms the orest of a ridge stretohing from the mountain of Tirma 
nearby. Mior. one will find phenoorysts of alk. feldspar (olear) with poly
synthetio (albite-)twinning and opt. char.-f. It may be albite. In addi-
tion there are orystals of a oUnopyroxene with cAy=60°. The oolour 
of the mineral is pale-yellowish, and it seems to correspond to aegirine 
augite. The paste is oryptoorystalline (devitr. glass?). There are also 
stray grains of a red-brown seoondary mineral. The rook may be a tiaohy-
andesite. 

The oonioal mountain of T i r m a (860 m) whioh rises in the vi-
oinity, oonsists, as has previoiisly been mentioned, of the oíd basalt for-
mation topped by salió volcamos. It is a typioal erosión mountain soulp-
tured into the onoe table-formed mountain oomplex of this región. There 
are two samples from the top lavas in my oolleotion (412, 426). No. 412 
is a kind of vitrio tuff oarrying fragments of olear alk. feldspar, also 
orystals, lying in an almost isotropio mass with dark patohes. The paste 
also oontains fragments of alien lavas giving to the ix>ok an aspeot of 
detritus-tuff. The alk. feldspar orystals are almost turbid, but have a 
olear border of later growth. — No. 426 is a vitrophyre with olear alk. 
feldspar phenoorysts in a dark-ooloured paate oontaining blaok patohea 
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and grains of magnetite. In addition there is a red-brown mineral of 
seoondary origin. The glaasy substanoe of the paste haa partly ohanged 
to miorolites of feldspar and aegirine. 

After passing the northem foot of the Tirma mountain oone, one will 
f ind that the salió series of tuffis and lavas rests with a oertain unoon-
formity on the oíd basalto, the latter being slightly tilted to the east. 

The geological oonditions in the Degollada de la Cueva Nueva have 
already been desoribed. In order to study the volcamos more to the east 
of the degollada, I foUowed a small road leading up to the rídge (flat-
topped), whioh extends as a large promontory firom the mountain nuo-
leus of A l t a Y i s t a (of. the map, fig. 32). Here one reaohea an altitude 
of c. 1 000 m. The high-lying orest oonsists chiefly of a rook-like no. 401 
(abeady desoribed; see also anal, no 0). The lava banks here lie in a fíat 
position. — On going down the south slope of the rídge, I oould see that 
the beds lie all in the same fíat position, lavas altemating with tuffs. 
Judging from a sample (431), the lavas are here greenish nepheline-
bearing phonolites (or trachyphonolites) showing mior. a rather fine 
grain with small feldspar laths, aegirine, nepheline and also small f lakes 
of brown mica. The pores in the lava are empty. 

This flat-lying oomplex can be followed further down the south 
slopes of the ridge, probably ríght down to the oanyon of B a r r a n c o 
d e l a A l d e a (de Tejeda) as well as eastwards to the summit región 
of the Alta Vista mountain. 

On the way from Tirma to L a M a r q u e s a there are many ex-
posures of lavas and tuffs of a salió oomposition, all lying in a fíat posi
tion. The share of tuffis is relatively large, however. These are oapped 
with salió lavas. The tuffs are of very different oolours, like thoee ex-
posed in the east side of Degollada de la Cueva Nueva. 

La Marquesa 

The oattle farm of La Marquesa lies in the midst of the Tamadaba 
mountains, oalled T i r m a here, and wild gorges disseot the slopes in 
many parts. The farm lies o. 500 m above sea level and the lodge has been 
built on a small platform oonsisting of salió lavas and tuffs in a fíat posi
tion. Down the slopes in the direotion of E l R i s o o basalte will soon 
be met reaohing down to the sea. A short distanoe to the north of the 
lodge B a r r a n c o d e l B i s c o desoends with a steep gradient to 
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the sea. On the opposite side of this gorge rises the forest-olad promon-
t o r y R i a o o F a n e q u « (1 085 m). 

During my stay on the farm I made some exoursions in different di-
reotions — one along a road under oonstruotion up the slopee to the eaat. 
Some samples were oolleoted of the «alio yoloanios whioh form the moun-
tainsides here (417, 419, 429). 

No. 417 ia firom the bottom of the amall B a r r . d e E s c o b a r 
in the vioinity of the lodge. It is a fine-grained lava showing mior. a 
traohytoid texture with phenooiTBtB of alk. feldapar lying in a ground-
mass filled with tiny feldspar rods. No mafio oomponents are present 
in the slide. The rock is somewhat altered, and a diagnosis of the feldspar 
is diffíoult (opt. ohar. —, ind. of refr. <1.64). The lava may be a traohyte. 
— No. 419 is from the same barranquiUo, a lava bank Isring hoñzontally 
between lajrera of tufGs. It is likewise praotioally a feldspar rock with 
rather densely paoked rectangular feldspar crystals (altered) in a paste 
appaiently consisting ohiefly of feldspar, but turbid. It may likewise be 
a traohyte. The presenoe of nepheline oould not be proved. It has per-
haps been completely altered (?). 

Barranco del Risco was followed uphill for a while, with a start at the 
600 m level. Here a great sucoeesion of volcanio beds is met with. They 
lie in a fíat position and are of a brownish or reddish oolour, eztemally 
rather rhyolitio. Sample no. 429 shows miar, a slaggy texture with frag-
ments of alk. feldspar in an iron-stamed, porous paste, also oontaining 
opaque patohes. The feldspar seems to be sanidine. 

This series of salic volcánica continúes uphill for a considerable dist-
anoe, but before reaohing the orest, i.e. the summit oalled C r u z d e 
M a r í a , we will observe a ohange in the position of the beds: instead 
of the horizontal series hitherto passed there apjiears a tilted series with 
a dip to the southeast (cf. page 316, Chapter 11). It seems we have orossed 
a dialocation line aeparating two complexea from each other. 

The eoeutal atretch from El Risco to Agaete 

If we continué from the Tirma fork over El Riaco to the town of 
Agaete (and to Puerto de las Nieves), we will have several opportunities 
to study the volcanic rooks i.e. the oíd basalts and their tufís etc. in the 
sea clifiEs. Samples were collected from this route (El Risco—Agaete), 
first by myself (in 1948), later on by T. BKAVO (in 1960), so there is a 
fairly good assortment of types of both lavas and dike rocks. 
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The oíd basalts in these profiles are oapped by the salió volcamos 
well to be disoemed from a distanoe (from Q&Idar) in the prominent cape 
El F a n e q u e . The basalts have a slight inclination inland; the cap-
ping salió beds lie in fíat position forming a slight unoonformity. 

We may here look in some detail at the rock ty])eB coUeoted, oom-
prising almost exolusively the basio lavas and dikes, the topping salió 
volcanioB being treated in another oonneotion (page 226). — We may 
start here with BBAVO'S colleotion, sinoe it refera to a profile at El Bisoo. 
The colleotion made by myself is from the stretoh between El Risco and 
Agaete. 

BBAVO'S colleotion shows the following sequenoe: 

Profile of El Risco 
Sample 

Top 27 Vitrophyre (devitrified) 

28 Plagioclase basait 
29 Aphanite 
30 Plagioclase basait 
31 » » 
32 Phonolite (dike rock) 
33 Vitreous amygdaloid lava 
34 Olivine basait 

Unconfortnity 

35 » 
Base (unknown) 

(with the olivines altered) 

We will at first notioe that the olivine bearing types lie at the base, 
followed upward by several olivine-free types mitill we reaoh the lower 
limit of the oapping saJio series (27). 

In nos. 35 and 84 the olivines are oompletely altered (pseudomorphs) 
consisting of either talo or antigoríte + chlorite. Minoráis of the I gen. 
are olivine and augite; plagioclase is in the paste with augite and ore 
grains (rather abundantly). Henee, the lavas are of a more picritio com-
position. — The altered state of the olivines is remarkable; no other types 
of olivine-bearíng basalts in the island display these kinds of alteration 
products, instead, we have fomid chief ly iddingsite. This latter produot 
seems to be absent from the lavas at El Bisco. 

No. 83 is a slaggy and glassy lava of a blistery nature. Mior. one will 
find orystals of augite and feldspar laths, whereas the vesioles are filled 
with ohalcedony. The paste is almost opaque. — No. 32 seems to be a dike 
of a later age inserted into the basio seríes. Mior. it has a traohytoid 
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texture and ohiefly oonsists of small feldspar laths and aegiríne and scat-
tered grains of nepheline. The oavities are filled with a gray, isotropio 
Bubstanoe. It may be a tdnguaite dike rock. 

Nos. 31 and 30 are plagioolase basalts (free of olivine) and oontaining 
plenty of plagioolase. This min. oooun both in the I gen. and in the 
groundmass. Mafios are a pjrroxene (with hourglass str.) and a red-brown 
mineral (soanty) and magnetite, the latter (plenty) in the paste. The pyrox-
ene (augite) aleo belongs to the I gen. The vesioles are filled with cal-
cite. Of the topmost lavas, 29 and 28, are plagioolase basalts of varying 
grain (28 is aphanite). Plagioolase is the chief mineral in all, followed 
by augite and then magnetite. The textiire is basaltio. 

Type 27 (the topmost of all) is a rhyolite, i.e. a vitrophjnre (like 26 
fix>m Anden Verde), in whioh the feldspar phenoorysts are albite (opt. 
char. -j-, ind. of refr. «^l.Sé). The paste is a glass substance, in whioh 
there are miorolites of feldspar and ore powder. There is no mafio mineral 
to be seen. The texture is porphyrio and the paste without any flow 
phenomena. Quartz oannot be deteoted, but the oomp. may oorrespond 
to a rhyolite as well. 

If we now prooeed from El Bisoo in the direction of Agaete, we al-
ways have to do with similar basalts (as may be seen from the author's 
1948-colleotion 2, 3, 6, 6, 7, 8, 10, 13, 20, 24, 29, 32). 

P e t r o g r a p h i o d e t a l l s: — One sample (3) from the roadside 
in the oliff has mior. a basaltio texture with plagioolase laths in random 
orientations. Pyroxene appears as small grains together with magnetite, 
the latter also in largor orystals. Other phenoorysts are not present in 
the slide. — Another lava (5) is amygdaloid with the vesioles filled with 
oaloite. Mior. one will find plenty of plagioolase laths in a fine-grained 
basaltio paste. There are also euhedral grains of augite and magnetite 
(abundantly). The lava is a plagioolase basalt. — The optios of the ohief 
minoráis are: 

Plagioolase: 2Fy=80°, a'A (010)=36°. Comp. : An/61db2. 
Augite: 2Fy=56°, cAy not det. 

Near this looality another type appears (6), an amygdaloidal one with 
the vesioles oooupied by opal. The rook is somewhat altered. It oonsists 
of laths of plagioolase and grains of a pyroxene, the latter also as rela-
tively large orystals. The ore mineral is represented by ilmenite (in flakes). 
The optios of the ohief minoráis are: 
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Plagioclase: 2FaB=80° (slightly varying). Ext. angle in outs i (010) 
and (001) o'A (010)= 10°. Comp.: An/26—28. 

Pyroxene: 2Fy=63'' (average of 6 det.), c^y^iV (augíte) 

ThÍB type ia also a plagioolase basalt or, referring to the nature of the 
feldspar (an oligoolase) — a tjrpe approaohing the andesitee. 

Another sample (10) of a basalt (o. 49 km firom Las Palmas) on the 
highroad to San NioolAs is likewise a plagioolase basalt with plenty of 
laths of plagioolase of the I gen. lying in a groundmaas of feldspar, pyr
oxene and ore. There are also stray phenoorysts of euhedral pyroxene 
and further pseudomorphs of another mineral now consisting of oaloite 
in aggregates. The vesioles are either empty, or lined with a veneer of 
chaloedony. The optics of the ohief minerals are: 

Plagioolase: 2Fy=76° (average of 6 det.), 
o'A (010)=30°. Comp.: An/53±1 

Pyroxene: 2 F y = 6 r (average of 6 det.), 
cAy=46° (augite) 

This rook is a plagioolase basalt, rather typioal and leas alkaline 
than the preoeding one. 

There is stiU one more type of plagioolase basaltic oomposition in my 
oolleotion (29) which has been more olosely examined. The sample is 
from the same ooastal cliíí by the road. Micr. the texture is distinctly 
porphyritic with large laths of plagioolase in random orientations and 
also phenocrysts of augite lying in a groundmass of a basaltio texture. 
This oonsists of plagioolase rods, augite and ore grains. The optios of the 
ohief minoráis are: 

Plagioolase: 27^=82° (average of 6 det.), 
a'A (010)=37°. Comp.: An/63±1 

Augite: 2Fy=50*' (average of 6 det.), 
cAy=46° (Ti:augite) 

The groundmass has plenty of magnetite grains. The share of the 
feldspar in the rook may be c. 60 vol. %. 

Several other samples from the same stretoh of the road are of similar 
tjrpes, some amygdaloid, other dense. No olivine was found in any of 
these: apparently we have here a oomplex distinot from the olivine 
bearing basalts. 
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Asfaras d i k e s are oonoemed, they seem to be rather numeroius 
in the formation, in plaoes dipping steeply, in places in a fíat position. 
They are either baaio (lamprophyres) or phonolites in composition. 

Xo. 2 Í8 a repreaentative o f t h e b a s i o d i k e s . Mior. it contains 
phenoorysts of augite (euhedral). The mineral is zonal and shows ext. 
angle cA y=45°. It is twinned aooording to (100). In addition there are 
orystals of magnetite. The paste is basaltio with plenty of ore powder 
mingled with feldspar roda and augite grains. There are also pseudo-
morphs oonsisting of calcite or aragonite (afber oliyine?) —. The rock 
is a typical lamprophyre, and the dike outs the lava series at a place 
some km SW. of Ágaete. (Cf. miorophoto 2, píate n i ) . 

D i k e s o f s a l i ó c o m p o s i t i o n are also present. Two 
samples illustrate the types (8, 32). The former was from the vícinity 
of B a r r a n c o G u a y e r a at the sea shore, where it croases the 
oíd basalts in a steep position. Micr. it shows phenocrysts of alk. feldspar 
in Karlsbad twins (sanidine), sodalite, greenish clinopyroxene and 
sphene, all lying in a f ine-grained paste f illed with rods of feldspar mingled 
with minute pyrozenes and iron ore powder. The pyroxene has ext. 
angle on (010) cA 7=60° (aegirine augite). There are also stray oryatals 
of brown homblende rimmed with opacite. The rock is a sodalite phono-
lite. It contains alien olivine crystals partly altered. 

The other sample (32) is of a somewhat different nature. Mior. it 
shows a perfect trachytoid texture with feldspar rods, nepheline grains 
and aegirine needlee. The latter surround the nepheline like a corona. 
Phenocrysts are absent. The paste contains cavities filled with an aniso-
tropic, oolourlees subst. with a low ind. of refr. (ohalcedony). 

In the same región (near Barranco Quayera) a curious erosión wit-
ness was found: a seawards inclined bank of a reddish lava reeting un-
oonformably on the oíd basalts (see fig. 19). A sample of the reddish 
lava (428) shows mior. an eutaxitic texture with angular fragments of 
alk. feldspar, lying in a streaky — somewhat devitrified paste stained 
with iron oxide pigment. No mafic mineralB can be seen in the slide. The 
rock belongs obviously to the top beds in Tamadaba. 

One gets the impression that this solitary outlier of the salic seríes, 
which has been displaced several hundred metros down the slopes, was 
broken off from its original conneotion with the top beds by great fault 
movements which occurred along the northwest coast. 

When approaohing the valley of Agaete, the sea oliffs have ohanged 
to more gentío slopes, and finally one reaohés a kind of platform only 
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Fig. 10. Part of the northwest ooast between Agaete and El Risco ahowmg large 
expoBures of the oíd baaalts oapped with the salió (traohytio rhyolitic) series. To 

the right a displaced ohunk of the salió lavas. 
Field sketch by H. H—n 

some ten metres above the sea. At the northwest comer of this ground 
there rises a tower-like rock, oalled B o q u e P a r t i d o (76 m) an 
abrasión witness oraved out in the basalts and reminding one of a higher 
stand of the ooean level ín Miooene (?) time. 

The Tamadaba aummit región, the promontory of Faneque and the great 
N. escarpment at the Agaete vaüey 

In its northem part the highland of Tamadaba is a kind of undulat-
ing platean with a oupola-shaped summit — C u m b r e de T a m a -
d a b a (1 438 m). This mamif is rather well separated from its surround-
íngs by several barrancos following as it seems oíd fracture lines. 

This highland área is easily reached by iising a forest road whioh leads 
from the mountain village A r t e n a r a (at the northem edge of Cal
dera de Tejeda) to the Gtovemment forest inn of Tamadaba lying c. 
1 200 m above the sea in the northem part of the mountain massif. 

The geological struoture of this región is rather simple. We will find 
ohiefly salió lavas and tuffs and ignimbrites, all lying in fíat position. The 
series rests, as has been told before, on the oíd basalts, separated from 
them by a slight unoonformity. The salió volcamos form a huge pile of 
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several hundred m in theír total thiokness, well exposed ín the steep 
oliffs on nearly all sides. The lavas and tuffs are ohíefly of reddish or 
brownísh, sometimes of grayish oolours. Dikes interseotíng the seríes 
are almost few, as far as I have seen. 

We may start our examination of the geology in this highland at 
the culminating point — Cumbre de Tamadaba. The rock at the top is a 
fíat lying lava bank of grayish oolour (440). In hand speoimen there are 
well visible tabular feldspars. Mior. ene will find ohiefly alk. feldspar, 
partly as largor grains, partly as small rods filling the groundmass. 
Nepheline also appears in small orystals. The texture is trachjrtoid. Of 
mafio oomponents we will find small aegiríne prisms, also powder of iron 
ore. The large feldspar grains are twinned aooording to the Karlsbad law. 
On examination the following data were obtained: 

Alk. feldspar: 270=62.6°—63°. Opt. char. —. Ind. of refr. < balsam 
(anorthoolase) 

This lava bank is the topmost one of the whole series in Tamadaba. 
But it is obvious that the seríes did not terminate with this bank. Muoh 
has been destroyed by erosión. — One may suppose, however, the massif 
has not been oovered neither by the platy phonolites ñor by the R.N. 
agglomerate formation. The eminenoe of Tamadaba seems to be a rather 
anoient mountain blook in the island struoture. 

A ohemioal analysis of this culminating lava bank has been oarríed 
out with the results given below: 

AnalysiB no. 11 Somple no. 440 (HAUBEN 1963) of 
an alk. trachyte taken of a fíat 
lying lava bank in Cumbre de 
Tamadaba, 1438 m above the 
sea level. 

Mol. prop. Norm: 

SiO, 61.81% 10201 Q 0.6 
T Í O , 0.68» 86 or 32.3] 
A1,0, 18.10» 1771 ab 66.8[ 91.0 
F e , 0 , 3.63» 227 an 2.9j 
PeO 0.43 » 60 C 0.2 
MnO 0.44» 62 
MgO 0.13» 32 

¿•Sal: 91.8 

15 
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CaO 0.62» 
N a , 0 6.60» 
K , 0 6.47» 
P , 0 , 0.08» 
H , 0 + 1.61 » 
H , 0 - 1.02 » 

Sum! 100.27% 

110 en 0.8 
1064 mt 0.9 
681 hm 3.0 

2 ü 1.8 
894 ap 0.1 

£ Fem: 8.6 
H , 0 2.6 

Sum: 100.0 

Analyat: A u u s HBIKKINBIT 

Spec. gr . -2 .58 ( + 23.8''C) 

C. I. P. W. Classíf. - I. 6. 
Nordmarkose 

Magma type: nordmarkitic/bostonitio 
Mol. prop. % of normativo feldapan: 

Ab:An:Or= 61:6:33 
MgO:FeO= 100:0 

NiooLi valuea: 
81-247, t i - 2 . 2 , p - O . l , h + - . 
21.6, tii=43. fm=>18, 0 = 2 ^ , . alk 
=«39^, k=°0.38, mg<=0.06, qz = 
- 1 1 , a l - f m ' - . + 28, a l - a l k -

+3 y,. 
1.4. 

This lava oonsequently repreeents the top sheet of the whole pile of 
effusions in this seotor (i.e. of what has esoaped denudation). Type 440 
is silica-saturated and is to be olassified as a traohyte, not a rhyolite. It 
perhaps forms a transition type to the nepheline — bearing phonolites 
next in age. — Aooording to the proposals by A. BITTKANIT (1062) oon-
oeming the nomenolature of voloanio rooks, and applying key no. 3 of 
his prooedure by oaloulation from the analytio data, the rock would 
be a «oda trachyte (AI= 16.29, FM=4.86, Alk=16, 37, k=0.36, an=0.03, 
ca"-0.07). 

If we go down the upper slopes in a northwesterly direotion, we finally 
arrive at the promontory R i s c o F a n e q u e (1 086 m). This cape 
plunges direotly into the sea at C r u z d e l D i o n i s i o . 

All the way down to this speotaoular cape only salic lavas and tuffs 
are to be seem in a concordant suocession. No samples were kept from 
this stretoh. 

Risco Faneque is divided by notohes into three summits whioh can 
be seen from afar. These summits are plateau-shaped and soulptured in 
the f lat-Iying lava beds. One sample (469) of a bank in the middle summit 
consists of a reddish type of a rhyolítio aspeot. Micr. it is rather 



New Contríbutiona to the Qeology of Orand Canary 227 

deoomposed and oontains phenoorysts of alk. feldspar of a rectangular 
shape and ako orystalB of brown homblende, olinopyroxene and sphene, 
all lying in a paste fUled with small feldspar laths with a traohytoid 
arrangement. Magnetite grains are assooiated with the pjrroxene orystals. 
The lava may be olassified as a traohyphonolite (or traohj^). It lies 
not very far above the basal oomplex of basalt lavas and tuffs whioh 
oonstitute the whole lower part of the great preoipioes here. These basalts 
are septirated from the overlying salió series by a plañe of unconformity 
(as has already been pointed out in an earlier ohapter). 

The westerly notoh whioh separates the outermost summit of Fane-
que from the ridge (see fig. 20) shows a multitude of steeply dipping 
dislooation planes, forming a zone with a northwesterly trend. The notoh 
has been exoavated in this shattered zone, thanks to its lesser resistanoe 
to erosión. That zone no doubt belongs to the great linesofdisplaoements 
whioh have oaused the steepness of the present northwest ooast. A mis-
sing part lies under the sea. 

If we follow the slopes of Cumbre de Tamadaba to the east, south, 
Southwest or to the north, we will find that the formation always lies 
in a fíat position, forming broad 'stairoases'. The banks are either of 
pale-ooloured lavas or tuffs, all of the sallo series, probably mostly of a 
traohytio or rhyotraohytio oomposition to judge from the samples ool-

I'iuiequ* 

Fig. 20. A dislooation zone dissecting the promontory Faneque, NW spur of the 
Tamadaba massif. Looking south. 

Field sketch by H. H - n 
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leoted in this upper región. — Xo. 436 was taken from the east side above 
the reservoir of P r e s a de l o s P é r e z half-way below la Cumbre. 
It is mior. a typioal traohyte with broad laths of alk. feldspar lying in a 
traohytoid paste with slender feldspar laths. No mafio oomponents are 
to be seen in the slide, only a pigment. The vesioles in the paste are filled 
with an isotropio, oolourless subatanoe, probably analoime. The optios 
of the feldspar phenoorysts are: 

2ra=44.5°—46.6°, opt. char, —, ind. of refr. ~ 1.54, Karlsbad 
twins (001). Contains 15% An(?). High temp. form (?) 

No. 439. is of a bank on the southem upper slope of La Cumbre. It is 
micr. a porphyry, or rather a vitrophyre with a streaky paste. There are 
phenoorysts of alk. feldspar and tiny rods of feldspar in the paste, also 
aegirine microlites. The texture gires the impression of an ignimbríte. 

At C a s a F o r e s t a l de T a m a d a b a (1 260 m) there is a 
long Buooession of outcrops of lava and tuff banks. The most remarkable 
type is a dark-brown lava sprinkled with white spots of feldspar, oalled 
by the geologists noca de salchichón* (i.e. «sausage rock»). This (457) shows 
micr. a beautiful porphyrio texture with phenoorysts of alk. feldspar 
(turbid) and a brown mica in flakes lying in a vitreous, pigmented paste. 
In this there are also stray magnetite grains. The optios of the feldspar 
are: 

2ra=41°—42°. Opt. char. —. Ind. of refr. <balsam (anorthoolaae) 

Some of the orystals are oorroded. The lava may be a rhyolitio 
vitrophyre. 

No. 460, which is also from the vioinity of Casa Forestal de Tamadaba, 
is mior. of a sphaerulitio texture. The lithophyses oonsist of glass in pig
mented zones, sometimes empty in the oentre. These lithophyses lie rather 
densely paoked together in a glassy matrix, iron-stained. There are also 
fragments of feldspar in the paste. The rook oould be designated as a 
vitreous lithio tuff or ignimbríte. 

Prooeeding in a northerly direotion from Casa Forestal, one soon 
reaohes the edge of the table mountain of Tamadaba faoing the Agaete 
valley. This edge — with height above the valley bottom of 800—900 m 
oonsists of a smoke-gray, fine grained rock (448), mior. of an apparently 
streaky texture. There are no primary mineral oomponents to be de-
termined in the slide, only glassy bands of various shades altemating 
with opaque streaks. Besides there are lens-shaped pores oooupied by 
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tiny rods of sanidíne (?) and an opaque substanoe — flattened lithophyses, 
I suppose. The texture suggests a 'welded tuff' or an ignimbríte. Empty 
pores in the rock have been filled in parta with chaloedony. The compo-
sition may be that of a rhyolite, although grains of quartz have not been 
seen. 

At the estáte belonging to Sr SANSÓN there is a wide terrace just in-
side the mountain edge at the Agaete valley. Itis L o s S i e t e P i n o s , 
1 100 m aboye the sea. A path leads from the forest inn down the 
esoarpment to the village S a n P e d r o in the Agaete valley. I fol-
lowed this path down to the middle of the precipioes (altitude 600 m). 

At the point where the path leaves the edge of the platform there is 
a hill oonsisting of a brittle, reddish lava bank (444). Mior. this rock is a 
tuff of a brecciated nature oontaining olear fragmenta of alk. feldspar 
and also of alien lava rooks. 

Going down the precipice from the edge, we first have a thiok lava 
bank with columnar jointings, a gray, fine-grained rock (458). Micr. 
this contains phenocrysts of orthoclase (?) (olear), brown homblende 
and magnetite. They lie in a dark, pigmented, isotropio paste, apparently 
of a glass substanoe with a pilotaxitio texture. — A lower bank along 
the same path oonsists of a traohyte (449), somewhat altered. Mior. 
there are turbid feldspar phenoorysts (sparsely) in a traohytoid paste, 
where the feldspar rods are mingled with iron ore powder. The lava is 
devoid of mafio oonstítuents. This sample represents the bank no. 3 in 
a desoending order. It was not possible this time to examine all the banks 
appearing lower down the preoipioe. On a later oocasion I made a stroU 
along the lower parts of the esoarpment, where in a ledge the basalta 
are met with. We will here give some data referring to this route. 

The exoursion started at a point, where the highroad from Agaete 
to El Risco climbs the left hand slopes of the Aga«te valley (not far from 
the sea shore). At first the path goes over a weathered ground oonsisting 
of inward inolined basalt lavas. They are all strongly lime-impregnated, 
the lime having filled all the cracks near the surface. 

One sample of a basalt (466) is mior. a typical olivine basalt with 
ciystals of olivine and augite in the I gen. The olivines, which surpasa 
the augites in relative amount and also in the size of the phenoorysts, is 
iddingsite-rimmed. The augite is in the slide oolourless. The groundmasa 
Í8 basaltio, and vesioles are filled with caloite. 

The bswalt seríes is oonsidered by J. BOTTBOART (1037) as tfodes ba-
saltiqtie dea plateaux*, it is a formation whioh belongs to the post-Mio-
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cene lavas. They may be separated from the oíd ooast-basalts by a zone 
of faulta, whioh runs along the northem esoarpment of the Tamadaba 
massif. I myself did not follow this teotonio Une more oloaely, but al-
ready a study of the satnples of basalts taken from both sides of the line 
of separation is suffioient to prove the differenoe. I have foUowed the 
idea expreased by BotiROABT in my map appended to this paper. 

The path that runs along the esoarpment in easterly direotion soon 
reaohes higher levéis. At 450 m there is an interesting superposition of a 
younger basalt series upon an older one of the ooast. The younger beds 
form a northward-inolined thiok píate, resting with g r e a t u n o o n -
f o r m i t y on its bawement rocks. A sample of a lava lying between 
tuff layers in the younger oomplex (473) is an olivine basalt with cor-
roded olivine orystals rimmed with iddingsite lying in a paste of augite 
prisms and magnetite grains and miorolites of feldspar. The texture of 
the paste is extremely fine-grained. Augite seems to domínate here. The 
lava is pioritio in composition. 

At the foot of the great preoipices, as the lowest bed direotly upon 
the olivine basalt series (the older inolined one), lies a dark ooloured 
lava (466) whioh is amygdaloid and porphyritio. Micr. there are plenty 
of large laths of plagioolcuse in random orientations and a paste of a 
basaltic texture with plenty of small laths of feldspar. The interstioes 
between the small laths are filled with an opaque substanoe. Mafic 
minerals are not visible. Amygdules are filled with zonal calcite. Comp. 
of the plagioclase is aoo. to max. «mgle of ext. in the zone i (010)=An/10 
(appr.). This lava may be olassified as an andesite, oonsiderably dif-
fering from the underlying basalts, and it obviously represents some 
kind of transitional effruion to the great salió lava outpourings (higher 
up in the profile). 

The overlying salió lavas were not investigated from this level, owing 
to the inaooessibility of the preoipioes. 

Further to the east, one oan follow a mountain ledge aooompanying 
the great esoarpment along the Agaete valley. This ledge oonsists of the 
oíd basalts tilted inward i.e. to the south. 

This ledge was followed to the proximity of Berrazales (hotel Guayar-
mina), and it seems to be oonf ined at the salió lavas in the preoipioes by a 
soné of faults, whioh has already been shown in the geologioal map of the 
island by J. BOUBOAST (1937). It seems that the salió series has s u b -
B i d e d in relation to the oíd basalts. 

Last year (1060) T. BBAVO, in oompany with J. NABAKJO SUÁRBZ 
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of the Cañarían MuMum have studied the teotonios in the vioinity of 
Berrazalee (oppoúte the hotel), this visit being made at my request. A 
very instruotive profile and a photo of the fault zone in question were 
then sent to me (together with gome rook samples). 

The demaroation zone, runniíig along the foot of the high escarpment 
from Agaete to Berrazales, oannot be foUowed further to the east owing 
to a sudden ohange in the geologioal oonditions, as will be explained in 
more detail in the folloving. 

Tuming again to the high levéis of the Tamadaba mountains, we will 
find a great suooession of sallo lavas, tuffs and ignimbritee in the east 
side of the mountain too, at A n g o s t u r a de B e r r a z a l e s and 
from it also aouthwards to the head of the Agaete valley, here oalled 
B a r r a n c o de l a H o y a . These volcamos reaoh to D e g o l l a d a 
de A c u s a . On the other hand, there is no continuation of the same 
voloanio beds in the right side of Barr. de La Hoya, but instead we will 
find here a pile of sandstones and oonglomerates (from Berrazalee south-
wards). 

My headqusurters in this región, the H o t e l G u a y a r m i n a 
(Berrazales), lies 400 m above sea level in a barranquillo whioh joins the 
Agaete valley just below the narrow passage {angostura) of the river. 
The bottom of the bairanquiUo ís oooupied by a sub-recent, blooky basalt 
lava stream whioh has spiUed down from the highland in the east. Rough 
oliffs surround the hotel on three sides, exposing a great suooession 
of volcamos. These mountainsides are too steep to olimb, except in the 
Bouth, where a path leads up with many windings. 

A strange topographical feature is that of Angostura de Berrazales 
olose to the west of the hotel, one of the most spectacular gorges in the 
island. Later on we will try to explain its formation, i.e. the outting down 
of a bar whioh formerly existed here. 

The path leading from the Hotel Guayarmina southwards 
Qp the oourse of the Agaete valley (here oalled Barranco de La Hoya), 
ftt first olimbs a cliff whioh forms the right spur of the angostura nearby. 
Several lava banks are exposed in this profile; a dike with a steep in-
olination is also seen. The lowermost bank is a grayish-green porphyry 
(17) with mior. olear phenocrysts of alk. feldspar (with Karlsbad twins) 
l3^ng in a paste of feldspar laths, aegiríne prisms and soattered orystals 
of nepheline. The latter are enclosed in aggregates of the aegiríne. The 
look is Bomewhat altered, a nepheline phonolite (or trachyphonolite). 

Upon this lava bank follows another of a brownish oolour (486). 
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Like the former, it has mior. a trachytoid texture with plenty of feldspar 
miorolites and a brownish pigment. There are also aegirine needles in 
the paste, and laths of sanidine (?), likewise grains of a oompletely altered 
mineral (homblende?). We will find elongated lenses in the paste (pores) 
filled with seo. subst. oonsisting of sanidine laths in an opaque mesostasis 
(lithophyses). These pores are arranged conformably with the orientation 
of the texture. The lava may be an ignimbríte of a yery low oolour index. 

Higher up in the sequenoe of voloanios there follows a greenish tuff, 
then a lava bank of a grayish oolour (487) at a level of o. 600 m. Mior. 
it is a traohyte without any visible meifio minerals, only opaque needles 
(altered aegirine?) in the feldspar-rioh trachytoid paste. The dark needles 
are olustered into aggregates. Feldspar fragments are disseminated in 
the paste which may partly be of glassy nature. The rock suggests pro-
perties of an ignimbtite. 

AU these salió lavas and tuffs and ignimbrítes may oorrespond to 
those whioh oompose the neighbouring great profiles in the Tamadaba 
mountain blook. 

Some km to the south of Berrazales (Hotel Guayarmina), on the right 
side of B a r r a n c o de l a H o y a , these voloanics are oapped by a 
pile of sandstone and conglomérate layers attaining a total thiokness of 
o. 160 m. This sedimentary series — a noteworthy thing in this volcanic 
island — is capped by banks of basalt lavas (26) showing a composition 
of tephrítio nature with pyroxene, plagioolase and magnetite, all as pheno-
crysts but also composing the groundmass, in whioh isotropic patohes 
occur, maybe analoime. 

In a northerly direotion from Berrazales are steep mountain sides 
exposing salió lavas and tuffs like those in the south just desoribed; one 
sample from here (481) is a kind of traohyte lava. 

From the descriptions above, we have found that the upper course 
of the Agaete valley — Barranco de La Hoya — exposes along its right 
side a great pile of sedimentary strata oomprising both sandstones and 
conglomerates. These strata may represent the R.X. agglomerate for-
mation i n a r e w o r k e d c o n d i t i o n : the chaotic material of 
the agglomerate has been assorted by running water. In other words, 
these sediments, the largest in the island, apparently represent some kind 
of delta or basin deposits. These were laid down in a olosed basin whioh 
was later on opened up by Angostura de Berrazales. 

The disolosing of this mountain basin which may be of a teotonio 
orígin, has caused vigorous erosión in the sediments deposited here, and 



New Contributions to the Qeology of Qrand Canary 233 

these would have been destroyed oompletely, if there did not exist a 
proteoting oover of basalt lavas of a tephrítio oomposition (26), the 
edges of whioh are still to be seen in the upper part of the great profiles 
along Barranoo de la Hoya. These tephrites are met in many parts of the 
island, where the B.N. agglomerate formation has been conserved from 
erosión. — In later times the tephrite lavas in this barranco, or rather 
in its right-hand highland ground, have been overridden by olivine-
bearing lavas of the post-Miooene series and later on by recent lavas of 
the same kind (inoluding oinder oones). 

The faot that the R.N. agglomerate formation in the región of Berra-
zales has been subjeoted to reassortment and redeposition by running 
water (in a basin) may be explained by the simple faot that this región 
lies at a considerable distance from the vents which produoed the material 
of the great Peléean eruptions. — The author has followed the R.N. for
mation uphill all the way to the región of Caldera de Tejeda, and he has 
seen how the sediments gradually change into the chaotio mixture of 
the typical B.N. agglomerate formation. 

On the other hand, we may oonolude that the lofty massif of Tama-
daba already existed in the period when the Peléean outbursts oocurred 
in the oenter of the island. The east f lank of the massif was at that time 
separated from the central highland by the tectonio graben. This was 
then gradually filled up with the reassorted agglomerate masses. 

If we now s u m m a r i z e t h e s t r a t i g r a p h y displayed 
in the great escarpment of Tamadaba faoing the Agaete valley, we will 
find the foUowing suocession: 

Alt. above 
sealevel 

1438 
1400 
1200 
1 160 
1 100 

1 100 
1000 

1000 

m 
» 
» 
» 
» 

» 
» 

» 

Number 
of Bample Rock type 

440 
439 
434 
436 
4S0 
453 
456 
457 
459 
448 

444 

Locality 

Nepheline trachyphonolite Cumbre de Tamadaba 
Traohyte-tuffite 
Vitreous traohyte 
Traohyte 
Vitrophyre 
Vitrophyre 
Vitrophyre 
Vitrophyre . 
Traohyte 
Eutaxite 

Trachytic tuff 

S. Blope of La Cumbre 
Degollada de Tamadaba 
E. slope of Tamadaba 

Vioinity of Casa Forestal de Ta
madaba 

Faneque, middle hill 
Border of the great escarpment 

facing the Agaete valley 
Border of the escarpment above 

San Pedro. 
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Alt. Above Number 
sea level of 

1000 m 
900 » 
900 » 

800 » 
600 » 
SOO » 
SOO » 
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sample Rock type 

468 
449 
445 

472 
38 
37 

466 

Unoonformity 

Traohyt» 
Traohyte 
Hyalopilitio traohjrte 

Traohyte 
Tuff 
Agglomerate 
Porphyrite amygdaloid 

Looality 

The same looality 
Above San Pedro 
The northweatem comer of the 

great esoarpment 
Opposite Berrazalea 

» » 
» • 

Base of the Balic series above the 
unoonformity 

Opposite Agaete 

400 » 466 Olivine basalt series Lower slope, left side of the 
Agaete valley 

Thi8 sequenoe is by no means a complete one, as may be understood 
(when examining the heigbts of the strata from where the aamples have 
been taken). Nevertheless, there are some vell reoognizable oharac-
terietics of these lavsts of the salió series whioh indícate their slight vaña-
tions. 

A sequenoe of sallo lavas, tuffis and ignimbrítes which oonstitutes 
the Tamadaba massif, a series of o. 1 000 m, whioh has no visible break 
in the shape of unconformities or erosión hiatus, is a rather remarkable 
feature in this restricted island área. Its extensión in horizontal direc-
tions is no less remarkable: the Tamadaba formation oomprises o. 30 sq. 
km. The límits on all sides, oaused by faults and erosión, clearly point 
to a former, much wider expansión. It seems that the E l V i s o— 
E l H o r n o oomplex is to be interpreted as forming suoh a continuation 
(now separated by the Tejeda gorge and erosión embayments, see the 
geologioal map). 

Nevertheless, however imposing these aooumulations of salió vol
camos may be, they represent only a fraction of the total bulk of the 
island struoture of similar salió produots. Later displaoements and their 
escape from the olivine bawalt-lava inundations in post-Miooene times 
have put the Tamadaba series in a more visible position than in the 
remaining parts of the island struoture. 

An important question is: from where have all these lavas and pyro-
olastios been emitted? (This problem will be disoussed further in Part 
II, chapter on Systematio Qeology). It may here be suffioient to point 
out that a common souroe may be sought for in a southeasterly direo-
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tíon, i.e. in an área now oooupied by C a l d e r a d e T e j e d a. There 
waa oertainly not one single vent produoing these enormoiis msMses of 
yÍBOous materia], but a set of fissures, as ÍH oommonly assumed in similar 
cases elsewhere in the world. 

The teotonio conditions all along the Agaete valley should deserve 
a oloser investigation. A smaller basaltio oinder oone standing at the 
left border of the valley seems to be oonnected with the faults of the 
great esoarpment. From this voloano a blooky lava stream had found 
its way down to the coast at P u e r t o de l a s N i e v e s . The erup-
tions may belong to the late— Quaternary. The lava is a typioal pio-
ritio olivine basalt (4) (Cf. fig. 2, píate IX). 





8. 

N o r t h w e s t e r n S e c t o r 





We have now to sorutinize geologioal conditions in the northwestem 
oorner of the ialand oonfined by the Agaete valley in the south and the 
border of the highiand in the east, where M o n t a ñ a d e l V i e n t o 
forma a oonspiouous land-mark. The ground in the relatively low área 
in this way oonfined, haa some eminenoea, however, and a rather rooky 
ooaat. The extreme cape in northwest ís P u n t a de S a r d i n a . 

The right side of the Agaete valley 

If we begin in the south, we have a long and relatively low esoarp-
ment at the Agaete valley. This edge is muoh lower than the opposite 
side of the valley with the Tamadaba esoarpment. Henee the oroas-pro-
file of the valley is here (i.e. in its middle oourse) highly asymmetrioal. 
This oiroumstanoe alone speaks in favour of a teotonio origin of the valley 
in question. 

The right hand ladera is oomposed of a series of basaltio lavas and 
tuffs without any unoonformities. There are some samples of the lavas 
(474, 476, 476). The first of these is of a low lying bank and is an olivine 
basalt, rather fresh-looking. Mior. one wíll find well developed pheno-
orysts of olivine and augite in a groundmass of augite and ore and very 
little of plagioolase. The augite in the I gen. is slightly zonal. The ground-
masa augite has the shape of elongated prisms densely paoked together. 
— The rock is a piorite with oolour index > 80. No. 476 is amygdaloidal, 
but of similar (picritio) oompoeition. The amygdules oonsist of aragonite 
in radical bundles and of zeolite. — No. 476 is of a lava bank still higher 
up in the oliff, and the bank displays columnar jointing. Mior. the rock 
shows corroded phenocrysts of olivine rímmed with iddingsite. There 
are also smaller phenocrysts of augite and ore and very subordinately 
of plagioclase. Patches in the paste are isotropio (analoime?). 

All these lavas inoluding the interlayered tuffs are apparently of the 
poet-Miocene series, and they have aU a picrite-basaltic oomposition. 
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After reaohing the upper edge of this esoarpment, one entere a re-
latively fíat ground with a gentle grade to the sea in the west. It forma 
a kind of piedmont to a high cuesta in the east wíth M o n t a ñ a Aoe-
V i 11 e and other eminenoes. The piedmont plain is furrowed by bar
rancos. — The higher ground in the east seems to conaist of salic lavas, 
but the uppermost parta of them may be younger basalts. I did not have 
oocasion to olimb the alope, which ia rather aaperoua, but at least in the 
lower parta there are ignimbrites (?) of the Tamadaba type judging from 
the compoaition of rock lumpa dragged from a water gallery opened up 
here. One aample (481) ia mior. a atreaky maaa of a glaasy nature (iao-
tropio) with atripea of ore and soattered fragmenta of alk. feldapar; thia 
type may be claaaified as an ignimbríte. No doubt it belonga to the typea 
found in the Tamadaba aeries behind the valley of Agaete. Xo mafic 
oomponenta are aeen in the alide. The lava rock ia of a complex whioh 
builds the baaalt oovered highland nearby in the east. 

The lapilli-oovered ground between Agaete and Gáldar 

From the edge of the Agaete valley we take a northerly oourae and 
are heading for S a n l a i d r o and G á l d a r and traverae a rather 
deaolate ground oonaiating of pyroclaatio sedimenta. Theae aeem to be 
of greater thiokneaa on the aide of Villa de Agaete, and they are here dia-
aeoted by barranquillos with a westerly oríentation, ending at the sea. 
Nearer to San Isidro, opposite Montaña Almagro, the cover beoomes 
thinner. In some amall ravinee one sees the bedrook, oonaiating of baaalt. 
Further north, the ground alopea to the north in the direction of the 
Gáldar volcano, and the pjrroclaatic cover growa more potent on that 
aide. 

From where were theae pyroclaatio masses spread out over the plain? 
It seems to the author that there were two vents: one in a smaller cone 
juat to the south of Montaña Almagro, and another in the Gáldar vol
cano which has ejeoted all the material depoaited between Gáldar and 
Montaña Almagro. 

Montaña Almagro (500 m) 

This rather solitary hill (of. fig. 21) is not avoloanio cone but an ero
sión hill consisting of salió lavas. I ascended to the summit of the moun-
tain. A sample of the ohief rock (602) ia very fine-grained, with amall 
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Fig. 21. Montaña Almagro seen from the N. After a photo by J. NABANJO SUARKZ. 
Numbera refer to samples deacribed in the text. 

phenoorysts of a olinopyroxene (euhedral) and aparee laths of an alk. 
feldspar. The paste is filled with tiny roda of feldspar and a brownieh-
green aegiríne; also nepheline grains ooour, the latter embedded in aggre-
gates of aegirine. Texture ia not traohytoid. The lava may be a phonolite. 

Reoently (1960) I have reoeived additional samples (6. 7. 8) from the 
aame mountain sent by T. BRAVO. One of theae (6) was taken from the 
aouth slope. It ia more coarae grained, alao nepheline bearing, the latter 
Burrounded by a corona of aegirine miorolitea. The oolour index ia some-
what higher than in the former case. 

No. 7 ia a sample from the aummit of the mountain (aee fig. 21 aketch-
ed from a photo). Micr. this type ia alao a feldapar-rioh aegiríne-bearing 
One with amall euhedral crystala of nepheline and alao grains of a aoda-
lite mineral. They lie embedded in aegirine aggregates. The texture ia 
traohytoid. 

No. 8 is from the northweatem slope of the mountain and ia of a aome-
Mehat ooarser grain but aimilar to the other varieties. — The general im-
pression ia that Montaña Almagro ia the remaining basal part of an 
anoient neok of the aalic series, perhaps somewhat deformed by later 
fault movements. During the aotivity of the Qáldar voloano the mountain 
Waa entirely oovered by lapillia and alaga and aahea, but rain waah haa 
in later timea oleaned the alopea, exoept for some remnants at the foot 
of the mountain. 

The slopes of Montaña del Viento 

The cuesta rising to the east of the plain o f S a n I s i d r o has been 
studied by the author in some placea, and samples have been colleoted. 
18 
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An ascent wa8 made at the farm of L a C o s t a , half way between 
Agaete and Guía. One fíret olimbs a blooky lava stream no doubt be-
longing to the voloano in the upland, M o n t a ñ a d e l V i e n t o . 
Higher up the slope are barren rock surfaoes of a pale-coloured trachjrtic 
rock rising like a contrafuerte on the alope. A aample of the rock (606) 
shows micr. a beautiful traohytoid textura with olear phenocrysts of 
alk. feldspar (twins to the Karlsbad law, opt. ohar. — , ind. of refr. 
< 1.54). The paste consista of feldspar latha, a>egirine needles and grains 
of nepheline. One is inclined to relate this rock to that exposed in near 
by Montaña Almagro. — It has the shape of a standing neck isolated 
from its surroundings. The latter consist of dark platy phonolites form-
ing the escarpment here, and the same rock continúes to the north to 
M o n t a ñ a d e G u í a . 

The upper edge of the phonolite escarpment lies 700 m above sealevel. 
This upper surface consista not of phonolites but of basalt lavas and 
pyroclastios. The surfaoe-layer is a red lateritio soil and it forms a plain 
called L l a n o d e l a C a s a . 

The basalt lavas all belong to the nearby voloano M o n t a ñ a d e l 
V i e n t o (825 m), whioh rises above the plain. A sample of this lava 
(505) is a typical olivine basalt of the more picritic kind, showing cor-
roded olivine crystals lying in a paste which oonsists of augite, plagio-
clase and ore. Augite also appears in somewhat largor grains. The olivines 
are surrounded by a rim of iddíngsite. The share of plagioclase is insigni-
ficant (o. 20%). Magnetite is richly present in the shape of a fine powder 
and as stray largor grains associated with the olivine. The very deep 
corrosión embayments in the olivine are notioeable. 

Copious maases of lavas have been sent down from the voloano of 
Montaña del Viento into the surroundings; they have partly spilled down 
to the lowland in the west. — This voloano is decidedly oidor than the 
Gáldar volcano in the vioinity. It may date from the late-Tortiary period 
like the other cinder conos more to the oast which will be treated later on. 
The great masses of pyroclastio material which were spread over the 
surroundings were transformed in later times into red lateritio soil, i.e. 
what has remained in place, not carried away by erosión. 

Montaña de Guía 

Farther northeast is the rather isolated ridge called Montaña de Guia, 
part of the escarpment oarved out by two barrancoa. I t stretohea north-
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8outh and has a max. elevation of 500 m. It consists entirely of dark-
ooloured, platy phonolites in thiok banks intercalated with tuff layers. 
There are at least three suoh lava banks, all showing beautiful columnar 
jointing. These columna of lavas are the best developed visible in the 
phonolite formation, although the banks of basalt lavas may also display 
similar strong partings (for instanoe the lavas in the walls of Barranco 
de la Virgen). 

There are some samples of phonolites in Montaña de Guía of which 
no. 612 shows micr. a typical traohjrtoid texture with feldspar laths and 
slender aegirine prisms. There are also phenocrysts of alk. feldspar with 
Karlsbad twins. One will find in the paste disseminated grains of nephe-
line Burrounded by a corona of aegirine. It seems that the ridge in question 
has been limited by faults along which erosión haa worked, so that the 
ridge has been isolated from its surroundings (consisting of phonolites), 
in the east covered with the R.N. agglomerate. Perhaps these faults 
are parts of a set of fractures, which have created the cuesta described 
above. 

The volcano of Montaña de Gáldar (426 m) 

Not far from the north coast and a short distance to the east of Punta 
de Sardina, the northwestem cape of the island, there rises in a very 
isolated position, the historie Montaña de Gáldar, a pre-Recent cinder 
cone. At its southwestem foot lies V i l l a d e G á l d a r , cióse to an 
anoient stronghold of the aborigines, the Guanches. Seen at a distance 
from the east, the cone has a certain similarity to Pico de Teide in Te
nerife. — From the summit of the cone there is a magnificent panorama 
in all directions, especially to the south over the fertile fields extending 
to San Isidro and to the distant oontour of the Tamadaba mountains. 
The author ascended to the summit, which has a truncated shape. No 
cráter is to be seen here. The flanks consist of lapilli, well sttatified at an 
angle of 33°. Several gravel pits have been dug in the mantle. The out-
bursts of this volcano have evidently been of a 'Strombolian' nature: 
both lavas and pyrolastics have been produced. — J. BOÜRCABT (1937) 
found two lava tongues reaohing from the N foot of the cone to the coast. 
In a Boutherly direction masses of lapillis have been strewn over the 
fields, especially to the southwest, where they attain a thiokness of many 
metres. Lime inorustations have changed the. masses into a relatively 
hard rock which is quarried. — E. JÉBÉMINE (l.c.) has examined the 
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lavas found by BOUBOABT and identified them as a 'basanitio ankara-
mite'. Micr. this rook shows no traces of a feldspar. The I gen. of oom-
ponents is olívine, and the paste is filled with augite prisms, magnetite 
and also some nepheline. A ohemíoal analysis was also published of the 
basanite rook, the NIGOLI valúes of whioh are found in the list page 376, X 
(Part II). The lavas of Montaña de Gáldar belong to the group of ultra-
basio lavas whioh oharaoterise the latest voloanio phase in the island, — 
epigones to the olivine basait lava outpourings of the post-Míooene age. 

The lapilli-oovered ground to the south of the voloano oalled L l a n o 
de l a s Q u i n t a n a s is the widest plain in this northem part of the 
island, also one of the most fertile, since the finer p3 r̂oola8tios have 
undergone a weatheríng prooess whioh has oonverted them into soil. 
No wonder this región is one of the earlier settlement áreas in the is
land, provided as it was with many spríngs on the bordering mountain 
slopes in the east. 

The Gáldar voloano is the most northerly of all the young voloanoes 
in the island, if we disregard those oonfined to the Isleta-appendix in 
the extreme northeast. 

The ooast to the north of Villa de Guía 

This part of the ooast was never visited by the author. Data and 
samples have been forwarded to him by T. BRAVO later on, together with 
a geologioal profile and an instruotive photo. The oonditions are briefly 
desoribed here (of. fig. 22). 

East of Montaña de Gáldar, the ooast is aooompanied by a terraoe 
of o. 100— ISO m elevation ending in a oliff at the sea. At E l M a r m o l 
this cliff is almost perpendicular, getting less steep towards the east. 
— In short it is a meseta extending between the shore and the voloano 
of Guía (375 m). The meseta oonsists superfioially of basalts, and these 
seem to have been sent to the ooast from some vent in the voloano men-
tioned above. BRAVO has found that the superfioial basalts oover a rather 
thick series of (50 m) of gravéis and sand. In the terraoe L l a n o s d e 
l a P e r r a they rest upon older basait lava sheets exposed at the shore. 
Farther east at El Marmol ( P u n t a d e l P e r r o ) , there is a thiok 
deposit of voloanio agglomerate inoluding angular stones (not the B.X. 
agglomerate!) between two basait lava sheets. There is a distanoe of o. 
600 m between the two points of observation. 
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Fig. 22. Oeologic prof ile from the north coast, NE of Guia, west of El Marmol, 
•howing basalt lavas (39, 40) of difTerent ages with interstratified accumulatiotis 
of fine- and ooarse-grained deltaic sedimenta. Interpretation and samples commu-

nioated by T. BRAVO. Drawn from a photogr. by J. NARANJO SUARBZ. 

The interbasaltio detrítal deposita may be oonsidered delta sedi-
ments probably from late-Tertiary times, whereas the oapping basalt 
lavas may belong to the Quatemary períod (like the Guia voloano). 

There are two basalt samples (39, 40) of the same profile (see fig. 22). 
The former is from the water's edge and is a typioal limburgite. Mior. it 
oontains plenty of slender pyroxene prisms in random orientations; in 
addition, there are euhedral olivine orystals with a rím of iddingsite. 
The paste seems to oonsist of a brownish-gray glass filled with isometrío 
grains of magnetite and flakes of ilmenite, the latter are often skeletal 
itggregates. Moreover, the paste endoses irregular oavities filled with 
beautifuUy zoned fibrous aragonite. The lava should be oalled an amyg-
daloidal basalt (limburgite) a type devoid of feldspar. The lava may be 
of late Tertiary age. 

The other sample (40) is of an upper lava sheet oapping the stratified 
gravéis and sands. There are in reality t w o sheets of lava separated 
from each other by a layer of a yellowish clay (x) oontaining nests of Anto-
phora and branches of wood. The olay is overlaid by a thin layer of red-
(Ush lapilli, and the latter in its tum by a Ume layer in a marmorized 
Btate. This reorystallization is due to the overlying basalt lava. This 
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lava i8 designated by BRAVO (in his profile) as of sub-Reoent age. I think 
it is older. 

The basalt (40) shows mior. a pioritic olivine basalt with well-de-
veloped olivine crystals lying in a fine-grained paste oonsisting of augite 
and ore grains and (altered) plagioolase microlites. There are no augite 
crystals of the fiíst generation, only soattered magnetite grains. The 
rock is very rioh in iron ore. The olivines are snrrounded by a rim of 
iddingsite. 

As we have seen, there are only basalt lavas (older and younger) 
to be seen in these profiles on the ooast N of Guía. Going further east 
along the ooaat and passing the preoipices E o f E l M a r m o l , there 
appears Eof P u n t a A n c h a a basement to the basalts: the phono-
lite formation. This forms the shore (the low cocustal land) from S a n 
F e l i p e onwards to B a ñ a d e r o s . Cbnsequently, the phonolite 
formation has been depressed under the ooean level in the stretoh of 
coast at Gáldar and Guía. A dislooation Une seems to run from the 
northem side of Montaña de Almagro to the north end of Montaña de 
Guía. Perhaps the outbursts of the Gáldar and Guía voloanoes are con-
nected in some way with these displacements? 
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The upland around Montaña Alta (a late-Tertiarj' voloano) 

This part of the northem deolivities is in general a rather smooth 
ground , although it is to Bome degree furrowed by barrancos with a 
north to northeast trend. In the midst of the área rÍBes the large voloano 
of M o n t a ñ a A l t a , lying on a straight line between M o n t a ñ a 
d e l V i e n t o in WNE and M o n t a ñ a D o r a m a s (a voloano) 
in E!SE. To the northwest of Mont. Alta we will find a smaller cone, 
M o n t a ñ a V a r g a r a . Qoing up the slopes in a southerly direotion, 
we arríve at the cone La M o n t a ñ e t a and some other oinder conea, 
but these may be counted as the volcanic assembly of the central high-
land. 

Most of these northem deolivities aré covered with basalt lavas un-
doubtedly belonging to the post-Miooene series. They are, however, 
mostly hidden beneath a surface layer of reddish (lateritio) soil — de-
oomposed volcanic ashes. The latter have apparently been ejected ohiefly 
fix>m Montaña Alta. — Under the ba«alts and their pyroolastios we may 
find a basement consisting of the B.N. agglomerate formation, and under 
this oover the phonolites. Exposures are rare, it is trae, except along the 
deeper barrancos, especially along B a r r a n c o de l o s P r o p i o s , 
M o y a and l o s T i l o s , and more to the east along B a r r a n c o 
d e l a V i r g e n . 

M o n t a ñ a A l t a (986 m), olimbed by the author, is an imposing 
extinot volcano, covered with reddish soil and furrowed by erosión. It 
has a wide cráter open to the north. Lava streams which were sent from 
its orífice cannot immediately be reoognized owing to the superficial 
earth oover. It seems (judging from the topographical map) as if most of 
the lavas from here flowed north and northeast. 

A sample of the lava belonging to this volcano was taken in its im-
mediate vicinity (510). Mior. it shows great similaríty to the type from 
Mont. del Viento (605). There ate large phenocrysts of olivine with a 
narrow border of iddingsite and also orystals of augite. The matríx 
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consista of plagíoclase laths arranged in a basaltio texture and mingled 
with pjrroxene and ore grains. The comp. of the rock approaohes that of 
a picritio basalt. The óptica of the chief minerals are: 

Olivine: 2Fa=91° (average of 6 meas.) r a = 1 8 ± 4 % 
Pyroxene: 27^=54°, cAy=46° (augite) 

The volcano seems to be of pre-Quatemary age, most probably from 
the Pliocene period like ita neighboura in the weat and in the east. 

Barranco de Moya with Barr. de los Propios and adjaoent mountain 
slopes 

When foUowing the highroad from G u í a to M o y a , one has to 
traverse a rather monotonous landsoape: a highland ground sloping to 
the north coast. But when approaching Moya a deep oanyon suddenly 
appears. Barranco de Moya, on the right side of whioh V i l l a d e 
M o y a is situated at an altitude of o. 475 m. 

Barranco de Moya is not very long — about 3.5 km, but instead its 
depth reaohes (opposite Moya) to 100 m, and the walls are here almost 
vertical. FoUowing the canyon up the courae one aoon meeta a audden 
end, where two head barrancos join one another. The right hand barranco 
is called B a r r . d e l o s P r o p i o s . In the stretch from Moya to the 
coast the barranco gets shallower, but just before the mouth there is a 
narrow passage across a coastal terrace. 

We may now look at the geological oonditions along the route from 
Guía to Moya. 

Not far to the east of Guía rises a broad oinder oone. E l V o l c á n 
d e G u í a (375 m) (or S a n J u a n y G a l l e g o ) , covered with 
reddish (weathered) loóse gravéis (lapillis). It is a volcano of somewhat 
advanced age, of the Quatemary period (?). When going up the slopes to 
the south (along the road), one will find the R.N. agglomerate exposed, 
exoept where it is covered with reddish soil. The latter seems to oover 
wide stretches further up the slopes to the south of the road to Guía. — 
Lower down towards the coast, basalts are met with, exposed in the deep 
embayment at C u e s t a d e S i l v a (the mouth of B a r r . C a l a 
b o z o ) . 

The highroad running southeast of L o s P a r e d o n e s (on levéis 
somewhat above 600 m) goes along smooth ground, oonsisting chiefly 
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of phonolites oapped with red soils, sometimes of a considerable thick-
nesB. Just before Barr. de Moya there is a sharply modeled edge of the 
phonolites, faoing north. Behind it is the highiand of H o y a de l a 
Cruz , a fíat undulating landsoape oovered Mrith red soil and headed 
in the south by the volcano of M o n t a ñ a A l t a . 

The head región of Barranco de Moya was not studied in detall by 
the author. There is red soil all the way upto M o n t a ñ a D o r a m a s 
and along L o m o de M o y a and L o m o de l a s V a c a s . The 
underground apparently consists of basalts from the post-Miooene age, 
but at deeper levéis we may meet the R.X. agglomerate formation. 

The superficial led soil seems to be of considerable thickness, at 
least in places, judging from the deep gullies furrowed into it. This 
material may originally have been sheets of pyroolastics ejeoted from 
the oíd voloanoes in the región. Soil destruction is a severe menace to 
the agriculture on the whole stretch of land in this sector, and the vege-
tative cover is very sparse indeed. 

Barranco de Moya has been out down across the basalt lava cover 
and also into the underlying R.X. agglomerate formation. Opposite 
Moya, one will find in the bottom of the canyon a bedrock of phonolites, 
underlying the agglomerate. 

Barranco de Moya is of some interest as a topographical feature. 
One may ask how this relatively deep canyon has got a short oourse with 
a sudden upper end (at the junction of the two head barrancos). — No 
doubt the canyon is the result of energetic river erosión which has worked 
backwards (with a water-fall). It is the result of a pluvial climate in the 
past, perhaps in the Quatemary period. The backward erosión started 
from the coast. 

The geologioal prof ile of El Pagador — El Lance 

To the east of Barranco de Moya a rather smooth ground extends 
for some km until the great B a r r a n c o de l a V i r g e n is met. 
These inter-barranco declivíties end at the coast in a ctiesta o. 100 m in 
height (from 400 to 300 m above sea level). Still lower down are some 
coast terraoes of this sector. 

The slopes from the 400 m oontour line down to the coast expose 
niany interesting details in the voloanic sequence. Good opportunities 
to study them will be found along the road leading down to the coast 
from Moya and also from El Lance. We may here describe in some de-
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Fig. 23. A aomewhst idealized cro88-8ecti<m of the seaward slope fit>in Punta Pagador to Lance, E of Moya. The 
ooncordant aeries oomprísea salíc volcánica exoept the lavas of basalts compoemg the Cabo Verde terrace (repr. younger flows). 
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tails the outorops and rooks met with along the latter road £1 Lanoe-
Pagador. For stratigraphioal reeMons, we will start from below, i.e. 
from El Pagador (see profile, fig. 23). 

P u n t a d e l P a g a d o r i sa rooky cape jutting into the sea and 
oooupied by a fishermen's settlement. It consista of a dark-grayish platy 
lava rock, apparently a phonolite. Behind the cape runa the ooastal 
oliff, and at its foot we will meet the highroad whioh unites Q u í a with 
B a ñ a d e r o s and A r u o a s. 

If we now go uphill in the direction of E l A n c o , we first pass 
through an opening in the ooastal oliff at El Pagador. It is a bananquiUo 
which limits the C a b o V e r d e -terrace to the east. Along it runs a 
oarriage-road whioh we have to foUow. The first exposures in the sides 
of the small gorge are coarse agglomerates which seem to rest imme-
diately upon the coastal phonolites (?). Xext there are hanging banks of 
salió lavas and tuffs, capped in tum by basaltio lavas and some inter-
oalated tuff layers. The Cabo Verde-terrace mainly shows basalt beds in 
a horizontal position. They do not belong, however, to the sequence to 
be foUowed in our climb: they have been sent down from the voloanoes 
in the upland in later times. 

In the Cabo Verde-terraoe we have reaohed the middle.height of the 
profile (200 m). From now on the ground rises continually along Acuesta, 
nearly 400 m above sea level. Then there is rather fíat ground up to the 
small village of E l L a n c e . — There are many banks exposed in the 
slopes, partly of tuffs, partly of lavas. They all seem to belong to the 
s a l i ó s e r i e s . The profile is of interest owing to the fact that it is 
one of the best exposed of the salic sequence in the n o r t h e r n part 
of the island, where most of the ground happens to be covered with the 
post-Miocene and the younger basaltio lavas. 

P e t r o g r a p h i o d e t a i l s . — Sample no. 622, corresponding 
to the lowermost member of the salic beds on the coast (covering the 
agglomerates there) at El Pagador (left side of the barranquiUo), seems 
to be of an ignimbritic nature. Micr. there are laths of alk. feldspar 
lying conformably in a streaky paste of a glassy nature. Mafio minoráis 
of the first gen. are not seen in the slide. The optics of the feldspar are: 

270=47°—47.7°, ind. of refr. <1.64, opt. char. — (anorthoolase) 

The next lava bank in the same barranquiUo (left side) is a grayish-
green traohytic rock (626) lying o. 60 m above sea level. Micr. it shows 
a trachjrtio texture without any minoráis of the' I gen. Instead, there are 
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tiny, clear feldspar rods mingled with aegirine prisma in streaks and 
bundles. No foid minerala could be seen. The paste is glassy and colour-
less. The lava is a traohjrte (or rhyolíte?). 

Between 622 and 626 there are stratified tuffs to be seen. 
Further up the harranquillo (left side), we will meet banks of baaalt 

lavas separated from the underiying trachyte by tuff layers. These dark 
lavas (527 a and 527 b) seem to be a basanite and a tephrite respeotively. 
I doubt whether they really belong to our sequence. Most likely, they are 
somewhat younger having reached the coast at a time when the Peléean 
outbursts held sway and deposited (elsewhere) the R.N. agglomerate. 
Some particulars of these basalts may, however, be given here: 

No. 627 a is a plagioolase basalt with pyroxene and remnants of 
olivine (if not completely altered to a brown subst.). The ore is ilmenite. 
The optios are: 

Plagioolase: 2Fy—74°, a'A (010)=33° (average of 6 det.) Comp.: 
An/55±1% 

Pyroxene: 2Fy=60°, cAy=50° (augite) 

No. 627 b contains phenoorysts of pyroxene and homblende, but no 
plagioolase is to be seen in the I gen. Grains of magnetite are associated 
with the pyroxene. The groundmass oonsists of plagioolase, pyroxene, 
magnetite and apatite (access.). The paste looks rather dark between+ 
nic. The optios of the mafio minoráis are: 

Pyroxene: 27)'=52°, cAy=60° (augite) 
Brown homblende: 2^0=71°, cAy=4° 

Covering this ba^altio (tephritic) lava of a blistery nature is a huge 
burden of stratified tuffs of a brownish colour, forming the immediate 
basement of the Cabo Verde olivine basalts (621). The latter appear in 
two sepárate banks with a tuff interoalation. This basalt will be desoribed 
later on. 

Going up the slopes from the plain of Cabo Verde (with its banana 
plantations) to the southeast, one will first meet large exposures of 
variegated tuffs (no samples). They are oapped by a lava bank, a salió 
porphyry (623). Mior. this shows clear phenoorysts of alk. feldspar of a 
broad, tabular shape, lying oonformably in a glassy paste of a streaky 
texture. There are also small flakes of brown mioa (nearly uniaxial). 

Alk. feldspar :2 Fo=44°. Axial plañe nearly i (010) (anorthoolase) 
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This lava corresponda to a vitrophyre or an ignimbrite of a traohjrtic 
or traohyrhyolitio oompoaition. The bank is covered with a brownish 
agglomerate (619). 

A ohemioal analysis of the salió ignimbrite (or lava) was oarried out 
with the results published below: 

Analysia no. 12 

SiO, 62.33% 
T Í O , 0.67» 
A1,0, 18.92 » 
FegOj 2.98» 
FeO 0.21 » 
MnO 0.14» 
MgO 0.26» 
CaO 0.47» 
Na.O 6.16» 
K,0 6.60» 
BaO 0.06» 
P , 0 , 0.07 » 
H , 0 + 1.24» 
H , 0 - 0.78 » 

Sum: 99.77% 

Mol. prop. 

10337 
84 

1861 
187 
29 
20 
64 
84 

992 
684 

3 
6 

688 

Sample no. 623 (HACSEN (1963) 
Alk. traohyte (ignimbrite). Middle 
of the prof íle of El Pagador-Lanoe 
(Vioinity of Moya). Northern side 
of the island. 

Norm: 

Q 4.1 
or 32.6] 
ab 52.oJ 86.6 
an 2.0J 
C 2.1 

i" Sal: 92.7 
en 0.6 
hm 3.0 
il 0.7 
ru 0.3 
ap 0.2 

Z" Fem: 4.8 
H , 0 2.0 

Sum: 99.6 

Analyst: AuLis HEIKKINEN 

Speo. gr. = 2, 33 ( + 23.6''C) 

NiooLi valúes: 
s i=259, t i=2.0 , p=0 .1 , h + = 
17.3, aI=46i/2, fm=12, c = 2, alk 
= 3914. k=0.37, mg = 0.12, qz= 
+ 1, a l - fm'=+341/2 , a l - a l k = 
+ 7. 

C. I. P. W. ClasBif. - I. 6. 1. 4. 
Nordmarkose 

Magma type: boatonitic 
Mol. prop. % of normativo feldspars: 

Ab:An:Or= 60:4:36 
MgO:FeO= 100:0 

RiTTMANM-parameters for nomenQlature: 
Al-17 .03 , FM-8.89 , Alk-14.73, k -0 .37 , an-0 .07 , ca' 0.91. Soda traohyte. 
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This lava no doubt belongs to the oíd sequenoe of salió voloanios 
(rhyolites and soda traohytes, etc.) whioh have suoh a wide extensión 
in the westem mountains, and it may be oonneoted with the same cen
tral eruptions whioh deposited this formation in the westem seotor. 

Further up the slope, we have the brown tuff layer already mentioned 
(610). It is rather soft, and it is easy to shape into appropríate sizes for 
building materials. Relatively large quarries have at the road that winds 
up this slope been oponed. Mior. the rock shows an abundance of orystals 
and fragments of alk. feldspar (olear) lying in a paste with a brownish 
pigment and fragments of a brown homblende, partly altered to opacite. 
There are also small laths of feldspar and oavities to some degree filled 
with seo. feldspar aggregates. 

The hanging bank to this tuff rock is made of a dark, somewhat platy 
lava (520), mior. rather fine-grained and with a tra«hytoid texture. 
There are no phenocrysts in the slide; the ohief minoráis are laths of alk. 
feldspar and aegirine needles and small grains of nepheline (euhedral). 
Ore grains are sparse. The lava is a phonolite, or rather a traohyphono-
lite. 

This platy lava is oovered with a pale-brownish to yellow tuff of 
great thioknoss, in some parts muoh like the oommon puzzolane. It 
oooupies the greater part of the uppermost seotion of the prof ile. — The 
top of the series in this cuesta, however, is again a lava bank of the dark-
ooloured »star stone» with glistening tabular feldspar phenocrysts (618). 
Owing to its firm oonsistenoy, the rock forms the very edge of the cuesta. 
Mior. there are large laths of alk. feldspar but also phenocrysts of a green-
ish pyroxene with euhedral forms. Plenty of small nepheline orystals are 
in the paste that is filled with tiny feldspar rods and aegirine prisms. 
The latter surround the nephelines like a corona. Ore powder is rather 
spaisely present. 

This phonolite lava lies o. 380 m above sea. It bears a great similarity 
to the phonolite (no. 401) in Cuesta de la Cueva Nueva in the westem 
part of the island, a sheet whioh likewise orowns a series of salió lavas 
and tuffs. 

From the edge of the cuesta (with no. 618) a plain extends southwards 
rising slowly in that direotion (oultivated). Following the road to E 1 
L a n c e , one does not observe any outorops, but probably there are 
tuffs in the ground (judging from excavations made for water storage 
tanks). Just before reaching El Lance (and the highway of Moya— 
Arucas), one has to traverse a shallow barranco. In its sides a pale-green-
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ish lava of a soft oonsistenoy (617) is exposed. One ia now at the 400 m 
level above the sea. Micr. the rock is a porphyry with olear phenoorysts 
of alk. feldspar ín a groundmass oonsísting of feldspar roda, aegiríne and 
powder of iron ore but also of small orystals of nepheline. The rook con-
tains stray phenooryats of a olinopyroxene, partly aaaociated with grains 
of magnetite. The texture of the paste ia traohjrtoid. The light-greenish 
oolour of the lava ia due to the presenoe of aegiríne. The optios of the 
chief minerala (I gen.) are: 

Alk. feldapar: 270=46° (average of 4 det.) aA 0=10°. 
Axial plañe ^̂  j . (010) (anorthoolase) 

Olinopyroxene: 2Fy=I00'', cAy=26'' (aeg. augite) 

Thia phonolite lava, the thioknese of whioh oannot be very great 
forma the immediate base of a oinder oone nearby, M o n t a ñ a d e l 
D r a g o (460 m) already aomewhat eroded and provided with numeroua 
caves dug in the pre-Spaniah períod. 

Looking at the aequenoe of voloanio beda just deacríbed in detail, we 
must oonsider its position in the general acheme of the island structure. 
— Sinoe the top beds in the profíle consiat of nepheline phonolite muoh 
like that of Cuesta de Cueva Nueva (in the región of Tirma), it is oon-
oeivable that the seríes is contemporaneoua with that of the Tirma 
región as well as with the Montaña del Homo-seríes. The voloanios ex
posed in Pagador—Lance would be older than the nepheline phonolite 
formation. We have now aeen that there are phonolites at the sea shore 
in the north. More of suoh lavas will foUow to the eaat along the ahore 
(in Quintanilloa, Bañaderoa, etc.). We shall leave the question open 
until we have aurveyed the conditions further to the eaat. 

We have atill to add aome remarka about the alien rock membera 
expoaed in the profile El Pagador—El Lance. I refer to the baaalt lava 
beds underlying the so-called 'Cabo V e r d e t e r r a c e ' at alti
tudes of ISO—200 m above the sea. 

Aa we already have pointed out, there are at leaat two top lava banks 
•eparated by tuff layera. They are olivine basalta (621) and most probab-
ly from the poat-Miocene age; they do not belong to the aequence in the 
profile deacríbed. — Mior. one aample of the lava ahows dear pheno
orysts of olivine (not very well developed) belonging to the I generation, 
lying in a very iron-rioh paste with augite but #carcely any plagioclase. 
The small augite prisma lie densely paoked together. The lava may alao 
17 
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oontain some analoime, judging from the darkness of some interstioes 
when orossed nio. are used. The rock may be a limburgite (or piorite). 

Suoh a basio compositíon seems to be oharaoteristioal of many post-
Miooene and reoent lavas. 

AB we have found abready, theae lavas rest on brownish, stratified 
tuffs presumably belonging to the underlying alk. basalts above oha-
raoterízed. These do not fit well in with the sequenoe either, their strati-
graphio position is too low. 

Barranco de La Virgen and surroundings 

This is one of the most important drainage systems in the northem 
deolivities of the island. It measures o. 16 km from the head región in 
the vicinity of the voloano Montañón Negro (1 650 m altitude) down to 
the coast. The oourse of the oanyon is only slightly winding, and the 
longitudinal profile is oomparatively smooth, i.e. there are soaroely any 
sudden drops in the whole train of the bottom. Tríbutaríes are few and 
short. The barranco gives the impression of having a relatively young 
age (in spite of the absence of ledges). It is evident that the barranco has 
been eroded in times of more rains than now, although this part of the 
island is still of relatively high humidity owing to the tradewinds: there 
is muoh aocumulation of olouds in the mountains. But more oondensa-
tion ooourred in times past. 

The geológica! oonditions along the master barranco and in its im-
mediate surroundings are rather varying. In the head región there are 
great cliffs of the B.N. agglomerate formation oovered by the post-Mio-
oene basalt lava«. Lower down in the valley sides we will find lava banks 
of hauyne phonolites resting on the agglomerate, the latter appearíng in 
precipioes reaohing almost down to the bottom. Still lower down the 
ooiirse, the barranco-úáe» expose a great number of basalt lava beds and 
tuffs, all slightly inclined towards the coast. It seems that the oanyon 
has been out down across the whole pile of these basio voloanics, once 
filling the valley (in late-Tertiary time). 

A final infilling process occurred in sub-reoent times, when ba«alt 
lavas were sent down the barranco from the voloano of M o n t a ñ ó n 
N e g r o . This lava reaohed to the vicinity of the present mineral-water 
factory of F i r g a s. Another stream of basalt lava ran down a right-
hand tributary from a volcano lying above the village of L a n z a r o t e . 
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We may now look at the exposures of some rooks along Barranco 
de la Virgen, begínning from the head región at an altitude of o. 1 400 m. 
The author has not examined the entire stretoh of the valley, but the 
ohief oomplexes of rooks have been determined. 

The highland slopes to the east of Montañón Negro, where the bar
ranco has its main head, oonsist of a seríes of baaalt lava banks and in-
tervening tuff layers. One sample from M o n t a ñ a P a j a r i t o (17) 
is a typioal olÍAdne basalt of the more piorítio kind, phenoorjnsts of olivine 
and augite in a paste whioh between + nio. looks rather dark, consisting 
of pyroxene, magnetite and feldspar miorolites and also colourless, iso-
tropic patohes, probably analoime. No doubt this butte belongs to vast 
post-Miocene lava effnsions ooveríng the major part of the highland 
Burfaoe. — In the vioinity of Montañón Negro there are other such ero
sión remains of the once coherent lava formation. 

These basio highland lavas rest on the R.N. agglomerate formation 
whioh comes into sight below the lava banks in the steep slopes — at 
the head of B a r r a n c o d e l A n d é n and C u e v a s de l a 
C o r o n a , i.e. around the heads of Barranco de La Virgen. The R.N. 
agglomerates here attain an altitude above the sea of max. 1 400 m, 
exposed partly in overhanging olifís along the highioad to A r t e n a r a . 
They also reach down the slope many hundred m. I have no proofs of 
the hanging lavas in this sector; it is uncertain if there are tephríte-
basanite lavas or perhaps oUvine basalts of post-Miocene age. I think 
the lowest ones may be of the former kinds, assooiated with the R.N. 
agglomerate banks. 

Downward along the highroad on the right side of the barranco in 
the dírection of L a n z a r o t e , one will find large cuts in a dark gray-
ish, somewhat weathered lava. One sample (38) shows mior. that the 
fook is a phonolite, containing plenty of oorroded phenocrysts of hauyne, 
turbid but with a clear rím, and also prísms of a greenish pyroxene with 
ext. angle cAy=45°, homblende, sphene and magnetite, the latter 
associated with the pyroxene. The paste mostly consista of feldspar laths 
and is poor in coloured minerals (pyroxene). The lava may be called & 
hauynophyre and no doubt belongs to the group of ^a:ríoh lavas and 
intrusives whioh appeared after the oessation of the Peléean outbursts 
>n the island with their deposition of the R.N. agglomerate mantles. 

From a point in the same valley side not fetr from the Lanzarote 
einder volcano, one looks aoross the master-6arr(>7teo (de la Virgen) whioh 
hore is already of an imposing breadth. The huge cliffs on the opposite 
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(i.o. the left) side expose a oonspiouous terraoe of oonsiderable elevation, 
apparently oonsisting of the R.N. agglomerate formation disseoted by 
many vertical fissures (diaolases) forming thiok oolumns in the preoipioes. 
Above the terraoe there is a kind of anoient lava fill and further off are 
higher ridges apparently oonsisting of olivine basaltB of the post-Miooene 
seríes. They form the northem part of M o n t a ñ a d e l P a j a r i t o . 

The yoiing lava of basalt filling the bottom of Barranco de la Virgen 
was emitted irom the voloano M o n t a ñ ó n N e g r o . This cone, 
probably of sub-Reoent age, attains o. 1 660 m above the sea. It has a 
cráter open to the north. 

The lava firom here is a glassy basalt whioh will be desoiibed in more 
detail in the next chapter (10!). 

The long lava tongue which found its way irom Mont. Negro along 
Barranco de la Virgen oame to a standstill a short distanoe from the pre-
sent mineral-water factory of F i r g a s, situated in the barrarico-
bottom. A sample of this lava (48) from a site somewhat above the factory 
is an olivine basalt of a fresh aspeot, with clear olivine phenocrysts and 
orystals of a pyroxene lying in a paste oomposed of pyroxene grains, 
magnetite and small rods of plagioclase. The optics of the minerals in 
the I gen. are: 

Olivine: 2Fa=86° (average of 6 det.). Comp.: Fa=30%. 
Pyroxene: 2Fy=53'' (average of 6 det.) 

cA y=49° (augite) — The mineral is zonal: 
in the kemel 2F>'=78°, 
c/\y=55° (aegiríne augite) 

The lava is of a more picritio (ankaramitic) composition owing to its 
insignifioant feldspar oontent. It plays the role of an important aquifer 
with its many cracks and tunnels (F. MAOAU VILAB 1967). 

If we tmm back to the head of the master valley and follow the high-
road which runs fiom A r t e n a r a to L a n z a r o t e , we will pass a 
volcano (that rises to the south of the village) on its westem side, tben to 
the north side, where a large cráter is exposed. This volcano, of a more 
advanoed age (Quatemary?), has sent a stream of basalt lava down the 
barranco whioh joins Barr. de la Virgen somewhat above Firgas. The 
oone itself rests on a platform oonsisting of a phonolite lava which is 
exposed along the highroad at several localities. Aocording to sample 
no. 12 it is a hauynophyíe (like that of no. 38) whioh was taken from the 
northem foot of the voloano above the village Lanzarote. Mior. the 
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dominating mineral of the I gen. is a strongly oorroded hauyne. Other 
phenoorysts are a greenish pyroxene and magnetíte. The groundmaBs 
oonsists of feldspar roda arranged aooording to the traohytoid texture. 
The lavas in question are of some northem outliers of the phonolites of 
similar kind in the central highland. 

The Lanzarote voloano is surrounded by masses of the R.N. agglo-
merate, forming its deeper basement. 

The author made an excursión from the mountain town V a l l e -
s e c o (1 000 m), lying on the highroad Teror—Artenara, straight to the 
West and reached Barranco de la Virgen at a point somewhat above 
Fitgas. It is an undulating highland which rises to the south. (it will be 
desoríbed later on). — Reaohing the rim of the great barranco, I descended 
to its bottom, paming a number of flat-lying lava and tuff banks. At 
the top of the profile are lavas of a phonolite? aspect (no sample). There 
then foUow several basalt lava sheets and tuffs until one reaohes the 
bottom. Some samples from this profile (614, 616, 616) are of basalts. 
Ko. 614 shows mior. a more picritic oomp., with euhedral phenoorysts 
of olivine (clear but with a narrow brown fringe; (opt. ohar. —). There 
are also, sparíngly, pyroxene phenocrysts, somewhat zonal. The ground-
mass consists of plagioclaae laths, pyroxene and ore, the latter in abund-
anoe. This lava may belong to the post-Miocene effasions which filled 
the ancient valley now ocoupied by Barr. de la Virgen. The optios of the 
ohief oomponents are: 

Olivine: 270=88° (average of 6 det.). Comp.: Fa=23±3% 
Pyroxene: 27^=62°, oAy=47'' (augite) 

If we follow Barranco de la Virgen downward, and after passing 
along the young basalt lava tongue (filling the bottom to the vicinity of 
the factory of Firgas), we use a carriage-road that leads to P u e b l o de 
S i r g a s , olimbing to rather high levéis above the bottom. On this 
route we will find only the basalt formation in a conoordant sequence 
(lavas and tuffs). The same is seen in the opposite (lefb) side of the bar-
mnco. 

These volcanics in the high barranco walls are, as we have found, an 
ancient fill of a Tertiary valley that has been reopened by later erosión. 
Most likely the original valley was eroded into the B.N. agglomerate 
formation (with underlying phonolites). ^ 

Just to the south of Firgas (Pueblo) there ar6 outcrops of a phonolite, 
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the basement of the basalts and of the y o 1 c a n o o f F i r g a s, an 
oíd oinder oone. There is no sample of the salió rock. 

Pueblo de Firgas lies at the northem foot of the voloano of F., 660 m abs. 
height whioh is relatively oíd (Quatemary?). It rises at the end of a long 
ridge whioh aooompanies Barranco de la Virgen on íts right side. The 
oone is capped oompletely on the surfaoe with deoomposed pyroolastio 
material — a reddish soil. A large cráter appears in the north side of the 
oone. The west f lank has been damaged by erosión in the nearby barranco. 
At the foot of the steep cliff phonolites are seen underlying the basaltic 
material belonging in parts to the voloano. — Great quantities of lava 
seem to have been emitted from the Firgas voloano, flooding the slopes 
to the north and northeast. This lava is now oovered with weathering 
soil; the ground is oalled L l a n o d e l R e p a r t o . Barrancos have 
furrowed it to some extent in later times. — A sample of the Firgas-
lava (64) is a typioal olivine basalt. Mior. it shows euhedral olivine phe-
noorysts with a brown iddingsite fringe. 8mall grains of the same mineral 
are oompletely altered to a reddish substance. The groundmass is com-
posed of plagioclase, olinopyroxene and magnetite grains. The amount 
of the latter is remarkable; the rook is of a more basio nature (pioritio). 

The lowest oourse of Barranoo de la Virgen is eroded in a rather 
thick formation of basalt lavas and tuffs. High profiles are seen, for 
instanoe, where the highroad from Aruoas to Moya orosses the oanyon. 
Here thiok banks of lavas appear, showing beautiful oolumnar jointings. 
Of samples 32, 69, the former is a typioal piorite with plenty of olivine 
and augite phenoorysts in a paste filled with pyroxene and magnetite 
and sparsely of plagioclase. The big olivines are oorroded and rímmed 
with iddingsite (of. with miorophoto fig. 1, píate IX). The other sample 
(69), a similar lava firom the right side (lower bank) is mior. rioh in oli
vine and augite but only the former appears as phenoorysts. The oli
vines are euhedral in places and always iddingsite — rimmed. The mi
neral is muoh disseoted by cracks filled with serpentino. The dominat-
ing mineral in the groundmass is olinopyroxene appearing as elongated 
prisms in random orientations. It is a Ti-augite (ext. angle cA y=46°). 
In the interstioes is a oolourless substance with a very weak birefr. (zoo
lito). Plagioclase is not seen in the slide. There are equal quantities of 
olivine and augite. Magnetite is rather abundant in the paste often ag-
gregated around the olivines. Apatite is an aooessory oonstituent. The 
lava may be designated as an ankaramite. 

Nearer to the ooast, on both sidos of the mouth of the barranco there 
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are terraoes oonsisting of basalt lavas resting on older rooks. The surfaoe 
of these terraoes lies o. 100—160 m above the sea level. Aooording to 
one sample (621), these lavas are likewise ankuamites. Perhaps the 
lavas have been laid down on an oíd marine terraoe formed in Miooene 
time. The effusions ooourred in the post-Miooene period of the extensive 
floodings of basalt lava«, when the sea level akeady hatd been lowered 
oonsiderably. 

The northem deolivities between Barranco de la Virgen and Bairanoo 
de Teror (Tenoya) 

Geologically, this sub-seotor is dominated by two oomplexes of vol-
oanio rooks: the sallo lavas and tuffs of the underground and the more 
superficial basalt lavas, oinder oones and pjrroclastio masses. To these 
may also be added remains of the ancient oover of the R.X. agglomerates, 
although many of them are oapped with the younger volcarnos. 

If we start with our desoriptions on the highest levéis, in the región 
of V a l l e s e c o (1 000 m), we have already briefly oharaoterized the 
ground that lies south of the little town (the Lanzarote voloano, etc.). 

The ground traversed by the author to the west of Valleseoo seems 
to be oovered with the R.N. agglomerate and tephritio lavas of about 
the same age. There is a small quarry in an esoarpment faoing north a 
short distance from Valleseoo. Here a kind of dark gray tephrite (7) 
ocours. The rook shows micr. phenoorysts of a pyroxene, pale-coloured, 
a brown homblende and also plagioolase laths. They lie in a paste of 
plagioolase miorolites, pyroxene ore and (aooessory) apatite. Qrains of 
sphene also oocur. The optics of the chief minerals are: 

Plagioolase: 2Fy=77''. Comp.: An/60 
Pyroxene: 2F>'=59°, cAy=56° (aeg. augite) 
Brown homblende: 2Fa=68°, cAyrrs^lO" 

Olivine is not visible. The lava may be olassified as a tephrite. Most 
probably it belongs to the R.N. agglomerate formation whioh ocours 
in the same región. The ñame tephrite is justified beoause in the paste 
there are small grains of hex. oontours, isotropio, whioh may be a soda-
lite mineral. 

If we follow the highroad from Valleseoo northwards to L o m o d e 
la R o s a and further onto V i l l a de T e r o r , we will pass along 
a ridge oalled L o m o s — and B a l c ó n de Z a m o r a (the water-
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shed between the drainage system of Barr. de la Virgen and that of Barr. 
de Teror). The upper parta of this ridge oonsist of olivine basalt lavas (67) 
of a not very fresh aapeot. The lava is pioritic in oomposition: euhedral 
olivine phenocrysts with a brownish fringe in a groundmass of augite 
and magnetite and trifling amounts of feldapar. It ia a lava of the poat-
Miooene series, already much eroded. 

The Osorío voloano and its surroundings 

To the north of D e g o l l a d a de La R o s a there extenda a 
ridge rising to a max. height of 900 m above the sea. It consists of a large 
baaaltio voloano, in the aurfaoe almost oovered with lapillia, ashea and 
their decomposition produots. It is a relatively oíd voloano, perhaps from 
the late-Tertiary time (or from the end of the same). There is a number 
of crátera in the crest of this ridge, the largeat one in the oentre, being 
wide open to the east. From this orater great masses of basalt lavas have 
been emitted, flowing down the valley of Teror into the direotion of the 
ooast. Other streams headed northwest, moving along the relatively 
short V a l l e d e l o s P o r t a l e s , other advanoed to the west. In 
ahort, Oaorio waa a very produotive voloano in its time, displaying a kind 
of 'Strombolian' outbursts. It is in faot the most important of the ad-
ventive voloanoea in the northem deolivitiea of the island. 

Some aamples have been kept from the Osorío voloano (26, 41). The 
former is of a stream of lava in Valle de los Portales. The lava is blooky 
on the surfaoe and somewhat deoompoeed. Mior. it oontains phenoorysta 
of olivine (rounded oontours), pyroxene and brown homblende enolosed 
in a groundmass oonsisting of pyroxene, feldspar laths and magnetite 
grains. Apatite ia an aooessory. The olivine is surrounded by a zone of 
yellowish-brown serpentine. The pyroxene is zonal, pale-ooloured. The 
homblende shows o-yellow, y-brownish-yellow; c A y=0°. The mineral 
is surrounded by a fringe of seoondary produots. There may be zeolite 
in the paste (analoime?). The lava is a basanite. 

No. 41 is from another plaoe in the same valley, a lava oonneoted 
with the former. Mior. the pioture is somewhat different. Only olivine 
phenocrysts are seen in a fine-grained paste of feldspar, pyroxene and 
ore powder. The cavities are filled with zeolite in radial bundlee. 

Olivine 277=84° (Comp.: Fa 0%, — forsterite) 
This lava is of a more fresh aspeot and may belong to a later outburat 

of the voloano. — These lava streams ran down to the basin of Aruoaa 
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(260 m above sea leyel), where they aooumulated to a thiok fill ooveríng 
a bottom deposit of grávela. Perhaps parta of these lavas continued along 
a spillway to the north ooast. 

T h e b a a e m e n t of the Oaorio voloano ia not immediately to be 
aeen owing to the aurrounding cover of lavas, pyroolaatioa and later 
grave] deposita. One has to study the many water-shafts dug deeply 
into the underground. I had no opportunity to oarry out a more detailed 
aurvey or to collect apecimens of lavas perforated by the digging of ahafba, 
firom the lumpa whioh had aooumulated in the vioinity. In aome oaaea 
when auch a atudy was attempted, I found it impoaaible to get exeuit 
Information about the depth to whioh the rook type belonged. We there-
fore have to be oontent with only soattered data. 

The foUowing samplea were oolleoted from the aurroundinga of the 
Oaorio voloano, where they form the baaement rocka: 23, 24, 26, 36, 36, 
37, 38, 42, 44, 47, 49, 62, 66. Some of them will here be briefly oharaoter-
ized. In one case (26) a chemioal analyaia will also be presented. 

Nearly all these lavas cure of a salió composition: they belong to the 
alk. trachytes or the trachyphonolitea and perhapa to aome extent alao 
to the phonolitee. Aa to their geológica! age (position in the geológica! 
column of the ialand), they are all from the mid-Tertiary period (Mio
ceno?), lavaa whioh all have been emitted from the central conduits of 
the highland. 

Sample no. 26 ia from a amall quarry at the aouth-end of ridge of Oerro 
Riquiánez, which stretohea along the left aide of Barranco de Teror. 
Thia ridge oonaiats mainly of aalio lavas, capped with a basalt sheet. 
Micr. no. 26 ia praotically a feldapar rock with amall laths of alk. feldapar 
(anorthodase) mingled with príams of aegirine and alao graina of nephe-
line, this latter being aurrounded by a corona of aegirine needles. There 
are alao colourleas aggregates of a zeolite with weak refr. and birefr. The 
aegirine prisms are opt. length fast. Ore grains are aparsely present. The 
lava may be a soda traohyte or a trachyphonolite, nepheline bearíng. 

The rock in question has been quarried for the obtaining of alaba, since 
it has good partinga on one direotion. In the weathered aurface it ia al-
moat grajiah-white. 
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A ohemioal analysis of the rock has been oarried out with the fol-
lowing resulta: 

Analysia no. 13 

SiO, 60.64% 
TiOg 0.70» 
A1,0, 17.02 » 
F e , 0 3.83» 
FeO 0.63» 
MnO 0.34» 
MgO 0.72» 
CaO 0.66» 
NagO 7.20» 
K , 0 6.36» 
P , 0 , 0.06» 
H , 0 + 1.70» 
H , 0 - 1.18» 

Sum: 100.23% 

Mol. prop. 

10040 
87 

1714 
240 

74 
48 

179 
100 

1161 
668 

4 
944 

Sample no. 26 (HACSEN 1963) from 
a 8maU quarry at the southem 
end of Cerro Riqui&nez Deg. de los 
Portales, región of Teror. 

Norm: 

O"- 31-61 848 
ab 63.2/ "*•" 
an — 
ne 3.7 

i : Sal: 88.6 

ac 0.7 
di 1.9 
fo 0.6 
mt 0.8 
hm 3.0 
U 1.3 
ap 0.1 

£ Fem: 8.4 
H , 0 2.9 

Sum: 99.8 

Analyst: AuLis HEIKKINBN 

Spec. gr. = 2.66 ( + 23.6''C) 

NiGQU valúes: 

Bi-'232yt, t i - 2 . 1 , p = 0 . 1 . h + 
= 21.8, a l - 3 9 y „ f m - 1 8 , 0=2^2, 
cJk=°40,k=0.33,mg=«0.23,qzas — 
26. a l - fm' = +22, a l - a l k = - Vg. 

C. I. P. W. Classif. - I, 8. 1. 4. 
Nordmarkose 

Magma type: nordmarkitic/normal foyaitio/umptekitio 
Mol. prop. % of normativo feldspars: 

Ab:An:Or= 64:0:36 
MgO:FeO= 100:0 

RiTTUAim-parameters for nomenolattire: 
Al-16.77, FM-6 .23 , Alk-16.16, k - 0 . 3 3 , a n - 0 . 0 1 , oa' -0 .79. Soda trachyte. 

Thi8 lava rock corresponda fairly well to some types in the seríes of 
the southwestem mountains (for inst. to 401 and 440). The rook in this 
northem slope may belong to the upper part of the salió seríes whioh 
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antedates the emission of the nepheline phonolites (in the south). It is, 
as we have seen, slightly underaaturated: traohyphonolite would be an 
appropríate ñame. 

There are some other samples of nepheline beañng salió lavas from 
the ridge o f M o n t . R i q u i á n e z (38, 49). The former is of a highei-
lying bank and oonsists mior. of a traohytoid feldspar mass with inter-
mingled nepheline or3rstals and aegirine prisms. There are also pheno-
orysts of alk. feldspar. The nephelines are surrounded by a fringe of 
aegirine aggregates. The groundmass seems to be somewhat altered 
(dark between + nic). — No. 49 is jfrom a water-tunnel at the northem 
foot of the mountain ridge, 260 m above sea level (SE of Aruoas, finca 
L a s F u e n t i t a s ) . It has rather the same oomposition — it is a 
nepheline traohyphonolite. The texture of the groundmass here is also 
traohjrtoid. It seems that the bulk of the ridge oonsists of these lavas 
whioh lie in a rather fíat position, with a slight synolinal bend. 

In the Bouthem part of the orest of the same ridge there is a oulminat-
ing hill oonsisting of a basalt lava (36), the last remains of an onoe wide-
spread, probably post-Miooene lava sheet. Mior. it oontains phenoorysts 
of olivine (dark-rimmed) as the only component of the first gen. The 
groundmass oontains plenty of pale-ooloured pyroxene prisms, feldspar 
rods and ore powder. The lava has a rather baaio oomposition. Colour-
less patohes in the paste may be analoime. The optios are: 

Olivine: 27y=86*. (Fa=<10%) 

In the left side of the head of Valle de los Portales whioh leads down 
to the b a s i n o f A r u o a s (260 m above sea level), there is a water-
shaft from whioh some samples were kept. The mouth of the shafb lies 
o. 460 m above sea level. The types are light traohytes. A sample was 
taken from another shafb to the west. C a s a H e r r e r a , 400 m above 
sea level. 

This lava (42) is light ooloured and distínotly porphyrío with olear alk. 
feldspar phenoorysts (sanidine) and brown mioa in a very fine-grained 
groundmass of feldspar rods. There are also stray orystals of a sodalite 
mineral (oolourless). Iron ore powder filis the interstioes together with 
an isotropio substanoe (zeolite?). The rook may be a soda-traohyte. 

From the same shaft (at a depth of 173 m, 226 m above sea level) 
another sample (62) is of a mioa porphyry with olear alk. feldspar pheno
orysts (Karlsbad twins) and mioa flakes in a fine-grained groundmass 
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of feldspar rods, mica and ore powder. There are also larger oiyBtals of 
magnetite. The optíos ore: 

Alk. feldspar: 2 Fa=8° (sanidine) 

Brown mica-nearly uniaxial. 
Zeob'te filis the interstices in the paate. — The lava is a traohyte. 
The rídge of the west side of V a l l e d e l o s P o r t a l e s i so fa 

similar aspect as that to the right. It seems to oonsist of traohjrtes or 
trachyphonolites and it ends suddenly in the north with a cape faoing 
the basin (the plain) of Arucas. The foot of the slope here lies 260 m above 
the sea level, and this is oonsidered by BRAVO as an oíd sea oliff (oomm. 
to the author). In the midst of the rídge there ríses a oinder oone apparent-
ly of sub-Beoent age, and from here lavas of basalt have spilled down the 
west flank to Barranco de Arucas. 

Some samples have been oolleoted from shafbs dug for recovery of 
ground water in the northwestem outskirts of the Osorio voloano. One 
is of a tephríte lava (34) taken of lumps hoisted up from a level of c. 370 
m. Micr. the rock shows phenoorysts of augite and homblende, the latter 
with corroded oontours. The magnetite has skeletal forms in some of the 
grains and it is associated with the augite. Apatite is an accessory con-
stituent. The groundmass is fine-grained and ríoh in iron ore grains 
mingled with augite prísms and rods of plagioclase. Vesioles are filled 
with aggregates of aragonite and zeolite. — Xo doubt this lava is older 
than the great voloano in the vioinity and belongs to the R.N. agglo-
merate formation instead which may lie oonoealed in the underground 
of the voloano. 

T h e r e g i ó n o f A r u c a s — C a r d o n e s 

If we first follow the oourse of B a r r a n c o de A r u c a s which 
begins in the higher ground with some narrow harranquiUoé not far from 
C a s a H e r r e r a and runs northeast to the plain of Arucas (a basin, 
filled with alluvium) we will find basalt lava banks fringing the barranco 
on both sides. These lavas belong to the Firgas volcano, a Quatemary 
oinder oone. The lavas rest on a basement of salic volcanics exposed in 
the barranco lower down. In the left side of the same there is a quarry in 
these latter, a place called L o m o de S a n P e d r o . Here a soft, 
pale-coloured trachytio lava is exx>08ed (66), it is porous and easy to 
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handle with the hammer. Mior. there are phenoorysts of alk. feldspar, 
brown mica enolosed in an inhomogeneous paste with roda of feldspar 
and aegirine and also minute nepheline orystals, surrounded by a corona 
of the aegirine. Magnetite ia also present. In the paste there are Utho-
physes, elongated in a flow direotion. The type may oorrespond to a 
traohyphonolite. It belongs maybe to the oíd seríes of sallo lavas in the 
island (cf. with the profile El Pagador—El Lanoe). 

If we follow Barranco de Aruoas fiu*ther down to the plain (260 m 
above the sea level), we pass along a rídge oooupied by Aruoas' suburban 
settlements (La G o t e l a , C e r r i l l o s ) . The whole ridge seems to 
consist of similar salió, porous lava and tuff rooks (as no. 66). Drainage 
grooves (small ohannels) have been carved in the rook ground along 
which runs the main throughfare. In La Gtotela a small quarry has also 
been opened. The dominating lava is a pale-brownish, soft rook (19), 
showing micr. laths of alk. feldspar somewhat corroded, lying in a ground-
mass of feldspar laths with the trachytoid tezture. There are also flakes 
of brown mica and grains of ore, moreover graiiu of a oolourless isotropio 
Bubstance (analoime)). Elongated pores are filled with sec. feldspar 
mioroUtes (sanidine?). The type is rather identical with no. 66 farther 
up the barranco, in Lomo de San Pedro. 

The pale-coloured traohyte lava of a soft oonsistenoy was followed 
along the road through the village of B a r r i o C e r r i l l o s into the 
city of A r u o a s , situated at the southem foot of the voloanic cone of 
Montaña de Aruoas. To the west of the city there is a sudden drop of 
the ground to the north towards the coast, a real esoarpment, perhaps 
an oíd marine abrasión cliff worked out in the salió volcamos. This es
oarpment is the north side of the ridge followed from La GU>tela—Los 
Ceirillos. Here the traohyte seems to have been changed into a kind of 
tuff of a dark-brownish oolour. It is magnifioently disolosed in a large 
quarry inside the city itself, in a cantera municipal. This rook (64) is of a 
soft oonsistenoy and is easy to handle with the hammer and other tools. 
This pyrodastic t}rpe no doubt belongs to the same salió seríes whioh is 
quarríed higher up the slopee in Lomo de San Pedro. The microstructure 
is typical of a porous tuff oontaining a great deal of a glassy substance, 
in which there are fragments of alien lavas, but also fragments of alk. 
feldspar (opt. ohar. —, ind. of refr. < balsam) and also flakes of btown 
mioa (pleochr.: a-yellow, fi, y-brown). Orains of magnetite are also present. 
In the finer-grained groundmass there are plenty of pores filled with 
fine aggregates of feldspar whioh have grown from the walls of the oavity 
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towards the centre (lithophyses). Soattered grains of quaitz are also seen 
(oolourless, ind. of refr. > balsam, opt. + . iiniaxial). 

The quarried blooks of this rock have a rough surfaoe and are of a 
dull brownish ooloiir. The material has been used for building purposes, 
and the oathedral of Aruoas ÍB built of this kind of atone. 

The deolivities to the west of Aruoas, in the course of B a r r a n c o 
de B a ñ a d e r o s have only been inspeoted along the highroad that 
leads to Firgas. They seem to oonsist of salió lavaa; further to the west 
we have (superficially at least) only basalts derived from the Firgas' vol-
oano. — I have only a few samples of the salió lavas. No. 44 from a point 
where the road croases Barr. de Bañaderos is a nepheline phonolite or 
traohyphonolite with mior. olear phenoorysts of alk. feldspar embedded 
in a trachytoid paste with feldspar miorolites, aegirine, ore powder atnd 
nepheline in stout orystals with hexagonal oross-outs. The share of the 
latter mineral is remaxkable. The aegirine surrounds the nepheline like 
a corona. There is some zeolitic subst. in the paste, judging from the 
weak birefr. The type corresponda almoat perfeotly to no. 26 from De
gollada de los Portales, of which a ohemioal analysis (No. 13) has been 
oarried out. 

If we foUow the highroad that deaoenda from Aruoaa to the ooaat 
at B a ñ a d e r o s , we will pass along a ground of salle lavas and tuffs 
limited to the east by the phonolite lavas emitted from M o n t a ñ a 
d e A r u o a s (see later on). At Bañaderos, lying olose to the sea shore 
is a terrace of some interest, bordering the low ooaatal atrip. In the pro-
filea there are basalt lavaa at the top, no doubt of the post-Miooene ef-
fuaiona. They rest on a basement of salió lavas and tuffs. A sample of the 
latter series is a grayish lava (68) oontaining phenoorysts of alk. feldspar 
in a trachytoid paste filled with feldspar roda, aegirine in atreaks, nephe
line and ore powder. No mafio phenoorysta are viaible. This lava also 
reaohea down to the ahore-rooks (on the highway). A ahort distance to 
the weat from Bañaderos there ia a rocky cape, L o m o Q u i n t a n i l -
1 o s, covered with basalt. These lavas rest on a basement of a sallo lava 
much like the one just desoribed — it is a nepheline phonolite (626). 
The same rock forms the shore at the village of Q u i n t a n i l l o s . 
Mior. it has phenoorysts of alk. feldspar (opt. char.-f, ind. of refr. '—1.54 
=albite) in a trach3rtoid paste with feldspar and bundles of aegirine 
prisms arranged in beautiful aggregates (like ice »flowers» on the window-
pane) also siurrounding small nepheline orystals. The latter have been 
completely altered to a turbid, isotropio substance. 
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Aooording to the stratigraphioal soheme, these phonolites should be 
younger than the more traohjrtio lavas and tuffs in the higher alopes SW. 
of Áruoas. The relatively low position of the phonolites (by the shore) 
may be due either to prímary deolination of the banks or to later dis-
plaoements. The latter altemative appears more conoeivable. 

Montaña de Aruoas and Montaña de Cardones, two oumulo-voloanoes 

Prominent topographical forms in the región dealt with here are the 
two oumulo-voloanoes mentioned above, oonsisting of phonolitio ma
terial. They lie rather oloae to eaoh other, the distanoe being only o. 
2 000 m. The summit of the former oone reaches 400 m above the sea, 
the latter o. 276 m. 

Montaña de Aruoas is a broad oone with a trunoated top without 
any signs of a cráter and entirely oovered by olasmatios. in the surfaoe 
decomposed by weathering. Lavas are seen in the ahape of a broad 
blooky stream leading down to the ooaust. Aooording to a profile sketch 
commimioated by T. BBAVO this lava has overridden a R.N. agglomerate 
bank, a faot whioh proves that the outbursts in Aruoas were of later date 
than the great Peléean eruptions whioh deposited the agglomerate. There 
is no way of fixing the upper limit of the age of the Aruoas' volcano. It 
seems, however, that the oone (and its neighbour) may be of an earlier 
period than the many adventive oinder cones of basalts strewn over the 
slopes of the island in this sector. — On the other hand the cones may be 
younger than the Mioceno sea transgression whioh gave origin to the sea 
oliffs of more than 200 m altitude just to the south of Aruoas, 

E. JÍBÉHINR (1037) has already studied the lavas of these two vol-
oanoes. In Montaña de Aruoas the lavas are hauyne phonolites, of dark 
gray oolour. Aooording to the French nomenolature (A. LAOBOIX) they 
oorrespond to tahitites and ordanchites. — The present author has a 
sample of one of these lavas from T r a s m o n t a n a lying on the way 
from Aruoas to Cardones. This sample (6) is mior. rather fine-grained 
but oontains phenoorysts of a olinopyraxene, homblende, hauyne and 
sphene all lying in a traohytoid groundmass of tiny feldspar laths mingled 
with microUtes of a pyroxene and hauyne and ore powder. The lava may 
be a tahitite with oolour index of o. 20—30. 

The lava taken from the north foot of Montaña Cardones (6) seems 
to be rather similar in composition. Mior. there are phenoorysts of a 
blue hauyne in well formed orystals, a olinopyroxene, a brown horn-
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blende and sphene. The paste is traohjrtoid with feldspar laths, hauyne 
and ore grains. E. JÉBÉMZNE (l.o.) has published a ohemioal analysis of 
thifl lava. The NiooiJ data oorresponding to the analysis have been 
quoted in the list, Part II, page 376, XI. 

Tuming from Bañaderos along the ooast to the east and passing 
P u n t a d e l C a m e l l o to P u n t a C a l e t ó n , we will fínd a 
rock ground oonsisting of a somewhat different kind of salió lava (866). 
Mior. it shows phenoorysts of alk. feldspar with Kaxlsbad twins, an altered 
sodalite mineral and orystals of aegirine-augite, all lying in a paste of 
feldspar laths, aegirine and nepheline. Caloite appears as a seoondary 
produot. E. JÍBÉMiNE (1.0.) oalls the rock »haujme-bearing metaphono-
lite». — Aooording to a general profile along the ooast from Bañaderos 
in the west to the mouth of Barranco de Tenoya in the east (F. MAOAU 
VHiAB 1968), this hau3nae-meta-phonolite forms a rather extensivo cover 
resting on a traohyte (as can be seen in the ooastal cliffs). This meta-
phonolite may be related in some way to the oumulo-voloanoes in the 
vioinity, being perhaps effusions of a somewhat ecurlier date. The deep 
basement of all these effusions is, aooording to MAOAÜ VILAB, a traohjrte 
resting on an unknown (submarino) rock formation. 

The profile just mentioned, founded on data obtained from a number 
of drill-holes along the ooast, demonstrates the presenoe of an oíd boried 
valley mouth underlying the mouth of the present Barranco de Tenoya. 
This oíd (now invisible) valley seems to have been filled with puzzolane 
{canto blanco) and this in tum oovered by tiachyte — and a topmost 
stream of basalt lava, belonging to the post-Miooene series (}). The oíd 
valley was eroded in the salió basement series. 

The many remains of the B. N. agglomerate formation appearing at 
several points along the ooast, aooording to the ooasttJ long-profile given 
by F. MAOAU VILAR (l.c), are also of interest. Here are some strati-
graphical facts whioh will be discussed in the foUowing Part II. — Sinoe 
the author who published the profile does not give any petrographio 
details of the lavas found on the stretch, a later detailed investigation 
may to some extent have changed the nomenolature of these lavas. 



10. 

The C e n t r a l H i g h l a n d 

(oonfined by the 1 600 m oontour line) 





General aspeots 

The central elevation of the shield-formed island — oonfíned by the 
1 600 m oontour line — oooupies a relatívely restrioted área. It has the 
aspeot of an undulating upland surface with a number of oupola-shaped 
hills — all giving the impression of a long lasting denudation. The very 
sinuous covirse of this oontour line indioates that the upland — the oíd 
ground — has lately been attaoked by erosión from the sides, and that 
it has formerly had a muoh wider extensión. There are in faot many 
deep embayments on all sides of the upland, the most important being 
of oourse Caldera de Tejeda and Caldera de Tirajana. The latest phase 
of erosión has reaohed a stage, when the upland is on the way being split 
into two parts. — Only a narrow rídge forms a oonneoting link — that 
is Degolledla de Cruz de Tejeda. 

It is a relatívely simple task for the geologist to inveetigate the up
land área in question starting from an operation base at Cruz de Tejeda 
that is from Parador nacional de C. de T. situated 1 600 m above the sea. 
One can oomfortably stroll in several directions over the smooth ground 
right to the borders. But it is a different task to examine what is to be 
seen in the steep slopes behind the limits in order to get an insight into 
the basement structure. In the present ohapter we wiU no more deal 
with the profiles of the preoipices, since these have already been mustered 
in the descriptions of aU the sectors of the island (with the exception of 
Caldera de Tejeda which will be treated later on). 

When starting a sorutiny of the central highland, we may divide 
the objeot into two parts: the central highland in its proper sense, and 
the northem promontory attached to the former only by way on the 
narrow Degollada de Cruz de Tejeda. 

T h e C e n t r a l H i g h l a n d 
N of Caldera de Tirajana 

This área which is rather monotonous, lies at elevations above the 
1 600 m contour line. The highest point is P o z o de l a s N i e v e s 
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(loso m), a rounded hill exoept in the south where it drops into Caldera 
de Tirajana. In the eastem part of the área there are several roques 
breaking the monotony. The ground is mostly oovered with rook waste 
and olayish decomposition produots, and the shallow creeks have a 
gravel filled bottom. Eroeion is at a relative standstill, the deoomposing 
agencies seem to prevail. 

This central highland shows a ground of basalt lavas and their tuffs, 
at least in the surfaoe. They are frequently orossed by great díkes with a 
straight or a curved course and a vertical position. Owing to the intense 
weathering of the lavas exoeeding that of the dikes the latter are stand-
ing in high relief. These walls indioate the looation of anoient fissures 
through which the basalt magmas have once (in post-Miooene time?) 
found their channels of escape to the surfaoe and expanded on it. Many 
of the lava sheets formed have, however, long ago disappeared through 
denudation. 

Samples of the Cumbre lavas and dikes have been oolleoted by the 
author (596, 602, 604, 607, 610, 614, 622). They are all olivine-bearing 
basalts of the more pioritic kinds with olivine and augite phenoorysts 
(sometimes only the former) in a paste of plagioclase laths, augite and 
magnetite. The content of plagioclase is mostly rather restrícted (ankara-
mites, pioritic basalts). Instead, there are small patches of an isotropio, 
colourless substanoe in the paste, probably analoime (ex-nepheline?). 

Some brief petrographical characterístics may be added here. 
No. 696 is from a low erosión cuesta in L l a n o de l a P a z , the 

highland ground extending between Pozo de las Nieves and Roque Nublo. 
Micr. it shows a decidedly pioritic composition with the leading minoráis 
being olivine, augite and ore, whereas plagioclase laths are tiny and 
sparsely intermingled in the matríx. The olivines are olear, euhedral; 
the augites are mostly long-prísmatic, especially in the groundmass. 
Magnetite is evenly scattered in the paste. — No. 602 is of a great dike 
known among Cañarían geologists as »Stegosauru8» — a cyolopic wall 
with a jagged spine rísing by the Cumbre road above the lavas and the 
tuffs. The composition of this type is rather similar to that of 696, with 
well-developed olivine phenoorysts and also prísms of augite in an iron-
ríoh groundmass containing augite and zeolite (analoime?). The optics 
of the chief minoráis are: 

Olivine: 2Fy=88° (Fa=8%) 
Augite: 2Fy=68°, cAy=39° 
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A ohemioal analysis was made of the sample with the resulta given 
below: 

Anetlysia no. 14 

Mol. prop. 
SiO, 37.88% 6282 
TÍO, 3.82» 477 
A1,0, 9.92» 971 
CrgO, 0.01 » 1 
Fe |0 , 6.S0» 344 
FeO 7.80» 1016 
MnO 0.22» 31 
NiO 0.05» 7 
MgO 14.38 • 3866 
C«0 13.70» 2442 
Na|0 2.69» 434 
K,0 1.05» 111 
P ,0 , 1.49» 105 
CO, 0.00» 
V , 0 0.06» (8) 
H , 0 + 0.99» 549 
H,0 0.88» 

Sum: 99.98% 

Sample no. 602 (HADSXN 1963) of a 
piorite baaalt from a great dike 
cutting the baaalt formation in 
the upland on the vray from Cruz 
de Tejeda to Cuevas Blancas. 

Norm; 
an 11.8 
lo 4.8 
ne 12.3 

¿"Sal: 28.9 

di 30.2 
ol 17.4 
oa 2.4 
mt 8.0 
om (0.02) 
il 7.8 
ap 8.5 

TFem: «8.8 
H,0 1.9 

Sum: 99.6 

Analyat: AtTUS HKKKIMXK 

Speo. gr.-3.22 (+23.S°C) 

Niaou valúes: 

8i=>68, t i-5.2, p»1.2, h + -5 .9 . 
ai^lOYt, fin-57yt. 0'-26ya. alk 
"SYf, koO.20, mg—0.67, qz-» 
- 6 4 , a l - f m ' - - 4 7 , a l - a l k - + 5 . 

O. I. P. W. Claatóf. - IV. 2. 3. 2. 2. 
Uvaldoae 

Magma type: pyroxenitio/veaeoit-polzenitio 
Mol. prop. % of the normativo feldapars; 

AbLAn:Or-•0:100:0 
MgO:FeO-94:6 

RimcÁNK-paramoters for nomonolaturo: 
Al-8.93, FM-42.63, Alk-5.09, k-0.21, an-0.27, ca'-11.40. 

Mafitio nephelinite. 

http://gr.-3.22
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This dike rook is the most basic of all the t3rpe8 of basalts submitted 
to ohemioal analysis. I have designated it a 'pioríte basalt', sinoe its feld-
spar oontent is rather restricted (aoo. to P. D. QUBNSBL: píorite baaalt 
haa ol.=46, aug.=:27, plag.=23, and ore-|-ap.=5 vol.%). In the NiooiJ 
variation diagram (page 376) its pltuje is on the extreme left. The dike, 
like many of its neighbours in the highland, may be oonsidered as a 
»feeding ohannel» for lava sheets of piorítio basalts whioh expanded over 
this elevated part of the centre. Of these dikes, no. 604 and 607 are rather 
similar in oomposition, the former oarriee some soattered grains of a 
sodalite mineral. 

This olivine basalt formation in La Cumbre oan be foUowed (as we 
have already found) for long distanoes down the slopes in the north and 
in the east, to some extent also in the northwest (see the geologioal map). 
The sheets are numerous, as may be found, for example in the steep 
right side of Barranco de La Culata (left head arm of Barr. de Tejeda). 
The greatest thickness of the series is to be seen in the walls of Barranco 
de Guayadeque on the eastem side of the island. — There were principally 
eruptions from fissures whioh lasted for a long time span in the post-
Miooene period. But this produotion of basio voloanios also oontinued 
in later time, only with the difference that the eruptions were oonfined 
to definite centres. 

Highly Na:alkaline phonolites in the Cum¿re-region. — Leaving 
aside the superficial basalts and their swarms of dikes — all of very basic 
composition — we will find plenty of hauyne bearing phonolites in the 
same highland, oovered, however, in most parts by the basalts. I have 
collected a number of such rocks (I, 9, 14, 36, 122, 127, 134, 137, 183, 
186, 190, 191). Some of these were taken either firom neoks or from lavaa 
which can be traced from them. — Most of these rocks are dark-grayish 
green (in a fresh state) with glistening tabular feldspar phenocrysts, but 
evengrained types also occur. In weathered surfaoe the rocks are whitish 
(of. Bisco Blanco=i>The White Rock»). Micr. they are all rather identioal 
in composition. Only the texture differs somewhat. 

We have to limit our descríptions to a few samples only. No. 9 for 
instanoe taken from the north side of the small La C a l d e r e t a 
(1 600 m above the sea level), is of a horizontal lava sheet. Micr. there 
are strongly oorroded hauyne phenocrysts, a greenish pyroxene (2Fy= 
70°, cAy=60°—aegirine augite) euhedral sphene and magnetite, the 
latter associated with the pyroxene. The groimdmass is traohytoid. 

A chemioal analysis of the rock was carriedout with the following results: 
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AnalyBifl no. 15 Sample no. 9 (HAUSEN 1063) of a 
hauyne phonolite tAken from the 
northem wall of the small explo
sión (or oollapae-) oaldera of La 
Caldereta, N. of the Qtiatemary 
voloano Altos de los Peñonallos. 

8 ¡ 0 | 81.11% 
T Í O . 1.64» 
A1,0, 18.82» 
F e , 0 , 2.68» 
FeO 2.69» 
MnO 0.23» 
MgO 1.64» 
CaO 4.44» 
BaO 0.12» 
N a , 0 8.72» 
K , 0 4.60» 
P , 0 , 0.33» 
COg 0.00» 
8 0 , 1.64» 
Cl, 0.37» 
H , 0 + 1.07» 
H , 0 - 0.30» 

100.40% 
- O . . 0.08 

Sum: 100.32% 

Analyst: Aüua HBIX;KINSN 

Speo. gr.»2.75 (+23.8''C) 

Mol. prop. 
8476 
206 

1841 
168 
374 

32 
407 
792 

8 
1406 
488 

23 

206 
52 

694 

Norm: 
or 27.1] 
ab 24.7| 67.6 
an 6.7) 
ne 19.3 
hl 0.6 
th 2.9 

r S a l : 80.3 

di 9.6 
wo 0.9 
mt 3.9 
il 3.1 
ap 0.8 

£ Fem: 18.3 
H , 0 1 

Sum: 100.0 

N i o o u valúes: 

S I » 

S0( 

149, t i=3.7, p=0.4 , ol ,=0.9, 
-3.7, h + - 1 0 . 4 , 8l=.32í4, fm 

= 20, o». 14, a lk-3314, k«<0.26, 
nig=0.36, qz»—82, al—fm' = 
+ 12Vi, a l - a l k = . - l . 

C. I. P. W. Classif. - n . 6. 1. 4. 
Lardalose 

Magma type: lardalitic/tahititio 
Mol. prop. % of normative feldspars: 

Ab:An:Or-40:18:42 
MgO:FeO=>93:7 

RrmiAKN-parameters for nomenolature: 
Al-16.94, F M - 9 1 9.17, Alk-17.68, k -0 .26 , an-0.02,ca'-4.88. .Hauynephono-

lite. 



280 Hann Hauseii 

Thia lava may be a good representative of the stroiigly Na-alkaline 
highland phonolitcs, to which group El Saucillo and Risco Blanco also 
belong. (Cf. niicrophot. 1 and 2, píate VIIJ). 

The lava in question is capped with stratified lapillis and ashes ejected 
froni the nearby Quaternary volcano of A l t o s d e l o s P e ñ o n a 1-
1 o s (cf., fig. 25!) The siibjacent rock, which may be the R.N. agglomerate, 
does not appear in the bottom of La Caldereta. 

Los Roques de Tenteniguada 

Los Roques de Tenteniguada are most typical necks rising above 
the general upland surface and attaining c. 1 500 m in height. They all 
consist of hauyne-bearing phonolites. The rock in the northerninost of 
the roques, E l S a u c i l l o , (fig.24) has been studied by E. JÉRÉMINE 

(1Í)3;Í). A chemical analysis has also been published (for NIGGLI data, see 
the list ]). 375, 3 o). The feldRj)ar jihenocrysts in this rock are sanidine, 
whereas oligoclase appears in the groundmass. 

Fig . 24. Ko(llU! (Ifl .Sauc-illij (I U(K) in) Mliiniliii¡¿ un llir iiiiri lii-aslriri eomor of t he 
cpntral ¡lighland facing San Mateo , erosión rornnant of a nock of hauyno | ) l iyre 

leaning on a basemont of tho R. N . agglonierato. Looking no r th . 
P h o t . H . H - n 1953 
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R i s c o O r a n d o d e T e n t c n i g ii a d a (fig. 2, ])late I), 
the most outstanding of the roques in the mouiitain panorama here, is 
largely dismantled by erosión. I t is united with the highland bordcr 
only by way of a narrow crcst. Tlic whole neck shows a stately coluninar 
jointing. The rock in this natnral tower is either fine-grained or por-
phyric, with glistening tabular feldspars; the colour is dark gray, but 
there is a pale-coloured weathering fihn in the surface. A aample of the 
formar type (127) shows micr. phenocrysts of aegirine augite (cA y = 
65°, twins acó. to (100), pleochr. weak), of sphene and a sodalite mineral 
with a dark bordor. Tliey lie in a gronndmass of feldspar laths (trachytoid 
texture), aegirine and ore powder. Tiie feldspar is sanidine. The rock may 
be a tahitite. 

These roques in the región are 6 in all, if Risco Grande de Tirajana is 
added. They were probably originally all cumulo-volcanocs, but they 
have since then been eroded to necks. The lava sheets whicli issued 
from them still cover a certain área in tlie highland, hiding the under-
lying R.N. agglomerate formation. 

Going west from the highland border of Tcnteniguada and passing 
the great cinder cone of A l t o s d e l o s P e ñ o n a l l o s , we arrive 
at the northeastern córner of Caldera de Tirajana, near R i s c o B 1 a n-
0 o. The latter is in reality also an ancient throat fill, containing the foid-
bearing types just described (cf. page 10(5, and analysisno. 4!). The border 
erosión has partly dismantled the fill from its enclosing formations in 
this place as well. 

There are even further occurrences of foid-bearing plionolites in this 
part of the highland, althoiigh these do not appear in the shape of necks. 
They are simply exposures in the highland ground revealed by weather
ing and erosión. 

There are some of them in the surroundings of P o z o d e l a s 
N i e v e s , the highest point of the island (1 950 m). The summit itself 
is made up of the R.N. agglomerate; this disappears, however, to the 
north under the cover of younger basalt lavas. The occurrences of the 
foid-bearing phonolites are outcrops of smaller intrusivo ma.sses which 
have penetrated the agglomerate banks in the undergronnd. 

At the end of the road which reaches Pozo de las Nieves (i.e. the 
Cumbre road) is such an exposure of a salic rock of a greenish-gray 
colour (190). Micr. it shows phenocrysts of alk. feldspar, greenish pyroxe-
ne, a sodalite mineral (strongly corroded) and also crystals of sphene, all 
lying in a trachytoid groiindmass. Stray grains of hornblende have been 
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altered. Apatite is an aooessory. Ext. angle of the pyroxene cAy=63°. 
Twins aoo. to (100) are seen. There is a tendenoy to a zonal struoture. 
The Bodalite mineral has a blue border zone but the kemel is grajrish. 
The alk. feldspar is olear (sanidine). The lava may be designated a tahitite. 

A similar rook type is met with somewhat to the east of Pozo de las 
Nieves, exposed in a fíat ground. It seems to be a similar intrusive mass 
in the R.N. agglomerate whioh forms the immediate ground here. The 
sample available is grajrish-green (191) and ha« relatively large glisten-
ing alk. feldspar phenoorysts, sodalite orystals (oorroded), aegiríne augite 
(cAy=60°) and sphene in a traohytoid pa«te. 

This ooourrence lies rather olose to the border of Caldera de Tirajana, 
and the oover of basalts does not reaoh this point. 

If we go west from Pozo de las Nievas and follow the border of Cal
dera de Tirajana, we will find another intrusive mass of the foid phono-
lites interoalated in the R.N. agglomerate banks. This rook (183) is mior. 
an ordanohite with phenoorysts of i\ra-Ca-plagíoolase, a sodalite mineral, 
pyroxene, brown homblende, sphene and magnetite in a groundmass 
fiUed with feldspar rods. The optios of the ohief minoráis are: 

Plagioolase: Opt. char.4-, ind. of refr. >1.54, twins aoo. to 
the Karlsbad law. Comp.: An/35—40% 

Pyroxene: 2Fy=70°, cAy=44'' (augite) 
Brown homblende: 270=63°, cAy=9° (basaltio homblende) 

Finally we must mention a great dike of a rook of lamproph}nio 
nature (186), ooourríng with N—S trend in the highland somewhat to 
the east of the path that leads straight aoross the highland from Caserío 
de la Plata to Las Lagunetas. The dike orosses the R.N. agglomerate. 
Mior. there are well-developed laths of plagioolase, orystals of a greenish 
pyroxene, of brown homblende, sphene and magnetite and also small 
orystals of a sodalite mineral. AU these lie in a paste oonsisting of feld
spar rods, pyroxene grains and ore powder. Apatite appears as an aooes
sory. The paste looks rather dark between 4-nio. (analoime?). The plagio
olase laths are twinned aoo. to the Karlsbtid and the albite laws. Opt. 
ohar.-j-, ind. of refr. >1.64. It may be an andesine. The greenish-gray 
pyroxene is euhedral with ext. angle on (010) cAy=47'' It is assooiated 
with magnetite grains. The sodalite mineral is yellowish at the borders 
of the orystals, the kemel is oolourless. The rook may be designated a 
oamptoníte, oertainly assooiated with the tephrítio lavas whioh altér
nate with the banks of the R.N. agglomerate. 
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To the east of D e g o l l a d a de l o s H o r n o s , not far from 
the northem edge of Caldera de Tirajana (the path to Las Lagunetas 
over the highiand), there is a sheet of a grayish lava embedded in the 
R.N. agglomerate (186). Mior. it has very sparse phenocrysts, some hom-
blende prisma and sodalite grains (small) in a f ine-grained paste of feld-
spar laths, pyroxene prisms, sphene, ore and zeolite. The tezture is not 
traohytoid. The brown homblende is pleoohroio (a-yellow, y-brown). 
Ext. angle on (010) cAy=20°. The small prisms of homblende ooourring 
in the groimdmass are oompletely altered to opaoite. The lava is a traohy-
tephrite. 

Later voloanio manifestations in the central highiand (eastem part) 

A l t o s d e l o s P e ñ o n a l l o s (1 860 m abs. height).- On the 
stretoh between the 'semi-oaldera' of Tenteniguada and Caldera de Tira
jana, there ríses the relatively large oone with the ñame above, oonsist-
ing of slags and lapillis. The oone has to some degree been eroded, ohief ly 
on its westem flank, and the basement has here been disolosed (hauyn-
ophyre, no. 14). The voloano has sent a lava stream down the right head-
arm of Barranco de Guayadeque (see fig. 26, page 285). This lava (to 
some degree already decomposed by weatheríng) is an olivine basalt 
(60). Mior. it shows olear, euhedral phenocrysts of olivine, representing 
the first gen. of oomponents. Next there are prisms of augite, partly in 
the I gen., but chiefly in the groundmass, in whioh it is mingled with 
plagioolase (very restrioted) and magnetite (as smaller isometrio grains). 
The lava is a pioritio basalt. The cone may be ürom the Quatemary age, 
superimposed on the hauynophyre lava beds (in their turn lying on 
R.N. agglomerate). 

La C a l d e r e t a — Only 1 km to the north of the voloano just de-
scribed is the small oollapse-oaldera of La Caldereta, of c. 260 m in dia-
meter and having a depth of o. 60 m. It lies in the haujmophyre (9) lava 
which is exposed in the north vertical wall (see fig. 25). The bottom of the 
caldera is covered with sand and gravéis; at the foot of the steep sides 
there are blocky talus masses. — Covering the hauynophyre lava are 
layers of volcanic sand and lapillis, apparently ejeota from the voloano 
nearby. It seems that La Caldereta is a collapse-hollow due to the with-
drawal of magma from below to the neighboming volcano (?). 

C a l d e r a de l o s M a r t e l o s . — This is one of the more 
speotaoular negativo volcanic forms in the island. It is relatively seldom 
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i Fig. 25. Central part of the small collapse caldera La Caldereta, situatod o. 1 500 in 
abovo sea in tlie central part of the island north of the Quatornary cinder cone 
Los Peñonallos. Looking wost. The walls consist of hauynophyre cappod witli 

layers of olí vino basaltic scoriae and lapilli. 
\ Phot. H. H - n lí)57 

visitecl by foreigners or even by Spanish travellers, owing to its remote 
and elevated situation (1 500 m). A photograph of the caldera is partially 
seen in fig. 26. The caldera can be reached by following the Cunibre-roa,d 

íf- to its last bend (toward Pozo de las Nieves) and then by taking a field 
path leading to C u e v a s B l a n c a s . 

Caldera de los Hárteles is situated in the left head-arm of Barranco 
I de Guayadeque, and consequently it is of a later period than the erosión 
' of the valley. The bcad- harranquillo can be followed uphill for a loiig 

distance in tlie highland ground, but it has almost the shape of a rather 
shallow gorge with an open cross-profile. Here a water storage dam has 

! 1 been constructed which crosses the gorge somewhat north of the caldera. 
, The caldera is limited to the south by a bar or ridgo of black lapilli and 
i slags; in the west there is a steep wall of slaggy volcanic material re-
\ presenting the cross-section of a cinder cone. In the north and in the 

'. east there are cliffs of older volcanics. 
J The dinienaions of the caldera are: diam.: 600 m, depth 50—200 m 
n (the heights of the walls are very varying). The bottom is plain, alluvium-

j ' covered. 
I, I think the only explanation of the origin of this hoUow is to assume 
II an explosión of the cinder cone which once occupied the place of the cal-
i'ij dera, and which then collapsed: the caldera is the negativo remains of an 
j once existing cone, of which the south flank is seen, and of which the 

|;| western half has also been preserved. 
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Fig. 20. SoiitlR'in riin of Caldoi'a do IOH Hárteles, oaatoin sitie oí Ihe Cuiiibio logioii 
(c. 1 500 lu above sea). This ridge con.sists of lapillis. To the left, the right hoad of 

Barranco do Giiayadeqiie. Looking west. B: olivine basalt lava tonguo. 
Phot. T. BRAVO 

Except for the volcanic manifestations characterized above, there 
are no other vents of a more recent age in the central liighland. The 
extensivo basalt lavas in L l a n o d e l a P a z have boen eniitted 
from vents no longcr preserved in the topography. These lavas are, as 
\ve have already supposed, of aii older age (they are fissure eruptions, 
judging from the presence of great dikes). Bnt the lava sheets connected 
with these dikes have long ago bcen abolishcd by erosión. 

As we have found the geology of this elevated central part of the is-
land has a rather complicated structure, best exposed in the escarpments 
confining the highland on ahnost all sides. These good geological profiles 
have already been described in the preceding chapters dealing with the 
different sectors of the island. Inside the highland there are only in-
significant scars or ledges showing little of the nnderlying rocks, owing 
to the fact that the young gorges have not reached far enough into the 
área, excei^t in two cases: Barranco de Guayadeque and Barranco de 
la Culata. The former canyon despite its length, has not gone deeply 
enough below tlie basalt series of the highland 'armour píate'. Bar
ranco de la Culata on the other hand, gives a somewhat better insight 
into the pre-basaltic rocks. 

Between Llano de la Paz and the pass of Cruz de Tejeda runs the 
highland border, at the samo time the dividing line between the Tejeda 
and the Guiniguada drainage áreas. This ridge consists of basalts of the 
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highland types (olivine basalts, piorite basalts) with interoalated red 
and brown tufÍB. Many of the thiok lava banks display a oolumnar joínt-
ing. Several dikes interseot the seríes standing almost vertioally. A re-
latively yoimg oinder oone has grown up on the watershed and it has 
sent a lava stream down to the oanyon of Rio de Tejeda (see map fig. 8). 

D e g o l l a d a C r u z de T e j e d a ((elevation 1600 m) is a 
narrow saddle formed ridge, on whioh the tourist inn of C. de T. is situated. 
It is evident that this saddle-pass in the nearer geologioal ñiture will be 
lowered progressively owing to head water erosión that is going on from 
two opposite sides. The R.N. agglomerate forms the basement here, 
but is oovered by basalts. 

T h e n o r t h e r n p r o m o n t o r y 
of the central highland 

The geologioal oonditions inside this relatively restríoted área do not 
vary muoh. On the surfaoe there are mostly olivine basalts belonging 
to the post-Miooene effusions with their tuff layers and interseoting 
dikes. But under this oover there are other lava rooks appearing in some 
of the (radiating) barranco outs, and espeoially in the gigantio preoipioes 
facing Caldera de Tejeda. Suoh rooks are foid-bearíng phonolites. These 
— forming fíat lying sheets — he on a basement of the R.N. agglomerate 
(as the Caldera wall demonstrates). 

Some oinder oones of a more recent age have also been found in this 
área. 

In the hills rísing to the north of the Tejeda pass there are basalts 
whioh, judging from samples, do not belong to the olivine bearing basalts. 
No. 606 is of a tephrític oomposition without olivine but oontaining 
euhedral phenoorysts of augite and also plagioclase lying in a groundmass 
of plagioclase laths, augite and ore (plenty). Optic data are as follows: 

Plagioclase: 2Fy=77° (average of 5 det.). a'A(010)= 
33° (average of 6 det.) Comp.: An/56. 

Pyroxene: 2 F y = 6 r (average of6det.).Zonal,cAy=60''—45"(augite) 
Apatite is an accessory constituent. 

This lava belongs to a seríes of volcanics whioh compose an entire 
hill, and numerous brown tuff layers are interstratified here. The hill 
may be a protruding part of the basal oomplex underlying the post-
Miocene basalt lavas. 
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To the west of this hill ríses a higher ground, the highest in the whole 
promontory, oulminating ín M o r r o de l o s M o r i s o o s (1 760 m). 
The rooks here apparently consist of the post-Miooene baaalts, olivine 
bearing and piorítio ín oomposition. They are orossed by several dikes 
of lamprophyres. — In Morro de los Moriscos there appears in the oul
minating part a great dike of bajsalt standing vertioally. Its trend is 
NW—SE. Its presenoe indioates the former expansión on levéis above 
the present surfaoe of lava sheets now removed by erosión. One sample 
of the dike (600) is a piorítio basalt, with olivine and augite in the first 
generation of oomponents. In the groundmass there is plenty of augite 
with magnetite and very sparsely of feldspar. 

The superficial basalts in Morro de los Moriscos do form a kind of 
oarapaoe to the underlying formations, whioh consist of phonolites, R.X. 
agglomerates and tephrític lava intercalations in the latter. These under-
oomplexes come to sight in the great precipices of the Caldera nearby. 
But also in other sides of Morro de los Moriscos erosión soars have brought 
expoBiures of the basement (chief ly W and N slopes). 

There are several samples of foid-bearíng phonolites in the author's 
colleotion (409, 648, 640, 660, 667, 668, 669, 662). Most of them represent 
outorops near the border on the Caldera along a stretoh firom A r t e-
n a r a to opposite R o q u e B e n t a i g a (whioh stands on the S 
side of the Caldera). Some samples are fix>m the west flank of Morro de 
los M. The types differ in many respeots from the hauynophyres of the 
central highland (N of Caldera de Tirajana) with their neoks. The former 
will here be briefly characterized. 

A oommon feature under the micr. is the poverty of phenoorysts in 
relation to the groundmass, which is very fine-grained and seldom with 
a traohytoid texture displayed. Moreover the dominating phenoorysts 
are of the maf ic kinds, — being brown homblende and a olinopjnroxene, 
whereas feldspars in laths are relatively sparse — they are oonfined to 
the groundmass. A sodalite mineral occurs also, sparsely, however, but 
belongs to the I gen. of oomponents. Sphene is commonly present in 
crystals associated with the mafics. — Most of the types may belong to 
the phonolites — or to the homblende phonolites. 

No chemical analysis has been carried out of this material. 
We may limit our desoriptions to only two samples (649, 660). No. 

649 is from the northem edge of the (faldera, and it is associated as a 
lava bank with an imderljáng B.N. agglomerate. Micr. it shows plagio-
clase, crystals of aegirine augite, of brown homblende, of a sodalite 
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mineral, and also of sphene. They lie with magnetite graina in a ground-
mass of feldspar miorolites and tiny prisma of a pyroxene (aegirine) and 
powder of iron ore. Optios of the ohief minerals are: 

Plagioolase: 2V (not det.) max. angle of ext. in the zone 
1 (010)=22°, opt. ohar.+(ande8Íne) 

Pyroxene: 2V (not det.), cAy=64° (aeg. aug.) 
Brown homblende: (2V not det.), cAy=10'' 

The other sample (660) is alao from the proximity of the northem 
edge of the Caldera. (N 30° E fir. Boque Bentaiga). Mior. it haa pheno-
orysts of alk. feldspar, a sodalite mineral, a pyroxene and a brown hom
blende and also sphene. They líe in a fine-grained trachytoid groundmass, 
powdered with ore. The feldspar rods in the paste are in an altered state. 
Ext. angle of the homblende eAy=16°, pleoohr.: a-yellow, y-dark 
brown. Cavities in the paste are filled with an isotropio substanoe (opal). 
The rock may be a rather ordinary traohy-phonolite. 

About the extensión of these salió lava in the highland N of Caldera 
de Tejeda there are few data available. They may be oontemporaneous 
with the foid-bearing phonolites in the central highland and belong to a 
period of volcanic aotivity whioh suooeeded the great Peléean eruptions 
which deposited the R.N. agglomerates. 

Later voloanio aotivity 

In this part of the highlands (above the 1 500 m oontour líne) there 
are some voloanio manifestations of relatively reoent age to be briefly 
mentioned. M o n t a ñ ó n N e g r o , a ooke-blaok oone, stands on a 
basement at o. 1 600 m altitude, overlooking the head región of Barranoo 
de la Virgen. It has a cráter open to the northeast. From here.blooky, 
glassy lavas have poured to the north, finding their way down into a 
head-óarranco to Barranoo de la Virgen, as we already have found (page 
260). Bombs and lapillis have been soattered over the slopes of the high
land in the south, demonstrating the existenoe of northerly winds 
during the emptions. A sample of the glassy lava (406) oontains mior. 
olivine, augite and plagioolase in olusters. The lava may oorrespond to 
a pioritio basalt. 

Considering the firesh appearanoe of the oone and of its lavas, bombs 
and lapillis, we may assume that it belongs to the late-Quatemary or 
sub-Beoent period of aotivity. It is a rather solitary cone standing wide 
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apart from the assembly of adventive cones ín the northem deolivities 
of the island, and it differs aleo oonaiderably in elevation above the sea 
level. 

P i n o s d e G & l d a r is the ñame of a relatively small explosión 
orater-oaldera surrounded by walls of slaggy material. Inside these walls 
are almost vertical. It lies not far from Montañón Negro at an elevation 
of 1 460 m. The highroad to Artenara passes nearby. No samples of the 
slags were taken. A stream has gone down a barranco to the north for a 
longer distanoe. E. JÉBÉMINB (1037) mentions this lava. It is a limburgite 
with micr. plenty of olivine and augite crystals in a glsfls basis dotted 
with opaque powder. The authoress compares this lava to a lava issued 
from the volcano Montaña Cabrera in the vioinity of San Mateo. 

T o s u m m a r i z e the geologio conditions in the main área and in 
the promontory of the highland, we can state that the most extensivo 
formation met in these regions is that of the olivine basalt lava« of 
presumably post-Miooene age. The thiokness vanes, however, and in 
places the basalts are oompletely lacking. In suoh cases the underiying 
rocks come to show in the shape of phonolites. The origin of basic effu-
síons may have been in the área now occupied by the Caldera, but un-
doubtedly many fissures have also contributed with effusions of lavas 
(Morro de los Moriscos, great dikes on the stretch between Cruz de Te-
jeda and Pozo de las Nieves). 

The foid-bearíng phonolites under the basalt cover also appear as 
necks (región of Tenteniguada). The phonolites lie above the R.N. agglo-
merate formation with its interfingeríng tephritic and basanitic lavas. 
About the situation of the vents of all these eruptions there is muoh 
uncertainty. The formation of Caldera de Tejeda has to a high degree 
disturbed the original relations. We will discuss these questions in Part II 
(Systematic geology). 

Latest manifestations of endogenio nature in the área are the picrite 
basalt lava eruptions in some restricted áreas. 

19 





11. 

C a l d e r a and B a r r a n c o de T e j e d a 





C a l d e r a de T e j e d a 
as a topographioal manifestation 

(see the map fig. 27) 

This so oalled «Caldera de Tejeda» which ia in faot no caldera in the 
sense used by the voloanologists, is without doubt the most remarkable 
landsoape feature is the island, svirpassing with its wild gorges and 
mountain walls that of the other great depression — Caldera de Tirajana. 
It oan without exaggeration be called one of the wonders of Xature. It 
has attracted innumerable visitors, not only mountaineers and com-
mon tourists, but also scores of naturalists, among them geologists. Tho 
f irst among the explorers of the last named category was L. VON. BÜCH 

in the year 1816. Sinoe then a great number of geologists with fame have 
seen it and expressed their opinions about the prooesses which have 
oontributed to the formation of this enigmatio hoUow. We will not re
capitúlate here the various opinions; they are quoted in a summary on 
*Canarian Calderas* reoently published by the author (1961). 

I have spent a considerable time to the study of the *caldera* and of 
its environments, and as a base of operations I did have the advantage 
to use the toiuñst inn P a r a d o r n a c i o n a l C r u z de T e j e d a , 
run by the Island Government (altitude 1 500 m). A great number of 
samples of the rocks exposed in the sides of all the gorges and in the 
orests were oollected. Xevertheless the results have not been made com
plete owing to the roughness of the área, the lack of detailed maps and 
the time to my disposal. The field work has to be continued, also the 
laboratory experiences need to be oonsiderably augmented. 

«Caldera de Tejeda» is in general used to designate a broad valley 
with steep sides stretching — a gigantio abyss — 16 km due west from 
the divide at C r u z d e T e j e d a . Its bottom is oocupied by the gorge 
of R i o de T e j e d a which begins in the head arm of R i o de l a 
C u l a t a . The valley is oonfined on all sides by mountain walls. Only 
in the west there is a narrow gate which leads the river further on to the 
sea — crossing a mountain barrier that lies in the way. The Tejeda val-
ley is consequently not an ordinary mountain vaUey — it is a d e p r e s 
s i o n disolosed in the west by the mentionéd water gap. It is evident 
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that the river erosión cannot be tlie real cause to tlie excavationa in the 
island structure here. Other factors must have been involved too. 

The Tejeda valley is not, however, a single gorge: it receives froni the 
left some tributary gorges: B a r r a n c o d e C h o r r i l l o , B a r 
r a n c o d e C a r r i z a l and B a r r a n c o d e S i b e r i o , whereas 
from the right side there are only some insignificant barranquillos: B a r r. 
d e l R i n c ó n and B a r r . d e l o s S i l o s . We will find from these 
circumstances — also from a study of the topographic niap — that the 
exprcssion »Caldera de Tejeda» does not cover the área comprised by the 
Tejeda drainage área which is much wider in circumference. The south-
ern divide of the latter runs along the crest line of Cordillera del Horno 
(as we already have seen). 

The land forras which domínate in the Caldera are due tovigorous 
erosión aided by the woathering effects. This deeply reaching incisión 
has created differences in altitude of c. 1 000 (on short distances). The 
development of the whole gorge system in the Tejeda drainage área 
has been made possible by the opening of the cross-going canyon in the 
west. We will later on to some extent discuss this rather peculiar hydro-
graphical anomaly. 

The great excavations brought about by the river system in the Te
jeda depression with transport of enormous masses of stone material and 
sands along the gorge to the coast in the west must as it seems belong 
to a sub-Recent and also to a somewhat earher period. In our days there 
is scarcely any running water in the bottoms of the gorges (except during 
occasional cloud bursts in winter time). Instead mechanical and also 
chemical weathering in the mountain sides, are going on. There aro great 
masses of scree in the slopes originated in the decaying rock precipices. 

In the following pages we will t ry to examine the geology inaide the 
depression drained by Rio de Tejeda and that of the tributarles. We will 
begin with the »caldera» in the proper sense, i.e. with the sides of the 
Tejeda valley: the east, the south and the north sides of it. Then we will 
loak at the conditions along the gorge itaelf (the deeper lying parta down 
to tlie western limit of the depression. Further we will treat the rock 
exposures found along the cross-going gorge which ends in the gravel 
plain of Aldea de San Nicolás de Tolentino (not far from the coast). — 
Finally we will devote some words to the génesis of Caldera de Tejeda, 
in the same short terms as has been done with Caldera de Tirajana. 

We will start with the east slope and with the adjoined gorge of La 
Culata — the head of the master canyon of Tejeda., 
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The eastem slopes of the Caldera, reaching from Barranco de la Culata 
to Barranco del Rincón 

Aooordíng to the (relatively few) rock samples from thÍB sector of the 
great oiroumvallation, the upper slopes mostly consist of basalt lava 
beds and intercalated red and brown tuff layers. To those may be added 
many intersecting dikes of basaltic or lamprophyric nature. Lower down 
the slopes, great masses of the B.N. agglomerates domínate; these are 
also orossed by sets of dikes. Still lower down, near V i l l a d e Te-
j e d a, one meets dikes and also smaller intrusive bosses of pale-green-
ish porphyrío phonolite rooks. In short there are many varíations to be 
seen, on the stretoh for example between Cruz de Tejeda (1 600 m) and 
Villa de Tejeda (o. 800 m). 

If we first look at the oovering basalts of the orest and hills in the 
región of D e g o l l a d a C r u z d e T e j e d a we will find a suooes-
sion of basalt lava banks with intervening brown tuff layers, in parts of 
great thiokness. NE. and N. of the pass there are types represented by 
nos. 606, 624. The former oonsists of an olivine-free basalt lava with well 
developed crystals of augite and also laths of plagioolase and grains of 
magnetite. They lie in a fine-grained paste rich in augite and ore. It may 
belong to the tephrites — associated with the B.N. agglomerate in the 
basement. 

There are long exposures of basalts along the highroad to Villa de 
Tejeda (c. 1 km in southerly dírection). They seem to be tephrites also. 
One sample (67) consists mior. of augite and homblende phenocrysts in 
a paste of plagioolase, augite and ore with apatite as an accessory. The 
optics of the chief minerals are: 

Pyroxene: 2Fy=61°, cAy=46''—68° (zonal) (average of 6 
det.) 

Brown homblende: 2Fa—70°, cAy= 10° 

Another sample of a basalt lava from a higher level in the same slope 
is an olivine basalt (66) belonging no doubt to the post-Miooene effusions 
of the highland. It contains phenocrysts of olivine (olear) and augite in 
a rather dark groundmass of a basaltic texture, in which the share of 
plagioolase is very small. Henee the composition of the rock is more 
picrític like that of the basalts, lavas and dikes in the Central highland. 

To the south of the first bend of the Tejeda highroad towards Bar
r a n c o d e l a C u l a t a isa black lava stream which has f lowed down 
from the orest to the Tejeda canyon. It is a typioal olivine basalt (36) 



New Contributions to the Geology of Qrand Caiuuy 207 

of the more pioritio kind, but it belonga to a younger generation than 
the híghland basalta. 

From D^ollada Cruz de Tejeda an oíd traíl runa straight down to 
Villa de Tejeda (used in times before the winding highway waa built) 
and it followB a ridge whioh beoomes lower in that direotion. Here is a 
drop of o. 600 m along the broad promontory jutting out into the Caldera 
from the east side. The upper parta of thia ridge oonaiat of basalta. One 
aample (28) from an altítude of o. 1 300 m consista míor. of olivine and 
augite in a dark groundmass, in whioh augíte and magnetite domínate, 
whereas feldapar ia preaent only in trifling amounts. The oompoaition is 
pioritio (or ankaramitio). The lava ahowa likeness to the highland basalts, 
and it seems to the author theae layaa in the auperfioial parta of the ridge 
may be f lows of the post-Miooene series, already rather eroded. It is not 
impossible that later subsidenoes have brought the basalt banks of the 
ridge into a lower position in relation to the highland basalts. — When 
following the trail further down towards Villa de Tejeda, one will find 
that theae basalta come into oontaot with the R.N. agglomeratea. Theae 
domínate in the lower parta of the ridge (the end of the promontory). 

An intereating phenomenon in these alopes of the Caldera is the swarm 
of l a m p r o p h y r i o d i k e s , traveraing the baaalt seriea but also 
the imderl3nng R.N. agglomerates. Some of them were mentioned by 
J. BovBCABT (1937) and aohematioally indioated in the geologioal map 
aocompanying hia paper. 

The best opportunity to atudy theae dikea is along the above mention
ed trail down to Villa de T., or along another very steeply loweríng {)ath 
ftom the degollada to the small aettlement E l R i n c ó n . The dominat-
ing typea aeem to be oompoaed, aooording to a rather aparae material 
(aamplea nos 10, 14, 17) of olivine-free rooks oontaining augite and brown 
homblende as phenoorysts and (in one case) plagioolase latha and oryatala 
of magnetite, lying in an iron-rioh groundmaaa filled with pyroxene and 
magnetite powder and miorolitea of feldapar. The pyroxene oryatala are 
pale-lilao, well developed, the homblendes are rounded by corrosión. If 
preaent as phenooryats, the feldapar is labradorite. A mesostasis con
sista of a cnlourlees, isotropic aubatance. The augite has ext. angle on 
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(010) cAys=52°—62° (augite with some of the aeg. mol.). The oomposi-
tion of these dikes seems to be ohiefly pyroxenitio. 

The exaot geologioal position of these lamprophyrío dikes is somewhat 
unoertain. It seems that they must have something to do with the tephñ-
tio magmas whioh erupted in the time span of the R.X. agglomerate de-
positions and formed the numerous sheets interfingering with the agglo
merate banks. The lamprophyres are without doubt older than the post-
Miooene olivine bearing (pioritio) basalts in the highland nearby. 

The lamprophyrío dikes run in different direotion —, in muoh cases 
N—S, and their position is steep or vertical. They offer a stronger re-
sistanoe to the erosión than the surrounding grotmd, henee they appear 
as walls or small crests showing a beautiful prismatic jointing with axis 
lying perpendioularly to the sides of the dike. 

In the same eastem part of the Caldera there appear also s a l i ó 
d i k e s , and the author has a féw samples of them (616, 639). — The 
former will be desoríbed later on under the headüng Barranco de la Cu
lata. Sample no. 630 is of a dike of larger dimensions, — it belongs more 
olosely to the southem side of the Caldera, and will be mentionedin this 
oonneotion. — These dikes may be of a later geologioal-age than the 
lamprophyres. They are as it seems to the author, contemporaneous with 
a number of smaller s a l i ó i n t r u s i v o b o s s e s met in the B.N. 
agglomerate formation in the surroundings of Villa de Tejeda. These 
rooks are phonolites, distinotly porphyrio and of a pale-greenish oolour. 
In them feldspar phenoorysts (almost white) give a spotted aspeot. 

These small intrusivo masses are obviously the roots of smaller feed-
ing ohannels of phonolite magmas once rising to the island surfaoe and 
spreading on it in the shape of sheets. The oonduit filled with lava has 
in several cases been left standing as a neok. Suoh phenomena have al-
ready been desoribed from the eastem part of the highland. Here, in the 
dopression of Tejeda, erosión has laid bare the roots of these conduits, 
and it is shown how they have foroed their way up aoross the mighty 
masses of the B.N. agglomerates. 

As it was mentioned the most oommon type of these hypabyssal rooks 
is of a pale-greenish to gray oolour and with a distinotly porphyrio 
aspeot thanks to the presence of the white spots of feldspar of broad 
rectangular shape, enclosed in a fine-grained paste. The mafio oompo-
nents are maoroscopioally visible as dark-greenish spots in the paste. 
The types are rather &esh thanks to the eneigetio erosión whioh is going 
on in the slopes — aooompanied by sorees. 
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The author has a few samplee of these ininuive rooks (21, 619, 620, 
628). No. 21Í8 £rom a slope immediately above T e j e d a. Mior. it oon-
tains euhedral (olear) phenoorysts of an alk. feldspar, a greenish olino-
pyroxene, sphene and a oompletely altered euhedral mineral of the soda-
lite group. They all lie in a matriz oonsisting of tiny (olear) feldspar 
laths, greenish aegirine and a grayish-brown isotropio mineral whioh 
may be altered nepheline (1). The alk. feldspar of the I gen. has not been 
investigated in more detail (ind. of reír. <1.54, opt. ohar. —); it may be 
sanidine. The pyrozene has ext. angle on (010) cAy=56° (aeg. augite). 
It is bordered by a green shell of aegirine and endoses small prisms of 
apatite. The sodalite mineral has well-preeerved orjrstal outlines; the 
mineral however, is, oompletely replaoed by a oolourless, fibrous mineral 

I in bimdles (natrolite?). The rock is a phonolite, rather altered. The pores 
in the matrix are filled with a ooloiirless, isotropio substanoe (analdnel). 

No. 619, from la C r u o i t a (Nof Tejeda), is a rather similar 
i phonolite type with altered sodalite min. — No. 620 is from a loóse 
^ boulder transported from the upper región in the southeast (see below). 

No. 628 is from a big sesee by the side of the highzoad between Tejeda 
; and the bridge at La Cula ta . A rather laige exposure of a pale-

grayish-green phonolite has been formed han. Biior. the rock shows a 
beautifiíl po(rphyrio tezture with phenoorysts of an alk. feldspar (pla^o-

I oíase), a sodalite mineral, a dinopyroxene, brown homblende and sphene. 
í Apatite and ore are aooessories. The matrix shows a traohytoid texture 
\ with small feldspar laths, nepheline (?) grains and aegirine prisms, the 
I latter oorona-like surroiwding grains of (altered) nepheline (!). The soda-
i lite mineral is zonal with a kemel filled with a brownish grid. The feld-
I spar of the I gen. is a plagioolase with polysynthetio twinning, but sur-
0 rounded by a shell of orthoolase. The matrix is filled with small feldspar 
\ laths in random orientations, sometimos traohjrtoid. The rook is a phono-
f lite, or (if we aooept the nomenolature of A. LAOBOIX) an ordanohité. 
1 These rooks belong to a distinot phase in the voloanologio develop-
I ment of the island, and we will get opportunity to disouss the matter in 
{ Part n of this memoir. 

I Barranoo de La Culata 

¿ By this ñame we understand the upper oourse of Barranoo de Tejeda 
f from its souroes in L l a n o de La Paz toa point where the barranco 
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joinB a right tributary oanyon — Barr. del Rincón. The junotion is some-
what below Villa de Tejeda at an altitude of o. 700 m. 

Barranco de La Culata is of some interest since it disoloses to a great 
depth the inner struoture of the Boole of the highland to some extent. 
The author has devoted some days to investígate the oonditions here 
and collected samples of rocks. Since the topographic obstacles are in 
parts rather diffioult to overeóme further studies are needed here. 

Barranco de La Calata begins at an altitude of 1 750 m at the rim 
of Llano de La Paz. Here, at a point where the gorge begins to drop, a 
dam for reoovery of water has been oonstruoted. Below this the bottom 
lowers rather suddenly, and wild erosión forms have been created re-
presenting a new erosión oyóle penetrating into the oíd highland ground 
whioh is, as we have seen, a part of an oíd surfaoe of maturity. 

The lower oourse of the gorge has been inoised into an oíd fundament 
of palé — almost whitish colours repreeenting a oomplex of weathered 
salic lavas and tuffs, and these seem to have been tilted into a vertical 
or strongly inolined position. They fomi the basement to a thiok series 
of fíat lying agglomerates, conglomerates and sandstones well displayed 
in the rides of the gorge. To the lefb the preoipioes lead up to the Boque 
Nublo platform also oonsisting of the B.N. agglomerate, here, however, 
lying in a higher position. In the right side of the barranco there are 
great profiles of (from the bottom): dislooated traohytes, agglomerates, 

Fig. 28. Erosión pinnaoles formed in strongly dÍBloosted R. N. agglomerate banks 
in Barranco de la Culata (Tejeda área) atanding againat the post-Miooene baaalt 

lavas of the oentr̂ J highland. Looking east. 
Field sketch by H. H - n 



New Contributíona to the Qeology of Orand Canary 301 

oonglomerates and sandstones, and (at the top) a mighty seríes of 
' fíat lying baaalt lavas and tuff layen. One oan disoem here at least 7 
different sheets of lavas, and they represent the westem border (or ledge) 
of the basalt oovered highland. A former oontinuation into the present 
área of Caldera de Tejeda seems obvious. 

In the middle course of Barranco de La Culata there are some pe
culiar rock masses (see fig. 28) being in an almost vertical position and 
oonsisting of banks of an agglomerate orossed by lamprophyrío dikes 
(oomm. by BRAVO). I have seen it only from a distanoe but I have wond-
ered about what has oaused this tilting. Maybe that we here have one 
of the points of issue of the Peléean eruptions (and explosions) which 
has spread the agglomerate deposite over the island? 

Animportantgeologiofeatureís t h e p l a ñ e o f u n o o n f o r m -
i t y that separates the basal traohytes from the capping seríes of sedi-
ments and basalts lavas. In Part II we will disouss the signifioance of 
this struotural feature. 

If we now look somewhat doser at the large ezposures of the B.N. 
agglomerates and the aooompanying layen of oonglomerates and sand-
stones seen along the ríght side of the gorge, the conditions are rather 
interesting indeed (of. with fig. 1, 2, píate VII). The total thiokness 
of the series has not been measured, but a rough eetimation gives o. 
100 m. 

The outorops of the fíat lying seríes of the mentioned rock memben 
indícate the former oontinuation to the west of them; but this oontinua
tion has been destroyed by vigorous erosión. More of the sediment seríes 
would have disappeared without the presenoe of the proteoting cover 
of the toiígh basalt in the top. — It is evident that the deposítion of 
the detrítal materíal was going on in a time a n t e d a t i n g t h e for-
m a t i o n o f C a l d e r a , d e T e j e d a . 

The presenoe of the oonglomerates and the sandstones in conoordant 
layen is also a remarkable faot. Acoording to the author they represent 
fluviatile deposits, — assorted (reworked) R.N. agglomerate materíal. 

Petrographical charaoterístios 

Xos. 698, 607 and 622 of samples from Barranco de La Culata belong 
to the ooveríng post-Miooene basalt sheets whioh top the agglomerate 
and conglomérate deposits. These l a v a s are all olivine-bearíng, picrí-
tio basalts with olivine and augite as oonstitüents of the I gen. Plagio-
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oíase is sparingly present and is oonfined to the groundmass, hora mingled 
with augite graina and magnetite, the latter in abundanoe. — The inter-
vening tu£f layen are briok-red or browniah and stratified. Springs of 
olear water are to be aeen in oonneotion with theae interoalations. The 
banks of lavas are of varying thiokness, and in some of them a oolunmar 
iointing is well peroeptible. 

In addition to the basalt lavas there are also l a m p r o p h y r i o 
d i k e s in a more or less vertical position. Many óf them seem to emeige 
firom within the basement of the deoomposed toaohytes. Of samplee oor-
responding to these lamprophyres (16, 616, 621) aíl are olivine bearing 
types, showing mior. phenoorysts of olivine and augite lying in a ground-
masa of augite and magnetite, whereas feldspar seems to be present in 
trifling amount. Instead there is an isotropic substanoe, maybe glass. 
This type shows a similarity to no. 602, also a dike rock, whioh ooours in 
the highland to the east. 

No. 616 is of a dike with N—S trend and vertical position orossing 
the agglomerates. The dike has a fíat lying parting into prisma whioh 
lie perpendioularly to the walls. Mior. the rock shows euhedral pheno
orysts of olivine and augite, the latter partly in olusters. The olivine 
orystals have deep embayments owing to oorrosion. There are also re-
latively large magnetite ootahedrons. The groundmass oonsists of augite 
and ore and some dark isotropío substanoe (glasst); plagioolase oannot 
be seen in the slide. The dike rock may be limburgitio, rioh in iron ore. — 
No. 621 is likewise of an ultrabasio type with olivine and augite imd ore 
as the essential minerals, but here grains of a sodalite mineral are seen 
(spanely). Feklspar is not present. Vedóles are filled with oaloite, the 
walls being lined with ohaloedony, however (»pepper and salt» str.). 

No. 16 was taken of a tholoid whioh has been lefb standing in the slope 
rising above a ground of agglomerate. It is also an olivine bearing lampro-
phyre with olivine and augite in the I gen. of componente the ground
mass being filled with augite together with magnetite. No feldspar is 
visible. Instead there are isotropic. turbid patohes, maybe of glass subst. 

There are oertainly much more of similar basio dikes in the región 
oroesed by the oanyon. 

Apart from these mafites there are also many d i k e s of a 
s a l i ó o o m p o s i t i o n . Few samples are available, however. No. 616 
is of a relatively large dike in the lefb side of Barranco de La Culata. It 
croases a bank of the R.N. agglomerate. The trend of the dike is here 
NE—SW, and its position is vertical. Mior. there are broad laths of an 
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alk. feldspar showing Karlsbad twins and opt. ohar. —, olinop3rroxen6, 
brown homblende in elongated priuns, aodalite and aphene. Theee mi-
neralfl of the I gen. lie in a paste fílled wíth feldspar laths in the traohjrtoid 
arrangement. There are also small grains of iron ore. The pores are filled 
with a oolourless, isotropic substanoe, exoept in the centre whioh is oo-
oupied by carbonate. The dike may be a phonolite. 

S o u t h e r n r im of C a l d e r a de T e j e d a w i t h 
B o q u e N u b l o 

If we now leave Barranco de La Culata, going downstream we enter 
the master barranco of Tejeda. The steep left side of it is at the same 
time the southem side of Caldera de Tejeda in a proper sense. The Tejeda 
drainage orea is on the other hand much wider oomprising the left hand 
tributariee of the Chorrillo, Carrizal and Siberio. 

This time we may limit ourselves to the left wall of the canyon of 
Tejeda leaving the more southerly región to another ocoañon. — 

This southem wall can moet oonveniently be studied along a military 
road which runs irom Villa de Tejeda to Asracata, olimbing the slope 
obliquely. The author has oolleoted some samples on this way. They wiU 
be shortly deioribed in the foUowing (samples nos. 686, 588, 690, 691, 
694, 626, 627, 634, 686, 686, 689). They refer to the stretoh of the road 
between the goige of La Culata (bridge) up to the divide at B a r r a n c o 
de C h o r r i l l o , where the road makes asudden bend and thenruns 
east to the foot of Roque Nublo, then tuming south to A s e r r a d o r . 

The author followed also the slope more to the west on high levéis. 
Few temples were taken on this stretoh (cf. farther onl). 

Finally also the great monolith of R o q u e N u b l o was ezamined 
and its immediate surroundings. The total height of the geologic profile 
offered by the left side of Barranco de Tejeda is o. 1 000 m. 

In the profiles there are the following rooks to be seen: lavas of salió 
composition (traohytes, phonolites), sallo dikes, basctlt lavas and dikes, 
ooarse — and middle-gndned alk. syenites, puzzolane and R.N. agglo-
merate, the last named lying on the top. 

The stretoh of Villa de Tejeda — Aserrador 

The highroad tums, after leaving Tejeda 4nto the bottom of Banr. 
de La Culata (where it passes a bridge) to the south side. On the way 
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there are ohiefly R.N. agglomerates to be seen (levéis o. 800 m). Here an 
intrusive maas of a pale-greenish phonolite has been well exposed thanks 
to a rock avalanohe. The rook wiU be desoríbed in oonneotion with other 
ñmilar ocourrenoes in the Tejeda región. 

Leaving the bridge one asoends the slope obliquely into the direotion 
of R o q u e B e n t a i g a . At first there are oíd, weathered traohytes 
in distiirbed poBitioiu (the basement). One sample (686) is mior. distinotly 
porphyrio with olear rectangular alk. feldspar phenoorjrsts in a feldspar-
ríoh, traohytoid paste. The small rods lie in a meeostasis of a grayish-
brown, isotropio substanoe. No quartz is to be seen, neither any mafics, 
exoept Bome ore. The feldspar is albite, showing KarlsbsKl- and albite 
twins. The type may be a pantellerite. — When olimbing the road to 
higher levéis one passes a rather large basaltio volcano, or more exaotly 
expressed the ruined remains of the same. It had been aooumulated here 
in the higher part of the slope. — Still higher up one meets a thiok bank 
of a grayish-green lava, fine-grained with oolumnar jointings (626). 
It seems to have a rather wide extensión and forms a ledge towards the 
abyss of the Caldera. Mior. this lava is provided with euhedral phenoorysts 
of alk. feldspar (altered), of a greenish oUnopyroxene, a sodalite mineral 
and brown homblende. Smaller orystals of sphene also ooour. Apatite 
and magnetite are aooessoríes. Optios of the mafios are: 

Pyroxene: {2V not. det.), c Ay=44°—63° (zonal) 

Homblende: (2V not. det.), c Ay=10° (oxy-hbl?) 

The groundmass is filled with tiny feldspar laths (sanidine), small 
prisms of aegirine and a oolourless mineral with weak birefr. (zeolite?). 
The texture is traohytoid. The lava may be olassified as a kind of tftuihy-
phonolite. 

Still further uphill but before one reaohes the sharp bend of the road 
in the divide itself, one observes some large dikes of basalt (636, 636) 
with an east-west trend. They oross the R.N. agglomerate that dominates 
on these levéis. Mior. one will find phenoorysts of pyroxene assooiated 
with grains of magnetite. They lie in a groundmass with pyroxene, 
magnetite and tiny plagioolase laths. Apatite is an aooessory. 

Pyroxene: (2V not. det.) c A y 62°—62° (core andshell, aegirineaugite). 
Caloite is also present in the paste together with an isotropio, oolourless 
substanoe (analoime?). The dikes may be olassif ied as belonging to the 
lamprophjrres. They seem to be magmatioally oonneoted with the tephri-
tio lavas whioh aooompany the R.N. agglomerate. 
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This agglomerate oan be followed up to the divide, and here steeply 
sided blooks of the same have remained standing as erosión witnesses 
just outaide the sharp bend of the road. 

From this bend the road follows the divide along its south flank into 
the diieotion of the 'gieat comer' of the Boque Nublo platform. There 
first appeárs to my surprise a long out in a puzzolane bank, pale-yellowish 
and oontaining layered inolusions of dark lavas (xenoliths). This »strati-
fioation» has a perceptible inclination to the north. — Farther on in the 
divide there are basaltic lava« forming a hill (no sample) maybe the re-
mains of the above mentioned adventive volcano. These basalts lie on a 
basement consisting of pale-coloured traohytes, somewhat rusty (weath-
ered) not unlike those traohytes which oocur on lower levéis in the canyon. 
These lavas (634) are crossed by a dike of salió oomposition. Mior. the 
traohyte rock is very rioh in alk. feldspar in laths showing the traohjrtoíd 
texture. They are mingled wíth aegirine needles, and the latter also sur-
round grains of nepheline (altered). The lava may be a traohyphonolite. 
— As far as the dikes orossing the former rock are oonoemed (639) we 
have here a kind of bostonite with phenoorysts of albite, some pyroxene, 
brown homblende, sodalite and sphene. Magnetite grains are also seen. 
The groundmass is of the traohytoid texture. 

Finally one approaohes the mentioned great comer in the north-
westem part of the Boque Nublo platform (see fig. 29) which rises oon-
siderably higher than the divide that has been followed. Here a suc-
oession of volcamos is exposed. If we examine the steep slope from be-
low (1 276 m above the sea) we have first a weathered sheet of phono-
lite lava, disseoted by a lamprophyre dike. The phonolite is oapped by a 
basic, blistery lava (629) showing micr. phenoorysts of pyroxene and 
brown homblende, the latter dominating. No phenoorysts of feldspar 
are seen. Magnetite is assooiated with the pyroxene, and apatite is an 
acoessory. The groundmass is dark-gray with plenty of pyroxene prisms, 
plagioolase miorolites and ore powder. Some of the vesicles are filled 
with a zeolite. The lava no doubt belongs to the tephrites which acoom-
pany the B.N. agglomerates. — Above this basic lava follows a palé 
ooloured tuff, then again phonolite (688) of a blistery aspect. It forms 
the immediate base to the great agglomerate banks which constitute 
the Boque Nublo platform. This latter stands out at the abyss of the 
Caldera as a sharp edge. 

When following the military road further ii[i the direction of Aserra
dor, pa«sing cióse by the foot of the great platform one will f índ a dark 
ao 
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Fig. 29. A panorama víew of the wostern oscarpment of the Roquo Nublo plat-
form (contral part of the ÍHlan(l). Looking east. The top sheet consista of tlio R. N. 

aggloiiiorato, rosting hero on a serios of sahc lavas and tiiffs. 
Phot. T. BRAVO 

lava l)ed at the base of the agglomerate masses. The sample of the lava 
(590) is micr. a typical tephrite wifch augite aiid brown hornblende as 
coniponents of the I gen. Vesicles in the paste are filled with chalcedony. 

To s u rn u p the volcanic stratigraphy in the southeru wall of Cal
dera de Tejeda we can fix the following succession of beds: 

Base — dislocated (weathered) trachytos 

— plano of iinninformity — 
puzzolano 
phonolites 
tephrites 
R. N. agglomeratos 
young basalt lavas (adventive cone) 

We may get occasion to complete this scheme later on taking into 
consideration data froni localities farther to the west along the ridge. 

Roque Nublo (1 700 mf) 

This »Monolith in the Clouds» is an isolated stack of the R.N. agglo
merate, an erosión remnant of the uppermost sheet of the fonnation 
standing on the plain base of the underlying (ncxt) sheet of the same 
kind. The height of the monolith is 80 m, and the sides are almost ver-

') Sr JUAN PÉBEZ NAVARRO, socrotary of the Society El Museo Canario, has 
kindly informed me aboiit the etyinology of tho ñamo R o q u o N u b l o . Ao-
cording to his opinión it is tho hispani/.od forní of the oíd ñame N u r o usod by 
tho Guanches and still surviving among the poople in some remote sities of tho 
island. 
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tical. In the vicinity there is another stack of lesser dimensions. — The 
agglomerate consiats here (as in other places) of the pale-coloiired pumice 
material with embedded xenoliths of alien lava rocks: samples 591, 594. 
The former is a tephrite lava with micr. well-developed crystals of clino-
pyroxeno, brown iiorublende, laths of a plagioclase, also sphene and 
magnetite. The paste is almost isotropio, with tiny feldspar rods in a 
vitreous matrix. — No. 594 is a type richer in the feldspar component 
both as phenocrysts and in the groundmass; in addition there are crystals 
of nepheline. Mafics are clinojDyroxene and brown hornblende. Apatite 
is an accessory. Besides the feldspar the paste also contains pyroxene 
and ore powder. The lava is a trachytephrite. 

The platform on which the nionolith stands (c. 1 000 m above sea 
level) is very sinuous in its circuniference. In the north, there is a cape 
jutting towards the abyss of the Caldera — a precipice of c. 500 m in 
altitnde. On the northwestern flank, there is a long profile wliich can be 
examined from tiie road running along its foot. In the Southwest, there 
is a big córner (Lomo del Aserrador). On the south flank, great precipices 
again appear: R o q n e d e S a n J o s é , facing Ayacata. — In the 
east, there is a narrow ridge wiiich attaches the platform to the highland 
in the east. — On the northeast flank, steep slopes reach down to the 
canyon o f L a C u l a t a . 

The R.N. agglomerate is exposed on all sides in vertical or very steep 
walls detcrmined by great diaclases. Huge blooks have from time to 
time become dropped to lower levéis. The agglomerate is underlaid by 
sheets of lavas and tuffs, parts of which have already been described in 
preceding pages. 

The entire mountain is of a spectacular shape, one of the most ira-
pressive land forms met with in the Canarios. The reader is referred to 
the frontispiece, to fig. 1, píate VIII , and to the fig. 29. 

Roque Bentaiga (1 300 m) 

This holy mountain of tlie natives of Círand Canary is another re-
markable erosión witness worked out in the R.N. agglomerate formation. 
I t dominates the southern part of the Caldera (see fig. 2 píate XVI). The 
monolith stands on a platform like that of Roque Nublo, sloping how-
ever, on a slight angle to the west. This platform does not consist of the 
same agglomerate but of otlier kinds of volcanics which will be deícribed 
here. First we may mention that the socle consists of oíd dislocated 
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trachytes and intrusive bosees of alk. syenites rather coarse grained. 
They are capped by a sheet of dark lava oonsisting of a tephrite.apparent-
ly related to the R.N. agglomerate which forma the monolith. This has 
a height from the base of c. 60 m. The sides of the monolith are almost 
vertical, their presence being deterniined by diaolases. 

Roque Bentaiga represente obviously the remains of an extensivo 
sheet of the R.N. agglomerate formation which once waa connected 
with the Roque Nublo agglomerate banks. The sheet in question extended 
also far to the west, in this direction continuously dropping to lower 
lévela. The solitary position of Roque Bentaiga on the divide between 
the Tejeda and the Chorrillo canyons is a result of intense weathering 
and erosión acting from all sides. 

The tephrite lava at the base of the monolith (sample 643 a) shows 
micr. phenocrysts of augite and brown homblende, the latter fringed 
by opacite. Grains of magnetite are associated with these minerals. The 
paste is composed of minute feldspar laths arranged according to the 
trachytoid texture. The laths are mingled with tiny prisms of pyroxene 
and grains of iron ore. It seems some zeolites occur in the groundmass. 

In the north slope of Roque Bentaiga, or more exactly at the socle 
of it there are loóse boulders dropped from above and oonsisting of a 
lava of dark colour (638). These boulders may belong to a lava bed under-
lying the above described tephrite. Micr. the rock shows a porphyric 
texture with phenocrysts of alk. feldspar (altered) with corroded con-
tours. They lie in a groundmass of streaky aspect with winding zones 
of lighter and darker colours, the type being a somewhat devitrified 
vitrophyre of the salic kind. The paste also contaíns flakes of brown 
mica and stray prisms of a palé coloured clinopjroxene. Apatite is an 
aocessory. The lava may correspond to some basal bed of the oíd rhyolite-
trachyte formation once covering this región, and still conserved to the 
south, in the Montaña del Homo formation. 

If we follow the divide from Roque Bentaiga further to the west we 
arrive to lower and lower levéis. On the way we pass some curious erosión 
witnesses standing on the divide as something like ruins of fortresses. 
The first stack of these is of a basalt (644). M:or. it is a tephrite lava with 
pjToxene, brown homblende and magnetite, in a groundmass rich in 
plagioclase laths (An/35) mingled with pyroxene and ore grains. Apatite 
is an accessory. There may be also zeolite in the paste judging from the 
very weak birefr. The lava corresponds to a tephrite, the same type that 
was mentioned of the socle of Roque Bentaiga. 
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Proceeding in a westerly direotion along the divide, we will pass two 
volcano-ruins standing on the crest hne itself. They are dark-coloured, 
strange pinnacles and they represent the last remains of some basaltio 
cones, contrasting with the pale-coloured basement in the divide itself. 
— A short distanoe further along, we arrive to E l L1 a n i 11 o, a butte 
of erosión soulptured into a vanishing basalt lava sheet. It has a »hat» of 
the R.N. agglomerate. It marks the end of the divide at B a r r a n c o 
d e C h o r r i l l o . The socle of El Llanillo consista of the pale-coloured 
traohytes. 

These erosión witnesses enumerated, together with some others 
(Mesa de Acusa and Mesa de los Junquillos to be described later on), 
dearly indicate the presence of a former higher-lying bottom to the 
Caldera at a time when the gorges did not exist. The oíd bottora was 
f looded with basaltic lavas, and some volcanoes also grew upon this f loor. 

The watershed between Barranco de Chorrillo and B a r r a n c o d e 
C a r r i z a l consista of a broad ridge oapped with a thiok mantle of the 
R.N. agglomerate formation. I did not visit it, ñor the barranco itself. 
The ridge is a ramif ication of a large mountain block which is oonf iued by 
B a r r a n c o d e S i b e r i o and its head. B a r r a n c o d e J u n 
c a l (or Pajonales), in the south. This broad divide is also covered with 
the agglomerate formation. The agglomerate apparently always rests on a 
fundament of oíd trachytes and intermingled bosses and dikes of alk. 
syenites and nepheline syenites, as will be explained in more details later 
on. 

T h e S o u t h e r n l i m i t of t h e T e j e d a d r a i n a g e 
á r e a is consequently not the divide on which Roque Bentaiga is locat-
ed, but the mountain ohain to the south of Barranco de Siberio, the last 
left-hand tributary of the master oanyon. This mountain ranga has baan 
described under the ñame of )>CordiUera del Horno». 

Consequently, the small topographical map, fig. 27, doas not oom-
prise the entire »Caldera de Tejeda», but only its norfchern parfc, if by 
the expression «caldera» we understand the entire drainage área. This 
does not however, coincide with the popular idea of the Caldera: by it 
is meant only the abyss which reveáis its panorama when one is standing 
on the pass of Degollada de Cruz de Tejeda and looking west. 
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N o r t h e r n w a l l o f C a l d e r a de T e j e d a 
(between El Rincón and Artenara) 

ThÍB íector of the oiroumvallation is topographioally a rather straight 
east-west escarpment, one of the grander geologioal profíles in the is-
land. It oan be studied prinoipally along a path (Dcamino retün) running 
from E l R i n c ó n (Villa de Tejeda) to A r t e n a r a , passing the 
elope at somewhat changing heights. Uphill from the path, the precipioes 
are mostly too steep and dangerous for a oloser study, and one has to be 
satisfied with samples taken of boulders which have dropped from above. 
Lower down, there are somewhat more passable slopes. 

The author has tried to compile the entire geologioal profile (pag. 313-
314) of this northem wall, partly with the assistanoe of T. BRAVO.The 
strata mainly belong to the R.N. formation and its CMoompanying basio 
(and salió) lavas. Lower down towards the gorge of Tejeda, we will meet 
with a basement complex of trachytes and alk. syenites, desoribed later 
on in conneotion with the gorge itself. 

B a r r a n c o d e l R i n c ó n (or Barr. de Guardaya) is a rather 
deep gorge (a lefb band tributary of Barr. de Tejeda). It seems to indí
cate the trend of a dislocation Une, sinoe the sides of the gorge are of a 
oontrasted nature: the left one consista of the R.N. agglomerate formation, 
the right one of weathered trachytes orosaed by dikes, apparently a part 
of the basement (see above). FoUowing the slopes further westward, 
one arrives at C u e s t a de l a Cruz , a kind of promontory jutting 
out firom the northem precipice of the Caldera. It consista of a series of 
flat-lying baeait lavas, and one gets the impression that it is not strati-
graphioally related to the beds in the great wall towering nearby. The 
baaalts may have been part of a bottom fill of the Caldera during an 
earlier stage of its development. 

A sample (666) from the vicinity of finca J u a n F e r n á n d e z 
(G u a r d a j a A r r i b a ) is an olivine basalt with euhedral pheno-
orysts of olivine enclosed in a fine-grained, iron-rich pasto with pjnroxene 
grains and very sparse by feldspar (altered). The crystals of olivine are 
surrounded by a thin shell of iddingsite. The lava may be olassified as a 
picritic baaalt and has a olose resemblance to the olivine-rich lavas in 
the central highland. 

After passing these basalts and the small farm, one follows the main 
slope of the Caldera in a westerly direction. The path steadily gaina in 
height in that direction. 
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The slopes are rather steep, espeoially upwards from the path, where 
outorops are difficult to examine. I did not olimb the slopes, but made a 
sketch of it in an easterly direction. Sr T. BRAVO was kind enough to put 
at my disposal a correoted profile of the slope, oomprísing a total height 
of 800 m. Resting on the ba«ement of the weathered traohytes is a series 
of basalt lavas altemating with banks of the R.N. agglomerate (of chang-
ing thioknesses). BRAVO has established no less than 6 banks of the agglo
merate, the bíggest being in the upper part of the profile. The basalt 
lavas are apparently all olivine-free — tephritic in oomposition. 

Interfoliated in this series are a few sheets of a grayish traohyte lava, 
and these seen to be f lat-lying dikes of a later date. 

On another oocasion I foUowed the upper rim of the great profile, 
i.e. the northem rim of the Caldera starting from A r t e n a r a . Here 
one will find salió lavas crowning the basalts-agglomerates, but also, 
resting on the former, banks of younger basalts of the olivine-ríoh kind. 
The immediate basement of the salió lavas are the uppermost banks of 
the R.N. agglomerate. 

The author has ooUeoted a small number of samples of the rooks ap-
pearing in the great profile, ohiefly of the basalts but also of salió types: 
both those appearing interoalated in the main seríes. A oertain number 
of the salió beds also in the upper rím of the preoipices was oheoked 
with samples (647, 661, 652, 653, 654, 655). 

A sample was taken from the vioinity of the farm of Juan Fernán
dez (653), where a small quarry is situated. Mior. the rook oontains pheno-
orysts of alk. feldspar, phenoorysts of pyroxene and brown homblende, 
the two latter with well-developed orystal forms, and sphene. Theground-
mass is traohytoid with small feldspar laths and sparse grains of sodalite 
(with hex. contours). Iron ore and apatite are aooessories. The optios are: 

Alk. feldspar: {2V not det.) Karlsbad twins. Opt. ohar. +> 
ind. of refr. > 1.64. Comp.: ~ An/10 

Pyroxene: ext. angle on (010) c A y=53'' (aeg. aug.) 
Brown homblende: ext. angle on (010) c A y=12° .Pleochr.: a-yellow, 

y-rusty brown 

This lava rook may be designated a phonolite belonging to the de-
oidedly alkaline group of an age somewhat later than that of the R.N. 
agglomerate. The ooourrence has the shape of a flat-lying dike (sill). 

No. 647 is of a basaltio lava bank assooiated with the R.N. agglomerate 
high in the profile on the north side of the Caldera. It appears &a a bank 
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of at least 25 m thickness. Micr. the rock is a basanite with well-developed 
pinkish-gray augite phenocrysts (euhedral). In addition, there are pseu-
domorphs of olivine. Magnetite is assooiated with the augite. The optios 
of the augite are: 

2Fy=62°, c Ay=42°±5 (average of 4 det.) 

The groundmasa contains plenty of pyroxene prisma, plagioclase 
laths and ore powder. Moreover, there are oolourless, isotropic patohes 
of analoime (?). The vesicles are filled with fibrous aggregates of ara-
gonite. 

A cheraical analysis of this rock waa carried out with the foUowing 
resulta: 

Analysis no. 16 

SiO, 43.51% 
TiOg 3.60» 
A1,0, 14.16» 
Cr,0, 0.06 » 
FegO, 5.63 » 
FeO 6.09 » 
MnO 0.18 » 
MgO 7.40 » 
CaO 10.44» 
BaO 0.00» 
Na ,0 3.44» 
K , 0 1.06 » 
P , 0 , 1.02 » 
SO, 0.00 » 
CO, 0.42 » 
H , 0 + 2.06» 
H , 0 - 1.04» 

Sum: 100.10% 

Mol. prop. 

7216 
440 

1385 
3 

352 
848 

25 
1835 

1861 

555 
112 

72 

95 
1143 

Sample no. 
bank of 25 i 

647 (HAUBBN ] 

m in thickness, N 
of Caldera de Tejeda ( 
R. N. agglomerate). 

or 
ab 
an 
ne 

di 
ol 
mt 
cm 
il 
ap 

Norm: 

Z Sal: . 

Z Fem; 
Seo. 
H , 0 

CaCO, . . 

1953), 
. side 

ass. with the 

6.2 1 
24.0 
20.0) 
2.8 

17.6 
7.8 
8.2 
0.1 
6.8 
2.4 

Sum: 

50.2 

53 

42.9 
1.0 
3.1 

100.0 

Analyst: AULIS HEIKKINEN 

Spec. gr. = 3.03( + 23.6°C) 

N i a a u valúes: 
8i = 98»/g, ti = 6.1, p = 1.0,002-1.4, 
h + = 15.6, a l=19, fm=46y2, c = 
25»4, alk = 9, k=0.16, nig=0.54, 
qz=-37>/2, a l - f m ' = —27^2, a l -
alk= + 10. 
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C. I. P. W. Classif. - III. 5. 3. 4. 
Camptonose 

Magma type: essexitic-gabbroid/normal gabbro-theralitic 
Mol. prop. % of normative feldspars: 

Ab:An:Or = 38:56:9 
MgO:FeO=96:4 

RiTTMAVN-parametors for nomenclature: 
Al-12.74, FM-27.33, Alk-6 .22 , k - 0 . I 7 , an-0 .34 , ca ' -6 .63 . 

Dark nepheline baeanite. 
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This type of alk. basaltic lava may be a rather good representativa 
of the group closely associated with the R.N. agglomerate fonuation 
(group of tephrites and basanites). It may be a diffioult task to trace 
these lavas to their points of departure, considering the deep erosión 
w'hich has destroyed much of the central part of the island. The author 
thinks, however, several of the dikes of lamprophyres found inside the Cal
dera may have been the feeding channels of these lavas. 

Another sample of a basic lava from the north wall of the Caldera 
(655) is of a rather similar composition a^ 647. It oontains phenocrysts 
of augite and brown homblende. They lie in a groundmass of a basaltic 
texture, consisting of plagioclase laths, augite and plenty of magnetite. 
(Optics: augite ext. angle on (010) cAy—60°, homblende cAy = 20°). 

The whole series — the agglomerates and the intercalated basalt 
lavas — are capped with foid-bearing phonolites appearíng at the upper 
edge of the great preoipices. These alkaline lavas have been briefly de-
soribed in Chapter 10 (p. 287). 

S u m m a r y of the volcanic stratigraphy in the northern precipices 
of Caldera de Tejeda: 

Altitudo Sample Rock type Site of exposure 

1 750 m 

1 6 0 0 -
1 600 • 

1 400 » 

1300 » 
1 260 » 

! 

500 

— 

647 

— 
661 

Olivine basalt 

Phonolites 
R.N. agglomerate 

Basanite basalt 

R.N. agglomerate 
Tephrite basalt 

Great dike crossing flat-
lyíng olivine basalt lavas 

Upper edge of the Caldera 
precipice 
bank 26 m of lavas lying 
between two banks of the 
R.N. agglomerate 
Upper part of the precipice 
Sheet between two banks 
of the R.N. agglomerate 
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Altitude Sample 

Hans Hatuen 

Rock type Site of exposure 

1200 » 

1 150 » 664 

900 » 

860 » 

800 » 

800 » 

760 » 

— 

666 

663 

-

— 

Unconformity 

700 m 637 

Thiok bank of the 
R.N. agglomerate 
Tephrite basalt lava banks 

R.N. agglomerate bank 

Tephrite basalt 

Trachyphonolite (gray) 

Tephrite basalt 

Basalts with intercalation of 
traohyte and R.N. agglo
merate 

Middle of the profile. The 
bank risea eastwards. 
Lower part of the profile 
between two banks of the 
R.N. agglomerate 
The path from Tejeda to 
Artenara runa along its foot. 
Basement of the R.N. agglo
merate bank. 
Immediately under the pre-
ceding bank. 
Several btuika in confor-
mity. 
Lowest banks in the whole 
sequence. They rest on a 
denudation surface. 

Dislooated series of trachy-
tes, in which Barranco de 
Tejeda has been eroded. 

Walls and bottom of the 
Tejeda oanyon. 

Artenara—Cruz de Maria—Alta Vista Mountain 

We must now investígate the westem (lower) continuation of the 
northem wall of Caldera de Tejeda, it is, the divide between the head 
of the Agaete valley (Barr. de la Hoya) and the Tejeda drainage área. 
Arríving at D e g o l l a d a de A c u s a we will follow the eastem 
edge of the Tamadaba mountains whioh limits the Caldera in the west 
as an imposing mountain wall. 

In order to examine the rooks along this stretch, it is best to follow 
the Forest Department's carriage road leading from A r t e n a r a to 
the forest inn of Tameidaba. The road foUows the divide until its end at 
the limit of the Tamadaba forest reserve. Heading for Alta Vista, one 
has to use a path leading off to the south just before the hill Cruz de 
María is reaohed. 

Artenara (1 250 m above the sea) is an anoient dwelling place at the 
rim of the Caldera. Here many caves have been dug into the R.N. agglo
merate banks whioh form the mountain edge. Going to the west one will 
find that the agglomerate disappears and is replaoed by basalt lava banks 
(with tuffs) in a fíat lying position. They have been formed inio erosión 
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OUvliM b M k l t l 

Fig. 30. Morro de los CuervoB, an eroaion hill of post-Miocene bewalt lavas at 
the northem edge of Caldera de Tejeda, W of Artenara. The basalt Beries reata on 

dialooated traohytea. Looking north. 
Field aketoh by H. H - n 

buttes resting on a ground consisting of pale-coloured traohytea (show-
ing a weathered state). These salió lavas are in inolined position. In the 
erosión mountain M o r r o de l o s C u e r v o s (see fig. 30) the basalt 
formation rests with an unoonformity on the oíd traohytes. Sample no. 
663 from the nvorro is an olivine basalt forming one of the lower banks 
in the series. Mior. the rock type shows phenoorysts of olivine, augite 
and magnetite all lying in a paste of plagioolase laths, augite and ore 
grains. The olivines are olear, but rimmed with iroh oxide; augite is un-
affected, but the feldspar is somewhat altered. Cavities in the paiste are 
filled with a oolourless, isotropio substanoe (analoime?). The lava has a 
more basio oomposition than the ordinary olivine baaalts, it may ap-
proaoh the ankaramites. No doubt this lava belongs to the post-Miooene 
period, during whioh vast outpourings of similar lavas took place in the 
northem deolivities of the island. Morro de los Cuervos is the last remain 
of a former oover of basalt lavas whioh expanded over the westem sector 
finally reaohing Tamadaba (but leaving this mountain un-flooded). 

Afber passing Morro de los Cuervos, the toad winds along many recent 
cuts in the decomposed salió lavas, here and there orowned with small 
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remains of the basalts. The divide seems to consist entirely of these salió 
lava and tuff banks, always very decomposed. One sample taken of a 
rock in the south side of the ridge (on the path leading down to Mesa de 
Acusa) (670) is micr. extremely fine-grained without any phenocrysts 
of feldspar or of mafio minerals. The rock cor\8Í8t8 of aggregates of tiny 
aegirine prisms and of feldspar rods in random orientations, together 
with a fine, opaque powder. Any foid mineral oould not be seen in the 
slide. The paste, however, contains colourless, isotropic patches that may 
be analcime. The rock can be classified aa a kind of tinguaite. The dike 
character, however, could not be definitely proved. 

On the way down the slope from the road to M e s a d e A c u s a 
(described page 330), the salió lavas are well exposed in harranquittoa 
constituting the head of B a r r a n c o d e l S i l o . The rocks are all 
in such an altered condition that it seemed impracticable to take a sample. 
On the surface they are light cherry-coloured, probably owing to the 
presence of sec. hematite. Thanks to the softness the ground that composes 
the whole ridge (the watershed), erosión has been able to work out a 
rather sharp-crested morphology in this divide separating the Tejeda 
drainage área from that of Valle de Agaete. 

The Alta Vista Mountain 

This is a very outstanding eminence in the ring of mountains whioh 
embrace Caldera de Tejeda. It forms the western marker of the depres-
sion, rising to a height of 1 375 m, and it is at the southem end of the 
skyline whioh stretches in that direotion from the Tamadaba massif. 
The south side of Alta Vista is almost vertical, a plunge of o. 300 m in 
height. 

One reaches the Alta Vista Mountain by using the forest road from 
Artenara to Tamadaba. After passing D e g o l l a d a d e A c u s a , 
one enters the slope of C r u z d e M a r í a (I 275 m), an eminence 
consisting of salió lavas in a weathered state, at least on the east side. 
One sample from here is (728) an alk. traohyte with feldspar laths, aegi
rine and nepheline and iron ore powder. — Another sample (729) is a 
porphyry with broad laths of alk. feldspar in random orientations. They 
lie in a paste of a trachytoid texture with feldspar rods and aegirine 
prisms and also brown hornblende. There are oocasional crystals of a 
sodalite mineral (altered, but with a olear border zone). This lava may 
be designated a trachjrphonolite. 
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When foUowing the rough divide in the direction of Alta Vista, one 
can see all the way a monoolinal etructure of the saHo volcanic beds. 
They are tilted to the southeast, forming a slope of c. 500 m in height. 
The angle of inclination is c. 40°. 

When approaohing Alta Vista, one will find that the summit consists 
of flat-lying huge banks of lavas, whereas on the slopes lower down 
the inclination towards the Caldera pereists. There is obviously a plañe 
of unconformity here. The presence itself of this plañe is not so interesting 
as its high position (c. 1 200 above the sea). In Alta Vista we find pre-
served an oíd eminence of the baseraent formation and this is the case, 
as we already have seen, with the unconformity in Cordillera del Horno 
(Sándara Mountain). 

There are only three samples of lava rocks composing the mountain 
according to the author's collection (730, 731, 733). The first is a phono-
lite or a traohyphonolite with olear phenocrysts of euhedral alk. fdd-
spar with Karlsbadtwins (ind. of refr. < balsam.opt. ohar. —) in apaste 
filled with feldspar rods containing scattered nepheline crystals and also 
dark streaks of aegirine microlites and ore. Texture is trachytoid. )̂ 

No. 731 is from a somewhat lower level in the east side of the mountain; 
it is fine-grained, dark-gray. Micr. it shows no phenocrysts either of 
feldspar or mafic minerals. The former appears in the paste as tiny laths 
mingled with aegirine prisms and ore powder (no foid mineral). 

No. 733 is a lava from the westem edge of the mountain (high level) 
and consists micr. of olear phenocrysts of alk. feldspar with Karlsbad 
twins lying in a paste filled with tiny laths of feldspar in a traoh3i¡oid 
texture. They are mingled with streaks of altered aegirine (?), dark 
(iron-stained) surrounding crystals of nepheline (turbid). Stray prisms 
of brown hornblende are also seen. They show pleoohroio ohanges from 
yellow to dark brown. The alk. feldspar has the properties of sanidine. 
The lava belongs to the table mountain (the capping) series of Tamadaba. 

The crest of this mountain range from Cruz de María to the northem 
foot of Alta Vista is, as we have found, composed of the inolined traoh3rtio 
— trachyphonolitio series. To the west of this divide, the slopes are like-
wise steep but not smoothed by any structural planes. They are formed 
into «staircases». Here the lava and tuff beds lie in a fíat position. They 
continué to the north into the Tamadaba table mountain, — and in the 
opposite direction they reappear in the summit of Alta Vista. 

*) Cf. microphoto 2, píate 1. 
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B a r r a n c o de T e j e d a 
with its left hand tributary barrancos 

Barranco de Tejeda, with its continuation down to the north-
westem sea shore — «Barranco de la Aldea» —, is the most important 
draínage way in the island, having its begin in the very heart of the cen
tral highland. From the head arm — B a r r . de la C u l a t a — to the 
mouth of the (mostly dried up) river at P l a y a de l a A l d e a , it 
measures c. 25 km. Its oanyon haa in its upper course a steep gradient, 
lower down it is getting more gentle, and the last distanoe to the sea is 
passed in a braided course. — Tributary canyons are relatively few in 
number, the most important being B a r r . de C h o r r i l l o , B a r r . 
d e C a r r i z a l and B a r r . de S i b e r i o — all from the left side 
(of. the map fig. 27). From the ríght there are but insignificant barrancos 
as B a r r . d e l R i n c ó n and B a r r . d e l S i l o . In its lower 
course the river orosses a mounteún barrier before reaohing the lowland 
of Aldea de San Nicolás (Cf. with the map fig. 32). 

All the mentioned barrancos represent very deep soars in the island 
structure, and for this reason they are of the outmost importance to 
the geologist. Suoh great profiles are not to be expected in the neigh-
bouring island of Tenerife, in which erosión has only furrowed the slopes 
and left the island nucleus intact. There the only informations about the 
oonstitution of the hidden interior can be won from volcanic ejecta 
strewn into the surroundings of the central volcano Pico de Teide. 

In Grand Canary the Tejeda drainage courses were studied by the 
author in many pcurts, ohiefly along the master canyon, to a lesser extent 
along Barranco de Siberio. The remaining barrancos were visited only 
in their upper courses in connection with a study of the so oalled laderas, 
i.e. the sides of what is known as Caldera de Tejeda (above described). — 
A oertain number of samples was brought together representing many of 
the rock types met with along the gorges. In this respect muoh material is 
still needed to illustrate the intrioate conditions revealed in these depths 
of the island. Lack of time and lack of anappropriatetopographicalmap 
have prevented the author from carrying out a detailed rock-survey. — 
But there are also other questions to olear up; chiefly oonnected with 
the fracture teotonios of the área and with the different stages of erosión. 

If we now look at the geological complexes revealed in the deep outs 
of the canyon, we have first to examine a series of d i s l o c a t e d salic 
lavas of a pale-grayish colour. They are apparently all traohytic rocks 
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but to Bome degree deoomposed, at leaet on the surfaoe. The rock ground 
is soft or brittle and shows rusty patohes, and it seems these sprínklea 
are due to deoomposed iron sulphides. — Suoh lavas can be followed for 
long dístanoes down the oourse of the oanyon, and they oan be seen also 
on rather high levéis above the bottom of the same. 

These traohji^es are to some extent replaced by bosses and great 
dikes of salió, granular plutonio rooks (syenites etc.). A multitude of nar-
row dikes interseot the ground. 

The oldest sallo lavas the Tejeda sodatraohytes and 
traohjrphonolites 

When speaking about the geologioal oonditions in Barranco de la Cu
lata (Chapter 10) we have already found that the deepest part of this 
gorge exposes a complex of pale-coloured trachjrtic lavas showing a 
weathered state. This complex is with u n o o n f o r m i t y capped by 
a series Of R.N. agglomerate, sandstone and conglomérate layers all lying 
in a fíat position. Their top is orowned with basalt lava beds. The salic 
basement is — like the overlying formations — crossed by innumerable 
dikes of lamprophyric and salió oomposition. 

If we now go down from this gorge along the bottom of the ma«ter 
canyon whioh begins in the vicinity of V i l l a de T e j e d a (level 
730 m above the sea) we will pass good outcrops of the dislocated traohy-
tes at La S o l a n a . River erosión has out deeply into this rather soft 
ground. In late-Quatemary time (?) the gorge had been filled with a 
basalt lava stream, but this is now cut across, and of the fill only terraoes 
on both sides have been left behind. 

The traohyte banks are here tilted to a southeasterly dip. The rooks 
are deoomposed in spite of the young erosión forms, and it is not easy 
to obtain a fresh hand specimen. The sample that I took (637) is rela-
tively fresh, however, and it shows micr. a trachytic texture with tiny 
feldspar rods and without any phenoorysts of feldspar. The ind. of refr. 
is below balsam. Mafics are not present exoept minute flakes of brown 
mica. Opaque patohes are disseminated in the paste. They may corres-
pond to secondary products (of ferrihydrate?) produced by oxidation of 
prímary iron sulphides. (Cf. miorophoto I, píate I). 

The rock may be called an alk. traohyte ô  a pantelleríte. 
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A Chemical analysis of this rock has been carried out with the resulta 
given below: 

Analysis no. 17 Sample no. 637 (HAUSEN 1953) 
of an alk. trachyte exposod in the 
bottom of Barranco de Tejeda, 
vioinity of La Solana, c. 730 m 
above the soa. 

SiOg 63.75% 
T Í O , 0.61 » 
A1,0, 16.71 » 
F e , 0 , 3.29» 
FeO 1.10» 
MnO 0.36» 
MgO 0.28 » 
CaO 0.23 » 
N a , 0 6.09 » 
K , 0 6.40 » 
BaO 0.20» 
P , 0 , 0.04 » 
8 0 , 0.05 » 
CO, 1.27» 
H , 0 + 0.79» 
H , 0 - 0.22» 

Sum: 100.39% 

Mol. prop. 

10572 
76 

163S 
206 
153 
51 
69 
41 

982 
573 

13 
3 
3 

289 
438 

Q 
or 
ab 
C 

en 
mt 
hm 
il 
ap 
pr 

Norm: 

Z Sal: 

Z Fem: 
CaCO, 
CO, 
H | 0 

7.0 
31.91 

. 61.5} « 3 * 
0.8 

91.2% 

0.7 
2.9 
1.3 
1.2 
0.1 
0.04 

6.2 
0.4 
1.1 
1.0 

Sum: 99.9% 

Analyst: Auus HKIKKINEN 

Speo. gr. = 2.66(4-23.6°C) 

NiOQLi valúes: 
= 269, ti = 2.0, p=0 .1 , = 0.1, 

oo ,= 7.4, h + = 11.2, a l=4iy2 , fm 
= 17^2, c = l i / „ a l k - 3 9 «4, 
0.37, mg = 0.10, qz= + l l . 
f m ' = + 2 4 , a l - a l k = + 2 . 

1.4. 

k= 
al-

0 . 1 . P. W. Classif. - I. 5. 
Nordmarkose 

Magma type: nordmarkitic 
Mol. prop. % of normativo feldspars 

Ab:An:0r= 63:0:37 
Mg0:Fe0= 100:0 

RrTTMANN-parameters for nomenolature: 
Al-16.04, FM-5 .46 , Alk-14.64, k -0 .37 , an-0 .02 , ca' 0.07. Soda trachyte. 



New Contributiona to the Geology of Qrand Caneiry 321 

Álthough the rock is slightly slica-oversaturated, no quartz ap-
pears in the slide. The oontent of potash is remarkable; this points to 
anorthoolase as the dominating feldspar. The unfresh state of the rook 
is shown by the presenoe of carbón dioxide. The alteration may be due 
to Bulphurio aoid of prímary iron sulphide (whioh has been axidised). 
In faot I have found impregnations of pyrite in the traohytes below 
Artenara. 

In the following pages we shall mention rather similar lava types of a 
pale-grayish or a pale-brownish tinge. They have all been tilted to an 
angle of o. 46" SE. The same unfresh state can be noted all the way 
along the oanyon. 

At somewhat higher levéis in the south side of the master barranco, 
along the military road to Ayaoata similar types of traohytes are unex-
peotedly met with, as we already have mentioned (page 306). 

If we now prooeed further in westerly direotion along the oanyon, 
though not always along its bottom, sinoe there are no roads, we wiU 
again and again meet the pale-ooloured, tilted salió lavas intermingled 
with boBses of the middle-to ooarse-grained syenitio rooks. The aspeot 
of the plutonios is always rather fresh; this is unlike the case with the 
penetrated traohytes themselves. 

Tuming again to p e t r o g r a p h i c d e t a i l s we may atfirst 
look at some types of lavas (666, 667), colleoted from a looality below 
Artenara. Here a small 'water gallery' has been oponed and the blasted 
rooks lie around (in the right side of the oanyon). The rooks are porphjnrio 
and they oonsist mainly of alk. feldspar as phenocrysts and as small rods 
in the groundmass. Mafio oomponents are oonfined to minute prísms of 
a^rine. In no. 665 there are also grains of nepheline, somewhat altered. 
These rocks may be traohytes or traohyphonolites and in one sample 
hexaeders of pyrite appear. If they really are of lava sheets or if they 
may represent some kinds of dikes oould not be meule olear. 

Still lower down the course of Barranco de Tejeda, one passes the 
foot of the impressive, fortress-like M e s a de A c u s a , rising to the 
right. In the very steep slopes (partly covered by scree) dislooated 
trachytio lavas seem to domínate. They are inclined to the southeast. 
Farther up the slope they are oapped with the fíat lying beds composing 
Mesa de Acusa (see page 330). 

We now approaoh a passage in the oanyon where a small farm — 
L o s P a r r a l i l l o s is situated. A sallo lava.type (677) was taken from 
here. Micr. it is, like the former one, a feldspar rook with small feldspar 
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laths in a traohytoid paste, here mingled with small flakes of brown mica 
and opaque powder. Minute priams of a clinopyroxene are also present. 
Phenocrysts have not been formed. The paste contains vesicles filled 
with a oolourless, isotropio substance (ind. of refr. < balsam, analoime?). 
Between -f nic. the slide looks rather dark, so there must be some iso
tropio Bubstanoe in the mesotasis too. The absence of nepheline is to be 
observed, and quartz is likewise not present. The lava may be designated 
as a trachyte or a pantellerite. 

A ohemioal analysis of this rook was also carried out with the results 
given below: 

Analysis no. 18 

Analyst: A u u s HEIKKINEN 

Spec. gr. = 2.38( + 23.6''C) 

Sample no. 677 (HAUSBN 1953) of 
an alk. trachyte from the bottom 
of Barranco de Tejeda near the 
farm Los Farralillos (not far from 
Mesa de los Junquillos). 

8iO, 89.62% 
TiOj 0.61 » 
A1,0, 18.22 » 
F e , 0 , 2.11» 
FeO 1.39 » 
MnO 0.44 » 
MgO 0.19» 
CaO 0.31 » 
N a , 0 7.82» 
K , 0 5.03 » 
P , 0 , 0.03 » 
CO, 0.81 » 
H , 0 + 3.04» 
H , 0 - 0.61» 

Mol. prop. 
9887 

64 
1783 

132 
193 
62 
47 
66 

1261 
534 

2 
184 

1687 

Sum: 100.13% 

Norm: 

or 
ab 
na 
no 
C 

:!} 
29 
67 

0.9 
1.4 
1.3 

87.1 

E Sal: 90.7 

ol 
mt 
il 
ap 

0.9 
3.1 
1.0 
0.1 

E Fem: . . . . 
Sec. CaCO, 
H , 0 

6.1 
0.6 
3.7 

Sum: 100.0 

NiQOLi valúes: 
si = 236. t i=1.4 , p = 0.1, 00, = 4.3, 
h + =40.3, al = 42y2, fm= 13»/2. c = 
11/2, alk=42y2, k=0.30, m g = 
0.09, q z = - 3 4 . a l - f m ' = + 2 9 , al 
- a l k = ± 0 . 

C. I. P. W. Classif. - I. 6. 1. 4. 
Nordmarkose 

Magma type: normal foyaitio 
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Mol. prop. % of normative feldspars 
Ab:An:Or = 66:0:34 
MgO:FeO = 40:60 

RiTTMANN-parameterB for nomenclature: 
Al-16.40, FM-4.60 , Alk-16.76, k -0 .30 , an -0 .01 , ca ' -0 .53 . Soda trachyte. 

Compared with salió lava no. 637 (anal. no. 17), this is rather similar 
in composition, showing, however, a slight tendenoy to undersaturatíon 
and at the same time a reduced sodium content. This type is also cha-
racterized by a remarkable scarcity of coloured minerals and they are 
both practically feldspar rooks. — A certain water content (of + water) 
indioates a somewhat advanoed stage of decomposition which may cor-
respond to the kaolinization of the feldspars. 

Going further down the master oanyon the trachyte lavas can be foUo-
wed in long exposures. At P a s o d e l a s V a c a s , not far from the 
north side o f M e s a d e l o s J u n q u i l l o s , a sample was taken 
(646) of a grayish trachjrte lava. Micr. it is rather fine-grained with a 
web of slender feldspar laths in the trachytoid arrangement. These laths 
are mingled with an opaque substanoe of mostly irregular forms, ap-
parently of secondary origin. Here and there a pseudomorph filled with 
opacite can be seen, the outlines suggestíng a homblende. Compared 
with other types of the Tejeda trachytes, this is strikingly rioh in the 
opaque substance. The feldspar laths are sanidine (ind. of refr. < 1.64, 
opt. char. —). No quartz could be seen in the slide, and there are no 
signs of mafic components either, except for the pseudomorphs mentio-
ned. 

If we proceed further along the master canyon, we approach the steep 
northem side of M e s a d e l o s J u n q u i l l o s , the strange fortress-
like erosión remnant in this part of the área. The rocky precipioes expose 
a salic lava of a trachytic a«pect (694), very like the types found in the 
upper parts of the oourse. Micr. we will find a fine trachytoid texture 
with feldspar rods, also with some bigger laths of (altered) feldspar 
(Karlsbad twins). No mafic components are seen. There are plenty of 
rusty patches of secondary origin in the paste. The rock is altered and 
the feldspars turbid. No foid minerals can be found. The rock may be a 
trachyte (pantellerite). The lavas here are inclined to the southeast. 
They are orowned on higher levéis by the flat-lying sediments and basalt 
banks of Mesa de los Junquillos (see page 332).. 
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Intrusivo bodies of alk. syenites and nepheline syenites in the dislooated 
traohyte series 

The presenoe of alk. syenites in the Tejeda área was first proved by 
J. BoURCABT (1937), not in firm rock, however, but in the shape of scat-
tered boulders near Aldea de San Niooláa de Tolentino. — I myself have 
encountered these syenites, not only as boulders but also in large expo-
Bures in Barranco de Tejeda and Barr. de Siberio. 

The largest and the most interesting of these exposures was found 
in the steep northem side of the eminenoe on the left-hand side of the 
oanyon, where R o q u e B e n t a i g a orowns the top. Here we wíll 
find a feldspar-rioh, brownish-red, ooarse-grained, plutonio rook without 
quartz — a syenite. It is easily decomposed on the surfaoe. There are no 
distinot boundaries of the host rook — the dislooated traohyte lavas. 
Both typoB seem to be intimately oonneoted, and one gets the impression 
here that a kind of anatexis has ocourred between the trachjrtes and the 
penetrating syenite. 

P e t r o g r a p h i o d a t a . — The author is in possession of 20 
samples of the plutonios inoluding some more basio types (22, 77, 78, 
79, 80, 81, 82, 83, 643, 646, 664, 667, 686, 691, 693, 696, 696, 703, 723). 
There is only one chemioal analysis (693) to be presented. This is not, 
I think, a very severe handioap, sinoe most of these rooks display a 
oertain monotony, as will be apparent in the desoriptions that follow. 

It is still not possible, to fix the areal extent of these plutonios, owing 
to laok of suffioient observations and to the many transitions to the 
host rooks — the traohytes. Only the main stretohes have of oourse been 
established in the geologioal map, in whioh the plutonios seem to domí
nate (in the deepest parts of the oanyons). 

In hand speoimens, most of these salió plutonios are rather fresh-
looking vith glistening feldspar grains of an equigranular size. Dark 
patohes of mafio minerals are seen, the oolour index being fairly low. 
Mior. the texture is miarolitio: the feldspar grains appear as thiok plates 
of a rectangular shape, leaving triangular interstioes between them. 
These pores are either empty or filled with an opaque substanoe or they 
are oooupied by greenish pyroxenes and/or nepheline, also fluoríte. — 
The feldspar is orthoolase or perthite, sometimos albite appears. 
E. JÉBÍBIIKE (1937) has also found sanidine. The mafios are of two 
generations: aegirine augite in larger individuáis and aegirine in slender 
prisms, the latter being the last produot to orystallize (often in radial 
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bundlee, of fig. 2, píate II). Some brown mica can be seen and aleo 
brown homblende. Sphene sometimes ooours in relatively large orystals. 

A typioal sample (693) from the lower ooune of Barranco de Siberio 
(to the Bouth of Mesa de los Junquillos) has alk. feldspar as its ohief mineral; 
ín addition, there is aegirine augite, aegirine (radially arranged aggrega-
tes), brown mica (almost uniaxial) and sphene. Apatite and magnetite 
are aooessories. In the interstioes an isotropio, oolourless substanoe can 
be seen (analcime?). The óptica are: 

Sample 643, Tejeda oanyon, below Boque Bentaiga: 
Alk. feldspar: 270=77° (low-temp. var., orthoclase mioro-

perthite) 
Sample 646, Tejeda oanyon, north of Mesa de los Junquillos: 

Alk. feldspar: perthite (orthoclase + albitic plagioclase with 
An/36o/„) 

Clinopyroxene: c Ay=60''(kemel) 
c Ao=14° (border zone) 

Sample 603, Barranco de Siberio: 
Sphene: 2Fy=20°-33'' 

Sample no. 603 was submitted to a ohemioal analysis with the results 
oommunioated below: 
Analygia no. 19. Sample no. 003 (HAUSBM 19SS) of 

an alk. syenite from the lower oour-
86 of Barranco de Siberio on the 
80uth BÍde of Mesa de loa Junquillos. 

Mol. prop. Norm: 
SiO. 69.76% 9909 or 27.9] 
TiO, 0.86» 107 ab 68.6 5 88.1 
A1,0, 19.00» 1869 an 1.6 J 
F e , 0 , 2.46» 164 ne 0.3 
FeO 1.16» 161 C 1.7 

MnO 0-23» 32 iTSal: 90.1 
MgO 0.42» 104 
CaO 1.09» 194 
BaO 0.23 » 18 
N a , 0 7.00» 1129 
K , 0 4.73» 602 
P , 0 , 0.16» 11 
CO, 0.60» 114 

fo 0.7 
mt 2.0 
hm 1.1 
il 1.6 
ap 0.4 

H , 0 + 1.76» 977 ¿"Fem: 6.8 
H , 0 - 0.49» CaCO, 1.1 

Sum: 99.83% 
H , 0 2.3 

Sum: 99.3 
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Analyst: ACLIS HEIKKINEN 

8p.gr. = 2.57 ( + 23.6° C) 

N i o o u valúes: 
8i = 231, ti = 2.6, p = 0.2, h + = 
22.8, cog=2.6, al=43V2i fni = 
1314, 0 = 6, alk=38, k=0.31, mg 
= 0.17, q z = - 2 1 , a l - f m ' = +30 . 
a l - a l k = +5y2. 

C. I. P. W. Classif. - I. 5. 1. 4. 
Nordmarkose 

Magma type: bostonitic 
Mol. prop. % of nortnative feldspars: 

Ab:An:Or= 67:3:30 
MgO:FeO= 100:0 

RiTTMANN-paraineters for nomenclature: 
Al -17 .10 , FM-4 .83 , 16.23, k - 0 . 3 1 , an-0 .06 , ca' 0.03. Soda trachyte 

(i.e. a plutonio counterpart). 

If we compare these data with those of the traohytes from the Tejeda 
oanyon, we will find rather olese affinities. One is inclined to accept the 
idea that the syenite is the anateotio product of the traohytes (of. anal. 17 
and 18). Taking into consideration the partly undecided limits between 
the traohytes and these granular rocks, we may suppose that the expo-
sures along this deep oanyon have reaohed lévela of the 'anateotio front'. 
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In this case a large amount of the overlying rock masses must have been 
carried away in earlier times. 

As far as I have been able to prove, the syenites in the Caldera área 
never seem to reaoh a stage of silioa-oversaturation, — quartz-bearing 
types (quartz syenites, granites) have not been observed. 

Finally, we may here give in tabulated form the mineral oomposition 
of the granular plutonios found inside the Caldera (page 326). 

Of the types enumerated, the first seven Usted are from Barranco de 
Siberio, the others exoept for 693 (B.Sib.) are from Barranco de Tejeda 
(middle course). The types from the former región seem to be mainly 
richer in nepheline; they can be designated n e p h e l i n e s y e n i t e s . 
They also oontain rather much pjrroxene of the two generations (pyr. 
I is aegirine-augíte and pjn*. II is aegirine needles) associated with ore 
grains and apatite. In 9 of the types listed above an isotropic substanoe 
was found filling the miarolitic spaoes between the broad feldspar laths 
(analcime?). The purest s y e n i t e s are of a rather coarse and agpaitic 
texture, and with a pale-brownish oolour, and they are to be found in 
Barranco de Tejeda. 

Exoept the many large exposures of these feldspar-rich syenites there 
are further b a s i c t y p e s t o b e encountered, I think. Boulders of 
the same have so far not been pioked up in the gravel material filling the 
bottom of the master barranco (lower course). A oloser sorutiny of the 
canyons will certainly reveal exposures of gabbros and other tjrpes; one 
gabbro was indeed found by myself (no sample). In the depth there must 
be many bosses since E. JÉRÉMINE had been able to demónstrate (l.c), 
that the R.N. agglomerate formation frequently carries xenoliths of mon-
zonites, essexites and also of more basic types. They may have been 
dragged by explosions from somewhat lower levéis than those of the 
present erosión surface. 

Dikes inside the Caldera 

In the barranco walls inside the Caldera there are many dike intru-
sions traversing the basement traohytio rocks and also the plutonio 
masses. They also reaoh higher up in the profiles, into the hanging for
mation of the R.N. agglomerates and their intervening basic lavas. 
These dikes can most conveniently be divided into two groups: the salió 
(traohytio-phonolitio) and the basic dikes, ohiefly lamprophjnres. The 
dike Bwarms appearing in the head región of Betrranco de Tejeda have 
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alieady been bríefly oharaoterízed, and they are in the main lamprophy-
res. This time we may look at dikes farther down the master oanyon and 
along the left hand tríbutaríes, ohiefly Barranco de Siberio. The material 
at our diaposal is far from adequate (the number of samples ia only 10), 
and they oompríse ohiefly dikes of salió composition. We wíll bríefly de
soribe the samples oolleoted (40, 77, 84, 85, 674, 704). Conoeming the 
age of all these dikes nothing can at present be stated with oertainty; 
they are, however, all younger than the oíd dislooated traohytes and the 
syenític bosses whioh penétrate the latter. Some are also younger than 
the R.N. agglomerates (both salió and basio dikes). 

Sallo dikes—. A speoial group of dikes can be designated as sheet-
like intrusions of the syenitio magma branohing off the bosses of these 
same syenites (and nepheline syenitee). 

Several dikes of porphyríes were found in the middle oourse of the Te-
jeda oanyon. One sample (704) shows mior. phenoorysts of an altered 
alk. feldspar in a paste filled with feldspar rods in the traohjrtoid tezture. 
It also oontains streaks of an opaque substanoe and powder of ore. No 
mafio oomponents are seen, only pseudomorphs oonsisting of iron oxide 
and also oaloite. Apatite is an aooessory. The rook may be a kind of 
bostonite, supposing the feldspar to be of an alkaline nature. Other dikes 
found in the right side of the oanyon below A r t e n a r a (lumps of 
rook obtained at the mouth of a water galley) seem to be of a similar 
nature. But there are also different types. In one sample (666) there are 
mior. elongated prísms of a pale-ooloured olinopjrroxene and of brown 
homblende (opaoite-rímmed), but no feldspar phenoorysts are seen. The 
paste is very fine-grained, oontaining not only feldspar but also minute 
orystals of a sodalite mineral. Zeolite is also present. The dike rook may 
be olassified as a kind of phonolite; a diagnosis is diffioult owing to the 
alterations. 

Further down the master oanyon is a dike oriented E—W near the 
farm Los Parra l i l los (not far from Mesa de los Junquillos) intefseot-
ing the traohytes dominating here. The sample (674) is mior. a porphyry 
with lai:ge phenoorysts of alk. feldspar (somewhat altered) lying in a 
paste of feldspar laths and aegiríne needles in a traohytoid texture. The 
aegiríne also appears in ooronas surrounding small orystals of nepheline. 
There is also anisotropio, oolourless mineral in the paste showing opt. 
ohar. + and a small opt. angle. The rook is a phonolite. 

If we now pass over to the lefb-hand tríbutary of B a r r a n o o d e 
S i b e r i o (whioh was followed for some km upstream) several dikes 
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were obeerved oroesing the great bodieB of alk. syenites exposed in the 
oanyon walls. They are all mior. of the traohytoid phonolite type of salió 
dikes (77, 84, 86). They oontain nepheline orystals together with the 
leading alk. feldspar, the latter appearíng in the two generations of oom-
ponents. Aegiríne is the mafic mineral, oonfined to the paste, where it 
surrounds the nepheline orystals. Brown homblende was also observed 
in one case. In no. 85 the nepheline playa the role of phenoorysts around 
whioh the stream-lined paste forms graoeful curves.̂ ) 

There are other dikes and intrusivo masses of fine-grained salió rooks 
along the lowest oourse of the Tejeda oanyon, orossing the series of 
salió lavas in the mountain barrier traversed by the oanyon. They will 
be described later on (Barr. de la Aldea). 

The general impression from an examination of the salió lavas ex
posed in the oanyon of Tejeda is that of a rather deoomposed state of the 
rooks, and this aspect can be notioed all the way from Barranoo de la 
Culata down to the vioinity of Mesa de los Junquillos. These lavas have a 
whitisb-grayish oolour and they are dotted with rusty patohes or streaks. 
The oonsistenoy is aoft. On the other hand, the penetrating ooarse-
grained syenites are firesh looking with their glistening feldspar orystals. 
If we were faced with a regional weathering of this part of the island 
struoture, suoh a oontrast would be diffioult to explain. It seems more 
probable that the traohytes have been affeoted by post-maigmatio gases 
emitted from the plutonios in the depth. 

This softness of the oíd, dislooated traohytes seems to be of great 
importanoe as regards the origin of the deep gorges in this área. 

We still have to deal with two erosión witnesses olosely assóoiated 
with the Tejeda oanyon, the one on its right, the other on its left side: 
M e s a de A o u s a and M e s a de l o s J u n q u i l l o s . I have to 
some extent examined these two peouliar land forms; they seem to próvi
do aolue (at least to some degree) to the explanation of the origin of the 
so called Caldera de Tejeda. 

)̂ Dikes of basio ootnpoflition (lamprophyres etc.) will not be treated here 
owing to lack of material. They do occur, however, rather frequently alóng 
the canyong. 
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Mesa de Acusa (1 000 m) 

Mesa de Acusa lies as a kind of terrace on the right side of the master 
canyon, at a point where the latter curves to the south and where two 
left hand tríbutaries are reoeived: B a r r a n c o d e C h o r r i l l o 
and B a r r a n c o d e C a r r i z a l . The upper edge of the mesa lies 
c. 900 m above sea level and there is a very pronounced escarpment 
facing the canyon in which the different formations composing the mesa 
are displayed. The reader is referred to the profile in fig. 31. 

We may briefly examine the various lithologic complexos starting 
from the bottom of the canyon. 

The rock ground in these deep cuts consists of the oíd dislocated 
trachytes which have an inclination to the southeast (c. 46°). In this 
series there are some coarse-grained plutonio bodies without any dis-
tinct borders at the host rock. Great boulders of these plutonios — most-
ly alk. syenites — have ologged the bottom of the canyon. 

If we climb the steep slope to the edge of the mesa, we will meet 
with a distinct p l a ñ e o f u n c o n f o r m i t y (ato. 700 m in height), 
a geological limit: over the truncated edges of the inclined trachyte banks 

OUTIM b«Mlt 

^ / / / / / / 
Fig. 31. Mesa de Acusa, Caldera de Tejeda seen from the canyon (fr. ENE). 
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rests a thiok bank of a gray phonolite (or traohyphonolite) lava with 
vertical columnar jointings in a fíat position. The plañe of unconformity 
Í8 also marked by the presence of deoomposition (kaolinite?), a whitish, 
cnimbled rock, in which ground water also appears. The vertical wall 
of this lava cake measures at least 60 m in height. A sample of the lava 
(65) has a fine-grained trachytoid texture, in which there are big orystals 
of a clinopyroxene and alk. feldspar (altered). The paste chiefly oonsists 
of tiny feldspar laths mingled with prisms of pyroxene and scattered 
resorbed grains of brown homblende. Iron ore grains are sparse. The lava 
may be called a traohyphonolite (altered), rather distinet from the types 
met with further down in the canyon (the dislocated series). 

This lava bank seems to be of great extent and reaches far to the 
northeafit (in the direction of Artenara), always forming a marked escarp-
ment towards the Tejeda canyon. 

Continuing our climb up the steep slope above the plañe of uncon
formity and croBsing the mighty trachyphonolite lava cake to its upper 
edge, we will find it capped with a basalt lava sheet. Uphill there foUows 
first a large mass of the R.N. agglomerate with vertical precipices. A 
great number of cave dwellings, hewed out by aborígenes in pre-Spanish 
times, are still oocupied by the islanders. The thickness of this agglo
merate bank was estimated to c. 60 m. Upward in the profile this chaotic 
agglomerate is replaced by stratified oonglomerates and sandstones, 
apparently fluviatile deposits in the Caldera basin, when its floor lay 
much higher than the bottoms of the present gorges. — These strata 
form the basis of basalt lava sheets (671, 672). Mior. it is an olivine 
basalt. The olivine phenocrysts are mostly transformed into red-brown 
iddingsite. There are also euhedral crystals of augite (Ti-augite) lying 
in a groundmass of plagioclase laths (sparsely), augite and magnetite. 
There are also isotropic turbid patohes, perhaps analoime. The types 
may be designated picrític basalts and differ from those in Mesa de 
los Junquillos. — The Acusa basalt forms two beds with sandstone 
layers between. The upper sheet is capped with loóse material (lapiUis). 

These olivine basalts have no conneotion with the olivine-bearing 
basalts in the highland border above Artenara. The break may, however, 
be due to later erosión. 
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Mesa de los Junquillos (860 m) 

Thi8 is the other remarkable erosión witness inside the Caldera, at 
a level whioh also antedates the exoavation of the present gorges. It is 
a narrow eminenoe extending eastwest, not unlike the hull of a steam-
ship, at the westem termination of a long divide whioh separates Bar
ranco de Carrizal from Barranco de Siberío (two left-hand tributarles to 
the master oanyon). The máximum height of this mesa above the bottom 
of the latter is o. 500 m. The top is fíat, the sides almost vertical down 
to a socle, the sides of which are also steep reaohing down to the gravel-
filled bottoms of the confining barrancos. 

The socle of Mesa de los Junquillos consists, as we have already men-
tioned, of the oíd traohyte formation in a dislooated position. The banks 
of these lava sheets have a dip to the southeast of c. 46°. They are in places 
penetrated by dikes and small stocks of a fine-grained traohyte; rocks 
that are desoríbed later on. 

The top sheets of Mesa de los Junquillos consistofbasaltswithinter-
stratified sandstones and conglomerates. The uppermost lava bank is 
crowned with a thick oake of the B.N. agglomerate. 

It is evident that Mesa de los Junquillos represents the remains of an anoi-
entfloor of the Caldera-depression like Mesa de Acusa. The eminenoe was 
carved out after the spreading (and the lithification) of theR.N. agglomerate 
masses. 

The basalt lava banks were examined during a stroll along the north 
side of the mesa. There are 3 samples available (678, 680, 683) from lower 
lava sheets. Micr. the first is a tjrpioal olivine basalt of the more picritio 
kind with pheiíocrysts of olivine and augite. The groundmass consists of 
plagioolase, augite and ore and patohes of a oolourless, isotropio substance, 
perhaps analcime. Olivine is rimmed with iddingsite and augite is zonal. 
The texture of the paste is basaltio. — No. 680 is more tephritio in com-
position. Micr. it contains phenocrysts of augite and of brown homblende, 
the latter opacite-rimmed. No olivine is seen in the slide. Magnetite is 
abundant, partly in larger grains. The paste chiefly consists of augite 
prisma and magnetite, feldspar is very sparingly seen. An isotropio 
substance also filis the interstioes (analcime?) here. This lava appears 
in a very thick bank at the eastem termination of the mesa — rídge. 
There is no more basalt to the east (along the divide). — No. 681, also 
from the eastem end of the m^a, is amygdaloidsd. Micr. it shows only 
augite (no olivine, no homblende) in a paste of plagioolase (oomp. An/40), 
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augite and ore. The vesioles are filled with fibrous zeolite. 
The topmost sheet in the mesa is, as was mentioned, not basalt but 

a thiok bed of the B.X. agglomerate with a fíat top and vertical sides. 
It shows vertical jointings in huge rectangular blocks. Some of them have 
dropped down the sides to the barrancos. This strange, oompletely isolated 
remain of a formerly oertainly extensive formation (covering the whole 
of the ancient, higher-lying bottom of the Caldera) may be oonneoted 
with part of the same formation still to be seen in the broa<l ridge that 
lies between Barranco de Chorrillo and Barranco de Siberio. 

Mesa de los Junquillos was isolated from its surroundings at a time 
when the oross-going gorge of Barranco de la Aldea wa« gradually incised 
into the mountain barríer in the west. It is an integrating part of the 
young relief inside the Caldera created in connection with the lowering 
of the outflow-bottom. 

If we try to compare the stratigraphyin Mesa de los Junquillos with 
that of Mesa de Acusa, we will find some discrepanoies. It is evident 
that the basalt lavas orowning the latter are not oontemporaneous with 
those of Junquillos, sinoe they lie a b o v e the R.N. agglomerate, where-
as the lavas in Mesa de J. lie u n d e r the same formation. Such faots 
speak in favour of lava emissions in the Caldera at different times in 
relation to the great Peléean activity. — It seems the Acusa lavas belong 
to the post-Miooene effusions of olivine basalt lavas which flooded suoh 
va«t surfaoes in the northem half of the island and also in the central 
highland. The part of the same lava inundations (i.e. the lava sheets then 
deposited) that did reach Junquillos may later on have been aboUshed 
by erosión. 

Inside the área of Caldera de Tejeda, there also rises the third erosión 
witness called E l L l a n i l l o , lying on the divide-ridge which forms 
the westem oontinuation of the eminence of Roque Bentaiga. The small 
butte is situated in the fork between Barranco de Tejeda and Barranco 
de Chorrillo. The elevation above the sea is c. 850 m. I had no opportunity 
to visit this eminence. Seen from a oertain distance, it has a dark-coloured 
f lat-lying cap, most probably of basalts resting on a light-coloured socle 
(the oíd traohytes). 
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Later volcanic activity iiiside the Caldera and along its borders 

Iii ilio ])i(>c('(l¡Tig olinptcrs we liave foimd tliat the arca comprised 
by the Tojeda drainage arca has been the site of maiiy volcanic outbiirsts 
of the central type in the island. Tlio latost of these api)areiitly occurred 
in post-Miocene times. But all thcsc successive orífices of great volcanoes 
have been abolished l)y later erosión. Tn tlie arca in question, however, 
there are several volcanoes of an adventive character, partly inside the 
divide, partly u])on it. Most of them seeni to be relatively young, from 
Qnaternary or froni Kul)-Rccent times. 

A ratiier well-])reservcd cinder cone stands on the divide to the east 
of L a C u l a t a by the cumbre road some km from Cruz de Tejeda. I t 
has sent a lava stream down tlie long slope to the Tejeda canyon, which 
has been filled to a certain height. l íut later on a narrow canyon has been 
inciscd into it. 'J'hc lava waJls in this young canyon display columnar 
jointing. One sample (641) is micr. a rather common olivine lja.salt witli 
])lienocrysts of olivine (clear) and augite. The groundmass consists of 
l)lag¡oc]a.sc, augito and ore. The coinposition ai)|)roaclies that of a picritic 
basalt and it shows an affinity to the higldand basalts of a greater ¿ige. 
Since the cono is somevvhat eroded and since its lava which has filled the 
bottom of the canyon has been eroded already in a pluvial period, the 
voleano cannot be vcry young, perhaps Quaternary. 

Another cono stands on the divide between the Tejeda canyon and 
the head of B a r r. d e C h o r r i I 1 o, and a lava has gone down to 
the north. This cone is considerably eroded. 

In the north side of the caldera, not lar from Artonara, there are 
other cones, such as L a C a l d e r e t a with lavas down the slope. — 
Then we have tlu^ two ruins of cones on the divide to the west of Roque 
Bentaiga, on the stretch between it and El Llanillo. 

I'erha])s there are also other cones which have escaped attention. — 
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iS y 111 1) o 1 s : 

1. ()bli<|Uoly liiiUílicd 
á rea (right) — oldost 
t racl iytos . 

2. Dí^nsoly do t tod mar 
ginal zoilos (loft a n d 
iippci-most. pai't) — 
oíd basal is . 

:Í. Hoi iz . s t r ippi 'd iiiaiii 
aroa — the salic serios. 

4. Vort . s t r ipped: phono-
lito mesa wosl, of Al t a 
Vis ta . 

5. Sliadcd ])atchos iii thü 
Tcijoda cai iyon — salic 
iiitriLsivo hodios. 

(i. Hoavy , dashod linos 
{l(>ft) — dislocation zo-
no. 

Kig. ¡!2. Topogr . gool. inap ol I lie niimiilain liarricT of sallo 
Aldea de S. Nicolás, wit h tlic» antiOCcdoiit rivoi' gorgc oC Hurr. do 

Contoiir intorvals 100 m. N —S vcrtioally. 

voloani(^s, n^gion of 

Fojoda (do la.Aldoa). 
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The lower ooune of Barranco de Tejeda 
(the oross-going oanyon, 

cf. the topogr. geol. map fig. 32) , 

This stretch of the barranco, walled in by very steep and high moun-
tain sides, is of o. 4 km ín length and reaohes from the mouth of Barranco 
de Siberío to the plain of Aldea de San Nicolás. The gorge offers an in-
teresting geological cross-seotion through the westem formidable barrier, 
and several tríbutary barranco» have oontributed to the disseotion of this 
mountain block. The gorge has a clearly a n t e o e d e n t oharacter: 
the erosión started at higher levéis, having the fimction as an outlet 
spillway of a pre-caldera basin filled with water (?). The bottom of this 
basin lay considerably higher than the present one. Henee the oanyon 
is here a real w a t e r g a p (to use an expression referring to the Ap-
palachían morphology, in U.S.A.). At the present time no water is run-
ning along the bottom, however, (except in times of torrential rains). 
In bygone days, under a more pluvial olimate, there oertainly existed 
a perennial river. This can be seen for example from the fact that no 
ledges along the gravel filled bottom are visible. The longitudinal pro-
file is smoothl 

The downoutting of the canyon has gone on at the same pace as the 
erosión inside the Tejeda basin behind it: all the gorges there have adjust-
ed their bottoms to this gorge. 

On both sides of the canyon there are geologio exposures to great 
heights, attaining 1 300—1 400 m. Only the steepness of the slopes is 
diffioult to overeóme in many sectora. But on the other hand there are 
insights into the side canyons too, elucidating the inner struoture. The 
author must confess, however, he did not have time enough to his disposal 
to investígate the conditions in detall. Much is to be left for future work. 

The formation traversed by this cross-going gorge belongs to the 
saUc series of volcánica suoceding the west ooast basalts. High bluffs 
of those rocks are exposed in the west side of M o n t a ñ a d e l V i s o 
and in M o n t a ñ a de la F u e n t e B l a n c a . Here also the undei-
lying oíd basalts are visible. — On the other hand no exposures of the 
oldest Tejeda traohytes are to be seen in the gorge W of the junction of 
Barranco de Siberio. 

P e t r o g r a p h i c a l c h a r a o t e r i s t i c s . — We may first 
desoribe the layered series of lavas and tuffs, then we will deal with some 
small intrusive bodies. 
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LavM, tuffs and ígnimbrites in a flat-lying posítion 

As we have found from the desoriptions in the preoeding pages, the 
lavas inside the so-oalled Caldera de Tejeda are in an inolined position 
as far as theír basement is ooncemed. These incUned beds reaoh west to 
the vicinity of the junotion with Barranco de Siberio and here the oross-
going gorge also begins. When foUowing this latter to its end in the low-
land of Aldea de S. Nicolás, one wíll pase an enormous pile of f l a t -
l y i n g voloanio sheets: tuffs and lavaa. In faot, the mountain barrier 
here (dissected by the gorge) is part of the westem formation of salió 
volcanics which we have already treated in some preoeding chapters. 
The reader is referred to the topographioal and geologioal map, fig. 32. 

The author has to some extent studied the geologioal profiles in this 
impressive gorge or »water gap». The roughness of the mountain sides 
here, however, have prevented him from a more detailed study of the 
outorops. The foUowing samples have been coUected: 676, 692, 705, 706, 
712, 719, 720, 723. 

A basement to the flat-lying series is not visible in the canyon. One 
has to foUow it for its entire length and leave its mouth to find outorops 
of oíd basalts at the foot of M o n t a ñ a d e l V i s o (opposite the 
village of S. Nicolás). This does not mean, however, that there really is 
a basalt lying under the salió beds further east. 

The first horizontal voloanio beds to be found when one comes along 
the canyon from the east (and approaohes the mouth of Barr. de Siberio) 
lies at the westem termination of M e s a de l o s J u n q u i l l o s . A 
sample of the lava lying at the bottom level of the canyon (692) is a fine-
grained grayish lava of a felsitio texture without any phenocrysts. There 
are chiefly tiny rods of feldspar in random oríentations mingled with 
opaque grains and aggregates and also with a oolourless substance of 
isotropy whioh may be analoime. The pores are filled with carbonate. It 
is a rock type corresponding to a pantellerite (or traohyte). 

Further down, we approach the reeervoir of C a l d e r o de l a s 
N i ñ a s . But before we are there we pass a very narrow rock gap {an-
goatura) with walls of a fine-grained massive rock (described later on). 
Then we enter B a r r a n q u i l l o de B i g a r o y on the left side of 
the canyon and foUow its steep gradient. Along this there are large ex-
posures of saUc lavas (706, 716). The first is a fine-grained feldspar lava 
also oontaining nepheUne and ore (it seems to^be ilmenite). Miorolitee of 
aegirine also ocour surrounding the small nepheline crystals. The slide 
33 



838 Han» Hauaen 

looks rather dark between + nio., indioatíng a oertain stage of altera-
tion. The lava is a metatraohyte. — No. 716 ia likewise in an altered state 
but it ÍB distínotly porphyrio with relatively large laths of feldspar pheno-
oiysts in a fine-grained paste of feldspar rods mingled with aegirine (?) 
and ore powder. This lava may be of about the same oomposition as the 
preoeding one. 

From the oattle post of B i g a r o y, I olimbed the steep slope in a 
southwesterly direotion, fírst orossing an intrusive body in the lavas — 
a greenish porphyry (see later on). On higher levéis appears a series of 
variegated tuf£s and finally a huge lava bank (no sample). Reaohing the 
foot of an esoarpment at an altitude of o. 400 m above the bottom of the 
oanyon, I found it to oonsist of a oolumnar lava bank of a traohytio as-
peot (706). The rock is fine-grained, grayísh-green and tough. Micr. there 
is a distinot porphyrio textuie with well disoemible euhedral phenoorysts 
of alk. feldspar (altered) in Karlsbad twins. They lie in a paste of feldspar 
rods, aegirine needles in random oríentations and tiny stout prisms of 
nepheline surrounded by aegirine olusters. The rest of the paste looks 
rather dark between + nio. There are also radial bundles of a zeolite. 
The rook may be a phonolite or traohyphonolite. 

Above this bank of lava of many tens of m thíokness, with oolumnar 
jointing, there foUow other lava banks of a great extensión sideways, all 
belonging to the northem promontory of M o n t a ñ a de l a s Mon
j a s . As has been pointed out earlier, the mountain oonsists in its en-
tirety of flat-lying lavas and tuff layers, a verítable table-mountain. The 
thiokness of the salió seríes oan be estimated as o. 1 000 m. 

The slope ríght down to the bottom of the Tejeda (Aldea) oanyon 
exposes several banks of lavas and tuffs; the lowest part oonsists of finely 
stratified tuffs in a horizontal position. They are here orossed by a bos-
tonite dike. 

All the way from C a l d e r o d e l a s N i ñ a s to Aldea de San Ni-
oolás there are flat-l}áng banks of lavas to be seen. Samples 712 and 719 
illustrate the nature of these lavas: they are traohytio, rather deoomposed 
and the oomponents are diffioult to determine, esi>eoiaUy the feldspar in 
phenoorysts and in the paste. The lava banks are large, with oolumnar 
jointings and of a dull, brownish-gray oolour. They are penetrated in 
«orne plaoes by dikes and bosses whioh will be treated below. 
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Intrusive bosses and dikes of trachytio rooks in the horizontal-lying salió 
seríes in the westem mountain barríer 

Thanks to the presenoe of the cross-going gorge of Aldea (or Tejeda), 
before reaohing the lowland of Aldea de San Nicolás a number of intru
sive rocks of an extremely salió oomposition have been disolosed. They 
have found an emplacement through the flat-lying lavas and their tuff 
layers to varying heights above the bottom of the oanyon. They may in 
reality be very numerous, I have studied only a few of them and oollected 
some samples (684, 688, 707, 700, 711, 713, 713a, 714). 

If we prooeed from eajst to west, we first notioe a smaller intrusive 
mass in the steep south slope o f M e s a de l o s J u n q u i l l o s (soole, 
below the oovering basalts). This rook (684, 688) is partly traohytoid, 
partly of a texture without a determined oríentation. The ohief mineral 
is alk. feldspar in tiny laths mingled with irregular small patches of an 
opaque substanoe. No phenoorysts are present of feldspar or of mafio 
minoráis. In the fluidal type minute orystals of nepheUne are present, 
also needles of aegiríne (strongly pleoohr.). The poros in the rook are 
empty. The oomposition points to a bostonite. Owing to the somewhat 
altered state of the feldspar and its small size, no oloeer diagnosis is pos-
sible (// ext., length fast); 

If we prooeed down the master oanyon from the mouth of the left 
tríbutary, B a r r a n o o d e S i b e r i o , we arrive at the narrow pas-
sage with vertical walls of a felsitio rook (711, 713, 713a). The oanyon 
has here out its way aoross an intrusive body of a very fine-grained mass, 
whioh is mior. of the bostonite type. In one sUde (713a) there are also 
relatively largo phenoorysts of alk. feldspar with a fine, polysynthetio 
twinning (opt. ohar. +, albite). Mafio minoráis are not seon in the slides; 
instead there are irregular dark and opaque grains and patohes inter-
mingled with the feldspar rods. The intrusive body in the angostura here 
seems to be of the same kind as that in Mesa de los Junquillos (the socle) 
— a bostonite, tough and with a oonohoidal fraoture. 

Sinoe the walls of the angostura are only some ten m. high, it oould 
not be proved how far up this body has found its way in the series of 
lavas. — Going up a left hand barranquiUo in the vioinity to B i g a r o y 
(mentioned earlier), a great dike with a steep inolination was met orossing 
the flat-lying lavas there (sample 714). It is a bostonite porphyry, rather 
altered. There are euhedral phonoorysts of alk. feldspar (turbid) in a 
fine-grained paste of feldspar rods and magnetite grains and — aggre-
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gates (also skeletal forma); in addition some pseudomorphs appear (after 
homblende?). Fluorite is Been in the cavities. It is possible that this great 
dike is related to the felsite below in the angostura. 

On the way between the previously mentioned angostura and the 
reservoir C a i d e r o d e l a s N i ñ a s , the horizontal layers of reddish 
tuffs in the canyon (left side) are crossed obliquely by a narrow dike 
(707). Micr. this is a porphyry, rather altered, with crystals of feldspar 
(turbid) lying in a paste of a trachytoid texture, chiefly consisting of 
feldspar rods (slender laths) mingled with opaque grains and pseudo
morphs consisting of some opaque substance. The contours suggest a 
former homblende (alk. ferri-homblende?). In the latter there are small 
crystals of apatite. In addition the paste contains gray patches of an 
isotropic nature; they may be a glass residuum. The rock may be a bos-
tonite porphyry, without doubt connected with the previously mentioned 
intrusive bosses. 

At the new dam (Caid. de las Niñas) the canyon passes a very narrow 
angostura, the walls of which do not display any flat-lying lava banks, 
but a massive rock of a duU colour. I did not visit this place but it seems 
evident that we have here another felsitic intrusive boss like that above 
the water dam. The left wall is the end of a large northern promontory 
belonging to Montaña de las Monjas, the right wall corresponds to the 
end of the long ridge of La Cruz del Vaquero. 

Downwards from this angostura, the canyon has a more open profile, 
although the walls are still steep, almost vertical. The road to Aldea de 
San Nicolás foUows a terrace on the right side down to the raouth. Here 
huge banks of lavas are exposed (mentioned earlier). A small intrusive 
body wa« observed not far from the angostura, a light grayish-greenish 
trachyte-looking type (the sample has been lost). 

The cross-going gorge of Aldea (Tejeda), which we have followed 
from the junction of Barranco de Siberio to the mouth above La Aldea 
de S. N., is geomorphologically of great interest — an antecedent water 
gap, to which we will return later on. The reader was referred to the topo-
graphical map, fig. 32. 
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S u m m a r y 

of t h e g e o l o g y i n s i d e t h e T e j e d a d r a i n a g e á r e a . 
After the reader has been in the chapter above informed with a multi-
tude of f jeld and laboratory data about the área in question it may be 
necessary to have a certain conception of the geological structure as well 
as of the development of the great depression. 

According to the stratigraphic principie, we may start our review 
with the relatively oldest líthological complex, then proceed to succeed-
ing formations which have left their traces inside the área. 

On going down to the bottoms of the deep gorges, we will find here 
the formation of salió lavas — t r a c h y t e s a n d t r a c h y p h o n o -
l i t e s , mostly in a weathered state. These lavas have been tilted into 
ísoclinal positions, mostly to the east or southeast. According to two 
chemical analyses, these lavas are of the normal foyaitic to nordmarkitio 
magma types. 

These salic lavas are intimately associated with a l k . s y e n i t i o 
a n d n e p h e l i n e s y e n i t i c p l u t o n i o g r a n u l a r r o c k s . 
The behaviour of these is such that one may suppose their origin to have 
been due to anatexis of the oíd trachytes. It seems that erosión has 
laid bare the subvolcanic levéis of the eruptions of a later formation of 
salic lavas tuffs and ignimrites which constitute the embracing mountain 
barrier in the west of the área. The plutonics are of the bostonitic magma 
type (according to one analysis only). Inside the Tejeda área, this salió 
volcanic formation has mostly been abolished by erosión: we will find 
it only on the outskirts (the divides) in the south and west, where the 
formation lies with unconformity on the tilted trachytes. 

With the beginning of a new volcanic phase, the área was f irst covered 
with some t r a c h y t i c l a v a s a n d t u f f s , then with the R. N. 
a g g l o m e r a t e m a s s e s , apparently forming a continuous oover 
over the área. Altemating with the Peléean eruptions that brought the 
agglomerates to the surface, there appeared l a v a s o f a l k . b a s a l -
t i c c o m p o s i t i o n , spreading sheets which altérnate with the 
agglomerate banks. These basic lavas are of the essexitic gabbroidal 
magma type. 

Both kinds of material were emitted from central vents, most prob-
ably fissures in the highland. 

The agglomerate formation is in tum covered with o 1 i v i n e 
b a s a l t i c l a v a s which have also been emitted from fissures (cer-
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tainly reaohing deeply into the island structure). The material is simatio 
— of the pyroxenitio magma type. 

All these ooveríng formations have afterwards been greatly damaged 
by erosión, so that only traces have been left behind inside the Caldera 
área. 

Besides these lavas, agglomerates and tuffs which have been suo-
cessively laid down upon each other there is a multitude of dikes inside 
the caldera área occurring at all levéis. Generally they may be considered 
as feeding channels for the molten material brought to the surface. In 
some cases also emplacements in the shape of smaller bosaes have taken 
place. There are many kinds of dikes here: ultrabasic basio, intermediary 
and salió are encountered. It seems the ultrabasic ones must be alloted 
to the latest generatíons. 

Of young surface manifestations of protruding magas are the cinder 
cones and their lava streams, occurring partly in the surrounding cresta, 
partly inside the Caldera itself. Their composition seems to be pre-
dominantly ultrabasic. 

Considering t h e g é n e s i s of C a l d e r a d e T e j e d a drain-
age área, we will here speak only in generalized terms. The author has 
discussed the matter in another place (1961) in more details. We may 
here only try to check the events which have in the course of time led 
to the formation of this astonishingly deep scar in the island bulk. 

1. The área was the place of m a n y f i s s u r a l e r u p t i o n s 
of s a l i c g a s - ( a n d w a t e r ) c o n t a i n i n g m a g m a s . The 
eruptions consisted in the emission of rhyolitic lavas, p5Toclastic streams 
(hot avalanches) and the deposition of ashes. Owing to exhaustion in 
the deeper ground of these materials by withdrawal, a s u b s i d e n c e 
o c o u r r e d following a set of fault linea. 

2. The same área (now a depression) was anew the place of e m i s 
s i o n of s a l i c l a v a s , this time of phonolites in great quantity. 
The material covered as it seems the entire island. A c o l l a p s e fol-
lowed alao this time with the concluding eruptions. The depreaaion was 
opened anew. 

3. After a period of erosión v o l c a n i c a c t i v i t y of t h e 
P e l é e a n t y p e started somewhat to the east of the región. Great 
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avalanches f looded the depression and f i 11 e d i t u p to oertain 
heighta w i t h t h e c h a o t i c m a s s e s of t h e R. N. a g g l o -
m e r a t e s . A l k . b a s a l t i c l a v a s were added to these agglo-
merates as altemating sheets. 

4. The central highland including the Tejeda área was the stage of 
great f i a s u r e e r u p t i o n s o f o l i v i n e b a s a l t i c m a g 
m a s , and masses of lavas f looded the ground finding their way also 
down the island slopes in several sectors. The Tejeda área was covered 
by these basalts and they ran over the previously deposited R.N. agglo-
merate masses (already hardened). In this way the depression was to a 
considerable part filled up anew. 

5. N e w d i s p l a c e m e n t s o c c u r r e d in the Tejeda área 
and the depression deepened. A c l o s e d b a s i n t o o k s h a p e . 

6. This basin was gradually filled with atmosphaeric water — a 
l a k e w a s f o r m e d — and a spillway of the lake found its course 
to the west over the mountain barrier, previously formed. 

7. The outflow channel was continually deepened and a crossgoing 
— a n t e c e d e n t g o r g e carne into existence. This was more and 
more incised into the barrier, and at the same pace erosión wtis going 
on inside the Tejeda depression. Muoh of the material previously de
posited was carried away. T h e l a k e w a s d r a i n e d o f f c o m 
p l e t e 1 y. 

8. In Quatemary and sub-Recent time v o l c a n i c a c t i v i t y 
started again, this time ona very reduced scale. Only a small number of 
cones grew up in the immediate surroundings and inside the Caldera. 

Now we have reached the end of our descriptions on the geology of 
Grand Canary, and practically all the field data and also the laboratory 
experiences have been related. The author regrets that he does not have 
an appropriate topographical map provided with a sufficient number 
of locality ñames, to put to the reader's disposal when faced with the 
many barrancos, settlements and towns which appear in the text. 
The appended geological map of the island is a meagre substitute: owing 
to the very reduced scale only few ñames have found room in it. To 
those of my readers who intend to visit the island and on such an occa-
sion will make use of this memoir, I wish to recommend a topographical 
map on the scale 1:50 000 with contour intervals of every 50 m (pro-
jection LAMBERT, »Canaria8»). 
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f i o a t i o n 

1. R o c k t y p e s 

Some attempts have been made at times to classify the igneous rock 
types of Grand Canary, chiefly by S. CALDERÓN Y ABANA (1880) and 
more recently by E. JÉRÉMINE (1933, 1937). Brief quotations froni the 
outlines of these authore have akeady been given in the Historie sum-
mary, so we do not need to recapitúlate them here. The present author 
wishes, however, to stress the importance of the contributions of the 
latter authoress, which have been of great use to him in the preparations 
of this work. There is only one regrettable fact concerning JÉRÉMINE'S 

data: the indications of the localities, from which the samples were taken 
and of their stratigraphical position are often rather vague. JÉRÉMINE 

has not made the collections herself (except during her trip in 1926). the 
material is mainly, as we already have mentioned, collected by J. BOUR-

CART. 

The total number of rock types and varieties recorded in Grand 
Canary is astonishingly large, although there is, of course, only a limited 
number of leading types. These can be divided into the two headcate-
gories: the s a 1 i c and the b a s i c (and ultrabasic) types. Inter-
mediary rock tjrpes are not very frequently present. In order to make 
divisions one has to recognize the colour ratio (index), the textural 
variations, the relative frequency of amygdules in the matrix, the degree 
of glass substanoe, properties besides the mineral paragenesis. Except 
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magmatio rock typea (voloanio and plutonio) there are of oourse also 
pyroolaatic varíeties, including ignimbrites, redeposited tuffs (canto 
blanco) and finally various typea of altered rooks (there are in faot all 
Btages of rock alterations to be found). 

Rooks of sedimentaiy orígin are in the island of rather restrioted 
ooourrenoe. There are the two main groups: the in situ soila derived 
mostly from pyroolastic material and the re-deposited rock waste and 
pjTOolastios. 

A speoial feature in the composition of the igneous rock ground of 
Grand Canary is t h e h i g h f r e q u e n o y of s a l i ó t y p e s i n 
relation to the basic ones. In this respect the island stands alone in the 
whole archipelago, although Tenerife also haa much of the salió types 
besides the basic ones. This oonspicuous abundanoe of salió rooks in Grand 
Canary not only conoems the more superficial formations, but also the 
deeper lying parts of the island, a faot already reoognized by J. BouE-
CART (1937). 

T h e n o m e n o l a t u r e of the rooks in Grand Canary will pro-
vide considerable diffioulties in all cases when chemioal analyses are not 
available. This is beoause most of the lavas are of a fine grain in their 
paste and owing to the frequent admixture of glass substanoe or of the 
deuteric alterations of the components in the II generation. Zeolithisa-
tion is a oommon feature. 

A. RiTTMANN has in 1952 and in his book on Voloani8m(1960) pro-
posed to divide the lava rooks into several «classes» and «fields» within 
a double triangle of the same kind that was used by P. NIGGLI (1923) 
for the plutonio rooks. This división takes into acoount only the sahc 
mineral components and the colour ratio (vol. % of mafics). Referring 
to the double triangle of RITTMANN we may enumérate all the »classe8» 
and the »field8» having representativos among the rooks in Grand 
Canary (leading types): 

Clas8 I. Rhyolitic volcanites 
Field 1 a. alk. rhyolites eenau stricto (with sanidine etc.) 
Field 1 b. Na: rhyolites (with anorthoolase, aegirine etc.) 

Ckisa III. Trachytic volcanites 
Field 6 a. alk. trachytes senau atricto (with sanidine etc.) 
Field 6 b. Na: trachytes (with anorthoolase, etc.) 

Claaa IV. BaaaÜic volcanites 
Field 10 b. basalts (40-75% mafics) 
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Clasa V. Phonolitic volcanitea 
Field 11 a. nepheline and sodalite phonolites 

Class VI. Tephritic volcanites 
Field 13 a. phonolitic nepheline tephrites 
Field 14 a. nepheline tephrites (or analcime tephrites) 

Clasa VIII. Ultrafemic volcanites 
Field 18 a. picrites (divine dominating) 
Field 18 b. mafites (augite dominating) 

There are of course several transition types within and between these 
groups (claeses and fields), but the grouping may hold good for the ma-
jority of the types encountered. At is found in the descriptivo Part I 
there are in fact many dubious cases quantitatively of lesser im-
portance. 

In trying to find a suitable nomenclature to our rocks we ought to 
make use of the proposals given by A. RITTMANN (1952). He has elabo-
rated graphic keys for: 

1. determinations of volcanic rocks whose raode is exactly known; 
2. determination of volcanic rocks whose mode has been estimated; 
3. determination of volcanic rocks the chemical analyses of which 

are available. 
Exact mode of the rocks by using the Integration stage has only 

exceptionally been calculated. In the case of key no. 2, i.e. when the 
groundma«s is very fine grained, partially or corapletely glassy, or when 
some of its minerals have been subjected to alterations, the estimation 
has been rather approximative. NIGGLI had proposed to use the prefix 
»pheno-» to the ñame chosen for the rock, thus leaving the composition 
of the groundmass somewhat uncertain. This prefix has not been used 
in this paper. 

Key no. 3 referring to all the rocks which have been chemically ana-
lysed, has been used in 19 cases; the RITTMANN diagrams have given a 
graphical solution of the ñame question. For the use of the diagrams 
weight percentages of the analyses have been partly transformed and 
arranged inte a number of groups with the following symbols: (SiO]), 
Al, Alk, (CaO), FM, k, an, and ca". These valúes have been added toeve-
ry analysis in the descriptive Part I, and the ñame of the rock found 
with the aid of the diagrams has been added. 

E. JÉRÉMINK (1933, 1937) has used rock ñames according to the 
nomenclature of A. LACROIX. The present author haa in his quotations 
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made use of these too. Analyses published by this authoress have not 
been calculated according to the RiTTMANN-procedure. 

Classification of the leading types of igneoua rocks in Orand Canary 

Plutonic rocks: 

Volcanic rocks: 
Lava rocks: 

alkali syenites, nepheline syenites, monzonites, essexi-
tes, olivine gabbros, anorthosites, theralites, p5Toxeno-
lites. 

pitchstones, vitrophyres, rhyolites, light latitee, pan-
tellerites, comendites, rhyotrachytes, sodatrachytes, 
trachyphonolites, nepheline phonolites, hauyne (no-
sean) phonolites, tahitites, ordanchites. 
sakalavites, trachybasalts, olivine-andesine-trachy-
basalts, plagioclaae basalts, tephrites, basanites, oli
vine basalts, dark nepheline basalts, picritic basalts 
(with limburgites, ankaramites), ankaratrites. 

Pyroclastic rocks: puzzolane {trass), ignimbrites, phonolite tuffs, Roque 
Nublo agglomerates, basalt tuffs and agglomerates, 
decomposed tuffs (mostly basaltic). 

Dike rocks: bostonites, tinguaites, phonolitic dike rocks, mon-
chiquites, camptonites, a.o. lamprophyres, ankaramitic 
dike rocks, madeirites. 

A number of the ñames above has been obtained by using the key 
no . 3 of RlTTMANN. 

In the general petrographic characteristics to foUow the orden in the 
scheme above will be maintained excepting (in parta) the pyroclastic 
rocks and the plutonics, the latter forming a concluding chapter. 

Finally, we may insert here the double triangle according to NIQGLI 

(1931) and TROOER (1938) referring to the salió modal composition of 
volcanic rocks. Colour index (vol. % of mafics) oould also be indicated. 
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Q — quartz 
A — Krfeldsp. incl. 

Abo—10°/o 
C — anorthite incl. 

A b o — 86»/(, 
F — foid min. 

I — VIII = classes 
(limits not eap. ind.) 
1 — 23 = families 

III/I ClV 

R h y o l i t e s , t r a o h y t e s a n d t h e i r p y r o o l a s t í o s 

A great many kinds of these voloanics have been mustered micro-
soopically, most of them from the westem mountains (Montaña del Homo, 
Mont. del Viso and Mont. de Tamadaba), a oertain number from the 
deeper parta of Caldera de Tejeda, some also from the north ooast. 

It is difficult to charaoteríze these rooks in general terms, since they 
show a great variety — not so muoh in their mineralogioal composition 
as in the their textures and their extemal aspect. — Most of them are 
porphyrio, they oontain feldspar phenoorysts of euhedral shape (or 
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there are only fragments of feldspar) enclosed in a fine grained paste. 
The feldspar seems mostly to be anorthoclase. Quartz has only ocoasional-
ly been seen in the elides, even the rhyolites are peor in this mineral. 
Mafics are rare, there are small flakes of brown mica or small prisms of 
a clino-pyroxene and soattered grains of iron ore. Small grains of nephe-
line can occasionally be seen in the uppermost sheets of lavas, represent-
ing a kind of transition to the phonolites. — The texture is in parta 
without any lamination, but often laminated with beautiful flow traces: 
streaks of fine grained groundmass altemating with glassy zones or 
elongated vesicles filled with tiny tablets of sanidine and powder of iron 
ore. Trachytoid arrangement of the small feldspar laths is a common 
feature. 

There are plenty of streaky textures to be seen. In some cases — 
especially when feldspar phenocrysts have been crushed and the frag
ments strewn in long rows in the flow direotion — one is struck by a 
resemblance with the ignimbrites described from many parts of the 
world, where rhyolite voloanics have been found in greater thioknesses. 
Here is not the place to enter into discussion about these pyroclastics 
— the material at hand is not comprehensivo enough. — We may only 
refer to some papers of later date (S. HJKLMQVIST 1966 and F. R. BOYD 

1961). The ignimbrites do appear generally as very thiok banks of wide 
extensión showing columnar jointings (C. A. COTTON 1952, A. RITTMANN 

1960). The same is the case with the series of rhyolites-traohytes exposed 
in the westem mountains of Grand Canary. These things will be brief-
ly mentioned in the chapter on Systematic geology. 

In the deep erosión channels of Barranco de Tejeda and its tributa-
ries we will f ind plenty of fine grained traohyte lavas and also of varieties 
with the aspect of ignimbrites. Micr. the trachytes have phenocrysts of 
anorthoclase, lying in a trachytoid groundmass of small feldspar laths 
and miorolites of a pyroxene. The lavas have undergone alterations (kao-
linization?), the rocks are of soft consistency. This circumstance has faci-
litated the work of erosión in the canyons. These often intense alterations 
are due to an original impregnation of the rocks with iron sulphide which 
has been oxydished to rusty patches, and sulphurío acid has beengene-
rated soaking the rocks. 

The whole oomplex inside Caldera de Tejeda represents an oíd vol-
canic formation in dislocated positions. We will later on retum to this 
formation. 
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2. N e p h e l i n e p h o n o l i t e s 

This formation, next in age after the rhyolite-trachyte formation in 
the western mountains is a characteristic lithologic unit. Externally 
the rocks are dark-brown to nearly black or dark-grayish and they are 
laminated (platy). On the cleavage planes one will se gHstening feldspar 
phenocrysts of dark colour. The lamination has been caused by the fabric: 
micr. one will find a distinct parallel texture of the feldspar laths both 
the phenocrysts and the small rods in the groundmass. The rocks also 
contain plenty of aiegirine needles arranged in the same direction. Be-
sides there are always nepheline crystals interstrewn, chiefly of smaller 
dimensions, however. The feldspar phenocrysts seem to be anorthoclase. 
An average composition of these phonolites is as follows (in vol. %): alk. 
feldspars — 60, nepheline — 10, aegirine — 20, ore — 10. 

These phonolites belonged to a great volcano of the central type 
covering with its lavas most of the island. Now only the southern sector 
is to be seen, and the original grade of the slope is here conserved. 

These phonolites are exceedingly typical in their appearance chiefly 
due to the distinct lamination that produces a debris consisting of slabs. 
The lava sheets are of great thickness, and they generally altérnate with 
tuff banks of brownish or reddish colours. In the surface these dark 
phonolites are nearly white, they are covered with a film of kaolinized 
rock. 

The presence in the surface of the freshly broken rock slabs of glisten-
ing, large feldspar phenocrysts has justified the ñame »8tar stone» {»roca 
de estrellas»), 

T h e p u z z o l a n e {canto blanco) 

This pyroclastic deposit represents an important member in the 
volcanic sequence of the island. It is also of practical use (construction 
material). The deposit is not unique in the archipelago, it occurs also in 
Tenerife, here in major quantities. 

The puzzolane is an unstratified cream-coloured, rather fine grained 
pumiceous mass, either homogenous, or it contains more or less of xeno-
liths of dark lava rocks, sometimes arranged in horizontal «rows» (in 
vertical profile). In the pumioe there are frequently vesioles, either empty 
or filled with a canary-yellow powdery substance (a kind of zeolite). The 
mass is divided by great vertical diaclases, and these are of some use 
in the quarrying work. 
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Microscopically the texture is that of a glassy pumice powder with 
plenty of feldspar fragmenta, mostly sanidine, occurring also aa tiny 
platea. Mafio minerals seem to be absent. In the pumice there is alao 
free silica, judging from a ohemical analysis of a puzzolane from the 
quarries at San Lorenzo. It oannot be stated, however, if the silioa sur-
plus is of primary or of secondary origin. There are mior. minute grains 
of iron oxide, disseminated. The puzzolane muat have been swept down 
the slopes mingled with hot water, an avalanche of a paste, a mudstream 
of low viscosity. I t ran down where appropriate runways existed and 
filled up lower grounds, sometimes to an astonishing thicknesa. These 
mudstreams did consolídate chiefly by zeolitisation in the intergranular 
spaces. — The hot streams were of course devastating to the planta and 
animáis that happened to exist in the way. In Tenerife there have been 
found remains of Testudo Burchardii AHL and aleo empty cylindrical 
hoUows that may be casta of tree tninka (so called cañones). 

This peculiar tuff mass seems to correspond to the Germán Trass 
of the Laacher See región, described by K. VOLZING (1909—1910). 

The puzzolane has since long time been quarried. Chief looality of 
puzzolane in Grand Canary is in San Lorenzo, at a relatively short dis-
tanoe from Las Palmaa. Ánother important occurrenoe is in the far south 
at Arguineguín. Here explotation has still not commenced.^) Chief uses 
of the rock ia for building purpoaea, alao for the fabrication of pieces 
composing the irrigation cañáis. In Tenerife the puzzolane has been 
used as a raw material for production of hydraulic oement (at Puerto 
de Cristianos). 

T h e R o q u e N u b 1 o - a g g 1 o m e r a t e s 

This ñame refera to a lithologic unit in the island and has been lent 
from a well known land-mark in the mountains — oonsisting of the same 
material — an erosión witness Roque Nublo (frontispieoe) — 'The Rock 
in The Clouds" as it may be called in English. The agglomerate consista 
of a ohaotio mass of a brownish pumice matrix with plenty of inter-
mingled stones and boulders of angular forms. The masa is rather firm-
ly lithified, but it is dissected by huge vertical joints or diaclases. Thiok-
neas ia varying, but attaina in the more central parta c. 100 m; sometimes 
more. A rough horizontal sheeting is perceptible. 

*) Aocording to reoent information a oement faotory has started in Argnineguín, 
bttsed on the same puzzolane 

23 
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There is no chemical analysis of the matrix at hand, but it seeras to 
be of salió composition. On the other hand we have the xenoliths con-
sisting partly of deep seated rock types, according to E. JÉRÉMINE (1937) 
nepheline monzonites, essexites, theralites, pyroxenolites and horn-
blendites. These types are considered by JÉRÉMINE the intrusive facies 
of lavas. They are proofs dragged to the surface by the eruptions of the 
pumice masses. On the way also sorae effusive rock types were caught, 
judging from some samples collected by the present author; they are 
of tephritic composition. 

The Roque Nublo agglomerate has originated by Pelóean eruptions 
from some orifices in the central highland, there is no doubt about that. 
The great thicknesses met with in the still remaining sheets of agglo
merate covering most of the central highland strengthens such an as-
sumption. Down the slopes the thickness diminishes steadily. 

The true agglomerate has no stratification as we already have point-
ed out. There is only a rough parting into thick horizontal sheets in 
parts interfoliated with tephrite lava banks (see further on!). In some 
places the agglomerate has been, however, transformed into a stratified 
sequence of conglomerates and sandstones, representing no doubt water 
transported and from water deposited materials, derived from the (still 
not Consolidated) agglomerate masses. These true s e d i m e n t a r y 
d e p o 8 i t 8 will be dealt with in a following chapter. 

There were consequently two different phases of deposition: a Pe-
léean explosión period with glowing avalanches covering most of the 
island, and a succeeding phase of water transport of the already deposited 
(but not solidified) material down the slopes and deposition into occasio-
nal basins lying in the way. 

Na : r i c h s o d a l i t e - h a u y n e b e a r i n g p h o n o l i t e s 

This is an interesting group of phonolites differing from the phono
lites in the southem sector. Extemally they are not dark and platy, 
but of greenish tint, massive and dotted with white feldspar phenocrysts. 
Micr. they reveal a rather different composition, chiefly by the presence 
of a sodalite mineral as one of the essential constituents. 

These greenish phonolites are the result of múltiple vents eruptions 
and the vents are eaaily located thanke to the necks which the eruptions 
have left standing. But there are also lava fields in the surroundings. 
Chief área of the exposures is in the central highland c. 1 500 m above 
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the sea. The eruptions are of later age than the deposition of the R.N. 
agglomerates (see later on, chapter on endogenic events!). 

Micr. these lava rocks are distinctly porphyric. There are alk. feld-
spars in bread laths, they are anorthoclase. Besides there are the well 
developed crystals of a sodalite mineral, chiefly as it seems hauyne. The 
crystal forma are often corroded as it was mentioned already. Mafic 
phenocrysts are greenish clinopyroxene, euhedral and with good cleav-
ages. I t may correspond to aegirine augite. In the groundmass there is 
a second generation of pyroxene, small green prisms of aegirine. Sphene 
is a rather common constituent. Tiny laths of feldspar fill the ground
mass, they seem to be oligoclase. Accessories are magnetite (or ilmeno-
magnetite) and apatite. 

There are hauynophyres, tahitites and ordanchites to be mentioned. 
The lavas seem to have been of high viscosity, since they have accu-
mulated above their vents (forming necks). Also the cumulo-volcanoes 
at Arucas and Cardones on the north coast demónstrate the same vis
cosity. These two volcanoes consist as it was pro ved already by E. J É R É -
MiNE (1937) of tahitite and ordanchite respectively (the latter carrying 
a basic plagioclase instead of anorthoclase). 

These (according to two chemical analyses) strongly i\ro-enriched 
lava rocks, at the same time silica-undersaturated, represent the last 
eruptions of salic magmas of alkaline charaoter in the island, as it will 
be pointed out more closely in a succeeding chapter. This groupofvol-
canics is not very common in the Ganarían petrographic province, and 
even in Grand Canary their relative quantity is of no great iraportance. 

L a v a r o c k s o f b a s i c a n d u l t r a b a s i c c o m p o s i t i o n 

We may have a three-fold división of this large group (disregarding 
here the relative age of the formations). 

1. Plagioclase basalts. 
2. Alkali basalts (tephrites and basanites). 
3. Olivine basalts ranging from ordinary olivine basalts to ultrabasic 

types (ankaramites, limburgites etc.). 
The first mentioned group is not very wide spread, it appears chiefly 

along the west coast but in stratigraphically higher positions. The second 
group of lavas has expanded chiefly in the central highland, but also 
somewhat down the slopes of the island in certain sectors. The third 
group is very wide-spread: it covers a great deal of the central highland, 
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the northern and the eastem declivities. Moreover it Í8 exposed ín the 
sea cliffs along the west coaat (under the lavas of the first group), and 
finally these olivine bearing lavas build the many adventive cones strewn 
over the island. 

1. P l a g i o c l a s e b a s a l t s 

These lava^ are characterized chiefly by their porphyritic develop-
ment with clearly visible plagioclase phenocrysts. Composition of these 
plagioclase is c. An/60. Besides there are phenocrysts of augite and mag-
netite (rather plenty present). Vesicles are filiad with calcite but lined 
with a film of chlorite, or there is only chlorite in the fill. The groundmass 
has basaltic texture and is rich in magnetite. According to E. JÉRÉMINE 

(1937) the composition is as foUows: plagioclase — 30%, augite — 25%, 
accessories — 8% and a glassy matríx — 37% (or, if crystallized it con-
tains plag. + aug. + ore). A chemical analysis communicated by her 
reveáis saturation with silica. An analysis of mine of a similar rock is 
slightly more alkaline, and the texture of the groundmass in the same 
rock is trachytoidal (instead of basaltic). The plagioclase is confinad to 
the groundmass, only augite forms the phenocrysts. 

JÉRÉMINE (l.c.) mentions also the occurranca of a sakalavite (in the 
west). 

2. T e p h r i t e s a n d b a s a n i t a s 

This group of alkaline basalts is rather typical of the Cañarían mag-
matic province. The ñamas themselves are oíd, it is true, the first geolo-
gists to use them were A. COBDIER and AL. BBONQNIABT, the latter ap-
plying the ñame basanite to olivine bearing tephrites. Later, these ñames 
seam to hava been forgotten until KARL YON FRITSCH and his country-
man W. RBISS in their now classioal monograph on the geology of Tene
rife dafinitely introducad thase ñamas into the descriptive petrography. 
They racognized the common occurrences of these lava types in the 
Cañarles. Later investigations have only confirmed this experiance. 

BOURCAKT—JÉRÉMINK'S often quotad resaarches in Grand Canary, 
proved, like mine, the wide spread ocourrence of such alkaline basic 
rooks and their dike swarms, as the raader may hava found from the 
descriptiva Part I. More common among the two types ara tha tephrites, 
howevar. We will find these of a rather uniform composition. The lead-
ing minerals of the I gen. are Ti-augite, a brown barkevikitic homblende 
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and sometimes also laths of a plagioclase (An/40—60) all lying in a 
groundmass consisting of plagioclase, analcime (8eo.).pyroxene and mag
netita (or ilmeno-magnetite). In the caee of the basanites the olivine 
appears as phenoorysts, but it seldom occura in the groundmass. A pri-
mary foid mineral (nepheline or hauyne) is rare, instead we will find 
analcime or an isotropic colourless substance in the paste. The relativo 
abundance of brown homblende in these rooks is remarkable*, it is never 
found in the olivine basalts of common types. The mineral shows mostly 
signs of magmatic corrosión, it was to some degree unstable duringthe 
further crystallization of the magma. The prisms of homblende are then 
surrounded by a fringe of opaque substance. In the groundmass hom
blende does not appear, instead there is augite as the only mafic mineral. 

The tephrite (and basanite) lavas are seldom blistery, they are dark 
grayish and they appear in thick lava banks, mostly intercalated in 
the R.N. agglomerate formation, to which they are genetically allied. 

Dikes related to the tephrites are as it seems, the lamprophyres oc-
curring in abundance in the Tejeda área. They will be more closely 
characterized in a succeeding chapter. 

In the work by J. BOURCABT & E. JÉBÉMINE (1937) there are no 
details about the basanites in the island (called by JÉRÉMINB «basani-
toides»). In the earlier paper by the latter author (1933) we have how-
ever, several notices (occurrences: Barr. Don Zoilo, Tejeda, Arucas and 
Tirajana). The rocks are in parts basanites, in parts basanitoides. The 
reader is missing indications about the stratigraphic position of the 
lava in every particular case. These rocks contain olivine, augite, nepheline, 
analcime, plagioclase and magnetite. The An: content of the plagioclase 
changes from sample to sample (An/38—60). 

3. O l i v i n e b a s a l t s 
(basic to ultrabasic types) 

This large group of basic lavas ranging from plagioclase-rích olivine 
basalts to feldspar-poor ankaramites and limburgites and their pyro-
clastio producta occupy a very extensivo part of the island surface. The 
chief basa'tic terranes are the northern and the eastem declivities, but 
also in the central highland and along the west coast there are plenty of 
these basalts. The geologio age is different, however, reaching from one 
of the oldest formations (of Eoceno age?) down to the Reoent lavas (La 
Isleta, Jinámar). 
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These olivine bearing basalts are as it was told varying in their mi
neral composition and in colour index. Their texture is also not always 
idéntica!. Then there is plenty of glassy substance in the young lavas. 
Finally the state of preservation may be very different in the different 
formations, although this behaviour also depends on the exposition of 
the lava. 

The olivine bearing basalts can of course be arranged according to 
their colour index as well as to their content (in weight %) of the olivine. 
The nomenclature found in the litterature on the subject is, however, 
not always the same. According to E. TROGEB (1935) and other authors, 
the following range may be established as far as the olivine content is 
concerned: masafuerite — 45%, oceanite — 34%, picrite — 31%, ankara-
mite — 17%, picritio basalt — 15%, ordinary olivine basalt — 14—8%. 
We can state that none of the types studied in our collection shows the 
same abundance of olivine, as is found in the three first mentioned 
basaltio rocks. In the descriptive Part I, I have mostly used the ñame 
p i c r i t i o b a s a l t and this seems to be appropriate for most of the 
lavas of this basic group. Then there are several occurrenoes of olivine 
bearing basalts with a much lower colour index, in which the plagioclase 
is the most essential mineral, both in the phenocrysts and in the ground-
mass. In this kind of lavas the olivine occurs in smaller quantity than 
the pyroxene but it is almost altered to a redbrown iddingsite. The com
position of the plagioclase is rather constant through the whole range of 
types (An/60—55), being a high-temperature form. The plagioclase of 
the paste seems to have been transformed to a zeolite substance. Augite 
and ore are anhedral. The augite may always be a Ti-augite. 

D i k e r o c k s 

As is true of every more complicated volcanic structure in a some-
what advanced stage or erosión, there is a high frequency of dikes of 
different ages, trend and also composition. Such a state of affairs is seen 
in Grand Canary, especially of course in those sectors of the island where 
erosión has reached a great depth. If one enters the Caldera of Tejeda 
or Tirajana, a multitude of dikes will appear. The frequency is not evenly 
distributed, however. Also along the west coast there are exposures 
(chffs) with dikes crossing the basalt formation in this part. — It seems 
however, the general frequency of the dikes in our island does not match 
the astonishing number and variety of dikes to be seen in the famous 
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Caldera de Taburiente in La Palma, admirably described long ago by 
C. GAGBL, (1910 lit.). 

A closer examination of the dikes in Grand Canary has up to the 
present time not been carried out, and no detailed mapping of the most 
important áreas has been made. — Only a fragmentary summary of the 
dikes can therefore be made here. Nevertheless we raay gain some in-
sight into the essential features of the matter. 

A rough división of the dikes is into the two groups- salic and basio. 
Intermediary types are not of common ooourrenoe. 

1. S a l i c d i k e s . — These seem to be of a relatively advanced 
age, because the salic magma eruptions have ceased long ago. We have 
in this group bostonites and tinguaites. The bostonites are fine grained, 
trachytoid, but in some cases also with a random arrangement of the 
feldspar laths. They are either porphyric or aphyric. In the former case 
anorthoclase seems to be the mineral of the I gen. Mafias are almost 
absent, only tiny flakes of brown mica or elongated microlites of aegirine 
can be seen in the paste. — The tinguaites are trachytoid, with laths 
of alk. feldspar (anorthoclase or sanidine) in a groundmass of fine feld
spar laths and aegirine prisms, the latter in aggregates. Nepheline in 
stout small prisms, also appears. Such dikes often relatively rich in aegi
rine and of greenish colour, are met with in Barranco de Siberio, for in-
stance. The rooks are fine-grained, occasionally also of coarser grain, 
and they seem to have a magmatic connection with the nepheline phono-
lites, lavas that occupy vast áreas to the south of the Caldera. It looks 
if at least some of the larger dikes may have played the role of passage-
ways for phonolitic magmas. 

Along the lower course of Barranco de Tejeda (the cross-going canyon) 
there are plenty of salic, felsitio dikes and also smaller bosses of bostonitio 
kind. They cross the flat-lying series of rhyolite and trachyte lavas and 
tuffs. These felsites are in a rather altered state. The composition is feld-
spathic, both the porphyric and the paste feldspars are turbid and dif-
ficult to recognize. Mafics seem to be absent, except for small flakes of 
mica or small aggregates or iron ore. 

A somewhat different group of the salic dikes can be found in the 
environments of Villa de Tejeda crossing the R.N. agglomerate forma-
tion, but also in some other parts of the central highland. These dikes 
are of a higher colour index and they contain always a foid mineral. 
They may be considered transition types to the lamprophyres (de
scribed later on). These rocks have phenocrysts of brown homblende 
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and an alk. pjTX>xene (aegirine augite), sphene and sometimes an alk. 
feldspar (with Karlsbad twins), generally decomposed. Besides there are 
euhedral grains of a bluish sodalite mineral. The groundmass is trachy-
toid, filled with feldspar latha. Apatita Í8 accessory, also magnetite. 
These dikes are without doubt connected with the above oharacterized 
hauynophyres etc., forming the necks in the highland. Such dikes are 
rather wide spread, they have been found also outside Caldera de Tejeda. 

J. BoüRCART (l.c.) hsñ indicated in his geológica! map severa! »8yeni-
tes et microsyenites en filons conches» in the Tejeda área. I have noticed 
one such dike in the Tejeda oanyon below Artenara. 

2. B a s i c d i k e s . — There are several types belonging to this 
group. We have the two major categories: the lamprophyres and the 
basaltic dikes (mostly ohvine bearing). The differences in age are also 
wide. In general the basalts in the mountains of the Cumbre belong to 
the post-Miocene volcanism, whereas the lamprophyres are older. Still 
older are basaltic dikes crossing the oíd basalts at the west ooast. 

LamprophjTÍc dikes have been found principally in the Tejeda área, 
more exactly in the slopes of the eastem half of the depression. But they 
reappear also on the other sideofthe divide ofCruz de Tejeda and insome 
other places. 

My coüection refers principally to the dikes inside the Caldera of 
Tejeda. Here they are well to be seen standing as walls above the ground 
owing to their greater resistanoe to weathering and erosión. The dikes 
are almost in vertical position and their extensión seems to be rather 
large. Their trend is almost N—S or NW—SE. Micr. these rocks are dis-
tinctly porphyric, with phenocrysts of a Ti-augite with well developed 
crystal faces. There is also a brown pleochroic homblende, always to 
a smaller amount. Plagioclase of the I gen. is restricted in quantity, — 
in one case it has been proved to be labradorite. On the other hand 
magnetite appears in big crystals, and it is mostly associated with the 
augite. The groundmass is a mixture of plagioclase microhtes, augite 
prísms and magnetite (abundantly). Besides there is generally a colour-
less, isotropic substance, perhaps analcime (secondary?). One may sup-
pose this substance represents an altered nepheüne (also a 
plagioclase?) 

The author has come to the conclusión the lamprophyrio dikes are 
magmatically connected with the tephrite lavas which appear as inter-
oalated sheete in the R.N. agglomerate formation, although oonclusive 
proofs cannot be presented. These dikes are mostly of insignificant 
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breadth, and they have a very oharacteristio prismatio jointing per-
pendicularly to the walls of the dike. 

Basaltic dikes are rather common. As it was told before they are of 
different ages, the oldest are seen in the basaltic coast cUffs in the west. 
They are olivine-bearing, and they may be closely connected with the 
basalt lavas themselves. — A younger group are the large dikes in the 
central highland, many hundred of metres in length and several metres 
in breadth. Since they offer more resistance to erosión than the sur-
rounding ground, they stand in relief. These dike rocks are all olivine-
rich (picritic) basalts grading into ultrabasic types. Here the feldspar 
component is scarcely to be seen. Instead we will find an isotropic, 
colourless subatance forming a mesostasis between the augite prisms 
and the magnetite grains in the groundmass. The phenocrysts are augite 
and olivine and bigger crystals of magnetite. In one case a mineral of 
the sodalite group occurs in this category of rocks. 

Dikes of the last kind may be designated as madeirites or the like. 
Madeirite is described by A. HOLMES (1920) as foUows: »a porphyritio 
variety of alkali picrite containing abundant phenocrysts of titaniferous 
augite with a (somewhat serpentinized) olivine in a groundmass consist-
ing of mainly augite and magnetite with a little plagioclase». It cor-
responds also with the ankaramites or the limburgites (according to the 
nomenclature of A. LACROIX). 

P l u t o n i o r o c k s 

The occurrences of salic plutonio rock bodies in the central part of 
the island (Caldera de Tejeda) have already been described in some detall 
and we may here limit ourselves to a short summary. 

Alkaline syenitic granular rocks are known from Fuerteventura 
(J. BouRCART & E. JÉRÉMiNK 1938, HAUSEN 1958) and now similar 
bodies have been detected in Grand Canary. Their presence was at first 
supposed by J. BOUROART (l.c.) after the finding of loóse boulders in 
Aldea de San Nicolás. The present author has seen several massifs of the 
same rocks in the oanyons of Tejeda and Siberio. 

The a l k . s y e n i t e s are rather coarse-grained rocks of a reddish-
brownish colour, consisting almost of a feldspar that is orthoclase of the 
low temp. form (2Fa=77°). This mineral has crystallized in thick tabular 
forms in random oríentations. In the pores between the feldspars there 
has been formed an opaque substance or aegirine. Stray flakes of mica 
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are also seen, besides sphene in anhedral crystals. Some of the pores are 
ocoupied by a colourless, isotropic substance (turbid), probably analcime. 
Apatite and magnetite are accessories. The rock is in an unaltered statc 
as may be seen from the glistening cleavage surfaces of the feldspar 
grains. This well conserved condition stands in a striking contrast to the 
decomposed state of the t r a c h j ^ s which the syenite has penetrated. 
We can therefore conclude that the syenites are relatively younger. 

Aside from these syenites we will find n e p h e l i n e s y e n i t e s 
of a somewhat similar aspect. They differ from the syenites by their 
higher colour index, mafics are present rather abundantly in the shape 
of aegirine crystals. Another typical mineral is nepheline (anhedral 
aeleolite). The feldspar, here also in thick laths in random orientations — 
is perthite, the host mineral being orthoclase, the other feldspar andesine. 
There are two generations of aegirine, an anhedral one sometimes filling 
the pores, and a slender aegirine in beautiful bundles. (Aegirine l—2Va 
= 68°, c A a = l l ° ) , aegirine II—cAa — almost 0°). Sphene and fluorite 
are also present, the latter as filis in the pores. Flakes of a brown mica 
can be found. Colour index has been estimated to c. 25. 

The order of crystallization in the nepheline syenite magma has 
evidently been as follows: 

At first the feldspar was formed growing into random orientations 
in thick tabular crystals. The miarolitic cavities left between these crys
tals were subsequently filled with aegirine which did not have space to 
develop euhedral forms. Other pores were filled with an isotropic sub
stance or with nepheline. Later on the aegirine needles orystallized in 
their beautiful suns. There are consequently two generations of alk. 
P3a^xene8. 

A solitary occurrence of an olivine gabbro was found in Barranco de 
la Mina above Las Lagunetas. Micr. it displays an unfresh state. The 
plagioclaae is an andesine (An/45), besides it contains augite and olivine, 
the latter with signa of alteration. Composition of the olivine is more 
Fa-rich than in the common olivine basalts. 

I t was mentioned already that the R.N. agglomerate carries plenty 
of xenoliths of plutonio rocks which according to E. JÉRÉMINE are rang-
ing in composition from monzonites to gabbros and pyroxenolites. I t is 
obvious that in the substratum of the island there are oocurrences of 
such plutonio rock types. 

Other proofs of the composition of the deep-level materials of the is
land are bombs ejected during eruptions of certain volcanoes. Bombs 
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of a n o r t h o s i t e have been found in La Isleta. One sample of these 
contains only a plagioolase of the oomposition An/60 {2Fy=78°). It 
representa a low temperature form. 

2, M i n o r á i s i n t h e r o c k s of G r a n d C a n a r y 

1. Salic minerala 

We have the two groups of f e l d s p a r s : the alk. feldspars and 
the plagioclases. The former are K—Na feldspars either sanidine or 
(more commonly) anorthoclase, the latter are intermediary plagioclase 
of the andesine - labradorite oomposition. Finally we have the perthitic 
feldspars appearing in the alk. syenites and the nepheline-syenites. In 
many cases the feldspars, especially the alk. feldspars have undergone 
alterations, so that their exact nature is difficult to establish. 

The feldspars of the Grand Ganarían rocks have hitherto been examin-
ed chiefly by E. JÉRÉMINE (1933, 1937). In the most salic group of lavas 
she found predominantly anorthoclase (as phenocrysts), sometimes also 
an oligoclase. In certain trachytes and phonolites orthoclase was recogniz-
ed, often in small laths in the groundmass (together with oligoclase). 
Tahitites seem to contain chiefly orthoclase, ordanchites a baaíc plagio-
clase. As far as the basaltic lavas are concerned they contain always the 
usual intermediary plagioclase (An/45—60%, sometimes reaching 70%). 

A l k . f e l d s p a r s . Below a list of optics of the feldspars of this 
group may be presented, reforring to the salic lavas examined. Most of 
these feldspars are anorthoclase (phenocrysts), sanidine seems to be more 
subordínate. As far as the small laths in the groundmass are concerned 
a closer determination has not been carried out. They may be sanidine 
in some cases, judging from JÉEÉMINE'S results (ind. of refr. and ext. 
angle). Many of the salic lavas and dikes are exceedingly rich in alk. 
feldspars, they are practically feldspar rocks (rhyotraohytes, ignimbrites, 
trachytes, bostonites, tinguaites). 

Orthoclase has been found in the plutonio rocks of syenitic oomposi
tion. According to the valué of 2Fa=77°, it may be a low-temperature 
form. This feldspar is frequently associated with a plagioclase forming 
perthite. Also in these rock types the feldspar is the far dominating 
member. 

Note: Sainples of all the rock types dosoribed abovo are oxposed in the Geological 
Department of >X!l Museo Canario», Las Palmas. 
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List of cdkali feldapara occurring in tiie acUic (rhyolitic, trachytic and phonolUis) lavas 

No. 

1 
52 

149 
167 

160 

206 
213 
217 
255 
260 
285 
293 
319 
326 
332 
335 
336 
375 
377 
377 

401 
405 
436 
440 

457 

517 

523 
536 
570 
575 

2Fa 

47°-47.7° 
8° 

60° 
40°-50° 

26°-42° 

44°-44.5° 
40°-48° 

44° 
48° 
52° 
42° 

48°-50° 
50° 
50° 
50° 
48° 
48° 

35.5° 
42.6° 

44.5°-45° 

46°-47° 
49° 

44.5°-46.5 
62.5°-63° 

41°-42° 

46° 

44° 
51.5°-52° 

42° 
45° 

Particulars 

euhedral, clear 
Karlsbad twina 

» » 
» * 

~±(010) 
monoclinic 

Karlsbad twins 
» » 

^l(OOl) 
euhpdral, clear 

» * 
» » 
» • 

Karlsbad twíns 
fine striation 
rectang., clear 

» » 
» » 
» » 

fine striation 
twins acc. to 

(OOl)Manebach 
— 

Karlsbad twins 
» — » 
» • 

euhedral, clear 

aAa '=10° , l A P 
(010) appr. 

large laths, olear 
» » » 
» • » 

clear-rimmed 

Feldspar 

anorthoclase 
sanidino 
microperthite 

anorthoclase 
high-temp. 

sanidino (T) 
anorthoclase 

» 
» 
• 
» 
* 
• 
» 
» 
» 
» 
» 
» 
» 

» 
» 
• 
» 
» 

• 

» 
» 
» 
» 
» 

Rock 

ignimbrite 
mica trachyto 
nepholine phonolite 

nepheline phonolite 

ignimbrite (or vitroph.) 
rhyolite 
nepheline phonolite 
trachyto 
vitrophyre 
nepheline phonolite 
trachyte 
nepheline phonolite 
vitrophyre 
red porphyry 
tríushyte 
brown porphyry 

» » 
rhyolite 
red porphyry 

» » 
nepheline phonolite 
white porphyry 
gray rhyolite 
alk. trachyte (trachy-

phonolite) 
red rhyolite {troca de 

salchichón*) 

nepheline phonolite 
brown rhyolite (porous) 
nepheline phonolite 
rhyolite 
trachyte 

The p l a g i o o l a s e s are judging from the list preBented below, 
fairly uniform in composition throughout the whole series of basic lavas, 
the composition ranging from An 35% to An 62% — , the majority 
gathering around labradorite. On the other hand the share of plagioolase 
in the rock composition varíes oonsiderably, as may be found from Ihe 
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characteristics in the desoriptive Part I. In the extreme cases we have 
nearly 100% of plagioclase (volcanic bomb, La Isleta), another extreme 
is a dike of a picrite basalt with only a trif hng amount of plagioclase 
(11,8% according to the norm). — In many types the feldspar of the 
groundmass has been altered to an indeterminable substance or to anal-
cime. The list here refere only to the phenocrysts. 

List of plagioclase feldgpara in baaic lavas 

No. 

5 
6 
7 

10 
16 
28 

29 
73 
88 
89 
98 

177 

183 

267 

273 
345 
349 
376 
378 
386 
627 
606 

2V 

+ 80° 
- 80° 
4- 77° 
+ 76° 
+ 78° 

— 

+ 82° 
+ 82° 
+ 80° 
+ 73° 
+ 79° 
- 1 0 0 ° 

— 

- 1 0 2 ° 

- 94° 
- 94° 

— 
+ 76° 

— 
— 

+ 74° 
+ 77° 

Ext. angle 

a'A (010)=36° 
a'A (010)= 10° 

a'A (010) = 30° 

— 

a'A (010) = 37° 
1 P M = 26° 

a'A (010) = 34° 
a'A (010) = 33° 
/ A (010)=35° 

±(010) = 24° 

— 

J.(010)=35° 
- 3 8 ° 

— 
J.PM=37° 

high temp. 
a'A(010)=32° 

high temp. 
» » 

a A (010) = 33° 
a'A (010) = 33° 

Twin law 

albite 
» 
» 
» 
» 

Karkbad-
albite 
albite 

» 
• 
» 
» 

Karlsbad 

» 

albite 
» 
» 

Karlsbad 
albite 

Karlsbad 
albite 

» 
» 

Comp. 

An61±2»/o 
» 25-28 » 
» 60 » 
» 63 i: 1 • 
» 55 » 

• 46 » 
» 63±1 » 
» 47 » 
» 60 ±2» 
» 55 ±2» 
» 60 » 
» 4 0 - ± 

60 
» 3 5 -

40 

» 60 » 
» 60 » 
» 62 » 
» 58 » 
» 64 » 
» 62 » 
» 50 » 
» 66 ± 1 • 
» 66 ± 1 * 

Rock type 

plagioclase basalt 
amygdal. basalt 
homblende tephrite 
basalt 
porphyrite 

porphyrite 
plagioclase basalt 
plagioclase basalt 
olivine basalt 
plagioclase basalt 

» » 

tephrite 

sodalite tephrite 

plagioclase basalt 
porphyrite 
plagioclase betsalt 
olivine basalt 
plagioclase basalt 

» » 
porphyrite 
plagioclase basalt 

» » 

F e l d s p a t h o i d s . — These do occur nearly exclusively in the 
phonolite lavas and dikes, and sinoe they have a rather wide extensión, 
the minerals in question are of importance. N e p h e l i n e is the most 
common, it is the typical mineral of the dark, platy phonolites covering 
the whole southem sector of the island and certain áreas in other seotors 
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The typical appearance of nepheline in the phonolites is that of stout, 
hexagonal prisma, mostly sHghtly altered. The individuáis are surrounded 
by a corona of green a«girine microlites, so that the grains of the host 
mineral are easily to recognize in the slide. The share of nepheline is 
varying, however, sometimos it is a very conspicuous component, some-
times it drops to a trifling amount (scattered grains). 

In the nepheline syenites the mineral filis peres in the rock between 
the feldspar individuáis, and then it is of anhedral shape (elaeolite). I t 
can also have been transferred to analcime. 

The s o d a l i t e m i n e r a l s are typical of a certain group of 
phonolites as it has been explained in a previous chapter. In these rocks 
the mineral appears in large euhedral crystals (see microphotos 1 and 
2, píate VIII) of the I gen. of components. In such cases the mineral has 
a dark, opaque border. Often the mineral is strongly magmatically cor-
roded. This corrosión antedates the alteration of the outer zone to the 
dark substance. — It is difficult to determine which of these foids (soda-
lite, nosean or hauyne) may be present in every case examined. If a 
chemical analysis of the rock is available the content of SO, may indi-
cate the presence of hauyne. A blue colour as a criterion is very 
seldom available. 

A joint occurrence of nepheline and sodalite min. is rare in the phono
lites. 

Q u a r t z i s a s a rock-forming mineral in the orthomagmatic para-
genesis, apparently rather rare. I myself have only occasionally been able 
to detect the same, although JÉBÉMINE (l.c.) has reported some quartz-
bearing porphjries. Quartz is present in some rhyolites as small grains 
in the groundmass and also in some of the lithophyses not uncommonly 
present in the paste (together with feldspar roda). In most rhyolites 
quartz has not been expressed mineralogically although it is potentially 
present. That is indioated by the positive valué of qz in the analyses. 

T r i d y m i t e has been reported by JÉBÉMINE from a rhyolite. 
C h a l c e d o n y i s a common substance in vesicles of many lavas. 

2. Mafic minerals 

Of these we may first consider the p y r o x e n e s . They are very 
wide spread, except in the most salic tjrpes of lavas, where they are 
laoking. Only the monoclinic pyroxenes will be dealt with here, since 
the rhombic pyroxenes have so far not been detected in the rocks. There 
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are on the one hand the alk. pyroxenes of the salic lavas, on the other 
hand the augites and the Ti-augites (and diopside) in the more or less 
basic lavas. The syenites do carry only alk. pyroxenes. 

The list below presented of tho pyroxenes contains the 2F-data and 
the valué of the ext. angle on (010) cAy. Refractive Índices would be 
necessary for more accurate diagnosis, not to speak of chemical analyses. 

Looking now at the valúes of 2 F we can state that pigeonitio pyroxene 
has been found rather sparingly, or more exactly, there are cases with 
2Vy—40° — 50° that may approach to that of the pigeonite. 

As is the case with the previously enlisted minerals the determi-
nations to follow refer to the phenocrysts, whereas the composition of 
pyroxenes occurring in the groundmass of the rock in question remains 
somewhat vague. When the small pyroxenes there are of a green colour 
and show the appropriate extinction angles, pleochroism etc. one may 
suppoae about presence of aegirine. This is escpecially the case with the 
groundmass of the phonolites (both the nepheline phonolites and the 
sodalite-bearing ones). 

The augites (and Ti-augites) in the basic lavas are of two generations: 
phenocrysts in well developed crystals and small prisms in the ground
mass (densely crowded together). Magnetite is always closely allied with 
the pyroxenes in these rocks; in the phenocrysts this is enclosed in the 
pyroxene, in the paste it is mingled with the small grains of the pyroxene. 
I t seems the two minerals have crystallized almost simultaneously. 

The pyroxenes are seldom zoned, neither the alk. pyroxenes ñor the 
augites may have tendencies of that kind. Nevertheless in the alk. pyr
oxenes of the I gen. in some phonolites there is a narrow green outer 
aegirine rim enclosing a paler coloured kernel (aeg. augite). 

Pleochroism is met with only in the more intensely greenish coloured 
alk. pyroxenes. 

Of the data enlisted here the extinction angle on (010) cAy seems to 
be rather uniform throughout (max. 56°. min. 34°). On the other hand 
the valué of 2F shows some deviations from the common valúes 45°— 
60°. These exceptions are 11. Suoh pyroxenes refer to phonolites, in one 
case to an olivine basalt (basanitic?) and to a tephrite. All the other 
pyroxenes measured are of basalt lavas. 

Among the mafic minerals, h o r n b l e n d e is not as common in 
the lavas and in the dikes as are the pyroxenes. I t is of a chestnut brown 
colour, pleoohroic almost throughout. It is most often in a corroded 
state, contrasting with the well preserved pyroxenes. The crystal faces 



Li«t of pyroxene phenocrysts in the aalic, intertnediary and baaic lavas and dike 
rocka 

No. 

6 
6 
6a 
7 
9 

10 
17 
28 
29 
48 
48 
61 
67 
88 
89 
98 

107 
141 
149 
180 

182 
183 
226 
293 
321 
332 
333 
346 
349 
349 
365 
386 
610 
614 
617 
627a 
627b 
641 
602 

606 
647 
663 

1 869 

2V 

+ 56° 
+ 63° 
+ 60° 
+ 59° 
+ 70° 
+ 51° 
+ 74° 
+ 46° 
+ 50° 
+ 53° 
+ 78° 
+ 69° 
+ 51 
+ 69° 
+ 55° 
+ 69° 
+ 64° 
+ 54° 
+ 72° 
+ 6 2 ° -

76° 
+ 60° 
+ 70° 
+ 58° 
+ 50° 
+ 68° 
+ 48° 
+ 63° 
+ 60° 
+ 6 4 ° -
+ 54.5° 
+ 49° 

+ -
+ 64° 
+ 62° 

+ 100° 
+ 60° 
+ 52° 
+ 79° 
+ 6 8 ° -

59° 
+ 61° 
+ 62° 

-
+ 75° 

Ext. angle 1 
on (010) 1 

5Ay= — 
» =47° 
» =41° 
» =56° 
» =43° 
» =45° 
» =34° 
» =38° 
» =46° 
» =49° 
» =66° 
» =41° 
» 45°-58" 
» =52° 
» =56° 
» =45° 
» =62° 
» =41° 
» =46° 

» =45° 
» =45° 
» =44° 
» =63° 
» =42° 
» =44° 
» = 4 7 ° - 4 8 ° 
» =39° 
» =46° 
» =46° 
» =46° 
» =45° 
» =47.5° 
» =46° 
» =47° 
» =26° 
» =60° 
» =50° 
» =56° 

» =39» 
» =46°-60° 
» =42° 
» =53° 
» =52° 

1 

Colours, etc. 

— 
— 

palé col. 
palé yellow 
green, pleochr. 
gray lilac 

» » 
palé yellow 
gray lilac 
gray 
green core 
grayish 
zonal 
gray lilac 

» » 
» » 

zonal 
gray 
green, pleochr. 
lilac 

» 
gray lilac 
palé yellow 
gray lilac 

palé yellow 
» » 
» » 

grayish 
» 
» 
» 
» 
» 

zonal 
greeniah 
grayish 
zonal 
greenish 

hour glass-str. 
grayish 
gray lilac 
pale-col. 
greenish 

1 

Species 

augite 
» 

diopside 
aeg. aug. 

» » 
Ti-aug. 
aeg. aug. 
pigeonite 
augite 

» 
aeg.aug. 

» 
augite 
augite 

» 
» 
» 
» 

aeg. aug. 
core aeg. 
augite 
augite 
aeg, aug. 
augite 
diopside 

• 
pigeonite 
pigeon. aug. 

» » 
t » 

» » 
pigeon. aug. 
augite 

» 
Ti-augite 
aeg. aug. 
augite 

» 
aeg. aug. 

diopside 
augite 
Ti-augite 
augite (T) 
aeg. aug. 

1 
Rock type 1 

Plag. basalt 
» » 

lamprophyre 
porphyrit« 
hauynophyre 
plag. basalt 
tephrite 
porphyrite 
plag. basalt 
olivine basalt 

» » 
» » 

tephrite 
olivine » 
phonolite 
tephrite 
basanite 
olivine basalt 
phonolite 

olivine basalt 
basalt 
phonolite 
andesite 
trachyphonolite 
olivine basalt 
trachyte 

» 
basalt 
olivine basalt 

» » 
basalt 
plag. basalt 
olivine basalt 
olivine basalt 
trachyte 
basalt 
basalt 
phonolite 

ankaramite 
plag. basalt 
olivine basalt 
phonolite 

» 
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have entirely disappeared (although the length-axis has persisted) and 
instead the contours are rounded off or they have deep embayments. 
The mineral is surrounded by a narrow zone of minute pyroxene crystals 
and magnetite. Cleavage cracks are distinct. — I have a Ust below of 
homblendes examined on the U:8tage; 2 V and ext. angle c Ay have been 
measured. There seem to be some varieties of the homblende. Exact 
diagnosis would require more optical data and also chemical analyses. 
The cases examined are all phenocrysts, and in fact homblende always 
belongs to the I generation. 

List of homblendes occurring in the intermediary and baste lava and dike rocks 

No. 

6 
7 

67 
107 
177 
182 
183 
226 
326 
335 
336 
ñ27b 
653 

2V 

- 7 4 ° 
- 6 8 ° 
- 7 0 ° 
- 7 1 ° 
- 5 6 ° 
- 7 3 ° 
- 6 3 ° 
- 7 0 ° 
- 6 4 ° 
- 8 8 ° 
- 9 0 ° 
- 7 1 ° 

(not det.) 

Ext. angle 
on (010) 

c A y = 9° 
» = 0° 
» =10° 
» == 8° 
» =17° 
» = 3° 
» = 9° 

» =14° 
» =10° 
» =17° 
» = 4° 
» =12° 

Colours 

Ha ¡IV 
yellowbrown 

• » 
» » 
» • 
» dark br. 
» brown 
» » 
» dark br. 
» brown 
» » 
» » 
» » 
» rusty br. 

Specimen 

hbl (common) 
hbl (basaltic) 
hbl (common) 
hbl. (common) 
hbl (barkev.) 
hbl (basaltic) 
hbl (common) 
hbl (common) 
hbl (common) 
hbl (common) 
hbl (common) 
hbl (basaltic) 
barkevik. 

Rock type 

lamprophyre 
tephrite 

» 
basanite 
tephrite 
basalt 
phonolite 
trachyte 
porphyry 
vitrophyre 

» 
tephrite 
phonolite 

The data above do not give more than an approximate idea of the 
composition of the homblendes. E. JÉRÉMINE (1937) has found barkeviki-
te in the rhyolites and alk. homblende (perhaps also katophorite) in the 
phonolites. 

O 1 i V i n e is the outstanding maf ic component in the nonalkaline 
basic lavas. (Basanites seem to be of more restricted occurrence). The 
mineral is common also in most of the basic dike rocks and especially 
in the ultrabasic ones. In the geologic formations the repartition of the 
olivines reflects the basicity. It abounds in the oíd basalts in the west 
and in the southeast, here it is mostly deoomposed to pseudomorphs. 
The mineral disappears with the long interlude of salic eruptiona. It 
retums in the post-Miocene basalts in which it persista as an essential 
component into the most recent lavas. — Here foUows the list of exam
ined olivines: 

24 
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lAat o] oUvines in the picrüic olivine basaüa and in the oonneeted dike rocíes 

No. 

36 
41 
48 
61 
80 
88 

107 
141 
180 
321 
610 
614 
521 
602 

2Va 

94°-96° 
82°-96° 
86°-96° 

94° 
92°-94° 
72°-102° 

93° 
89° 

100° 
92° 
91° 

88°-96° 
90° 
92° 

Particulars 

/}-1.668 
/í-1.658 
euhedral, clear 

» » 
» » 

iddingsito rimmed 

» » 
» • 
» » 

clear, euhedral 
clear, oorroded 

» euhedral 
/?-1.690 euhedral 
large, clear, euhedral 

% Fayalite 

< 1 0 
0 - 3 0 
0 - 3 0 
< 1 0 
< 8 

(2 gen.) 
0 - 2 0 

<10 
18 
0 
8 

10 
0 - 2 0 

20 
8 

Rock type 

Picritio olivine basalt 
lava stream of ol. basalt 
picritic ol. basalt 

• » • 

^ t t 

ankaramite (dike) 

Of olivines oocurring in basanites I have no data. Instead an olivine 
in an olivine gabbro at Las Lagunetas was examined, showing 2Va= 
80° (Fa=35%). This rock may be magraatioally connected with the 
basanites (of the R.N. agglomerate formation). 

The list above does not reveal any great variations throughout the 
basaltic lavas, as far as one may rely on the 2V valué alone. Refractivo 
Índices would, of oourse, be of some use in defining the composition, 
and better than these physical valúes, the ohemioal analyses which are 
still missing. I think the variations would, however, not be of greater 
importance; perhaps one could be able to make distinction between oli
vines belonging to the post-Miocene basalts and those of the more recent 
basalt lavas. 

The i n s t a b i l i t y of the ohvines in most of the pre-Quatemary 
lavas is apparent, although the products of alterations differ to some 
extent. In the post-Miocene (pre-Quatemary) lavas there are mostly 
the iddingsite-rimmed olivines, the alterations having been formed 
a f t e r the magmatic corrosión of the host mineral had taken place. — 
In the older lavas on the west coast and in the lower southeastem sector 
the olivines are often completely changed to talo, to chlorite, to iron 
oxide, serpentino, and also to oalcite, so that only the pseudomorphs 
may have been left behind. Contrarily the p3Tt)xenes have remained intact. 
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In Bome of the more plagioolase-rích types of basalts of post-Miooene 
age the olivines have been ohanged inte a reddish-brown Bubstanoe, 
which in parta may be iddingsite. 

Since the degree of alterations of the olivines appears to íncrease with 
the age of the lava, it seems most likely that the degree of alteration 
stands in relation to it. In the young lavas the olivines are always fresh. 
P. D. QuRNSSL (1052) is of the opinión that they oannot be attributed 
to atmosphaeric influences in the course of time but to post-magmatic, 
juvenile agencies. Wether this is trae or not in the case of the basalts 
in Grand Canary cannot be stated for the laok of more coraprehensive 
informations. 

Of the olivine-bearíng lavas those belonging to the basanites seem to 
be sparingly present (i.e. those associated with the B.N. agglomerate 
formation). Instead the tephrítes domínate as we have found, in the for-
mation mentioned. 

Another of the coloured mineral components is s p h e n e, chiefly 
distributed in the highland phonolites and in dike rocks of the same 
group, i.e. in the types carrying minerals of the sodalite group. Here 
the sphene appears in well developed crystals with the typical contours. 
Twins according to (100) are common. It belongs to the first generation 
of components and matches the pyroxene in size, not in quantity. The 
sphene has obviously crystallized in a gas-enriohed magma. — It is also 
an essential constituent in the alk- syenites and in the nepheline syenites 
appearíng mostly in anhedral forras. The mineral can easily be confounded 
with monazite, but its optioal angle is larger (2Fy=33°, one det«rm., 
whereas monazite shows 2Fy=6°—19°). Although monazite does not 
appear in the slides available to the author, the mineral is almost cer-
tainly present, judging from samples of alluvial sands (see below!). In 
the only chemical analysis made of an alk. syenite the oontent of TiO, 
happens to be rather low (0.86%). 

Of accessory minerals m a g n e t i t e is the most wide spread in 
the lavas and in the dike rocks, attaining the highest frequenoy of course 
in the ultrabasic tjrpes (ankaramites etc. in which the normative magne
tite reaohes 8.0%). In such types it appears partly as larger grains, partly 
as a fine powder disseminated in the paste. The larger grains are mostly 
associated with the pyroxene crystals. Skeletal forms are rare. — I I -
m e n i t e seems to be rather common in the basalt lavas and dikes of a 
more plagioclase-rioh oomposition. It is reoognizable beoause of its flaky 
appearance. In a basalt lava type from Tasartico the content of norma-
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tive í7=6.7%, and in the ankaramites even higher = 7.6%. Some of Ti 
is of course to be alloted to the pyroxenes. — A p a t i t e is very com-
monly distributed in many rock types both of basic and of salió (phono-
litic) nature. It is generally enclosed in the larger pyroxene grains or in 
the brown homblende of the I generation of components. It always 
appeare as stout hexagonal prisma, never in the needle form. The highest 
frequency of this accessory mineral is in the ankaramites (norm. op— 
3.6% and also in the tephrites = 2.4%). Z i r c o n has been reported 
by E. JÉRÉMINK (1937) from an alk. syenite dike in the Tejeda área. 
M e 1 a n i t e was found in a slide of a syenite in the same región. 

A list of the relativo quantities of h e a v y m i n o r á i s obtained 
from mechanioal analysis of an average sample of sands (beaoh sands) 
from various sectors of the island, so called arenas titaniferas is given 
below. Localities from where the sands were collected are: Bahía Con
fita!, Bahía Lata, Bahía Gando, and Lago de Arinaga (Laboratory: 
Parreña, Santa Lucia, Cartagena, Spain)^). 

Titanomagnetite aCOOC/o 
llmenite 21.000» 
Magnetite 12.456» 
M o n a z i t e 6.582 » 
»Mangan oxide» 1.747» 
Cassiterite 0.343» 
•Bismuth oxide» 0.166 » 
»Copper oxide» 0.112 » 
Arsenopyrite 0.114» 
Gold 0.0002»/, 
Z i r c o n presence indicated 

but not quantity. 
Pyroxene 20.655'>/o 

Most interesting is the content of monazite, which seems to be rather 
considerable in this island. If we compare with beach sands from Travan-
core, India, the content of monazite is here reported to be 0.5—1% (il-
menite may attain 65—80% in the same sands). (Data quoted from 
S. J. JoHNSTONE. Minerals for chemical and allied industries, London 
1954). Travancore is one of the most important deposits of its kind in the 
world. Concentrates of monazite (95% at least) are obtained there by 

') These data have been obtained from Mr H. GERLACH, Madrid, who has kind-
ly permitted to publish then» here. 

Unfortunately no samples from the alluvium of Barranco de la Aldea are in-
cluded; a special mechantcal analyais of sand derived from the Tojeda área would 
be of the highest interest. 
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way of powerful electromagnets. Brazilian concentrates of beach sands 
containing not only monazite 1.20"/Q but also other heavy minerals 
(chiefly ilmenite and zircon) have been sold in the United States. 

The figure for Cañarían monazite is merely an indication. The sec-
tore with the highest concentration must still be located and the resources 
calculated in tona. There is no information on the most probable source 
of the monazite or of the routes it was carried by river transport to the 
shores. The common parental rock of this rare earth-mineral may be 
(as it is well known) granitos or its aplitic or pegmatitio derivatives. 
Syenites are also a conceivable source. The latter kind of rock is, as we 
have seen, present in large exposures in the gorges of the central área of 
the island. The chief way of transport from this región is along Barranco 
de Tejeda—de la Aldea. Consequently a mechanical analysis of the trans-
ported sands in the vicinity of Aldea de San Nicolás, ought to be carried 
out either of the bottom beds of the alluvial fill there, or of the beach 
sands. Ilmenite natural concentrates in the sands are good indicators. 

In short the question about the occurrence of monazite concentrates 
in the beach sands or in the river accumulations of the lower courses 
ought to be more closely investigated. In this connection it may be ap-
propriate to recommend a similar scrutiny also of the sands (the river 
sands, not the dune sands) in the island of Fuerteventura. Here are, as 
is well known, large exposures of alkaline plutonic bodies which also may 
carry monazite. Erosión haa here progressed farther than in Grand 
Canary, a circumstance of importance when considering the duration 
of river transport and the volume of the weathered products. 

3. P e t r o c h e m i c a l c o n d i t i o n s 

We have had a sparse knowledge of the geochemical conditions in 
Grand Canary until rather recently. Most of the works dealing with the 
geology and lithology of the island antedate the rise of geochemistry in 
modern sense, and this drawback has persisted imtil the thirties. F. VON 
WoLFF published a part of his great compilatory work on Volcanism 
dealing with the volcanic islands in the Atlantic región as late as in 1931. 
Although he devoted much attention to the petrochemistry in the work, 
n o t o n e chemical analysis is here given from Grand Canary. Some 
years later the things improved, however. E. JÉRÉMINE published in 
1933 some analyses of rocks from this island, and in 1937 she presented 
more of them, so that the total amount was 19. One further analysis 
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more referring to the island could be found in the paper by K. SMUU-
KOWSKi in 1947. 

When preparing this report, the author submitted 19 samples for 
ohemioal analysee, so that the total number of analyses now available 
referring to Grand Canary amounts 39. 

This figure does not mean, however, we have gained a suffioient 
knowledge of the petrochemistry of this oomplioated island. There is 
oertainly room for considerably more data before we have a full picture 
of all the variations and also of the ohronological side of the matter. 
Such a t i m e o r d e r is, in fact, of the outmost ímportanoe if we wish 
to foUow the magmatic evolution in Grand Canary sinoe the time when 
the first volcanio products reaohed the level of the ooean. 

My predecessor in studying the geology in Grand Canary, J. BouB-
OABT (1937), has already tríed to establish such a ohronologio soheme 
of the magmas (cf. with the colour scheme in his geological map and also 
with the quotations in our Historícal review). 

Tuming now to our petroohemioal data I will first give a list of the 
NiQou-values:^) (page 375). 

The valúes in the list below have not been arranged aocording to the 
different age groups of the rock formations and to the genetio assooia-
tions between them (as it was done with the groupings in a similar list 
of the Tenerifan rooks (HAUSEN 1966). There are among the types in 
Grand Canary several ones of which the stratigraphio position is some-
what uncertain (especially in those referring to the data of JÉRÉMINE), 

The principie of order is the increasing valué of ai. 

V a r i a t i o n d i a g r a m a 

The modem petrochemistry uses a number of ways to express the 
petrochemical relations according to different kinds of oaloulations 
(C. BuRBí 1960). In the present treatment of the material, we shall limit 
ourselves to only a few of the most oommonly used expressions in spite 
of the fact that already fairly extensivo anal3iiical data have been 
brought together. This restriction has been held partly because earlier 

') Explanatory note to the list, page 376. — To the oommon NiaoLi-values the 
RiTTMANM-paraineters Si° and At° (1933): have been added. — Column I con-
tains: 1) three emall circles referring to anal, in the paper by JÉRÉHIXE of 1933; 
2) Román figures referring to anal, in the paper by BOITROABT & JÉRÉMINE 
of 1937; 3) Arabio figures referring to the anal, in this memior (aample-nos.) 
4) 8 — one anal, in the paper by K. SHULIKOWSKI of 1946. 
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reporta on Ganarían geology (HAÜSKN 1956, 1958 and 1959) appear 
with the same simplicity, partly because a general treatment of the 
Ganarían petroohemícal province has been planned. This one is intended 
to be carried out with the cooperation of the Ganarían geologist T. BRAVO. 

New chemícal analyses of rocks from three íslands are planned: from 
Gomera, La Palma and Hierro, íslands from where up to this date petro-
chemical informations are very scanty. 

Now we may look at the N I G Q L I - V a r í a t í o n d í a g r a m , with 
the relation si: al, fm, c and alk. (see fig. 34). The repartition of the si 
valúes will show several groups (from left to right): 1) a basic group 
between ai 68 and 135 comprísíng magma types from hornblendític to 
essexitic types; 2) an intermediary undersaturated group with si be
tween 149 and 179 ín which there are the tahititic and related magmas; 
3) a group with si valúes between 179 and 218.5 is not represented in 
the díagram (i.e. of the intermediary magma types); 4) further to the 
right there is a rather crowded space between the si valúes 218.5 and 
240, comprísíng the foyaitic magma types; 5) the right wing of the 
díagram to the ultímate si valué 354 contains all the saturated and 
supersaturated types including the normal alk. granitic magma. The 
last named represents the most salic type of the whole assemblage 
found ín Grand Canary. 

Of the four curves in the díagram the /wi-curve drops rather sud-
denly from íts máximum valué of 57 to about 15 (if we disregard the ex-
tremely low valué related to si 179), then the curve runs rather smoothly 
with a slight increase ín valué to the end. The valúes on this latter stretch 
are príncipally due to the presence of mafícs with the ferri-íon (aegirine 
etc.); the c-curve, which starts at about the valué 30 drops finally to the 
abscissa and this line is followed rather closely almost to the end. The 
salic lavas are extremely poor in lime; the aí-curve starting at about the 
valué of 10, ríses suddenly to appr. 45 crossing the/m-curve at the ordinata 
142, t h e í s o f a l i c p o í n t ; further to the right the curve runs 
wíthout major f luctuations to the end. There is no room for the anorthite 
mol. except in the left wing. The alk-ourve ríses from the valué 5. follow-
íng fairly parallel to the curve al untíl the máximum valué — appr. 40 — 
is reached at the ordinata 230, then ít almost coincides with the a{-curve 
in a common, rather narrow zone to the end. 

If we compare this variation díagram with that corresponding to the 
Tenerifan magmas, we shall see that there is a great deal of simílaríty. 
There is, however, one important difference: The Tenerifan abscissa 
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stops at ai 260 (nordmarkitic magma type), n o s u p e r s a t u r a t e d 
r o o k s h a v e so f a r b e e n f o u n d i n t h a t i s l a n d (ifwe 
except an «obsidian» in Pico de Teide, acoording to A. LAOOBIO; see 
HAÜSEN 1966). 

In this behaviour there lies the most important differenoe in the 
petrochemistry of the two central islands. 
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Fig. 35. 

T h e N i Q G L i - v a r i a t i o n d i a g r a m k.-mg (of. fig. 35) has 
the usual appearance of 'Atlantic' magmas. Three groups of points can 
be recognized: an uppermost group (rather dispersed), a middle group, 
and a basal group rather closely attached to the abscissa. Some errant 
points are also present. 
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T h e R iTTMANN v a r i a t i o n d i agram/Si°.-i42°, founded 
on the relation between degree of ailicifioation and that of acidity, ao-
cording to the formulae: 

o 
UJ 
< 
a 

^ « 
(t 
UJ 
> o 

o 
— I — 
o s - . 'V 

Fig. 36. 
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si 8Í 
Si° = -. and Az°= . x-Tnn 

81 — qz 81 -\- 100 
The diagram demonstrates silicification of the rock in a very clear way. 
If this graphical expression is applied to the Grand Cañarían material 

the diagram has the aspect shown in fig. 36. Here we will find in the main 
two smoothly running curves: an upper one of higher acidity reaching 
to the right deeply inte the field of sihca-supersaturation, and a lower 
curve chiefly extending to the left of the ordinata Si°—\. Both curves 
have about the same trend dropping to the left, i.e. the undersaturation 
decreases in both cases rather simultaneously. There are some projec-
tion points, however, in an intermediary position between the two cur
ves, and these correspond to the foid bearing phonolites. 

The relatively large amount of supersaturated types is of interest, 
but most of them do not belong to the author's material. They have been 
taken from E. JÉRÉMINE'S data (1933, 1937). On the other hand, the 
undersaturated types of rocks do not attain extreme valúes (<Sí° —55, 
^ 2 ° - 4 0 ) . 

It may be of some interest to compare our diagram with that recent-
ly constructed by C. BURBI (1960) who took advantage of already pub-
lished analytical material of rocks from the Cape Verde Islands and from 
the continent border nearby. These islands have much in common with 
the Cañarles in petrological sense, also as regards the geotectonic posi
tion. With the aid of the RiTTMANN-diagram BURRI has recognized four 
groups of igneous rocks there: they correspond to different degree of 
undersaturation with silica, saturated and supersaturated types seem 
to be almost lacking. 

The following groups of that rocks in the archipelago have been es-
tablished by BURRI: 

la— basaltic-trachytic rocks 
Ib— basaltic phonolitic rocks 

II — foid-rich rocks 
III — low silicified rocks 

These groups follow one another from right to left in the diagram, 
i.e. in the order of increaaing undersaturation. If we now apply the Grand 
Canary-diagram on that of the Cape Verde Islands, we will note certain 
differences. Except the complete absence of the supersaturated group 
in the latter, there are no representatives of groups II and III in the 
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Grand Ganarían diagram if we make an exception for some stray types 
in II. The Cape Verde islands' rooks are far more undersaturated, owing, 
according to BÜRRI, to syntexis of carbonate rocks. 

4. S e q u e n c e of m a g m a s a n d c a u s e s of d i v e r s i f i 
c a t i o n 

I have tried to f ix the relative age of the different volcanic complexes 
in the field. This outline does not compríse, of course, more than a small 
fraction of the bulk of the island — it deals with the supramaríne part 
only. What lies under the ocean level of the island we shall never know 
with certainty. 

The lowest complex exposed in the surface is that of the somewhat 
altered and dislocated traohytes and trachyphonolites which appear 
príncipally in the Tejeda gorge. According to mioroscopic data and to 
two chemical analyses, these lavas are decidedly ^a-alkaline, of the 
n o r d m a r k í t i c m a g m a t y p e of NIQOLI. This salió complex 
is to be considered the relatively oldest lithologio element in the island, 
and the author sees in them the remnants of the pre-Canarian basement. 

The salic iV^a-alkaline plutonic bodies which have intruded into this 
complex are of a later geologio age, they may be of anatectio origin of 
deeper levéis. According to one chemical analysis, they are of the b o s-
t o n i t i c m a g m a t y p e , but other types are certainly present 
(nordmarkitic, umptekitic etc.) judging from reported occurrences of 
nepheline syenites. 

After the deposition and the later tiltings (sub-continental tectonics) 
of the oíd trachyte series, the pre-Canarian relief was f looded by basalt 
lavas, chiefly from the west. They surrounded an eminence of the oíd 
lavas, where Grand Canary now exists. The basalts are of the p y r o x e-
n i t i c and e s s e x i t e g a b b r o d i o r i t i c m a g m a t y p e s 
(acc. to two chemical analyses). These basic lavas (with their tuffs etc.) 
do not really belong to the products of a central volcanic apparatus of 
Grand Canary — they are «extra insular» so to say. 

Next there appeared immense quantities of salió lavas, tuffs and 
ignimbrites, oovering as it seems the major part of the (already indi-
vidualized) island. This formation is conserved chiefly in the west and 
northwest. The rooks are (according to 6 chemical analyses) of the nor
m a l a lk . g r a n i t i c , the b o s t o n i t i c , the n o r d m a r k i t i c and the 
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u m p t e k i t i o m a g m a t y p e s . The souroe of all these eruptiona 
is to be Bought for in the Tejeda depression, and the author considere 
the plutonio bosses exposed here as the visible parts of the subvolcanio 
forges. The magmas were rich in volátiles and their eruptions were violent. 
Henee much of this material was spread in the form of tuffs, agglomerates 
and ignimbrites. 

Superimposed on the latter group of salic voloanios there lies a huge 
complex of the darle, platy nepheline phonolites, dominating in the south-
em sector of the island. These lavas and their tuffs have been emitted 
from venta of the central type — and like the preoeding group of vol
cánica they have covered the major part of the ialand. There ia no che-
mioal analysis at hand of the phonolites. But in the summit of Montaña 
del Homo (SW:aector) there ia a amall remnant of the aame formation 
superimposed on a mighty pile of the rhyolite-trachjrtic series, already 
mentioned. According to 1 chemical analysis of this «outlier» lava bank 
t h e m a g m a t y p e ia n o r m a l f o y a i t i o . 

The phonolite voloanio phase (with outburets of the central type) 
was certainly of long duration and was succeded by a revival of b o s t o-
n i t i c a n d p u l a s k i t i c m a g m a emissions (according to 2 
chemical analyses). This phase was apparently combined with the spread-
ing oi canto blanco (abnormally aalic according to one chemical analysia), 
representing large-scale mud streama. 

FoUowing this, there was a long period of exploaive outbursts de-
positing the Roque Nublo agglomerate formation. In a saho matrix 
larger and smaller fragments of lavas and plutonics are enclosed. Inter-
fingering with the agglomerate banks we have the tephritio lavaa. The 
latter correspond to the n o r m a l g a b b r o - t h e r a l i t i c m a g 
m a t y p e (according to one chemical analysis). These tephrites were 
the first basic lavas again to appear afber a long time span of salió vol-
canism. 

After the deposition and lithification of the mentioned agglomerates 
there were outburets of highly ^a-alkaline lavaa of high viscosity emitted 
from various foci, chiefly in the highland. The vents can be recognized 
in the shape of neoka. According to two chemical analyaea, the m a g m a 
t y p e s are t a h i t i t í o - u r t i t i o . The vents have perforated the 
oover of the R.X. agglomerate in the ahape of diatremea and amaller 
massifs, also as dikea. 

After a long period of denudation the production of basaltio and also 
of ultrabasic lava material began on a grand scale. That occurred in 
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post-Miooene time. A thiok oover of lavas and tuffs and agglomerates 
was spread over the northem and the eastem slopes of the island. The 
m a g m a t y p e s are(accordingtosomeohemicalanalyses) h o r n b l e n -
d i t i c to p y r o x e n i t i c , i.e. more or less unaltered /Simo-material 
from deeply lying souroes. The lavas were very fluid; volátiles also ap-
peared, Ímpetus being given in deeply lying ground water levéis? 

In the Quatemary and the Reoent periods the basio and the ultra-
basio lava emissíons oontinued; as may be seen from the petrographio 
data, magma tyi)e8 are chiefly p y r o x e n i t i c and h o r n b l e n -
d i t i c, maybe also a 1 k. i s s i t i o. 

Here a tabulated chronological sequenoe of the lavas will foUow: 

Geological eige 

Oldest: Pre-Tertiary 

Eocene (?) 

Eocene (f) 

Oligooene (?) 

» 

Mioceno 

» 

» 

FoBt-Miooene 

Quatemary-Recent 

Lithological unit 

Dislocated alk. trachytes. 

Olivine basalta, 

Alk. syenites to 

Rhyolitea, trachytes, 
trachyphonoIiteB 
(lavas and pyrool.) 

Platy nepheline etegirine 

Rhyolites, trachytes . . . . 
Puzzolane deposita 

Roque Nublo agglome-

Interf ingering tephrite la-

Hauynophyrea, tahitites. 

Olivine-rich basalta (baaic 
to ultrabaaio lavaa) 
Cinder cones with lavaa 

Magma type 

nordmarkitio to normal foyai-
\j¡\^ 

ai-pyraxenitic to easexite 
gabbro dioritio, c-gabbroid 

boatonitic to umptekitic (?) 

si-natronayenitio to trond-
heimitic and normal foyaitio 

normal foyaitio 
boatonitic 

peralic (anomalous) 

no analyais of the aalic pu-
mice matrix 

eaaexitio gabbroidal to normal 
gabbrotheralitic 

normal foyaitic to lardalitio 
and tahititic 

homblenditio to pyroxenitic-
homblenditio, alk. iasitic (?) 
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The age división is of course rather tentative. More reliable is the 
threefold divÍBÍon inte a p r e-M i o o e n e, group of rocks, a M i o-
c e n e and a p o s t-M i o c e n e complex of rocks, although there is 
no sharp limit between the firet two sequences. As we have found the 
canto blanco or the puzzolane contains trachyphonolitic and trachytic 
material. The foid-bearing phonolites appearing after the cessation of 
the Peléean eruptions (of the Roque Nublo breccias) seem to be separated 
from the latter by period of volcanic inactivity and weathering and ero
sión. 

Diversification of the insular magnuis 

The causes of the major changes in the composition of the magmas 
brought to the surface by the various eruptions ought to be explained, 
likewise the geophysical conditions goveming each of the volcanic phases. 
These fundamental problems are precarious to scrutinize and probably 
they never will be solved satisfactorily. Consequently the ideas here pre-
sented obtained through field- and laboratory studies, are mere sugg-
estions, as the reader may understand. 

It may be safe to say that the oíd Tejeda trachytes are not »Canarian». 
They belonged originally to the Sahara block of the ancient headland 
here existing. Their origin may be considered anatectic. — Sial material 
mobilized in the depth rose to the surface charged with volátiles and 
erupted from fissures, chiefly perhaps as ignimbrites. 

There are in the basement of Fuerteventura (HAUSEN 1958) also 
lavas of 'pre-Canarian' age, now strongly dislocated, their composition 
is, however, not trachytic but spilitic (in parts rather leukocratic). 

The following volcanic formation — the oíd basalts — originated 
in the Sima sphere. A great deal of them reached the surface rather un-
altered (picritic olivine basalts), in parts they were transformed to 
plagioclase basalts (tholeiites) and to trachybasalts. The first phase 
represented fissure outbursts from great depths. 

In the next phase of volcanism masses of salic materials rose to 
the surface. The author considers them aa produced by anatexis of the 
oíd trachytes. The syenite and nepheline syenite bosses in the depths 
of the Tejeda canyon are, as has been told, the volcanic forge itself. No 
basaltic materials of the first phase of that kind were intermingled. The 
chemioal composition of the oíd trachytes is, as we have seen, rather 
similar to that of the plutonios. 
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As time went on the rhyolitic-trachytic magma changed into under-
saturated — phonolitic magma. The undersaturation with the formation 
of nepheline as a leading mineral, was probably brought about by a 
gaseouB transfer (A. RITTMANN, 1960) an internal differentiation (without 
any kind of Byntexis with silica adsorbing rocks). These phonoUte lavas 
are about of the same kind as those in Tenerife (HAUSEN 1956). 

But in later times there was a revival of saturated and supersaturated 
volcanic outbursts (the younger rhyolites according to J. BOUBCAET 

1937). In connection with this emission of volcanics parts of them were 
transformed to a pumioeous powdered masa, a puzzolane, that wa« spread 
in the shape of lahara. 

The following epoch brought again salic material but this was inter-
mingled with masses of xenoliths of various kinds (the R.N. agglomerate). 
The production of these agglomerates was enormous: the island was 
covered by them in all directions. Between these outbursts of Peléean 
nature tephrite lavas interfered as we have seen. It was a vivid altema-
tion. How can that be explained? — The author thinks it was the rising 
basalt magmafi that heated the overlying Sial material, so that salic 
magma (charged with gases) was generated. This heating ocourred many 
times, it was a peculiar r h y t h m i o a c t i v i t y of salic and basio 
products. Every time an outburst started, the rising sahc magma catched 
fragmenta of solidified rocks on the way, among them also plutonios. 
In this way the pumiceous mass became charged with xenoliths. After 
the sahc (Peléean) eniptions were exhausted, the (tephritic) basalts 
reached the surface quietly expanding as sheets of lavas covering the 
previously deposited (and lithified) R.N. agglomerate banks. 

The tephrite lavas may be considered Sima material adsorbing alka-
lies on the way upwards in the crust. 

The end of this period of rhythmic activity is characterized by the 
múltiple vents outbursts of viscous, phonolite lavas, silica undersaturated 
types carrying foids of the sodaUte group. The total quantity of these 
outbursts was not great, they occurred ohiefly in the central highland 
where they had to make their way to the surface across the thick cover 
of the R.N. formation. These tahitites, ordanchites, hauynophyres and 
the like may be considered differentiates from the mentioned tephrite 
magmas. They mark the end of this whole alkali-basaltic activity. The 
desilioification of the end products and the enrichment in Na-content 
have as it seems been brought about by a gaseous transfer with the for
mation in the rock of minerals such as sphene, ilmenite, alk. ferri-
25 
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pyroxenes and -amphiboles besides the dominant alk. feldspar and the 
foid mineral». 

With the last mentioned magmatic phaae the production of salic 
and alkaline magmas had come to an end. In post-Miocene time a new 
phase started, that of the olivine-bearing basalt lavas and dikes. Their 
production was voluminous, as we already have seen, and they con-
cealed the salic basement extensively. 

These lava emissions have continued from the late-Tertiary period 
to the Recent time, and the composition of the lavas has remained prac-
tically unchanged (in chemical sense). The picrite basalt magmas have 
risen rather straight from the Sima sphere across the whole island struc-
ture. The main eruptions appeared in the central highland, but as time 
went on more and more adventive craters were opened lower down in 
the slopea, reaching the sea in some sectors. 

This volcanism of basaltic nature has now faded away. A g r e a t 
v o l c a n i c c y c l e has been completed — a cycle that started in 
Eocene time (?) with the oíd basalts at the west side of the island. 

This cycle includes as we have seen immense quantities of salic lavas 
and pyroclastics. We can speak of a 'contrasted differentiation' in this 
island. Somewhat similar conditions are met with in Tenerife, to some 
degree also in Fuerteventura, whereas in the western islands the splitting 
up of the magmas is less acoentuated (here the basic lavas domínate). 

The Cañarían petrographic province may consequently be charac-
terized by this magmatic behaviour, and especially that is true with 
ürand Canary. The proximity to the African Sial block seems to offer 
an explanation to these special conditions in the Cañarles. They are no 
real 'oceanic islands', but are sub-continental. 

The author is of the same opinión as that expréssed already by T. BRA

VO (1954) t h a t c h a n g e s i n t h e c r u s t a l l e v é i s w e r e 
t h e m a i n c a u s e s of t h e s e s u d d e n c h a n g e s i n t h e 
c o m p o s i t i o n of t h e e r u p t e d m a g m a s . When the Sial 
crust was elevated in the Cañarían área and fissures were opened to 
great depths (i.e. tensión cracks), basaltic magma from Sima found its 
way straight up to the island surface; again when the uplifted Sial 
block (i.e. the island mass) waa tectonically depressed, the lower parts 
of it were subjected to anatexis. Here gas-rich, salic magmas were ge-
nerated, and these were forced up to the surface. Violent eruptions fol-
lowed. After a certain time these manifestations were fading out, and 
the Sial block rose anew. Tensión cracks were opened, and Sima magma 
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reached the surface sending out baealt lavas. These profound changes in 
the magmatic conditions may be considered typical of the border zone 
between África and the Atlantic. 

True magmatic splitting due to fractional crystallization seems to 
have occurred in Grand Canary only to a limited extent. In Fuerteven-
tura the conditions may have been different (J. BOUECART and E. JÉRÉ-

MiNE 1938, H A U S E N 1958). 

SYSTEMATIO GEOLOGY 

Summary of the geologic history of the island 

1. E n d o g e n i c e v e n t s 
Introduction 

Since Grand Canary is a volcanic island, the main forcea in operation 
here have been of a volcanic constructive kind. The island represents a 
huge pile of volcanic strata accumulated o n a b a s e m e n t which is 
also chiefly of volcanic nature. This basement is much older, however, 
its strata being in a tilted position. The surface covering the series in 
question is a plañe of unconformity. 

There are, however, several stratigraphic breaks also in the succeed-
ing pile of volcanics, as we will find from the pages to follow. These 
breaks consisted in periods of weathering and erosión, also of tectonic 
displacements. It is difficult to understand the evolution of the island 
structure without taking into account these intervening non-volcanio 
periods. 

Referring to the basement we may at first speculate a little about 
the geographical conditions in the área before the Canary islands carne 
into existence. The author considers the present archipelago as the scat-
tered remains of a broad continental headland jutting out into the ocean. 
These conditions already existed, I think, in the Mesozoic, and they persis-
ted into the beginning of the Tertiary period. This p r e-C a n a r i a n 
h e a d l a n d representing a marginal part of the Sial block of África, 
was of oourse subjected to displacements at many times. It is therefore 
not surprising to find that this headland consists of downwarped strata 
(marginal tectonics) towards the abyss of the Atlantic. In fact we will 
find in the island the relatively oldest formation showing such marginal 
tectonics. 



388 Hans Hauaen 

Before we enter into a sorutiny of this oíd complex of Btrata in Grand 
Canary we may look around if we find some traces of a supposed base-
ment also in the other Canaries. In L a n z a r o t e i t i s invisible owing to 
covering younger basalt lavas, but thcse lavas have of course had their 
basement. In F u e r t e v e n t u r a there are exposures of a strongly 
tilted spilite formation covered with angular unconformity by the younger 
basalt formation. Turning to T e n e r i f e we have to observe only younger 
formations, but ejecta of plutonio rocks speak of a hidden interior. Ero
sión has here not reached a sufficient depth to disclose a basement. 

In G o m e r a there are oíd and decomposed lava rocks of a salic 
nature disclosed by marine abrasión and river erosión. — In L a P a 1-
m a we will note the prcsence of oíd, dialocated spilites and granular 
intrusivo rocks in the bottom of Caldera de Taburiente in the core of the 
island overlaid by a heavy formation of basalt lavas. — H i e r r o ex
poses only a basalt formation; the basement does not appear here. 

Turning back to Grand Canary, we have first to consider the oldest 
formation, consisting of salic lavas in tilted positions appearing inside 
the Tejeda drainage área. 

The core {the nucleua) of the island 
Dislocated trachyte lavas 

The small sketch map, fig. 37, will demónstrate the extensión of the 
área inside which these oíd trachytes have been laid bare by erosión. I t 
has an extensión of c. 10 x 10 km and occupies about 1/15 of the island 
surface. Outside this área, there are some smaller places in which similar 
rocks occur, as in the región of Majada Alta west of the middle course 
of Barranco do Arguineguín (T. BBAVO). I t is clear that these salic lavas 
in a tilted position must really be the relatively oldest formation from 
the fact that the surrounding formation rests with angular unconformity 
on these lavas. This important stratigraphic surface lies, as was mentioned 
on varying heights above sea level, as in the Sándara and Alta Vista 
mountains where it reaches c. 1 400 m in height. In other parts inside 
the área it is deeply depressed. 

We have to distinguish the oíd dislocated lavas from the relatively 
younger formation of salic lavas, ignimbrites and tuffs that compose 
the high mountains in the west and northwest, in spite of the fact that 
they do not differ much in oomposition oompared with the oíd complex. 
In the geological map appended, the two complexes have been given the 
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l""'ig. 37. Sketch map showing the extont of the oíd dislocated trachytes 
(the island nucleus) in the Tejeda área. 

same colour (6a); there is, however, a line indioating the limit between 
the two. 

J. BouEOAET (1937) has not distinguished between the two salió 
complexes in his geologioal map or in the aooompanying descriptions. 
This is reasonable from a petrographic point of view. As it was mentioned 
in the Historio review, this author considere the west coast basalts to be 
the relatively oldest formation in the island. — If that were the case 
one would expect to find inolusions of basalts in the trachytes of the 
Tejeda área, also in the syenites there. Instead such proofs do not exist, 
however. 

These bosses and dikes of granular plutonio rooks, ohief ly alk. syeni-
tes and nepheline syenites (appearing only in the deepest parts of the 
Tejeda área), do not belong to the oíd trachyte formation but have been 
generated from them and risen to higher levéis. These ciroumstanoes 
will be oonsidered later on when we are dealLng with the rhyolite—trachy
te formation of the westem mountains. 
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An Eocene (?) volcanic phaae in the pre-Canarian área 
{the table-land formation) 

The now domínating volcanic complexes in the Canarian archipelago 
are basalts of somewhat changing ages and composition. The oldest lavas 
expanded over the surface of the pre-Canarian land were basalts (and their 
tuffs): vast lava fields and shield volcanoes, also cinder cones. The two 
easternmost islands were completely covered with these lavas i.e. the 
land, of which these islands now are remaining parta. In Grand Canary 
these basic effusions have left their masses chiefly in the west coast-
basalts, here forming huge cliffs. Further traces are to be found in the 
bottom of Barranco de Arguineguín and in the southeastern sector (Bar
ranco de Balo). The central nucleus (the trachytes), however, has re-
mained free of these basaltic inundations. It seems that this part was 
an eminence already at that (pre-Canarian) time. 

The best place to study these oíd basalts ¡s along the coast profiles 
in the west, northwest and southwest. Here the lower part of the con-
oordant series is olivine bearing, whereas the upper part consists of plagio-
clase basalts, also trachybasalts. Generally these rocks are much altered, 
and the vesicles in the blistery lavas have been filled with secondary 
minerals (calcite, chalcedony, ohlorite). 

In the southeastern sector (Barr. de Balo) the oíd lavas are likewise 
much altered, and here as is the case in the west, the olivines have chang-
ed completely into aggregates of sec. minerals. 

One may ask where the orífices which emitted these basic lavas were 
situated. As far as the west coast basalts are concerned, they seem to 
have belonged to some great shield volcano (or volcanoes) lying off the 
present coast line. The orífices themselves have disappeared into the 
ocean. They did not really belong to the volcanic apparatus of Grand 
Canary ih a proper sense. Consequently they ought to be excluded from 
the volcano-stratigraphic column of the island. 

The same oíd basalt formation appears as it was pointed out already, 
in the other Canarios. They have been much dissected by fractures of 
later ages, and erosión and marine abrasión have attacked them. The 
'best conserved' table-land of basalts is in the eastern islands — »the 
Purpurarles» — where they lie in fíat position over wide áreas inter-
stratified with tuff layers. In Tenerife they are best exposed in the Anaga 
península in the northeast and in Teño in the northwest. They form 
j)robably the basement of the great central Cañadas-Pico apparatus. 
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Gomera, La Palma and Hierro are typical basalt islands. 
T h e p r e-C a n a r i a n »A 11 a n t i s» (if we may use suoh an 

expression) w a s c o n s e q u e n t l y m a i n l y a b a s a l t i o 
t a b l e - l a n d w i t h s e v e r a l s h i e l d v o l o a n o e a a n d 
c i n d e r o o n e s . But there were apparently also some eminences of 
the basement rísing above the lava fields. One of them was in the present 
Grand Canary (the Tejeda área). 

The emission of the table-land basalts took place from a set of large 
fissures reaching to great depths, allowing Sima material to reach the 
surface. Most of these feeding channels of the lavas have already dis-
appeared into the sea, but the position of many of them can approxima-
tely be located. The basalts of Fuerteventura came from the west. As far 
as Grand Canary is concemed the iraportant source of lava emission 
lay also in the west, but there were certainly also other vents in the sur-
roundings of the island. 

Fracturation of the pre-Canarian marginal área 

The spiitting into different bodies (islands) separated by deep sounds 

The continental border zone towards the Atlantic has always been 
a very unstable one. It has through the ages had the character of a zo
n e of s t r a i n s . Tensional fractures have from time to time opened 
and given passage-ways for magmas from the depths. In other cases no 
magmas have risen to the surface, only displacements have occurred. 

Thanks to such fault-fractures of which there seems to have been at 
least two principal sets, the pre-Canarian, basalt-covered headland of 
the Sial block of África, was tom asunder, parts were left standing, 
other were depressed under the ocean level. 

A number of angular blocks or »chunks)> appeared, separated one 
from another by deep channels, reaching down to 2 á 3 000 m (except 
between the Purpuraries). The number of the «chunks» was originally 
probably lesser than that of the present islands, soarcely more than 5. 
The eastem islands: Alegranza, Montaña Clara, Graciosa, Lanzarote, 
Lobos and Fuerteventura formed one single land área of greater exten
sión. Tenerife was probably oonnected with Gomera. Most of these an-
oient islands did have a greater circumference than now; faultings and 
abrasión have largely reduced their size. 
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The principal sets of fissures which diesected the área were at first 
recognized by T. BRAVO (1954). These run NNW-SSE and NE-SW, 
conformably with the two main trends of the near lying coast of África. 
Later faultings have to a great extent followed the oíd directions. 

The individualization of Grand Canary was in this way completed, 
and from now on it started with its own geological evohition: voloanic, 
tectonic and exogenetic phases, all having left their records in the island 
structure. The relations between the endogenetic (chiefly volcanic) eventa 
and the exogenetic processes were rather varying. In some periods the vol
canic manifestations dominated, in other or «caira» periods the erosión 
took over. One can, however, make the general statement that with the 
time the volcanic outbursts gradually lost their energy, and finally they 
completely faded away. 

We may now follow the geological evolution of Grand Canary, look 
at the different phases that followed one another, both the endogenetic 
and the exogenetic ones. The former comprise the volcanism in its 
various aspects, also the volcano-tectonic displacements of changing 
magnitude. The exogenetic events, in many ways counteracting the 
achievements of the eruptions will be shortly elucidated, although this 
side of the geological study ha« not been accomplished to the same extent. 

A long period of volcanic adivity of an explosive nature. Production of salte 
material 

There is a sharp tum in the character of volcanism from the oldest 
basalt effusions to the first volcanic phase of the island proper: the highly 
explosive and salic magmas now found their way to the surface of the 
island. 

From where carne these new and sahc silica- supersaturated lavas? 
The author is of the opinión already expressed that they are simply the 
result of anatexis in the depths. The oíd trachytes of the nucleus offered 
the original material. 

The immediate products of this anatexis were the syenitio plutonic 
boBses now exposed in Barranco de Tejeda. They represented the sub-
volcanic parts rising through the complex of dislocated oíd trachytes. 
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These magmas were rich in volátiles and — with the aid of fissures as 
passageways — they reached the surface under explosivo aotivity. The 
masses were ejected over the island as tuffs, agglomerates and ignimbri-
tes, to a lesser degree as rhyolite and trachyte lavas. 

These products were spread over vast surfaces, ohiefly as it seems to 
the west. The island was then of greater circumference than now, and 
the total volumen of the materials must have been important. Thick 
banks to a number of 12—13 were accumulated, the one upen another 
forming a concordant pile. Later erosión has since then greatly reduced 
their extensión (cf. with the geological map appended). 

This formation is rather unique in the Canaries. Its importance was 
recognized already by J. BOURCART (1937). There are interesting profiles 
of the formation to be studied, as the reader already may have found 
form the descriptive Part I. 

In the later decades many occurrences of ignimbrites have been de-
scribed, but is is not necessary to quote them here. All of the occurrences 
— oomprising only salió volcanics, mainly rhyolites — refer to greater 
land áreas, whereas ignimbrites in oceanic islands have not hitherto 
been mentíoned. Now we may say Grand Canary is no real oceanic is
land, it is a sub-oontinental island. Henee it has a special position that 
may explain the occurrenoe of ignimbrites. 

Nevertheless, of all the Canaries Grand Canary is the only one pro-
vided with this kind of material. Not even Tenerife, magmatioally of 
similar composition has any formations like those of Grand Canary just 
oharacterized. 

Revival of the volcanic production of salic magmas 

The formation of the great phonolite volcano 

Most of the products of the preceding phase are silica-saturated or-
supersaturated. As time went on these magmas gradually ohanged, so 
that amount of silica diminished and content of natrón inoreased. Lavas 
of phonolites were the result together with huge masses of tuffs. A very 
voluminous production of these volcanics foUowed for a long period: 
they built up a giant volcano of the central type. The cráter of this vol
cano was certainly situated in the oulminating part of the island, although 
traces of the same are not more conserved. — The phonolite volcano re-
presented apparently a broad cone with relatively smooth slopes judging 
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from the still remaining southern sector of the cone. It was a strato-
voloano with alternating banks of platy, dark lavas and brownish tuffs 
between them. The size of the volcano can well be compared with that 
of the central part of Tenerife in times before the formation of the great 
Caldera de las Cañadas replacing the summit. 

What is missing in the phonolite volcano of Grand Canary is a similar 
top-caldera (collapse-caldera) and likewise a central Pico. Instead the 
phonolite cone of Grand Canary has been badly dissected by ruptures; 
the northern and the eastern parts have almost disappeared out of sight 
due to great displacements in later time. These sunken flanks of the cone 
have been overridden by younger bajsalt lava floods. 

In the western sector the slopes seem also to have been dissected but 
here uplifted. The relatively higher positions have caused erosión so that 
nearly all of the phonolite lavas have been abolished, leaving the under-
lying rhyolites-trachytes free. But in other parts of the island one can 
still find some remnants of the phonolites exposed under the younger 
formations. A good oxposure stretches along the east coast to the south 
of Las Palmas (región of La Laja). Another well visible remnant is re-
presented by Montaña de Guía in the northwest, a horst consisting entire-
ly of the phonolite formation. 

The large southern sector of the volcano reaching from Barranco de 
Tirajana in the east to Barranco de Mogán in the west offers good geologic 
profiles thanks to the many deep barrancos dissecting the flank, really a 
strange landscape of so called tableros. 

It was mentioned that the cráter has been destroyed. There are how-
ever, in the deep erosión channels of the Tejeda área many phonolite 
dikes to be seen crossing the oíd trachytes or the plutonic 
bodies. They can be considered a kind of feeding channels of 
the lavas. 

About the geologic age of this phonolite volcano nothing can be stated 
with greater exactitude. We can see that the lavas are younger than the 
rhyolite-trachyte formation in the west — there are in some places im-
mediate superpositions to be observed. In the región of Las Palmas the 
phonolite banks are covered with the fossil bearing Miocene littoral strata 
— consequently the volcano may be of pre-Miocene age. The phonolites 
are likewise covered by the puzzolane formation, and it seems the de-
position of this wide-spread pyroclastic sediment representad the final 
act of the rather long period of volcanism that built up the cone. A similar 
age relation is met with also in Tenerife. 
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It Í8 conceivable that the mudflows were emitted from a bursting 
cráter that contained hot water. The bursting may have been accom-
panied by the eruption of fine ashes, which were mingled with the water 
during its escape down the slopes (see next ohapter!) 

The phonolite volcano was accumulated on a basis consisting of the 
rhyohte-trachyte formation of lavas, ignimbrites and tuffs. n o t, how-
ever, on the oíd basalts except in the southeaatern comer; here we have 
in fact an immediate superposition of the phonolites of on the oíd weath-
ered basalts (Montaña de Acuario). 

We will find in these relatively oíd volcanic formations strong 
evidences of erosión. An impressive witness of this process are the huge 
masses of phonolite gravel conglomerates covering the Miocene littoral 
strata in the vicinity of Las Palmas and also in the far south (región of 
Arguineguín). Most of the debris has of course been transported to the 
sea and deposited in the surroundings. 

The original height of the phonolite strato-volcano may have attained 
more than 2 000 metres above the sea. It is conceivable that the cone 
did have a top-coUapse caldera like that in Tenerife, and it may have 
been situated above the present área of the Tejeda depression. Extensión 
seawards was certainly far greater than now, especially in the east side. 
Such a statement can be confirmed by the conditions in La Laja (S of Las 
Palmas), where a huge phonolite bank has been abruptly cut off from the 
sea. Also along the northern coast there was a former continuation north-
wards judging from the abrasión cliffs there. 

The apreading of the puzzolane (canto blanco) 

This pale-cream-coloured, rather fine grained and unstratified pumice 
material of phonolitic composition occupies a far more restricted área in 
Grand Canary than in Tenerife (HAUSEN 1956). This is sometimes due 
to later erosión, sometimes to its being covered by younger formations, 
but chiefly to the fact that this deposit was originally of much lesser 
quantity than in Tenerife. In the latter, the puzzolane was emitted from 
the great central caldera in times before its final enlargement (by sub-
sidences). The southern declivities of the island in particular were f looded 
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with the puzzolane. The sources of the emissions are not definitely olear, 
but it is beyound doubt that the orífices lay somewhere in the central 
highland, since all the remaining parts of the formation can be followed 
up the slopes to this part. 

In Grand Canary much puzzolane has been destroyed. There were 
however at least t w o m a i n s t r e a m s : one direoted to the south, anot-
her to the northeast, both ríght down to the sea. The western mountains in 
the región of San Nicolás and Taraadaba were never flooded by the 
puzzolane. 

The puzzolane may be considered a Consolidated watery mudstream 
like the lahara in the East Indian Archipelago, and it belonged no doubt to 
the h o t lahara. The water had a temperature of some hundred 
degrees Celsius. Occasionally stones of lavas were intermingled now em-
bedded in the fine-grained pumice masa. 

The puzzolane was expanded in a time when the reUef of the island 
was different from the present one. That can be well seen in the sector 
around Barranco de Arguineguín. Sinoe then erosión has made a great 
progress and much of the relatively brittle puzzolane has been abolished. 

The stratigraphic position of the puzzolane is seen from its relation 
to the R.N. agglomerate on the one hand and to the phonolite formation 
on the other. It appears between these two, or more exaotly above the 
rhyolites of the younger group that covers the phonolites. The puzzolane 
is of a time antedating the deposition of the fossil bearing littoral sedi-
ments of the Las Palmas' terrace, since the puzzolane forms the base-
ment of the whole littoral series of strata. 

If we turn to the sea front of the southerly puzzolane avalanches, we 
will miss the Mioceno strata in this sector entirely. Instead the puzzo
lane is overlaid by a coarse conglomérate, separated from it by a surface 
of erosión. Nevertheless the two occurrences — in the northeast and in 
the far south are contemporaneous in origin. 

The period of erosión that followed certainly destroyed much of the 
puzzolane cover, also marine abrasión participated — in the reduction 
of the extensión seawards. 

Diaplacementa in the aalic volcanic formationa 

The irregular distribution of the salic volcanics in the surface of the 
island (cf. with the geological mapl) is to a great deal due to later faultings 
in the ground, and many of these disturbances were obviously of large 
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scale. J. BouRCART (l.c.) has recognized a number of them (indicated 
in his geological map) the most important being the Agacte—Tirajana 
lina (or zone) dissecting the island in the direction NW—SE into two 
parta: a northwestern and a southwestem one. The former was called by 
him Neo-Canaria, the latter Palaeo-Canaria. This great fracture was ac-
companied by a displacement that brought Neo-Canaria in a relatively 
lower position than Palaeo-Canaria. The oíd phonolite volcano of the cen
tral type was cut aereas. — But there were also other lines of rupture. 
BouRCART supposes the Guiniguada valley has been controUed by a fault 
line along its whole course (direction SW—NE). Moreover the east coastal 
land has been depressed along a N—S line from Las Palmas over Telde 
to the vicinity of Juan Grande. 

But there were certainly many other fault lines that have dissected 
the island at about the same time. The present author has found fault 
lines along the western escarpments of the Montaña del Horno—Tama-
daba mountains, further along the cuesta to the south of Aldea de San 
Nicolás. Another line runs obviously along the steep coast in the extreme 
west, where the original barrancos have been cut short. 

Of smaller faults there are some confining the Guía horst block in the 
northwest. This horst is a small visible remnant of the oíd phonolite 
volcano (in its NW: flank), etc. 

AU these fractures with accompanying block movements have great-
ly damaged the cid phonolite cone, simultaneously also the underlying 
rhyolite-trachji» formation. Later erosión and the emissions of new 
volcanic products (the R.N. agglomerate, then the basaltic lavas of post-
Miocene to Recent age) have contributed to the irregular geologic pie-
ture of the salic formations in the surface. 

To these displacements ought to be added all the later faultings con-
nected with the younger volcanics, to which we will retum later on. 

A Peléean volcanic adivity of the central type. 
The deposition ofthe R.N. agglomeratea. 

The most interesting volcanic formation met with in Grand Canary, 
and the most »endemic» of them all, is the so called Roque Nublo forma
tion of unstratified agglomerates, intercalated with sheets of tephritic 
lavas. Its repartition is seen from the accompanying geological map. We 
realize that the material was issued from the central highland, and these 
masses appeared as great avalanches. 
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In the other Canaries there are no similar kinds of pyroclastic de
posita, not even in Tenerife, as far as the author knows. The agglomerates 
deposited during a series of outbursts mark the climax of explosivo activity 
in the whole history of the island. — The génesis of the formation was 
first recognized by J. BOURCART (1937) who placed the eruptions in the 
same category as the Peléean type of ALFRED LACEOIX. The agglomerates 
are the remains of glowing avalanches, pumiceous sands and stones de
posited in the slopes in a chaotic mixture. The appearance of the aval-
anches s i g n i f i e d a h a v o c t o t h e o r g a n i c l i f e i n t h e 
i s l a n d , and these catastrophos occurred (as we have pointed out al-
ready) at least six or seven times. 

An intricate question ia where to lócate the vent (or the venta) from 
which these tremendous avalanches departed. There have been some 
speculations about the matter, but no decisivo solution has as yet ap-
peared. According to the author'a experiencea it seems moat likely that 
the places of eruptions were situated in the chasm of Barranco de la 
Culata (cf. with page 299, Part I). 

The extensión of the Roque Nublo agglomerate has been followed 
through many sectors of the island, from the central highland down to 
the vicinity of the coasts. The original cover was apparently rather con-
tinous except in the west (the Tamadaba and del Horno Mts). As to the 
thickness of the cover, it is evident that the máximum amount is reached 
in the región of Roque Nublo (the platform). It is therefore natural to 
suppose that the principal outbursts occurred in the vicinity, i.e. in the 
chasm of La Culata, as it was mentioned above. A similar idea has been 
expressed by T. BRAVO (in a letter to the author). The blasts escaped 
from fissures, and it seems as if these coincided with the formation of 
the great dislocation line above mentioned. 

These avalanches consisted of chiefly pumiceous material as it haa 
been atated in the petrologic part. The matrix contains plenty of xeno-
litha, in parta of baaic lavas, in parts of different plutonio types already 
mentioned. The latter bear witness of a deep origin within the cruat. 

The texture of the agglomerate is whoUy chaotic. No stratification ia 
perceptible in most of the profiles studied, except in cases when the ma
terial has been re-worked and re-deposited by running water. A series 
of sandstones and conglomerates has resulted. That was the case in at least 
two localities: Barranco de la Culata and Barranco de la Hoya (Berrazales). 

Morphologically the R.N. agglomerate banks play an important role 
in the landscape: the erosión remnants of them stand as mighty witnesaea 
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confined by vertical walls (due to diaclajses) in most of the watersheds, 
where they have been left behind by erosión. From time to time gigantio 
rectangular blocks have dropped down the mountain sides, as may well 
be seen in the sides of the central Roque Noblo platform itself. 

The interfingering tephritic lava effusions 

In the huge nearly vertical profiles of Caldera de Tirajana and Cal
dera do Tejeda, we will find, as it has already been described, several 
interstratified tephrite lava banks in the R.N. formation exposed. But 
these basic lavas are met with also in many other parts lower down the 
island slopes, here either intercalated in the agglomerates or covering 
them. These alternating banks of whoUy different composition reflect a 
r h y t h m i c a c t i v i t y of explosive outbursts and of quiet lava 
effusions. This kind of events has not left any records in the other Caña
rles, as far as I have seen. 

These changes lasted a considerable time, and it looks as if the lavas 
were expanded over an already lithified agglomerate. The lavas departed 
from the highland like the avalanches, most probably from fissures, the 
remains of which are still seen in the shape of dikes. 

In the chapter on causes of diversification of magmas in Grand Ca
nary we have already discussed these rhythmic eruptions of suoh a spe-
cial character. The tephrite lava emissions stand rather alone repre-
senting a kind of interlude activity between the oíd olivine bearing 
basalt volcanism in the west and the later on foUowing likewise olivine 
basalt effusions in the post-Miocene and younger periods. I t is important 
to distinguish between these alkaline basalts and the other and not to 
throw them all into one and the same group (»more or lesa alkaline») as 
it has sometimes been made. The tephritic effusions were quantitatively 
important: together with the alternating R.N. agglomerate deposits they 
have considerably enlarged the island structure, the heights have increased. 
And with them the erosión has been invigorated. 

There seems to have been a rather long time span between the piling 
up of the R.N. agglomerate formation with the tephrites and the later 
on beginning activity which produced the olivine bearing baaalts. This 
time was an interlude of erosión. But before the exogene work had ad-
vanced too far, there foUowed a period of volcanism — with the pro-
duction of the undersaturated and highly .^a-alkaline lavas. 
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Eruptions of highly Na-alkaline phondüic lavas 

Múltiple vents eruptions in the central highland 

It was a somewhat restricted production of salió lavas and there were 
many smaller vents lying rather closely grouped. Since the lavas were 
highly viscous, plugs were formed, but also shorter lava strearas followed 
spreading over the now already Consolidated R.N. agglomerates of the 
central highland and its nearer surroundings. This phase was not of 
greater importance in the development of our island and it lasted a com-
paratively short time. The domes and the monolith-like necks left stand-
ing in the highland by the subsequent erosión have, however, added to 
the landscape a strange accent, especially in the mountainous background 
of Tenteniguada. 

The lavas of these hauynophyres etc. have covered the R.N. agglo
merates, in parts also the tephrites, they are, however, rather restricted 
in the surface, this being due to later emission of (the post-Miocene) oli-
vine bearing basalts. In the borders of the oaldera-precipices and other 
borders of the highland they are well exposed, however, as it has been 
described in Part I. 

I have already discussed the probable origin of these phonolites and 
considered them as derivatives of the tephrite magmas. They indícate 
the climax of alkalinity of the volcanic producís in the island, they are 
the record of a final act in the long lasting process of Miooene (?) accumu-
tion of materials belonging to the R.N. formation. There are in the other 
Canaries, as far as I have been able to prove, no such strongly under-
saturated and jyro-alkaline lavas, one can say they are of a rather excep-
tional nature. 

Similar lavas at the north coast 
The two cumulo-volcanoes of Arucas and Cardones 

Two volcanoes cióse to the north coast seem to belong to the same 
period of volcanism as all the múltiple vents in the central highland. 
The lavas emitted from the two volcanoes are of a rather similar nature, 
tahitites and ordanchites according to E. JÉBÉMINB, also to experiences 
won by myself. The two cones are of an aspeot different from all the 
other adventive cones strewn over the island slopes in the north and in 
the east. They have contrarily to the last named no cráter, lavas have 
been sent down to the coast from the base of the cones. 
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J . BouECART (I.c.) considers the two cumulo-volcanoes as geologically 
young. No doiibt they have no advanced age, seen already from the small 
amount of erosión in the cones. But they may be older than the near 
lying basaltic cinder cones such as Cabeza de la Rosa, Bandama etc. 

T. BRAVO has (according to a geological profile sent to the author) 
observed that the two cones lie on R.N. agglomerate. Henee they are 
younger than these. A short distance to the south from Ariicas there is a 
Miocene shore Une (o. 200 m above the sea), and this cliff was worked out 
in time before the accunuilation of the Arucas volcano. The author is in-
clined to think the two cones may belong to a period antedating the post-
Miocene basalt effusions — and they are most likely of the same age as 
the múltiple vents in the highland, from where the foid bearing phono-
lite lavas emanated. — All these lavas were highly viscous, and the for-
mation of necks or of cumulo-volcanoes was only the natural expression 
of the magma-character. 

The two volcanoes at the coast form, however, a sepárate eruption-
field rather distant from that of the central highland. Contemporaneous 
with the cumulo-volcanoes are sheets of foid-bearing phonolites on a 
stretch of the north coast from Bañaderos to Puerto de la Luz, where 
they crop out in sea cliffs. These lavas may have been sent down the 
slopes from higher lying vents, scarcely, however, from the central high
land. They all antedate the basalt lava effusions, since the latter form 
the top sheets in escarpments facing the sea. 

The author has not been able to lócate these vents or to foUow the 
phonolit« lavas in question from the coast farther up the slopes. 

The later basalt volcanism in the centre and on the northern and eastern 

slopes 

We now have to deal with the latest volcanic phase in the island 
which began in the post-Miocene period and continued to the present 
one (in geological sense). For the sake of convenience, we will treat the 
matter under two headings: the late-Tertiary (the post-Miocene) vol
canism and the Quaternary-Recent volcanism, although these phases 
have much in common, not the least as regards the composition of the 
erupted material. 

2fi 
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The late-Tertiary volcanism 

We shall begin with the manifestations in the central highland (c. 
1 500 m above the sea level), where the cover of theee lavas is rather 
thick. The chief vents (probably fissures) from where all these lavas have 
started are not known with certainty. It seems that an important centre 
W£i8 situated in the área now occupied by Caldera de Tejeda, but no traces 
of a cráter are to be found here. Later displacements have in oooperation 
with erosión destroyed the orífice (or orífices). But in the margina of the 
deep hollow, especially in the north and in the east there are many basalt 
lava banks having tuff intercalations and crossed by steeply dipping 
dikes of basalt. The same lavas can be foUowed also farther down the 
declivities in the north and in the east and southeast flooding vast sur-
faces. It is consequently obvious that there was a very important centre 
in Tejeda. J. BOURCART (1937) expressed the same idea and he used the 
designation »le grand volcan (basaltique) de Tejeda». 

These eruptions were consequently of the central type, although ef-
fusiona seem to have avoided the south and the west sides of the 
island. 

One ¡8 impressed by the great quantities of the basalt lavas whioh 
inundated practically the whole Neo-Canaña. The many barrancos 
afterwards disseoting the seríes expose good geologic profiles for long 
distances. 

A great deal of these lavas reaohed the surface along many fissures 
in the highland and inundated the previously formed B.N. formation 
and spilled over the borders in the eastem sectors. These lava filled fissu
res are still to be seen standing above the highland ground as oyclopic 
walls. 

If we leave the highland and go down the declivities in the north or 
in the east, we will meet numerous adventive cinder cones, many of 
which are obviously not very recent not even of Quaternary age, judging 
from their state of preservation. They are also of relatively greater sizes 
than the younger cones in the same áreas. 

We have already dealt with these cones and with their erupted ma
terial, so we will limit ourselves to some short characterístics of more 
typical cones. — One of the foremost of them is Montaña de Osorio 
(900 m) rísing to the west of Teror. It is entirely covered with a mantle 
of lapillis and a«hes already oxydished in the surface. From the large 
cráter open to the east lava streams have found their way down the train 
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of Barranco de Teror to the vicinity of the coast. This stately cone (or 
more exaotly: this complex cone) rests on a basement of salió lavsis and 
tuffs. 

Of other similar cones belonging to this age group is Montaña de Fir-
gas, further Montaña Doramas, Montaña Alta and Montaña del Viento. 
Tuming to the eastem declivities of the island we have here several of 
relatively large cones. A rather impressive cone is Montaña de Laa Pal
mas above Telde. From this cone a long lava stream was sent down Valle 
de los Nueve (later on cut across by a canyon). On the coa«t we have 
aleo some oíd cones, of whioh Montaña de Arinaga forras a península. 

Aside from the cones enumerated, all furrowed by erosión and weath-
ered in the surfaoe, we have to observe the presence of lava f loods inside 
Caldera de Tirajana and Caldera de Tejeda, the age of which is some-
what uncertain. One such stream has filled the bottom of Barranco de 
Tirajana (later on cut by a new gorge). It is not definitely proved from 
where the lava was issued (in the highland border to the east of the val-
ley). In Caldera de Tejeda there are several erosión remains of basalt 
lavas formerly f lowing down the bottom of the great valley in time before 
the working out of the present gorges (cf. with Mesa de Acusa and Mesa 
de los Junquillos). 

Great masses of p}rrocla8tic materials have been strewn over the sur-
roundings of the larger cones, especially in the northem declivities. 
These have been subjected to intense weathering processes, and a reddish 
lateritic soil has been produced. It has not been possible to fix in the 
geological map the true extensión of these covers. The occurrence of the 
soils owes the effect of moisture laden trade winds in this barlovento 
side of the island. 

The Quaternary and the Recent volcanism 
(Adventive cones, their lavas and ashes) 

As may be seen from the geological map, the northern and the east
em slopes of the island are rather densely dotted with volcanic cones of 
varying sizes; some of them lie cióse to the coasts, other are strewn 
higher up the slopes to the Cumbre región. — These adventive cones 
appear in the same áreas as the above described older ones. They repre-
sent the continuation of the basalt volcanism of the former periods — only 
the intensity of eruption has considerably diminished. 
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Like the older cones these of the younger group may be closely con-
nected with fracture lines in the island. Where there is a straight row of 
cones, a controUing volcano-tectonic line may be suggested. In other 
cases the reconstruction remains conjectural; strict evidenses of such 
fractures are soarce. Some of them are revealed during road engineering 
works and the like (opening of water tunnels). 

It Í8 a striking fact that in the whole southem part of the island there 
are not, with a few exceptions, adventive cones. The long geologic profües 
exposed in many barrancos there do not reveal any fractures either. These 
profiles give the impression of an unbroken table-land of oíd volcanic 
strata dissected by erosión only. 

It Í8 also difficult to determine the exact geologic age of all these 
cones. Some are without doubt from the Quatemary time, other are 
Recent in age. There may also be difficulties to decide wether a cone is 
from the latest Tertiary or from the early Quatemary time. The state 
of conservation may decide in such cases: are the materials in the surface 
oxydished or not, and how far has the erosión been able to destroy the 
flanks and the surrounding materials. 

We may, however, as a rather reliable criterion of young age consider 
the ooke black slaggy and glassy lavas and their cones. The aotivity of 
these adventive voloanoes was of a mixed nature: explosions with plenty 
of pyroclastios, and lava emissions. The lava-tongues foUowed many of 
the existing barrancos, filling them to a certain degree or nearly complete-

ly. 
It is not necessary to enumérate here all the cones, they are desoríbed 

in Part I. We may, however, look at some more illustrative examples. — 
In the central mountains we have the large cone Altos de los Peñonallos 
(1 850 m), a Quatemary cone which sent a lava down the right head arm 
of Barranco de Guayadeque. A short distance to the north from this cone 
there is a smaller collapse caldera sunk into the haujmophyre rock ground 
a f t e r the lapillis and ashes from the volcano were settled into the sur-
roundings. 

Of cones situated on lower levéis there are some small ones in the 
vicinity of Jinámar, to the south of Las Palmas. They have sent lavas 
down to the near lying coast. The highroad to Telde orosses two of these 
lava tongues, all being basalts, olivine bearing. 

A most interesting group of voloanoes is found in the peninsula of La 
Isleta, giving shelter to the oommeroial port of Las Palmas. The cones 
here are 8 in number, but they are of somewhat different age (as it has 
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been pointed out in Part I). The one of them with the latest activity is 
Montaña del Faro in the north of the área. This has sent a broad stream 
of basalt aoross the península to Bahía del Confítal. 

The two volcanoes of the Arucas-region on the north coast are con-
sidered by J. BOUECABT (1937) as of recent age. They consist as we have 
found of phonolites, making an exception to the whole assemblage of 
younger basaltic cones ín the surroundíngs. The present author is of the 
opinión the two cones in question are older, maybe late- Tertiary in age 
(Part I„ page 271). 

Further west along the north coast there stands the conspícious cone 
of Montaña de Gáldar, at the ancient stronghold of the Guanches. It may 
be a Quatemary oone, its aspeot is not very fresh. A cráter is open to the 
north. The flanks are covered with lapillis and ashes. A lava stream of 
basalt (limburgite) wsus sent to the coast, according to J. BOÜRCABT (l.c). 
When in activity the volcano ejected masses of lapillis into the aír drift-
ing southwards and covering a great part of the plain stretching towards 
Agaete likewise the phonolite erosión mountain Almagro. 

More famous among the later volcanic mainfestations is the so called 
Caldera de Bandama, situated a short distance to the south of Las Pal
mas. It is f lanked by a cone of rather recent aspect — Montaña de Ban
dama. The author is of the opinión that the cone is of later age than the 
caldera, the latter being a kind of maar (explosión cráter, Hy^rsEN 1961). 

Other young cones are strewn in the surroundíngs, being apparently 
epigones to some larger, older cones more to the south. Of the more 
easily accessible small volcanoes is Morro del Inglés in the vicinity of Santa 
Brígida. It has sent a lava stream down Barranco de Guiniguada to the 
bend of the valley at La Florida. The eruptions are not very young, since 
the river of Guiniguada has cut across the west flank of the oone (at La 
Angostura). 

It has been pointed out already (Chapter on Petrology) that the lavas 
of these young cones are olivine bearing rather pioritic basalts. They are 
consequently of low viscosity, the lava streams have run with great 
speed down the barrancos and the slopes. The occurrenoe of large quanti-
ties of ejecta (Gáldar etc.) speaks, however, in favour of violent explo-
sions, and these may (at least in parts) have been caused by ground 
water (the basal ground water body of the island). 

The volcanic activity of the island has now come to an end. No out-
bursts are known from times after the first arrival of Europeans. The 
freshness of the lavas ín some places (Jínámar etc.) indicates, however, 
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a rather recent time of outbursts, maybe from some centuries before the 
Conquista of the island (1404 — 1494). 

The only signs of the fading voloanism are some mineral spríngs 
(Firgas, Berrazales). 

2. E x o g e n i c p r o c e s s e s 

River {barranco-) erosión 

The physiography of Grand Canary is largely dominated by the results 
of erosión. A glance at the topographical map of the island reveáis a 
fairly regularly formed drainage pattem arranged like the spokes in 
a wheel. It is evident that erosión has worked very intensely and reached 
an advanced stage judging from the smoothened, longitudinal profiles 
of the water courses. 

On closer study, many irregularities are of course to be found in the 
drainage pattem, and it will also be clear that the progresa of erosión 
must have passed many phases, calm times interrupted by volcanic out
bursts. In fact, a full geological history of the island cannot be deciphered 
without due attention to the marked alternation between endogenio and 
exogenic events. But not only volcanic manifestations in proper sense 
have interfered with weathering and erosión, also fracturation and dis-
plaoements have occurred from time to time causing still more compli-
cations in the island structure. 

If we now look at the radiating barranco systems, we will find some 
greater irregularities: there are at least two large embayments penetrat-
ing into the core of the island: the Calderas of Tejeda and Tirajana. They 
have their drainage systems of their own, to which we will retum later 
on. Then there is the rather independent system of deep barrancos in the 
southwestern coast mountains and the gorges conneoted with the rather 
isolated Tamadaba mountain block. 

Note: S t a t e o f v o l c a n i s m i n t h e C a n a r i o s . Recent otUburst» 
have been recorded in Lanzarote (1824), Tenerife (1900) and La Palma (1940). 

Volcanism hcufaded out in Alegranza, Montaña Clara, Los Lobos, Fuerteventura, 
Grand Canary, Gomera and Hierro. No outbursts in 'historie time' have been 
observed in these islands, of which Gomera as the first one seems to have tumed 
into inactivity. 
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It Í8 obvious that the barrancos are of different ages. In the south-
westem half — in Palaeo-Canaria — most of them are relatively oíd stately 
mountain valleys — like Barr. de Fataga, Barr. de Arguineguín, Barr. 
de Mogán and Barr. de Veneguera. They all widen along their oourse 
and have a bread mouth. The longitudinal profile is rather smooth with-
out saltos. The head-parts have, however, the shape of gorges with a 
steep grade. 

In the northeastem half of the island — in Neo-Canaria — there are 
also many long barrancos, they are, however, rather young, since the 
rivera have cut down their courses into the post-Miocene cover of basalt 
lavaa and tuffs. The longitudinal profiles are not of the mature stage — 
there are irregularities in the way. Either there are tresholds that have 
been cut across (Barr. de Agaete at Berrazales) or there is a sudden break 
as in Barr. de Moya, or the grade of the profile is rather steep — as in 
Barr. de Guayadeque. Other irregularities have been caused by young 
basalt lava streams that have used the water course for sonie distance. 
The barrancos in Neo-Canaria bear the sign of rapid erosión under rather 
humid climatic conditions (windward side of the island), contrasting 
against the erosión landscape in the south (especially inside the phono-
lite-sector) with its semi-arid land fornis (tableros and steep barranco walls). 

The west coast has the physiognomy of its own: short gorges with a 
steep gradient dissecting the coast cliffs and the steep slopes surrounding 
the Tamadaba complex. 

Remains of an oíd ipre-barranco relief in Palaeo-Canaria 

As has already been mentioned in the descriptive Part I (Chapter 4,5) 
there are in the southem sector certain surface forms which look rather 
ancient, created by weathering and erosión; the whole ridge of the so 
called 'C!ordillera del Horno', the eminence of Tauro to the south of it 
and the Chira valley, a left tributary to Barranco de Arguineguín. This 
relief has a rather advanced maturity: open valleys and rounded hills 
between them and a low grade to the sea. These forms were probably 
conneoted with the undulating relief still to be seen in the central high-
land, although younger basalt lavas have to some extent concealed the 
same. 

The relief features in question are apparently of ^re-barranco age; 
they antedate an uplift of the island when erosión was invigorated. 

We may now look at some special featxu-es of the oíd relief. 
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'Cordillera del Horno' shows a rather advanced erosión, as may be 
found from the very undulating orest line with more resistant rock mas-
868 oarved out into havte relief. Most illustrative are the necks of phono-
lites (eee the field sketch, fig. 13). These necks are the cid throat filis of 
once existing volcanoes. Pasees between the eminences are saddle-form-
ed, and sharp forms are rare. These begin down in the flanks, where 
young erosión has reached from the north and from the south. — In-
teresting is the Chira valley, the bottom of whioh hes o. 900 m above 
the sea. It represents a hanging valley to Barranco de Arguineguín. 
There has occurred, however, a later adjustment in the shape of a short 
and steep canyon above the junotion. On the right side of Barranco de 
Arguineguín (middle oourse) there is the conspiouous rounded eminence 
Pontón de Gavilanes, a half-dome separated from the still higher Tauro 
eminence by a broad saddle pass. Pontón de Gavilanes has in the east 
been attacked by erosión (in Barranco de Arguineguín), and a tremend-
ous precipice has been formed (with land slides). 

The Tauro mountain in its turn is separated from 'Cordillera del 
Homo' by a broad saddle — where the water reservoir Majada Alta is 
situated. 

In the west, in the summit región of the Tamadaba Mountain there 
is also a remnant of an oíd relief of limited extensión with a number of 
eminences carved out in more resistant rocks. Cumbre de Tamadaba 
is the greatest monadnock here. 

It is of interest to note that the oíd erosión surfaoe mentioned to a 
great deal has been covered by the R.N. agglomerate formation. This 
deposit has been conserved partly in saddle passes (Majada Alta) partly 
in valley bottoms (Chira valley) and partly in the oíd divides theraselves 
(divide between the Chira valley and Barr. de Arguineguín). Also in the 
central highland (above the 1 500 m oontour line) there are the masses 
of the R.N. agglomerate lying on the oíd ground (later on oapped by oli-
vine basalt lavas). 

Erosión in the two Calderas (de Tejeda and de Tirajana) 

Finally we must mention the special conditions governing the erosión 
inside these two large depressions. The conditions are rather briefly 
mentioned here, since we have already dealt with them in the descriptive 
chapters 3 and 11 (see also HAÜSEN 1961). 
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C a l d e r a d e T e j e d a representa a typical erosión landscape 
(cf. with fíg. 27). It is apparent, however, that erosión alone oannot have 
worked out this great abyss. The author supposes that various kinds of 
displacements have from time to time opened ways for attack by running 
water. But a later phase in the caldera- forming procesa consisted in ero
sión alone, i.e. when the gorge in the west was opened. This gorge was 
originally a spillway for stagnant water in the Caldera. With the down-
cutting of the same across the mountain barrier erosión proceded at the 
same pace in the Caldera. The final stage of erosión coincided with the 
upheaval of the island in post-Miooene time. 

Barranco de Tejeda has as we know, several left-hand tributaries, all 
deep gorges like the master oanyon. Their head erosión is attacking the 
highland ground especially in Barranco de la Culata. 

C a l d e r a d e T i r a j a n a (cf. with fig. 8) has a rather similar 
history, exoept that there was no stagnant water in the basin. Erosión 
has worked vigorously, and the outlet valley has existed from the be-
ginning — Barranco de Tirajana. Stages of erosión are indicated by ter-
raoe remnants — one of them lying c. 900 m in the eastem side; the latest 
terrace accompanies the upper oourse of the main barranco. After the 
downoutting of the barranco had reached a mature stage the bottom was 
filled with basalt lava streams. — This lava fill was afterwards cut by a 
canyon. — The enlargement of the Caldera was due not only to erosión 
(and head water erosión), but also to great land slides which have worked 
repeatedly until our days. 

Coaatal abrasión work 

The Canary Islands have since Quatemary time (?) been exposed to 
the northem and northeastem trade winds. Owing to the impaot of the 
breakers in the windward side the ooasts here have been forced to retire, 
and shore cliffs have been formed. Further there are terraces open to 
the sea. They bear witness of positive and negative migrations of the 
shore. In the northwest and in the west there are as we have found the 
highest and the steepest cliffs (see fig. 1 and 2, píate IV). These are con-
sidered by S. BBNÍTSZ PADILLA (1946) as true marine cliffs. I aminclined 
however, to see in them the resulta of displacements, not excluding the 
effect of the breakers. 

If we now tum to the east and the south ooasts, we will f ind the things 
rather different. A great deal of the stretches is occupied by fíat ooastal 



410 Hans Hausen 

lands covered with gravéis, carried down by the rivera, There is, however, 
on the Btretch between Arguineguín and Playa de Veneguera a true abra
sión coast with steep cliffs although of only someten metresin height. The 
steepness here hfis its special causes. In the descriptive Part I we have al-
ready mentioned the long exposures of the soft stratum of puzzolane 
supporting layere of gravel-conglomerates. In this weak formation the 
waves have had good opportunity to excávate — undercutting the hang-
ing conglomerates. 

In short: Grand Canary has suffered considerably from the abrasión 
at least in Quatemary and Recent time, maybe also earlier (in Pliocene 
and Miocene time), then, however, on other levéis than at present. There 
have not been any closer studies of raised beaches in this island so far, 
except what is mentioned in the older literature. 

Svb-aqvxttic sedimentation 
River sediments and lacustrine deposits older than the post-Miocene 

volcanics 

In the course of my exouraions I have encountered rather thick series 
of s a n d s t o n e s and c o n g l o m e r a t e s in altemation, lying 
in an almost horizontal position, but mostly on high levéis. It is evident 
that these sediments are n o t marine, but they have been deposited in 
closed basins, now long ago opened by erosión. — One occurrence of that 
kind is exposed in the right wall of Barranco de La Culata (head of Barr. 
de Tejeda), as has been more closely described in Chapter 11. The base 
of the series lies c. 1 400 m above sea level. I have regarded the series as 
re-worked R.N. agglomerate material from a time when this agglomerate 
still was in an unconsolidated state. The sediments were carried by run-
ning water to a closed basin antedating the present Caldera de Tejeda. 
This basin, the bottom of which lay much higher than that of the present 
Caldera, was filled with water. It had a spillway or outlet river in the 
west. The total thickness of the series of La Culata is estimated to c. 
100 m. — After the sedimentation of these layers they were covered by 
a thick series of post-Miocene basalt lavas and tuffs. 

Inside Caldera de Tejeda there are other Consolidated sediments lying 
on much lower levéis, in Mesa de Acusa and in Mesa de los Junquillos, there 
also capped by basalts. Perhaps these layers belong to a somewhat later 
period than that of the sediments of La Culata — when the outlet canyon 
already had been cut down into the mountain barrier in the west. 
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Another very interesting occurrence of sandstones and conglomerates 
Í8 met in the vicinity of Berrazales, along Barranco de la Hoya (head of 
Valle de Aga«te). Here lies a concordant series of detrital sedimenta ex-
posed in huge vertical profiles along the right side of Barranco de la 
Hoya. The total thickness amounts to c. 150 m. The basement lies at a 
level of c. 800 m. This series is also capped by basalt lava sheets —. It 
seems clear that these sediments were laid down in a closed basin, the 
barrier of which has later on been out across by the river in a narrow 
gorge. The basin was probably a lake, filled up with the detrital products. 
After the draining of the lake the fill was attacked by erosión, so that it 
is now much dissected by gorges. It is clear that the whole pile of sedi
ments would have been oarried away a long time ago, if there did not 
exist a protecting cover of basalt. — On the opposite side of the barranco, 
in the high flank of the Tamadaba Mountain no sediments of the kinds 
described are to be seen, — only the seríes of salic lavas and tuffs in a 
huge succession. The sediments have completely been wiped away from 
here. — The detracted material now lies at the bottom of Valle de Agaete 
(Barranco de la Hoya), filling it with a train of gravéis. It has, however, 
been covered by a sub-Recent lava stream of basalt. — The great pile of 
sandstone and conglomérate strata, i.e. the ancient basin fill, must once 
have been oarríed downhill by running water from the central highland 
to the east, where there are still great masses of the R.N. agglomerate 
formation left behind. 

A formation of coarse conglomerates of chiefly phonolitic material 
corresponding to a post-Miocene erosión period 

We must now mention a rather strange kind of coarse detrital ac-
cumulations, the origin of which is to some degree of 'enigmatic' nature 
I mean the wide gravel fans (hardened to conglomerates) at lower levéis 
in the northeastem and the southern sectors of the island. In the former 
sector — immediately above the city of Las Palmas, these conglomerates 
rest directly on the fossil bearing Miooene littoral sediments with a sur-
face of erosión. The conglomerates form a huge top sheet containing 
sub-angular boulders up to several tons mingled with smaller stones. 
The conglomérate has a fan-like extensión (see the map fig. 4!) with 
its apex somewhere in the vicinity of El Monte. It is evident that these 
coarse deposits were laid down during a regression of the sea shore and 
after a period of erosión in the Miooene strata. This marine regression 
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corresponda to a rise of the island. Since the stones all oonsist of phono-
lites, we have to oonolude that a vigorous erosión of the oíd phonolite 
volcano (the great central volcano) took over. The material seems to 
have been oarried down by running water along the Guiniguada valley 
train. 

The conglomérate in the southern sector (fig.ll) has ín the same way 
conserved its fan-like repartition, although the thickness of the deposit 
is much greater. It rests on a surfaoe of erosión in the soft puzzolane 
layer in this región, no Miooene littoral sediments being seen here. Later 
erosión has carved out a system of guUies in this conglomérate deposit, 
the apex of which seems to lie some km south of the Tauro mountain. 

The material in this southern ocourrence is not so rioh in heavy 
boulders as that of the Laa Palmas' terrace. 

A oommon feature of both deposits is the intense cementation with 
lime carbonate {tosca), especially at the surface. 

What kind of water has been able to oarry down to the coasts these 
immense masses of coarse material ? one may ask. 

The location of the deposits and their fan-like shape indicate the 
former presence of two different streams of water: the one leading north-
east — presumably along the Guiniguada valley, the other direoted to 
the south following the slopes approximately along the course of the 
present Barranco de Arguineguín. The streams that oarried the material 
down the slopes must have had a tremendous transporting power. The 
sub-angular and platy forms (slabs) of the boulders speak in favour of a 
rapid transport too. 

In short, there is something mysteríous about the transport problem 
involved here. Ordinary river transport (also under oonditions of rather 
abundant rains) being excluded, we have to imagine the appearance of 
some kinds of avalanches: stones mingled with water f loods rushing down 
the slopes. The streams were fed in the summit región of the oíd phono
lite volcano, in times when the slopes of the same were freely exposed, 
i.e. before the beginning of the basalt lava effusions. 

There remains only one souroe of water of this magnitude to be able 
to carry on the heavy stony burden: a water filled cráter or caldera in 
the top of the volcano. This crater-lake may have been subjected to 
explosivo outbursts, which emptied the lake, maybe several times, in the 
two directions above mentioned: it was water- borne stony avalanches 
occurring in time before the basalt volcanic phase, maybe in the PUooene 
period. 



New Contributions to the G'eology of Grand Canary 413 

Littoral sediments with delta accumulations 

The most remarkable of all the littoral deposita in the island is the 
8o called 'Miocene terrace' of Las Palmas, the edge of which lies c. 80 m 
above the sea level. We do not need to recapitúlate the detalla oonoeming 
the stratigraphy here (cf. page 65, Part I). The only point to be considered 
ÍB, how has such a vast delta-accumulation been formed in this comer 
of the island? 

The position of the apex of the fan-shaped delta indicates that the 
material must have been transported to the ooast by way of the Guini-
guada valley, and this one is indeed a rather anoient drainage way (after-
wards filled to some extent with basalt lava streams). There are in the 
island few comparable valleys of the same magnitude as Guiniguada. — 
The brittle sediments oomposing the terrace have resisted erosión and 
abrasión thanks to the top conglomérate, in parts also thanks to some 
basalt lava sheets of post-Miocene age. 

There are few other littoral sediments in the island — a rather re
markable fact when considering the erosión that has gone on for such a 
long time. It is chiefly on the east coast and in some stretches along the 
south ooast that we find gravel and sand accumulation fíats with pebble 
beaches frínging the shore line. Also dune sand appears in some places 
(Arinaga, Maspalomas, Istmo de Guanarteme). All this material (exoept 
the oaloareous dune sands) has in the oourse of times been dragged down 
to the coasts along the barrancos. The major part of such detraoted material 
has disappeared, however, into the sea and been deposited in shoals; 
There is a conspicuous sparseness of delta plains in elevated positions 
(now out across by the rivers) indicating the former stand of the ocean 
level in Quatemary or in earlier time. I have observed only some such 
ancient deltas, one situated at the mouth of Barranco Hondo in the south 
(west of Barranco de Tirajana). Its surface lies c. 100 m above the sea 
level. Other similar deposita are seen to the south of Agaete, c. 300 m 
above sea level. This may be from the Miocene time. 



T h e g e o l o g i o a l m a p 
Explanatory note 

The basic map used for construction of the geological map reproduced 
here on the approximate scale 1:200 000, was on a scale 1:50 000 with 
contour intervals at 50 m. In my geological map the contours have been 
reduced to half the number (with intervals at 100 m). 

A reader familiar with the geological map of Grand Canary published 
by J. BouRCABT (1937) will at once recognize some rather identical features 
in the map here presented. Likewise he will soon find out that our geo
logical formations as indicated in the colour scheme are rather similar. 
There are, however, some differences conoeming some fundamental facts 
but also details. 

During my excursions in the island I made use of the section sheets 
of the topographic map of the island on the scale 1 : 25 000. These sheets 
which are provided with contour intervals at 25 m were put to my dis-
posal by the authorities of the Society El Museo Canario. AU the details 
could be located in this good map. 

The reproduotion of my map has been made with great skill in the 
lithographic printing house »Abo Stentryckeri/Turun Kivipaino» Company 
in Turku (Abo), Finland. 
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