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t Lummrot e, t,he Moon Land , the myster ious , 
unbelievable, bury ing it,s secrets deep within the 
fastness of its da rk sou l, too dark for penetration 
by the narrow intelligence of men .. ·• 

MADGE MACDETTI: Three E lysian I slands. 
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Preface 

In the course of my studies on the geology nnd volcanology of the 
Canary Islands, Spa in , that began in the year 1947 and ended in the 
year J 957 as far as t he field work is concerned , I have got opportunity 
to visit a ll t he islands in th is archipelago. Moi:;t work has been devoted 
to Tcncrife, Puerteventu ra, Lanzarote and Oran Canaria , and reports 
of t he results ha ve in parts been published (Teneri fe 1956, Fuerteventura 
I 958). T his time I have to present a report on the island of Lanzarote 
with its small associated Isletas: Craciosa, Mont n,ln Clara, Roque del 
Este and Alegranza. 

r~mzarote is a strange li ttle world of fresh volcanoes displayi ng a ll 
the terrible manifestat ions of t he endogenic fo rces and the materia ls 
ciuried to the earth 's surface. In t he tourist li terat ure Lanzarote has 
been cn lled L a i s I n cl e I o s Vo I ca n o s, a nd with much ,eason. 
That expression does not mean of course , t hut the other is.lands in the 
a rchi pelago should be devoid of such a. s in ister adornment: only I hei r 
,·olcanic form s are most ly old a nd in pa rt overgrown with vegetntion. 
Here in Lanznrotc one is confron ted with t he youthfu l form s, cone8 of 
slags a.nd ashes and wide lava and ash fie lds covering t he main pa rt of 
t,he island . :rhe landscape has, one may say .i;a D,inteun uspech as is 
to be read in the tourist brochures. The geologist will find excellent 
opportunities to st;udy close at hand the volcanic man ifestations in 
a ll t heir grandeur. 

The author pa id a visit to Lanzarote t he f irst time in the year I !)50 
spend ing there only one week, rid.ing a car into different di rections 
Rock materia l was collected to a certain number a nd many in terest ing 
observn.tions were made. Bu t that all was only o, mere orient at ion. :r was 
therefore enchanted to get occasion to see the isla nd a second t ime in 
the years 1953 - 1954, spending no less than 2 months in the isla nd and 
in the Isletas, thanks to an invitation from t he side of EL J\'l US EO C ANA.RIO, 
L,'ls Pa lmas de Ora n Canarin . . From this cultura l centcr in te rested in t he 
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nature, ant ropology, enthnography, history and folk lore of its Canarian 
country the author was entrusted to make reconnaissance work in the 
eastern islands - i.e. the Province of Las Palmas. 

The time provided for t he field work - one year - proved soon too 
short, and another year was added for the three mentioned islands. 
The material collected had to be treated in F jn]and and reports to be 
written. A first one was before published ( 1958). T his is the second in 
order. Next there is foreseen a similar report on the geology of Gran 
Canaria, t he material from there being under treat ment in t he company 
of collabora tors since some years ago. 

In this p lace I have only to repeat what I have said in a preface to 
my memoir on the geology of Fuerteventura: the results are to be con-
sidered as only contributions based on a material brought together 
during a single man's work in the field . Much detai ls have to be left 
for future surveys, better equipped than in my case. 

The collection of rocks from Lanzarote (as weJI as from the two negh-
botui11g islands) was transferred to the Geological department of E L 
MusEo CANA.RIO and registered there. Duplicates were taken to Finland 
for laboratory examination. - .My working . plan included moreover 
the construction of a geologic map of t he areas in question based on 
a,•ailable topographic sheets in an appropria te sca le. Here the geologic 
map of Lanzarote and I sletas is appended , reduced to the scale I: 200 000. 

Acknowledgements . - The author has t he agreeable duty to express 
his sincere thanks to the Society of EL MusEo CANA.RLO, Las Pa lmas, 
for its invi tation to t his insula r study and for its confidence demon-
strat ed. Likeu·ise I am grateful for the liberal offering to publish my 
memoirs in a foreign language (English ) in my native country only 
with t he obligation to provide a Spanish vers ion of the•text fo r the 
disposal of EL 1\Ius_go CANARIO. 

During my stay in Lanzarote I was kind ly recei,·ed by the authorities 
of the island who helped me in many ways. Among residents there I have 
also to mention some outstanding citizens interested in my task a nd 
givi ng me a welcome assitance: Don EuGENIO RIJO ROCHA, Arrecife , 
a lawyer· and land owner, very interested in t he natural history of 
his island , Don MARINAO L6rEz SOCAS, Alcalde of t he town of B aria 
in the northern part of the island, also a land owner and thoroughly 
oriented in the affairs of his island , Don JAIMt-~ LLEO MmA, Alcalde 
of the town of Yaiza, in the sout hern part of Lanzarote. who offel'ed 
me his hospi table home and who accom panied me on some trips. The 
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receh·ed me on my second journey \\··it h the same kindness facili tating 
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In Finland I have been a ble to acqui.r·e so me coworkcrs in the 
laboratory t reatment of the Canarian materia l. As far as Lanzarote is 
concerned I have to ment ion wi t h gratit ude the cont ribu t ions made by 
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address of gratitude to Sei\or Jefe de Servicios in the Canarian Museum , 
Don J UAN PimEz NA V.1\_RRO, who in the most usefu l ma nner hns been 
ready to help bot h with the redaction of my re ports a nd to procure 
t.l1e necessary topographic base maps, not to mention a ll the good advices 
I obtained from him during my long lasting field mission in the Canaries. 
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Introduction. Physiographic features 

The easternmost, isJands in t he Ca narian Archi pelago, Sp11in, now 
to be descri bed , nre, excluding Fuertevent,um (a.bout which a memoir 
a lready lrns been published) La.nzarote, Graciosa, Monta iia Ciani, Roque 
dcl Oeste, R oque del Este and Alegranza. Of t hese t he main is land 
Lanzaroto comprises a b. 796 sq. km:s, whereas a.II t he ot her a re of insigni -
f icant s ize: Grnciosa 27 sq. km:s, :Montaiia Cla ra I sq. km , Roque cle l 
Oesle (or Roque de) Infierno) 0.06 sq. km , Roq ue de) Este 0.0i sq. km 
and Alegrn nza 12 sq. km:s. T hese sma ll neighbours have been called 
Las [sletns (except Grnciosa) and they lie a ll upon a. submarine platform 
that a pparently marks the former extension of a land area of which these 
lsletas are the last visible remnants. Organically they consequently belong 
to Lanzarotc nncl should be described in connection with that, is la nd . 

The pn rt of the Cnnnrian Archipelago in quest ion ext.cnclf.1 between 
the geographic coordinates 29°25' and 2S050' 1 Lat. and 1:1°25' and 
I :l0 52' W Long. of Greenw. The islands comprise a ltogether an area of 
s:16 sq. km :s. The rea l land block is, however, consiclern.bly larger if we 
acid to t he terra. firm.a a lso the shelf that extends to the north from 
Lnnznrote , a nd t,hat ma.y be t he resul t of a rather young marine 1tbrasion . 
This shelf cnn be fo llowed NE:ward to Banco de la Conccpci6n a nd a lso 
fnrthcr on. 

On the ot her hand , there existed in t he nearer past a. land connect ion 
a lso wit h the southern neighbour :Fuerteventurn , now separated from 
Lanzarote by t he shallow Bocaina Strait. 

Lanzarote and its satelli tes are relatively low islands compared 
wil h t he loft y weslern islands of t he Archipelago. On ly Fuerleventura 
!-!hares the aspect of red uced heights. The highest summi t in Lanzarote 
is to be found in Penas <lei Chache, Acantilado de .F'amara , N part of 
the island , with 67 1 m. Next in order there are two ,·olca nocs of probably 
Sub Recent age, Montana la Corona (6IO m ) in the north a nd l\Jontana 
de la Ata la,yn (GOS rn ) in the sout h of the island. There nre however 
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seYern l volca nic cones thnt attai n heights approaching 600 111 . - In 
the l sletas the heights a re still more insignificant, in some cases surpassing 
250 111 . 

L anz a r ote, the mainJand, has a max . length from Punta Ji.,a rioncs 
in the nort h to Punta de Pechiguera in the southwest of a b. 60 km :s 
the max . breat h measuring ah. 21 km:s. The island has a rough elliptical 
form with the ma in axis extending S\¥- NE and with two peninsula r 
protobera nces: in the north the Guatifay massi f, in the south Los Ajache~ 
with the plain of E l .Etubi c6n. The topography is typi cn lly volcani c: 
t here does not exist any main watershed with dete rmined opposite 
decli vities. The only parts where a mormah erosion topography has l;cen 
.left behind is in the ment ioned peninsulas in the north and in t he south , 
features to which wo will return in t he fo llowing. The genera l physio -
graphic stamp of La mmrote is consequently in t he main volcanic a nd 
differs very clea rly from that of .Fuerteventura, the 'Ca nf\r ian Oldla.ncl ' 
with its mature erosion form s. 

In short La nza rote is an excel.lent field of study of ,,oJcanic 
phenomena, it is easily accessible a nd prov ided with motor road~. lt 
mat ches in t hese respects Icela nd and the H awaiia n I slands, on ly t ha t 
in Lanzarote the volcanic acti vity in the present tim e has come to a 
standsti ll. 

G ra c i o s u. separated from Lanzarote by the niuTow stra it 
El Rio, off the stoop northwestern coast of the latter island is a rather 
flat desolate, ~·and -swept island clotted with a nu mber of dark volcanic 
cone!-. It measures only 9 km :s from north-cast to sout h-west. As will 
be set forth in a later chapter this island can be considered a tcctonicall .,· 
sunken part of the mai nland. 

!\t o n t a ii n C I a r· 11 is a volcani c ed ifice apparently connected 
with those of Ornciosa , bu t separated from them by a narrow waterway . 
I t is ha lf dest royed by t he Surf of t he surrounding ocean, 1.tnd the vertica l 
western side expose~ a beaut iful geologic cross-profil e of a volcano. 
The ei land is accessible only in the sout hern end. As an isolated part of 
t his badly damaged ,·olcano is to be considered t he inaccessible Roque 
del Infierno or R o q II e cl e I O e s t e. 

R o q II c d e I E s I c was not Yisited by the aut hor but (on an 
earlier occa~ion) by hi8 Canarian colleague T . .BRAVO, who brought 
from t here samples of rocks. It is likewise the remna nt of a volca no, 
soomigl,v, of t uffaccou~ composition. Great basaltic dikes cross the pyro-
clastic material. 
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A I e gr a n z a, t he fm·thest sit uated of the islands in question is 
dominated by a »gian b> ca ldera ly ing at the western coast. There are 
however a lso other vo lca,noes, sit uated at the eastern coast. The rest 
of t he island is of a rather smooth topography. Along t he west coast 
there is a tremendous abrasion cl.iff that has cut away a considerable 
part of t he western fl ank of t he caldera wall. 

In genera l the islands are a ll rather desolate and sparsely popula ted, 
wind swept and devoid of ground water. Nevertheless Lanzarote has 
a population of about 30 000 souls, of which num ber more than 1/3 
lives in Arrecife. There are in t he island vast expanses of uninhabitated 
land a lso outside the Recent Java fields. But the agricul ture is in a 
state of growth and improvements, and the economic life in t he island 
is in progress far more than is the case wi t h }11.lertevent ura. The soils 
of Lanzarote are not bad, it is the lack of ground wate r t hat forms a 
serious problem . There is a lways t he dry far ming to be applied, and t he 
fields are covered with basalt IapilJj to prevent evaporation and to catch 
t he nocturnal dew. The ashes from t he XVIIl:th cent ury provide a 
good ground for grape cu lt ivation. Of t he islands surrounding Lanzarote 
in the north onl y Graciosa has a population (two settlements). AJegranza 
has a cattle farm. 

Mea ns of communication arc at present rather satisfactory . A regula r 
steamer traffic uni tes Arrecife with li''uerteventura and Las Palmas and 
a lso with Ifni , the enclave on t he African coast. The aviation company 
I BERIA has extended its Canarian ser vice to Lanzru·ote, where a new 
a irport has been constructed (Guasimeta). 

The capital Arrecife is busy wit h its fi shing industry. The port provides 
a base for a large fishing fl eet that operates on t he African coastal shelf. 
Also a cannery has in recent years been created. The saline industry 
is concentrated to two points : to the outskirts of Arrecife and to Charco 
de Janubio on the west coast. - Of other enterprises there is not much 
to ment ion. Basalt Japilli is exploited on a grand scale for the co,Tcring 
of the dry-farming fields . The pits are situated in the immediate vicinity 
of some la rge volcanoes. The materia l (*JJicon») is hau led to the fields 
with trucks, and from year to year t hese black covers extend over more 
and more surfaces of the ground. 

In the latest years there has unexpectedly appeared a kind of »mining 
feven among the inhabitants, and t his is still lingering on judging from 
what is to be read in t he Canarian newspapers. A company has been 
formed of Canarian shareholders wi th t he fin to exploit ))the mineral 
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riclrness• of the island of Lanza.rote. I t has been told to the people that 
in the volcanic ground there is to be found such precious metals as gold, 
~ilver and plat inum. Cons idering the fact that t ho island is composed 
of mostly ymmg volcanics of rather uniform basa.lt rocks such an optimis-
tic expectation seems rather curious to the geologist. 

A similar tela im a.cti\·ity• has been set in t rain a lso in the island 
of Gran Canaria. Here the prospects are at least theoreticalJy somewhat 
more hopefu l as fa r as the author can judge after a two year's campaign 
in the island. 

Previous geologic work in the area 

The fi rst geologic in formations concerning the island of Lnnzarote 
are to be found in t he class ic memoir by LEOPOLD VON BucH (1825) 
•Physiknl ische Bcschreibung der Ca narischen Inselnt , in which a special 
chapter is devoted to this island, accompanied by a topographic sketch 
map illustrating t he repartition of the numerous volcanoes there. The 
visit to Lanzarote by VON BucH was made in the year 1815, consequently 
prior to the latest outbursts in the island, of the year 1824. But only 
ab. 80 years before t he journey VON BucH's there had ended a six year's 
long period of volcanic eru pt ions of devastating magnitude, leaving 
behind a greater number of new volcanoes and huge masses of glassy 
IM·as and a h fields, covering a great deal of the central part of t he island. 
Consequent ly VON Bucn 's experiences were concentrated to these grim 
events and t heir terrific results . VON Buen counted no less than 30 new 
cones arranged in a line across the island having a \VS\.V-ENE trend. 
The extent of t he lavas from all these volcanoes was estimated to ab. 
165 sq . km :s. The mentioned linear arrangement of the orifi ces from that 
six-year's period provided the young scienceofVolcanology with a (now 
classical) example of I i near v o I can i s m, later on proved to 
exist in many part s of the world , as for inst. in I celand. 

After t he visit by VO N Buou in Lanzarote a long time passed by 
before any investigator with geologic education found his way to this 
remote island. \Ve have to mention at first the out la nding German 
naturalist G.EORO liARTUNO who in the fifthies of t he preced ing century 
made a thoroughly going invest iga tion of the rock ground of both Fuerte-
,·entura and Lanzarote (1 857}. We will have occasion to return many 
times to tl\e results in his work, here only a brief summary of the 
contents \\ri ll be g iven as far as Lanzarotc is concerned. 



© Del documento, los autores. Digitalización realizada por ULPGC. Biblioteca Universitaria, 2023

16 H a111J H <w1Je11 

After some introductory chapters about t he phys iogra phy of t he two 
is.lands (.F a nd L) the author starts wit h a large description of the geologic 
condi t ions. H e t reats t he different form at ions of the rock ground 
according to their rela tive age, and he begi ns with t he oldest one, the 
so ca lled 'yenite and Trapp fo rmatiom, confined to Fuerteventura. 
The next formation in age is the older Basaltformnt,ion that has a, great 
expansion in Fuerteventura but in .La nzarote is rest ri ct.eel to t he northern• 
most and the ~outheas ternmost pa rts of t he island . In my memoir on 
:Fuerte\'cnt ura ( 1958) I luwe called it *the basa ltic table - la nd series,. 
Further there fo llows in the text by HART UNO the younger Basalt fo rma• 
t ion. a category of relatively older (in my mind Quaternary) cones with 
their erupt ion products. 'l'hey occupy t he whole midd le sector of La nza-
rote. Moreover they have been found in Graciosa, Montai\u Clara a nd 
Alegra nza. 

The youngest basalt fo rmation in the sense of HAHTUNO is the group 
of cones and corresponding lava strea ms a nd ashes produced during 
the six yea r·s long act ivity-period in the firs t ha lf of t he XVIIJ :th cent ury. 
To these ,·olcnnocs may be added also t he few ones grown up in the year 
1824 1 t he la vas of which showed a ll t heir freshness. at the a rri va l of 
A ARTUNO :30 years later. 

A valuable complement to the descriptive cha pters by H A.R'l'UNO 
are his longitudina l and cross-sect ions of the two isla nds with explana-
tory notes a nd fin a lly of course the geologic map in colours accompa ny ing 
the work, t he first one ever made of t his part of t he a rchipelago. 

In ti mes to fo llow there are but few contribu1 ions to t he geology of 
La nzarote or of its sate lli tes. I n t he year 1867 lhe1e appeared in ,Petcr-
ma nns Mi ttei lungem (Got ha) a well written character ist ic of t hc Ca naries 
by KAHi .. VON :J.i~Rl'l'SCH , in which publi cat ion La nznro1,c is included. 
The geology is in th is connection dea lt wit h briefl y . It is to remember 
that t he same author (together wit h W. Jt i;:1ss) 111,s prod uced a. very 
comprehensive geologic description of another of Hie C',u111rics. , Tenerife 
( 1868). 

In the year 1884 S. C ALDERO N \' AR1\ NA , resident in Las Palrnas , 
published a d<'script ion of the scdimcntnry deposit s in t he Cana ries 
especia lly the sandstone and the drifting ~n nd de1>0~it~. Th i:-; pa per 
incl udes nlEo the is.land of La nzarote. 

The Austrian naturalist 0 SKAR S ntO~Y undert ook in the beginning 
of the Inst decade of the 19:th century a journey to the Canaries a nd 
devoted a special attention to Lanzarote nncl to its sa tell ites (1892 a 
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a nd b). He has g iven in terest ing characterist ics of a ll the wonders in 
the nature seen b.v him , and t he text is accompanied by excel.lent photo.-
graphic pictures. 

The German geogl'apher KAJi L SAPPER published in the year 1906 
a special st udy on t he two most extreme members of t he archi pelago -
Pa.Ima and Lanzarote. The text is accompanied by two maps of the 
respect i,·e islands. The map of Lanzarote i.n t he scaJe J : 150 000 ind icates 
a ll the more important volcanoes a nd also the extension of t he lava 
fields. showing d ea rly the overwhelmiJ1g importance of these young 
lavas in the physiognomy of the island . 'l\vo paralJel rows of younger 
volcanoes ore to be seen in the middle sector of the isla nd having a 
WSW- ENE trend with many corrections of the old map by L. VON 
BucH (1825). Thel'e is in the Lanzal'Ote map also a small map inserted , 
referrin g to t he main volcanic focus of the island - Montana de! Fuego, 
11 detailed study made by SAPPl~R. 

Some years late r on, 1908 t he Genevan physicist, ALBERT BRUN 
pu blished t he result of his investigations of the gases emitted from 
Pico de Teide in Teneri fe and from Timanfaya in Lanzarote. We will 
later on not return to his obsenrations. 

A short t ime thereafter t here appeared important results of 
in vestigations in LanzarotC carried out by E. HERNANDEZ PAmn;co 
(1910) about the volcanic manifestations in t he island and its satellites . 
The work deals with the fo llowing chapters: 

I. jFisiografia y aspecto generah 
II. tFormaci6n basaltica de la erupci6n homogCneat 

III. ,Serie antigua de la formaci6n volclmica explosiva• 
I V. ,Erupci6n de Ja Corona y malpais de Ja Cueva de los Verdes>1 

V. »Erupci6n de 1730 a 17 36!.> 
VI. tLa erupci6n de 1824• 

VII. ,} .... ormaci6nes sub-aCreas, no-volcA.nicas, 
The work is finished with >1Conclusiones•. 

\-Ve wi ll limit ourselves here to the enumeratfon of the headings 
since we will get opportunjty in the sequel to quote the results of 
H ERNANDEZ J:>A CHECO many t imes. I t is here only to observe that this 
eminent ex plorer d id not treat the volcanic products from a 1>etrographic 
side, a lthough the characteristics of t he volcan ic manifestat ions are 
otherwise very comprehensive. The contributions to folJow in this memoir 
wiJJ to some extent complete t he resul ts of H. PACllECO. 
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The work by H1-~R..~AN DEZ PACHECO is accompa.ined by a geologic 
map in colours published in the scale 1:150 000. In this map the following 
lithologic complexes have been indicated: trocns volcanicas Rcidast, 
tbasaltost (i .e. the old complex), »lavas viejos muy alterndast, tlavas 
modernas poco alteradast, tlavas de 1730 a I 736t, , lavas de I 24t, ttobas 
de proyecci6nt, tlapillit, ,arenas calcA.reas voladorast (drifting sands) 
and final ly tformaci6n sub-aerea con pseudo-f6siJest (alluvium). 

After the publication of this remarkable geologic prestation there 
arc no more contributions about Lanza.rote to mention; only some local 
investigations of technical nat ure have been made from t ime to time, 
referring partly to the agricultural possibilities, partly to t he re<:overy 
of ground water (Risco de Famara). Moreover t he internal heat of the 
young volcanoes has been taken into consideration as a future source 
of energy; t he matter ha.s been set forth in the officjal publication tPlan 
de Riegos e Inclustrializaci6n de las I slas de Lanzaroto y Fuerteventurat 
by MANUEL Ge.A.MORRO Y CUERVAS-M ONS (1952). We may not enter 
any more into the contents of this book that comprises no Jess t han 254 
pages, since it does not provide us with any new data. about the rock 
formations of Lanzarote. 

As we have found from the short re,·iew above the state of our geologic 
knowledge of Lanza.rote and its satellites has since 10 I 0 remained unalter-
ed up to the present time, if we make exception for some new chemical 
analyses published by J.M. FUSTER, E. lBARROLA and M. P. LoBATO in 
tl1c series of the Petrogrnpruc Instit ute ,Lucas Mallaclat, C. ' . I . C. Madrid 
(1952). These analyses refer to some samples of rocks collected in Lanza-
rote from places geologically not nearer dctcrrninecl 1• These ana lyses are 
the only that in the present time have been published about rocks from 
Lanza.rote. 

In the more recent years my Canarian colleague T. BRAVO has under-
taken several excursions in Lanzarote and he has also visited the I sletas 
and Oraciosa. From many places he has brought to Las Pa lmas samples 
of lava rocks, and these have been freely put to the author's disposal. 
I n the descriptive chapters several of the samples will be described , for 
inst. from Roque de] Este that was never visited by myrnlf, owing to 

1 In a bibliographic list accompanying this paper t here is mentioned o. coming 
publication cntitlod: J.M. }"'t;STE:R, Algunas rocas do profunrlidad dC' lo. Jsla d o 
Lo.nzaroto (Canarins). 
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the great landing d.i.fficu1tics. BRAVO has not published any notices about 
his observat ions, he has instead given me valuable informations and 
also offered some photographic vistas, ta.ken by himself. 

Geology and Pelrography of the Islands 

I. ALEGRANZA 

This small island (12 sq. km:s) in the northeastern extremity of the 
a.rchipelngo lies 17 km off the northernmost point of Lanzarote, Punta 
FariOnes. The longitudinal axis of the island measures a b. 4 km. The 
elevations in the island have already been mentioned. The coasts are 
somewhat sinuous. Sheltered landings are sparsely present - one at the 
lighthouse on t he eastern cape, another on the south shore. 

Alegranza forms a kind of plateau of about 50-80 m elevat ion 
sloping northward to a low sai1dy coast. Over this surface there r ise 
some volcanoes, one at the western coast, the gran Caldera, and two 
cones at the eastern coast. The former includes a nearly ideal caldera 
(seo tJ1e map fig. I ). The dia meter measured from rim to rim is 1 km , 
the altitude of the highest poi.nt of the circumvallation is 289 m, at the 
same time the culminating poi nt of the whole island. The bottom of the 
caldera is dry. The western fl n.nk has as was mentioned been cut off by 
the surf, forming a vertical cliff. No lava streams have been sent from 
this volcano, at least from its caldera. 

In the east there are two other volcanoes. One is 1\iorro de las Ata.-
la.ya.s (109 m) the other :Morro Rapadura, somewhat lower. The former 
has in its southern fl ank to some degree been destroyed by the marine 
action. Lavas have been sent from the Atalayas-voJcano in northwesterly 
direction forming here n. Ii.illy and rocky landscape. The ground in the 
cent.er of the island lying between the two volcanic mou.nta ins - the 
western Caldera. a nd the eastern cones - is relat ively plain and sandy; 
it is underla in by pyroclastio deposits forming southward a plateau 
surface til ted in that direction and ending at the sout h coast in a nearly 
overhanging precipice of stmtified , dark-coloured tuffs underlain at the 
sea Jovel by basalt lavas. 

The landscape is open a nd desolate with a scanty shrub vegetation. 
At the low northern coast there is drifting, calcareous sand, called Los 
JabLi!los. 
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:Pig. I. Topogra phic map of the Island . .\legnuw.a (12 sq. km ) in the sca le 1:50.000 
with contour linee of c,·ery 10 m. Reprodutt«I from the top,ographie map of Lanz.a . 

rote nnd the lsletas in t he 8mle l :2J.OOO. 

AJegranzu does not offer much of geologic interest except in the great 
caldera at the west coast, one of the finest examples of that kind among 
the Canarian volcanoes. The author did not clis1>0se time enough to 
climb the rim of this caldera, I only passed by on its eastern side. My 
colleague T. BRAVO, howe,·er , ,·isited the caldera some time ago and 
gave me some informations about its na t ure. It seems to consist in the 
main of relath·ely loose pyroclastic materia l, Rince the west flank as was 
told has been severely damaged by the surf, forming one of the most 
spectacular prec ipices in the region. A somewhat similar exa mple of 
marine attack ca n be seen in the island of Montnfia Clara , ns we wiJI 
find from the following chapter. ln ll . C. the achievement.a of abrasion 
has reached n more ad,-nnced stage: half of the ,-olcano ha disappe-
ared. 

As may be found from a bathymetric chart AJegranz.a lies close to 
the western limi t of a shallow submarine pla tform . lt is a ppa rent tha t 
the island once did ha.,·e had a much wider circumference t han now 
and that the marine clestructi\·e forces may have been in opera tion a 
long time, especia lly at the windward (the barlot•tnto-) side, as one can 
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see from the topographic ma p. But a lso a long the south and t,be 
sout,henst shores much of t he land has been cut away; the charncter 
of abrasion cliffs in t,hese sectors is ev ident. I n for mel' t,irnes (in t,hc 
Quaternary period 1) the island must have been a la l'ge land a rea covered 
wit,h pyroclastic strata and subjacent lava. ba,nks and it did reach west-
ward to the submarine edge lim iti ng the sha llow sea in t hat direction. 

If we now turn our attention to the volcanoes crown.ing Alegra nza 
we have at fi rst the Great Caldera in t he west (Montana de Ja Caldera). 
Son,e dimensions have a lready been given. I t can be added t hat the fl at 
bottom of t he Caldera lies only GI rn abo,·e t he t ide water level. At the 
rare occasions when it is ra in.ing in Alegranza, t he bottom is fi lled with 
w11ter, but it soon disappears. SIMONY (1892) says t he depth of t his tem-
pora ry lake may attain 3 m. The flank s of t he cone are (except the 
western cliff) rather well preserved as far as I could see when passing by 
at the eastern foot on the way to the north side of the island. Lava 
streams emi tted from the volcano were not found with certainty. There 
is, however , a low rocky cape at the northeastern foot of t he long slope 
t hat may be an end of some lava flow from t here. A sample of this lava 
was guarded. 

From here I walked north a nd northeast to t he long northern slope 
that ends at the coast with Los J"ablillos. There are asperous blocky 
hwa ridges on the way, evident ly ramificat ions of streams emitted from 
the Las Atalayas volcano in the southeast. Samples of t he basalt 
lavas were taken from some points. The rocks are not chemically 
weathered , only disintegrated in to blocks forming a kind of rugged ridges 
and jumbles. A scanty shrub vegetation covers t he ground. The lavas 
must be of pre-Recent, i.e. Quaternary age. 

The eastern volcanoes (Las Atalayas and Morro Rapadura) were 
not v isited by the author, only the lava tongues emi tted from Las 
Atalayas. Th is volcano has its i>ca lderM wide open . 

Petrographic data 

The author's samples from t,he island a re few in num ber. Complemen-
tary samples have been obtained from a collect,ion made by T . BRAVO 
who visited the island some time ago. He kindly put t hem to t he author 's 
disposal. The following num bers have been examined in slides 1, 2, 3, 
4 , 4a and 5. 

One sample taken from a lava ridge belonging to Las Atalayas-volcano 
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shows micr. the comp. of a rather ord inary oli\"ine basa lt with euhedral 
phenocrysts of olivine and smaller ones of augite ly ing in a paste of 
plagioclase1 aug ite and iron are. Optics of the chief minerals are: 

O livi ne 2 \ 'y = SO" (clea r) 
Aug ite :? Vy= 60" (ke rne l} 

:? \ 'y= 6:!" (she ll) 

(corr. to fori5terit P with 0~0 Ji'a mol.) 
cA y = 47" zoned 
cAy = 53" 

The plagiocln.se laths are a lbi te-lamelled and seem to corr. to labrado-
rito-bytowni te. 

The rock looks rather well conscr\"ed . 
Another sample is from the vicini ty of t he Lighthouse on the eastern 

promontory of the island (BRAVO). Mier. it shows olivine and augite 
as larger grains of the first generation lying in a dark paste (between 
crossed nicols1 glassy?). There are rounded ,·esicle- in t he paste (empty). 
Optics of the main components : 

Olivine :? \ 'a = 84° (25% l-"11) 
Augite :? , ·y=50"- 60" c Ay - 4-0 

Of this latter rock a chemica l analysis has been made, the weight 
percentages being accompanied by t he usual calculated parameters: 

Anul. n :o I . 

)lo!. prop. 

Sample n:o :? (coll. 'J'. UtlA. \'O) . 
Olivine ha.sa lt (picritic). Lavu 
from the Las Atnlayas volcano . 
A I o g r an z a. 

43.~'lo 7264 o r S 6} 
3. 1:? • 380 al, 1~: 1 33.5 

12.47 • 12:!0 14.9 
0.05 • 3 -"-" -~ _____ 9_.6 _ _ _ 
4.23 • 266 £ :'511 1 ..... , . , ... 4:.J. I 
8.45 • I l i6 
0.2 1 , 30 
0.01 • tli 

11.09• :?750 o l 
10.67 t )902 ml 

3.29 t 53 ) <' Ill 

1.43 • 15:! 

26.5 
15.9 
6.:? 
0. ) 
5.9 
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P10, 0.73% 51 np 1., 
co, 0.00 • 56.:1 
H,O+ 0.29 t 16 1 0.4 
B,O - 0.09 • Sum: 99.8 

Sum: 99.93% 

Analyst: P ENTTI 0JANPEKA Xiggli values: 
,i.i = 8i ½, t i= 4.7. p - 0.6, h += 1.9, 
al = 14 ~;. fm = 54½. <' = 23, olk = S. 
k = O.:!:!. rng = 0.6 1, qz=- 44 ½, 
al - fm' =- 40. a l - t1lk =+ 6 1{. 

C. I . P. \-\' . Classif. - Ill. 6. :1. 4. 
Limburgose 

Mognm t ype: kau laitic/ hon iblcnd iti c 
~fo l. prop. of normative fe ld~po.1'l'l <}0 

Ab:An:Or = 22:6 1: I 7 
.t\lgO:FeO =83: l i 

The lavn described above may be regarded as typical of the AJegranza 
Quaternary volcanoes. We will find from the chapters in t he following 
t hat very similar lavas are repeated a ll over the region including the 
most recent ones (from the year 1824). 

Still another sample refers to a )aya rock exposed at I he north-eastern 
foot of the great caldera 1 and it seems that this lava belongs to t hat 
volcano, issued from t he fl ank . Mier . it shows clear oli vine pbenocrysts 
in a paste of feldspar laths, a ugite and ore. Texture is basalt ic. 2l'y 
of the olivine = 86°. Besides the augi te found in the shape of prisms 
chiefly in the ground mass t here are stray colourless grai ns of cnstatitc 
{1) wi th 2Va = 84°. The plagioclase laths are very small and difficul t 
to determine. Thel'e must be some sec. isotropic substance in the paste 
(analcime). 

There a.re still two other sa mples of hwas avai lable collected by 
T . .BRAVO. One is from the rock at t he water's edge just to the east 
from the usuaJ landi.ng place (abO\·e which t he fincn house is situated), 
the other a short distance farther to the east. These lavas seem to lie 
under the mighty cover of stratified tuff.r; , which form t he shore -
P laya de Trabuco. 

The one sample is an olivi ne basalt with micr. well de,·elo ped crysta ls 
of oliv ine of d im . ab. 1 mm. They represent t he fi rst generation of corn • 
ponents and lie in an intergranular mass of plagiocla.se, pyroxene and 
iron ore grains. The texture of t he grou ndmas~ is doleri t ic. T he olivine 
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is clear , but a n alteration to bowlingite has ::.tarted from the margins, 
a sign that t his lava is not ,·cry young. The olivines corTCspo nd to a b. 
35% of t he rock mass. Opt.: 2V ,.._,90°. ConqlOsit ion of the plagioclase 
is difficult to determine, but it may be a n An00, judgi ng from the ind. 
of rofr. The py roxene is monocli nic, colourless or with a faint purple 
tinge. I t may be a diopsidic augite. The iron ore is abundant, magnetite 
but certainly wi t h some Ti. 

The other sample was taken f1 om a la,·n bed close to the sea le,·el. 
This lava · underlies a. mighty mass of st rat ified luff-agglomerates and 
represents no doubt a somewhat older e ffusion . Mier. one wi ll find only 
olivine phcnocrysts , t he a ugite being rest ricted to the groundmass. 
Some stray prisms of pyroxene could however be detected. T he oli vine 
has 2Vy=84°. The mineral is somewhat conoded with em bayments. 
Augite has the ext. on (010) et\ y = 45°. The plag ioclase is confined to t he 
groundmass, where it is mingled with the pyroxene and the ore gra ins. 
Pores in the rock are filled with a colourlc~s isolropic substance t hat seems 
to be a nalcime: but t here a rc a lso rad iating bundles of a birefr . zeolite . 
The rock may be cons..iderecl a picrit ic bMalt. 

All the lavas from t he is land of Alegra nza are as we have found of 
a rather uni fo rm composition - they are oli,·ine basalts of the more 
basic kind with olivine (forsterite) and a ugit e as belonging to t he fi rst 
generation. In the fin e gra ined mat ri x t he relath-e amount of plagioclase 
is restricted . The volcanoes in this wing of the bowed row of the Canary 
Islands belong no doubt to the category of the Latc•Tert iary to Quater• 
nary ,·olcanoes that are met with in Lanzarote and Graciosa. That 
the Alegranza. volca noes rea lly arc of such advanced age is seen a lready 
from the fact that along the coasts the marine abrasion has achieved 
considerable resu It s. 

2. ROQUE DEL ESTE 

This little a nd lonely island (isleta) lies 11 km to the north•northeast. 
from the nearest point of Lanzarote (Orzola.) a nd has an area of only 
0.07 sq. km. I ts highest summi t attai ns 84 metre~ alxn·e the sea and 
is ca lJed E l Campana rio, s ituated in t he nor! heastern par t of t he island. 
Roque del Este consist s accord ing to 0 . Si:.MONY (1892) and T . BRAVO 
(verbal comm.) chiefly of a brownish·yellowish tuffaceous rock cli8Sect ed 
by steeply d.ipping dikes of ba salt. The latter have a NN:R trend. T he 
greatest of t he djkes supports the highest point of t he ishmcl. These 
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dikes ha,·c a du ll colour contrast ing against the more bright co1oured 
tu ff masses. The ancient crater t hat belonged to this very a braded 
,·olcano lay open to t he northwest. Now only the crescent shaped opposite 
sector has been conserved. 

The author did not t ry to visit the island , since the bad weather 
d id impede any Janding. The heavy s urf embraces the whole isJa.nd when 
the ocean is agitated. Some years before my co11eague T . BRAVO succeded 
to land there a nd he collected a series of samples of t he rocks. These 
consist in part of basa lts from the dikes, in part of the tuffs and 
of limestone-ejecta from the hidden underground of t,he vo1cano. 
The limestone proved to be wholly marmorized. 

The ancient volcano of which Roque <lei E ste is a vanfahing remnant 
must have been of considerable dimensions a nd stood on a plat form 
that now is inundated by t he ocean. A subjacent layer seems to have 
been a foraminifera n (1) limestone judg ing from the ejecta of marmorized 
lime found in t he tuffs. The great resul t of the marine destruction is of 
course due to t he soft t uffaceous materia l. 

The author has been informed by BRAVO that there are two dikes, 
the one of considerable breadth, t he other na rrow. They run in t he 
direction NNE -SSW. The eastern dike stands close to t he sea border. 
T he western dike measures ab. 300 metres in length , being the longer one. 
Along wi t h the western d ike one wi ll find a small ))satellite» dike. 

The sa.mples brought to t he Canarian Museum in Las Palmas wern 
used for t his memoir. They consist in t he main of basalts from the great 
dike (6, S, 11 , I J. a, JI b, 14), and slides have been prepared of them. 
They a re olivine , basalts of t he more pi critic kind. Mier. one sample 
shows ol ivine phenocrysts of euhedral form s lying in a paste of very 
fine grain charged with iron ore powder. The minerals in this inter -
granula r mass are plagioclase, augite and magnetite. The oliv ine pheno-
crysts have 2Va= S6° (con. to 20% of the Fa mol.). The minera l is 
a lways fresh , not even margina l a lte rations are percept ible. On the 
other hand the grains a re somewhat magrnatica1Jy corroded , showing 
deep embaymcnts. The grains of a ugite, belonging to the second 
generation are partly isometric , partly elongated (acc. to c) . The optic 
angle of some of t,he bigger grains 2 Vy = 56°, and t he ext. on (010) c Ay= 
4!)0

• The plag iocla.se laths have the comp. An00 • 

A chemica l analysis of t his sample, taken from the northeastern 
terminat ion of t he dike, Cerro Campanario, has been carried out, the 
data being com muni cated here together with the calculated parameters: 
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Anlll. n:o :!. 

:SiO2 

Ti02 

AliOs 
Cr2O3 

Fe20s 
FeO 
)lnO 
~iO 
llgO 
eao 
X11:iO 
K tO 
P20 ;, 
C02 
H20 ~ 
H,O -

46.22(}0 
2.76 t 

13.09 , 
0.07 • 
:!.H:i • 
8.90 • 
0. 19 • 
0.0:1 • 

10.5() • 
10 .1 8 • 
:?.78 • 
0.85 t 

O.f.iU • 
0.00 • 
0.:?4 • 
0.04 • 

Sum: 100.23° 0 

Sample n:o 8. Olivine basalt fro rn 
the grca1 dike in the no rtheastern 
purt o f the is land, Ce rro Compa-
nario. (Coll. T. B1uvo) R o que 
r1 (' I Es I e. 

)Loi prop. .Xo rm: 
7665 

34/"i 
1369 

5 
177 

1239 

ab 

J; 
:!61i o l 
18 l ri m1 
448 cm 

90 
4:! op 

18.9 
19.4 
4.1 
0.1 
5.:? 
1.4 

49.3 

50.5 

-~~-~F~-.-,,,-,------49- . 1 
o.:i 

Sum: 99.9 

Anoly;;t: An.ls l·lt-:11<1<1NEN X iggli va lues: 
s i= 96. ti = 4.4. p = 0.5, h += 1.6. 
a l = l7 . ftn = fi3. c = 23, Rlk = 7. 
k = 0. 17. mj? = 0.62. qz=- 30. 
al - fm ' = - 30. Ill - elk = + 10. 

C. I. P. \\". CIMSif. - 1"11. 5. 3. 4 . 
Comptonoae 

)lagma type: l1 ornble nditic 
)lo l prop. o f no rmnti,·e feld ;,; pi1r.:< 0 

0 

Ab:An:Or = :"J0:63:7 
.l\l_R"O:FeO = 78:22 

Besides t here a.re a lso other slides of the basa lt rocks composing 
the great dike. They show natu.ralJy about t he same features: oli vine in 
the fi rst generation often with nearly ideal crysta lJogr. forms, lying 
in a paste of fine grain with plag., a ugit e and magnetite. The types are 
fresh looki11g. Only in some cases t he ,·esicles in the paste have been 
filJed with sec. minerals (a zeolite with radia l aggregate polarization ). 

The rocks of the great dike of Roque de! }Jste are compared with the 
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types from Alegranza (above described) rather simila r - o li vine basalts 
with t he olivine alone belonging to the first generation of minerals in 
the crystalli zation process. The composition of t he rocks approaches to 
picrites, wi th Uie plagioclase in more restricted quantity. It seems to be 
without doubt that the great dike in Roque <lei Este belongs to the 
category of Quaternary volcan ic manifestations like those of Alegranza. 
It cannot, be of a Recent age since the marine abrasion has worked too 
far for such a short t ime. And the relatively fresh condit ion of the rock 
types speak against any connection with the old table-land basalts 
exposed in t he north cape of Lanza.rote (11 km distant) . 

Hence this small 1:sleta Roque <lei Este stands as a rather curious 
witness to a far reaching marine attack. It has met with the common 
fate of insular volcanic edifices exposed to the ocean waves; a fate t hat 
awaits every such accumulative mass after the cessation of construct ive 
volcani c activity. In the special case of Roque del Este t he rate of 
destruction has been comparatively rapid owing to t he presence of the 
soft tuff cone. J·udging from the bathyrnetric contotu' line of 100 rn that 
surrounds t he isleta , the origina l cone seems to have been of considerable 
dimensions. 

3. MONTAi'IA CLARA 

This in teresting li tt le island of an area of only I sq. km has a maximum 
eJeva.t.ion of 256 m. Its name owes its origi n to .the light coloured 
cliffs facing the ocean in t he west s ide. It lies close to t he island of Graciosa 
(northern cape) separated by a shallow strait, and it is apparent that 
the two eilands formerly have formed one single land a rea, now dissected 
by marine ingression (eustatic ri se of the sea level) accompanied by 
abrasion . 

The author called at th is island on the way from Graciosa to Alegranza. 
There is at the southern end of t he isleta a small harbourlike embayment 
in the basaltic la.va rockground - a. remnant of some ancient lava fl ows. 

The isleta was already described topographically by 0. Sn10NY 
( 1892) and this author gives also some excellent photographic prictures 
of the same. Jn fig. 2 a reproduction of one of them is given (in a simpli -
fied manner). 

The author of th is memoir climbed the southern slope up to the central 
plateau-l ike su mmit. The way up is very steep, and the outmost care 
is necessary to prevent acc ident. In the su mmit region there is however 
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a rat her le ,·el ground to wa lk on and to admire l' he for reaching 
panorama~. 

Montai'iu Cla ra is a huge volca nic edifice (:!56 m ) or in t he reality a twin 
volca no composed as it seems chiefl y of pyroclast ic material , stratif ied 
conformably ,dth the original slopes of the mountain. But one " ;JI also 
find cr()l';s-culling dikes of basaltic aspect. In the nearly ,-ertical westem 
cliff of the islela one "; JJ obsen·e - when passing in boat at some distance 
from the water's edge that there is a la,·a fill in a half oonsen ·ecl crater. 
Also t he feed ing channel is exposed leading npward from the base. -
In tllC' north side of the is lela we will find another crater hel'e better 
conecn ·ed , a nd i t should form an excel.l ent harbour, if t he waves of t he 
northern trade wind did not penetrate with a ll t hei r ,-igou r through 
the gate open in that direction. 

Jn the southernmost part of the isle/a t here is the remnant of a third 
cone, of smaller dimensions, as ,nay be found from the sketch made 
after t he phot ograph 0. Sn1m,y·s. 

}'ig. :!. :\lontu ii u Clara from the southern e nd of th o island. A copy afte r u photo-
g:ruph 1,a ken by 0. S 1M ON , ' {1892). l'n tllP foregro, md n 1<1nu llcr eonc. Tho ma in 

part of t he is land confil i8ts of u twin volcuno . hair destroyed by 1he sm-f. 

l lonta1ia Clara is on they way to complete destruct ion by the attack 
of t he ocean, and much of it has a lready disappeared. I t offers a nother 
good example of such a destructi,·e process, far more impressive t han 
tha t of Roque <lei Est e. 

The a ut hor has a few samples from 1\fonatalla Clara, ]at.er on com-
pleted with some comm itted to hi r,; disposn l by T. BRAVO, who a lso had 
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made ca ll on t he isle/a (n: ris 17 , 17 a , 17 b, 20, a ll referr ing to erupti ,-e 
rocks). 

One sample taken of the lava at t he landing place in the Jow southern 
part of the iskta is a fin e gra ined basalt . Mier . it contains rel. sma ll 
phenocrysts of olivine, marginally altered to bowJingite. Other consti t u-
ents arc a clear plagioclase, augite and magnetite. It is a rather ordinary 
olivine basalt. T he oli,·ine has opt. char. negative, 2V ,_,90°. The lava. 
shows vert ical columnar jointings. It is t he vanishing remnant of an 
(once vast) lava sheet t hat has expanded over the surrou nding ground , 
_probably emitted from a vent in the smaJI southern cone. 

In t he upper region of the ·isleta. there a re dikes of basalt cutt ing 
across t he t u.ff a nd agglomerate masses that build the main pa rt of t he 
island. T hey carry in places xenoli ths of alien rocks. From t he collection 
belongi.ng to t he Canaria n Museum (BRA \"O) I got a sample of such a 
xenoli t h. I t proved to be a basic granular rock consist ing rnicr. of three 
components: oli vi ne, augite and iron ore. Ol ivine is the main minera l 
appearing in rel. large allotriomorph ic indi viduals; between t hem augite 
and ore form a kind of meso8tM-is (see the microphoto fig. I , 2, pla te II). 
On t he U: stage the oliv ine shows 2Va=80°-85° (corr. to 25 - 35% 
of t he Fa mol. ). T he augite has 2 Vy = 60°-70°. Ext. on (010) c /\ y= 
40°-45°. Plagioclasc did not appear in the slide. The rock may be clas-
sified as a peridotite. It is conceivable that it belongs to a group of basic 
and u.l trabasic ophioli t ic rocks that we will meet in t he so-called Trapp 
form ation forming t he basement of the southernmost neighbour island 
:Fuertevent tlra (H AUSEN 1958). 

In t he collection of T . BRAVO there a re a lso sa mples of oli vine bombs 
(1) from the same isleta, but the author does not d ispose of such ones. 
- The d ikes enclosing t he fragments of deep seated rocks seem to be 
rather ordinary oli vine basa lts . The only sample to the author 's nse is 
a somewhat glassy oli vine basalt wi t h small oli vine phcnocrysts lying in 
a paste carrying small augi te prisms and plagioclase microli tes . Beside~ 
there is p lenty of iron ore powder. The type shows simila rity wi t h t he 
basalts described from Roque del Este and from Alcgranza. The oJivine 
of t he d ike rock fro m :Monta n.a Cla ra. is crystallogr . well developed . 
2Va = 80° (corr. to 35% of the Fa mol. ). 

A short distance to the northeast from Montana Clara t here lies t he 
small abrasion remnant R o q u e d e I O est e, or R o q u e d e I l n-
f i e r n o. I have no sample from this isleta, and 0. Sr:uONY ( I 892) 
who landed there, does not ment ion any thing of geologic interest. I t 
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seems that this isleta once belonged to the volcanic apparatus of i\fontaiia 
Clara but has since then been separated from i t (by abrasion). 

In the southern par t of Montaiia Clara there is a relatively fl at ground 
called Llano de Aljibe, and this ground is in parts covered wi th a sand~ 
stone of calcareous composition , carrying fossi ls of Helix and S tenogyra. 
It is a terrestric deposit of a kind that we will meet wi th rather abundant ly 
in the island of Graciosa and especia1ly in Lanzarote. 

Montana Clara is as was mentioned the remnant of a larger land area 
that comprised also Graciosa. The connection was broken probably at 
the fin of the Quaternary era as a consequence of the eustatic rise of the 
ocean leve1. To t he same transgression belongs a lso the destruction of 
the western part of the same isleta and probably also the isolation of 
Roque del Infierno from Montana Clara. The softness of t,he material 
composing the isletas favoured this relatively great speed of land 
conquest. 

AU the mentioned isletas scattered over a vast expanse to t he north 
of Lanzarote lie inside a shelf that in the west drops to considerable 
depths. We have to suppose the former existence of a land area in th the 
northern prolongation of Lanzarote at a t ime when this island was uni ted 
also wi th the southern neighbom· Fuerteventura, i.e. over the present 
Strait of La Bocaina . All t hese eastern members of the Canarian archi-
pelago lack that kind of independence we will find concerning the western 
Can aries (including Gran Canaria). The latter are rea11y well isolated 
insular masses surrounded by great dept hs. 

4. GRACIOSA 

The island of Graciosa lies close to the northwestern coast of 
Lanzarotc, separated from it by the rather sha llow strait of E l Rio. 
Graciosa has an area of only 27 sq. km and an elongated shape with the 
longitudinal ax is r unning NE - SW. The barnment of the island is o( 
insignificant heights, but it is crowned with a number of volcani c cones, 
the loft iest of them attaining 266 m, ca lled 1\fonta fia de Pedro Barba . 
The coasts are low and sandy, the only precipice is to be found at the 
southern shore, a cut across the foot of t he volcano 1\fontafia Amaril.la . 
One small sector of the eastern coast bas a lso some rocky capes, the ends 
of old lava streams. The southeastern coast is sandy and low and here 
the one of the two settlements of the jsJand , Caleta <lei Sebo is si tuated. 

Geologically Graciosa does not offer much of in terest. As far as the 
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basement is concerned this is nearly completely hidden beneath the 
materials of t he superim posed volcanoes numbering 7, but also by 
sedimentary deposits - a calcareous sandstone a nd masses of drift ing 
sands. The author is of the opinion t hat the (invisible) basement of 
Graciosa consists of t he old basa lt ic table-land series that composes 
the near lying Acantilado de Guatifay - :Famara of Lanza.rote. The 
western cont inuation of this table-land was however thrown down by 
great d isplacements at a time antedating the accumulation of t he vol-
canoes in Graciosa. No direct proofs are ho-wever to be found to support 
this idea. 

The volcanic activity t hat created t he row of cones fo llowing the 
axis of the island seems to belong to the same period as the volcanoes 
of the isJetas above described - t hey are Quaternary in age. T he name 
of the cones are (from north to south): Montaiia Bermeja, l\forro de las 
Coruja-s, Morros de Pedro Barba, Agujas Chicas y Grandes, l\Ionta i'ia 
<lei 1\foj6n and Montana Amarilla (at the southern end of the island). 
The cones are slaggy, and they have all a dull colour contrasting against 
t he bright ye llow sand fi elds in the surroundings. 

The author made several excursions, one to the south shore (Afont. 
AmariJla) , a nother to the north (Mont. Bermeja) and the whole northern 
shore, then I fo llowed the east shore in its whole length. :Moreover I 
climbed the volcanic massif of Pedro Barba a.ncl visited one sector of 
the western coast. Samples of the lava rocks were collected in places 
(30, 35, 37, 41) and likewise a number of Limestones sa mple~. 

Here some geologic detai ls will fo llow concerning both t he volcanoes 
and t he sedimentary cover. 

If we1 start in the north, we will find here a long beach consisting 
at the water's edge of flat lyi ng basalt surfaces, a platform that slopes 
gently seawards. It is a stretch extending from Playa Lambra in the 
west to Punta Pedro Barba in t he east. I n.land the basalt surface is 
overlain by sheets of li mestone, to some extent used for burning purposes. 
It seems that this fon estone formerly did have a wider extension sea-
wards, but has been abraded to the high tide level during the general 
rise of t he sea in the latest geologic period. It is not known how far 
in la,nd the limestone can be followed, since the whole smooth surface 
in this northern part of the island is covered with sand as a lluvial fla ts. 
The presence of t he yellowish drifting calcareous sand (the so called 
jable) indicates the presence of a calcareous sandstone under the sand 
cover, a sediment of the same kind as that met with in Montaiia Clara. 
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To the south from the northwesternmost cape, Pmu a Corda there 
rises the volcano Mont aria Bermeja ( 15i m) a scoriaceous cone t hat has 
sent lavns clown to the northern coast nnd also to the wes1. In the lava 
fi elds that, do not ma ke impression of frcHhncss, there are several lton iitoo, 
mostly as it seems collapsed i11to blocky hum1>S. I took a sa mple of a 
lava to the west from the ,·olcano, at the sea border. Jlicr. it is a blistery 
basalt with small phenocrysts of olh·ine showing the margins of the 
crysta ls a ltered to bowlingite. Opt. char. of t he oli ,·ine is positin•. The 
intergranular mass consists of plagioclase microlites, augite and 
magnetite. It seems to be a rat her ordinary oli\"ine basalt , not very 
freE h looki ng. 

The lavas that have reached the sea ha ,·e to some extent been abraded 
by the surf, - hence they cannot be of ,·ery late date. 

To the south from the northern - sand CO\'ered - plain there rises 
the great group of t he central ,·olcanocs of t he island the names of which 
ha,·e been mentioned abo,·e. The cones seem to consist of slags, and 
lavas ha.Ye been sent lo the north and lo the east. A large .caldera• (the 
northernmost) is open to the north and was visited. A sample of s uch 
a lava from this northernmo t of the cones is micr. of fine gra in wi t h 
phenocrysts of oli\'l ne (clear) and partly cuhedraJ . Opt. char. is positi ,·e. 
The paste consists of plag ., augite and ore, the latter abundantly. The 
rock is of more picritic composition . 

Between the southernmost of the central cones Jlorros de Pedro 
Barba with Agujas Grnndes and the next one to the south , Montu.i'in 
dcl Moj6n there is n broad gate, the bottom of which is covered wi th dune 
sands. It opens the way to the west coast from t he easte·rn sett lement. 
After passing through this gate one enters a rather \\;de coastal plain 
underlain by lavas, which appear at the sea border. The pla in is called 
Llano de la llareta . Jt is in the surface covered with a calcareous sand• 
stone and d rift ing snnd . At t he sea. border there are aim loose bou lders 
of a firm limestone (n rather pure lime), the stratum of which does not 
appear. 

~lontaTia del )loj6n ( 188 m) is an impressive cone. the sides of which a re 
somewhat furrowed by erosion. The base of the cone lies rela tiYely high 
a lxn·e the sea. but there is no exposure of the baEement as far as I could 
see. In the stretches clown to the east coast sandstone layers do ap1>ear 
but these are certainly of later date thnn the cone. 

No sa mples of lavas from this yo)cano ha,·e been collected . It seems 
that a. stream has OOOn emitt ed int o southerly direction . 
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The southernmost of the Craciosa volcanoes is Montai'ia Amarilla ( 172 
m) the name of wh ich refers to a yellow-coloured precipice of sandstone in 
its southern foot , visible fro1n long distances. Most of the southern part 
of the island is sandy with sma ll dunes, but ncrarer to Mont. Arnarilla 
t he ground exposes black la \" a~o;; sent clown to the north from the volca no. 
This has a wide itcaldera• open to the north. I did not enter into the same, 
but proceeded over t he western fl anks to the south side. Some samples 
of the lavas were taken. One type in the nort h slope is micr. a typical 
ol ivine basalt with clear oliv ine phenorcrysts (2 V ,...,,_.90°) ly ing in a paste 
of p lagioclase, augite a nd ore. T he augite is fi nely granulated and fi lls 
with the ore the interstices between t he feldsp;1 r laths. The texture is 
basaltic. 

Another lava sample was taken from the south side of the ,·olcano 
resting on t uffs. It is micr. of t he same type showing clear oli vine 
phenocrysts in a paste of p lagioclase (plenty), clinopyroxene and ore. 
Optics of t he pyroxene: 2Vy= 84°-88°, c t\ y = 58° (aegirite-augite). 
'Texture is basalt ic. The rock is more fe ldsparrich than t he ordinary ones 
t hat do approach t he picrites in comp. 

Of interest is the geologic profile t hat is exposed in the steep sout hern 
shore cl.iff of t he island at the foot of the mountain. The bluff is composed 
of a brownish-yellowish mass, more like a sandstone, well stratified. 
The st rata have a s light dista l incl ination , they seem to belong to t he 
volcano; that must however be only a n error. Seen from the sea the 
whole sedi ment is of imposing th ickness and t he st rat ification looks 
nearly horizontal In the lower strata (close to the water 's edge) t here 
are plenty of nests of Anto7Jlwra enclosed. The whole com plex must 
belong to a tcrrcstric ca lcareous sandstone formation that extends o,·e.r 
wide stretches in La.nzarote. \Vhen fo llowing the shore to the east and 
passing t he high profile one arri,·es suddenly to a tectonic limi t , a ,·ertica l 
faul t that separates the yellow sandstone from a grayish-white one, 
exposed in the shore bluffs far ther to t he cast. 

The yellow sandstone (ca lcareous sediment) is overlain by t he basa lt 
lavas appearing as black banks in higher le,·els above the substratum , 
and that leads to the conclusion that t he cone and its IM·as must be of 
la ter date t han t he sediment. - The former extension of the yellow strata 
was formerly certa inly much greater, the sea has afterwards (in Post-
glacia.l t ime?) conquered the major part of this soft materia l. 

Looki ng at the geologic map of the whole region one wi ll find the 
row of volcanoes lin ing Graciosa from NNE- to SS\V to continue (after 
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a break of some km) in the mainland of .La nzarote in the S6o ,·olcanic 
file. Perhaps t hey a ll arc arranged along a single ,·olcano-tectonic fissure. 

Along the southeast shore of Graciosa t here are some interesting 
exposures of rocks that may briefly be described. - The edge of the 
shore is not high - on ly some m. One wi ll find here a t the top a light-
yellowish, calcareous sandstone that seems to underlie considerable 
areas fartJ1er inJnnd (or up to t he foot of the ,·olcanoes). This sediment 
rests on a limestone that is not in horizonta l position but is indined 
to the north and contains in some of its st rata plenty of rounded pebbles 
consisting of various calcareous sandstones. One gets the impression that 
these dislocated strata belong to a sedimentary co,·er that once capped 
the old basement of the island , a.nd t hat the disturbed position of the 
strata has something to do with the great tectonic movements producing 
the faul t scarp of Guatifay - Famara along with the coast of Lanzarote. 

Graciosa seems to be th e for e I an cl to the horst mountains in 
the east , a low ly ing step fault platform, upon which t he ,·olCllnoes in 
la ter time ha,·e been accumulated. 

5. LANZAROTE 

This main island of our region has a lready been briefly characterized. 
As was said it is 7xtr prlference a ,~oJca nic island, and that means the 
is.land is in its main part crowded with young volcanoes, their lavas and 
pyroclastics, a real tnature reservation• of achieYements of the endogenic 
forces, a fa ct that does not exclude exa mples of yigorous exogenic 
accumulati ve and destructive work as well. 

The main geologic interest offered by Lnnznrote is hence connected 
with the overwhelming mu ltitude of fresh ,·olcanic superficia l mani-
fes ta tions. A book on Lnnzarote will consequently be in the ma in a 
narration about volca nic phenomena , in this case limited to b as a I t i c 
'" o I ca n oes. Lanza rote is a. basa ltic island , and this character is 
Ynlicl regarding all its formations. There exists as far as the author knows 
only one insignificant exception regarding the nature of ,·olca nic mate-
ria l - an occurrence in Los Ajaches of a t rachya ndesite rock. 

If we compare Lunzarote with its neighbour Fuerteventura (H AUSEN 

1958) one geologic difference can immediately be recognjzed: the former 
island is devoid of an old basement, to which the so called •Syenjte 
and 'J'rapp formationt Fuerteventuras belongs. \Ve w i I I f i n cl 
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i n L a n z a r o t e o n I y t h e c o v e r i n g f o r m a t, i o n s, 
beginning wi th a basalt ic tab]e.Jand series, whereas t he old basement 
remains hidden in the dept hs. Such a supposit ion may be justified by 
t he fact that t he spi lite series of Fuerteventu.ra has a constant NNE 
trend straight toward the northern neighbour. -

\Ve wi ll in the folJowing t ry to characterize t he rock form at ions of 
La nzarote starting with t he rela tively oldest one - t he flat ly ing basa lt 
for mat ion, of which two separate parts - one in t he north a nd anot her 
in the south - have been consel'ved. Then we will pass to the descript ion 
of the group of volcanoes, whose age seems to sta r t with the fin of t he 
Tertiary and fil l the t ime span of the Quaternary period. At last t here 
a re t he young volcanoes giving t he island its specia l stamp - belonging 
to t he great erupti ve spectacles 1730 - 1736 and ultimately those of 
t he short act ivi ty-period in the year I 824. 

,1,. TH.E BASALTIC BASE)IEXT F0 IO l A'.l'.l0~ 

As may be found from t,he geologic map appended to this memoir 
there appears an old basalt ic formation in two widely separated parts 
of t,he island: on the one hand we have in t he ext,reme nort h the penirnrnla-
li ke G u at if a y•F a m a r a co mp I ex, a highland p lateau, on 
t he other, in the fartest sout h the mounta in system of L os Aj a c h e s 
with its western foreland , t h e p I a i n of E I H, u bi c 6 n. Between 
t hese two end regions of t he isla nd there lies a la rge middle sector of 
completely different nature: it is an area filled with younger Yolcanic 
cones and t heir eruption -materials: lavas, lapi llis a nd ashes. This genera l 
repartition has found its ex pression a lready in the map by KARL SAPPER 
(1!)06) and especially in the coloured geologic map by E. H 1mxAN DEZ 
PACHECO (1910). 

In the fo llowing we wi ll somewhat more closely examine the geologic 
conditions both in t he north and in the south, where the old formation 
dominates, looking both at the surface cond.i tions and at t he rocks t hat 
compose these remnants of a basement formation . 

Gu.ati/av - Pct m a r a Cornvlex 
This no,·thern pa rt of t he island consists in the mai n of a n elevated 

plateau of ah. 500 - 600 m heights •with a culmina ting summi t , Pellas 
de! Chache 67 1 rn , at t he same t ime the highest point of Lanza rote. It 
is a very in terest ing a nd excit ing part of t he insular nature: to the west 
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there stretches a gigantic precipice a b. 20 km from Punta Fariones 
in t he north to the vicini ty of TeglLi se in the south with a southward 
decreasing height,. The mai n part of t his aca,ntilado is lim ited by t he sea, 
the narrow st rait E J R io that separa tes the island of Graciosa from 
the mainland. To the east the mounta in plateau lopes less abruptly 
to the sea; here we meet with a system of old V:shaped va lleys, all 
sloping to the coast. Some of these valleys have t he ir head region cut 
off by the escarpment at El Rio, as we wi ll see later on more in detail 
(page IOG); we have here a pparently a part of an o I cl dr ai n age 
s y s t e m t ha t antedates the present day limitation of t he island. 

Some ra ther imposing volcan ic cones have been superim posed on 
this mountain block, the loftiest of them being La Corona that has sent 
huge masses of IM·as down t he eastern declh·ities, fill.in g in parts the 
old valleys. \Ve will Inter on (page 67) describe t hese young volca nic 
manifestations. 

The author has got fam iliar with most parts of this mountain block 
- only t he western aca,ntilado has not been examined sufficiently owing 
to the steepness of the precipices. T he num ber of sa mples of rocks 
met with in t he sequence of st rata - lavas a nd tuffs - in these la rge 
geologic profiJes does not cover the entire succession of flows and ash 
deposits t,hat has buiJ t t he mountain block. As fa r as I ca n sec thern is 
however a rather apparent monotony in the composition of t he lan1s 
(picritic oli,·ine basalts), so that the lack of a complete collection docs 
not mean so much. 

If we begin in t he extreme north, in Punta Fariones, t he impressive 
cape of Meseta de Guatifay, where the surf of the ocean has cut off from 
the knife sharp lands end some stacks of rocks now rising abcffe the 
foaming water , we have here a good geologic profile just to t he cast from 
t he cape. In this profi le we meet unexpected ly with a ser ies of limestone 
layers intercalated in to a mighty pile of basa lt la \"a bccls, the total thick-
ness of which may be ab. 400 m: The li mestone contains at least in its 
upper parts shells of Helix in well preserved condi t ion. There is a sha rp 
limi t between the uppermost limestone bank and the overlying basalt 
la ,·a bed. I t is a.pparent that t he limestone in this upper part has been 
a ltered into a semi -crystalline state tha nks to t he ca loric effect of the 
superimposed IM·a. 

\\Then folJowing the mountain slope to the SE one will find that the 
limestone form at ion thins out in that direct ion. The slopes are here 
rather steep, and one short va lley fo llows another ending in the low 
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and relatively pla in forela nd to the east - t he p la in of Orzola . This 
p la in - an old a brasion pla tJorm (1 ) - has more recently been overridden 
by a blocky lava st rea m that has been sent from a volcano more to t he 
south in t he vicinity of Los Lajarcs, ca lled Quemadita de Orzol a . 

The mcrnta-li ke upper surface of t his mounta in block (Guatifay ) 
is surprisingly even a nd is covered with a layer of tosca blanca. The 
nort hern t erm inat ion is known as La Batcria, from where an excellent 
panorama view can be obtained , when the weat her is good. 

Of t he lavas composing the Gua t ifay mounta in corner I han :, in my 
collection some samples (4:l, 44, 62). These lavas a re all very like one 
a not her: they show phenocrysts of ol ivine, euhedra l, surrounded by a 
da rk rim of bowlingite. The paste consist s of plagioclase, a ugite and 
iron ore . The augite is sometimes glomerophy ric. 'J'he content of p lagio-
clase is va ry ing. 

One sample of a lava bank ly ing a b. I 00 m a bove the sea level and 
rest ing on the limestone for mation (descri bed page 108) shows mi cr. 
phenocrysts of oliv ine with a dark brown fr inge of bowlingite and a lso 
la rger gra ins of a ugite, the latter with a zona l structure wi th wandering 
extinct ion. 2Va of the olivine = 80°-85°. The opt . ax is of t he a ugite 
is comp. sma ll. Opt. cha r +. The paste is composed of plagioclase laths, 
of a ugite grains and magnetite in a basaltic tex ture. The rock looks 
qui te fresh. - Another sample taken from a IMTa bed irnmcd.iately 
a bove t he limestone formation is micr. of s imila r aspect: euhedra l 
phenocrysts of oli vine with the da rk rim a round t he gra ins lying in a 
du ll coloured paste -rich in a ugite and iron ore dust. The feldspa r is 
subordinate in quanti ty. T he o li vine grain s are magmatically corroded . 
The rock may be classified as a picrite basa lt. 

\ ·\/hen following t he steep cli ffs at Punta F a riones some wha t to t he 
south (opposite t he Orzola village), one wi ll find a promontory consisting 
of a somewhat coarser grained basa lt t ype. The ex posure of t he rock is 
not of a hori zonta l bed in t he lava series but as a sma ll in t rusion or a 
dike. ~ficr. one will find euhedra l grains of o li vine a nd also of a ugite 
(a bunda,nt ly), often clustered in to groups. The augite is zona l wi t h a 
wandering extinction. The oli vine is c1ear , bu t has a narrow fringe of 
opacite. There is in the paste sparsely of fe ldspa l' substa nce. Optics of 
t he leading minera ls a !'e: 

Ol iv ine: 1·a = 83° (25% of t he .F'a mol. ) 
r\.ugite: 1·y= 54°. cf\ y = 53° (co1·e) 

l"y = 44°, cJ\ )1 = 58° (shell) 
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The rock may be called a, picri tc of the more typical kind . 
The aut hor followed the highland border farther southwest to the 

head of , -a lle de MUguez, N\V from Haria. Here some hard banks of 
fine grained basalts a re met with resting on l uffs of redbrown colour. 
One sa mple of basa lt prm·ecl to be rather heavy - a pparent ly rich 
in magnetit e. Mier. the rock shows clear phenocrysts of oli vine, e ulwd rnl 
as t he dominating minera l of the first generation . The crysta ls nre sur·-
rounded by a dark fringe. Augite appears rather sparingly and with a 
g lomcrophy ri c arrangement. The paste consists chiefl y of a ugite and 
mag11etitc .. tj1e latter ver_v abundantly. Specific gravity of the rock 
= 3,001. :It is a pricrite (ankara mi te) wit h the fe ldspar component 
very restricted. 

Not far from here, in t he head region of Va lle de M{,guez {le ft s ide) 
there is a mighty ex posure of lavas and brown t uffs of t he old series 
well to be studied a long a path that ascends from t he vn lley bottom to 
the high mesela: southernmost part of Guatifay. From this slope there 
are no more samples t han of a great dike cutti ng the concordant series 
(11 , 71) i\'licr. they ~how eu hed.ra l but corroded phenocrysts of olivine 
surrounded by a. brownish-yellowish fringe and ly ing in a paste of augite, 
plagioclnse and iron ore. Texture is basa ltic. 2 Va of t he o li vine = 80°. 
The rock is decidedly picritic in composit ion. The ratio plag.: a ugite 
is about I : I. Magnetite a ppears wi t h appr. lO o/o. 

Starting from Haria as a. base of operat ions one has good op1>0rtuni-
t ies to study the old basalt formation in t he surroundings. To the west 
from the town one can follow Va lle de H a ria uphill to its head (Rinc0n 
del Va lle) that has the form of a degol/ada in the great Acantilado de 
Fa.m ara. The pass is limi ted to t he nor th by 1\fatos Verdes and La Mesa, 
two erosion summits, and to the south by the imposing table mounta in 
Ca rlilda (ab. 585 m), which latter was cl im bed by t he author. The steep• 
ness of the north and east-sides of t his table mounta in is due to a hard 
and fine-grained la va bank forming the ent ire horizontal upper surface. 
It rests on brown t uffs apparently of great thickness. These soft layers 
have caused the cuesta with its protruding hard edge. Masses of a ng ular 
boulders cover t he slopes on a ll s ides, loosened from the top lava bank. 

The mesela Mont. Canada has been covered with stratified brown and 
yellowish t uffs to a t hickness of severa l metres. Later erosion has dissected 
much of the mantle. 

Somewlmt to the southeast from this mesela, there is n high cuesta 
that is clim bed in many turns by the highroad from Hnria to Tcguise. 
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}'ollowing the road uphill one has opportunity to sludy the rock 
success.ion here. \\'e cannot describe the la,·a beds in detai l but refer 

to the list page 43. T he upper part of th is great profil e encloses a rather 
mighty agglomerate bank . 

Following the sa me highroad further on in southerly di rection the 
author arri,·ed to the high plateau ofFamara and headed for the highest 

poin t of t he same, Peil.as del Chache (67 1 m), the culminati ng point of 
the whole island. 

Peiias clel Chache is part icularly the last remna nt of a top la,·a sheet 
tha t from t he surroundings has been worn away. The rock composing 
the summit is a fine-gra ined basalt with colum nar jointings. Mier. the 
rock shows abundantly of phenocrysts of augite and oli,·ine, the latter 
surrounded by a brown fringe. There are a lso sma ll olh·ines completely 
altered. The paste has the usua l composition. Optic cln.ta (U:stage) a re: 

Augite: :! 1·y= 62. cf\ y = 4S:. 
Olivine: 2 1·y = 86"-SS" (0- 10~0 Fa) 

The extension of this summit rock is as was pointed out rather limited. 
and it is clear t ha t the columnar pa rtings ha,·e facilitated the 

d isintegrat ion of the formerly certa inly ,·ery extensive top sheet . 
Of this uppermost Ian, rock a chemica l ana lysis was ca rried out 

wi th the fo llowing rer,ults: 

Anal. 11 :0 3. ~ample 11 :0 !J:.!. Oli\'iuc ba,uil1. 
Pe1lus dcl Chacl1e (67l m a hitude) 
Hisco de Farnum. L a II z ,trot e 

i\lo l. proj). Xonn: 

41.85~0 6940 or 
:J.:! I • 40 1 a l, 3 1.5 

12.:?4 • 11 98 
0.09 • ne I'S.II 

5.:?0. J:.!6 -~!;-,;,-· ,-ic-------:,1-.,.5 
7.07 • !hs-t 
O.:?O • 
0.0,j • 

12.05 • 
IJ. i,j • 
2.97 • 
0.41 • 
O.S:? • 

:!S 
J; 

32 12 ol 
2095 mt 

47 [1 
43 
58 

26.S 
16.5 
,.6 
0, 1 
6. 1 
2.U 
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400 

I'' (0.02) 
:19.J 

1.0 
:S um: 90.6 

Analyst: r\uus H.E1KKl.S£~ Xiggli , ·nh1es: 
,;i = i9 ½, ti = 4.6, p = 0.7 . Si = 0.02, 
Ii+ = 4.6, al = 14, fm = .56, c = 24, 
nlk = 6, k = 0.08. mg = 0.66, c1z = 
- 44 ½, nl - fm '=- 42, al - nlk = 
+ s. 

C. I. P. \\". C,1assi f. - 11 r. 6. 3. 5 . 
)lagma type: homblenditic 

)Iol. prop. o f n ormalirn fcldspara % 
Ab:An :Or= 2 l :74-:5 

:ll gO:.F eO = 92:S 

Yalle de Temisa, the head of which lies to the south from Haria 
(see the topogr. map, fig. 12) slopes straight E to the sotavento coast. 
It is followed in its entire length by a road, branching off from the main 
road Teguise-Haria in a degol.lada on the watershed between th is va lley 
and Valle de Haria. The aut,hor folJowed Valle de Ternisa and took a 
series of samples (see the list page 43). The old rock ground is rather well 
displayed in t he steep sides and in the head region, where t he rock sides 
plunge down rather suddenly. One can see a concordant succession of 
at least 10 basalt sheets in t he precipices. In the midd le of the altit ude 
of these slopes there is a 5 m t hick layer of brown soft tlLff, at t he lower 
limi t of which a spring a ppears (Fuente de Chafaris). A t unnel has been 
opened in t his t,uff bank to recover more of t he groundwater, but without 
any notable success. Sample from t he lava sheet immed iate ly above the 
l uff is micr. a quite ordinary picritic oliv ine basalt wi t h euhedral 
phenocrysts of oliv ine with a da rk margin , ly ing in a paste fi lled with 
feldspar microli tes , augite grains and iron ore dust. Some of t he o li vines 
are completely a ltered to a brown , isotropic substance. ·Farther down 
the right s ide of t he valley a long the road t here appears another t hick 
bank of brown tuff, intcrstrati f ied between basa lt sheets. T here 
are both dense and amygclaloicla l lavas (,·esicles filled with radial bundles 
of zeolite). Some optic data about the minerals in the Ja ,·as are conclenf.'ed 
in the 1ist page 43. 

The smooth highland pla in that we could ca ll :M es et a cl e Fa-
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m <t r a., and whose culminating point is Pefias clel Chache, is the rema in -
ing part of a very extensive table-land. The cil'cumfercncc of this has 
in t he course of time been successively red uced , owing in pa rt to great 
fau lt movements (and . subsequent marine abrasion a nd weatheri ng) 
in t he west, and partly to t he backward erosion of the many radiat ing 
va lleys in t he eastern half (see the topogr. ma p fig, 12). T he same fate 
has suffered a lso t,he northern Meseta de Guatifay although t he progress 
of the destructive agencies seems to have gone much fart her here. 

One of the east bound valleys has a lready been described - Val.l e 
de Temisa. Of the other va lleys the author has fo llowed the largest of 
them, Barranco de Tenegui me, in its upper part canyon-like, lower down 
broadening into Vega de Guatiza. This valley has a SSE t rend. It is the 
most v igorously eroded va lley in t he whole is.land. 

There are many lava banks and tuff layers ex posed in t he sides of 
t his barranco. The author could however not devote much t ime to t heir 
study. Only a few samples were collected. Barranco de Teneguime 
was folJowed first on t he left side, where a mighty slope ex poses a concor-
dant series of rather thin lava banks, t hen on the right side a long a 
rock terrace t hat broadens downward. The lava banks are hem of great 
t hickneEs. T hen the terrace drops suddenly to t he Jevel ground of Vega 
de Guatiza t hat is covered with clasmatic products from the nea r ly ing 
large volcanoes (Mont. Guenia, M. Guatiza, M. Tinamala). 

There are in t,he southern part of t he highland other valleys slopi11g 
straight south. They are open a nd of mature aspect. The road from Haria. 
descends one of them in great swings to Teguise, where the }.,amara massif 
is a lready considerably I0wer (and crowned with a volcanic cone Mont. 
Gua napay). 

There are st ill to mention some rock types of the old table- land 
series, t his t ime from t he lower part of Acanti laclo de Famara, opposite 
Bahia de Pencdo. I refer to the ex posu.res in connection with the recently 
opened tunnel works for the recovery of g round water in the lower part 
of Acantilado de Famara (below Peii.as cle l Chache). 

T he author has a sma ll collection of samples from t he t unnels there. 
The lavas belong ing to the basal part, of the table- land series, are as 
it seems mostly nrnygdaloidal basalts (n:ris 94, 05, 96, 97 , 98 and 99). 

One type shows phenocrysts of olivine marginaJiy a ltered , but wi th 
t he core also changed into aggregates of sec. minera ls (calcite, chlorite) 
Diagnosis is therefore not possible. There a re a-lso euhed ra l phenocrysts 
of a grayish-lila ic augite showing zona l structure with a dark margi n 
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and a, paler coloured core (2 l'y = 70° cl iopside). T he paste is vet·~, fi ne 
grained containing plagioclase, a ugite and ore. There a re vesicles f illed 
wi t h zeolite subst. 

T here is in the sa me collection a lso a basa lt wit hou t olivine showing 
euhcdra l phenocrysts of augite (of larger d imensions) ly ing in a paste 
composed of aug ite, plagioclase and ore (a bunda nt ly ). Vesicles in t he 
rock are fill ed with a ragon ite in radia l bund les of elongated ind i\' .,arranged 
in zones. Also isot ropic zcolite occurs . T here a rc a lso ot her a rnygda loida l 
types wi t h zeolite fi ll s in the vesicles. Oliv ine represents the first 
generat ion . 

From a lava bank of a b. 30 m t hick ness a sa mple was taken (lower 
pa r t of t he series, vicini ty of the water t unnels); it shows mi cr. clear olivine 
p henocrys ts, pa rt ly corroded wi t h deep embayments. 2 V- large. T here 
a re a lso phenocrysts of a ugite, euhed rali in t he paste we find more 
a bundant ly of t he same in the shape of elongated prisms. 2 V is la rge. 
There is very s parsely plagioclase (microli tes ) but instead powder of 
iron ore. Vesicles a re fill ed with zeolite in radial bund les (n < l.54). 
The rock can be classified as an a mygdaloidal picri t ic lava . 

This basal par t of t he Java series of the old formation conta i11s as it 
seems chiefly a rn ygdn.loida l types of basalts, in pa rti:- olivine beari ng in 
parts wi thout oli vi ne. 

Dikes are preeent cut t ing across t he sequence of st ra ta; no sa mples 
of them have been guarded as far as t his western profi le is concerned. 
T hey p lay t heir important r&le in the way of na tura l storage of t he 
.percolat ing ground water in t his mounta in block , as may be found from 
a report of technica l nature written by T. BRAVO for t he Insula r Govern• 
ment . 

:F'ina lly we may t ry to a rrange the samples examined in a li st com• 
p rising 12 rocks (i.e. Java sheets) in which t hese sa mples fo llow 
one anot her from the highest situa ted sheet (Pettas de l Chache) clown 
to t he lowermost one, encountered in the water gallery at Bahia 
de Penedo. At t he sa me t ime t he reader wi.lJ be referred to the schematic 
cross profi.le E - \,V of t he Famara massif with the numbers of sa mples 
p laced appr. accord ing to their relat ive a lt itude (fig. 3). 



© Del documento, los autores. Digitalización realizada por ULPGC. Biblioteca Universitaria, 2023

0 1 

00 

Rock 

p icri tic 
basnh 
p icr it ic 
busalL 
picriti c 
basa lt 

On t he geology of\ Lanzarote 

lending rn inends: 
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88 p icri t ic 2 1·,...._,9oc zoned a ugite. Ol'C, 
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87 picritic alt e red /\ y=54 a ug it e . plug., 
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bnsu lt corroded the puste p lag. spa rse 

82 picriti c 2 l"a - 87° onl y in p lag .. 
basalt - 88° the f:>astc uugitc. ore 
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basa lt 
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86 picri t ic :! I° •la rge 
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a ug it e, 01·e . 
zeolit e 
augi t e, or(•. 
p lag .. 
augit e. ore, 
zeolit c 
p lag., a ug ite. 
o re. zeolit e 

Loco lity 

Pe luu1 d c l Cl1twhe 
(to p sheet 07 1 m) 
Uppe r purt o r t he 

lprori lc S fr. Hnrin 

C'ppc 1· pa rt or the 
1profile S fr. H.aria 

43 

Upper pa rt or t he 
prorile S fr. Hal'la , 
be low tuffs 

Prorile S fr. lliu·ia 

Lower pn r t o f the 
prnrile S fr. Haria 
\ 'a lle d e Tc rnisa. 
uppe r pa rt 
Ga leria Cha furis, 
\ "alle de Te rnisn 
\"all e de Tc misa, 
uppe r p~.ll't 

Valle d o Tcmisa. 
midd le flill 'l 
Va lie de Te m isa, 
middle pt1rt 
Galerin de Fumnra. 
(Acantiludo) 
100 m ab. sea 

This list does not represent a complete succession of lava beds; 
they follow however one another in relative age from ba se to top 
the whole com prising a b. 600 m in vertical direction. Layers of tuffs 
a nd agglomera tes are excluded. \-Ve observe t he rather sma ll va riations -
there are chiefly la vas of pi cri t ic composit ion. On ly one chemical analysis 
refers to t he series (anal. n:o 3, corr. to sample n:o 92), as we will find 
representing a hornblenditic magma type. Most of the Ja.vas a re very 
probably of the same magma type or of an associate of it . 

In the compilartory work by J. 1\'f. F us11 f:.R, E. ! .B.".RROLA a nd M. P. 
LOBATO (195.2) there a re no less than 4 chemica l a nalyses of rocks refer-
ring to Lanzarote, one of H sample front R isco de Famnra (base), the 



© Del documento, los autores. Digitalización realizada por ULPGC. Biblioteca Universitaria, 2023

H a111J H u11t1e11 

.. 
C?;:1-~ 

~::=:::3:t:::s::-:-/-... 

Fig. :J . Schcuunic c~ pl'ofilc \\" - E o r the Fsmorfl rnossir with it.a concordant, 
scricit o r bosolt l11 v,ui, Luffs a nd agglome rates. ~umbe>rcd points corr . to the samples 

in the lis t J:>aft'.C 4:J. 

other from ltisco clel Charco. I suppose t hat the three latter ones also 
belong to the mountain block. These data have been reserved for a 
coming publication by J . AI. FuSTER to which the reader is referred. 
I mysel f did not come upon such occu rrences of deep seated granular 
rocks in t he island. Maybe they arc simply ejecta. 

The Niggti .values of these 4 chemica l analyses arc re1>rocluced here: 

Ano!. n :o 4 

~i 11 7 
ti 4.6 
p 0.0 
h + :?:?.O 
nl :?6}'2 
rm 34 ½ 
c.- :!3 ½ 
olk 15 
k 0.4 1 
mg 0.39 
CJZ - 45 
a l - fm.-- 8 
ol - olk = + 11 

,\ b:An:Or 
10,50,31 

Anal. n:o 5 

IO I ½ 
0.:! 
0. 1 
0. 1 

2:.P'2 
3!P~ 
33 

0.:?5 
0.81 

- 14 1,; 

- 16 
, 19 ½ 

A nal. 11:0 6 
03 

O.:! 
0. 1 
0.3 

:?7 
4 ':: 
0. 17 
0.8 1 

- :?5 
_ 4 1,; 
+ :?7 ½ 

Hot ios of normal i\"e felds pnr,;a 0~ 
..\ b:,\ n:Or Ab:An:Or 

13:S:l:-t 10:88:2 

)lngma types (~iggl i) 

norma l somma itil' pynlxcne gabbroid. ossipitic 
•lr no nnal thcmlit ic o r berondrit ie 

l!abbroitl. 

Ano! . n:o 7 

87 ½ 
O.:? 

I. I 
:!S½ 
4 :? '': 
:?-:i ½ 
3½ 
0.2:J 
0.77 

- 26½ 
- 14 

Ab:.-\.n:Or 
S,89,3 

a chnahaitic 

HiHCo de Fnmnrlt B i'«!o de l Chnrt'O Risco rlc l Charc,> Risco del Charco 
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The series quoted a bo,·e shows as we will find a greater ,·ariation of 
types (a greater di fferent iation ) than wha t is t he case with most of the 
basaJt ic lavas of different ages. The first of t he types quoted (of Risco 
de Fa mara) is t he most sa lic of a ll t he types known from the rnagmat ic 
region of Lanzarote (except t he porphy rite from Los Ajachcs). 

'1 1 h e 80'11, th ern. m.o un. ta in.s L os A jac h es 

I n t he southeastern corner of t he island t here ri ses as we a ll'eady 
have men t ioned a qui te welJ limi ted mountain massif ca lled Los Ajaches. 
The length of the same from P unta del Pa pagayo (the south ca pe - ) 
to t he vicini ty of Yaiza is ab. 6 k m. Highest e levations are in Montafia 
de Ata laya 608 m, in Hacha Grande 56 1 m. The former summit is howe,·er. 
only a relati,·eiy young ,·olca nic cone superimposed on the old rock 
ground. 

Los Ajaches represent a counterpart to the Guat ifay-Fa mara massif 
in the nor th, a lthough it is much smaller in circumference. lt is as the 
nort hern massif a pparent ly a horst block stand ing a bove its down faul ted 
surroundings. - As we ha,·e found the nort hern massif has at least in 
its nort hern part the aspect of a mesela or a tabl.ero according to loca l 
language, whereas t he southern mountains have been much dissected 
by erosion. T his ,,a l.Icy erosion has progressed to such a stage t hat t he 
cross-prof ile of t he va lleys is ra ther open, and t he bottoms a re f illed wit h 
gravels. A ll t he valleys are directed to t he sota.venlo coast , as is the case 
a lso in t he nort hern massif. T he head of every one of the valleys coincides 
well wi t h t he western mount a in r im , t he main d ivide. The erosion paltern 
is consequent ly typica lly monosymrnctric. To the west there is a fa ult 
scarp, facing t he pla in of R ubicOn. 

\,Vhen fo l.lowing the individual ,·alleys down to the solavenlo coast 
one wil l observe t hat they do not widen to the coast as may be expected ; 
instead they cross a rock terrace in a na rrow gorge. T his tel'race has an 
elevation of a b. 15 n1 above t he sea a nd may represent an old shore line 
(see page 107). 

The a uthor has made some excursions into this mounta in system from 
the nort h, from Las Brerl as a nd from Playa. B la nca in t he south . A 
number of samples has been collected (5, 6, 7, 8, 0, 10, 13, 14, 15, 157, 
158). One of these, the most in terest ing of a ll (8) was obta ined from the 
co!Jectfon guarded in E L Mus Eo C ANAIH O, Las Pa lmas. 

The series of basa lt ic liw as, t uffs, agglomera tes and cross-cutt ing 
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dikes that compose Los . .\jaches, do show a great similarit y in their 
lithology with the northern massif. The sn mo slight ti lting of the sheets 
townrd t he sotavento const is a lso to be fou nd in t he soul hcrn massif . 

• J\ great geologic profile is exposed in the steep slopes of the mounta ins 
towards the plains of RubiOOn, especially in the upper parts of the escarp• 
ment t hat is free from the piedmont grtwels. One wilJ sec here a great 
number of concordant la,·a sheets, apparently nil basa ltic, at least in 
the upper pa rt s. Lower down (or to the limi t of the gra,·el accumulations) 
I here are huge mnsses of brown l uffs, which the a uthor has fo lloved for 
some while. Many dikes intersect the sheets, generally standi ng in a 
8tecp posit ion. 

The summits of Pico clel Acei tuna l (4S I m), of Pico Redondo (550 m), 
H.ncha Grande (561 m) and HachaChica (262 m) are the most prominent 
elevations standing on the Yery crest line. Sheets of la ,·as cn n be seen 
in these summits lying in a nearly horizonta l position. The lava series 
can be fo llowed nort hward to Lomo del Cura in the vici nit y of Yaiza; 
the last named is a pro montory due to erosion nnd not n. volcnno as 
indicated in the mn.p by H. PACHECO. 

A good profile is to be studied in the steep cues/a just to t he west 
from _Fem CS, opposite I.as Bre1ias, where a path ascends to Feme:$. 
There are in the slo1~ mighty brown t uffs co,·ered \\;th many hard banks 
of black basa lt lams, a ll cro&ed by di kes of basa lt . 

The vi llage }.,,,emCs lies in a broad sadd le formed deg0Uad<1,, underlain 
by the basalts. - Goi ng sout h fro m the vi llage one ascends a. long slope 
towards Pico <lei Aceituna l, the form er completely trM•crtine-covered. 
Aft er reaching the watershed toward .Bnrrnnco de Higueras one can see 
the steep slope of .Pico de) Aceituna l, where the brown luffs nnd in the 
upper regions lavas are displayed . .Many dikes cross the series, as i t 
st---e ms consisting of bnsa lts or )amprophyres. The l.xirranco was fo llowed 
<lownward for some distance on it s right side, then the author took a 
southern direction to Barranco de la C'nsita that descends from Pico 
Red ondo. T here are only basalt la\'nS to be seen in gent ly inclined 
position. 

Another excursion was made to the southern part of the mountains, 
nlong t he small Barranco de Juan Perdomo do,n1 to its mouth at the 
80/avenlo coast. Also in this region there are only the basaltic lavas to 
be seen, a ll gent ly inclined to the east. Besides there a re cross cutting 
d ikes. Also the boulders in the bottom gra,·els of t he barmncos are nll 
o f basalts. 
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.-\ t the western base of l-lacha Chica t hero is an ex1>0surc of n pnlc 
coloured trnchytic rock acc. to a sample given to the aut hor in EL .\I us1-:o 
CA~,\RJ O, Las Palmas (see Uelow page 4 8). 

P e lro9raphy oi lli e rock am. pl e a 

.-\ la,·a bed in the upper part of the profile to the west from Femes 
(below the church) is an olh·ine basa lt containing rather large phenocrysts 
of oli vine, either euhcclral or showing deep embayments due to magmatic 
corrosion. Some of the grains of the minera l are clustered . 2Va of t he 
olidne = 0°-90° (det. on the :stnge). Other components are augite 
and plagioclase and iron ore (magnetite) the proportions lx-ing appr. 
40:30:20: IO. The lava can be oonsidered a picrite. 

The dike rocks cutting across the lavas and tuffs are also olh·ine 
basalts. One dike in the Fem6s slope shows micr. well developed euheclral 
olivine phcnocrysts, somewhat a.ltel'ed , representing the first generation. 
The paste is composed of plagioclase, augite and magnetite wi t h t he 
typica l basa ltic texture. The plagioclase matches the augite in quantity. 
The rock may be a rather ordinary olivine basalt , somewhat a lkaline 
judging from the presence of analcime patches in the interstices between 
the feldspar laths. 

One sample of a dike cutting through t he brown luffs in t he eastern 
precipice of P ico del Aceit unn,I shows mi cr. olivine grains (a ltered) a nd 
a lso somewhat larger grains of augite in a paste of plngioclase, augite 
and iron ore. The augite has (U:stage <let.) 2 l'y= 5-4°. Ext. angle on 
(OIO) c /\ y= -t-4°. The feldspar laths are turbid and cannot be nearer 
identified. Ore is abundant ly present. The rock is a picrite. 

Other samples refer to the southern part of the mountains. A type 
from Barranco Juan Perdomo shows micr. a picritic composition with 
phenocrysts of completely nltercd olivine, euhcdral , and besides n.lso 
phenocrysts of augite. That mineral appears howe,·er a lso a bundant ly 
in the groundmass, mostly as elongated prisms. Ext. angle on (0 10) 
c /\ y= 45°. Iron ore grains are plenty present (a ppr. 10° 0 ). The texture 
is more granular than basaltic. , ·es.icles are mostly filled with a colourless 
isotropic substance (analcime?). Feldspar is ,·ery subordinately present, 
and the rock can be classified as an (a ltered) picrite lava. 

Of n loose boulder in t ho bottom of Harr. Junn Perdomo one sa,mplc 
shows micr. a very similar composition with a ltered oli vine phenocrysts 
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in a paste of plagioclase, augite and ore. There a l'e a lso patches of nn 
isotropic zcoli te subst. Vesicles a re filled with a nisot ropic zeolite with 
radial texture, but in t he cent re replaced byan isotropic subst. (ana lcime?) 

There wa.s found a lso a type somewhat richer in fe ldspa r laths: 
plagioclasc ming led wi th a ugite and ore, whereas completely a ltered 
olivine forms sma ller phenocrysts. There is a lso an isotropic zeolite 
filling t he int erstices between the fe ldspar laths. The rock is a n olivine 
basalt (a ltered ) of the more ord inary kind . 

\•Ve wi ll find in the southern part of Los Aja.ohos ma ny d ikes cutting 
through the lava series, types wi th only olivine as t he component of the 
first generation, whereas other ]1ave also augite belonging to the sa me 
g roup. The paste conta ins plagioclase, a ugite a nd ore in the usua l pro• 
portions, somet imes, however, wi t h t he first named component more 
abundantly . - StiJ I another dike rock shows except phenocrysts of oli,·ine 
and augite a lso clea r phenocrysts of a plagioclase, t his minera l being 
richly present a lso in the paste. The larger gra ins are twinned acc. to 
t he a lbite law, but the la mellae arc few and broad. Acc. to mcas. of 
the rnax. angle of ext . in t he zone .l (OIO) the comp. may be tha t of a 
bytownitc (Opt. char. - ). The rock is an oli,·inc basa lt of the ca lc•a lka line 
series. 

Wi th the samples above characte ri zed we may fini sh with our short 
descriptions of the basic sel' ies of Los Ajachei;:. 

An occurrence of trachyandes'ile at the foot of J-/aclw Chica 
E. H .EHNANo};z .PACH~;co ( I. c.) ment ions t he occu1Tence of )11-1 r,;olic 

in t l'usivc rock* (petrographically not nearer charnctc rizcd) in Los Ajaches, 
and according to his ma p the place lies near to the western foot of Hacha 
Chica. To find this place was t he goa l of t he present uut hor when he 
,·isited the region ( L950). He fai led , however, to locate t he occurrence. 
By chance he wos provided wi t h a i;:a mple of the same rock from t he 
collect ions of El 111useo Ga11ario in Las ·ra lmas. T his a mple was Ja.belcd 
with •Pereira Galbiati• (as the collector) i l?a pagayos La nzarote•, no 
doubt from the sa me occurrence t hat was mentioned by H. PACHt:co. 
This sample was used for a, chemical a nalysis (n:o S). During a d sit to 
El 1111iseo de · Histon'.a Natural in Madrid t his year I got from Dr J. l\L 
F uSTEH a slide of apparent ly the same rock that has been used in the 
fo llowing determinations of components together with n slide made from 
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the sa mple mentioned . The latter slide is lnbeled: t 8 ase de Haehn 
Chicru. 

My co-worker Mr C. A. \ VESS.llA:'\ (Academy of : bo) undert ook a n 
exam ination on the U:stagc of t he two s lides of this rock. His attention 
was directed chiefly to the feldspar phenoc.rysts lying in a fe ldspar-rich 
paste with t rachy toidnl texture. - These phenocrysts arc not very well 
crysta llographicn lly cle,·elopcd a nd comparat i,·ely s ma ll (mostly as 
fragments with dim . nb. I mm x I mm ma x.). These feldspurs are twi nned 
according to the Albite-Ala - U (Estel"el) law, t he two sets of lamellae 
( I a nd 2) showing somewhat different ,·alues of 2 I', the vn lucs in the 
rcsp. sets ,•a rying a lso zoan lly a nd with the methods employed. The 
fo llowing figures may be present ed here: 

Feldspnr phcnocrysts in the sl ide 1nude of the sa mpl<' from f :l .l/11seo Caw,rio 
(Las Palnuw): 

OoA-n ;?9-30 35 

.r'cldspnr phC'nocrysts in the slide borrowC'd from thL· (•(1 ll f'<•til111;;1 in .\ lusto 
dt. H istori<i X tll11rc1l ()ladrid): 

l\l can ritcu1"('8 ore: 
2 1·a= iS.5 

The paste consists as was mentioned, chiefly of minute feldspar la ths 
a rra nged acc. t C'I a flow texture. They arc clea r and show incl. of re fr. 
> l.54. Ext. in cuts .L to (OIO) of the laths is nearly parallel with the 
trnce of this face, hence we may ha\"e a plagioclase of the oligoclase 
comp. - Of mafi o minerals t here are in t he two ~I ides scarcely nny t !'aces, 
except sma ll laminated inclivicluals of a brown-green mica with a feeble 
pleochroism. But on t he other hand we will find stray gra ins of pseudo-
morphs wit h contours suggesting a hornblende. They consist of ferric 
oxide with the ccnter occupied by ch.lorite. Quartz is not to be seen. Of 
accessory comp. there must be some apat ite judging from the ana l. 
data. 

In the following a chemica l analysis of this rock is gh·cn with the 
necessary calculated parameters: 
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. ..\ m1 I. n:o .S 

:-. io 2 
TiO~ 
Al,0 3 

F ciO:1 
FeO 
) lnO 
) lgO 
<..:110 
Xop 
K30 
1\ 05 
so, 
colt 
HiO + 
H,0 -

) lol prop. 

:-.ample 11: u 8. Truchyuntlcsi te 1 

from Los ;\jo<:hcs, foot of H.acha 
Chi,·o. (C.:oll. J-: 1. )h; in:o CANA 1uo, 
Lns Puln111s). L n II z o 1· o I c. 

Xorm: 

fitl.03% 0780 
U.6S • S5 ab 85.5 

IS.:!0 • 17S I fin 

0.54 • 34 
l}.25 • 7:H tli 

:!0 C U. 14 • 
0.88 • 
:!.60 • 
6.77 • 
3.9 1 I 

0.4 1 t 
U.IO • 
0.52 • 
0.77 • 
U. 16 , 

218 -~~~------8-6-.5 

Sum: 100.05% 

463 
1092 ol s.O 
41 5 llll 0.S 

29 i i 1. :1 

24 -"':...'-------'---'·o __ _ 
11 8 E .Fem: 
427 Cal. 

1-1 ~0 

I I.I 
1.2 
0.9 

~um: 00.7 

Xigg li \'ol ues: 
,-i - 20.3, Ii = 1.0. p = 0.6, so, = 0.4, 
co2 - 2.5. h + = 0.0. al = :J7 ½, 
rm = :! I ½, c = O½, a lk = :31 ½-
k = 0.28. mg = 0.2 1, c1z = - 21, 
ol - fm' = + 16. 1'1 - a lk =+ 6. 

(.'. I. .P. \\" . Clnssi f. - I. U. :?. 4. 
Lnurv iko-8C 

:'l lagm1~ type : pulask it ic 
) lo l. pl'op. or no rnu,tiYo fc lrlsptu'ii % 

Ab:An:0r= 62: 14:24 
)lgO: FoO = 26:74 

1 The nomo t rachymulesitc (standing close to lat ite) ,,·AA introduced by H. 
Bos~~:-.nuac: 11 to be kept upart ns a group inl ermcdinte bc1ween nlk. trochyte + 
phonolitc o n the one hand a nd tmc hyclolcri to on tho othe r, but. or coul'SC wilh 
1rons ilion typc8 on bo1h sides. The p lutonic equivo lc nL may be monzonile. Our 
rock may belong lo t he • Field n:o 9• in the do uble triang le Xic:c: u - 'l'KOG ER 
classify ing the volcanic rocks. IL wou ld correspond to.-\ . . B1Tr)1.ANN ' H •lig h t trachy-
tllldcsit f'• with mc la nocro.tes (:\1)< 20. (See A. HtTTMA NX, ~omcnc lnlure of Vol-
<'Onic Hocks. Bu lletin Volco nolog iquc. ~opol i l!l:12). 
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This pu laskiti c magma. fraction belongs no doubt to t he late 
differentiates of t he basa lt lan:i series that bu iJds t he pile exposed 
in the mountains of Los Ajaches. T here arc in :Fuerteventura very similar 
intrusive rocks of the sa me salic kind in t he table- land series, as has been 
demonstrated in a prev ious publ ication by t he author (H)58). ·Regarding 
Lnnzm·ote one wi ll be somewhat surprised not to find such sa lic 
different iates more commonly exposed by erosion. T his scarceness 
1eminds one of the conditions in the d.iametra lly distant I sla de Hierro, 
where the existence of some soli ta ry occurrence of a trachyte long ago 
has been indi rectly proved and ul t imately demonstrated by T. BRAVO 
(verba l comm un ications a nd show of a sample - taken from Roques 
de Salmor at E l Golfo on the N coast). 

T he phenomenon with salic plugs and smaller intrusions is a rather 
common featu re in the a rchi pelago, where the old basa ltic table-land 
la,·a series is met with (HAUSEX 1958) . 

In short: Los Ajaches is a mountain complex with a very concordant 
pi le of olivine basa lt, lavas, t uffs and agglomerates to a min . th ickness 
of ab. 600 m, s light ly t ilted to t he east from a crest line t hat seems to 
coincide with t he location of a great fau lt li ne that has cut off t he series 
from its western continuation. The last named seems to be represented 
in the basement of t he low foreland in t hat di rection: t he plai n of Rubic6n 
(see the following page!) . An easter ly conti nuation on t he other hand has 
been cut off by ma rine abras ion ; the same has occurred with the east 
trending old valley system furrowing the mounta in block to a nearly 
mature stage. 

'1.'h e vlciin of R n b ic6n 
:Enclosed by the fau lt scarp of Los Ajaches in t he east, by the great 

malvaises of 1\iontalla del ·Fuego in t he nort h and on t he remaining 
sides by the sea there extends the level ground of Rubic6n so ca lled after 
its southern ri m, the coast st retch at La Bocaina. Th is corner of the island 
has more the shape of a peninsula protrud ing in southwesterly d irection, 
where it ends with P unta l?cchiguera, on wh ich a lighthouse stands. The 
whole a rea comprises a b. 20 sq. km . Near to its southwestern termination 
it is provided with a volca no cone of sma ller size - i\ionta1ia Roja 
( 194 m). 

This p lain lies approximately 50 m a bove t he sea a nd rises slowly 
·with the approach to the foot of Los Ajaches. The pla in is underlain as 
has been proved by E. H ERX:\xoi:--:z PAc1-rnco (U>lO) by the old table-
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land ser ies, i.e. the ~a mc fo rma tion that composes the mountains in the 
east. The ancient beds of la,as and t uffs arc exposed along the south 
and the west coast , forming abrasion cliffs. The series is dissected by a 
multitude of dikes that, in pa rts hin·e offered more resistance to the attack 
of t he ocean. Near to Punta del Pa pagayo the colours of the format ion 
are varying clue to different weathering, hence the name .Papagayo. 

In the pla in itself t he old basa lts a re seldom ex posed to the day light ; 
they are co,·crcd with gravel, sand or fosca blanca, to some extent a lso 
with blocky lavas emitted from t he great Quatem ary (?) volcano i\ lontaiia 
de Atahiya (G0S m) that stands on the mountai n edge above the small 
settlement Las Breiias. Ot her lav,is have flowed from 1'110 small volcano 
Mont. R oja. All these effu sions a re as we will find , rcla.tively young. 
Neare r to t he foot of Los Ajaches there a ppears according to E . H F:nxAx-
DEZ PACH ECO ( I. c.) ;1lso a marine limestone conta ining moll uscs, a 

sediment -occ111 rencc that did escape my obsen ·ation. 
H . PACH ECO expla ins the presence of t·he wide and s moot h western 

foreland to t he mounta ins as the resul t of long last ing ma rine a brasion 
a nd the abrupt ,.,.·estcrn side of the ele ,·ated part should be interpreted 
as and old sea cliff. The molluscs occurring at t he foot or t he lope should 
be nn ev idence of this transgression. The supposed a brai;; ion mn~t hence 
hn,·e terminated and changed into a, regression before the ,·olcano 
'Mont a ii.n R oja had grown up on the sa me plain. 

\Ve will in the following return to these speculations. 
No samples of rocks were collected fro m t·he rims of the plain or 

Rubi c6n (the sea cliffs in the west and in t he south ). 

Pa,rl of !h e ba sem, e n.l e xJJOs e d i11 th e v i cini t y 
of :r ias 

(i\l.icldle sector of the is land) 

During his tra,·erses of Lanza rote C. HAR'l 'LTXG ( I 85i) did obsen ·e 
some ex posures of the old table- land ser ies in a region ly ing to the south 
from the Quaternary ,·olcano Mont aiia Blancu in the south slope of 
the is land, a nd he fi xed this occurrence in his geologic ma p. The exposure 
here has never been covered by younger ,·olca ni c prod ucts - it re presents 
a kind of ,window, in the extensive ma ntle of the young ,·olcanics. · 
E. H 1m.xANO EZ PACHECO ( 1910) has also found the occurrence (,Aflora -
miento bas{,ltico de i\.lonta 1ia Blanca, ) and he mentions a lso a second site , 
close to Arrecife, found in n deep boring. - The former one has been fi xed 
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in the map by H . P ,\ CHECO. He mentions a lso tha t sr S. PERE YRO has 
been a ble to prove that the old basalts do reach to the village 'l"'ias 
(d irec tion \VS\V). Here we wi ll find according to him, an old »sea cl.iffo 
of the table-land series. 

Guided by t hese int erest ing notices the a ut hor devoted some t ime to 
excursions a round Monta iia .Blanca and from here to Tias and its 
surroundings. 

After leav ing Arrecifo in t he d irection of Monta 1la Blanca (the 
sum mit of which reaches 596 m above the sea) one sees how the o ld 
,·olcanoes (Af. Blanca, i\L Tersa, M. Bermeja) are stand ing on t he u pper 
r im of a highland that slopes to the solavento coast. It is evident t,hat 
t hese cones have been bui lt upon an edge, a m] th is latter may consist 
of' some kind of a n old basement. 

Under s uch circumstances one would expect to find in t he slopes toward 
t he coast some erosion fu rrows or lx.11-rcmcos in the old rock ground. My 
excursions in the area did not prO\·e t he existence of such exposures 
except in the end of a sma.11 lxtrranco just to the nort h from Aeropuerto 
de Cwtsi meta. Here a basement is oyerla in by a ye llowish sandstone 
(Quaternary calca reous sediment ) and this in its turn by a. basa lt lavn, 
~heet (emanated probably from :Mont. B lanca). 

I fo llowed a lso the road from t he village C i.iime to Tias on which 
route the sma ll area of old basalts indicated in the ma p by H . PACHECO 
has to be t mYersed. '.l.'here was on the route no such rock to be seen, 
only ha rd , dark-coloured agglomerates and lapi llis, a superficia l cover 
connected with the erupt ions from l\lontal]a Blanca. More to t he west 
th ere a re slopes leading clown from the same volca no, but the ground 
here is extensively covered with loose py roclast ic products cut into 
fnnows by erosion. 

J n 1 he v illage Tias the condit ions a re however more iJl ustra t ive. 
The sett lement lies on the edge of a n escarpment and is embraced on 
both sides by younger lava strea ms of blocky nat ure. These have 
emanated from the volcano Monta 1i.a Bermeja rising as a mig ht y 
cone straight to the nort h and sit uated on the edge of the in land 
plateau. 

T he author appl'oached 1 he village ascending from l he sea. shol'e. 
The path runs up t he slope of a broad p lain lim ited on both sides by the 
ridges form ed by t he mentioned la,·a a rms. The pa th folJows a dry 
water c;:oursc, where the bedrock is ex posed, fo rm ing smaller tresholds. T he 
rock is nn amygda loida l lava of more a ncie-nt aspect. It is genera lly 
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covered with s trati f ied tuffs of brownish colour . These t uffs a re older 
than t he laNa strea ms in the s ides, which immed ia tely o,·erlie the tuffa; . 

At t he village Tias there has been conEerved a bit of a n o ld erosion 
la ndsca pe: the i-:ett lement is situa ted upon t he broad trcshold formed 
in t he ancient lnn1 format ion (a mygda loida l, li me im pregno.ted basa lts) 
t hat has a very marked escarpment faci ng t he solave:nto coast. In t his 
esca rpment ~cvera l lxtrrancos ha ,·e been eroded . 'l'ha t t his bit of nn old 
slope has been left free from late r lanl. inunda tions (embraci ng it on both 
sides) depends on the fact that the l reshold has t he sha pe of a broad 
promontory. The houses of the village occupy the whole space between 
the two young lava arms and t he village has t,o some degree a lso ex panded 
over the bordering young lavas. 

The a uthor· has only one sample of a liwa from t he old ground ta ken 
from a point below the escarpment (from a d ry water course). Mier. 
th is type is an o li vine basal t of t he more picr it ic kind wi t h clear 
phcnocrysts of oli vine in a finc•gra ined paste with a bundant ly of a ugite 
in minute prisms, much iron ore dust and sparsely plagioclase microlitcs. 
The preponderance in t he rock of t he ma fi c minera ls and the magnetite 
powder ma kes it considerably heavier t han the young lavas of the 
Quaterna ry ,·olca noes in t he vicini t y . The rclati,·ely fresh aspect of 
th is old Ian\ seems to contrad.ict its age in relat ion to t he flows embracing 
it . The fields rela tions however are clear. and moreover t he old la vas 
a re intensely lime•imprcgna ted , and - as was mentioned - furrowed 
by barrancos. 

\Vi t h this sma ll visible pa rt of the old basement the descri pt ions 
of the forma tion - the table. land ser ies - is ended . \Vo have no\\· 
to t urn our attent ion to t he later volca ni c products of the island. 

b. 'l'H..E L A'J' l•::ri-; HTI A HY AXD THI•: (.,)UATE HXAHY \ "OLCAXO E~ 
AS D .'J'HEIR- PH ODUCT :-:i 

'There seems to exist a considera ble hintus between I ho format ion of 
t he basa ltic tab)c.Ja ncl series and the great group of ,·olcanoes now to 
be descr ibed. T he basa ltic t a ble• land once fo rming a ,·ast platea u surface 
for more ex lent t hat the circumfere nce of the present .Lanzarotc -
had been d isFected by fau ltings in many ways, a nd horst mounta in i'-
had come into ex istence. Such ele,·ated portions a re the nort hern and 
t he southern ends of t he present is land , whereas t he la rge midd le sector 
represents a downthrow or a t ectonic grabcn. This horst re lie f was of 
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course s ubjected to denudat ion, and many va lleys were excavated. 
This 1>eriocl of ex o g c n e a 1 t e r at i o n s of the surface seems to 
coincide with a pause separa ting the fault movements from the new 
volcanic cycle, now to be t rented . 

'!'he new out bursts covered a major part of the is land, and most of 
the orifi ces were located in the depressed middle sector. The mate ri a l 
brought to the s urface was to a large pa rt of pyroclast ic natu re, in 
accordance wi th t he fact that the erupt ions did have t he shape of violent 
ex plosions. Most of the cones are composed of sings, scoriae and lapilli , 
a nd the form of the cones has often attained a considera ble height with 
slopes of t he sliding~angle (33°). Typica l of these cones is their wide 
caldera-like crater open in the northern sector. T his circumstance is 
due to the trade wind that prevailed here a lso in t hese ,·ather remote 
t imes. 

As mny be found from t he geologic map of t he island most of t he 
cones arc arranged along some master fissure lines running \VS\V - EN"E, 
alt hough there seem to be also other trends. E . H1-:nxAxoEz P ,\c1u;co 
( I . c.) has st ressed th is linear arrangement a lso in his geologic ma p. 
It seems therefore that t his chiefly Quaternary volca nic phase has 
been prO\·oked by n c w f a u I t i n g s a long t he ment ioned line~. 

The ,:iuthor ha· visited most of these volcanoes a nd their surroundings 
and studied their el'llpted materia l. \Ve may in the fo llowing pagcs~hortly 
characterize t hese \'Olca noes and the composition of their lavas. I t is 
not necessa ry to enter into deta ils regarding t·hc morphology of the 
cones, since this side of the matter has been largely dea lt with by HEH-
NAND.EZ P ACHJ-:CO ( I. c.). 

As is the case in the sout hern neighbour isla nd Fuerteventura it is 
comparati vely easy to recognize in t he fi eld tho Quaternary volcitnoes 
owing to t he fact t hat t hey are coated wit h lime incrw,;tations, and t heir 
fl anks are genera lJ y furrowed by erosion. The lavas and t he ash fie lds 
suirounding them are likewi:se lime incrusted or O\'ergrown with a 
(scanty) bush vegetat ion - a, malorral. ln later time i t has ha ppened t hat 
a number of t hese cones has been coated by black ashes sett led down 
d uring the great ex plosions in the XVIII:th cent ury. This •false clothing• 
suggests a younger age of such cones than really is the case. In the t ime 
to follow the black ashes have in some cones been part ly washed away 
by ra ins or s wept clean by the wind. 

If ,we start in the north wi t h our study of these volcanoes we should 
indeed begin with the isla nd of Alegranza, since here great cones of 
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Qunternnry ngc arc present. But we luwe a lready dea lt with these 
,·olcanoes (page 19). The same can be said about the ,·olca noes of the 
i:-:letns Hoque clel Este (nearly completely gnawed away by marine 
nbrasion) , Monta iia Clara and of Graciosa (pages 27 and 34). 

If we now go over to Lanza rote and look at the row of cones fo llowing 
the lx,rlovenlo coast to the west from J3nhia de Penedo, we will find 
a .N""NE- SS\V trend that suggests a southern continuat ion of the fil e 
of cones crowning Graciosa. The group in .La nznrotc is ca lled l\fonta 1i.etas 
de Soo, a nd these have wide caldera.like cra ters. The materi a l consists 
of sings and scoriac, often red oxyd ized. In the E flank of the great 
cone Ca ldera Trasera there are in t he upper regions a lso blocky basalt 
lavas, from which huge bou lders have d ropped down the slope to t he foot. 
Sa mple was ta ken of this lava. 

The cones are su1-ro undcd by fi elds of drifting sand (jable), the same 
t ha t covers the wide pin in to the east. 

Going into t he direction S\~1 from the vi llage S6o one arrives after 
passing a desola te pla in of blocky lavas and sa nd to the crescent shaped 
Ca ldera del Cuchillo with its crater wide 01>en to the north. This relat ively 
low volcano consists entirely of strat ified brown tuffs and agglomcrn.tes 
enclosing a multi tude of ejecta of basalts, oli vini te nnd a ma rble. Li ke 
limestone containing shel.l s of molluscs. The strata are inclined 
comforma bly with t he slopes. It is a typica l ex plosion caldera of smaller 
dimensions from whose orifice stones of the underground ha,·e been 
hurlecl up. This basement consists as it seems (n.t least in pa rt ) of limestone 
of Tertiary age (1). 

If we proceed fart her south from Caldera del Cuchi llo we arri ve 
nftcr Cl'ossing a sa ndy desert to a la rge group of older volca noes arranged 
in an approximately E - \V row between T iagua and t he barlovenlo 
coast. They seem nil to have their wide cra tel's open to the north and 
to consist in the main of clasmatics. The most ly smooth ground between 
I hese cones seems t.o consist also of loose ejecta forming a ra t her thick 
eo,·er, decomposed and to a certain extent cultivated. Here lie t he vil.lages 
Tao, Tiagua, \"egueta, Tinajo and the fin ca Mancha Bla nca. This 
re lat ively fertile region is limi ted to t he south by anot her row of old 
cones of which 'Montn1ia Tamia (480 m) is the highest one. This volca no 
is provided with a lill'ge crater 01>en to the NE o.nd stands at the eastern 
end of the row, if we do not take in to account t he low lava-shield Lomo 
de Sa n AndrCs just to the east . On t he extre me western end of the row 
we will find the lar·gest ca ldera in the i~hmd , Ca ldera B lanca, cl im bed 
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from its northern side by t he autho1. The Caldera is open to t he north-
west. This great cone is howe,·er separated from its eastem neighbours 
by a wide lava strea m of later age (from the XVIIl:th century) that has 
fo und its way down to the coast through t his gap. 

The ment ioned la\'a stream is only an arm of a g reat fl ood of la ,t 1s 
from t he same century covering most of the la nd surface to the south 
from the row of volcanoes. These lava fie lds are a part of the great »lava 
triangle~ fill ing a, great, dea l of the mid -western part of the island that 
will be t reated in a succecling chapter . 

There are some old cones ri sing above t he vast lava deluge such as 
:Montaila Ortiz, i\font. Negra, Mont . de Testeina and Mont. de Miraderos, 
al l covered by ashes from the t ime of eruptions in the XVIII:th century. 
The last na.med large volcan0 was climbed by the author, and from the 
top a most impressive volcanic panorama was obtained (sec the fi g. l 
plate III). - M. 1\'[i rncleros is ent irely covered with a thick layer of black 
ash, lapilli and bombs. These old cones Jie in the same ENE-\VS\V line 
that was used by the young orifices from the ment ioned century. The 
western end of the row lies a t the coast , and here we will find some 
in teresting Yolca noes, such as Mont. Juan Perdomo with a huge ca ldera 
nearly closed , and at the sea border t he El Golfo volcano, ha lf destroyed 
by t he smf. The latter locality i~ much visited by tourists, a.nd a carriage 
road connects it with Yaiza. I made also a visit to El Gelfo. 

The E l Golfo volca no has t wo craters, t he one in the nort h a nd the 
01hcr in the west fac ing the open ocean. In t he la tte r place one ca n sec 
t he cross profi le of a. volcanic apparatus : the ha lf of the crater is consen ·ed 
and t he wal ls of it consist of st ratified brown t uffs, covered with firm 
black lava sheets. At the base of this cross-profile there stands a neck 
of lava, the ancient volcanic throat-fi ll , smoothed hy the swir li ng water 
at high t ide. There is a gravel ba.r off the shore formin g a srna,11 lagoon 
some 100 ya rds wide, and the water inside is yellowish (clue to sea weed ). 
To the north of the crater there is a vertica l sea cliff consisting of red 
slags. 

All the old cones of t his region are coated with black ash, lapilli 
and bombs from t he great eruptions in the XVIII:th century. 

}'arther south from the mentioned row one will find still other 
Yolcanoes of the old group, such as Pico R.edondo, Caldera de la Vieja 
Gabriela, Caldera de Chozas etc. a ll completely or part ly surrounded 
by la\'as fi;om t he X \ "]1I:th century (see the map). They are separated 
from the southern mountains (Los Ajaches) by a, wide st ream of lavas 
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emitted from Montana de) }_,uego and de!>cribed in t he fo llowing. T his 
lava stream is crossed by the highroacl Yaiza - E l Golfo. Passing a long 
t his road one will find in t he midst of t he lava j umble some islol.es of 
t he old ground , lime incrusted. 

If we now leave t his barlovent.o pa rt of t he is la nd with its ma ny cones 
of certa inly Quat ernary age mingled wi t h t he ,·olcanoes of t he later 
centuries, and go over to the sotavenlo coast ,egion, we will find here a 
state ly row of old cones fo llowing the coast line at a certain distance 
(nuying between ab. 4 and 6 krn:s ). This southeastern row has a tota l 
lengt h of no less t han 40 km:s from the volca noes of Guat iza in the 
ex t reme northeast to Montafia de Atalaya in t he southwest. 'The uut hor 
has v isited near ly a ll t hese volcanoes and climbed many of t,hem or 
entered in to t he ir craters. Sa mples of t he la.vas have a lso been collected 
a lthough not to a greater nmount. 

The fa ct t hat t he volcanic row in question stands a t some d ista nce 
from t he solavenlo coast ca n as it seems be expla ined in such a way that 
st rea ms of la vas , sent from many of t hese orifices haYe succes~i,·ely 
built a broad coast s lope (except in one sector, in the region of Tfas as 
has t een pointed out before , page 52). I n fact wa ndering a long the 
coast one wi ll fin d many places ,vhere lava::- of bit~a lt ic nature ha ve been 
ex posed either by marine abras ion or by barranco erosion. Es pecia lly 
to t he north from the capi ta l Arrecife t he coast line has t he typica l 
rugged features of a lava shore with man_v sma ll capes and engul fment s. 
Th is rocky coast can be fo llowed to Punta de MaJa , where t he row 
of volcanoes in foot find s it s N terminat ion. In the opposite d irect ion 
to the wes t, from Arrecife t he coast line is most ly smoot h a nd sa nely, 
except in one sma ll sector, and that may depend of the appearance 
of the ol<l basalt ic tnble-Ja.ncl form ation hero. 

The city of Arrecifc (a.rreci/e - reef) is buil t upon the t erminus 
of long lava strenms that p roba bly originated in the Yolcano La Mina 
7 km distant. 

Starting in the northern encl of the row of cones we have here t he 
impressive group of t he Guatiza vol canoes, the la rgest of them in the 
south with a. ca ldero., open in nor therly di rection. The cones sta nd ra ther 
close one to a not her and are surrounded by mighty sed iments of pyro-
clast ic mater ia l, strat ified. Here numerous ex plosions have taken place, 
whereas lavas luwe fo und their way to t he coast; st rea ms of black jumble. 
Somewhat to t he south from th is group t here ri ses t he great cone 
Ti nama la 323 m a b. one kilometer distant from the sea. It has likewise 
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a la rge crater and its fl anks am furrowed by erosion. About one km 
in land from th is cone there ri ses another, Montai'ia de Guenia (359 m) 
a lso with furrowed flan ks. I entered its one crater (open to the north ) 
and got a sample of its lavas , always basalt s. The pyroclastic materia l 
from a ll these wen ts has of course settled down in t,he region and fill ed 
a ll basins, so that a pla in - Vega de Guatiza has been formed , a good 
farming ground. Alw to t,he south from ]\font . Guen ia there has been 
deposited much pyroclasi ic mater ia l, now la rgely exp loited for the dr_\· 
farming. 

More to the south t here follows the group of t he Saga volcanoes, rather 
low hills, sending streams of lavas to the sea in NE. Sample was taken 
of t he basalt lava. - A short distance from here to t,he south west t here 
rises the conspi cuous cone Monta na, Tahiche (321 m) with huge masses 
of blocky lavas sent in to t he direct ion NE and E down to the coast. 
The vi llage Ta hiche lies at t he western foot of the cone t hat has been 
somewhat eroded. The coast opposite t his volcano, 1)Costa <l ei Tibm·01u , 
is very rugged and rocky, cut into the lavas of basalt~'3 that have reached 
the sea. 

:Further in the southwesterly direct ion t here is a break in t,he row 
of the volcanoes that has been used as backdoor of escape of lava from the 
out burst s in the XVIILth cent ury. A na rrow tongue has found it s way 
down to t he coast to t he vicini ty of t he small Puerto Naos ly ing to the 
north from Arrecife. This tongue is sti ll clearly visible as a black, low 
ridge contrasting against the pa le-yellowish losca-covered gronnd in t he 
surroundings (see t he fig. 6). 

Before continuing our way in t he south",;cstern direction we have 
to look at some more so li tary cones located in t he southern declivi t ies 
of t he Farnara highland t hat ends in t he vicin ity of Tahiche. Of t hese 
inland cones the most remarkable is Montana de Guanapay (452 rn ) 
standing on 1-t basement of t he old table- land series of basalts. The cone 
was cli mbed by t he au thor. I t consist s of s lags a nd blocky lavas, but 
t he lower slopes are covered with clasmatics. In the top t here is a large 
a nd deep cra ter , completely enclosed by its walls. On the western rim 
there stands a ruin of a cast le, from where one gets a magnificent 
panorama over t his part of the isla nd and of t he adjoined sea. It, was 
in o ld t imes an important lookout (Atalaya) for the sentries that kept 
a n eye on the sea, when buccaneers roamed in t hese lat it udes, tryi ng to 
assaul t t J:i e inha bitants of the is land. T he old capi ta l of l,anza rote, Teguise 
lies at t he foot of this volcano. 
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I looked for la,·a streams that may hnYe been sent from this cone 
or from its vicinjty, but nothing was found ,1 only the pyroclastic mate.rial 
covering a surface of considerable extension. Remarkable is the soli-
tary situat ion of the cone ri sing o,·er the relati\'ely smooth highland 
plain. 

Turning again to the coastal row of cones, these follow one after 
another in a glorious parnde a ll the way to the Ata lnya ,·olcano in the 
vicinity of )~a iza. There are i\lont. de )[aneje, )l. de Zonzamas. )I. de )Jina 
{4-13 m) and M. Ouatisea (52l m), the three last named visited by the 
author. They have all large caldera-like craters open to the north. In 
the vicini ty of the last named ,·olcano just to the north of it there are 
the twin calderas of San Bartolome, a lso visited by me. Prom them 
samples of lavas were collected . 

Qui te close to t he south from riL C uatisca t here rises t he most 
impressive cone of the row in question, Mont a t1a Blanca (590 m) with 
flanks furrowed by erosion and a ,·eil of tra,·ertine (hence the name). 
There is left a gate between the two stately cones, and a. river has formerly 
eroded a barra,nco in the pass leading down to the coast s lope. - M. 
Blanca has sent lavas to the coast exposed in n barranco not far from 
Aeropucrto de Guasimeta. A sa mple of la ,·a was ta ken from here. 

Montana :Blanca stands as has been mentioned on the edge of the 
old basa lt series of the t a ble -land (page 5:3 ), hence the considerable 
height of the cone. Its eruptions consisted in the ejection of pyroclastics 
and emission of lan,s (tStrombolinm act ivity). The former are 
accum ulated chiefl y at t he southern fl ank of t ho ,·olcano. 

i\Jonta1ia 131anca is a regular cone with a top cra ter <1uite closed . 
The cone has a small &satellite, of red slags Rt the southeastcrn foot. 

Prom Monta1ia .Blanca onwards into t he direction \.YS\•V t here is a 
line of ,·olcanoes l'ight clown to the vicinity of the vi llage Uga, ending 
with the cone :\lontafia .Miguel Ruiz. The cone8 stand rather closely 
one to another so that t he whole aspect is like 11 tcordi llcrat, prov ided 
with se,·cra l sadd le- like passes or deyolladas. The number of cones in 
1his i-:ector amounts 10. The barrier that has been formed in this way 
agn inst the &0tm:ento coasta l slope has prevented the great hwa 
inundations of the XVIII:th century from a n advance townrd t he sea, 
except in one place: at the eastern flank of the cone Montn1ia Asomada, 

1 Xothing w ith certnin ty at least. In the escarpment to the :S \ \' from tlw v illa 
t hen! has been C''.'l:po- d a lava thut seems 10 be .voungcr llurn the btH1CmC'nt ~cries. 
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where a narrow hwa arm has reached down to the Eea border (indicated 
a lready in the map by E. HEHNA;\DEZ PACHECO ). Most of the volcanoes 
in the row are coated with black ashes belonging to the young eruptions 
in the interior, here and there washed away by t he rains in t he course 
of t he nearly 230 years that ha,·e elapsed since the eruptions. 

:ritany of the Quaternary cones offer interest ing detai ls concerning 
their morphology, described a lready by H. P ACH ECO. The a uthor clim bed 
seyera l of the cones, such as Montall.a. de Guardilama thnt has a ,·er_v 
deep crater not ,·isible from a n outside standpoint. 

Lavas have been emitted from severa l of the cones, of which Mont. 
Bermeja (above 'fins) has been especia!Jy producti ve. It- has sent, st reams 
down to the coast that have dropped Jike cascades over t he ancient 
treshoJd of t he basement fo rmation, in this sector embracing us hus been 
told the area in which the village Tias has later on been built . 

I nside the row here characterized there lie some ,·olcanocs among 
which Mont. Diama and Mont . Chupadcros are the most important. 
The latter has a wide caldera facing the hwa fields in t he northwest. 
They are a ll coated with the black ashes of the X \ 'Jll:th century, a nd 
t he same is of course the case with the inter,·ening low ground in tho 
surroundings of the vi llage Geria , the renowned wine ynrcls-di trict of 
the island . Also fig tree plantations have been raised here. 

There is a wide gap in the row of cones just before reaching t he town 
Uga, and here the h.ighroad from Arrecife finds a passage to the 
settlement. :Montaiia Miguel Ruiz (3 18 m) that stands on t he left side 
of the gate, is a, stately cone with a crater 01>en to the nort hcast . I t is 
n cone that has not been vei led by t he young black ashes. 

The lavas of the great inundations from the XVUI:th century did 
not, f ind an outlet t hrough the pass of Uga, although the end of a tong ue 
stopped immed iately at the outskirts of the menaced town. 

Passing the town of Yaiza we have to observe the im1>0s ing cone 
Montalla Atalaya standing on the northwcstern corner of Los Ajaches. 
I t rises to 608 m, one of the higher t>Oin ts of the island. One may ask 
if this volcano rea lly belongs to t he old row of cones or if it event ually 
is to be placed in the group of the sub-Recent volcanoes of which Montalla 
de la Corona in the north is a good representath·e (of pre-historic age). 
The author is inclined to think that Mont. Atalaya is of the old group. 
It fits well i11to the lineation of these cones and should mark its extremity 
end in \VS\-V. The cone is somewhat eroded in its fl anks, and the lavas 
emitted over the low fore la nd at Las Brell.as are a lready weat hered. 
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The cone has grmn1 upon the basis of the old table-land series that 
con~t itutes the mountains here (Los Ajaches). 

There rcma ini, a cone st ill to he mentioned , l\ lontniia Roja, lying 
isolatecl ly in the southwestern corner of the island and rising to only 
104 m height. The author has seen it on ly from some distance, but it 
does not make imp,~sion of a fresh cone (the name suggests a certain 
oxydation of the material). If this cone is to be added to the old row 
it will mark the ultimate end of it. In the reality it fits well into the 
lineation. 

S u m 111 i n g u p what has been to ld a.bout t he L1.te-Tcrt inry and 
Qunternarv volca noes of Lanzarote we can state that these are in the 
main composed of loose eruptive material : of slags and scoriae, products 
of violent explosi,·e acti,·ities. That is indicated also by the common 
presence of wide explosion-craters in the cones and in the amphitheatre-
like ~hapc of them: The accumulation of the loose material has been 
influenced by the trade wind that seems to hM·e hold sway o,·er the 
is la nd s ince the ti mes in q uestion. 

Nearly a ll the cones ha,·e been coated with lime incru~tntions (I08Ca 

blcmca) indicating a more ad,·ancecl age re,·ea lecl a lso by the achie ,·ements 
of the fl ank erosion. Lin-as ha ,·e been produced in great c1uantities, now 
howe,·er mostly hidden beneath co,·ers of drifting sands (see page 112) 
and - in the interior of the island - by the ,·ast la,~a inundations and 
nf-:h~ of the X\"11T :th century. 

P e troyrciplty of th e lavci& 

There arc in the author·s collection of la.va rocks not very numerous 
sa mples referring to the Yolcanoes aboYe described'. Chemica l ana lyses 
of the la,·as are still lacking, but this gap in our knowledge is filled with 
some analyses of (more or less) contemporaneous IM·as from Alegranzn 
nnd Roque de) E sto (pages 22 and 20). 

Samples ha ,·e been taken numbering 13, rather occasionally. Most 
of the slides show howe,·er a surprising monotony in mjneraJ composition 
of the la,·as. \Ve wiJI here gh·e some details concerning them, starting 
with the more northerly situated yo)canoes and proceed southward 
(southwestwarcl). 

In the crater of )lonta 1ia Guenia in the vicinity of Cuatiza there 

1 Sampl~ n:ris 106. 107. 109. 11:?, l:?I. I :?:?. l :?4. l :W. l:?7 . l:?9. 149. 1:;Qancl 151. 
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is an olh·ine basa lt showing micr. clear oli viue phenocrysts of euhcclral 
habit. The crysta ls are smToundccl by a dark brownish frin ge, bowlingite. 
1\,·im; ca n be observccl acc. to (011 ). 2V of the olivine -..00°. The paste 
consists of a fine grained aggregate of slender augite, of plagioclase 
microlites (part ly alterccl) and iron ore powder, the latter a bundantly. 
The paste shows t he usual basaltic texture. The rock may be called an 
olivine basalt of more picriti c composit ion. 

To the sout h from Mont. Guenia, at the highrond from Guat iza to 
Teguise one wi ll find n.t the border of a canyon lava sheets, sloping 
gently to the cast. A nmple from here is a typical oli vine basa lt wi t h 
clear phenocrysts of olivine surrounded by a narrow rim of brownis h 
subst. 2 Va of t he olivine = 85°. T he intergranular mass consists of plagio• 
clnse laths a bundant ly (comp. acc. to meas. in t he S.Z. An 60), augite 
grains and iron ore. This lava is less picri t ic in comp. tha n most of t he 
other samples belonging to the same group of volcanoes. It f'!ecms that t he 
point of depart ure of the la,,a beds here may be sought for in the 
immed iate vicin il·y of Mont. Guenia. 

A sa mple in my collect ion refers to the end of a lava tongue emitted 
from one of the aga volcanoes somewhat farther south in the immed ia te 
,·icinity of the coast. Mier. the rock contains clear phenocrysts of olivine 
(2 V .-..90°) lying in a dark paste consisting of augite in small elongated 
prisms, iron ore abundantly a nd feldspar scarcely visible. ]3ctwecn crossed 
nicols the paste is rather dark. The composit ion of the lava indicates 
a picr ite quite different from the feldspar•rich er type just mentioned, 
from the viciJ1ity of Mont. Guenia. 

Of the lavas from 1\font. Ta hiche samples have not been g uardc<l. On 
the other hand I ha,·c some from Ca ldera Honda and Ca.Idem Chicit 
de San Bartolome (fart.her S\1/). The former sample refers to the sout hern 
rim of t he gl'Cat crater. The lava here is slaggy and blistery. Mier. one 
find s clear phenocrysts of oli vine (2 V -..90°). The plagioclnse in t he paste 
seems to be a labrndori te judging from t he rnax. ext. angle in the zone .L 
(0 10). The pyroxene is finely granulatccl. There are numerous rounded 
,·esiclcs, nil empty. The rock is to be considered a typica l picrit e basa lt . 

The sa mple from Ca ldera Chica de San Bartolome is similar in comp., 
the olivine a ppearing likewise as clear phenocrysts (2 Va = S5°). In the 
past e the relat ive amount of plagioclase seems to be somewhat grea ter 
than in t he preced ing sa mple. 

A rock n.t Puerto Nnos (a sea cliff just to the south from the end of 
the long lava tongue of tho XVJIJ:th century) on the aotavento coast is 
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micr. also an oli,·ine ba...~lt wi t h the oli,·ine of the fi rst generat ion and 
with plagioclasc rather abunda ntly in the pnr,1c. The comp. of thi :-: 
fe lds par is nee. to the mnx. a ngle of ex t. in the zone .l ((II O) = AnM. 
lksides there is about the same quantity of a ugite in the llllR le. sometimes 
a lso a.s larger gra ins of grayish-lilaic colour. The ore mineral is mostl.v 
flaky (i lmenite). Texture is l>Malt ic. T his la ,·a looks fomewhat younger 
t han thOf-C de5eribed before; it is also decidedly more fclclsparrich. 
1t belong-~ to some st reams that can be t raced buck to the ,·olca noes in 
the west. A microphoto of the rock is seen in the fi g. 1, plate I\·. 

Furt her to t he wcRt we approach the lnvn s l'rcnms that lHwc c mannt{'cl 
from the volcanoes beginning with Monta1ln Blanca and ending with 
Monta iin Tinnrnria. 

A sample from n ba...~lt la,·a bed resting on tu ffs in the wall of a 
small baN'tlnco to the north from Aeropuerto de C:uasimctR is likewise 
an oli d ne basalt with clear phenocrysts of oli \' ine (21 ' ,_0(f ·) \\; thout 
nny margina l alterat ions, lying in a fine-gra ined paste wery crowded 
with iron ore 1>0 wdcr, with plagioclaso microlit cs and nugitc grains. 
The la,·n looks rnt her fresh, has howe,·cr been considerably 
eroded . It may Ix- trnted back either to Mont. Cuat isea or to Mont. 
Blanca. 

If we follow the highroad to Tia.s from Aeropuerto Gua~imetn we 
nrrh-e at fi r8"t to t he d ry ri,·er bed of Ha.rranco de la P uente fringed b.v 
a la,·a st rea m that has descended from the ,·olca no Mont n1in Bcrmejn. 
The lava rests on luffs. ~Licr. it is rather coansc gra ined (dolcritic) with 
ophitic texture. The olkine phenocrysts are oft en elongated nee. to c. 
They are surrounded by a dark brown fringe of bowlingite (1). 21'--90"'. 
The paste contains abundantly of plagioclase laths. They lun-e nppr. 
t he comp. An., (judging from the max. angle of ext. in the 1 .Z.). The 
rock may be classified as a ra ther ord inary olh·ine basa lt , somewhat 
blistery with the pores empty. 

In the immediate E ,·icinity of the village Tins there is another lnvu 
Klrcnm that li.ke the former one can be t raced to a ,·ent connected with 
the ,·olcano Montaiia Uermeja . The la,·a is blocky in the su rface and 
looks as if it were somewhat younger than t he Quatemar~, la,·a streams 
which ha,·e built the declh·it ies toward t he solatnfo coast. )licr. the 
rock is an olh·ine basalt wit h clear phenocrysts of oli,·ine ly ing in a 
paste that consists of laths of plagioclase, a ugite and iron ore grains. 

}l'Om Tins to the west there fol.lows the row of great Quaternary 
,·olcanoes closely united one with another giring the aspect of a real 
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mountain chain (Mont. Asomada. Mont.1 Gaida 1 Mont.1 c'uarclilama, 
Mont. 1 Tinasori a.). Then there follows the broad gate before approaching 
the town Uga. 

The cones in this row are individualized by saddle-formed passes or 
degollada&. They are a ll heavily coated with the black ashes fro m the 
great eruptions in the XVIII:th century. The ash is ,·ery loose, and to 
climb t he slopes is an uncomfortable undertaking. 'J'he aut hor crossed 
the degollada. between Mont. Gaida a nd "llont. Guardilama and climbed 
the northern ri m of the deep caldera- like crater of t he latter cone. 

In t he degollada t h11.t separates M. Gaida from t he Inst named cone 
I took so me ~amplcs of lava rocks, boulders dropped from the summi t 
of the forme r one. Of t hese samples one is an oli vine basa lt wi t h xcnoli ths 
of green oli vini te. The rock is afani t ic in t he hand piece. Micl'. t he basa lt 
is rather ordi nary, olivine bearing wi th fresh ol ivine crysta ls as t he first 
generation. One wi ll find clear laths of plagioclase with the comp. 
An 60_ 70 wit h well developed lameilae acc. to the a lbitc law. In some 
of the larger plagiocluse grains there occurs inclusions of augite. 

After passing the above mentioned degol.lada one looks o,·er a great 
deal of the interior parts of the island with its many volcanoes in the 
distance. The slopes of the row of volcanoes that now was crossed is 
also wrapped in the black ash veil right down to the smooth gro und in 
the region of Geria (the wine district). In some of the steeper slopes the 
ash cover has been washed away by the rains. Down in the low ground 
the ash lies to a considerable thickness. 

Climbing the northern rim of Caldera de Gua.rd ila ma (highest 1>0int 
603 m) I took some samples of the slaggy lava here that seems to com1>0se 
the upper part of the mountai n. There is a certain bed st ructure in the 
inner ver-y steep sides of the crater wall. The rock is very t,ough a nd dense, 
and with a blow of t he hammer it spli ts into knife-sharp ,vedges -
apparently a glassy lava. It is mentioned already by E. Ht;nNAXDEZ 
P ACHECO (1. c.) as a. somewhat different type amongst the other basic 
lavas of the region. - l\Ucr. (slides 149, 151) it is very fine gra ined without 
any distinct porphyriti c texture. There are however smaller oli dne 
grains scattered in a paste consisting to a great deal of fin e feldspar 
need.Jes (ind. of refr. > l.54). The olivine grains ha,·c a dark-bro wn rim 
or they are completely altered. 2 Va is large. The past<' contains also 
opaque grains that seem to be some altered mafic component , and 
- ---

1 Also .Caideru. de• . 

5 - Uan6 J/1m un 
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besides there arc plenty of dfrergcntly a rranged flaky ore grains (il menite). 
but a lso smaller isometric grains, a JX)Wder disseminated in a g lassy 
mcsostasis of dark bro" ,1 colour (isotropic). Pores in the rock arc empty. 
- It is pos~dblo t hat this fine intcrscrtal texture is a mere superficial 
phenomenon a nd that the rock in the interior may be holocrystalline. 
- This lava type may be classified as a basa ltic vitrophyre, perhaps 
grading into nndesite. Only a chemical analysis would rc,·ea l the true 
nature of the rock. 

The data communicntecl above a re a ll wha t here can be stated about 
the IM·a.s belonging to t he older group of ,·olca nocs. To these characteristics 
are to be added (as we a lready ha,·e 1>0 inted out ) a lso the descript ions 
of the Alegrnnza, ·Roque del .Este, :Montaiia 'Iara and the Graciosa 
volcanoes, out liers tlrnt may belong to t he same age group. 

These Late-Tertiary (?} and Quaternary la\'as are a ll o li vine basa lt s, 
mostly approaching picrites. 1 This pronounced basic character is a lso 
nrn. nifestcd in the composition of the leading mineral - the olh·ine that 
has a composition with 10 - 20 ~.0 of the Fa mol. These olivine grai ns that 
always belong to t he first generat ion are sometimes nuu gina lly a ltered , 
but not so much as is the case in the old table-land basalt s. The plagioclase 
most ly restricted to the paste in the shape of micro lites is here subordinate 
in the most cases (except n:o 4-02. IM·a from Puerto ~ aos) , and the augite 
dominates, having the form of pris ms, mingled with magnetite grains 
and somet imes with a colourless isotropic substance (that may be 
analcime ?). - Typical of these Yolcanic products are a lso the huge masses 
of pyroclastics, ashes, lapi lli , slags and bom bs pi led in mighty covers 
lll"OUnd the cones. Jn the many gra ,·el pits 01>encd in them one will find 
a kind of stratificat ion. The upper layers arc always lime incrusted. 
- Among t he ejecta t here are often found types of deep seated , granular 
rocks such as olivini te, peridotite and anorthosite . 

l ·. :-iliB-BEC'EXT , -o u :AX IC :U.-L'i'IFE:;TATIO.'.\':-i 

The very long period of volcanic activity t hat created t he certai nly 
one hunch ed cones s tre\fll o,-er the middle sector of the island lasted 
probably to the beginning of the (geologica lly) Recent period, pre-
historic time. ince then the acth·ity seems to ha,·c rctumed again 
lo the island for some time, building a number of imposing volca JJOCS . 
This act i,·ity faded completely into silence before the arrival of the 

1 Or unkarnmites se11311 L AC RO IX . 



© Del documento, los autores. Digitalización realizada por ULPGC. Biblioteca Universitaria, 2023

On the geology of \La nzarote 

first E uropeans belonging to the expedi t ion of JEAN DE BETH~xcou 1n . 

. At least t here are no verba l tradi t ions left behind and kept in t he mi nd 
from ancient colonists, which did come into contact with the aborigenes. 

Owing to t he freshness of the cones in question a nd of their vast 
lava fie lds t hat dist inguishes them from tosca-coated Quaternary 
cones in the midd le sector of the is land t hey can be considered as re-
presenting a distinct phase of volcanism. This is a foreru nner to t he 
great volcanic catastrophes occuJTing in the first half of the 18:th century . 

lf we at first look at the northern part of Lanzarote, we observe 
here t he impressive cone La Corona (6 10 m), described a lready by 
G. H ,\RTUNG and HERNANDEZ P.A CHEC0.1 The cone wit h it s truncated 
summi t stands on a basement of t he old basalt formation , hence the 
rea l alt itude of t his vo lcano is much lesser. From the crater huge masses 
of lavas have found thei r way into t he surroundings, chiefly eastward , 
flooding a large sector of the declivities down to t he coast. Another part 
of t he lavas ran to the west in a relat ively narrow stream and p lunged 
down the precipice here to the border of E strecho del R io, in t he man-
ner illu strated already by H ARTU:KO in his sketch (reproduced in fig. 4). 

Lapilli , slag and ash materia ls were ejected a lso in considerable 
quantit ies, chiefl y over t he southern sector of the nearer surroundings 
and here a large gravel pi t has been opened , from where truck loads 
are hauled in t,o t he fields around 1vl'li.guez and Haria. 

I have clim bed the volcano from its northeastern side to t he crater 
rim on th is side, which is considerab ly lower than the other parts of the 
wall. Over t his t reshold lavas have poured down. It is apparent t hat at the 
t ime of the fl ows t,he crater was fill ed with Java up to t he level of the 
t reshold , but now there is a deep crater left behind: t he fiJJ was cl.ra ined 
into t he interior after the lava e mission. As a consequence of this 
inward emptying of the volcan ic throat a great dea l of t he· inner sides 
of t he crater walls have collapsed a nd the circumference has been greatly 
enlarged. The summit of t he cone has got a much more t runcated aspect 
t han before . The depth of the crater down to the debris-fill ed bottom is 
according to measurements performed by 0. SIMONY (1892) 170 rn. 
The inner wa lls of t he crater d isplay a singular aspect of roughness 
with many overhanging rocky precipices reflect ing t he inner structure 
of the scoriaceous cone. 

The lava flood s found as was mentioned tJ1ei r way ch iefl y to t he east , 

1 See the front ispiece panornma picture. 
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:Fig. 4. Cop~· ofu 8ketch 1>1 1bli8hcd by G. HAHTU:-10 ( 18.)i) in Iii.a book on l .• an.-.arow 
and }'uertennturn illu.strntinE( the geologic c-ondilion;,1 in Acanlilado <IC' C1u11ifny. 
A IR,·a eaacnde (the southern one) of Sub Hec('nt agr c•nn Ix- kf"f'n iAAuNI from 1he 

,·olcano Los Hel~hoa. 

where they o,·erran the Yalley-furrowed s lopes of the old basement and 
renched the acn in many flows. The va lleys were filled completely so 
that their existence cnn onJy be gues~ccl. The great I nv a c a,. c s 
in the lower pa.rt of the la,~a field or 11wl1xll11 hn,·e been formed in the 
d!'ownccl valleys. The ex tension of this malvaia is seen from the geologic 
map, and a lso from the special topographic map fig. 12. Northward 
the malpais coalesced with another lant stream if-lsued from a. norl hern 
smaller ne ighbour, Quemad ita do Orzoln. 

Off the nort hern foot of the cone, where the gro und is comparath·el,r 
oven, there \verc tlcc1111111 lated chaotic masses of blocky la.vas. Prom here 
a part of the molten material has flowed to the west along a sha llow 
va lley-like depression and reached the rim of Acnntilado de Cuatifay, 
then i t has plunged clown in a t remendous cascade of more than 300 m 
a ltitude to the fl at sanely beach at Estrecho del Rio. lf there lh·ccl at 
that time a ny pre-historic inhabitants in Graciosn, it must have been 
a frightening spectacle for them to see the glowing mass rushjng clown . 

The lavas of Mont. La Corona are a lways s laggy and scoriaceous 
and genera lly fuU of empty ca,·ities and air bubbles. Some samples 
ha ,•e been collectccl by the author (63, 64, 65 (anal.), 66, 69, 70). 

A sa mple from Vega Chica <lei Vnllecito, i.e. from the western la,·a 
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arm , not far fro m the rim of the acantilado, where the lnni fl ow made 
a sudden t urn , is black and fine grained. ~licr. it shows a basaltic texture 
of the paste, in which there nre euhedral oli vine phenocrysts, clea r a nd 
without any border a.Iterations. There are a lso prisms of augite. The 
clea r plagioclase la ths in t he paste are relat ively abundantly present. 
Opt. a.xia l a ngle of the olivine phenocrysts is ,.._,90°_ The plagioclase 
seems to be of the comp. An60 judging from the mnx. ext. angle in the S.Z. 
'l'he rock is to be classified as nn ordinary oli\·inc basa lt. Probably the.re 
are in the paste some patches of analcime (a lt ered nephcline?), since 
it is rat.her dark between + nic. 

Anot,her sample of the Coronalava taken at Los .Lnjal'es, a wine yard 
farm owned by t,he family L6Pf:z SocAS, is of much t he same micr. aspect. 
Meas. of the opt . ang le on the U:stage of t he oli vine phenocrysts gave 
2l'a = 80°. There are no phcnocrysts of augite, only glomerophyric 
lumps of sma!Jer individua ls. In the paste colourless isotropic patches 
are probably analcime. Texture is basaltic. 

One sa mple taken from the ,·cry border of Aca nti lnclo de Guat ifay , 
where the lrwa tongue plunged down the prec ipice, is somewhat more co-
arse grained t han the prev ious types, and cont a ins likewise oli vine of 
the first generation. 2 Va of the latter = S4° (co1T. to 20 % of the }.,a. mol. ). 
The laths of plagioclase are clear and seem to be of the comp. An00 

(judging from t he mnx. e.xt . angle in the S. Z.). 
Of this rock a chemica l a nalysis was performed the resul ts of 

which a.re com munica ted below together wi t h the usual parameters 
calculate<l: 

.-\nAI. n :o 9. So mplc 11 :0 05. Oliv ino ba~ llt . 
Yollo Domdo. lav11. from Montoi\o. 
ta Coronn, (Co ll. H AU~~N) . 
L o II z 11 ro to. 

:\ lol. prop. X onn: 
46.30°0 i67S or 

:?.iS , 347 ab 
13.iO • J:J40 an 

7,2 1 ::::J 45.4 

0.0:t • ne 4 .2 
2. 70 • 169 -~~:~,-.n-k------4-U.~6-
S.46 • 11 ii 
0. 1S • :!.5 
0.0 1 , di 

10.M , :?641 ol 
10.:!0 • I S IS mt 

21.0 
18.3 
3.9 



© Del documento, los autores. Digitalización realizada por ULPGC. Biblioteca Universitaria, 2023

70 

Ka 20 
K,O 
P!!01 

co, 
H,0 -i-
H,O -

H ema ffo ustn 

:1.09% 
I. :!:? . 
0.70 • 
0.00 • 
O.:?O • 
0. 10 • 

Sum: 100. :11° 0 

49S 
l :?n 
49 

I' Fern: 
Hl ) 

Sum: IOI.I. I 

i\"iggli rnlues: 
si = 96. ti - 4.4. p = 0.6. h + = 1.-t , 
u l= 16 1:, fm = 5:! •!· c = ~3. a lk = S. 
k = O.:? I. mg = 0.63. q;,,=- :16. 
nl - fm' = 36. al - alk = 1 8 ' :.!· 

C. I. P. \ \'. l!ln88i f. - I.I I. 5. :1. -1. 
Camptonose 

)logma type: homblenditic- essexitic gabbroid 
'.\Lo i. prop. of no rmiltive fe ldspars 0

0 
Ab:An:Or = :?9:60: 11 

Mg0:Fe0 = 79:2 I 

This one chemica l analysis shows that the magmatic character 
has s ince t he remote per iod, when the table- land series was expanded 
O\·er the earth 's surface remained a lmost the same. - The lavas 
are alk.-poor a nd they show more or less decided ly affinities to t he a lk -
calcic-ass:cmblagc of rocks. The reader is referred to the petrochemical 
chapter at the end of this memoir and to the diagrams presented there 
(fig. i a nd 8). 

A short distance from l\Iont. La Corona to the NNE there are two 
cones perhaps mere •satelli tes, to the ma in ,·olca no : Torrecilla de los 
Apares and Quemad ita de Orzola. The latter has sent a copious mr)ss 
of blocky lavas down to the coastal plain of Orzola (i n the northern encl 
of Lanzarote) a nd co,·ercd the sa me except a s ma ll marginal zone at the 
foot of the steep mounta in slope in the west. The la,·as do form an 
asperous malpais ieachi ng t he sea and is united to t he south (as wa::; 
mentioned) with the vast Jayas field of Mont. La Corona. Typica l of 
t he Orzola. malpais are the enormous lava blocks ly ing in the lnvas a nd 
carr ied down from• the ,·olcano (•lava ships• as they could be called). 
Such loose gigantic rootless blocks of la,·as will be found also· in other 
parts of t he island . .l have seen similar terratic54 likewise in Gran Canaria 
(Valle del Guiniguacla). 

No sample of t he Orzola. IM·a has been kept in t he collect ion. 
Not far in southwesterly direction from La Corona there is a group 
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of volcanoes known as .Los Helechos, to wh ich may be added a. huge 
explosion caldera, Montni'ln Quemada, the southernmost one in t he group. 
They stand a ll a ppl'Oxi matcly in a line with La Corona. and the space 
between the last na med a nd t he great cone of .Los Hclechos is fill ed up 
with some small h:wa hills t hat ha,-e been secondary centres of liwa 
emission. La vas were not sent from i\'fontaiia Quemada - the explosion 
caldera, but fl'01n two orifices just to the east fl'Om the ca ldera. They 
were t he largest and filled a great deal of the highland plain ca lled Los 
Lla nos, o,·cr which a itwitness hillt (M. Los Llanos} consisti ng of t he 
old basalt series st,ancls. 

T he a uthor t raversed a ll t hese volcanoes pl'oceeding from the south. 
Very impressive is the caldera of Montana La Qucmada, closed on nil 
sides. Its northern summit, culminating part of the wa ll , is ca lled Montafia 
cle l Gallo, and here 11 tr iangulat ion mark (vertex) of INSTITUTO GEO-
GRAFJC'O DE ESPA;l;A has been fixed. 

Los Hclechos a rc two volcanic cones that hM·c coalesced one into 
anotheri the nort hern larger one has a wide crater o pen in the flame 
direct ion. P rom here large ltwa st rea.ms ha,·e been issued. One a rm turned 
west down to the fl at-bottomed VaUe de Ouinate, from where a pa rt 
of the lava spiJ led down the acantilado to the coast of El Rio, exactly 
in the r-:a me manner ns t he lava from the volca no La. Corona farth er 
nort h (Fig. 4). 

The very curious vorl'illo through which the Helechos-lava has passed 
:;eems to have been opened t ha nkfl to t he straight cut ting fau lt movements 
that created the acantilado. 

Anothel' lava stl'en m of la rger dimensions was clirec tccl to the cast 
(cast-southcast) running clown to the coast, covering t,he dec li vities. 
The malvais here co mes in to a close contact wi t h t he floods fro m Mont. 
la Corona. and one gets the impression t,hat the for mer are t he olde r 
ones. 

Of the blocky lavas emitted from a ll these centres but a few sam ples 
have been g uarded (68 , 72, 73). A lava in the western wall of i\l. La 
Qucmacla shows micr. a \'Cry fine basalt ic textu re with small elongated 
(prismatic) olivine phenocrysts. The paste is r ich in magneti te powder, 
a nd between + nic. it looks qu ite dark (zeol ite?). 2 Va of t he olivine -
= 80°. Anot her similar type picked up from t he hwa, fie ld nea r to the 
coast shows the same micr. characteris tics. A t hird sa mple, taken from 
the road fork to Jameo de Agua (i.e. from t he nort hern r im of 
the .H elechos-la,·a s t l'f"am) is micr. a g lassy hn·a with euheclra l olivine 
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phenocrysts. 2Va= 0°. The paste has a fluid nl text ure, and microlites 
of feld spar are scarcely discernibl e. 

Of other 'uh-Recent volcanoes we can mention Atalaya de Haria 
rising in the immediate vicinity of the town Haria, likewise in the northern 
part of Lanzarote.1 It was climbed by the a.uthor, who in its cu lminating 
part found it to enclose a shallow caldera-like depre~ion. On the whole 
the Yolcano does not look Yery fresh, and it seems to belong to a time 
antedating the eruptions in the \"icinity (Los Helechos). 

There arc i11 my collection a few samples taken from the summit 
region of Atalaya de H nrin. One t,ype from the \ V part of the mountain 
is micr. rather orclinnry in composition with clear phcnocrysts of olivine 
(2lly= 88° corr. to a comp. with 5% of t he ]?a mol. ) ly ing in a pnste 
with plagioclase, augite and ore and with a typical basaltic texture. 
Pyroxene appears a lso in somewhat larger grains, glomerophyric. 
Anot her sample from the summit of the mountain is similar in com -
position. The oliYine shows 2J/a = S5° (corr . to a comp. with 25% Fa). 
'Jhe paste is very f ine gra ined. In both cases a ma rgin al alteration of 
the oli,·ine has taken place, hence the la,·as are not perfectly fresh. 
The whole mountain leaves the impression of a somewhat more ancient 
Yolca no, older than those in the ,·icinity. No la,·as from here could be 
detected , and one will perhaps be in doubt if this volcano rea lly belongs 
to the Suh•Recent group. 

In the ,·ast ,·olcanic field of the middle sector of the island there 
seems to be no representatives of the Sub-Recent (pre-historic} volcanoes. 

In 8hort: the Sub-Recent ,·olcanic acti,·ity in Lanza.rote has been 
concentra ted to the northern part of the island , a ra ther curious fact 
if we consider that the main stage of endogenic events during the 
}>receding long ,-olcan.ic period - comprising perhaps mill.ions of yea rs -
was confined to the middle sector of the island . In fact the most recent 
Yolcanism re tu r n e cl to the old stage after the cessation of the 
erupt iYe eYents in the north. The cause oft his change is of course obscure. 
Perhaps it was the st rait of El Rio, a tectonically unstable zone that 
may ha,·e affected the Guatifay-Famara block at some t ime . . 

1 This ,·olcano is well discernible in tho f1·011tispiece punontma pi<.:turu (to tho 
right in the background). 
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d. \"OLC.-\.XLC Ol"TBUBST:-; JX IWf l'OR IC TL\IE 

\Ve ha\"c now to look at the volcanic formations in Lanwrote dating 
from t imes that fo llowed after the arri va l of the first E uropean 
conquerors of the island (in the XV:th century). As far as is known 
there are but two periods of nct ivity to be mentioned - the one comprising 
six years of the first half on the XVIII:th century, the other a part of 
the year l 24. In the Islctas there did not occur any out burs ts in these 
Inter centu ries. The fi rst period lasted from 1730 to J i36 with some 
interrupt ions, and t he other but some months. It is not necessa ry to 
describe these remarkable events in detai l or the ravages they did ca11se, 
since a ll t hat has been dea.lt with by various writers beginning with 
L. vox BucH ( 1825) (he did visit t,he island b o f o r e the outbu rsts 
in 1824 ) followed J,y G. HAllT UNO ( 1857), K. VON Flll 'l'SCK ( 1867 ), 
0. Si,1QNY (1892) , KA n r, SAPPER ( 1906), E. H E1t><..\,m>:z PACH>:CO (1910), 
and L. Ft:R:,r.'A~ n.,;z NAVARRO (1919, 1925). \Ve may therefo re limi t 
ourselves to the descriptions of some importa nt centers of activity nnd 
to the lithologic side of the matter. 

'1.'he yreat volcanic eni7Xions in the time .1730 - 36; 
thei.r lavas and ash devosits 

A g lance at the appended geologic map re veals t hat the eruptions in 
quest ion affected nearly 1/4 of the whole island and t hat this area is 
confined chiefly to t he midclle sector. The area. has roughly the shape 
of a t ria ngle with the apex in the east . Rema rkable is t hat the broad 
coasta l zone in t he east (sotavento) nearly completely escaped t he lava 
in undat ions thanks to the presence of a barrier of old volcanoes fo llowi ng 
at some d istance the coast. On the other hand there was a broad front 
of lld vance of la vas towa rd the barlovento coast. 

The magnitude of outbursts and the quantity of erupted material 
(la\"a.'1 as well as ashes) surpassed a lJ t he events of that kind in the 
Canaries in Sub-Recent a nd Recent times. No less remarkable is the 
great number of orifices that were opened in th is six year's period. They 
may be ex plained as depending on the great volcano-tectoni c fissures 
running across the isla nd in the ENE - \·VS\V direction. These outbursts 
repeat the similar processes of t he Quaternary period of activ ity in the 
same sector of, the island, and one must only wonder that so long fin 
interlude lies between the two nets of ,~o)canic catnstrophes. 
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The sequence of outbursts lasted as has been poi nted out a lready, no 
less t han six years , or from l :th ofNo,·cmbcr li30 to 16:th of Apri l 1736. 
The spectacles of t he eruptions themselves nnd the nwages ca used by 
t hem have found t heir dc8criber in a contemporary re,·erend of the town 
of Yniza, A.NDRt:s LoR~.N ZO CUR.BELO. }"rom his town that lies close 
to t he southern rim of t he great la\'a fl oods thence moving past t he sett le 4 

ment to the west coast , he could fo llow t ho terr ible e,·cnts cle ,·astating 
nearly t he entire midd le sector of the is la nd . His manuscript - meanwhile 
hidden in oblivion for n. long time, was found by t he German geologist 
LEOPOLD VON B ucu in a house in Santa Cruz de Tcnerife at the begi nning 
of t he XI X:th century. T he text is copied IJy him in his great work on t he 
Cana ry Is lands ( 1825), to which book the l'e11del' is referred in cnso of a 
major interest in t he matter. 

The accum ulat ions of materials erupted from the mnny orifi ces 
during the six year's period haYe conquered no le~s than 1/ 4. of the entire 
surface of the islnncl or approximately 200 sq . km. This area is in fact 
CO\'ercd with a rough mal1xtis of blocky la\'as, a wilderness st ill host ile 
to all human efforts to bring it under usefu l control, except what in 
later years has been clone in the form of some th in roads (Mancha 
Blanca - Yaizn). Looking at t he geologic map we will find that t he 
aren. of devastat ion has a roughly t ria ngular ehape wit h the base at the 
barlovenlo coast, measuring here a length of ab. 20 km :s. The top of this 
triang le is to be found in t he Yicinity of the ,·illage Moe{\ga in the backbone 
line of the isla nd , a b 10 km :s from Arrecife. To the north and to the south 
this ma/7xiis, t h c g r a n cl est i n t h e Ca n a r i e s, is confined 
by some old rows of volcanoes descri bed in a previous cha pter. These 
rows have hindernd the lava from fur ther inundations, except at t w o 
points: at Mosaga, in the a pex of t he a nd at the eas tern foot 
of the Quaternary volcano Montana Asomacla, where a ,·ery narrow pass 
was used by the lava to escape. The one of the outfl ows was d irected 
to the east, the other to the south. The former one was the more im-
portant. I t soon branched off into two armr-:, one nmning to the north 
into t he pla in of Pencdo (between Teguise and Soo), anot her turned 
east and in a winding course it ad\'ancecl across the row of old ,·olca noes 
to tl1e sotavento coast and ended a t a point to the north from Puert o 
Naos (some km :s to the north from Arrecifc). The latter lava a rm is ,·ery 
impressive: a black, blocky strea m crossing the whitish losca co,·ered 
coasta l plain. The lava was followed by the a uthor for sc,·crn l km :s 
A sketch of the sa me represents the fig. 5, made from the s ummit of 
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F ig. 5 . .-\ pa nora ma v iew o f 1ho lovn to ng ue (blnck) that fo 11n1l its w9y to t he 
east nnd ended n t P ue rt o Naas clming t he g rcnt, e rupt ions in the yea r 173 1. 

Aft er a field sketch made by the author 1954 fro m t he summit o f l\lontaiia 
7.onz mms to t he northoast;, 

t he volca no ?\fonta ila Zonzamas toward t he northeast . See a lso G. liA R-

'.l' UNG's sketch, fig. 6. 
T he southward d irected narrow lava tongue that passed by t he 

cone 1\fonta iia Asomada and menaced the vil lage Milguez, was a lso 
studied by t he author. 

I t is no simple task to t ry to trace t he lavas back to t heir points of 
issue, since most of the strea ms have coalesced into a single mazt,ais. 
I t seems however t ha t a major pa rt, of these lava inundations did come 
from the cent.er Monta1i a dcl Fuego, t he old Timanfaya volcano t hat 
had suddenly awakened to a new and stormy life. Other important 
poin ts of la,·a emissions were in t he east in t he reg ion of Ca ldera Colorada. 

The old surface of the island inunda ted by t hese lavas was a fertile 
agricu ltura l a rea wi th a num ber of villages, now completely d isappeared . 
Only scattered cupolas of the undula ting old ground have here and there 
remained above t he rugged 111.t1.l'}Xlises and a re now ca lled by t he 
inha bi tants »i s I o t e s» {not to be confounded wi th the expression 
»isletast, appl ied to t he small islands to the north of Lanzarote ). 

The main mass of t he lnYas in q uestion t urned however west and 
advanced to t he barlovento coast (as may be fo und from t he geologic map). 
The fron t of t he g lowing, moving masses stopped at the sea border, 
where a I a v a c oa s t of a singular sha pe was created. It was a gigant ic 
s t rea m or (more exactly) a great num ber of st reams different a lso in 
t ime, but fi na lly fonuing a. nea rly coherent fie ld of lavas, in terrupted 
by t he old cones and the ma ny islotes. 

But t here ,were erupted a lso immense quantities of ashes, lapillis 
a nd bombs. They were st rewn over most of t he a rea affected , but most 
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Fig . G. t.owc r end of the basal t lava tongue 1'rnt, in tlw ycm· I i:JI found it s way 
10 the cn.st, coust of Lanzo rote (Puerto :~1foos) from the Mosugn Inv(~ field during 
the j:trcnt, eruptions in the center of the island . Afte r o. sketch b_v G. HAnTUNO 
(18:'ii) publislwd in his book on the gooloiy of Lanzoro to um! Fuc rt.cventura. 

Looking east. 

abundnntly nt the . outhern rim of the triangle , inside t he row of the 
Quatcrnnry ,·olcanoes there. The ashes a ppea r o,·er wide st retches as a 
continuous co,·er that comprises also mnny of the old cones such as 
)font. Caida, )fon t. Guartli lama, Mont. Tinnsoria , Mont. Negra etc. 

The author has undertaken se,·eral excu rsions in to t he a rea in 
q uest ion, the ma in route being the newly constructed highroad between 
l\lancha. :Bl anca in the north and Yaizn. in the south. :Besides I haYe 
fo llowed a road from Yaiza northwestward to El Colfo a nd SUJTou ndings, 
and on the ol' her hand the road from Yn iza over Uga to Tao, not to 
spenk of smn llcr side excursions. ]\fon taiiu clc l Fuego was visited t,wo 
t imes, and many of the cones were climbed , severol of t he craters 
inspected. 

\Ve cnnnot enter here into descriptive deta ils. Such ones are to be 
found chiefly in the work by E. 1-I ERNA~v nEz J>ACHJ-;co ( 1010). The 
a11t hor will , howe,·er, gi,·e a more particular picture of the most important 
cent er of eruptions - )lonta lJ.a del Fuego and a lso make some remarks 
about other oft he youngest volca noes based on his personal impressions. 

)I o n t a 11 a cl e I I' u ego. - This ,·olcano with the significat i,·e 
name (•Mountai n of Fire,) is as we have mentioned in the rea li ty an old 
,·olcano 11am ccl Timanfaya, silent since time immemoria l, but burst 
into activity in the year 1730. Then the volcano got its present name. 



© Del documento, los autores. Digitalización realizada por ULPGC. Biblioteca Universitaria, 2023

On t,lic geology of Lnnz~r-otc "ii 

Now t he ,·olcano is ~ losecl clown• since 2::?0 yea rs; but as e,·ery ,·islting 
tourist has experienced , there is a subterranean heat lingering on in t he 
waU of the main crate r a nd a lso in a western side volca no (a lthough 
about t he real cause to t his heat there has been some dispute) . 

M any in vestigators have a lready v isited t he remarkable natura l 
attraction since 150 years ago. \Ve do not need to recapitu late the 
Li terature in t his respect ; every natura list who has written something 
about the island has given somehow a pi cture of t he mountai n and of 
the events once connected with it. 

KAn L SA_Pr.Elt ( 1906) who made a croquis of the area (in the sca le 
.l :50.000) has counted here no less than 25 volcanic orifices, of old age as 
well as from the Recent eruptions. The principa l elevation , 5 10 m above 
t he sea a nd 250 m above t he su.rround.ing lava fields, lies in t he southern 
rim of the main crater that is elongated into the d irect ion N \V' - S E. 
Prom the summi t there extends a marked ridge (t he S\V crater wa ll ) 
ca lled l..01110 de Azufre to t he v icini ty of Islote de Hilario. 

Lavas have been emitted pa.rt ly from the ma in crater, pa rtly from 
side vents. A mighty lava. cascade was fo rmed over the NE t resholcl of 
the mnin crater down to the low ground in the north. Other st ill might ier 
fl ows tu rned east , south and then west to f ill the whole space between 
Mont. de\ Fucgo a nd the nort hern rim of Los Aj aches at Ya iza. On a 
broad front t hese lavas moved clown to t he barlovento coast stretch ing 
to the north from Cha,co de J anu bio. 

This gigantic lava fi eld , (or more exactly lava strea m) of max. 
lO km breadth is now traversed by the highroad from Ya iza to 
Mancha Blanca, and there are consequent ly good op port uni ties to st udy 
the details of the flows. The same can be said about the t ra,·crse from 
Yaiza to E l Golfo. The lavas are mostly blocky wi th many wa lls of jumb• 
Jes of glassy boulders surrounding rat her smooth surfaces with flow 
ripples in graceful curves. There a re no possibili t ies to est imate t he 
thickness of t he lavas: certa inly it must be ra ther varyi ng regarding 
the fact t hat they have covered a hilly landscape. E'o llowing t he flood 
of lavas from t heir poin t of issue at t he crater opening down to the coast 
one will find the gradient changing: there a re severa l »cataracts» on the 
way, where the lavas have plunged over obstacles or t resholds. Already 
in t he uppermost course of the flows, where t hey are di rected clue sout h, 
the fa.II is ab. 50 111 on a d istance of J km. 

At t he southe~stern foot of Monta 1la cle l F uego there is a secondary 
vent from the last activity period , appearing as a group of hornitos 
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surrounding a. collapsed ca ldera. A strea m of lava hos found its way to 
t he southwcst (see the photo fig. I plate IV). More to the west in the 
southern declivities of the chief ,·olcano there are several othm· craters, 
which have sent blocky lavas down the slopes. ln genera l the sides in 
this d irection arc much covered with ashes and la pilli. 

Some dista nce to t he northwest from the main focus t here rises a 
hill ca lled I slote de Hila rio, being a n old volcn no. In the saddle pass 
bet ween t he I slotc and the main complex of Mont. de l Fuego there is a n 
emanation of hot a ir from t he gro und , cs1>ecinlly at plnces where a hole 
has been dug. This cm ious phenomenon is nearly a n obligatory goal 
for the foreigners ,·isiting the island . The tem1>erat ure in t he holes varies 
between 200° nnd 420°C. Such u.bnol'ma l geot hcrmic condi t ions a rc to 
be found a lso in other pa r ts of t he Mont. <lei J 'uego complex as is more 
particula rly ex pla ined in the report by M. C1-1 Ai\l OtUt0 v Cu 1mvAS-MONS 
(1952). The genera l conception is that the heat may be the s urviva l 
of , 1>0stnrngmat ic, nature of the lavas once erupted in t his region, bu t 
t here is no unanimi ty in this respect among thescient ists.1 In fact l\'lonta i'ta 
<le i Fuego - Jslote de H ila rio a re the only places in t he island where 
the subte rranean heat has been observed , a lthough many other centres 
of eruption appeared at t he same t ime in the first ha lf of t he XVIII:t h 
centu ry. 

i\fonta i\n. de) F uego is as we a lready have found situated on a volcano-
tectonic li ne running \~1S\•V- ENE (N i0° E), and this coincides wi th 
an old line of simiJa r nature from t he Quaternary period . The line i11 
question is hence dotted wi th cones of Quaternary as well as Recent 
origin. The aut hor has fo llowed the zone in near ly its whole extent , 
from :Mont. Juan _Perdomo on the barlovento coast, (or from E l Golfo 
volcano) to Mont. Ort iz and Caldera Coloracla in t he ex t reme ENE. 
The a rrangement of a ll these cones is, however, not stri ctly linea r; there 
a rc several cones outs ide the ma in line. The most impo1t ant of the 
volcanoes from the X VIII:th centu ry are to be found in the middle sector 
of t he line, where Mont. de) .Fuego sta nds at the one end, Mont. Rajada. 
aL the other. Then t here a re more to E!\~ stray cones in pa rt of greater 
magni t ude, such as Mont. l?ico Partido and Mont. Ca ldera Colorada. 
A very impressive row of fresh cones is the so-called t Los Quemadi toso 
to t he west from i\iontafia del Fuego. A curious aspect is offered by the 

1 Cu .0101tRO y Cu1rnv.As -'.\Jo:-.•s is inclined to cQ1mt. nhm wit h t he disintegra t -
ion heut. of 1·ad ioaet ive mi nera l~ {pago I :W ). 
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deep Caldera de :Fuencalient es, SE from Mont. del Fuego. it lies in the 
midst of the lrwa. flood from the latter volca no like an island, and its 
bottom is much deeper tha n t he surface of the surrounding lava. The 
author made his way to this ca ldera across t he glassy malpaise8 stArting 
from the highroad . The inner sides of this typica l explosion ca ldera 
arc \·cry steep, and M·alanches ha.Ye often occurred . The ca ldera must 
haYe been formed at n. t ime before the emission of the del-Fucgo-lavas. 

Pico Partido was climbed to its medium height. Its crater has been 
fi lled with lavas and an O\·erflow has occurred to the northwest a long a 
curious channel-like ru nway with ,·ertical walls. In the lower surroundings 
N \V of t he cone there are numerous bombs of a peridotitc with oli vine 
as the leading minera.1 besides enstatite and some magnetite. T he rock 
of the bombs has a rus1y crust , and the fresh frncture is grass green. 

Another \"O lca no more to the east is Mont. Ca ldera Colorada 1he 
crater of wh ich was climbed by the a uthor. It is an im1>0rta nt center 
of eruption, and huge masses of blocky lavas have flowed from here cover-
ing wide stretches of the surrounding ground . The crater is completely 
filled up with lavas, a nd the o,·erflow has occurred in the north sector 
of 1he crater wa ll , where a veritable lava cascade has congea led to 
stone. The name Coloracla owes its origin from the reddish oxydizecl 
slaggy materia l covering t he slopes of the cone. Huge masees of ash 
seem a lso to have been ejected a t some time since the old cone 1lontaiia 
Negrn. somewhat to the south has been wrapped in a coat ing of black 
ash and lapi lli (hence the na me), a ,-eri table •mourning att ire•. A part 
of the la\·a floods from here found its way to the west passing the ga te 
between "Pico Partido and a southern cone. 

Petrogravhic data, about lhe lavas from lh.e XV 1 I l :lit cent-t"ry 

'fhe nu1 hor has 195.i collected a number of sa mples from different 
part s of the volca nic area in question (n:ris 1:l6, 139, 1--1- 2, 144, 148, 
Lfi2. 15--1- , 15::-i and 17, coll. 1050). These samples are mostly in a glassy 

<,-ondition taken as they arc from the superficial parts of the Jani streams. 
The slides do not offer much interest , and mostly only the eyer present 
leading minera l - the olivine - is well developed. A greater num ber 
of chemica l ana lyses would complete the scanty petrographic data 
obtained from the slides, but of such ones there is only one to our disposal 
(see bclmy, n :o JO!). 

:From the \·icinity of 1he st a tely ,·olcano Ca ldera Colorada. t hat ha s 
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sent copious ma~~es of la,·as in to the surroundings I Jul\·e some sa mples. 
One shows micr. clea r phenocrysts of olivine (2Va = 85°) in a paste filled 
with plagioc]ase rnicrolites, a ugite and iron ore. The relat ive a mount 
of the ore (magnetite ) is consider11ble. Vesicles in the paste are empty. 
The rock may be ca lled an ordinary olivine basa lt. - Another sa mple 
is of a Java emi tted frorn the sa me volcano at the high road from Mancha 
:Blanca. to Yaiza. It is an olivine basalt of ra ther fresh aspect wi t h clear 
olivine phenocrysts (2 I' a = nearly 90°). They lie in a paste consist ing 
of plagioclase, augite and ore, t he la tter not ycry abundant ly present . 
Vesicles jn t he rock are empty. 

Anot her sample from a strea m of la ,--ra t hat has flowed down to the 
west between Pi co Partido and a cone to the south from it is of a less 
picritic aspect; t here are plenty of plagioclase laths in the paste. 

There are a lso other sa mples of the hwas from Caldera Colornda. 
They show but lit t le va riat ions. Oli vine is t he only minera l of the first 
generation with opt. char. negati ve and 21' .......,90°. The paste contains in 
a basa ltic texture plag., augite and ore. l'ores a re empty. The same 
characteristics are met with in a lava taken from t he road between Ma ncha 
Blanca and Maguez, and Tegu ise-Uga, 1 G km from t he Jatter place, 
or from the vicini ty of the old ash-coated cone Montana Negra. 

If we go farther sout h we hase the lavas issued from Montafia <l ei 
Fuego. A sample was taken from the roadside on the way from the 
volcano to Ya iza. It is a n usua.l o li vine basa lt but with fluicl a l textm·e 
of the paste. Also here the olivine phenocrysts lie in a paste of t he other 
comp. 2V of the oli vine .......,90°. Another sample from the same broad 
stream of lavas that fiJ.ls the space between Mont a fia de! } ... uego and t he 
hills at Ya iza was ta.ken at t he road that leads from the ment ioned village 
to El Golfo. 2Va of the olivine phenocrysts in t his rock = 85°. 

From Lomo de Azufre, the southern rim of the ma in crater of Monta ii.a 
de] Fuego t here is in the collection a sample that shows about the same 
characteristics; on.ly that t he oli vine phenocrysts haYeopt. char. posit ive 
and 2 V < 90°. These grains have been magmatica lly corroded. 

These la vas fro m t he XVIII:th century are as we haYe found all of 
similar nature as far as the collections a llow to conclude. They are oliv ine 
basa lts with the olivine as the only component of the fi rst generat ion , 
and t he types approach t he picrites; t he content of sa lic minera]s does 
not attain 50% . The plagioclase of the paste is as it seems generally of 
the in termediary kind (ind. of refr. > 1.54). 

The ashes from the eruption period 1730 - 36 have not been more 
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exactly exa mined . They a,e black and of a rather coa rse g
0

ra in approaching 
lapillis in size. The t hickness of t he ash coyer is most ly considerable, up 
to severa l metres, a nd the mass is strati fied. The ash fields have proved 
sui table for the plantation of grape and of fig trees, especially in the 
district of Ceria between Tao and Uga. 

A specia l feature of t he olivine basa lt ic lavas are t he enclaves of 
oli vinite (grass- green, granula r) found in abundance in some parts of 
the lavas as for inst. between Tinajo and Uga, some km:s to t he south 
from t,he former place. In this sense t hey a re ident ical with the lavas 
from the out bursts 1824 that wi ll be described later on. 

There are still to mention some sam ples referring to I a. r g e 
b o u I d e r s found at the souther n side of Caldera Colorada, appa rent ly 
ejected from the crater of t his great volcano (n:ris .140, 148 ). They may 
belong to t he basement of t,his cone, bu t if t hey represent t he table-
la nd series rne rns doubtfu l. ~tier. these types are more fe ldspar-r ich 
t han those descri bed above. The grains of t he first generat ion are o li vine 
and a ugite, the latter appears in parts in glomerophyric aggregates. 
Texture is basa ltic. The olivine, (not a ltered) has opt,. cha r. positive. 
The plagioclase has a comp. corr. to by townite (acc. to rneas. of t,he max. 
angle of ext. in t he S.Z.). Hence the blocks are not very ident ical in 
composit'ion with the R ecent lavas but seem to be older , perhaps 
Sub-Recent in age (?). 

Chemica l analyses of samples collected by the au thor from the lavas 
of t he XVIIl:th century ha,·e not been carried out. T here exist s one 
ofan earlier date, found in a paper by L. FERNANDEZ NAVARRO ( lOJ9) 
on the vol canic erupt ions of historic t ime in t he Cana ries, and this 
analys is refers to a lava from a not, nearer indi cated locality . The data 
will here be quoted as filling a gap in t he series of analyses of rocks 
of decreas ing age. The rock in question is a ,)feldspa r basa lh. 

A nal. n:o IO. 

S iOi 
Ti02 

Al20 3 , 

Fe20 3 

6 - f-1011s llausen 

i\fol. prop. 
49.30% 8 176 

Basalt lava frorn tli e erupt ion 
pe ri od 1730- :16. Locality not 
indicated . Dato q uoted from L. 
FEnNA.rmEZ NAVARRO ( 1919). 
L a n za l'ol e . 

3.79 4i:3 a b """l 2 1.9 50 .• 5 
13.08 t 1280 19.:J 
0.96 60 J; Sa l: 50.5 



© Del documento, los autores. Digitalización realizada por ULPGC. Biblioteca Universitaria, 2023

10.44% 
0.00 • 
!LJi • 
!)AO • 
:?..")9 . 
1.58 • 

0.00 • 
0.00 • . . . . . . . . . . . . . -----Sum: IOO.il 0

0 

An11lyst: ;\, LASSIELIH 

Hana Ht1111K11 

di :!:!. I 
:13-;3 hy 
16i6 nl I .J.S 

IA -U S ml 
10, 

~- .Fem: 
:-:um: 100.3 

Xigµli ,·ohu-s: 
.ii i 109. t i - 6.3. a l 17, fm=52 1 ~. 

t." - :?:?t~. 11 lk = S. k = 0 .. :?9, 
m~ - 0.60. qz=- :!:J, 11! - fm' ,.,. 
- 35%; . nl - a lk -+ 9. 

C. I. P. \\". Classif. - I lr . 5. 3. 4. 
CamplOllOSC 

)lagma type: essexitic gabbroid.hon1blcnditic 
:\lol. prop. of normati,·o fcldspors ~o 

Ab: . .\n:Or= 33:54: 13 
)lgO: Fl-0= i2:28 

'l' he 1tllima l e volcanic outburs/8 - in tl, e year 
1 2-1. 'l'/1 t ir 3 vents and their prod,c.cts 

Xot more than 9 years after LEOPOLD , ·oK Buc1-1's ,·isit to Lanzarote 
(18 15) when he studied the fresh vestiges of the great catastrophes 
that had raged in Lanzarote in the time l i30-301 there was a somewhat 
unexpected Yolcn nic act ivi ty in the sa me region, a lthough on a much 
rm1aller sca le. The manifestations of the subterranean forces were confi nccl 
to three loca lities rather d istant one from another, but attached 
approximately to one and the snme \'Olcn no - tecton ic fiss ure (?) . 
'l'hese outbursts hM·e been described by K . vox FRITSCH , "l<A.RI~ SAPPER 
and by E. H1mxAxoJ-:z P.-WHJ-:co so that there is no necessity to enter 
into deta ils. 'fhe author will deal only with the mnin facts nnd with 
personal impressions obta ined during a visit in two of the erupti ve 
centers (CICrigo Duarte and Tinguat6n). Samples were taken and one 
of them was subm itted to chemical analysis (n:o 11 ). 

The three points of eruption lie as was mcntionccl in a line. This has 
an EN"E- \VS\V trend. The easternmos1 ,~olcano is llontalla CJerigo 
Duarte situated in the vicinity of the ,·iJlago Tao. It started its acti\·ity 
3 1:th of July l 24, and a cinder cone grew up in a place where no sign 
of eruptions ex isted before. A block_v la.\'a wns emitt ed and lnpillis were 
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ejected. The height of the cone grew to only 30 m above the surround-
ings. 

The ,·olcano is situated on a fissure in the old lava grou nd . 
If we fo l.l ow the above ment ioned volcano-tectoni c line (di rection 

\VS\\7} we wil.l meet wi th the second new volcano, Tinguat6n . This 
Yolcano is now easi ly access ible. One has only to fo llow t he highroad 
from :Mancha B lanca for some km into d irection Yaiza and then take 
a side walk across a field of blocky Java to the left. Then one ente!'s the 
i>ea lderai of Tinguat6n in a narrow gate, a vorlillo that ha-s t he aspect 
of a small erosion channel, formed by running water (see t he foto fig. 4 
plate II ). Inside t,he caldera-like crater of this young volcano one soon 
is aware of some deep eruption t hroats or empty natural shafts in the 
bottom of the caldera. The lavas all arou nd consist of black, glassy basalt 
with many inclusions of green olivinitc (or peridotite1). The caldera is 
·wcH formed but not very deep in relation to the broad base of the cone. 

Tinguat6n appeared as a new volcano 16:th of October 1824 and was 
in the rea lity the latest of the t hree outbursts. 

Its activity d id not consist solely in t he production of lavas, scoriae 
and Japilli , the last named settled o,•er a vast surface to the south from 
the cone. From t he mentioned holes in t he bottom of the caldera great 
quantities of hot water were ejected and ran through the port.illo in the 
north side into t he fields. The erosion channel a long whfoh the water 
passed is completely unaltered sin ce the 1 ¼ century that has elapsed 
since the rnmarkable phenomenon took p lace. - One may ask what 
kind of water was that? According to the author it seems likely t hat t he 
water di<l come from the basa l part of the island, where an inf iltration 
of ocean water had taken place,perhaps mingled with a certain quantity 
of meteoric water percolating from t he surface (basal ground water body). 
The fa ct t hat t,he island in our clays is practically rai nless does not exclude 
the possibil ity t hat at mospheric prec.ipi tation in earlier t imes may have 
accumulated water in the deep levels of the island. 

The third volcano of the last century - Volclt.n Nuevo dcl :Fuego-
erupt ed 29:th of September , hence somewhat before T inguat6n. There has 
accord.ing to HERNANDEZ PACJu;co (I. c.) been some discussion about 
the exact site of t he new volcano that appeared in the v icinity of Montana 
de! Fuego. The author undertook an excursion to the region of t he 
mentioned great Yolcano to try to locate the new orifi ce, but that proved 
ratqer difficult . H ERX.o\:KDEZ PACHECO has in his geologic map (1910) 
placed this new Yolca no somewha.t to the 1'TN\\i from the ma.in cle,·ation of 
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1\'lontaiia dcl Fuego. From that poi nt he has drawn a lava tongue of at 
least 6 km length in \,\'1\1\•V direct ion straight to the bar lovenlo coast 
(>1Costa de extending across the lava fie lds from the pre-
ceding cent uTy . 

The last named orifice was not visited by .H . PACHECO , and no sample 
of lavas from there have been avai lable to me. On the other hand L. 
FERNAN DEZ NAVARRO did dispose materia l for a chem ica l a nalys is of 
t he la,-a (n:o 12) . 

These t hree Cl'uptions confined to one and the same line (as it see,ns) 
covered a t ime span of only ab. 3 months, a rather insignifica nt episode 
compared with that of the preceding century. And t he damage connected 
with t he new out,bursts may accord ingly have been of no great.er 
importance. 

About th e pet r o g r a ph y of the young IM·as connected with 
the three volcanoes there is not much to say. They seem a ll to be glassy 
including in pa rts oli vine xenoliths. 

A sa mple from a slaggy lava block taken from the summit of the 
volcano Clerigo Duarte is coke-black and glassy. l\iticr. one observes 
a bundantly of oli vine gra ins of insignificant sizes lying in an opaque 
glass bas is with many empty pores. Besides there are stray prisms of 
a pale coloured a ugite, while plagioolase seems to have remained in the 
potentia l state. The opt. ax ia l angle in the olivine was determined with 
t he aid of the U:istage: 2 Va = 88° (corr. to 14% of the Fa mol.). 

Of this lava rock n. chemica l ana lysis was ca rried out giving the 
fo llowi ng resu\t,s: 

Ano!. 11 :0 11. 

:\lul. pro p. 
4:L:J5% 7:J55 

&unpl c n:o I J;J. Glassy li1va from 
the new vo lcnno Cl6ri go Duart e 
(erupt ion 1824). L II n z a r o t c . 

"!..55 • :H 8 ub 
l :?.6;1 • l :!:J6 
0.06 • 4 ne i.i 
4.9i • :u l ------,£,--,,--,a,--1,------,--44~."!. 
6.6:'i * 9:!5 
O.:!O • 
0.06 • 

12.0U • 
11.0i • 
:ui . 

:!9i0 
19i4 
5 11 

d i 
ol 
mt 
Clll •••• • •• •••• . 

ii 

7.:! 
O. l 
4.8 
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1.25% 
0.95 • 
0.00 
0.00, 
U.18 , 
0.00 , 

Sum : 100.09% 

13:J 
6i 

100 

C. l. P. \\". Clussif. -
Limbnrgoso 

IIJl 
2.' Fem: 

H~O 

.Xiggli n dues: 

55.4 
0.2 

si= 8i ½, ti = 3.8, p = 0.8, h +- 1.2, 
o l= 15. rm = 54, c= :!3½, o lk - 7½, 
k = 0.20, mg = 0.65, qz =-42½, 
nl- fm , = - 39, a l - nlk = + i ½-
111. 6. :J. 4. 

::\lngma t,ypc : ho rnblend iti<1/kau lait. ir-
.\l nl. prop. of nornrnti ve foklspat'i-1 % 

Ab:An:Or - 25:6 1: 14 
:\lgO: F'eO - 90: 10 

Of the two rnmaining volcanoes from the same year of activity -
1824 - 1'inguat6n and l\fontalia Nueva clel J 'uego J have a sam ple of 
t he former one taken from t he bottom of the small ca ldera- like crater 
open in the nort hern side. The lava is black and glassy like t hat of 
Clerigo Duarte , but it carries rat her abu ndantly of fragments of a green 
oli vinitc rock. - l\iicr. one observes clear crystals of oli \·inc , somewhat 
rnagmatically corroded. Besides there are small prisms of augite and in 
t he glassy paste minute laths of plagioclase. The lava is a picrite basalt. 
The oli vine shows 2l'a = 88° (corr. to 14% of t he Fa rnol. ). 

No chemical ana lys is of this rock has been carried out. 
F rom t he t hird volca no of tluit year - 1\tontaiia N ue\·a de! Fuego, 

lying close to I slote de Hilario, to the northwest from the main foc us 
of Montana del Fuego, I have no sample at hand. L. FERNANDEZ 

NA VARRO has ( I !) I 0) p ublished a. chemical ana lysis of the lava in question 
which we may reproduce here together with calculated parameters: 

Anal. 11:0 I :?. 

) Lnl. prop. 
4:!.40% i03l 

tiomple t.uken by L . FEH '.'<A:-.' DEZ 

)l"AYAllllO ( 19l9) of the \avll- issued 
fro m :.\lon ta1i.a Xuen1, de l Fuego 
(e urption 1824). L anz 1l 1· o L c . 

X orm: 

3.37 , 421 ab :?0.5 
11.] 5 t 109 1 Hll 

4.88 • 306 
9.00 • 125:3 ~ · Sa l: :15,0 
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13. 10% 
11.10 t 
3.26 , 
I. :14 , 
tr. 
0.:15 • 

Hana Hauae,i 

:l:!49 
1979 
526 
14 :.? ~ · Fem: 

H.,0 

:J.1.4 
16.6 
;,J 
6.4 

Sum: !l9.95~0 

Analyst : A. LA~~IEUH Xiggli values: 
8i =- 79 1~ . ti = 4.7. a l= l :.?~;. 
fm :m: fi 7 ~~. c = 22~2- alk = 7~;:-
b =0.2 1, mg = 0.6:J, cp.=- 501/:!• 
111 - fm' = --lfi . 11 1- al k = + o. 

C. J. J->. \\' . Classif. - !\·. 2. 2. 2. 2. 
:\lagma 1,rpc: hornble nditic/ knulai, ic 
)[ol. prop. of norrna1ivc fold~pors 0~ 

Ab:An:Or = :1:7:J::!4 
:HgO:FeO = 86: 14 

As was the case with the la\·as from the earlier pe riods of ncti,·ity in 
La nzarote these young lavas are likewise of the picritc basa lt ic kind , 
and they show the hornblenditic magma type ;is well. At least in t he 
case of t he ,·olcano TinguatOn (the midd le orifice) the olivine inclusions 
reappea r, a phenomenon very typica l of the lavas of the XYIII :t h 
century. 

Only two volcanic eruptions have taken place in the a rchipe lago 
since I 824, viz. in Tcneri fe (Chinyero 190!)) a nd in La Palma (194-9). 

Of a ll the islands in t he archipelago three can conseq uent ly be con-
sidered ·111 Fuertcvent ura. Ora,11 Cann,ria and in Hicrl'o the!'e 
nl'c some cones and la.vas of a fresh aspect (g lassy. scoriaccons), but the 
eruptions must in thf'se cases be considered fini shed long l>cforc t he 
o. rri,·al of the firs t Europeans. ~ ew outbursts can l>e expected in the three 
first named islands at,tnched to marked tectonic lines there. Or is in 
Lanzarote the ubtcrrnnean heat on the way to cool clown considering 
the small scale manifestations in the year I 824? 

\Ve will in a Inter cha pter compare the magmachcmica l beha,·iour 
of a ll t he young lavas fro m Lanza rotc. also wit h those from Fuerte-
vcnt nrn . 



© Del documento, los autores. Digitalización realizada por ULPGC. Biblioteca Universitaria, 2023

On the geo logy of \J:,anzm·ote 87 

c . PE'.l'HOC:HAP H IC :SC')DLAHY OF THE LAV:i.\S FHO.\J T I-LE Dli;,.FEHEXT 
PER IODS. 

Rock types and thefr minerals 
The Jaya rocks from the area im·estigated do not show much externa l 

variations: mostly they are fine gra ined, black to grayish black,sometimes 
also blistery, a nd the pores are in the older lavas fiJJed with zeo li tes or 
calcite or aragonite (amygdaloida l basa lts). 1'Jost of these basa lt lavas are 
nearly always olivine bearing, this mineral being of the first generat ion 
in t he minera l assemblage; sometimes there is augite too in well developed 
crystals. The oliYine is most ly visible to the unaided eye as greenish 
dots (or in t he case of a lterations as brownish dots). The younger lavas 
are most ly glassy and porous. Here also t he oli vine is genera lly v isible 
in hand specimen. 

Salic (trachyt ic) deri vatives a re pract ically absent from the area . 
Dike rocks a re commonly met wit h jn the ancient complex of the 

table-land crossing the lava series. They are a lso fine grained, afanitic 
basalts, oli vine bearing. 

Ejectamentu have been found in a la rge number lying around in the 
ground. They consist of various granular deep seated rocks such as oliv-
inite, peridotite, gabbroida l types and anorthosite etc. 

Besides the lava rocks we wi ll find in the old series of the north 
and south of the island of La nzarote and a lso in the isletas plenty of 
tuffaceous 1·ocks, mostly of brownish colou.r, a lso agglomerates. Their 
coherence is generally not very strong. The th ickness of these rock banks 
may sometimes be con~iderablc (Fem68). 

T .h c o I cl b asalts of which there is a great number in the 
author's collect ion are nearly throughout olivine basa.lts of a composition 
that t,ends to the picri tes . They are seldom fresh looking under the 
micr. and jn the first p lace olh·ine has been submi tted to alterations, 
at least in the margina l parts of t he grai ns. These secondary products 
are as it seems mostly bowl ingite1, more or less iron stained. Magmat ic 
corrosion of the olivine has generalJy occu.ned , and deep cmbayments 

1 Of the u, lt c1·otion p1·oducts of o livine from the Ca naries I ho ve seldom seen 

serpentine~ antigori tc . . Most ly it is a reddish-yello wish to bl'ownish und-pleocbroic 

product, forming t he rim of tho phenocryst.s. I t is e ithe r iddingsite or bowl ing ite. 

The latt e r i.'i report ed from th e CNnArinn basa lts by E. Jt:ut;~1rxE, t he fo rmer seems 

to bo vcr.v common in the olivine btlAAlts o f the Juan F c rnOndc;,. J.s li:mds i.1cc. to 

P. Q uf:.KSEL. Si nce the two products hm·e ver,v similar o ptics it is difficu lt to docide 

the nnturc , espec ia ll _\. when the pn:xluct is iron sta ined. 
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are to be seen . Accord ing to determinations on the :stage the oli vine 
is decided ly forstc ri tic in the most cases (Fa max. 20° 0 ). \Vhcn the gra ins 
hn,·c escaped corrosion the crysta llogra phic forms (I JO ), (OIO) and 
(02 1) being the commonest faces. 

- The minera l belongs exclush·ely to t he first generation, whereas 
in the paste only augite, p lagioclase and magnet ite are to be found, in 
part a lso a n isotropic, colourless substa nce that may be nna lcime. The 
rclnt i,·c quantity of plagioclase is somewhat changing. I ts com1>0sition 
is intermediary (la brnclorite) in cases when measurements have taken 
p lace. Ccncra lly t he mineral appears in the fol'm of microli tcs t hat make 
d iagnosis difficult . It seems t hat the picritic bnsnlts (with the nnkara-
mit es) are the dominating ones. The py roxene. most ly a Ti-augite appears 
~e lclom as phenocrysts, but chiefl y in the paste mingled wit h the plagio-
clai-c nnd the ore minera l; sometimes t he augite appears as glomerophy ric 
aggregates. The ore mineral is mab'l1eti te certainly wi t h a 'l.'i-content. 
Mea n figures of quant itative relat ions between t he chief minerals in 
these picritic ty pes are as follows (vol. ): 

P lngiocl88t• (with zcolitc) 
.-\ ugite 
olivine 
oro .. 
Accessories arc included in the ore. 

This is of course not t he composit ion of the typica l picrite that 
is more rich in the mafi c component s esp. oli vine. Bu t it ma,y illustrate 
the aven1gc relat. Besides there a re of course many I ra nsit ion types to 
the ordinary olivine 00.sa lts in which the sa lic a nd the ma fie constituents 
cc1ua l one another.1 

\Ve have moreover types in which the dominance of oli vine in the 
first genera tion is assumed by augite (Ti: augite) , but t hat may depend 
not on n, changing composi tion of the rock , but 0 11 the phys ica l environ-
ment during the crystallizat ion. 

PI a g i o c I as e-r i c h e r t y p c s a re us far as I know not common. 
One ~uch type was found in a lava at P uerto Naos in a shore cliff, ly ing 
close to the end of t he la,·a tongue from the year I i3 I. Plagioclase 
(comp. An80_ , 0) is plenty in the ground mass, not in the first genera tion, 
where oli,·inc and augite ha,·e thei r place. The share of t he plagioclase 
in the min. composit ion is ab. 358

0 , matching t he rel. quantity of augite. 

1 Olivine bn.so lt (weight 0
0 ): plag. - -5 1, aug. - :H , ol. - 12, ore + op. - 0. (W. E. 

'l'KOtl E K 103.j). 
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The rock ty pes of the many intersect ing cl i k e 
0

s in t he old ta ble-
land complex are a lways as it seems oli vine basalts with phenocrysts 
of oli vi ne and augite, both euhedra l. The plagioclase and the augite 
are oomposing the paste together with magnetite . Vesicles in the rocks 
are fi lled with zeoli te or ca lcit e. The com p. of t he rocks in quest ion tends 
to be p ic.rit ic. 

Th e Qu ate rn a r y , t h e S ub -R e c e n t a nd t h e 
R e c e n t b a s a. I t i c I a v a s do show but small variations both 
in the minera l composit ion and in t he texture. They rnem to be genera lly 
of t he picri t ic k ind wit h t he obligatory oli,·ine phenomysts in a rather 
fi ne gra ined or glassy matri x. It seems tha t the rocks produced during 
the whole time span from the beginning of the Quaternary epoch (or 
t he fin of the Tert iary epoch?) clown to t he Recent t ime do not have 
u ndergone any nota ble changes, a lthough it may be adm itted that 
more chemical a na lyses especia lly of the glassy rocks a re st ill needed. 
Jn the fo llowing we will ta bulate some opt ic da ta refe rring to the oliv ines 
(phenocrysts) of t he lavas in quest ion: 

L ist o f opticu l ang le of oli v ine pl1enocrysts in tl ie young lava~ (Qua tcn1a1·y- Recent ) 

.\lon t. I.At Corona 

.1Ia lpals de los H.e lc<: hos 
\ ·01<:U.n de Los H elechos 
Ca lde1-a Quemada 

(Mllg uez) 
.-\ta laya de H a ria 

-•-
fro m t ho Saga volca no 

Caldera de S6o 
Vo lc6.n Cl6rigo D uarte 
Ca klt•ra Chica de 

):)a n Ba 1'to lo me 
Ca ldcn1. Honda de 

Sa n Barto lome 
E from Tios 

T ias 
, ·olcil!i Nuevo de 

:! l"a = S0° 
:!l'a = 84° 
1 1·a = 80° 
1 V ........ 00° 

21 ·a = 80° 
,1 -y - ss• 
1 1·a = S5° 
1 1· ........ 90° 
:!l'y = 85° 
1l'a = 88° 

21 · ........ 1)0° 
1 V ,..,_90° 

La va . 
X bo nie r of t he s t ream 
The cone 

\\' bo rder 
Summi t . 
End o r la va tong ue 
E slope 
La \"ll tong ue 

X 8lopo o r t he cone 
So ut he m rim of 

t he ca lde ra 
E bo rde r of lava 

tong ue 
La va fro m .Jl. Be r rnoja 

T ing unt611 1 1·a= S8° Cra te ,· botto m 
)lont. dc l Fuego, st rea m 11 "ct- la rge R ood Ya i7.a-Uga. 
La'.va St l'enm betw. Blocky lava on 

Yaiza - El Colfn :! Va = S:j 0 the rood. 

Sam ple n:o 6:J 
65 
6S 
7:! 

73 
74 
75 

100 
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t 137 
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» 154 



© Del documento, los autores. Digitalización realizada por ULPGC. Biblioteca Universitaria, 2023

90 

H ocks o f s a I i c co m p o s i t i on arc as bas been pointed 
out nearly absent from the island of Lanzarote and ne,·er found in the 
I slctas. E. H 1Ul.NAND J,JZ PACH ECO (I.e.) mentions the sole occurrence in 
Los Ajaches N from :Punta. del Papagayo. a sa mple of which was sub-
mitted to a chemica l analysis. lt is a distinctly porphyritic a lk. trach.,·-
ancles.ite, with I mm large phenocrysts of plagioclase of the comp. An29_ 35• 
It is practicall.,· a feldspar rock. According to the ana l. n:o 8 it is decidedly 
Na-n lka)jne in composition with n. great preponderance of the albitc 
mol. , whereas the a northite mol. is very restricted. The sca rceness of 
ma fie constituents in the rock is remarkable. 

Since the occurrence in question has not been found in the fie ld 
by the aut hor, it is not possible to state anything with certainty about 
it s ,elation to the surrouucling rocks; it rooms howe,·er most likely that 
it reprernnts an ultimate differentiate of the basaltic magmas belonging 
to the·table-lnnd rnries that composes the mountain block of Los Ajaches. 
])robably it is some dike crossing the series of lavas and tuffs, as is t he 
case in many parts of Puertcvcntura , where the old table-land series is 
ex posed (sec H AUS>:!< 1958). 

As we ha,·e fou11d from the summary in t he p1eceding pages the area 
im·estigated !"' hows a remarkable monotony in the composition 
of the lavas of alJ ages, the only exception being tJ1e trachyandesite 
occurrence in Los Ajaches. One gets the impress ion that as far as these 
lavas am concerned any different iat ion on a larger scale has not taken 
place. This fact stands in a remarka ble contrast to the conditions met 
with in the western Canaries and to a certain degree also in Fuerte,·entura. 
" ·e wi11 rc111rn to 1he question and to some comparations in a later 
chapter. 

But there are in Lanzarote some indications that speak in fa,·our of 
a more differentiated deep-lying basement in the island. I refer to the 
many c n c I n. v e s in t he lavas and to the b o m b 8 lyi ng around 
many of the volcanoes. \Ve may de,·ote some attent ion to t hcse fragm ents 
in the following pages. 

E 11clave8 a11d ·vo lcanic bombs of diff eren t aye 
Jn t he clcscripti,·c chapl ers we have short ly characterized some 

samples of rocks of basic to ult rabasic composition that have been fo und 
eithc1· as :xcnoliths in la ,·as and dike rocks or in the shape of volcan ic 
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bombs ly ing loose on t he ground in the Yicini ty of some of the ,·olcanocs. 
I n this p lace it should be eo1wenient to enu mcrn te t he types in question. 
They are few it is true but t hey offer some int erest being the on ly pl'Oofs 
of rock formations in the hidden undergrou nd of the islands in our 
area. 

I. The inclusions encountered by T . BRAVO in a basalt dike in Monta iia 
CJa.ra consist as we ha ,·e fo und (page 29) of olivine as t he chief minera l 
wit h a ugite and magneti te . The oli ,·ine is somewhat more Fe-rich t han 
genera lly is the case in the olivi ne basa lts (Fa 25-3,5°/4). T he rock 
has no feldspar, it is a, p e r i d o t i t e . 

2. From the side of Acantilado de Fa nrnra J. 1\1. F us'l':lrn. CASAS 
(1052) has obta ined some samples of granula r deep seated rocks and 
these have been subjected to chemical analysjs (da ta, see page 44). 
A coming p ublication about t he mat.tor is to be expected . It seems to 
be boulders enclosed in agglomerates P) of t he table- land series. The 
types a ,c g a b br o i cl a I r oc k s accordi ng to t he chemical data, 
not very congruent wi th those of the basalt types of t he island. 

3. From the vicini ty of the Guat iza volcanoes on t he sotaven lo coast 
E. H.ERKA~oEz PACRECO (J9JO) mentions some ejecta such as 
»hyperst heni te», bu t I could not fi nd such ones du ring a search on the 
spot. I nstead I got from the hand of T. Bn,, vo some ot her samples 
collected from bombs at Guat iza, of which one proved to be a n 
a n o r t h o s i t e, with a plagioclase of the comp. An;0_ 80 according 
to a. determinat ion kind ly made by Dr K . J . N}:UVON.EN on my request, 
wit h the use of the X -ray diffraction method. :Besides there is in t he 
sample a lso some d ia llage. 

4. Other bombs and inclusions in the lavas are o I i v in i t e s 
a nd a llied rocks. The former a re generally rusty in the surface and of 
h.igh spcc. gravity. }..,rcsh fract ures show an emera ld -green colour. I n 
the surroundings of t he new volcano Pico Part ido (page ·79) t here are 
as has been mentioned plenty of olivini te bombs, one oft hem of conside r-
a ble size. A sample from here conta ins oli ,·ine, rhomb. pyroxene and 
il'On ore. Opt ic da ta revea l an oli,·ine of the usual kind (2 Va = 84°-SG0

) 

and an ensta.tite wit h 150foof theferrosilite mol. The rock is an e n s ta~ 
t i t C p C I' i cl O t i t e. 

D u1·ing a visit in El ilfi1seo de Jl istoria, Natural in Mad.rid in the 
spring J 958 t he author got from Doctor J. M. :FuSTER, head of the 
Mineralogical Depa rl'rnent , a sampJe of a n oli,·ini te bomb picked up in 
La.nzarote. It was brought to l;,inland ,1 ncl submi tted to a chemical 
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nnn ly~is in t he t;cologica l Sun·ey. There was also made a s lide of the 
~ame rock. 

) -t ier . one finds chiefl y oli vine (sec the microphoto fig. I. plate I ) 
in anhedrn l grains. The minera l is una ltered . Besides t here are - in 
reduced quantity - grains of a clinopyroxenc, near ly colourless in the 
:flicle. Also some iron ore is to be seen. There are empty 1>0res between 
the mineral grains (white patches in the microphoto). 

The oli,,inc shows 2 V ......,90°_ The pyroxene hns a rather well developed 
prismatic clc.twngc. The ext. angle on (0 10) c ,\ y = -1 I 0 • The axia l plane 
stn n<ls .l (0 10), and t he opt. angle 2V is sma ll. Opt. cha r . is posit ive. 
It may be pigconitc. 

Except t he more even grained nuu:s of t he rock there nro a lso parts 
where the two si licate minera ls are granulated and mingled. They are 
cemented by a brown , isotropic substance that may be glas:s. ) loreO\·er 
the iron ore grains lrnxe been concentrated in these granula ted parts 
appearing in i-:ke leta l forms (see the microphoto f ig. :!, plate l ). But 
I here are a lso na rrow ,·cins of the ore in t he coarse grninecl non•grnn ulnted 
umss filling t he space between the silicate minerals. Also the cracks in 
1hc olh·ines have been im·aded by the ore mineral. 

Of this bomb there was made as mentioned a chemica l analysis 
Afler the outer she ll of weathered rock had been removed. Here the data 
are published : 

) 1111. prop. 
4:?.06~0 69i5 

0.13 • 16 
1.00 • 98 
I).S I • JI 
S. iS • l:?22 
0.li • :?4 

46. 19• 11 456 
0.8:? • 146 
0.28 • 45 
0.00 • 

Oli vi nitc (dunite ) bomb. sample 
obrnined from .\fottv de H iatorin 
St1lllml iu .:\1.adrid. LoC'R lit y o f 
1 he bomb not neorc r known. but 
ii i~ from Lu 11 ;,; o r •l I c-. 

xiorm: 
11 h :?.4 1 

U I :l.O 

.E°Sal: 

,Ii 1. i 
hy 3.5 
o l 89.:? 
lllt .... •• . ••• • .. I .~ 

O.:? 



© Del documento, los autores. Digitalización realizada por ULPGC. Biblioteca Universitaria, 2023

P20 5 

H,0 + 
J-40 -
co, 

Analyst: H . .13. \\'w.:: 

On t,he geolog.v of\ Lanzarote 

0.08% 
U.00 • 
0.0:! • 
0.00 • 

100 .34~0 

Hp 
2: F em: 

H,0 

J\"iggli va lue8: 

O.i 

s i= 5:l½, ti = 0.2, p = O.l. al = I, 
frn = !)7 ½. c = I , alk = ½, k = 0.00, 
mg = 0.90, qz =- 48 ½. ul - fm ' = 
=- !Vi ½ . al - al k =+ \/2 . 

C. f. P. \\". Classif. - , ·. l. 5. I. I. 
DunoBe 

Milgrna t,ypc ; pe ridot itic 
.Mol. p1·op. o f nol'lnativc feldspa rs % 

Ab:An:0r = 46:54:0 
!llgO: FcO = 9 1 :9 

This rock is accord ing to a ll our data a typical oli vinite or dunite 
consisting in the main of o li vine of forsteritic composition with some 
insignificant amount of cli nopyroxene corresponding to a pigeon ite. 
Ore (Ti:magnetite) rnems to be the t hird minera l component. Notable 
is t he lacking content of +:water ; it was a dry magma tha,t crysta llized 
in the depth. 

It should be interesting to have a more complete collection of bombs 
and enclosures (xenoli ths) from Lanza.rote and a lso chemical data of 
a ll the types to get an idea about the lines of differentiation that have 
been fo llowed in the interior of t he isla nd. Si nce such a search of ejecta 
etc. demands plenty of time I d id not have occasion to fu lfi l! th is side 
of the surveys. 

r. GEOCHEMICAL DATA 

T he chem ical a nalyses of rocks from ou r area made for this memoir 
a re on ly 7 in number. To th ese are to be added 6 borrowed from the 
li terature ; 4 (J. 1\1. F us•rEn, E. InARROLA y :M. P. LOBA'l'O 1952) referring 
to some deep seated rock types collected in Lanzarote but from sites 
not nearer indicated; nor have the geologic relations about the occurrences 
been com municated. They may perhaps represent in part samples of 
volcanic ejecta from the undergrou nd. Two analyses referring to lavas 
from t he Recent time are quoted from a publication by L .. FER.NAN or-:z 
NAVARRO (1,919), the one of which of a sample, whose loca li ty is not 
nearer indicated. 
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• .\mong the analyses made for the present expost the bulk i.e. 5 a1-e 
of bnSRlt la,·as (tsub-Msaltst). Only one 1-efers to a sn lic rock an al.k. 
trnchyandmsite that accord ing to E . l:I ERN.-l"-D•;z P ,, CHECO occurs in 
the southernmost part of the mountains Los Ajaches, to the north from 

T H E: X I G G L I \ " A L l: ;: S 

TABULA'l'ED AGGOHDL"\G TO THE DE:CREASIXG .IC:>: m• TH_E 
FOIUIATIOXS L"\\"OIXED 

I 
X,o 
of si 

onnl.l 
I ,; I nl I fm I c I nlk nl ulk l k I •ng I 

The rnblc- land basalt series (ol<lOBt) 

79 ½ 4.6 14 56 :?4 6 + S I .OS .66 hornblcnditic 

10 1 1~ O.:! 23½ 39½ 33 4 + I O½ .25 .S I pyroxene gnbbroidal 

S7•f O.:? :?S ½ 421: 25 ½ 3½ + 25 .23 ,i; achnahRitic I 
9:J O.:! :12 136 ½ 27 4 ½ + 27 ½ .1 7 .8 1 ossipitic 

4 117 4.0 26½ 34 % 23 ½ 15 ½ + JI .41 .30 normal sommnitic 
or normal sommait ii' 
'gabbroida l 

S 205 1.0 37½ 21 1~1 9½ 31 ½ + 6 .28 .2 1 pulaskitic 

10 

II 

Late-Tertiary - Quaternary \"Olcanocs 

87½1•·1 11••~ 54½ 123 8 . + 6½ ·.•l-7· 1 -0 I 
90 4.4 17 I 53 23 I 7 I + IO .o, 

Sub•H<,'Ccnt volcanoos (La. CoronA.) 

90 1 ·.4 10 l, 15' ll I 23 I 8 I + 8 l, I ·" I .03 

\ "olcnnocs o f the XVHf:fh centu r:v 

knula itic o r horn. 
blcn<litic 
hornblc nditi e 

knu laitic· or 
hornbh.'11tlit ic 

100 I 0.3
1
17 52% 122½ I 8 I+ 0 I .:W 1-00 horn~l~nditic or. I cssex1t 1<· gu bbro1da l! 

Youngest \"Olcanoes of the LX:th century 

79 ~:z 4.7 , 12% 57½ 22 1~ i ½ T .i .:? I .63 

87 ½13.8 15 154 

Volcnnic bomb (olivinite ), nge unknown 
5:l 1~ 1 0.2 Oi ·~ I I I~ ~ ')(J 

ka11IA it ic o r 
homblcnditie 
kaulaitic o r 
hombl('nditic 

fX' ridn1iti<· 
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Punt<l cle-1 Papagayo (8) . As was mentioned carLicr ii~ this text the author 
fai led to locate the remarkable occm rence, but has from El J.lf,useo 
Cana.r-io obtained a sample of which the chemical analysis was ca1Tjed out. 

At first we have to study the list of NIGG LI parameters si, t·i , al, fm, 
c, alk, k, mg and al- alk with the names of magma types crnated by 
Nwou. The data are arranged according the decreasing age. 

Of the mighty table-Jand basalt complex there is to our disposal only 
one chemical analysis (anal. n:o 3). The remaining 4 belong to rock 
t ypes outside the lavas. I have put them in t his g:ronp because they have 
been found inside t he northern massif. They represent deep-seated, 
granuJar types. If they are intrusive ma8ses or if t hey are loo8e ejecta 
(in tuffs?) a comi ng publi cation by J. M. Fus1'ER will bring nearer 
explanation. '\'e see that of these types two are more gabbroida l to 
som maitic gabbroidal. Anal. n:o S belongs to t he pu laskitic magma type 
an ul t imate magmat ic differentiation product of the hornblenditic 
magmas of the Java series. It stands as the only representative of the 
true Na-alka line magmas in Lanzarote. 

All the fo11owing age groups of lavas are rather uniform in composit ion; 
the magmas are mostly hornblenditic/kaula itic (to essexitic gabbroidal). 

There is not a single example of an isofalic relation. al~alk is a lways 
positive, also in the case of anal. n:o 8. 

Dia. grams 

'The fo lJowing statistical d iagrams have been constructed by using 
parameters calculated from the chemical data of t he analyses pubUshed 
in the descript ive chapters. 

1. The NIGGLI variati on diagram si: al, frn, c, alk of the rocks from 
Lanzarote and the IsJetas. 

2. The k : mg variation diagram(NJGGLI) of the rocks from L·rnzarote 
and l sletas. 

3., The si alk variation diagram (acc. to BUR-RI & NIGGLI 1945) 
of the L'tnzarnte-I sletas basalt Tocks. 

-:I-. A ternary variation diagram of the % mol. prop. of the normative 
feldspars Ab : An : Or. 

5. A comparative (joint) k : mg variat ion diagram (NTGOLI) of rocks 
from Lanzarote-Isletas and Fuerteventura (only basalts of the 
i,S"Oups B I , B II, B III and B IV, HA US>;N 1958). 



© Del documento, los autores. Digitalización realizada por ULPGC. Biblioteca Universitaria, 2023

90 

" 
"' 
•• 
50 

,, 
JO 

20 

10 

,o 60 
St 

70 

varia tion diagr,1m «i : al. /m. c. o /L· of t lie roc·k., fro m 
La nzarote and the lsletas . 

If we a t fi rs t look at the KJGOLI variation diagram (n :o I) si : al, 
/m , c, alk it is to be obsen ·ed tha t only the left ha lf of the whole range 
o f si ,·nlucs has been constructed. The right ha lf contains only a s ing le 
ana lysis, the pulnskitic magma type (si= 205). Text highes t va lue 
of ai = 117 . The lines of ,·a ria tions do not, run Yery regula1·ly, there is a 
couple of errant magma types, a pyroxene gabbroidnl and an ossipitic 
type (anal. n:ris 5 nnd 6). These two do not belong to the assemblage of 
,·o lca nic lavas, they represent perhaps ejecta (J. M .. F USTER). The sa me 
cn n be said a bout the ext remely ultrabnsic magma type (peridot it ic) 
at the ext reme left of the d iagra m, pract ica lly a forstcrite rock (si - 53 ½), 
Notable is the low va lue of alk that does r ise only at the right end (15 ~~). 
But tha t type may a lso be a n eject um (?). 

The va riation diagra m (n:o 2) l· : my or r IGG LI referring to a ll the 
Lanzarote a nd Isletns rocks is or some int erest showing a ga thering of 
the clots a t the uppe r left hand corner or the diagra m except some errant 
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Fig. S. Tho k:my N10GLI vnl'i11 tion diagram of t he .Lanzarote - Isletaa roc ks . 
Nearly nil the dota fall inlo the upper left, corner above the parameter mg 0.60 
and to t he loft of the parameter I,; 0.30. The hatched nroo with the sign Na indicates 
the field ofdot.s belonging to tho iYa-alkaline series according to P. NICOLI (1920). 

types. Most of the dots falJ outside the field of frequency of rocks 
belonging to the Na-alkaline series (acc. to P. Nrno LJ 1920; hatched area 
with •Nn, )1. Only the pulaskitic magma tY)>e from Los Ajaches (anal. 
n:o 8) shares the field of the Na-rocks. The diagram hence stresses 
the calc.-alknline melanocratic trend of most of the rocks of our area . 

1 P. N1ccL1 , Lchrbuch der Mineralogie . .Berlin 1920. Page 491. 
7 - H on, llm1u11 
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The ,·ariation diagram si: alk (n:o 3) according to BURIU and NwoLI 
comprising the basa lt rocks will divide the whole range into three groups: 
,ordinary basnltst, tsub-basaltst and ta lk. basalts,. Our plotting of the 
points of the Lanzarote and the Isletas basalt lavas demonstrates 
that they corr. nearly exclush·ely to t he tsub-basalts,, a couple belonging 
to the category of torclinary basalts,; one type falls within the limit 
of the , a lk-basalts, (enclave!). 

A long time ago A. LAcRorx1 proposed a classification of the basaltic 
lavas on the p rinciple of degree of saturation in sil icc. He mentions 
the fo llowing categories: J ) supersaturated, 2) saturated and 3) under-
satura ted lavas. In t he last named group he discerns between lavas with 
a certa in deficit in silice and lavas with a. much red uced shnre of salic 
components - treB mela1wcrates. Of these last named thern are to mention 
the anknramites and the oceanites. - lt seems that most of t he basalts 
of our area described abmTe are to be referred to the category of under-
saturated lavas, nnd many of them are nnkarnmites, nt least. This fact 
stands in accordance with the high frequen cy of ultrabnsic ejectamenta 
scattered over the ground and representing as it socms proofs of the 
abyssa l parent magmas. 

The variation diagram (n:o 4) present s the mol. ternary relations 
of the normative feld spars Ab : An: Or in the t)1>CS from L'lnzarote and 
I slet as. \Ve have here a preponderance of the a northit e mol. as may hM·e 
been expected (- normative bytowni te - to anorth ite), with some 
few except ions, of which the anal. n:o appronches t he Ab-corner 
and the Or- Ab side of the triangle. 

The comparative (join t) k : my variation d iagra m (n:o 5) (NIOoLI} 
will show the relat,ion between the rocks of Lnnznrote-Isletas and the 
b11s11 lt la vus of Fuer tevent ura (B 1, B II, B III 1111d B IV). We will find 
only a slight dffference: the F ucrtevent urnn lava s arc in parts more 
alkaline. 

Lanzarote and t he I sletas may according to a ll ou1· data ava iJable 
at the present time be considered as a sub-province of alkalipoor,olivine, 
ri ch basa lt s, grading into picrites, the mngma types being hornblcnditic 
to kaulaitic or essexitic gabbroidal. Remarkable is that t here were no 
notable changes in the composit ion of the lavas from time to time or 

1 ALFRED LAC'ROIX. La <,-onstitution lithologique d e l'Archipcl d es Comores. 
Congre8 g6ol. l nternationol. Comptes R end w do la X I Lr :o SMSion en Belgique 
1922. Liege 1925. 
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Fig. 9. An si:alk diagram (131.11rn r & XIGGLI 1945) of the Lonzal'ote - Is1etas 
hosaltic rocks showing the repartition of the points between the 3 magmaohcm. 

tcndenciei::: : •alJ.:baaalts• , Mllb-basalts• and r,Qrdinary bosolts•. 

Or 

Ab 
F'ig. 10. 'I'r-inngular % relations of the normative Ab:An:Or feldspo11, of the Lanza-

rote - I sletas rocks. 
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up to the latest eruptions (1824). The \·ery restricted a lkalinity of the 
magmas explains the feeble tendency to the magma-splitting into sa lic 
a lkaline derivnth·es1 a process that was gone on in the southern neighbou r 
Fuerte,·cntura. The production of a lka li ne magmas in this island 
compared with what has occurred in the western Ca naries was rather 
modest howc,·er. 

An. a fin al statement we can say that the n ort h -easter n-
m o s t Cn nnrian area i s c h a ra c t er iz ed by th e 

o., 

O,• 

o., 
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I 
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FUERTEVEMTV/?A X 
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F ig. 11. A comparat i,·o (joint} , ·arintion diagram l.::m(J (XIGOLI) or the Lanzarote 
-Is let.as and .Fuerte,·entura L-ocks, of the las t. named is land comprising only 

the basalts (BI. B II. 13 UL B I\') . 
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p r c p o nd e r n n c e o f a lk a li p oo r, )I g - o i i y i n e - r i c h 
ba sa l ts a pp a r e n t l y wi t h s l i g h t c h a n ges in 
co mp os i t i o n t hr o u g h the ages. 1'I ag m a. s pli tt i ng 
i n to s a I i c a. I k a I i n c cl e r i Ya t i v e s h as b ee n p r act i-
o a 11 y a b se nt. 

g. O l;-J'L IX " K O F T IU! GEOLOGIC H.I KTOHY OF TH.f: .~B EA 

E n.doyen.e even t s 
~ ow we ha.,·e to sum up our experiences won by the fie ld observations 

and in t he Jnborntory nnd t ry to picture t he development that led to 
t he geologic struct ure of the area.. In doing so we ha ve nt first to consider 
the events connected witl1 the volcanic outbul'sts and the fracture 
displncements, la ter on we wi ll look at the exogene processes. 

Considering our ,·olcanic a.rea as a whole we have to remember 
t hat it is only a par"t of the eastern Canaria11 area: the island of Fuerte-
,·ent urn belongs to the same region. Jn fact these eastern Ca naries have 
once formed a si ng le land mass, maybe also sometimes connected with 
t he near lying part of Africa. 

The oldest complex that appears in th is eastem rngion is to be found 
in } ... uerteventura (H AUSEN 1958) and it consists of a mighty spi li te 
complex turned on edge and in t ruded with a nurnber of deep seated 
intrush·e bodfos of pyroxenitic, gabbroida l, cs exitic, nepheline syeni t ic 
and a lk. syeniti c composition, not to speak of a mu.ltitude of dikes of 
Y{ll'.)' ing composit ion. This spilj te complex has a genera l mTE t rend , 
and it is apparent t hat it continues from Fucrteventura st ra ight to 
Lanzarote under the bottom of La Boca ina st rnit . I n Lanza.rote this 
old rock ground is howcvel' not exposed in t he surface; we can only 
suppose its presence. The geologic age of this basement complex is 
uncerta in , but it seems that the diastrofism that has tumed the spili te 
series on edge may belong to the Hercynian orogeny, manifested also 
in the nea t· lying coastal a rea of Africa. 

This basement was then during a large time span base-levelJed , 
n penepla in was worked out. 'fhis smooth surface was in the early Tert iary 
ti me covered wi th sheets of oli vine basalts repeated ly. Also t uffs and 
agglomerates pa rt icipated in t he bu.i]djng up of the so-caUed ta ble-land 
series. Over the eastern Ca narian region there was created a vast basa lt ic 
table-land that maybe reached also to the west over t he present western 
Canaries. 
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Remnants of this basa lt ic table-land - composed of ol.i vine basalts 
of mostly picritic composition are stilJ to be ~cen in :Ftiertevcntura in 
the so-called eastern Cordillera (HAUS£X 1958), in Lanzarote only in 
the northernmost and the southernmost parts1 where they appear in 
the ~haJJe of eroded horst mow1tains. 

The lavas found in Lanzarote belonging to this table-land series are 
more uniform in composition than is t he case in :Fuertevent ura. Jn t he 
Jatter isJand t he ]a,·as are in parts a lso plagioclasc-rich t.YJ>eS 1. MoreoYer 
there are rather plenty of salic deriYatives - nlk. trachytcs and 
phonolit c8, part]_\, as smaller laccoli ths, partly as plugs or dikes. I n 
LanzRl'OI e fS t1ch salic fractions of the basalt magma are nearly absent 
as fo r as is known - there is only one small occurrence of a t rachyanclesitc 
to be registered . 

In the I sletas and in Graciosa there are no visible parts of the table-
land basa lt series. The sudden break of the series in the north cape of 
Lanzarote, Punta 1;-ariones, suggests the ,·ision of a former land mass 
far to the north, but this continuation has apparently been cut off by 
tectonic displacements. 

The ancient basa ltic table-land had in the course of time been ,·ery 
dissected by fractures and displacements, so t hat much of it had been 
depressed to lower levels and gone out of sight owing to later co,·ering 
by volcanic and sedimentary deposits. The geologic map of Lanzarote 
is in this senF.e a very good i!Justration: there have been left behind only 
scattered ,·isible remnants of the former table-land . 

One of the most imposing lines of displacements is the fault scar;p 
along the northwestern coast of Lnnznrote - Aca nt ilado de Guatifay 
and Fnmara, severa l hundred of metres high. Grnciosa that forms a kind 
of foreJa nd may represent a pa.rt of the sunken western wing. Nothing 
is seen, it is true, of the table-land formation in this island, but the 
Quatem ary volcanoes there must hn,·e a basement upon which they ha,·e 
been accu mulated, and that basement cannot be anyt hing but the named 
form ation. 

Long before the fracture moyements ceased , erosion took over its 
destructive work1 and an elaborate system of lxurancos came into 
ex istence in the standing horst mounta ins. This erosion 1>eriod was as 
it seems of rather long duration , it corresponded part l_v to a pause in 
the enclogene e,·ents. 

Then there followed new cycles of ,·olcanism. At first we ha,·e to 
----1 Sukolo vites sen8u, LACROIX (silica• isupersaturoted ). 
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mention the Late-Tertiary (?) and the Quatcrnn.ty ,·olcanoes piled up 
to a great number alJ oyer the area inYestigated. In Fuerteyentura. 
volcanoes of this category were relati,·ely sparse, but in Lanzarote 
they grew up in a bundance, often to considerable dimensions. The lavas 
show a rather monotonous composition. Much pyroclastic material was 
al~o depo~ited o,·er the surface of the islands. In Lanz.a.rote there is 
a striking li11ear arrangement of the cones, as may be seen from t he 
geologic map. Most of the cones was gathered in the middle sector of 
Lnnzarote, an expanse between the northern and t he southern horst 
mountains. This middle area may be considered a sector of subsidence 
(tectonical graben). 

All the lavas and other materials produced during this pel'iod of 
act ivit y arc of oli vine basa ltic composition. The cones themselves are 
no Jaya volcanoes , bul composed of slags and scoriae, lapiJJis a11d ashes. 
'fherc were many phases of ,·iolent explosions. Owing to this production 
of loose material large craters were formed , often caldera-like, and most 
of t hem have their northern sector open. That depends on t he fact 
that tho trade winds dominated already in t hese limes. 

Later on - in Sub-Recent time a new volcanic cycle started, this 
time confined to Lanznrote, a11d especially to its northernmost part. 
Neither Graciosa nor the Isletas were affected . The most remarkable 
of the Sub-Recent ,·olcanoes is Montana La Corona standing on the upland 
of the northern horst block. It was a ,·ery producth,e volcano sencling 
huge masses of Ja,·ns down the eastern declivities of the horst mountains 
here and filling with them some old barranc08. Also to the west thern was 
an outflow, here in the shape of a narrow stream that spilled down the 
Acantiladode Guatifay to the beach at El Rio. The lavas are of the oli\·ine 
bnsnltio kind approaching picrites in composition. 

The eruptions of La Corona and the other volcanoes in the vicinity 
took place at a time before the arrival of the first European invaders 
in the Canaries, and L. FERNiL,~rnEz rAVARRO is of the opinion that the 
eruptions occurred about JOOO years before Chr. In CYery case the lavas 
nre alJ of a fresh aspect, justifying the signature Sub-Recent. 

There seems to ha,·e been a long break in the ,·olcan.io activity 
in later times or up till t he XVITI:th century, when in the year 1730 
the famous six year 's period of ,-iolent outbursts started. This Recent 
,·olcanism was confined to the same middle sector that had been the 
stage in Quaternary time of the endogene manifestations. This time 
the ln,·n and ash production was copious and no less than 1/4 of the island 
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was affected 01· devastated. The lavas seem to be of the usual oli vine 
basalt ic kind. - The most important of the erupt h,e centres was Mon ta ii.a 
del Fuego, in the rnali ty an old volcano named Timanfaya. Subterranean 
heat is still lingering on in t his mounta in. 

'l'Jrn volcanoes that now appeared were in t he same way cont,rolled 
by large fissures or volcano - tectonic lines as was t he case ,vith t he 
Quaternary volcanoes. Also the general trend of t he rows remained 
about the same. 

No signs of this young volcanism are to be found in GTaciosa or in 
the I sletas. 

The production of volcanic material in the named six year 's period 
was so copious that i t exceeds a ll the effusions in quantity of the other 
Canaries, including ]:"'uerteventura, if we do not coun t with the old 
effusions t hat created the basaltic tab1e-1and series. Remarkably enough 
these large outbursts in Lanzarote appeared rather unexpectedly or 
without any preced ing notable subterranean unrest. The outbreaks were 
a revival of t he old Quaternary lines of eruption (lines of weakness) 
and that occurred after a time span of cer tainly hundred thousand of 
years (1). 

Th is remarka ble activity faded out rat.her suddenly, but a minol' 
rev iva l took place nearly one hundred years later on - or in the year 
1S24, when within the same old stage of events there were erupt ions 
successively at three points. The out breaks were of relative ly sma11 
amplit ude characterized in par t by the production of hot water 
(Tinguat.On). Also these lavas are of the oliv ine ba sa ltic kind. 

In Fuerteventura no outbursts were $een in t he six yeaT 's period of 
t he XVIIl:th century, not even in t he fo llowing century . The relat ively 
fresh volcanoes crowded in t he nort,hern part of t hat island may belong 
to the Sub-Recent period and hence t hey are perhaps contemporaneous 
with t he cones in t he northemmost part of Lanzarote. Also t he young 
volcanoes of F uertevent ura are oli vine basaltic (basani toid) in 
composition. 

As far as t he petrochemi cal trend of our sub-province is concerned 
it is apparent that t here is but a slight a lkalinity in t he basalts to be 
seen and this fact expla ins also the very insignificant amount of salic 
a lkal ine derivatives, pract icalJ y to be neglected. 

The xeno]jths in t he lavas and dikes met with in the area and the 
bombs ejected from the Lanzarote volcanoes of different age revea l t he 
existence in t he depth of an assemblage of granular rocks of oli vini te 
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- periclotite - anorthosi te composition . ff these types belong to the old 
ba~cment cannot be stated ; it seems more likely that they are the abyssa l, 
d ifferentiated parental magmas of the superficial products. 

Exoy e ne vroc e sses 

In spite of the fact that Lanzarote and it s satellites are of a 
pronounced volcanic na.t,ure we wi ll find in the area a lso p lenty of purely 
exogene achievements t hat have a lternated with the construct ive and 
the destructh·e endogenic changes. The geologic records of the former 
category of forces consist part ly in the erosion and abrasion form s, partly 
in the sedimentary layers of the is lands. \Ve may at first look at the 

eros -ion r e lief 

of t he islands, includ ing the coastal morphology. - In a region of 
decided ly volcani c nature t he basic ques tion to be dea lt with is to what 
extent t he two antagonist ic geologic forces haYe battled one against 
the ot her and what has been t he end result of this st ruggle. 

Looking at t he islands in particular one wi ll find that the outcome 
has been rather different in the different parts of the area.. 

In t he Isletas and in Gmciosa there ha,·e not been left behind any 
notable ~igns of running surface water. Them ei lands are too small and 
the climate is too dry for such an activity. Instead the marine abrasion 
has been vigorous and has in the coun·e of the Quaternary a nd Sub-
Recent ti mes achieved considerable resul ts. The max imum of eff iciency 
has been of course on the windward side (prefera bly in northwest) . 
Roque clel E stc stands as a n impressive witness of the abrading power 
of the waves. 

\Vith the main island Lanzarote the t hings happened in a more 
complicated way. Here the marine abrasion has in the windward coasts 
developed the same force as in t he sma ll islands and good exa mples are 
to be fo und : steep sea cliffs, such as Punta :Fariones a nd the acantilado 
1:1 long El Rio (origina lly a fau lt scarp ). :Moreover we have in the island 
ra ised beaches showing signs of former (Quaternary) abrasion. But 
Lanzarote has a lso typica l erosion landscapes: the horst mountains in 
the north and in t he south. The formation of this erosion relief is not 
very young - it nntedates the great displacements a long Aca ntiJado 
de Farnara and at the pla in of RubicOn in the sout h. 

\ Ve may' here look somewhat nea rer at the two erosion landscapes. 
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'J.1/ie G'uati/ay - F amara. highland. 

This ,neseta is on ly an eastern remnant of a formerly wide table•lancl 
cut off by t he Famara fault. The original drainage pattern can therefore 
only in part be reconstructed (see the topogr. map fig. 12). In the eastern 
and southeastern (and southern) slopes there are several barrancos and 
valleys, some of which ha.ye previously been mentioned in connection 
with the description of the rock grou nd . These valleys rad iate from a 
centra l meseta. of nearly 700 m elevation as is shown by the map. In the 
extreme north they hiwe t he shape of barrancos with a narrow cross 
profile and a steep gradient. Further south they are genera lly open 
valleys with a bottom gravel fiJJ. Only Barr. de Tcnegu ime is in its upper 
course very deeply eroded and canyon-like. Downstream it broadens 
suddenly and ends in the p lain of Vega de Guatiza. 

In spite of t he dissect ion of the ancient table-land jn quest ion there 
has been left behind a bit of the old watershed of the erosion rel ief. 
La Corona and Los Helechos, the most important volcanic cones h1 the 
region of Guatifay-Fanu\ra stand on such a watershed, and the IM·as 
issued from these orifices have used the ancient fl ow directions - to the 
east and to the west. Many of t he valleys, such as Valle de Mltguez and 
Va11e de Haria hM·e however ))lost their heads*, a most curious sight 
for one who follows the upstream course. Suddenly he stands nt the border 
of a precipice of se,·eral hundred m a ltitude with the i--ea shore straight 
down . It has been formed an oneside deyollada. 

The old valley systems would be well visibles if there did not· exist 
the Java floods that have not only filled some of the va1Jeys completely 
but also covered the sec. watersheds clown to t he coast (in t he east). 

Ifwe now look at the condit ions in the southern massif 

Los Ajacltes, 

the old erosion relief is better conse1Ted there , and no vaJley heads have 
been cut off by fau ltings. But the main watershed is one-sided : the 
western declivities have ent.irely disappeared thanks to faultings, and 
the plain of Rubic6n indicates the amount of displacement. The fol'e lanc{ 
consists as we a lready have found , of the old table- land basalt series, the 
same that is met with in Los Ajaches . 

The Yalley erosion in these mountai ns has reached a rather mature 
stage, and the cross-profiJc of the va lleys is openly V:formed. Lower 
down the ,·alleys broaden still more, but shortly before the ir mouth 
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at the coast they have to cross a rock te rrace a · canyon. This 
is apparently a later adjustment due to the rise of the land in a time after 
the longitudinal profile of the va lley wus worked out. This terrace 
may correspond to a stage of the ocei\11 le,·cl in t he Quaternary time 
(Monastirinn?). 

In the region of Tias at the south coast (to the west from An-ecife) 
I here is a we ha,·e seen, a sma ll area where the old basement is ex posed 
and some old barrancos have been left behind, not co,·ercd by lavas 
from the Quaterna1·y Yolcanocs c1ose to the north. 

\-Ve ha,-e found from the foregoing data that L'lnzarote lacks a ma in 
watershed, most of the relief is controlled by fau lts a nd by volca nic 
accumuJa tions. The northern and t he southern maEsif a re subordinate 
parts of the island, contrasting aga inst the dominating ,·olcanic forms 
in the nature of Lnnzarotc. 

Se di ,11, en ta rv devosits 
Lanzarote and the I sletas arc as we }1aye Eeen chiefly of ,·olca nic 

nature. Most of the relief owes its origin to the endogenic forces bot h 
of accumulath-e and of destructh-e kind. That is especially true with 
the whole middle part of L'lnzarote, a real tnature reserYat iont of ,·olcanic 
phenomena. There are ne,·crtheless in var ious parts of the area 
i1westigated severa l kinds of ~ecl.iments, partly d.i agenet izecl to rocks, 
partly Joose accumulat ions. 

If we look at Lanzarote, this isJand has as we ha Ye found at least two 
separate areas of erosion re lief. \'a lley making ought to hn,·e its corre-
spondence in deposition of cletractecl material. Such materia l has howe,·er 
in t he areas referrecl to , been left behind only in sma !Jer quantities. 

Then there are ot her kinds of deposi ts such as limestones and sand-
stones of calca reous composit ion, drifting calcareous sand, chemical 
p recipitates of calcium carbonate (travert ine), basin a11 uvium. Moreover 
~ve have to ment ion t he soils, t he climatic react ion products of the 
superpficial layers of Eecl imcnts. 

A genera] cla ification of the sedimentary deposit s of Lanzarote 
and the Islctas may appear as follows: 

I. Limestones of marine or lacustrinc origin 
2. l 'crrcstr io calcareous sandstones 
3. 'J'rswcrtine incrusta t ions 
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-J. Terrcstric sands and gravels. Drifting sa nds 
,}, Lit tora l sands and gra,·els. 

J ha,·e in t his list pu t the groups accotding to decreasing geologic age. 

1 . L i111ut1Jne1J of 11mri11e am/ foc111,rri11e v ,.iyi11 

During an excursion from Orzola to t he vicinity of P unta F nriones 
(north cape of Lnnwrote), where the basa ltic tnbJe.Jand series is ex posed 
in profiles of se,·cra l hundred metres a lti t ude l found in the lower part 
of t he precipi ce fa cing Orzola limestone and lime-agglomerate layers 
underly ing a might y :<cries of the old basalt lava banks. The uppermost 
la.yc rs of the secl irnont consist of pure , fin e grained , nea rly marmori zed 
cream-colou red limestone, and the ha nging basa lt lava sheet shows a 
knife sharp limi t agai nst the substra tum . Lower down the limestone is 
gett ing more a nd more impure, in te rmi ngled with fra gments of Ja,·as. 
At the sea border it self there ap pears aga in a basa lt- lM·a ba nk. The 
whole series of t h iij unexpected sediment attai ns appr. 30 m. 

To my sur·prisc I fou nd in the uppermost of the limestone layers 
(the purest ones ex ploited on a sma ll sea. le) shell · of Helix embedded. 
These shells are very well conserved , and with some care they ca n be 
collected in a great number. During a second ex ursion to the sa me loca lity 
1 was in company with the Alea.Ide of Haria Don i\lA.RJ.A NO LOP EZ 
, OCAS, an amateur malacologist, and this gent leman collected a great 
nu mber of shelJs of Helix. The collect ion was said to be sent ton. specia list 
in Mad rid to be proved if the age of the stratum on t he basis of these 
find s could be est imated. Up to the present time t he n.uthor has not 
get, any informat ions a,bout the matter. 

The occuTrcnce of the snail fl elfr in these sed iments is naturally of 
pa ramount in teres t , since it indicates that during the effu sion of the 
Ja,·as be.longing to the table-land series (the oldest formation in Lanzarote ) 
there existed a l.erra f inna in the region in question where lime carbonate 
(in a pond or lagoon?) was se<limentecl probably as a chemicaJ precipita te. 
The limestone belongs consequently to a fai rly remote period - perhaps 
enrly Tertiary. 

Th e occ urr e n ce at Punta Far i on es i s t h e 
fir st find o f f oss iliferou s se dim e n ts in t h e o l d 
Ca n a r i a n b as a I t f o rm at i o n. 

In t his connection we may briefly reca ll into memory some data 
mentioned about the sediment s of Oraciosa (page :34). It is a limestone 
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occurrence at the southeastcrn shore of t he island exposed in t he beach 
and well to be stud ied at low tide. There are se \'era l layers of limeslone 
nnd a lso conglomerate layers wi th well rounded pebbles of some dark 
coloured limestone variet ies. The series is cl i s I o ca t e d with a nort horn 
inclination. Hence thCEe sediments cannot be of ,·ery late ela te, their 
posi t ion seems to be correlated \\; th the great displacements that 
created the Guat ifay escarpment. 

During an examinat ion of t he tuffitic semi-ca ldera Caldera del 
CuchiJJo in the vicinity of S6o I found as has been mentioned among 
the numerous bombs in tho tuff materia l a lso limestone with remnnnts 
of shells. The origin of t his Fedi ment must be sought for in t he under-
ground that underlies the low region of S6o (with its volcanic cones). 

Since the position of Caldera clel Cuchillo above the sea level is rather 
insignificant (base 50 m). it is to be assumed that the limestone with its 
basement has been t hrown clown during the d isplacements that hM•e 
a ffected the whole lowland of S6o and the plains of J:>eneclo. 

Another find of limestone ejecta has been mc11tionecl from the isleta 
Roque de) Este, o.nd here the bombs show a rnarmorized condit ion. 

'to doubt t l1esc fragment s ha,·e also been forced to t he surface by 
explosions from the deep in terior a nd embedded in the brown tuffs 
that built the major part of this isle/a. 

This kind of sediment is not ,·ery well exposed in t he surface because 
it is mostly co,·cred with younger alluYial material. In the paper by 
E . J-IE1rnA ... "l; DEZ P ACHECO it is not ment ioned at all . I luw e found 
occurrences of such a sed iment in se,·era l places, as wi ll be nea rer described 
in the following. 

The sa ndstone is in the rea li ty an oolite limestone but of rather 
britt le consistency so that t he grains are easiJy disin tegrated. Its texture 
is elastic and a st rat ifi cation can be seen alt hough it is not very d istinct. 
Apparent is t he fact t hat coarse grained as well as fine silt layers are 
absent. The rock seems to be rather equigranular, hence the slight 
stratification. In some places there are howe,·er layers consist ing of 
a tconglomeratet i.e. accumulatecl masses of t he fossiJizecl nests of t he 
genus A nl<Ypl1ora. The rock makes the impression of an eolic sedjment , 
but on the other hand there ~eems to 111.we been also ru nning water at 
work during the sediment ation. Jn eYery case the sediment is terrestric, 
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a fact that cnn be proYecl by the presence of fossi l sheJls of Oaslropoaa 
such ns Helix and Ste:nogyra. 

Owing to the softness of the rock i t is easily destroyed by exogene 
agencies. The sed iment is therefore conserved only in such places where 
i t has been sheltered in a rnlat ively deep posit ion or where i t has been 
covered by some hard layers Jjme-cementecl. 

If we begin in the northern part of Lanza rote we wi ll find hero some 
remnants at the foot of Cuesta de Fnmarn, to the west from Villa de 
Teguisc, at t he eastern rim of the plains of Penedo. All the piedmont 
cones and -slopes here consist in their interior part of tl1 0 sandstone 
in question. I t would be entirely concea led by hard superficial layers 
of gravels and to.sea if there did not have becll eroded a number of 
ba:rrancos leading from the cuesta down to t he lowland . These barranroo 
n1-e very narrow and several metres deep, and the sides are walls, showing 
the sed.iment in good vertical profiles. The sands that cover the plains 
have been extracted by way of these narrow barranC-OS. It is conceivable 
that in t he undergrouu<l of t he same plain there lies the sa me sediment. 
Now it may lie below the sea level, but earlier , iu the Quaternary 
glacial periods it was on terra firma (due to regressions). 

Maximum thickness of the sandstone in the ravines may be appr. 10 m. 
Another occurrence of the same yellowish calcareous sediment is 

on the other side of the island, in the reg ion of Guatiza. During an 
excursion around the broad volcanic cone Montana Tinnrnala (323 m) 
that lies only l km djstant from the sea border, I found on a level of 
about 50 m above the sea, an extensive layer of the same calcareous 
sediment having ooli thic microtext ure (see fig. I , plate VIII). 

StiU another occurrence was met wi th a short distance to the north 
from Aeropuerto de Guasimeta, where a barranco has d isclosed t he 
sediment that seems to measure a t hickness of ab. 10 m max. 

:More of such remnants of a sedimentary cover were not found by 
the author. It is conceivable that there is still plenty of it in other parts 
of t he island, they may be hidden beneath superficial layers of gravels 
and also drift ing sands, wh.ich last named are derived from the oolitic 
sandstone. It is moreover not impossible that similar sediments have 
been overridden by the lavas or covered by t he ashes from the latest 
great outbursts in t he island. 
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u. Superficial terrestric tra rtrt ine incr11stat fo 11s 

Lnnzarotc is like its southern neighbour FuerteYentu rn. ex tcnsh·ely 
covered wi t h the so ca lled tosca blancaor c,rnto blanco, n dense fine-grain ed, 
concretionary limestone that can be of grent purity in it s more 
superficial parts . This limestone cO\·ers all the parts of Lnnzarote not 
affected by the you.ng ,·olcnnic outbursts (from the »historic t imet), 
but t here arc variations in the thickness of the incrnstntions. 

This formation may be considered a- chemical precipitate concentrated 
from the lime bicarbonate solutions that haye risen from the underground 
due to evaporation in t he surface. The great quantities of lime required 
for t he precipitates have been furnished by the lime content of the 
common minera ls in t he rocks of t he island - the basa lts. Most important 
of these minera ls are the plagioclases and the pyroxenes, to a smnU 
degree the a patite. The process including the migrat ion oft he bicarbonate 
solutions to t he surface and the precipitation layer after Jnyer requires 
a special type of climate, characterized by alt ernating wet and dry 
sea.sons. A certain amount of rain is necessary for the ground water 
accumu lation , and insolntion indispensable for the capillary ascending 
movement and for the evaporat ion . Such conditions are no more existing, 
they must have governed the island in Quaternary t ime with more marked 
seasonal changes. 

The tosca blanca of Lnnzarote is not of the same economic importance 
as is the case in }'uerteventura, where the.re exists a li me industry . 

.J. 1'trrestrio sa11ds mid yrm:els. Dl'ijti,iy d1111e B<mds 

There exists n, great contrast between Lanzarote and }"'uertevcnt ura 
regarding t he accumulat ion of flu via] sa nds and gravels as weU as so • 
caUed piedmont gra,·els, not to speak of t he creeping debris of Ute 
mounta in slopes. This difference lies in the foot that Fuerteventura 
is mainly an old erosion surface, over which river t ransport in earlier 
times has gone on, whereas Lnnzm·ote has onJy small areas of erosion 
relief and areas of accumulation. 

Looking around in the island we will howe,·er find here and there 
some more insignifica nt valley fills of grin-el and sand, and cO\~ered 
plains. That is t he case with the plain of Rubic6n in the south, in the bot-
tom of the broader valleys in Los Ajaches (Valle de FemCs) in the region of 
Aeropuerto de Guasimeta ( \ V from An-ecife), in Yega de Guatiza and 
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along the sotavenlo coast from the last named place to Arrieta including 
the lower course of the valleys that here ha,·e their ends. 

The sands and gravels deposited in the places and stretches 
enumerated have been laid down by intermitten t rivers as it seems in 
earlier times, when the cl imate wa1S Jess arid. - The most extensh·e 
alJuvial plain that lies to the south from Colfo de P enedo seems to be 
in the main a tectonic down throw that has been filled wit h limestone? and 
Quaternary calcareous sa ndstone, in the surface hidden beneath modng 
sands. 

In the I sletas there are Yery sparsely alluvial deposits carried to their 
place by running water , such as in the northern part of Graciosa and in 
the center of AJegranza. 

Drifting sands are generally of more common occurrence. The most 
important train of such fine calcareous migratory sand masses runs 
N - S across Lanzarote from Bahia de Penedo to the coast of Guasimeta 
(solavenlo). This broad zone is narrowed where it crosses the chain of 
Quaternary volcanoes (region Zonzamas) but this obstacle does not prevent 
the general migration under the impact of the t rade wind. This wind holds 
sway nearly the whole yea r. The sand masses have been loosened from the 
above described calcareous sandstone that lies in the lowland of 
Penedo and a lso in patches more to the south. The sand transport stops 
at the sotavento coast where a broad pfoya or beach of fine sand has been 
formed st retching for miles to the west from the capita l Arrecife. 

The ultimate source of the ca lcareous material seems to have been 
mar ine shells and foraminiferan ooze (of Quaternary time). 

G r o n n cl w a t c r as p e c t s o f L a n z a r o t e. - The recovery 
of ground water both for domestic dema nds and for irrigat ion cultures 
is a very serious problem in Lanzarote as has been ment,ioned a lready in 
the introduction. There has in the course of time been made much 
prospecting work to get t he ground water , but nearly always without 
success. Most of the island is extremely devoid of infiltrated and stored 
atmospheric water; no rains, except occasional showers have been 
registered since past centuries. And these showers do not appear e,·ery 
year, it can pass seYera l years ,,vithout any prec ipitat ion. 

The island jg however in some way a rnceptor of the atmospheri c 
humidity although mostly n o t in the shape of rain. The trade wind 
clouds bring some moisture especia lly during the night , when they 
strike the cooled ground. The earth and the stones are thus catching 
some moisture in t he from of drops that percolate into the ground. The 
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rough lapi ll i (arena) that is brought to the fi elds to cover the cu.ltures 
do not only prevent the evaporation in the course of t he day, they help 
to concentra te the moisture of the low fly ing clouds in t he night. In such 
a, way t he field cultures have been made possible, and most of 1"110 

cultivated a reas are therefore coYered with t he black arena. 
The occasional showers and the night moist ure condensation help 

to fill the domest ic tanks or los aljibetJ with water that stored in this way 
will provide t he household with drinkwater a ll t he year round. 

In later t imes the Insul a r Govern ment has made great efforts to 
provide the capit,a l A rrecife with wa ter that genera lly has been brought 
by sea transport. A water ga llery (a tunnel-) system has been opened 
in Acantilado de :Famara a b. 100 metres above the pla in of Pcnedo. 
Here deep seated ground water has really been found and more is to 
be expected when the tunnels are prolonged into the mountain massif. The 
water here accumula ted has percolated from the upper regions (the moun-
tain summits) whi ch a re stricken by the driftingcloudsofthetradewind. 
- A pipe line (25 km) has al.ready been established from here to Arrecife. 
The author is not fully informed if t he question of recovery has been 
tsfitisfa ctorily sett led already. 

So i I s o f L a n z a rot e. - The superficial decomposition 
products of the a lluYiaJ deposits in the lowlands and in the slopes of 
the ancient rock ground are the result of climatic influence. The process 
has hitherto not been more closely invest igated but. according t.oexperiences 
won in the other Canaries by \.V. L. K ournNA (1956) the arable soil seems 
to correspond to the so-called *rneridionnle J(alkbraunerdc* (meridional 
brown calcareous earth ). 

5. l~ittorol sands and ym!N!la 

There is not much to say about these kinds of accumulations. Marine 
beaches have been formed where sand masses have been d isponiblc as 
is the case a long the sotavento coast, as was j ust mentioned. Another 
strip of sand coast is in the extreme south, W from Punta Papagayo 
(Playa Blanca). Graciosa is a l~o bordered by sand beaches; gravel strings 
a ppear where rock cJiffs have been attacked (N coast). 

Rather mighty graye] accu mulat ions a long the shore line are to be 
found at he sotavento coast of Los Ajachcs, where an old marine rock 
terrace has been abraded and where the barrancos that here have theU' 
end , have delivered plenty of gravels from their beds. 
8- /1 a.111 Jla.uu11 
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An imposing barrier Lies off the lagoon of J a nubio on the barlovento 
coast where Salinas de J anubio are situated. Another barrier lies in El 
OoJfo at t,he foot of the old volcano of the same name. 

R emarks about tlte accomrxinyiny yeol.ogic map 

The geologic map in colours accompanying this memoir has been 
constructed on the basis of the topographic map of Lanzarote in the scale 
1:100 000 kindly put to the author 's d isposal by El Museo Canario. This 
map does not show much more geologic part iculars than what will be 
fo und in the old coloured map by E. HERNANDEZ P AOHE0O (1 910). The 
contours are however corrected in the present map according to the 
measurements carried out in later t imes. 

\1/ith the necessary reduction for the publication the sea.le has been 
changed to I: 200 000. 

Contour lines illust rating the relief conditions of the island have in 
parts been left aside owing to t he out most difficul ty to fo llow them in 
the original base map. 
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Fig. I. .-\cnntiludo de Fnm1lrn fiU'ing .El Hio, no rth e rn J)(ld, of Ln11;,;11roto showi n~ 
the ho ri ;,;on rnl Ke ri t•'! o f bttsHlt-la,·as and i.uffs nbruptly cut o ff by n great foult 

followini:t tl w Wf'stc• rn s ide o f the mountain block. Looking ~ \\'. 
Photo hy II . II n 1050. 

Fig. Acnnt i lndo d e Fum11r11 , looking south , with P layu de Pcue,lo 10 1hc riL\'111 . 
The s lopes 10 tilt' left ind i,-,11<• n fo rmer con ti nuitlion u p to 1l Wllt c rshed . 

Pho to hy II . 1-1 n l !lJt1. 



© Del documento, los autores. Digitalización realizada por ULPGC. Biblioteca Universitaria, 2023

Plm e II 

F'ig. I. 1-'it·o 1--'1utido from the no l'th -wcste rn ~ide . o volci) no from the X\"l.ll :t.11 
e(•n 111ry . 

f' ig. ,2-· Look ing no rth from /,, cuesta o,·cr \ ' illn d e l lorin 10 )lontn iia I.AtCoro ,m 
(in I ho bac k~round .) 

Ph()to frnm II post cord . 
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Fig. I. A di s tu nt ,·iew of the ,voung volcnnic lnnd ,;eilpe !n the X from the rim 
of 1 l1 p c rnt e r o f :\l.o ntni1a d d F 1u-go. 

Fro1r1 11 pn-;t cu rd . 

Fig. .\ l ,iin Cl'fl 1t:1' nf \1 0nt11 fm dd F t1f'j.!O ,;ee11 frorn tli o so uilu.: n1 rirn , L orno d o 
Azufro. 

Pl 1nt<> h.,· 11. 1-1. 11 l !l:10. 
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F i~. I. A fi mo ll la va fol l rC"nm issued fro m a second ,1ry , ·c·11t ut the foot of Monrnfin 
del F u<'~n. ;\ h<•rni to in the bae kg rnund . Looking cos t. 

Photo by fl . 1-1 11 19,i4 . 

Fi~. :! . The ne w vo k·nno Tinguut On fromthe XIX :!11 cc• utury 8C'<.'11fromthc we>11. 
Bloc•ky lu vn in tlw fo rc-ground. T he autho r s tnnds in n s moll g ully , a long whic h 

l1ot wot c- r ('i'l(•Apcd d uring tl1e e rup1 io ns. 
1-'hnt o by T . B11A VO 19:; 4 . 
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Plat e l 

F ig . I. \ ·otcn ni c ejecturncutum composed of allotri o m. olivine g rains (fors te rit e) 
with :;o rne ore and empt.v po res . Sample o bt,1ined from th e r..nnzn1·ote-collcc.- ti on 

in i\l useo do H istoria Kat11rnl. .l\11.1drid. 
Xi e. // i\t ngn. 8 X . 

Fig. Anoth er pnrt of the &une bo mb showing !,!'rllnu luted o li ,·ine and pyroxene 
(pigeonit c) wi t Ii some ske leto\ ore ond g loss substu nce . 

Xie. + 1\fogn. 8 X . 
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Plate JI 

Fig. I . Pf' ridot i t 1• L•nclnsu ro in fl, dike rock showing 11l lnt riom. gruins or oli \·inc 
ond uugi10 (11p1x•r pu1·t. right ) und em pt,v p111'l'S . Oro is p re;.w111 1~111 not seen in 

the pit·t. :\lonwiid C'li:iro. 

Fig. :!. A.nothc r 11nn of the &11ne rock showin(.:' gmm 1l111io11 1,r olivine. ouµ:i1 c· 
ond ore. 
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Pluto 111 

Fi!£. I . Bl'own l'immc( I olivine pl1c1iocr_vst s in il fi ne grnined l>ilSlc 1·011.sisting of 
plngioclnsc. 1u1g it c nnd ore. Pores in the roc k arc e m pt ~' - Uwa IX'CI in tlic ha.su it. 

series cx1)()8C( I i n A cnntilado de Fil r iones (;\ <:·ape), I .• o,w.arotc. , 
Xie. . i\loE,!n. 24 x . 

Fig. :.!. Oli vino b0Ht1h o f picl'itic comp. with euhcdrul ol i\"inc phcnfK•rysts l'immed 
wi th bowlingit o 11 11d ly ing in II pustc consisting of plug .. ougit.o 11 nd ore. Vallo do 

Tcmisa. port. of LmwJH-Ote. 
Xi<' . . M ogn . 2-4 x . 
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P lat.e lV 

.Fig. I. Olivine ba sa lt (plog ioc losc-rich ) with spo ,~ ly phc nocrysts of o livine 
nnd aug ite in n pas to cons is ting o f p lug ., aug ite nnd ore. Quntcrna ry lava at Puorto 

~oos, t.o t he nort h from A .. r recifc, l..,unzaro to. 

Fig. 2. 'l'rac hyandc:aito wit h st ray phe nocrysts of a S o- r·ich plogioclnse in n f ine 
g roined pnste o f o lk. fo ld.spu r m ic rolites with t ra.chyt o ida l texture . :.\lnfic mine mls 

as pseuclom orphs. Loa Ajaches, X fr. P. Papagayo, Lanw. rote. 
Nie. +. 'Mago. S x . 
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Plato V 

Fig. I. Olivine boMh., ,·csiculo r. with phe noe1·ysts of o li vi 1li.' in n llroundmass 
of augite. ping. nncl o re (abundnntly ). Great dike ('Ut ting the 1um~ in H0<p10 dcl 

Estc. 
~i('. (/ . '.\ lugn. 16 x . 

Fig. 2. Anothe r port of l ho somo roc k. 
Nie- . //. M.ogn. LOX . 



© Del documento, los autores. Digitalización realizada por ULPGC. Biblioteca Universitaria, 2023

Fig. I. Olivino basalt, glassy, porous, Phcnoc ryst.s or oli v ine (right,) in ti durk 
coloured g lassy matri x containing scattered uugite, oliv ine and ping. mic rolitcs. 

Lo. va from \ "olcAn de Tinguat6n (eruption 1824). l.,on:wrotc. 
X ie • . .llagn. 16 X . 

Fig. 2. Porous, glassy o livine basalt ltn·a from the sln!(A'Y cone Volc&n CIOrigo 
Duarte (eruption I 824 ). O\ivi no phenocrysts. Lanzurotc . 

;\'ic. // .. 1lagn. l6 x . 
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Plate V[t 

Fig. I. Oolithic limostono (or Quu tc rnary age) ot the southoastc rn foo t of the 
Quate rnary volcano .\lont.alla T inomoln , rngion or Cuat izn. La1w.a ro to. 

Nie. + . l\l ngn. :J2 x . 
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