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Cormed ofredand variegatecl marles, ,associatcd with"
resting o~, and beyónd a11, d~ubt; beloriginp ;'to ',t~e red

'sandSione,whichfórms thesubstruclure: of the whole.• ·,
The'.Quadiela,. ':whicll is , the' wester:t:l"br~n~~'orth~
.'fagus, hasitscourse deeply ,cut in,this sandstone)' and
nothing is seentlnderneathit. "The mas~,ofm~rleisof
.considerable thickness, and forms hilIs 'ofmoclerat~ ·.ele
vations,d~ep'and opeo vallies hav.i~g beeo worn :bY.the
wnters,'leaving gentle undulatioQs, and forming 'one of
thémost be~utiful territo·¡.jesin the world.', The s~mmit~

'~ftheseJi~ights'across ,8..é.onsi~,~~~abletr~c~' ~r~jnyaria~'ly
cpveredby a horizontal, deposit ,ofwhite lim~s'tC)lie,simi.

lar to tha t ofArganda a~d l'araJ)con~ . These formatfb~~
,:<>frnarles', covereu by thinco~~~ea:oflimestone;,'~a~Y'ing.'.

only in the indenture pfth~YaIH~s,whiéhiÍl'the'tongue .'
betwee the Tagu$ ~nd.Gu~dielaa.nd 'rlea~the cou~se,--o.f
the. for~errÍ\~er 'are more' precipitousthan'intbe olh~r

par~s:;.' exten fl'o~ ,:Briego acro~s 'lhe,Al~aIJii iI?-to.t~e G nera
proVilnce of ,Gu~dalax~ra"naeast ~s far~s the neJg~l- ,
bÓUFhQQd of Sterawhich ls io die eastwárd of Aicolea'on' .

, .. ,'-,'.' ,'-

·l11' tñe roaa ,tQZarag?za, wherelhey~ppmlr,to, :rest '~n the
f)a~dstone:. forinalio:Q., which divides'the .'Y~ter,s ofthe

:Ebro fronrthoso;of theTagús;, ,f\.boutthis· poin(I lost
tracé, oftheformation; bu(I do ~ot givc it'~s the 'real

termination.. .-.;
This l~pgline is'c;mly' br()ken. ~i amass ofsec9¡ldary,

l~m~stone,•. :evidelltly, similar tó"~hat,of ,tbc 'Sierra: de
:Cuenoa, which appear~ near Sacedon~and.forlJlsa r~ng~
of: co~siderabl~, heigbt, th~Tagus, pass~Iig., thJ:'ough'.it~

The:extent of tbe 'sandstolle foimation to the north of
Ouadalaxara, was'not:seen, but it'pro~ably rests. ~n' th~

. greatprimary formal,ion 'whichis-secn beyond the plain~

'íluJmay no,uoubt be· lna~e óutjn lhe disldct o~ ~~6'ol~
. , ..... . ' . . ',-~' ..,~
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ludo; fr~mwhich neighbourhoocl terebratuli:e are brought
and sold in 'the fair at: Madrid as: curio~ities; a'nd r havé
understood,there~are trac'es' of,coal ~'ear 'it. '1

GIl the side of MadrId from 'G~'adalaxarailear Alcal<i
de' Henares~ the r~dmarlewhich f~l'nis' th~ soil of the
rich plain of Guadahixára is succeeded by' white and
'gypseous cIay which forms tl~e dismalcountry 'immedia
tely around' ,themetropolis. 'At Colmenar, nea,rAÍ'an,;.

juez, is a formatiÓn of whit~ limestone exactly similar'1n
appea~ance 1:othai mentioned ¡'n'this secti~n, which i~

wrought.for ~culpture and other: ptirposes at Mact'rilL
.·This is no doub~ the saIlle fornl~tiOn, hut 1hadnot the
-ópporlunity of visitirig it.', , ' , ,

The limestone ~·hich is lraced i~l this section in a triári-
,guIar direc~iono·f~hir.htheapex isnearP¡'iego,adistance
~alt_ógetherof two htindl~ed and t~enty 'miles, appears to
'háve beerideposit~~,horizontal(y·on {he inarle belongirig

"""",-~--.. lo the '~ed san:dstone:which :'~nderlies the' Si~rra,.de
'. ", " I "J{' , "

Cuenca' onits llorthern'sicle.. '~t' is quite 'differentin

~~erY. respect.from th~ se.co~dary 'iime; tone which forms
tHat Sierra ,and, which' occtirs again as niention'ed -in the

~ -mid~ne of thc 'section, near thec~}llfl~enceofthe- two

hranche~ oí th~ '!agns 'in the neighbourhood of Sacedon.
Thisdeposit- is not only different fromillat 'sécondary
r-óck,hut froin every others~en by me in Spáiri. Jt

has_ appar~ntly been ve~y little 'distul'bed ~ínc~ üs "clepo
'sitión; the ~allies having been s'wept out withoutrdera,ng'~

iutf the 'reinaining paTts... It i5 spr~adhorizontally over
a large ,trac~oféoun:~ry. ,1 fipvcr discovéI'ed an'y orgariic
remains inoany Plút of it,: but it has" er:ltire)y the charac
teristics of a fresh 'wat~r 01' lacustrine deposition, ,,:hich,
wouid se'e~ to haveéÓVe~e(¡'th~te~tensivesurfaceat a
~~riod subsequ~nt t~ the raising ofth~' Sierr~';deCue~ca,: '
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and 'oceupies a large f~rrito~y b~~ween thaf~ierra: ~lleÍ
the .primary ~'ange ?f the Guadarrama, bothbrane~es.of
the T-agus a~ove and below'theirj~netio1)flowing thróugh .
¡t., T~e 'thickness va~ies eonsld~r'ably, but'in gen~ral it '
is Ol;aly afewJeet,'andit is eo~p~~tely diffe~~nt from,any

of the numt:~~~~,.vari~ti~soi~~e~ndary li~;esio~eof th~ ,-
southern rang~,,' ." .' .:' ".:', '

It'múst be ob~erv~d'ihat this lacl,lstrine deposlt 'o~eu- ,

pies asiinilarsituatio~,'geograp~lically" with 'exten~,
siv:c .. horhontal deposits which i ha~~ rea~on"t~ belie~e;
are b~111'm~rh~e:~úd::freshwa'tef'in old:Castil~, '~nd
whi'c~,lie_res'p~c~ively b~l~veen th~ S~o?~da~i'~ál1geol
b.arrierof the norlh divi~ion of the great'p.lat~aú,and

the,gre~t dorsal o~pr~maryeeht~al.rang~_ which-s~pa:
'~'ates the tWQ ,C~sdles. 'These int~resti~gdepo~its~riqlci
~ause ;it tu'b~ i'nferr~d that bot~ parts .ordi'visions o~

lhe great ta~l~,~(Cas~ile~a~e.'be'e~ ~. e~,v~red'byw~te~~ , .

at ~ pe.r~ód· subsequ;eQt to the oe9upatiQo~f thei: pr,e:.
~en~ posi~ió~ ~yth~ ..~WO., fla~~ing ,ch~\nsQf die no~th'
~pd:~~uth.' lhe gr~~t ~entnü rang~. separating th~l~lrcs~

p'eo~.i:v~iY~', .. ",,,,'; "\>__,:.:~, .. - :<,' _.'" ....
,The SielTa- de Cuenca onthenórthern side is littlé

'~o~e ;tll~~ "~,~:,~I~~~t~d"plat~.~~;with.pe~k~;~od~~.ateiY
elevated abov~thegreat tableof Casiile.)?rOln:'ii)f(;r~.
'ni'~'ti~n r have received, the"~a~dst~~~~ó;n'~hieh itré5't~

a~p~~rs ?~ it~so~lh~r~,foot;'ab-¿ve the 'piairi ofVa~elld.a
i,o.:! ~h'í~h, tl,l~; cÍeseent is'. ~ore' r~pid .. :Al} ~.pinión:. iis
held 'i~ 'the ~o~nt~-YJhat'~his Íi~estone ,'alt~tn~le's~,,;ith

the'~~~'d~t~~~e,bu'i1'h~~~' dou~ts on~'t~ls' subjeet :;lp.d pe
li~v~'that ,lh'e whol~~'~ss' of it r~stsonthe·sa-ndstone.,

';, ! I"~~s i'n'fb~~~~d;by' pr~fessorGarcia '¿fl'i~(~ríd ~~~<t
~~·th~~e~~titesw~~'~ fO~Ild n~~~~ 'Cue~ca~ 'bUl 1kn~~~~l
(ih~.ÍosaÜty': "..,:,::, . .,' ., ',' .' .. 'o', ,.,:.:,.. .

:r
.1,
¡¡
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.:' The, sectioils' of new' Ca~iile'are" no~rc5~medfrom
the ~eighbourhoodofMadr'id:- a;'a car-ried ,to th~ :wést

, ihr6ughEst¡'ein'adú~~.' Beyorid Aranjuei :the gyp--s~o'tis
matles~,ppea'~ id the'right' of the"'Tagus a~ld form the
dis'riuÜ couritry of' O~afia. The '. ~cÓu~try in'tervening

, hetween. th~:' two -roads i:ofLa:M~ritha ,iri'adircction

{roID. Albacete tO,Valdepeñas is.li~eston·e'of thé' mady
-kin<i.whichoccurs's?nlucliirt the south;:hu,i it 'Wás not '
particularli:>et~mirred.; Beyond -Valdepe'ñas the, 'pri
maryrange, óf 'iheSierra M~rena'appears-which divides
tlíis' d'istr¡'ct frotn ihe'Í'egiúns of Andalusia. ,The imme
diat€{cotin iry' óf 'Valdepeñas"is ;m~~'ly'lim~stone'r~sting

" ón: ptima~y',slale"~,whichlsaw ',oii:descending irito '~the
deep:d~nal~s,or,that place inorder to dip,'into'i_he ti,;.
rtá.X~s. ',' A" .deta~hed 'nia~s, pr~bably oÍ' secon,dary ,~r
tertiary, forüultion is seen to· the' ríght 'of the' road ''{roro
Madrid,"·iri whi'ch 1 havebeéJi inf~r~~dfos~iIshave (becn
f?~n4'~'" 'THe: wh'~le' 'oftIils 'fi¡:ust 'appa~entfy; be :consi.. .' rali~
dered as 'detacÍled 'orsul)ordinate .part~ 'bf ~ihc';gréat
soutl¡'er~ ~ec~~ldary 'range, whiéh'eoversdie 'Srerr~. ·Mo- '
tena in' the néighbourhood'ofAlcarai. Indescending
ihe Tagus I {I'OUl:' \Aranjue~'; tlleprimary formationdl'Jhe
~eriira:l,range'c1ose:s,,' in/'and soon: forms,a coniin,uous

.mass,:parts, orit being'~hiu"ly~overedhfalluvionsand
, t~ansport~'dmáterlaIs., At ,toiedoth~:eountry:ischiefly,

granitC., ,,'Ai the Puénte de' Almaraz :ar'e slates've'riically
thrown up, ruril1il;gn;o~íh arid sou~h;aIid"at'ihk':PU'erw'
de' Miraveté qlHlrt~osé: ~nd 'other'rócks.' ~ "At TrdxilIo is
granite.- The g'r~aier'part"of'th'~'~ideránge'~fEstre~

Juaáura, from the Tagus to tll'e Síe¡r~a 'M~ren~ [~pp~ars

~to 'be primary;'cover~d'hy'aIluvións:andt!aÍlsp'o~ted,
materiaIs, ~ whir:h ·no 'ci~ubt, form. tbe ';"couniry: at,~' :!~e

'ínouth of 'the Guadi·ana.' At Merid~"',, greensione, '
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and at Badajoz,.limestoné,; probably óf theprimai'Y se': '
ries:, ón'whlch' isbuih .the ~fort ofSt~.Crislobal, are the~

prevailingrocks. 'The 'po:ríion b( thé, S¡érra ,1\10
rena ,between'Badajoz ,~nd~'Seville ,:is comp?sed ': of '
rocks,of many ,5Qrts, sl~tes,.'graIÍular,limeStone, 'norn;
blend;ctc. ,. " ' ,

l<~· of:;: '_

',1'h~~PPét part~of old Castile, fr~m the-rigÍít or,llie
Ebtó' 1 have 'beet{infortned areofsandstone;- which in
all' prob~bility~ eovers th~ pri~ary ,ceI~tt~l'ranff~"aÍld Is'"
,córinect~d \vith' tbe formation ~hithi~",on' the right'of·
theEbrohi'Aragon,*.', "'-;'

In'\he "neighbourliood~rBurgosare sandÚÓnc'an'd
imest9ile,}vhich;'appear tri'b~ 'c~Iinected, with tire bold

iimcs~Olie'~ormati~nof .pancorbó a~d t~~~~e,tc~'~~~{'t<~ [L',' Gener~lj'
the 10ft)' uplandsof ,SOl'la, p~obably, formlng anUnlnter~, y

,rupted' s~rieswith that bélween new Castilearid A:ragon.; ,
The Citadel' of Burgos is on 'limestone cover~d by a mor~
recent'depo~it, ~ontaini~g~some marine re~ains.', , " ,
; B~tween'Burgo~and ValladoÜ~ ~re as~ries of hC?rizon-' '
tal beds which require, and" wo~ld welI repay exaiÍl~~a:
iipn:, "Sorne" :b~ds 'tontain' irúirine~shells hut: iíi sm~ll

qu~ntíties~ ,', They v~lleY'of,the'Pisuerg~{is hounded by _'
ana,hásapparC'ntly '~e~n excavated op1' of these 'heds'.",' ,
Ai 'Yalladoli4 are heds,:ofc.1aY ,and 'sarid, "co~ered ":neai

1 Fuen'Saldafia;hy"a'conglomerate:' Thes~'beds'ofcIay
,imd' 't~imspo,ríed' :materi~ls ext,end to-'~h'e:'fl,~n~"~f ;the '

'Jgrea'{ benlralchain~whicKseparates ii' from new Castile '
-and¡'re;íupo~:;it;, ne,ai':~he l'~ng~, ~f 'the;'G'uadarramá~~'

" • • ¡. : ,_.!,. ~ t.~ . ; .,' ~.'" ~ ~

. 1:::

",

-------'~----,-,.:--,-'~---'''-
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In t~e _neighbourhood ..of' Lerma' is. a .whi te 'limestbne'

be'a~ing sorne i'e~eúlblance -inappeal:ance lo the inte-.
resting fo'rmationof ne\v' Castile; butit ~ust .be borne
in mina,', that the' elevated ce,n.tral primary chain" se~

parales ,these deposits. The who]eof the.lower'par'l of
old Cast~le ,between Valladolid., B~nevente,' ,and Leon,
is acontinuous ma,ss of day, an~ tra:nsportedmaterials
passinf}" into, sand 01' gravel, re~,t_ing ·on the great range
which separates it froin A~turias.¡ Jwas, incapacit-ated
1?y ánaccident 'which hado hap,pencd to rl1e fr~m'at

tending t~ lhe, form'ad~l~s on 'the 'fl.ank of this ch'ai~in

descending' fr~~tli~'}Jl;l'~rtQde.Pajar~s,kut ~ ob~er.ved
frag~ents ~(Úm~ston~' cqn:taiIl:ing ',orlhoéeralil~:s and .

~umroulites '0;1 lhe'way to. Leon ~' Th~gypsif~J'~msrnarle~
of'new~í1sLile_are ~anling hi·\ lh~: pqrts,:'-of the Qthcr
proYince ~. lraver~e'd, ~~nd 'th~~ ~oÚ i~gene~ally" ~o·l'e

_sandithan in lhe~~st~rpIain. . 1 believc' th~ ~a~dy ~l~~l~..L.-_-_ t~rCiTlc~eáses' tow'árd's; Salanl~n_c~; ~lli~h- 4istrict '1 ,h.a~ alif
n¿t'th~~pilOr't~nilrof ~xami~i~~. ' .. '. ',,' ,.

'Fro~l: the J?yr~n~;e~s the~e is anu~illt~r~opteJ,s.uc'ces~.
. si~n oC sá~d~to~e an:d lim'~ston'e, m~talliferou~ and_cal~bo~ .

. ríife~ous, extepding tq AstPri~~.. '.. Th~ co~s't Ii~c is near1r

p~rallel t~Jhe~e'formalio~~,and. i~ ior~ed,sori,~tim~sof
o~e, ~~~eli.:r;es. ~f'lhe othe~.· 'T~~"g~nje'r~1}9r¡~1~·,diree.

tion ·and, composition of these formations. ~ight.ca~s~
it' lo be)~'ferred that' th~'~haln:¡s· íhe p~o'longationof

the weslern flank'~f the PYren~~eS'."i-A'n~~~~~ulite,Yme

stone is seen ne'ar Riba de CeIi~ b~l~e~~ Sari;t~ndér and

Gijon;Wef3~ofl:\~pa'deCeBa,lheJj~est~n~ fonns bold _.



, }

"SKETCHES IN SPAIN. 297

moun tains,. which clos'e in 'upon the'~oastJ:afte'r 'whichis

a'vast fiel<l·of :sandstone, al~óst' c~Iitil1l1~.tl~,trave~sed

by , thin ,b~c1so(-Ii~cstone;'arid'cexte~qing:,~ove'r the,
whole cou'ntl'Y of Oviedofrorn the central chairiofthe

, irítetior, 'whi~h s~parates itfro~lC~'stil~;:until Ú is ,lost.
in the océ'an a[ Gaí/e'peñas. <. ",;.

Th~se' fórnúitións 'C9ntiÜ ~'e'" unintcrruptedly; '.a~d conl

, t.nin.:the: rernal;kable deposit:e~r' ~óal,¿{which 'merlliori ,
is made,in' the'yisit. to"the province,;'aIld in'.the:'áceo'u~t

orthe ,-mines." Tlié heds" areaÜ :vertic~lor', n¿~rly :s~;

'and in' the, rou~e:to lIle P~ert«( de Pajal;es'near. C~mpó

mánes;,18 a :settion'wilh' i'mpressions óf very'l;rge plants .

also upri'ght." "There aregtits '~md 'c~nglom~rates' 'of

va~io~s kini:ls' in th~: usual- styl~'of toar :fo~'ti1ation'sj
atid; the -úlincrs, inf(:)tmed 'niéthey,o,ccasióÚalIy':: fohiid

it~pi~ssiOJi o(pláütg'in. iIle seartÍs. ~;'Vilh :~he:excq)(io!n .
.oE a coralline found ricar Cape Peñas in one of lhehand5
of limesi~né, 1_ día. ~Qt meet with 'any'oq;anic rem~ins

in this most inter~sti-ngfqrmation. : The coal strala are

cut through py the deepcourse óf the NalOll, which has "
l1H\ pre~ipitous bankso~ ~ither side, in ~h~ch the' stl'ata

are seen,extencling lo a1'1 eslimated distan~e oC four-
. , leagues~ ~evenleen :'nile3~ The-qúantity of coal is erlor

mous, .and scarceJy any has yet- been extracteo. It. is
however a lilosl blind country to' thegeologist, thc rocks-,

being cover~d.up' with luxnriant vegetation in almost

. every part, rendering eontinuou~ observation extreÍl1ely

diffictilt and al~nost -impossible. In npP~'oae~ing_the

central c.!?-a~n, beJs of slate appear, and are lhrown up
regularly to the_ centre, which i5 'black· alld while

-limestone." On the southern ,side are a. va rielyaf

beds qu'ite different fram lhose on the northern sidc"

but 1 regret that. an accidentwhlch ·whoBY incapaci~
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ia' A'IhCímb'.ay ',; enerali~
)lT,' , .

.. p.r .

tated me from, working" prevented my takinglllore than
a hasty and' imperfect' yicw ,0L tms ,rangé. .. Notwith- '.
standing the unint~rrupledcontinuati6riof these :sands
tonesand l~~estones along ,the .Dorth coa~t, thereis
g,reat,reas()nto 'beli,eve, that the: axis ehanges.either
near Santander or atthe ,elevated ra~ge .of Riba d~

CelIa, lea,ying the youngér beds n~arer to the" Py,r'en..
nees" ~ndthe older whieh include thegreat ,coa1 basin
of Asturias:, to,'anotheraxi~, possibly the primary forma
tíon ofthe westofAsturias~ . There i8 no reaso'n whate
ver tosupposethat,' the real.co~lformatíons_,of Astu~

rias are otherwis~ than much older, and -probably "qiIite ,
independent otthe carboni_fe~'ous,limestones,of the' vici
nity:of Vittor~aandOy&rzun;.althoughthe ,pa~dstorie,

'. ~nd limeslone occur uninterruptedly he!ween" these
'. .- - ' /

........_-"-.. 9istant p'oin,ts. ' Sec the' desiderata at the endofthe'
chapler.- . /

(,.1
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ARAGON.,

-On the rout~ from Madrid to Zaragoza, .the horizontal
, d,e'posit, of limestone/ resting' on red, m'arle,";ls 'betOl~~

meritio~ed, is succeeded'by. sandst~ne',. !ind other beds
, ,which,extendtq 'theneighbourhood :'of Ar.iza. B~low

thai place,,i~ foÍlowing theXalon, th~~e ar~ ,appearances
of a l'~g~Iar axi; '~~a~'Al~amade.Al'agon,~' This, '~xis is
of slátesnearly- vertical, and running in a line ofb,ear
ing ,~o~a'rdslJie ~g¡'e'ai-'isolaíed ,illoúnta'in of,the Sierra_

de Mo1Jcayo, neal' t~eEbro, on thefronti~r of Arag~il '
andold Castile, "vhich' 1 háve beenlnfonned isalso ºf
slate. 'This formatio,ll isof great imp~r~ance in~the
geólogy'of tite-centre" of Spain, and l'equires'examimi-

, ljon~ ,On thi~ a~count 'only is it notice~l,as} pass:edit "

fap~dly,an~ had no time fol' _c;letailed ~9servation'$,_bút rálife
ii is' too e!)sen~ial ~to 1?_e~;om.itted' in, á,' region where

, the~e are' so few ::1andIria~t~':':0 dil'eet th,e cours~ of ..he

geologist. , . "
lt is"extremely prob~ble( that this' is p~rt of a, forril'~

lionat Moli,ña'Q.é':Arágon~'inwhichare>the copper ininés. " ,
It ext~nd~ beyónd Calatayud, wher~ :!~e red sandst,óne
awears to re~(ori;it, whiéh'seems: in it~' turn ,io be
covered' by whhe gypseous marles, ~nd\, that by a mass,
of tra~sporle¿Cmaterials,which'forlil,":the :country ncar
Z~ragoza, and the i~mediate val~ oC the Ebro. ' . '

In upper'Arágon ,and <:;atalonia are,as fa~ a~ my 9bser- ;
vations 'and-~nfot:m'~tioIi- go,: a serjes'", oí secoridary for~

mations, prin9ipal1y:: limestone and sandsto~e, which
,may véry' probably' he ~traced to ~ conriectionwith the
greai limeston,ér~ngc'\hr~ugh,which'lhe Ebro breaks

s
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ON TOE 'SOUTH~OF S:PAIN:
! ,'. ~ . . '. •

• • j":

• ;:' J ,o••••,' •

-, al ~1'orlósa, 'atHl' ~?hich'r.rom·that.po~nt forms a: nearly
uni~terr~pted·line to Gibraltar. 00 o

. ~ -. . '. ' .

. The great plateau, 01' table l~ricÍ ~f newCastile~ is=s'~p~,
po~L~d, on ,its southern side,by the vastlimest()l~e;rangé, , '

oparí 6f' which ,haS;beén',mentioned as ,the~.:Sierra ,de,
Cuellca~o',h formsol~e: 'grea.ter: parl' of ~he kingdon~s of
Murdaand·Valencia, eriding abruptly in.tíi~n~agnificent

~liff~ ~f Cape St:-Mar~in~' to'tÍú~ :~~st: of:Valenda,.and
.at'Car~hagen~; "Thet-~,·ihe,-harb?uris:flnindenture into'
't~e 'se'conqary ljmestone~,The: great~r·'"part:J:lOwev'er;

excep ingiri' lhcs~ 'places,~ .is '~overed. at:,its
O

sonth'~rri ' ,

footby'reee~t" forrnátions, :as. wÚI be "m:e.nti~ned here-

after.,.'" .. :;"', ' ,; . • , 'c' ", '. '. ,;1 .. ,

. : lri followingthe centra,l, part,of this .rang~, frpro' the
,Sierra,déCuenca to the, 'wésl;we mee'twith'the-Sie'rra
'dé' ':Segura,: wliich ~ ,,' foll~wed froril, ils cOl~me~c~men,t
Ílear Baza')o ,the ,illage.of- Segu'ra '" dé )a Siérra, and'

, . Orceéfr~:;:The wholc formed nearl.y (m~:uribrokeIi,m'a~s

of limestonej, ~:Iiit~ "and grey" bt'Itw~atherjngblue,jn
places. "The' 'part o'f i ~"'Y'hich .tenninates/~t'Pozo',de
Alco~l near' Baza;,. is -cóve~~d by va~ious masses ·of, recent

gypsifer()us sandstorú~'and, tra.nsporled,: rri~t~riá:ls'''Vvhich

ar'etO lhe nohh ofthe,basiIiófBaza. There 'are.however
deta~~hed peaks,rising like islands j~.lhe ·mids~:of, ~b.~se

"reCe~l: formations; ilnd" the Sierra de'Baza"which is the
largest: of' them::éxtends.:to"!ards, thc _Sierra, Nevada ..'

The'ma¡'n~~econdary range' t.h~n t~rns 01' trends;' inriau~'

tic·al·language, uwa'y tri lhe'nor'lh ftoln' .p~z~ ..de,:\lco)l~

fU



::
1

D02 SKETCHES .:IN SPAIN;

. \

,
J '-11\ DI 1\

"

,';

forlping the lofty range' orJaen,'where it is nearly whíte, '
andpasses by the Sierra de Loxa' t~, Aritequera, and by t~e

,Serranla de Ronda ,to Gibraltar,where it forms, 'wi thout
doubt, ,the Peñon _01' rDck, a'nd the ,opposite range' of
Ape's Hill,: on theother ~ide the ,~t~aitS:' 'To return to

lhe Sierra de Segur~., At it~soulhefn commencémcnt,
near Baza, there is 'no appearance of the understrucLute,

the whole matis visible being hóinog~neous. In lhe SieiTa
de Cazorla,. ,adivisi<?á of it, 'where the Guadalquivir
has its source, it seen associated abr<.lwnsteatiticslate
in- thin lamíriae, ~hich'iBprob~bJy 6f the oIder' ~eries,
01' im'mediately connected with it. ,,' Atthe source oC the
Segurathe lí~es,tone'ismÍlk white. , ,

, ,In this chain, the ,roo'st\ rapid faH is io the ,~estern

side, orto: Ai19alusia,: \vhere are bold,and precipitous
cliffs~ (On the -~id~ o~ Murciait is mo;e ·'regular' and

gr~dual, ~;Jing inversely, the' order of the Sierra, de
Cuenca, 'whcre the rapid descent' ís 'ón ,the souLhern rali~

faée; ancÍ that oillhe norLh is 'litilemore ,tha~an eleva-
ted, plateau, as befare mentioned'.
, Below OI'cera"iJÍ,the bed ófthe,' Guadalquivir, gr,ánite

appears,~ being , tlie las t:visíble line 6f tbe, southerfr and

lower' parlar the Sierra Morena, in iheparalIefof Alea

, raz,where' it is' understood the.'high~rpart of it pa~ses

, u~der ~the limestone'of the same range. LO,we~ clown
red'and variegated marles allcl sandsto~es áre, séen, near

Ve<:ts,'andagain at ~in~res,~here lhe granite i,s immedia..

tely .eovered by~hin ,beds oI: ma~le, over, 'which is the
-6andstone~

These observations, are 0'[ so~e imp~rtancein the

determining the relative positions of strata, OU a large

,cale. 'They wer-e ~lade in t 830;', ~md confirmed' subse

quentlyhy visiting the Sierra, de Cue'n<;a, where ",ha
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resp'ectiv~ sitmltionof the liiúesto~é,is' helterseen,Ol)ly' '
tbaf that of the marles is 'inverted,'as' in lh'e lasto clistJ:ict
they rest'~n'the sandstone, of ~hichthe' substruclUl:e
is not visible.. 1 ~ever ~aw the junetion ofthe limestone'
formalion at Grcera,. as it is covered'up by landslips and
luxurh,'nt vegetali0!1, but -1 haveno Joubt iL may be
found by following tKe lineor the' Sierra to lhe sonth
añd norcasonab.le do~bt ca:rÍ,'exisi:, .of tbe relative po
sition being' as' llere stated,and that thisvast ránge.
rests bn 'red sandstone wilh its marle;overgranite.' ,

, It: m~y bementio~ed that 1 aseertained at Granada~
whe~e it is brought for d~~nestic'purposes, that an'entire
cerro,ormo,untain, ~f redsaiídstone exists ~ear Cabril- ·
las, bé{weeri Ubeda all~ Granada,' :which wiliprobably.
}'epay.a visit to compa're it~ positiori' wilh ~hát o(the
"Iimest~ne'of lhe Ihore' recent formation, ~OWf lo be: men
tioned. ~,

FrornVeas; 'llear which the' r,~~sandstone and marles
areseen, and '\vhich is 'in a small v~ll~y near the con-

, fluence ofa ,stream, on the l~ft of the Guadaiímar, 60111
mencesa series 'ofheds'ófclay 1 -forming hill~ of mod~raú1
elevation,'andrising graduaIly to theLomo or 'ridge ·of

.Ube:da~, ,oh whi~h {hat city and Baeza arebuilt.'The .
, sunuuit oC it i~' covered, al Torre de Uhed~; by a green-
, ish friablesandy, grit, precisely ofihe,same charact~ras

'the lac'ustrine formaiíon ofAlhama'de Granada,and bear~

ing, strong evidence ofa similard~po~it havíng existed.:.
resting-ontl1ese lnarlcs, whichare geograph¡'callyse_p~ra-:,

tedJl'om tha'i 01 Alha'nla by lhese.coridary range of Jacu..
:o;: Be,low this' ridge ofUbedá, in. de~cending t~ Linare8~'

is"indurated white;inarle,: which; whhcongl¿riterates~

also exte~ds in thedirection of Jaeil.' ~hes~beds of cIay"
01' marl~,agreein character Wilh lhegJpsiferous marles
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of di!ferent partsaf the north side' of.Andalus~a, and,
bcy(mddolJbt,:re~to~the 'sandstolle _amI marles .~hich

cover: the grailite:at Linares, intheir turn ,supporting
, the la'cu~rrine formatibn, if it prove to be' so;' o(T~rre
de Ubeda.

At Jacn, the aherve mentioned forinations are 3SS0

ciatc'dwith, a!1d appeár'-to rest on thc 'secondary Í'~nge

which is th~, prolongationof the S,ierra de Segura, as
before, mentioned"united ,by, the Sierra deCahr~. '''.Á:.t
Jaen ¡lis ,of great height and' the inass whichis. crossed
in ,procee4ing to' Gr~riada '{s. ;of c<?n:sidel'ahl~ !>I'eadth,
rea~hing .. l1ear1y sev~nly ,miles. 1 saw: greeñ., st9ne up
pearius" und~r,neath 'inplaces, anc1probablY,ilear Cam
'pillo; froÍl1, inforrnatio,~ 1 received"there1sserpentine;
with some,'graphite~ . .. '
" rh~s s,eeondaiy range passes ,qUl te clear iothe ,north

of the Sierra Nevada~ fróm which lt ,is, separated hythe
re~entfor;mrili9n ofthe plai,ll infront of the City,:although·
aconn~c,twn~ight, nroJ>ably .be~found~,to,th~ east of
theSierra d~ Elvir~,.w:i th,the .marl~s aÍld second,ary li
meston~,.whichrest.ónthe .no~th'e'astern shQ.ulJer of the"
móuntain, in the line.,óf Gl1~dix~

Froni Jaenthe secon4ªry' formatiQp continues lo;,Lox~,

al~d,th{mce toAntequera .. ::' rOnitsJlOrther~ ,siJe are
'marles, stones; aIÍcl gypsiferous,Ínarles ~nd 'cl~y.s,\vhich ,

fOI:m the coul1lry-óf Cordova,"Ecija; and ,Autequera, in '

tlle plain ofwhich are:~alt springs..•' , ' ,,_ "
These beds of clay ar~ ,broken off at Estepa, lo the

we~t'ofEcija, by a formation'o(limeslpne,noliced in
the m~rbles, an-d which hasthe appearance ofa prifi.1~ry

. formation, but which 1 had n.o.opp?rl~nity, oC exa-

-n.lining. '.- ., .
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:', The,Sierrá Nevada, .the gréater,pa;t 9f-. whfch'on -the .
,northern sideiisa -mass ofnlfc~'slaú~'ands~rp~Qtine,

. rises lo a height .~stimate4 hy- R~xa·~·de. Sá~i Cleme~té

_ to ~é greater' lh_an t~~t of the highest, p~inís 'of the.Py- 
, rennees.... It js however of .comparati'yely; smalL extent,

soon, disappearing'under' the secondary'.alld ~ecent:for"

mations: w hichsurround ¡ton'all sides!;'/The sáuthern
: Hánks forIll,,: thedeepval~ies.Qfthe.~lp~járras,thesum
~,mitsof\vhichlbelieve to bechiefly secondary.limestone; .

'resting on slátes':' greenstone, .primary limestone and.
-. '~thers oí 'the oÍder rocks.>:- The·~.~lates, ~ost :of.,,=hicho;
a~e ,in astllte ~f di~intég~ati~n, .. h~urlyp~rishirig' 'hythe
weatlier;' and~.al'~''highly metal1if.e~bUS;'form tha princi- '

'pai feaí~re in' the vaIHes;' oí, that'distric~ which téhavé )
:tra ~rs~d.:c.Of un){lí~w~ age,. butprohably~f tl~e blder -
.~eries"is the iime~tone'oftheSierra d~o G~dor;where'are .
othe ]éad m~nes~: l'm~ssed thajunction inthe:Hne l'fol-'
lówo~d in seárch of it ,but it agrees very ~uch in character
'with-themáss which ~ie~,iin_mediatelyon th~ ~iéá slate;' .'
upon tite PPP9~;ite':side of the,range," ap.d i~ :its~ rninera~, .

'logical ~haracter is'!:plite different fromJny ofthe kÍlown~·
secQndary. lime~ton~s,ofthe ,: c~untry~~i.TJ:u~,coast- 'line
",in 'he: m~~tioned whh thegeneralOutliné~ofthat of,
the Med~terranéan~~ . '.'~: "" _ .' ¿ : ". '. <', ".' •

, ' . .J

: ',.\

.. , -'.
;....

-: . ~ '. . ~

SKETCHES IN· ·SPAIN•.

GRAN~DA..

~-'.. -..,> .' . :. .

• • . ',J ~.. •
.; .'. -. ' , ''''... ;: ... ~

.~ 1; :
, .

,.}-

~ I¡'

¡.l
.~~
~i ;

I:¡'

1I.\1
;1

, I1
\,1
11ti

, 11
.". ¡
. '1

1
1

era

. . . ._". . ~. l.. _ ~

. ,*My. lita; iJi the i~ter~~tin~ h~ighbourh~odoí:Gadór wo.~ 'extremelyshort; a$I:'.
, t~~ughi it b~tiet in ,th~~;an~~the~:~stancesl tosacrificelocali,t~es;·.b(which . ,t here.is~

an absolute certai~tithat.thóOBuperint(1ndant oC lIlin?S must,arriveat the knowledge'
. of,'llnll give my, time to the".countrí;lS ~hichwere les.dikely to beéxamined., Tbe'

. a~me obserVati~ns 'apply to'th~ pan aloDa tbe Fren~h:í.:c;ntie~s, on botb 3ides oí ·Cata.

lonJa,. Navarre, ~nd tbe Provincicis. .

~o



'W«t

31i~

SKETGHES IN ·SPAIN.

NORTHER~ ~lriE' OF THE SIERRA NEVADA.

. .:\06 \

,'\

, The no~th side QttÍje Sierra-)Nevada; as.iswell known,

supports lhe great tab'le :l~nd of Gránada,wJ~iclí:may be
'. ,·tak~n~at Iotwo:t housand feet ~lev~tí~Ií"above'tlié l~Yel of
, '. ;the,.'sea. ,", The: ce'ntre ~ nuéleus,of the' l~OúÍI lain 'ismica

~,,:1ilate,:which"lJ)dieJvetOl~msthes~l)lmit~ofit:" ~ss~ci~ted
.-,~ilh'it is theserpentiIié forníaüorl'ofthe bal~rancode San'

,Juan, rtear th~sóurce~ ;f.the Xenil/",.bji/this ls pla~ed a

,~,·mass~f-linl~~t~ne~' whichno dohbt Il.lust, ~frotfi 'its silua
¡=.tüation,.be:·i'efe~r~dtothe 5aírie~ancieilt'for~ation.:,~'The

~.,junction,,·is:seen.,in3seendiu{ffrom 'the ;éity"hy\h~:r~ad

,',()f,\he,·barraÍlc~,de San :Juan; 'to'llie: l~ft ,~of íhat of, the

i~,Nievc;~s~d Jor:,;the:supply.oftlie ,~itY'wíthl4~t a~ti~le,
/oppos'ite to ihe-'villáge QfHuejar. ,,.~" " :' ~ ~ ", •

"0'~~ This lim~st,oI?e'~rid~"ábruptlY"at'á~coriJparaiively'SInaU,
.ilistance' f~om'·,the'city:;rabove"'i~e~villageof ¡\Ionachil.

,Aga..inst' itlies"a'n:eilo -'moú1 deposit',o ioUéd'añd 't;ans

.ported: Ilí'uter'iáls; -rhe 'rufin pf former-f~r¡fi_ation~,which
J\ '~escend,.wjtha"rapidialust6ihe City~.:the;-A'lhambra'

, .án:ch upper,parls'ofth~ cityrstand~n the last 'elevationof

,it"ahove die rYega,::which 'appears' t6- bé fotm~d,'of'th'e

'$'ilt and, ~finer:materials ofit; '," ~Th.r líighestpoiri,t"6f'thi's

mass T'~stin~a:téd, 'a¡. thréethl~usand "fec,t"'ab¿ve the Vega',

a'nd:, id un' ape~clnoticed :~a' smaU- hor-ÍzoritaÍ 'deposÚ, ~(f
sarid,; pT~ving~~ from;its 'positib~;" thiifth'eré'ha.d bee'n a
trariquil 'deposition, anda 'subsequéní !desttúction ór'th.e
su~rounding" pnrts. Thi~ mass' is cUt' throügh" py~ lhe

Xeriil; and the Monachil and DJl~ro, iLs principal tribu-

,tarj~s.':"'loTh~re is agreat';dürer~ncein the 'deposil in:-.tl~~
ifu,mediatervicinity"'ofth~'~itY :,", ':Thát'lúi'd~r ~~~'~!~~.T?tt\

, i~ ,~6inpo~l~d 'o.t p~ima~y'lrq~ks;! al~ó~< if~9~:!'ii~~~t~: 'e~,Glu.~
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':::'s7vefy .'.~. T~~': ~e~e:i~:;;:~;~~Pr;~lh;~s '~"~:~~J'~::~
,(' 'andfr~~:itpróceed tliegbl~'~ashi~g~'~hi~h ~~e people '
;:, ·imaginé thYbe;:~on"rie~Ü~d \vitlí thai;~;~ead ofth~t~úe ..

.: ~ , ," ',', • ',: _,o ._)~ -'. ' '.,_'_ !'.~••-: •••• 'I'.:.._¡.~", ,,'.; -,¡ ~., ..... } ...... 'i.1t... ~ .•

:,L 'carise: ~: 'To':the 'eas~' :pfthé ·cjty:·the:.dep·osi{ i~ oLJl1.llch
: .' .;.. . . -. : " . - ," .l' :". r _.:"', '.' ',':; ¡ • .' ~. .;;:, J : •.:. l4.l _ j.~.",,- • •• .). 1. ~ : • • ,

:,,:Jtro~,?:'~ecent roé~~~ .e~n~~~·t}n~,,~;~~n.?~F~,~p~hi;9fJj~estQne, . f

';"apparen~ly seeóridary", and lo<?sely held:: \og~~pe~" .,whjlst
--~;the·'oth~r ~paft"is" e~ú'el~eli' é~m'pa~t;" a'~d:,áff~~ds,the

<:'Íiu~~ro~s::'habiiaáo~s' ü( th~: t~ogl~dyi~~,~!~p~~ºd\19ro~
~.'. " '. '. .,." :.... "~ ,"). r''':;'',:: " '.' ;.. .. ' ~,'i ... i,"_:" ..'·,·:-.:.t·,,··,· '''''

Egypto1iopu:latiorfofihe' place. ', ..... ,:-- '~.> "."';~" ¡
o•• '. H" .' /.,r·.~':'''::''''':'l ~': ::'~.... ~.:..:';"¡"'::' >.:'¡ ~;;'d:.::··~:~~, ..o·'v,;,~.,.i.';"""· . •...1 ..... :....-••• ~:.:..~'* .

.;,.~-·Thé-,lmh~r'>párt.ofthi~;c·origl?~~~ate.~:p.d~,~pr.up.tly¿at-

~:~·;thc:.poiñt 'whéte ~ ~ihe~6Úy,is ,~pla?~4:Jo f!1'~~'e 'i¡~~~~i~.i~<_~i,Ci
;t. nity.óf.whtch~ji~~fK:iubi~;'~i<~·lrid!ur.~,~~d,·;·~d'~~~1~,. ;lnd

. .. t .~.: ....... .~'. ...... , ;". .; '. ~ ':.' ~ ..: o. _ ~ • j ... ,' .•/ .¡". ..1 .~.;, ,.... ~ ~.: , '

v'calcareótis"·tonglonieiate. ~~elow thlS IS" th~ V~ga~: .thé ,
• , . ~'o. ,- ,o '. t~. .~ ~ .0_:' .~ f . '.~.;' ..":..:.- _:: ,.~~;.,i ..t f·.: ~~ , :.:'_'~<i""~' .. 0,0;':_ .. ~oo¡.

I:'soi~ 'of:wliTch:11ís ~a~~ '~nd; i>~bbl~~,.¡~a~~~~.gi~~~~!J.;.~J~y~·

bevond uoubt COillpOS~J'oftI.le' nn:eil)aris o(the~ deposit ,
, '. '" ." ',' ) ~. ''''~'' "'. (" ;'.~! •. :::-:~ '; ~ •.,; ' ,~ J _.. \ -. .

~:niid :ruin':abÓv~'.meÍlti6neat .. ,Thes~nd. i~ n~gul,a~]y .s~,ra-
-, _.. . • . '. • :. ::'" .' -lo ',_ "', -{;~"." -. " -~'J""~. ~ :.-~. T· ' &.~,.:,~. ....J ••-" r.

¡~tifredi~l>lace,~;'an~' f()'rDls liéd:~"IÍ~~r,the;t-i,ty" ~qtq~:~e~~~ly. '
:¡"COiD 'aétló ~be:~rbti-g4t~r~r i~reriór: p:u~p~.~es.,ap<qAt.h5ls
• , '. I ': ~. ,.", ": . .":':\- i r." '.~" :./ :J.¡ ... '. 'f-" {'1'~' ..... t ·t.··

l1T. ~..~~e~~: ~s!~~'l~':. ,co~.~ ~~'uc.~~l~~i~e~;:~~i:io~~;:r·~!! ..i~:~h,e~A!~~~- .
" ':Bra;.;.'a trl'15ut.ed to (he .pf¡'.Enlclalls~.,.JI:! ,;9th~~,;p~r,~~r'.9f ~

,." . ~ :,. ..~ :.-'.'~ ': . ,'''~': '. ~,.,! ~ '? :'.~ , ~\: ~~" t'. ",':~: .': .... ::''::'.' o\~. l" .0 .• ~..;. lO'.:." '.. . .,' ....... ," ",'"

. ,:,this form~tioll"'t~éhé~s,·.~~ve.:h~~;~'i~~ig~t.ly'~~:~~e_cJ.,j~ipse,
"~théir;; CleposiiiBii~ ",;pbssíb1Y'by'- the·'.·s~rri e,"p,p~rati9Ils, th.~t

) .:. '.: > ~. " ._" ...,.. ' ' "" .;,.......:.':"- ":" .. ,: '*;¡.~~ ~""'~.,.:.i. ..•...• ",~ '. "",'.F:~:.:.,t ...,

~dra:¡ned·:the;~Watet~ óf tne)akeof Alhama;:"which.,were _ ,

"Íl.b·~i~p'r??~b~t '.~~~}a~i ~~~~i¿¡ cr,~~~~~¡ ,í~-~~~;?~~ ~~lj{~;~~C~ ,'
, ~rü)U:s'reglolfhas' been subJce~e~.·,A..le~g~~,2~.I~t~9t.;fr.~JY.

ui~ t~rIÍIiriáiibrI';:¿fdiis: r~c~!1~: d~p~si.~;- i:s.~he ,;~i~~!~~j.~~'
E,}virai a'::s~'~~hdáfyJi~~~~oti~~..o(~ark ·g~~y,~~)l~. X9Q
'Veins; which'jr~iten~i~~ly' wó~:k~d~ha~il~g' been [roro .

aH tim~- .the principal' b~i~~ing'~t8n.~..f.Ól':.:.b~~t~~,purposes
ac'Gtariád~·.·;:.:rhe~e.d;·'~f.·this·'Sierra>are in' parl ~eg,~~'

larly' inélined,;to~'the'nortn, ásír ihe'Y··;'depen~e.(fo~'.,ih~

SierraNevá~~}~frQInwhich ii isde.tached by the'short '

dist'ance of::~b;o'dLiwo 'leag~es in ~ straight lineó There'
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"', ~S strong pl'esu~ptivee-yidence 'of the \Yhole, inler~ening
, mass, 'between ,thé older ,lil)1estone on, tlle ,flank'ofthe

'~ , 'YllÓUnl~~Ii an,<lÚlis s~éonda~yrange",having 1?een destroy- '
, : ~'~é'd,;"~a~rid ~hat it's~'UÍIi'~i in part, }or'm, t~at c\ivision of .lhe
,,~j,'Col1gl¿~eraté, ,lVhi,:h is' tO lhe ea~t ,of lhe' pitl.' In the'

~C" ',. , " ' "':' ' : ,," :",'

; illustrative sketch 'th~s.is referred. to by b.,' Jnb~ds of
• _ 1. ". ... ... " ';. \ ,.'.' . '. .

,.this limestone of the Sierra de Elvira, wasJortnd a new
: "and beatitiflll~ritl~oiÜte,~,aD{edG'ori,~ftér'the n'uke 'of
, 'Gor; 'to whd~ i ~asi~debted for the :inforInation: that

fo;~ilsexist~dir.i;~4at'Sierrá; and,á gre~t clealof oiher,ya~
luahle intelligence: respecting jhepr~vjnce',of Gratiada. "

:,' It~ ápp~ars ' t<?~h~' "~oimect~d wlth: ,the:gre~~, '~e~o~dary
'-:éh~iÍ16f I:oxá,~hic~passes't~:the,'north:ofl}~~,.', Ifit-bea
;, ':p-art ·ofit~ iiii(o~eot tbe~ ojder<:ifleJnh~rs" but it is byno
.., '~ea~s' ~!ea~~'.t~at_..th~ i: cháin bel()ngs'tb!ilíe-SJerra Nevada ~

, '~w'líich t~'e.Elvi;~'ve~y,~v~4e~tiy'd()es*. '_«~: .,,'.-', •
,;'~ 'T~ r~turn to' therecentf~rma~ions ofGra~ad~~ Beyond

......_- . the Ve'g~ 'aré;.~as(b~d!?·o(day' a~d.~a~d," ~ssociated~with
'. _,' " ,',.. ,":, 'j", , '>, " c.", ' , , ,

-"''''hich' 'is gypsum and,salt. ,: Futqre" observatiol} must
d~lérmine~ ,wh~th~~:~~li~se elays,helong\~the:formatiori

," '?'(tíj'vega~;ot ,:~~ ofoÍder' ~~té.:;' .t\~s~~i~ted,'wil4 this
'gypsifcr~us c1ay'Js, a' r€;e~nt, marine forIhation,eomp~sed

;:~lmost' 'endiely of~xuyire, and, containirig'pectens :and
río'doubt 'other'she.lls.', Itis'seen" near ,Escuzar" three
'l~águ~s f~om Gí:a~ada,,\vher~':'it f()'rni~'an :~~Ievated'~idge"

/des~~~ding,in a)it;le; to Pa~ril..- ,Iesti~ated't~ehighest
poirtt' oí ihis' Jria~~rie '" (ór'~atiQn ' at onethousand' ;.feet'-

,a~~ve lh~':Vega, ,giyi~g'"thre~ tho.nsand ,forJfs ::el~vation ~'.
abov~ tbe.'sé~~, : It is'~róugl1iJor"'d~~esÚé-~se' at' Gra-"

-'. " 1, .. ;. ":. ~ . ~ . . ., -:.. .f. 'c' • .. ... e-"·.· - • - •

, , " :.' " .' ~ ':', ' ',,' ,,:'; :; ,
, ,. By a communlcation madeto me by roy úiend Colone] Silvertop, he has sine...

Ji oundammon'ites similar \0 those oí ihé 'Sie~a de Elvira, 'nea;:Ante~era, 'whicli ,

, .:night fav~~rihe supposition of ,tbis mass J>eiJ]~ oí similar, !ormatioD;:allh()(~g}¡ iW
c1fes ll~t '¡lrove it~ ,- .-'" ' , ' " " ';. ~ ,: ',"

J'

sic
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l)ada) whereit iÚí~xt'iri'q~alityto~h~'Üm'es~one~fEidra,;' ~ ",: \
being helter than the'sa~dstoiíé oí lh~,Vega.::,This de~:' ,'~,

posi.t js 'of' great, 'intere~t ' iti' this ,l{pl~nd,region~,.;' 'It 'is :', _!

associa~ed,'with,"'~md 'lie~"'geogtaphically'betwe~n,;the'·",

gypsiferous", a~d salifero.us::~arles' aiLtt ~~~1a, a~a,'the:','

lacu~triíu~ fórÚ:lat~on':o(All~~ma,~hic~ is, pr9~ablY'th~',"
,mos~' recent ofall,thé feú'~atiohs~f thé' table land,of Gra- ,
na~ª."'_"The' ~rtu~~i01i" 9f"t4is nl~rin~' deposit :makes it" "
extr~iriely",diffic_últ' to~sc~~tain'.its relations >~ith ,die:;"

" m~rle;'a&,it is alnlos~ entirelycovered 11p', hut i~~ is hy no: '::
means 'unHkely/ihat hoth iCand the'basin~fAlhama,
rest ';upon' ,the'gypsiferous :Jorm~~ion.:'~,AH, this mas&',,' (
appe!lrs t~ r~stoníhe':secondary red'~andst~n,e, nia~'ly and;:
ot1:J.er H~nestólies:' w'hich' fo'rm'ihe'&ierrade' TeJeda, and,
that .10:, rep~se, on'miC'a 'sl~te~t~e,:prolo~galiol~,'of the '
Sier~'aNeva~a to the ~w.est.· " ": ,..' ",' {', '

, On the route to· Motriland,the, Alpujarras,after leavlog ,ra y~ener2,I¡f'
,thesand,clay, and marles ,vhich form,tneSu~piro 'de~,'

Moro;you' descend to'Padul, a· village sítu.ated: at the,
headt>f. a small marshy pIain; drained in: ~odern times,~'

and' ~xhibiting the:last remainsóf the' fre~h,~ate,¡'¡for.",
mations' of this uplarid, region'. The appr~~ch' to the ~ea ' ,

is by ~n:ópendefile~having the'Yes'tern~h~iilder'of th~ ,
Sierra' Nevada- on one sicle,. ánd 'the lofty"rang'e'of Tejeda',
on the other. ' Thep:Í'imary ·slate which Eormsthe'base
isseenin a i~,,~spot~s nearTabl~u·fe. ;'There ~re'itiJUI'ated,/
marly limestoIí~s, aridother, feat~rés,ofthee~)Uiltry,~¡ti :"
this part" and tIle lo~er"parts,_have ,l)eenfiU~tl '\Vith',yas(," ',:'
depo.siis oÍ' ;lr~l:lsp'orted ruin, ..,whid~ h~Y~1?eeÍÍ ~~,:fhei~l',:

turn excavated by the'tQ.rrents' lhát'descend froIn the,
Alpine ,~egiQn aboye, aJ.ldform magnificent barrantos iri

, th,e ,neighbourho~d' ofDurcal. The depQsitsin these
ray¡'nes beare~idencé of having been transported simul..
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taneous,ly wiLh themass wllich"has,-heen ir.. mOLion al tb'e

time'of the fórmation of th~Veg~, ~l,ld o~he~op,e~~ti9P~;:,
. of the" u'pía~ds abov'~ it~, .... It ~x~en~~..Ae~rly to :~h~ :p_reci~:<,:.'·

.'pitous ridgé, 'orp~e~to,·.~hiéli·~on~.)~.t~JPthe..s..econ~ar.Y\>'··
vallies on the'soriihside of the Sierr:~as h~fQre mentinned~\-c<

The r~capitlil~tiori:~~ft.his·~~d~~·,~;.¿~~di'~g:,':.g:lv:eáJhe'0;:

micaslate' and'·sefEe~ti.n~·.. d~,· .;h.~,' ;~e,~t~~,~I: r.aptHH ,~he;~.:'
limestdne' résting'on ilÍe~mica .sl~i~ ~nd ..ip:, ilU,me~lia t~·
coniaet wit~ it;' t~e's~?oJ:ída~y'Ü~~~s'io~e Q(t~~. S~e;ra,.de~ f

Elvira; the gypslfero~sniaJ:'le~.pk~~J\fala, pT:0~a~ly ·,the'.. ~
ol,der:' of the rece~t¿er~e~·;,.t~.eco.Il,gl¿~~r~t~,<¡i,Í .:Gr!l~' "
nada, 'and the formation ~ft:he Vega,;' ~h~·t~i,tiar.Yf'~<lriDe. ::¡;

deposite~ of 'E~cuzarJ -áii4':ihe' )acüsiri,~~ 'for'm~l!O~'Ot:, ::

Al~ama, presúmed to ~e·iii~..Y~~nges·< ~4~~~is;·~se~j~~,¡if:.>.'
the recentpeáty formátion: of Padul be )10tc({onsid~,r;~dJ~ T.

deserve a place:á'~lO~~g?'t thcn]·.' 'rhis,WilfbeWade..IDo:re.,\
clear by' 'th~acco~npanVyf~'g s'ketch~ ,'.' ";".:,..;: _, r.L .;"f·<t, ..;-,.

:éneralife

. ~. • ·"7
• l' ...-, '.

a. Prim~ry ranga of Sierra Nevad~ ofV•.Vega,'c1ay, sand, Marle~
. Mica Sláte etc. f. Horizontalbeds ofr,ecent saD:ds~lo~~-,

b. S'érpentine ófbar.ranco de San JtÍan( , g;' Gypsiferous ánd Sl\liferous){~rles. . " (.
c. Limestone oC older series. : :E. Escuzar\tillage;; ~';; < • ; ;'~,' :".::";. '.

t . .CQnglom~rat~~i.,Granada. . . n.. Recent:~~riite formati~n withpec- . .'
D. Geologicalposition oC tbe Aromo- . teils elc . ',.; f.;.';, >~,:( ;,•• ",:!'
. 'JÍiticIimestooeoCSie~rade;mvh'a.· ;4, Alhama;', . l. ':....

G. tity oC Gr~nada. . . i.. Lac~lrÍIle formillion of Albama•

, \


