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.Tliere' ar~ .besÍ'des_:¡~~¡e, a .~~-~s ~f"·mari;-'lime~tQ.~e' '~~

abov~!VizÍ1~r- lo 'thé' ~ou-th'ea~t of.th~'ciiy', whe~~e- issue .'

the be~~ti~ú~springs\Vhi¿h·~uppÍY.. the.:¡'~i~y;,aP4~~ .c~~; \'.

pious" a~p.ositi?ñ,· o~ car?~~,at~:;of)}~~.~p~~p~e~~-,~gl~o~..'i .:: ..
them: A'similá'r deposit"but:of ,much gre~ter:bea1Jty,js;;,\(,.. :.~

form~ª·~t'L~nj~~o·~·;.Q~-tJl~~~pp~sit~·~id~,qfth:~·,JP~H.;~tai~~; ..
/ See the acco·uií:rQfi?~¡i'-i?f~.~.¡rh~~·e,:i~~'~~?r~~tiollil~M~>llt~..:..;

Frio, 'wni6h 1 hav'e 'been"inf(wmed containsshells~jJt

is very p;;obabiy~i~ilart~;th'~t~f E~~~~~1:,;but'J 4~i.Il?:~:,.,.~;.~.
time, t?:·visii·!t.~:'·~~·;·i~~·~n ~h~:.qppo~tte.:~,idfJ,:9(,}~~ ..y'~g~)·:·::"5:"l
three leagries fX:Qm Laxa•. rhE¿ limestone;~~~n.:.9~ ~h~" ::~..
right of tIle r~a.dtó 'G~acii~,-whic~' .appea·~s ,t.o h.~. a part ' :', '\
of the~;am'e'for'lnaÚon' a~-thai"~,fVi~-~ar;,:. requi,r~ ex,~~~~

nation~·.·~I1(ramo~g~t ¿th~~"de;ider¡~~,?{ ,d>:~. g~~logy' ,pf,~,:; (."

GraIia?~~ i·~".,,~·o~l~~be<.~~~~~~~~~~ t~~·.~aF~Y'a~~ct.i~~ ,f~~)~l :'~:::¡:~:.:\
the point menti~Tle4;ofth~:jimsti?nof~h~;;pri~l~~yt())·

the Sierra·ode'Ei~i;a;-"a~d·thr~{lgh.the!'~econdarystr.ata .G . era
to the rí~arles whichc9v~.r,ih on, the ;~id.e,pf~ ·t~~. G-.Q~áal:~·~,;,,:~. ;.

• " ",.i. 'o'.:"": ":""'" > ......". ( .... , .. '. ." •

qUIVlr.-.,,' . ~_.,' o .:,' :.o_j" ,.>.. :_..... ,'.) .: ..~~~: "i. o':';' /<. " :/1'.. ,: '

It will he I:.e~emhered that .,the..Veg~ .o~ 9-ran~da is" :'
a mass"o(iran~po~ted ·~'at~ri~I~·.~~d Lr_~in:. qf ,for!llel\''' ,.. "
rocks. < It'e~teíids';~~e\ ~ist~~~~ ~~ the road lo Gu~tlix,.~:.: .
and.a t iis·h~rníí~i~'tio·~Ú;~'mic~. ~J~i~' m~Y·h'~.~~e~ jp .3:(. ~¡
spot; tb:é'orÍly one (~a~,o~; ~hat'si~~"~f th~ IP~u~·tai~"."
where-t~e 'pl:ima~r; ~~:s~?~~.~n~~r.}~e(~ J;~ce~t;s·tJ,'~ta.' :' .

After' ihis is á' gorge 91' barranco in ~he lime~tC?n~', .: no .. ' .. \

doub~ ofih~ sec~nda~y for~ation" 'Y;~ic~J~r,~inates' in. a :: ,: ',: ",.
" . :...., ..,. ('-" .,.... .. . . ,

lo~g pr~m'ontory ~' running .,out .i.11~o. av.as~ sea',Of sand .. ~. ,:;
and -tran~po¡'led'~lat~ri~ls,extending, with'a flat surface
worn into innumerable hillocks and.ra:ville~" to the foot.:: :.. ':
of the' Si~~r~ deFil~bre~; 'which is the easterri' continua':',."

. tion oftheSie~raN,evada.. The eity of Guadi;' stands mi.

this formation, which is' hollo,ved into numerous' habi-
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tations in the ViCllllty ~ -The Sierra ,de Baza~ which
seemf? to bea eontinuationofthciSicrra de Segura,rise~

throtign this ~~centJ~rlnation, ami s~parates it' from 'th~,
hasin of Ba~a,. which'~contains a lácustrine"for~atió~,.

obsetved and~desciibed-byCo19n~1SÚvertop.' ~,Thefor
matirinat th~eastwardoí thehasin. oí Haz;~,' after'
crossing-the Gua'diana; which is theeast~;n feeder ofthe

, Guadalquivir; is ~ofgypsiferou~'loóse sand, sto'ne a~d ap-. .
pears lo rest on theSie~'ra''de Segura: 'The' forn,iatíon
ofsand anddetritus W hich has been follówed frollÍ beyo,nd
Granada, toGÚadix,.imd ,Briza, próbably su'pports the,
lacustrine formation oft~e latter place, and itis conti- ,
nuedtoWárds l\hircia and the vale ofLor¿a; on thesouth
east. -, ',To· the south, froIn ,corresponding ob~ervation,s ,

; ntade in different places', though 1 cannol aver it, to he
thec~se,~ot h~vi!lg~ctu:ally trav'ersec! it, l-have no

___aoubtwhateverthat it.exténds'unintérruptedly to the

delta'óf ,the Almal1zora; 'whére' th~re is 'a, wide tract,
exactly, ofthe samlfdescription, re~tingonoDe ~ide, ~,P?~.'lo eralife
the range whichaividés thevale'ofthat river from tlúit of the '
~orca in Murcia. On the other sideofthisvaleofthe AI-'
ma~zorai' reposes on the primar'y rallgeoftheSierra"" de'
Macael",where are' theniarble qt;larries, which ispart of
the Sierrade'Filabres." Olí ita northernside, to the
right oflhe Almanzora~ itis tolerahly level, 'hui toward&
Murciá,it is heaped up, a~d ha~ heen wo'r~'~into:innu-, ,
merable -hillócks, 01' hurnmocks, 'as Ü~rmed ilt sea. .In
this purf it~'contains"ligníte"', and gypsum~ bu't"'js es-'
ien tially composed of reddish ' sand, ,giving the, p'e.
culiar Africaneharacter t'o this interesting regiori~': ' Near

~.' . '"

.' I ' ' ..

• 1 amo indehted for the iriformalion of this liguite, which' is Dear CuC\'as de Baza,

and which.I'did not see, to l\Ir, Lambert. F. G. S.. who visiled it omdally, bllt it:WM

found unfit for an¡ econ~micall)U~vose. .

. ,',;
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á village, called CaD:toria/'c1osé to, Purche~a~ th~ 'pri- :
mary rocks a~'~ nearly uncovéred' Olibé{th sidc!:t of th.e.:.,

1 stream,. but 'only for a sho~~ distan(~~,.leavlng 'thé '\Váter ..
coursC-open hetween'them,.a~l(lwith'the ,:ery-,s~all in~,

tervalsínéi1lioned in' this sketch, 1havetr~eed this for.. ;
matiori,': ~hich:may:: be term'ed'thé' :Granada:Cl~trftus,:
and which is main~y ¿Ol~posed~f sand,fx:~m'the.sea>'at'

the mouth ofthe Almanzora,by Purchena, BazarGuadix,:
Granada,Padul, ana T~blar.te;·almóstto the sea again
at ,Motril, thus' forming- á nearJy uninterrup.te(l stream
aroun,d'the S'ier¡'~' Ney:ada. , ;An'ext~risive dépositi~n: oí ," _,
exactly thesa~~' nature:; is also' ~eeri.' jn' ascendi~g th'~' -, ., .,

great I'Íver' of Alm~rra, to Tabermls. In this'lást lirie,. it 
formsperpendieular ,va1Js, of sey~ral' hUn<lr~dJeét,in' ',', .'
height,' WOl'n by the torrents: ' There' is s'omereasOll>to ,

believe thatthe Sierra d~ Filabres is entirely dei<lch~d~ é-- '

from the principal chain,>ariC1 that ifls' cove're<:l,hy more'-- ,,"-. .
rece~t formations,)n the'Hn'é)etw'eén'q.u~dix"and~ A\~ :'. ;'y ,General '
meria; but jcailnot a:~ser'tthatit,is :80, '~of having cros~ """ '
sed it in lhat direction~ . -Am'ongst ihe rocks'which ~~~- ",. '
pos~ it,: ate mica ~iate, ~nd' gr'ainilá~ 1imeston~; :the'lat~ér : :
rbck resting '~~ii, th~-níi~a\late;;J It ~ay~ b~~';ob~ervéd, ,''''
that the narne'ó( n~minulitelime~tone', gi~en: in the, ác-' :~, ,
countsof t~é' ~eighbou¡'hbo~lcÍf Gra~ada:att~e' ge9iogi.. !, ,' •.•

. cal societY,,.is riotusedhere:. - Th~ 'terni', 1 have "unders~

tood, wasgiven- provisorily, and ,~ertainly.': therej~' ,nQ ,
formation in that ~eighbóurhoo'd to' which it applies. \~
It is, ihfact,' the secondary' ,limestcme'óf the gener~l'

chain ~hat h~s received this appellation.-' -Tlienu~m~iite '
rock which gav~ ihe name, is, ¡'úndersto~dfrom'éólo'n'~l" .
Silvertop;'atVelez Rubio in Mtircia,whicl{plaéeIdi~r ,:.,:
not visit. ' lt nlay .b,é'.' a member'of, tl~esé~Qndary se~'ies~_ o'" 'f "

but ü rnl;lch more pr-obabJy of ~he' tCl"lia'ry, b'r\l1Q'~~e n;'..

·11
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cent'epoch'.- ]~~ev~~ 'met wit~ it In ~ny', part near.Gra-
nada.'The'relations oftbis nllmm~liter6ek.arenótyet
estabfish~d,ándit ~o~ld ~nlyJ~a.dtoerrq1'" to~onsi~er ~t:
idenlified':,~ühÚl~ .. ·~ast massof .. secondary.1.imestone
whicn pi~y~:~oi~p.?~ta~~a .pa~t' in ~p,anis~,:geology,and
to'which il>iialm~s'tc~rta'inly superposed.

ENVIRONS OF 1\1ALAGA.

~ [

The "tef¡.ito~y:~,or~I~lág~ is principal~y.~fre(Ls~nd
stone,!c~ó~s~d '~y' ~ands of' grey limestone. " ¡he sand-.
stol1e,:~pp~a~s,/o~"the~h¿íe, t:~ occuPY,thclowerplace;,
although,afier mÚ~~,.~xa1?ÍiIlati()I),.I canno~ affirmthat~'

it does ~so.":; ':T~ac~sofcoalhavebeertdiscoveredataplacc
abou t tíir~é j~~'gues10'tlw 'west.),where '~:small~seam'is: '

....---a=ssociat~a' with'gríts,6f~ Yariou~ .kinds, ~imilar to .the"
bcds u¿U:~li~ fo'~ñ.d wit~ ,r.e '~I~r, C?o~l., i ¡,:' ~" .. :" '.'

The 'unders"ir~c:tú~e'01' t~,e '~dlstiic¿ i,s.co.IJ.lp~ct blue, ': J.6~ralife
slate, whichfuay'-})e" s~en ,i~ :the se~, ciose~~'tne tqwn,"
and in '.~·br¡'~án~ó't?t~e (~~st.: This~lay;, is extremely. '
like that' which underlies Monserrat, in"Catalonia.. , In

, pursuinglhJ'roya[road to~?tequ~~a;ava~iety o(p~~-
mary rO~ks'she~'thé~sel~~~,'~hich,arecoveredby' the

-sandst~ne,'W~,g~it~;' a~cilikesiore."At t~e ,base of the'
10ftY Pli'erlo, :whi'chis passedto'arr:ive"at ,Antequera, ,¡S,
red saná.ston;~'~:"The~ue~toit~elfi~ a'~~gnlficentridge,

which is'formed"by 'n~u~~l'p~~eipices~',exa~tly,sim!larto"'
those ofih~·.·Br~é.ñ"ecleR~ía~d,''in, tbe)?yrennees, and·,
of a limestonei~cry 1ike}t~'.a'ppe.~rs ,to' I'eston thi~sánd~i

st~ne, but'ifwás"io'¿ much c~ve~ec1. to.enable. mc·to,see,
.the j unedóri: "On;;the A~'teq~le'~~~idei!, a ~vide plain oí"

saliferou~'marle', 01" c1ay, ~hieh ~ests on this secondary.
eh,aio, and' exierias, ,with little int~rruption, to th~ Gua-
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, dalquivir.. -, ~he' ~hain of Estepa", \Vhich is, meÍltioned,
before', <~,and. ~hi~h'l, ~~lie!.~'~o:(be'fo,rmed o~prirnary;"
limestonc,, is' á-ti ~butment o~ .continuation, oLa, chaiu

comniénCirii"af Ant~qtiera ,"'h,.i~h ,runs',in ,ii ~ec~angul~r: ,.',
direclion tó 't1le': seco~ci~r:y~' li~es~one, :h~ t, t~e,. sta.te of.··
the cóuÍltI~y, laUérIy,' m~de:it' impos~ible 't() ,c~rryon
observ,ations:, 'in "'that,~vi~~piiy;",,A' ter-:tiary,,<?r .j~~e.~t, ":'?

deposH;' is',bbsc~vedn'ea~'Malag~, but it.will besuºse~,:" ': '
- quently:'utentÍoned',' i~l' th~, g~Ile¡'~l'~~~SLoulIinefill'.,..,:.

whichti't wiU be rh~r~'de~rIy br~.~ght under .view0(,',' i, , ~.'
To the"west "'of ~aiaga~', afte~'qro~sülg ..the· Vega ,~~d" '"

the great 'rivér, ~ 'bold Sierrapre~e'~ts itself, whichjs,of ",
bIue lirnestone,and runningin a ..semi~ircular dire9tion, ',~>

forros, part oí tlle Serr~~ia.~~: ~o~d~, C!osi!1g.in the·Yega '.
at its western'~~d,'w~ér~,serp~~~in.e,prgr~ens;tone!coro~s ~',
thróllg'h:Ú; '. :Ori,'th~¡ ';~~a'si 'sid~ 'jt"iea~~s ~~~rrow, pass. '

where'thé' substfuct~~e lS'~ :,~~~n,l,<;'p~p~se'd ,~fprhmiI:Y¡, .,'; t" \

granula:r' Htnest¿n~~'~hd ,m1e,a: .sIát~:. ': .• J~l the; ;se~,: ne~r .' ~:;l , enera
Frangiioléi,' ·á~e~PV~'~r?~~~'s.,,o)f ,~~~b~~~, ~f.. the ,sand·', ".
stone for~~lt~oIl .simi1ar:~ tOo t~ose ~?f;d~e ~nterior.~'" .1.'hey ,;~:O!:
are now'isolate<l ."~n~f cruinbling,wi,th the:. ceaseless :ef-; ,
forts ofthé-;oce'~n',:"~lúcit~illÍw',:~oubt ca~se.~heni,. '; !

;\tno distant"period'/ t~',4.isappe~i:i',;At: Ma'rb~Ila, ~the:~ ,
primary' fóini'atio~ '~ise.~ to' ~. con~ide~a.ble heig'ht, :whe~' ,";
it breaks off;! 'and ¡'s"~ucc~e~ed ~t o'nc~ by red ~andstone ,-:
which, wilh-bah4s' oí ~áey'Ji~est~r;i·e.~~~ss~~git,.)-~ co~~.,
tinued ,\V1thout:inter~~pt1.~n·,r~~rt4~tp.~~~slern end ¿f
Andalusía';a:ndto',tii~ir~a~plain', :~~}~~.'~e, s~an .desi~ , "~o

gnflte,as'lower:An,(lalusia~ ~>' " ':,' . .,', '- · .'
The 'tr-a¿t.'etiélosed.heiwe~n·th'isplain an<;llthe:M~di.. ',

terran~arÍ, 'ís ihat tJi'~l;~d th~'Se;,i'~nia de' R~nda·. Fronl

observation, 'ana sorne sea'nty i~formation 1 have ob;,

~ained, 1 bcl1eve this mass' to hé cóIDI>osed almost en·,
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tirely of sandslone and secondaryliin~slone,' ~ith indl).
rated marles,resting'onserpentine,and otherr.?c:ks,'w~ich

are seen on the southernside of it.' A li~e füUowed from
MarbeÜato Ronda, '~hich'1 l~~d <no': time to inake,

,would probably thrDw ljght mi this distl?¡ct. About the
centreis a magnificent rangé, the highest peak of which ,
is IJamecl St.-Cristobaf ID thecountry, ,b'ut by seamenis
known 'as the Moor's hElad; ,which i~ 'a lan~mark, in the, ,
Atlantic, 'andmight be one- in the l\fediterranean. J am
ignorant wha~the upp,erpartof thispange i~ composed ..
of, hut it appears to be limestorie,. arid 5t hasheen saicl '
to be 'primary.', ",. '

The ',rock 'or:Pefionof Gibralt'ar 'is a n1ass': oí grey,
limestone,exactlysimilar to th'ilt formirig.the secondary
chain,-andwhich'we ,have" tr'aced,'almosi 'unilúei-rup"
tedly, from the,:frontiers 'of :,Aragon'~ and~hich váries',
ooly In colour in different situations. A fe~ fo-ssilshav~·

lately beenfound in the m'ss' of he #niestone,~~nd as ,'1neralife
thea ttentiori 0'(: the officérs óf.engineers has 'now 'been
called to'the p~eservation'pftliem,it' is~to be-hqped '. ',"
there may be conccteddala~ tothrow s~riieIlgh.t on th.e
age of thisliniestone~ "Thósehitherto fourid are ter'e'~
hratulre,;a ,ma'gnificent üüivalve, probably a terebru;
patella;: 'fissarella? -At the'south e~d of ;the rock ar~ in-',
dicationswhich 1 llave generally' seen tójaecompany th~ ,
vicinity' of lhe primary of this,formation•. 'The'y ~ay_ ,
be seen,onihe road to'Europa p~int,'in' asoéndi~g'froID
Rosea•. There are stalactites; stalagmites, ~md' cong~o.' >"

mera tes, with osseous 'hreccia, in abunaanee, theJormer"
beillg coinillonin this' formation'~v~~y whére.: ,: A, ·eu... '

. . ,

" 1 W¡¡lI imlelJledfor assistance inobllliníng these fossils lo Dr. Farrell amI Colonel
lI~rdíng R. E;' ' ,
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~ious- specimen is in possession .of an offi~el'_ of the naval
arsenal, a mass,of ba,ncs a~~I,skeletoIÍs- of birds, chiefly
of the guU- species,_ ~Thi~h are covered _wilh-a thin sta·-

.. Iagniite, leaving the formsquile perfect.· At: the' east
-sideofLhe rock i~ a, quantiLy oí drift,sand,thrown up
- froma greát distance by the furious ,swirls of thé Levant
,,:inds, Jro~,the sandy isthmUs; andlodged against tÍie

, limestone,:whi~h -only req~ires -á eeinenting liquid' lo
f'orm a-'c~l~pact 'sandstone~ The neighbourhood"óf

, St.~Roque i8 covered .bya r~c~ntmarine.déposit,;·which·
'is nientioned in. the cóast lineo :,The sandstone ,. arid

.' lime~t~ne 'appear.,to ~xtend beyo~d thestráits, arid lo
.be carried, accordingto ~nf9rll1ationJhave received, far
into Africa. - - ,. ..-' ,-

~'.. ~

_~owim ANDALTJSIA.

, Vast bed~ ~f c~ay.and marI~: 'appear, tocóver the Jenerali~,
_. sandstorÍeand :~imestone'of the Serrania' de~ Ronda;

_ ano forol the ter~itory of ~eres, and the gr,~aterpartof .
. ~.hat maJ be termed,~.lower'01' westernAndalusiá. At·
: Xcres aTl~l the vici'nity,,'¡t is covercdby [l' ~aÍ'ine fO'~lila:.;.

Lion; exactly 'identical with that
c
of the'_ coast.•~ At V~jer;

bctween Gibraltar and Cadiz" is a simila:r formation to
. 'íhattraced along the coast,. and no 'douht ,conteinpo.:.
,r~neou'~ wilh it. Iie~e it ¡s, in tbin h('ds" wilh a'd~p·

from·the sea. '1 havé SOluereason to,helievethat the
sam:e f~~inati6n i~ f~und ~r Medina Sidoniá, ,and Ai'cos~'

. N~ar the former are,: beds~hich supply the hesLmiU
stCm'e~ in' the southof Spain. 1 have never s~en_ them,. .
bu·t fr~m. the > des'cription th~y o~ght to helong to 'the-'
sands tone. . ,'.

At· Aléala de Guad~ira ~~(l Carmona, the 1l1.arjne foJ,'-"
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matión; is ()f great é'xtent/imd' ~bl~~íd~~'abl~_:e.ie~~tion,
;", ..... . . " ~ . . r' . '. l.:., . '.: . ..l, ":.,~:' ';-.: _.: l. , ..

;-especially at' Carmoná:; where it -rises aboye theplain, lo
. ':., sonlehundréd feet.":'Afthe MOÍinó de 10s:Ca~tu~os, a
.'.' miU up6r~ thé"Griadaira,ai asho;{dista'~~~'abo~e Alc~1a,
.'lfouniLthe hlarinedeI>osit restingd'lta str~iunl'of bIue '

¡,elay,. i~' which·were:pé<;tens~;~hew.ing.·~hatJhav,e no
'•.o,;' doubt is the regular<posítion: .1 hád so'ught lri~'ai~, p~e.

"! vióusly,~'fór,adirectjllncdoti,;-or'~mY"~~ga'nicremains,

, ',in this' vas'tdepositof cl~'y; iÍl ,~hich a't Xer~~,th~Y. ~~ve
: '. ~.:' ",.~," " _',~ ~ r : ". (j,. ,'., ,'; l ,.1 ",.'"

" piercec\ to'ávéry'gr~~tdepth~'ili se~rrh for water,.wit~put
• . ' ,,' . ,'. ~ '. f:' ' '. .~ - .. ~ :'. \!..~ ·.T • • ':..: .~ L' ';;. ,t." \" .. : h ..• " " ,

L ·:gettmg> throbgh~lt .., ' .• T~e- 'lilarme ., .. dep,osg ;extends,;far
("inland~ ';At' Villa! 'Núeva'd~(Rio; 'o~l·.th~·'opp~s.ite ~ide
',' of •the 'iGiüldál'qtIivit, i(cdver~j th~"8arids't¿n~<a'~d'coal
. .'. . '. ... L. ",: ~ ~ f,. .., .! .. .-J.-

formation, and 1 haveseen something wliich resembles

.--_~it iu the bed óf the Guadalquivir, between Cordova and

AnUujar, whichrequiresexárríi'riation~ Near And~jar

pecténs were foundin astr~Úum of clay an~ ~ 'Yere, sent
"to l\ladrid' by': a"IÍobléman :re~i~~fig> ~tf\Xndufar,] n:ha
. cómniunicated· to';mé'Bis" ob'serVatioits ~. 1 have no
'c,doubli .whateve~,: thaf'itis' ihe ~ati1e fot~atiÓn'~ít~ndi~g
. !by tlie'cohrse,.'óftheGuadalqiIivir~ndc~~ered by, rts

.alluvions:jn' great parte 1sawnothing of this fórmaíioIl

further 'up .thán'An:duj~r,"where).crossed.the line···ofit,
·hut it is 'ofgreatidteI:est in' the'g~~lógy'~r.'.Spa·¡~l. This,

marine fórmation óf Carrndit~~nd~Alcai~'de Guadairaor~

of los Panádé~Os,is'~'ioú~hc~ag, foi'iD~4'chiefly<?f
rnarineexuvlre, ancl is·loos~~nd'f~iabfe~"Thec~rio?s
aquecluctofthe MOO1'5, wlii'dl. :~l1PpliésSe~ilIe with
heautiful water froro ihIs'sanle f()rmaÚ~n, is driven

through it, arid passes hnde~:il~alh_the tow~ orAlc~J,a~
wher'~the'reis a s'ubférrineoú~ iniUwo~k'ed by th~ stre~m

, , ( .

* l was indebted for the first information respecÚng this.,interesting deposit oí
Andujar to Prófes:ior GuÜer~ez of f\faddd, ~nd Gc~c~~i Zareo Valle.

eralife
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in' ilS passage. On approaching the Guadálquivir it is
covered by the diluvions of the river•. At'Cadiz and in

", .- . , . \. , "

the neighbourhood~~there is a- érag; apparenlly much,
more recent~ with ,oysters, ofwhich th~:walls of the

,city are bu ilt. On the' northside of the (;uadalquivil'
opposite to Seville, aré'beds of clay, apparef~tly (he ~ame

as thoseof the Xeresano, ~te., and:which! mo~t proba
bly rest oñ the primary'rock of the_Si~rra-Morena,at

a sho1't distance from the; city. 'Hig.h~r ,uÍ> th~ ,river, at '
about thirty miles from'S,eville, is the ~andstone and
coal formaÚonof Villari:ueva del 'Río, 'which cont~ins

grits '~nd the' ~~ual áccoinpáníIt:i~nts ofc~al st1'ata. It
, is ass'ociatedwith aforiilatión oir~(fsa~dstone,to which
,it no doub,t belóng's', ~hiéh ,résts on th~ primary f~r~a.
tion ~f the Sierra '~'brena"':' J, saw the junction on the
road to Cazalla,'~fter'crossing the"river.at Cantill~pa.

" "- ' ,::>

Above the· coal formation is a patch or~he tertiary :rp.a-
'rine formaiion wni¿h'is'·húin(for lime~"; "There is eve'I-y Generali ,.,"

" probahility thai this IÍlass of carboniferous sandstonepn '
, the rightof theGuadalquivir, whichrests on the p;i-
" mary forrriations of thé Sierra Móreri~~'~n~ is covered'hy

a cappíng 'of recént~arineformalion, 1s a part of t~e

sandston~bftheSer~aniadeRonda,'opposi"te to it, and
froro which it is separated. (by the óveI,'ly'ing beds of
clay and marine form~ti9'n' of Carnion¡~:'~ndAlcala, a~ld
the yet more recent;"diluvions of th~GÚadalqui~ir.

The sectio~l:oflo~er 'AndaJusia\v'ill be more inte1ligible
by the hélpof the'~accón1p~nyiI{'gsketch'.' , ,( ,

The secondary li~estóne' t)f~the Serra~ia de Ronda
is seen at l\Joron; kiné"leagues :from Se~ille, where'it is

" , "", "', e '

of a blood red" arid is qmirried' as an ornaD.;lental mar-
hIe. 1 have seen a slab which contained nautili. of. a.

. (" . _: L \,.l

large, s~ze.

JUnTA,
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SKETCHES IN SPAIN:

'ON THE COASr OF THE .MEDITERRA.'NEA"N; ,

,\

"~ I
·1
:i

i..

The obse~vations hitherio ,made, give ageneral-out
line' of the'formatio~s which compose eonsid~rable por
tiori~ óf the internal structure of Spain.· Tomake íhe '
remáining ',parr more cleár it ,viII be better to takethe
coast line, fro'm Valencia to thewestern extremity:üf lh~

Peninsula, which 1 have followed:in néarlyali its lenglh.
The ¡'eason ofthis airangement is, that itwill conden~~,:
andbring under one view many details, which ~eeJn' to'
bear. (jn the same ',p~int, and will' ob'viate m uch r~pe-
,tition,. and that these'section's'of!er sorne'of the' mote'
remarkable features ofthc'geology o~ an almostunknown,
country. , .. \

1 had nóopportuniiy ofobserving in dctail, the easlerl~

part óf the' kinfl'clo'm of Valencia~ Fromtp:e' Ebro lo
the'west is a longand almost uninterrupted flat,be:t~ecn ',Y General
the' gr~at seeondáry ehai~'and the sea,' which is' highiy
cultivated. There is reason to supposeit is, óLthe Sri~le

diaracter as the coastline' fu~ther west, ,bul' I'have <no
'correel information on this subject.-: ,

, ' , The Hue'rta,'or plain,: o~Valencia, whi~h, is eompo- ,
'sedor'alluviotisandtransported material~~isbounded '
tb the, west hy the great secondary, chain ' of the~ Sierrá '
de Cuencá, and Se'gura; 'which ends' abruptly in 'th(fse~ :at,
C~p~ 'St.·Maftin, forming·bold and magnificentcliffii. '
In approaehingAlicante'arema~ses'ofwhiteindur~tecÍ.,

marle, at the base of 'which near Xixona is gypsiferous
marl~, a,nd on theeoast a vadety .of recent marine for
mations,~ eO'ntaining pectens', óyste~s, Venus; peclun.c~la

,and m'any oth~r ~ecentfossils. These beds 'arein va
rious forJ11S and 'PQ.~ilioilS., 'The easlle hill is for~ed 9f

" ~ 1
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them; anO associatcd withthem is marle, and ,a thin
hcd of nummulites~.~o', t~e u¡orth of the tQwn., _Iupro
cee·dingtot~.e~est a]ong the shore,white njarle is seen
~ear.. the' 'nlouth of t~eSegura, in which' are various re
~ent ":shells. Torre Vieja" the sceneof thc earth'quaké;
stands· ~n asolid ~ock of indurated mar]e, which di'Ps

. into the sea, andappears oC- recent forIllation. The
co~ntry inland, to the foolor thesecondary 'rangc at
<;>rihuela, is ·oE mude; bnt 1 saw no ~rganicremains.

Through lhis forlllation: was. the'line of the earth qtiake, .
()l1whichalmost .ev.cry build.j.ngwas levelled, but" lhe
surfa,cewasscarcely dist~r1?ed,.a'nd has reyertedto ilS' ori
ginal state. the vale,or 1zuerta,.ofM;urcia in' the course

J ' '., ./ :

of the Segura, i~ hel~eena r:ange'of the secontlary limes-
tone, and another mo~e recent formation. " Greehstoné~

i~ s'een on hoth tlides ~he vallcy, especially Ílear the curious
isolated Monte Agudo", of.which lhe' base'is lhat.·~()ck,

and the apex limeston,e. ': 'Ibis valley has been the~ scene' rallt
ofearthquakes in modern times·, .especiaUy in it~ western

'side, .. where there are signs of'muc1;l dist~rbance~' The
.ch~in,between l~eSegura ando the sea, to the south, ·is·
'a masss of saúdstone arid conglomerates withmarleon:
'~he outer)IatÍk.,.Between this and Cartagena is a, flat
plain, covered' by alluvions~, An. excellent seclion .of '
the ra.~ge, t.~. the right ,oí tQe: Segura. 'is. seen: by- fol·
lowing a harra~co'a f,ew, miles soulh·, ofthe city of M~'ur" .

da: .It exhibited "marl~s. and re.cent, sands~ones'; the.
boldest feature being a mass of. cOllglornerate, oí blood:
:red, which' forllls'a·noblc'. cliff ofconsiderable height.

'1. followecllt quite through ,the range, untilI carne; to,
heds of marle etc. 1 'think there can be': little doubt
th~t this is part of the seHes of the, recent formations,

. which.ought tore~t:on lhesecondary limest~me.of th'e:



JUl1T

'()Pi>os'ite sidéofthévalley ofthe:Segúr~. , l' sa\V notraées
of fossíls in a'ny of the varioris beds, bti~ they woúleI,
cerfainly pay the ,éx~niination of any ~ one ',who ,mighi '

,have leisure for the purpose. , ,'~1

The iowri of Cartagena i~ sit~at~dat the terminatio'ú
of a, hay or"indenture 'of 'the limest'ü'rie, which ,forms';
bold cliffs tothe east andwest. ' To ihé ea's't,~'iatd they''" ',' ,',' ": , ... 'i, ' " "soon end in 'tne lo~ land ,ofCape Palos, wh;ich, app~ars
io be the continuation 'of ,that' of Torre' 'Vieja-and the,
Alicarite coas~. Ou(sicle, 'the town of Cári.a~ena, as~o-'
ciaied ,,;ith ihin beds' of sandst~ne,1Ír'ébecIs ófira'chy'ie1',
which rúo: inri ~li~éctióÍ1 tó the Volcanié d'i'siri'c': of
AI~á~arr(m,'on ,the fhmks, of,thé mass' of limestó~'é',
which lies' to' the ~est ofCart~gena'.' ' ,Alon'g the inland'
flanks óftJ.1isrange, assoc;iated' wit:h fhe' tra'chyte, further',
tO the west,: i5 ;arecent m'arine _forA1,ati~li, whi~h extends
tb' near' A~'maz~rron,; ~hich: is s~vep. '~'~ágiies distant'
froin Cartagena.' Almizarróribcarst'he st'rongést m,arks' "
of havingbeen' the sc~ilé' ofv6lcanic actio:rí~., .,Th~re a're
massesof trachyié, ana', vÓlcanié-' congloin'érate, ofwhÍch

, there is á bola cerro óf córis(déi'abl~'héigh't,a:~d~ the
,c'u'riousaltimiferous rockof St.-Cristohal,which l1ás'
'been wrought for many a'ge~~' 'ihese áre as~o'~iat't~d WIth' 
a- porphyriticrotk of bloodred" ,vith" 'pr~mary ~late~~
ánd á. receat nl~rine Jórrmlti'ón' inland or it ~ To' thÉ(
",est' i3 av'astIllass df trachyte" foltowédby moro recent
h~ds,' ana: the liné issúdclenfy inlerrupted by a,bold and
lofty 'and' mos't remarkable Pti~~ry,chairi, 'c~Üed' ~lí'e
Lomo' de Vaca:, cow's' back, fr<;>ID its ¡lr'ed'pitoÚs' ridge. ,
It is',in ihis ridge or its' branches' that' itáppears pro~
bable w'ere die celebrated nii'nes' oí the' Carthaginians,
of ,vhicl;1 'aH trace has 'been' lost." This'r~lIige has 00
either' fla~k, beds of marles anJ other' recen~ formatio~s,

yG ~

,i'

I~
I~

',n~~,J..._-~-----------------
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of small extent, 'ancl ends pr~cipilouslyin ibe sea hetween
. Álrnazarron and'Aguilas, 'a,small townon 'the "const.
Thc castleof the 'latter 'place 6cc~p.ies n' promontory -of
se'condary limestone, to the east ofwhich a,ré uvóothers
quitt?detachéd from each (;t~er; and on the coast line,
-Opon theflank oftlle Lom~ de Vaca, forming an interest,:,
í'ng' feature in' ',this pari ~f the country.. Th.e slate is.

. c1os'e lo the town 'üfAguilas,on ~hich th~sliméstol1e'

nO. doubt re~Ls'...'Agrrilasstands'on ~'smaU se~icirclilar,

pláin' ro~nd"w~ich' thepriniary continuation' ofihe
LOln~ 'de~aca'wó~Id 'appear to swe~p,"c1osing in' the
western 'en'd" where it forros a vast mass of black" slates"
llihch' contorted,'run~ling to the 'e~t 'andwest; oyer
which, a~; laséert~in;ed fro~'thef~llen'mas~es, there is
a cappiIig of ¡'e~~nt marine exuvire, forming- a c~inpact

~lass '~'arid' 'rislllg ,to',' a considerable height.':" This
~ange is 'termed ~Sierra" de AlmagTo. Theplain of
Águilas 'is' p'rimary, ~is shown in places, and 'is leo p eralifE
vered by tra-nsp/~¡'ied materiaIs aniotlier'recent
fornia~ions, and in 'o'ne' place is a· curious conglomerate

, of l:mroI ed primary fragmepts. There' is ,als~"marle,

~ith oysters, and pecúms ;;the ;hole at a móderate
éleva~iori aboye the' sea. After passing the Sierra de:'
Alm'flgro; whichcloses' in ,the weste{.lr end of the plain,. ,
1he vastdelta of 'the AhnanzoraÍs 'met wiLh, which
exac~Iy co¡'~esp~nds:with 'ihe Vega 'of,Granada,' ahd {he,
pIain of Guadix.' As 'it ,has 'already heen described,it,
requires no further mentían. My ~oute. no; left' thc

- cmist, ,whi~h r -r:évisiíed atAlmeria, after crossing, the
primary Sierra de Filabres, and des'cending from Taher..

,n'as,hy a traet exacLly simihir lo that of lhe mouth" of the.:
Almanzora', aIso mentioned ahove.',' '

! Almeria' is sittiated in'a nook" -a t the fo.ot of the"se~on-

,,'\
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.dary ,chain .which .covers. th~ so'uth east,' flank of the',
,. ..'~' ".1 ~ ". ." _> ¡

Sierra Nevada; 'The illimediale' rocks are however more~
" ,.. .' " -.' ,':- , . ':' .,' 1

recent.,,·' There is aferruginous sana, containing pectenS.
and balani,associaledwith, white" .marie;· .a'~ompa~~"

~nass Of ~ariné exuvire,' which 18 q~a'rried, án~l éxhibit'~,

a solid!1i~ss ~f sixtJor~sev~nty feet tb.ick. '.From ii ha&.
heerib~ilt tb.e citadel of'théCb.ri~tians, ~hich cro'w'~~

the sU'~lmit of th~ :l\'I~or'ish fortress dire~tly?'PP9sit~,:
and ~as ,built s~on: 'aftér the','con,q~est. ,This rO,ck '~~s?:,

forms áreyetemént; 01' facing, lo theolder .lim~sto:ne"

in ü¡é pte~ipitoús cliff alo'ng which the roadisca~ri~4;
proeeeding to 'the"' ",estward. Iná ravi~e~ behind th~'

Citadel are' indicatiolls of red and' purple'sa~,dsto~~>
üuderne~ththe Ümes"tone~; On th.e~stimmitof the~idg~':'

aboYe.thi~sandston~, is a J:)'ed of péctens in ,,:hite ~arle::

:To the ea~L oC Aimel'ia is a' fIat beach,wilh,a formatio~

, of white indurated marle and conglo'inerate. This ,te'r-

miúates 'abrupt1y i!1 the Yolcanic'rock~~~.Cape'deGa't~,:~ 'Ge ere
which ¡'¡se like a wall'atthé"extrcmity' of it, "ánd forms '
a 'so~t of circular' mas;,;ur'round~,d in:' g~~at par't by ll~~ .

seá.; The state of lhe,country prev~nted,D.1Y exa~inini
this';distrfct in detail, but 'Ihave heurd that'át Nijar
are trac~s of a crater *~ To th'ewestof Alnleria, aft~l~
passing ~he defile aboye mentioned, th~'phlin called the
campo 'de-~alias'opens. , This~ is' of hare white ind~ra'ted •.

marle~ forming a table, ~~ liule 'elevated ahoYe the sea,
and 'gradually ~losiíÍg in' at.the wes1~rn en~, wher~'i~'
a sa~dybeach'and Iagoon.. 'Neár th,is lag.o~n, is a hed

, of oysle~s él liule ahoye the sea." At Adra i~ f~'~nd ~l~te~

whic~.~eems io b~ of thé primary series. " ~ part of these'

, ,. '¡'hese voicanic íormalions oC Cape ele Galt, and Almaiarron, wilh tbat oC Olot,

which 1 was prevenled visilillg in 1830, are the ollly volcanic traces 1 .am acquainted

iI\'ilh, in lh;; widc rangc covcl'cd by lh~sc obsc-rvaliollS.

,

JI"~ ¡ .
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slate~ is ,,~oy,ered by R ,m,a~sof' salId ,3l~~ fragnl~!Jts" 9f
rolled, quartz;'lo which halani are'él:dh~ring. ,Ihis. for~
~~'t~on i~ sP~I~,~~hat'diff:er~~,t fro~nany J~él~r ~lse~4el~e,.
aÚhoughproQably¿fthe. sá~ne' ag~w~.lh)~o~eofthelD:-
it 'i~ab'o~t ~'alfale~gue, fr~<;l~~~h~' t<;l»'9 ,on~he 'rQa4 t~
Berja, and rises ,tQ an :e~ev~.ti<?I].9f -pfobaply four bup.dr~q
ieet aboye th.e ',sea..•. :f:?!<?fD ~drá l 'again forIlled the ~o~s~
li.n.e al ~oirjl, ~bp~t ~,e~, ,le~gue~:ío:(he\Ve~t", In thi~
part, th~.e()~st lir,w ~s. foriPe4 ,altern~te'ly of: p~Í1p~~y .
slates, cove~~d hy" ~e~óIl(lary, limeston~? pr~hich ~he
rock .of Salpbreo,a fOflP~ ~h,e largest'ma~s. ~e~r N.erja,
~p~~~ ,t~ere ' i~, a ,s~;a~l eley~t~tJ p~~iI}, 1r9u~~ rf1qe~t
sh~llsin mélr1e.. A, s~mdy b~.~c~ ~x~tmd~ .f~C?rn .Vel~~
Mél1aga, anq ~o th..e west, .o~ .th~ r~ver' i~ ~ b<?~4 :.m~~~ of ,
r~CeJl~ riIarine fqrflladon; 111 ~qiSh .dypea~~~~:~as ~ee~l ,
founq: !t' ¡'is~s .to the hejght of ,an llUndre4 and ,fifty· .
fee~ 'a.~oy.~ ,l~~ '~'~a.. . ro ,l\f~la'g~': i~ ()ee~' ~~~~slP~~~ '. ~~<l
ii~~Sl?pe? ~u~~ i~, pla~~~p~t~pe!? :o~ I the sa~ne r.ec~~t 1erali~
~aflllc fOfillatI9~ ~PPve , (mtlOned, tlie.l~s~ of w):ucp 1S," , ", y,' . . , ... ,.. '. .,.'
~~a~ ~~Ie ~()~p, tp ~tte.eas:'" ro the west~ Qn, lh.e ~~ir~~
Qf~he ~~ga.Qf M:al~ga? ·Jhi$.r~ceat~arine form~ti<Hi is
ri{pii~~~c~,where ¡t' ~ttªins,a~eight ~f sómeh~ndred
~~~.e~· bl!t: élf~~r' ~ dÚigent search,-I .c~li4 ,fin4 ~p fos~i!~;
I~ is epQ;ely {Qf qJ~ri'q'~~¡\lyi~~ .] ~ay~been'info~I?~d
~ha:t py~te~.s '4~yep~e~ fo~nd Iie~:r ~~ha~~in~' at~' co~~
'l~~?popdlng.heightonth~ we,st~rp ~ide·of Jhe Vega,.~
wlíi~p !llm~~t ~eftai~lyb.elongs·tp h..' '". , ' '.
, Th~ ~O~lst Hrie .~et\V~e~' Ma~aga'an'd Oibralt~f:. :i~ 'o,f
pJ:'imary ,slate!', aQd Jiniest()pe; ',and' sand~to~ewi~h its
lim~ston~,~~oY~red'inpl~ces,.l)yree~ntwhile ~árl,e ~~~k., '
Theco'uniry at.the gat~sQfGihral.taris cpvered by a
recetlt. lDa~'in~ ,dep.osit, previously' ,mention.ed in the
gcologyof Andalusia, and W~ifh appears tpbe ~denti~al
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with that sta~cd to have beea traced,by ,¡he al Vej~J\

Xeres; Alcala de Guadail'a" Carmoml" VilIanueva'delRio;'
Jle~r,SeyiUe, andup the GU<ldalquivir to Aridújar. This
d~taÜ of the eoast line is 'given, in ordertó make --it
~orecleár at one viirw, that, ,in the long line from Va~'_
lencia; round the coastof Gibraltar, and aeross'western
Andalti,sia, alóng the eo~rseofthe (jmidalquivir, fOI" ,~
distance of nearly two' hundredm'iles iriland froro the,
presento coast line,~here ~as beena regular lift of the

, coast,_'at aperiod comparatively rece!lt~ ,Theformations '
which suggest this obse~vation' rest ,sometimes onpri....
'~~ry,but more frequentlj0!l secondary strata~;and ri~e,

to the'héight of sOrne hundred feet,thc',highest'point
being ,that: where jt covers the sIates of the Sierra:' élé,'
Almagro; betweeil Agúilas and thc'delta ofthe'AlIháh
zora. If how~ver the marine formatibn of Granada' be '
hereafter assigned to thjs epoch~ as 1 have litt1e doubt'
it will, it gives a much more wide extent to it.' iIi ge:
neral this format~on i& a'ci'a,g,or, as at Almeria, a com-

,pact mass of marinc partides, strougly ~emeutedt()

: g~ther'., To -iha eye this des:cription of,rack ,appears to'
~efiiable,'but'Ít isexcessively t~ugh 'to ihe :bamTrier~' ,
l saw the- facilityof ¡ts' ,cohesion at' Alicant~,wherethe'
convicts employed in' qmirrying it for the m~le, were
:rriaki~g a small ro'ad fórthe conveniénee of work~ngj by:
~reaking thefragments extremely smaH,and throwingsalt
:~atcr upon them, when withthe assistánee of a 'burnipg
'Su~), they quickly form~d,~ h~rd cemente ',~he fossils in
this formation are notnumerous', having no doubt ~een:
destroyed in th'e compressioI}, and they are fOU,l~d bolh'
aboye arid below -the ,beds.,' At Almerta' beautiful'pec-:

téns in great numbers are. i~ a b~d, at, a c01?sid~rahle,
height,.and In a c~rrespo,riding' situation,. further to .the:
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\yest, , tberc'wereappearances' of thém. ,The cIyp'eas'tér
i~ sorne,times founClili' tbe maS$ of rock.. The oysters'
in sorne instanees are ,low' down-in the beds, bOt -at
Alcala de.Guadáira-, lheré are peetens stilL lower,"pas~'

sing' irito the bIue' cIay as before noticed. "l', ..-

í am not~cquaint~dgeologically with' Lisbón or' ihe'
coast .0fÍ)or~ugal, b~t 1 have strong renson for helieving
,t~at the hei'ghts ófAlmada, onihe left o(theTagus,' are of
a similarnature whh ther'ecerÍt mari~e formátion of th~,

,~oasts ofAndaIl1sia. The p:~tc.hes~xa11}ln~din'the}leighour..;
hood ofNanlesand mentioned,by 1'1.' LyeIlinh~s seéorÍd
v~lu'me, 'are e~actly, of a similar 'dcsc,ription- f.o a" 'grefll:'
'partof"this'~id~ly ,spread mass/andthemarine'heds 1

.. hav:e'subsequentlyexamiriedat Borne, which'u~qe~Üe'

thc volcanic formatiotis ánd appear to Test Oli~bhiecla'y;,

bear th~ strongest exterriál imalogyto;some~ partsof
them.' ',,' - ,

,; 10>_'.' lJeneralife

The ou~Iine ofthe formatiOlí,s :whichcover a great parte'-',

of this region beinggiven, ,ve will' condude hy' siating .
what 'appear too he sorne ofihe principá,l desiderata,' in
orper to. have' '8 fullef knqwIedge ofdie geology.:óf'
Spain.':' . ' '

- 'In oId Castile thehecls ofthc formation between Va]]a~'·, . ,

c10lid and Burgos r~quire'examination,inorder t~ as-
certain whether they,beentirely marine, a11<.i wh~t-f~ssils
are tobe obtained; rrom them. Oneonly, 'of whieh' 1

have lost. lhe name, was found by'me in somerock used
in the pu'bÚcworks al Valladolid~ A sectiorÍ across the'
country- from Burgos, jna' directionby Soria,until the', .'
p~imary orolder fOr111al.ion of AIhmna de' Al'affon orof
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the Sierra de. M~ncávo be: Il1~t with;,. and .from Sori~ .¿r
that neighi;)our~o'od~o-~he piesumed laeu'st~i~eform~Íi~~l
of the district of GuadaIaxara in N~w ¿~~tile~' -':T~: aS~eI:~"

'tainwhether any recent form~tions" besides 'the<lil~~ioilS'
of the lowcr pa~t ofoId Castilé" are depen:dallt 011 the
Siet·ra de Gata, wh~ch is theprolongation of the chain of
the Somosierra and Guadarrama. .

.: NORTHERN 'PROVINCES... ,
'1 .'

!~ .. '.

,To asce.rtain ,cwhetJ1er :thé section oí Vittoria, reaÜy.
. ·commences near ih~ Ebro, :01', whether. ihe sa~astÓile'in' ..

tlleneighbourhoód of l\1iranda 'del,~brobeIong: to~it; ~r"
, ~ be part. oí. another.series" and:,the relations: :ófthe:lini~;'

stone of Panc6rbo; with.the latter ,rocks~ - A.section:'tó'
be carri~dacross the .chain. fro;n: Burgos -to Sa'nta~,def,· ' .

. and _the ~mmonitic. ,r~mains. m.entioned by 'Bowlés as"
'existing near. Reynosa; -to beexamined. ~The imp6riant'
- and difficult. question' lo, be. sólved, whetller the·~X:is'he·-.

changed al<;nig the,~or'h'coast, and whéther~as 1bp.lieve,·
JUl1H\~. .' the: fo,rm!lt~'on in which _th~ great coal basin or'Astú:rias.i~' ..

'.' ,situated; be oIder than,the carhoniferous series of Vi tiorÍa~' ;
. T~e solu~ion' of_~his .must: be' sought e~lher ~ear~the'p~.:

. , rallel ofthe hay <?fSantander,w~eretlles~rataare'])rokeu' "
. ~ff,.'or.betwe'enlha,t place a~dRiva de.Ce~la'."'In :rnustbe

': so.nght in the in'terior, by foll0'Yi~g the rivers, as'! fcar'~ '.
the coast wilLbe' of.no assistullce,- being 'a longitudinal-
line... , ,

; ,- ,A~ection across,the J>,uertode Pajares, between Ovi~do ;
. , , aud Leon, ~nd an .examination and drawi~gsofih~:'gigan~

t~c,yegetaRle's, )v~ich, cannpi be, rem~ved;' near Campo~ "
munes, and appear tobelong to the 'e~alfield of Asiuriás•. 0'

A,carefulexul11in.ation üf (he,'beuson the southern flauk' ..

nerallfe
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of 'thePuerto de Pajares, in desce~ding ú) Leon-. "Th.e
c~ain which sf,1pª-ra,tes old Cast~le from Gallcia,and the
chain: to lhe .western eridof Asturias,hetween' that ,pro;'!
vince'~mcl"~be,pi'!Inary' formalions 'of Coruña "to' be exa-"
mined. '

NEWCASTILE. " ~

, The relation~ of ~h~ gyp:;iferoQs'marles of Ma~rid with
those of the Ted sandstone, which 'form the "soil pf ihe
Alcarria,- and ofthe dist",:'ict of S~cedonandGuá'clalaxara,

'and lb~ imp9rtant fact-óf the,extent of, the presumed
fresQ water fórm~t~on, byc~rrying a 'section from Co~
menarJ by Arganda;or VilIarejo,across the Alcarria tó
Priego, on sorne point ~f'the Sier~a deCU:enca, _ando to
'o~s~rve the situation of the rockgypsum aboveTarancon, '
'rl3latively to the'supposedfresh water limestone, and lhe

- mflrles ()o which -,' iÍ¡ rests~ ri line carried across the; - erali~
Sierra de Cuenca to Vale:ncia; by Mign.anilla, 'in orde~to 
ascerlain.if the.limestone of the úpper formatioIÍ-above .
tJiecity ofCuenea líe entirely' abo've t~e sandstone;, as r
spspeet it to do, or whether it alternates,as an <?piniqn is '
h~ld in the country,,_also to determirie'wherethe'ceÍltral'
a;~is of that ch~in is; and of what -it is c'omposed.,'

A line by theplateau wheré the'Tagus, Gúatlalaviar and
XucaI' rise, into ~rago~, by Terllel,"and froin' lhe Alear
.ría, acrQs~ byMolin~ de, Aragon, until the~ slates of
Alharna -de Aragon are' ~et with, and to ascertaiIi what
tbe quarlzose formation, is, •in whieh are the <;opper
mines, and the sh'ellsln close conia'ct \Vilh it, at Molina,
mentioned b.y Bowles, andio what for~alion theselast '
are.to..be;~~ferréd,. and whether the quartzose rock 'b~;.·a's .
1 susp~et, 'l continúation of ihe axis ofAlhama de Aragon.


