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Tertiary of Central System basins

A. MARTIN-SERRANO, J.[. SANTISTEBAN AND R. MEDIAVILLA

Abstract

The rise of the Central System due o reactivation of Late
Hercynian fault systems during the Alpine Orogeny directly aftec-
ted the structure and stratigraphic framework of the basins ncarby
that were being filled at the same time. The sedimentary record is the
esscntial key Lo understanding the tectonic and palaeo-morphologi-
cal history of the ('cntral Range, and vice-versa. Relating the filling
of the basins with the definition ofthe mountain range. pre-arkosic.,
arkosic and post-arkosic stages have been proposed. However, 1t 1s
difficult 10 support the previous idea that the arkosic stage con-
tinved throughout the Late Tertiary to finish in Middle Plivcene
times with the deposition of thc *Paramos (limestonc)'. The arkoscs
of the Central System arc of Eocene—Oligacene age and the highest
alluvial-tan deposits may be of Aragonian age. Thercis only a poor
record of the remaining Tertiary and Quuternary scdiments.
beeausc of active river incision during this time in the hasins, the
ranges and elsewhere in the Spanish Mcseta.

Introdaction

The Central System is a complex inverse horst graben
system that devcloped during the Tertiary, The Plasencia fzult
separales two morphostructural domains: a western domain with
large mountain hlocks and basins oblique 10 the range. and an
eastern one with large highs and minor basins parallel 10 the gencral
structure (Fig. 1).

Western basins

The western
fault families: ENE-WSW 1o NE-SW and NW-SE to WNW-ESE
(Moreno, 1990). The most important sediment accumulations arc
preserved in its lowetmost arcas: Ciudad Rodrigo, Moraleja (Cas-
tclo Braneo), Coria and Zarza de Granadilla.
The Ciudad Rodrigo Basin is a half-graben bounded to the south
by a complex NE SW-trending fault. Its infill is controlled by:

(a} asymmetry, with thicknesses up to 600 m S of Ciudad
Rodrigo (Fernandcz Amigot. 1981);

Fig. 1. lertiary outcrops in western Centrail System. (, Pre-Tertiary substra-
tum; 2. Tertiary deposits of Duero and Tajo basins: 3. Tertiury depusits of the
inner basins.,

(b) compartmentalisation by transverse contemporaneous
uplitts; and

(c) progressive abandoimient of the scdimentary relationship
with the Ducro Basin, duc to capture by the Portuguese
fluvial neswork.

The oldest sedimentary rocks found in the western Duero Basin
are the Cretaceous to Palacocenc siderofithic semes (Jiménez., 1970,
1977; Blanco er al., 1982; Molina ez al., 1989), which crop out only
in the easternmost Ciuvdad Rodrigo Basin. These sediments are
petrologically and mincralogically maturc (quartz and kaolinitc).
Sileretes and ferricretes are abundant (Corrochano, 1977; Bustillo
& Martin-Serrano, 1980; Blanco & Cantano, [983).

The largesi part of the sedimentary record is of Middle-1.ate
Palacogene age and it can be divided into three units of arkosic
composition:

The lower vne (Early Eocenc?) crops out to the north of

255
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SALAMANCA CAMORA CIUDAD RODRIGO BASIN
1 2 3 4 s 6 7
PLIOCENE
Ochew
M| U per
1 Cabozucla
(o] Tierra de Campos Series
C | Middle Facies
E R s B e e et B Cuaglomerstes
N Cilloreelo Armuiia Mi@zamora Red Vanegated
E | Lower Red
Conglomerates Conglomerates Facies Sesies Conglomerates
T T N T L L e T W o T N S e i T T P W
Molino del Pico Molino Upper Bellver
Sundstones Sandstones Cengleme ates Alamedilla Upper
Detritic & Sandstones
OLIGOCENE Mollorido Sandst. Aldearrubin [ (Upper Arkesic
Unit % Group)
Aldearcubia Saadst. Sandstones Cubillos Arkoses Unit
Limest. T
Catnerizos Sanusl. Cabrenzos Ciudad Rodsigo Ciudad Rodrigo
COCENE Clayey Yellow Silts Series Formation Lower
Villamayor Saodst. Sandstones Arkosic
Unit (Lows Group) ‘Tejonerns Seriss Uoit
e i e T i e P e P AN AT SN i e T W
Rfo Almar Sandst. | Arapiles Conglom. Zamom
1
PALEOCENE Salamanca Sandst. Pena Celestina
. Mudst. Facies
;_ R T e W e . - R
Amatos Sandst. | Tersadillos Sandst. | Montamaria Faciss | Montamars Facies
Lower Conglonerate|Peiia de Hierro Bed | Ferralitic Crust | Ferruginous Crust

Fig. 2. Various stratlgraphic sections proposed for the Palrcogene deposits of Satamanca and Zamora provinces by previaus warkers (after Santisteban ef ul.,
1991.). 1: Jiménez (1970): 2: Alonso Gavilan (1981); 3: Corrochana (1977): 4: Mactin-Serruno (1988): 5: Jiménez & Martin-lzard (1987); 6: Alonso Gavilan &
Pole (1986 87) und Alonse Gavilan & Cantano (1987); 7: Cantana & Molina (1987).

Ciudad Rodrigo (Tcjoncras Scries; Jimenez & Martin-
lzard, t1987). resting unconformably upan the sidero-
lithic serics of Salamanca (Santisteban er al.. 1991). I
consists of white arkoses with variegated spots: grain
size varies widely. This unit was deposited in proximal
braided river systems.

The Middle Evucene (Jimenez, 1977, 1982) intermediate
unit crops out in many places with a thickness of up to
100 m both in Ciudad Rodrigo and m the SW Duero
Basins (Figs. 2and 3). 111s composed of beige-greenish
or reddish arkasic to lithoarkosic santstone and mud.
forming a coarsening-upwards megascquence. The
muds are burrowed atd hardened (calcretes and sil-
creles). They are interpreted as deposits of braided to
sinuous Muvial systems Lhat flowed towards (he east
and north-cast and had well-developed flood plains.

— The thied, Oligocene (Cantano & Molina. 1987, Polo e/
al., 1987). unit is composcd of coarsc-grained arkoscs
with idiomorphic lasge-sized feldspars. They are rich
in smectitic clays and show a littlc cementalion. This
unit reaches more than ]
cxtensive.

Neogene sediments of presumed Early Middle Miocene age arc
represented in the eastern Duero Basin, fonning a gently dipping
piedmont that crodes and buries — the Palacogene deposits. The
age is based en detailed straugraphical correlation. They are
polymictic. heterometric red conglomerittes deposited in alluvial
cones passing distally into red sands and muds with paludal and
pedogenic (edaphic) carbonates. The youngest deposits are Upper
Miocene—Pliocene siliciclastic, ochre sediments deposited in alluv-
ial plains of similar appearance lo thosc of rasiags relaled to the
initiation of fluvial dissection (Mediawiila

The Alagén basins are morphostructural and siratigraphic copies
of the Ciudad Rodrigo Basin. Thickncss reaches 960 m in the Coria
Basin. For instancc. the Moraleja—Castelo Brance Basin is a halfl-
grahen lowered towards the NW by the Ponsul Fault (Dias &
Cabral. 1989). All 1these small basins are the remains of a single,
larger basin thal undcrwent lauhting and erasion (15g. 4). As a
consequence they all show the same litholacies (3ascones & Martin
Herrera, 1982a, b; Bascones et ol.. 1982a.b. 1984, 1984b: Ugidos
et af.. 1985). The most prominent

— The major part of their sedimentary fill consisis of

Auvio-iacustrine arkoses. subdivided into twa litho-

del F
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Fig. 3. Stratigraphic section of Paleogene deposits in the south-western Duero
Basin (after Santisteban ar #f., 1991). O: Absolute age (K/Ar) 58 Ma (Blanco
et el 1982), 1: Sanzoles and Avedillo (Zamora). 2: Teso de la Flecha
(Salamanca) and Corrales (Zamora). 3: Moline del Pico 2nd San Morales
(Salamanca). 4: Camlno Fuentes and El Molino (Ciudad Rodrigo Basin), 5: EI
Guljo (Salamancz), 6: Benavente (Zamora).

Fig. 4. Sedimentary inlill of Alagon, Coria and Moraleja basins (adapted from
Rascones ez af.. 1982 b, 1984 a, b, ¢). 1. lgnceus rocks: 2, schists; 3, quartzites;
4 and 5, Tertlary (4 tluviv-lacustrin: arkuses: 5, cearse grained sediments of
the marginal (ringes); 6, recent deposits related to fluvial network.

lacies: 1. white-grey and ochrc gravely sands and
polymictic miero conglomerates indurated hy earbo-
nales dand clays: this lithofacies dominates the sedi-
mentary fili; 2. grcy, green and brown muddy sands.,
burrowed smectitic muds and sands in channcl-form
bodies with carbonate concretions and fish bones
(Ciupcidae).

108m

-4
2"

10 Km,

Lig. 3. Maps of structural and Bouguer gnomalics of Amblés Basin (Garzon et
af., 1981). 1: Tertiary sediments: 2: Hereynian basonent; 3: Fault; 8 buried
Fault,

- Alaong the faults bounding the hasins there are marginal
ribbons of red muds and reddened polymictic
conglomerates,

‘The largest part of 1the sedimentary 6ll of the Ciudad Rodrigo
Basin is attributed to an Eocenc-Oligocene age on the basis af
detailed stratigraphic correlation with the area of Salamanca and
Zamora. coupled with palynological dating. Stratigraphic and
morphosiructural simaariies between the Ciudad Rodngo Basin
and the basins placed towards the south. support the exiension of
this corrclation to their arkosic sediments, Tertiary sediments,
mainly of Palaeagene age, should be present at both margins of the
Central mountain range in the two lectonically cantralled, subsid-
ing troughs filled with fluvial sedimenas.

Internal basins of the eastern area

Small. discontinuous basins occur in an ENE WSW
direction lor more than (50 km in the Gredos-Guadarrama—
Somosierra massif. Such basins arc uffected and displaced hy ii-W
and NE-SW (aults. The most important of these small basins are
the Amblés and Campo Azalvaro basins. where sedimentation
reached thicknesses of 1000 and 400 m of sediments respectively
(Fig. 5).

Eastward [rom Avila, basins contain siliciclastic and carbonate
sediments ol l.aie Cretaceous age. Siderolithic facies sensu stricio
are restricled to Campo Azalvaro. Ambles and Alto Alberche
basins. However, the sedimentary infill of these basins began with
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Fig. 6. Tertiary depnsits retated te the Lozoya River. Unshaded, substratum.
1. Mesozoic deposits of the Central System. 2, Tertiary deposits of the Madrid
Basin. 3. Tertiary deposits velated to the Lozoya River. 4, Jarama Risver’s
alluvium. &, Main mountain divides. 6, Reservoirs.

arkoscs containing (lretaceous rock fragments in the lower part.
Stratigraphic correlation and palaeontological ditta from Los Bar-
ros (Amblés Valley) (Garzon & Lopez. 1978) indicale a Middle—
Lalc Palacogenc age for these sediments. This arkosic unit forms a
fining-upwards megascquence composed of conglomerates with
carbonate cemcnl, agkosic sands and muds with caliches (carbon-
ale-palygorskite—sepiolite)

niver environments. The palacocurrent dircction is opposite Lo the
presem regional morpho-structure (Martin-Scrrano & del Olmo,
1990b; del Olimo, 1990a: Martince Salanuva & dci Olmo. 1990).

Sediments of possihic Ncogene age are coarse-grained arkoses
forming two mcgascquences with a restricted and incompleltc areal
distribution. Those of Early-Middle Miocene uge are very coarsc-
grained sediments (conglomcerates with boulders and sands with
hydromorphic and cdaphic features) with grain-siz¢ dccrcasing
rapidly distally. They form a {ining-upwards miegascquence com-
posed of alluvial-fan braided river scquenccs tn concordance with
the present morpho-structure. They Form the morphological topofl
the basin infill (Martin-Serrano & del Olmo. 1990b: del Oimo,
1990a. b. 1991). Upper Neogencsedimentsaresiliciclastic, of fluvial
origin. and only rcpresented in a few outcrops (Martin-Serrano &
del Otmo, 1990h: dc Olmo. 1990b. 1991). appurcntly rclated to the
present fluvial nctwork (Fig. 6).

The gencration of the basins is related to post-Intra-Oligocene
movements of N10-30° E and N60--100° I Iaulh systems (Jberian
Stage), and their Palaeogene arkosic infill (and locally also (he
Ncogenc) is affected by reverse ot strike-slip faults N20-40° E and
N75° E that dcfinc their borders (Capote et af , 1987, 1990a. b. c. d.
1991; de Vicente, 1988).

Morphostructural evolution 2nd gedimentary intill

The rise of the Central System is related to Alpine
reactivation of Late Hereymian fault systems. The evolution of thesc

A. Martin-Serrano, J.I. Santistcban and R. Mediavilla

movements directly affected

the basins. and the scdimentary record is the esscnlial key to
undcrstanding the tectonic and palaeomorphological history of the
Central Range (and vice versa). The cvolution of the Central
System is deduced from the sediments found in nearby areas (pre-
arkosic, arkosic and postarkosic stages; Garzdén e ol.. 1982),
becausc the division links the filling of the basins with thedefinition
of thc mountain runge.

Until the Upper Palacogene (Middle-Late Eocene in Salamanca:
Eocene-(Yigocene in the Gredos- Guadarrama)a maturc relicl was
developed (superficie poligénica fundumental) with smooth residual
lincamcents of Hereynian strike as tn Peia de 1°rancia, Tamames . . .
(Pcdraza, t197K; Garzon, 1980: Martin-Serrano. 1988; Fernindez,
1988). The siderolithic or siliceous sandstones of Zamora and
Salamanca (Jtndnee, 1970:; Corrochano, 1977; Busullo & Martin-
Scrrano. 1980; Alonso Gavilan, 1981; Martin-Serrano. 1988).
Lower Tertiary Unir (Garzon, 1980; Garzeéu e «f., 1981) or pre-
arkosic cycle (Pedraza, 1978: Garzon er al.. 1982) of the Avila
basins, are related Lo the Cretaceous sediments found west of the
Campo Azalvaro mcridian (Garzon et af.. 1982: Martin-Serrano &
del Olmo. 1990a; Molinu et «/., 1989). which. in the casternmost
areas ol the range. are interbedded with manne Cretaceous carbo-
natcs (Alonso. 1981).

All the Mesozoic siliciclastic lithofacies (Urrillus. Weald . . )
include alterite debris. The lack of carbonate fragmenis in 1he
Palacocene or pre-l.utetian andjor Cretaceous pre-arkosic sedi-
ments implies Cretaceous shelll preservation. Intensely weathered
areas withoul Mesozoic sediments remained as source arcas.
Central Systemn uplift did not take place during this cpisode
(Martin-Serrano & del Olmo. 1990b).

The dispersion. isolatjon and deformation sullered by the out-
crops of siderolithic rocks located closc to mechanically deformed
basin bordcrs and their ahsence in the western basins support the
prcvious arguments. Their scdimentation area is bounded by a line
oblique to the range bul parallcl to the maximum cxtent of marine
Crcetaccous scdiments (Fig. 7).

The uplilt of the mountain ranges slarted from a Mesozoie
inheritancc: a smooth relief acting as sourcc arca of the pre-
Lutctian continental deposits.

Morphostrucinral rcorganisation of the avea started with the
Arkosic cyefe. Its deposils rest unconformably upon Cretaccous
sediments in the castern basins. The lowermost arkosic scdiments,
ncar the hottom of 1he basins, include abundant rock fragments
derived from Mesozoic oulcrops. The rapid transition {rom these
scdiments (rich in fragments of granite and carbonate rocks) to
thosc of cxelustvely arkosic nature suggests limited erosion of
Cretaceous sedimentsand a slow areal uplift. The source arca must
have been a non-altered substratum.

No Cretuceous scdiments have been found 1n the western basins;
howcver. it is not difficult to deduce the age of uplift of the
mountains. Near Salamanca. arkoses yensu lato fossilise an irrcgu-
lar. faulted substratum of Palacozoic and sideralithic rocks. i‘ault
directions arc N3G. N120 and E-W. Asin tlie Amblés and Campo
Azilvaro
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Fig. 7. Maln outcrops of siderolithic facies and carbonate marine scdiments of
Cretaceous age of Central System. I’robable limit of sedimentaclon. 1,
basement: 2, Cretaceous marine sediments: 3, siderolithic facies: 4, Tertiary
continenal sediments: S. merine sedimentation edge: 6. siderolithic sedlmen-
tution cdye.

mineralogy hetwcen Lhe siderolithic facics (of mature composition:
guartz, quartzitc and kaolinite) and the arkosic unit {rich in
[cldspar, ncoformed smectites and labile mincrals and rock frag-
ments derived from melamorphic source areas) is easily obscrved.
Non-granite fragments characlerise the deposits of the western
basins made up of interbedded wriore-or-less arkosic litholacies.

The cxient of the sedimentary basin during the Middle-1.ate
Palaeogenc in the western sector was much wider than the area of
the present basins. There are several arguments:

The lithofacics of the Ciudad Roxirigo BBasin and the
Alagdn basins are very similar.

As mosl of the basin fills are fine pgrained it cun be
ussumed that cnvironments were  geographically
exlensive and surrounded by topographically smooth
areas (plains).

All the basins exhibit the sume sequenlial evolution.

Moreover, the palaeocurreni patterns do not conforn to the
present morphology of the basins_ All this supports the conclusion
that the arkosic stage did notl result from the morphological
cvolution of the Central System into basins and ranges ((Garzon ¢t
al.. 1982). The lithologies of the Palaeogene scdiments of the
Ciudad Rodrigo or Alagon basins {(burrowed sineetitic muds of
(luvio-lacustrine origin with fish remains) point to slow sithsidence
and open, fat landscapes instead ot rapid orographic rcorganisa
tion. Such an environmental context is very different from the
preseut: thisissupported by the [act that tectolacies related to faults
bounding the hasins arc present only in the latest stages ol basin
intill. At that stage. there was concordance between the sedimentary
record and its morphostructural context. How was the fberian
phase (Oligocene—Early Miocene) recorded in the marginal tectola-

cies? Moreover, was it related Lo Lhe coarsening-upwards trend ol
the arkosic unit sensu fato of Lhese western basins? Tectofacies of the
Gredos, Guadarrama and Somosicrra arc auributed to the Guadar-
rama stage (Inlra-Aragonian), a tectonic phase connected to comn-
pression of the Betic Cordillera that ciusced the present pattern of
the Central System and deposition of relatively thick aliuvial-fan
sediments by large alluvial conesat the top of mest of the basin fills.
These may be of the same age as thic red alluvial-fan deposits of
easiern Ciudad Rodrigo Basin, hut their rclationship with the
coarscr lithofacies topping 1he sedimentary infill of the Alagon
hasins is unciear. Both teclofitcics may be coeval (synchronous) but
they may also be two well-differentiated stages recorded along the
wholc Central System.

1Uis difficult to maintain that the arkosic stage continuexd through
the Late Terliary 10 end in Middlc Pliocenic times with the deposi-
tion of the *Paramos
{(1982). The arkoses ot the Central System are of Eocene @ligocene
age and the highest alluvial-fan deposils may be of Aragonian age
(Martin-Serrano & del Olmo. 1990b; dcl Olmo. 1990a. b, 1991).
Therc is only a poor record of the remaining Tertiary and Quatern-
ary sediments because of the active river incision al that timcin the
basins. the ranges and clsewhere in the Spanish Mesela (Martin-
Serrano. 1991).
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