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Introduction

General lnckground

f i  
recent yeÍlrs,.nrult i t l iscipl inary approachcs have

I _?.::,1.,,]l:r.asirr-ely used irr the study'of arclraeologi_
r cal s¡tes. A site's findi¡l_es carr be n.rore bro.cl-ry

explained by conrbirring arch.eorogicar. georogic,J n,..,rpalynological cr i ter ia, to give a nruch clearer arrt l
l lor. .  ¿lccurate picture of t l re everrs occurrirrg. Mult i-
disciplinary studies are srill rare in the fielcl .if urbu,.,
Archaeology. In sevirt ' ,  to crate. thel,have bee¡r c¿rrr iecl
out at very fcrv.'\ites. irrcludirrg \/írgerr clc los ltcyes
square. the- a'cie¡rt  Buh.ira r iar¡rccl the c¿rrtuj.  dcSarrta Y1rl, ,  de las Ct¡cvas. the Áraraz¿*¿rs ¿rr¡d irr thegrourrt ls i 'c luded irr the Speciul l ¡r¡rer Rcfi l r¡ '  I) t¡r l ."San Bernarclo-3".
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^ . l)alacopalynorogy is a¡r irr tr ispensabre toor in i<renti-
[r ' i rrg [onner vegetation and i ts 'evolut iorr at a site over
t i¡ 'c. l t  ¿rlso hclps to trescribe t lre chang., t t iui  have
occurrecl i¡r the crrviro¡r¡lrent as a result oin.,a,,', activi_
ties. Prchistoric or archaeological poilen u,iuiyr., o..
rare irr spain. especiai ly in thJsouti ' , .  nnrong i í ;nrort
norerrorthy stucries are. Asqueri¡ro (rgg7) ir ipontones(Jaen). c¿rrriór (r992.///rn triir¿rr (Grana<rií¡, Floischütz,
N{e¡réndez-Anror &' wi jnrsrra (rg7l i  in pacrul
(Gra.acla). López & Lópéz-Sri ez (1994í in Morrroro(cort l .b¿r). M'r(í ' -corr iuegra & Uberí lunpubiish..tcl¿rr¡r) i rr  . , \ l r '¿rdé' de La lr t i ¡ ta (Sevi lki¡ . ' rur i  id¡ i i
C.rrsueg*r. ubcr¿r & l ' rcr¡r¡ i¡rdez-Bernrejó rrqgol i 'ctirtlolr¿r. lvlenérclez-A ¡'or & Florscht¡tzi I gbal, 

-pon,

& Reil le (1986) in t)¡rdul (Granad¿r), Sre;;n;; , ; ' i igg¿,
l9E_i)  ar rd Stevensor¡  & More ( l9gg)  in  lJuelva.

ogical

r . l()9ti r\c¡ldcnric prcss Linritcd
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Front the study of  re l ief  fornrs and their  evolut ion,
and from the soi ls and sedirnents of  a s i te and i ts
surroundings, i t  is  possible to obtain inforntat ion
about the environntent in which human act iv i ty
evolved. In th is way changes and evolut io l l  induced by
both natural geological processes a¡td nlan can be
iclentif ied. owing to the conditions of the excavatior¡
s i te and i ts locat ion in an al luvial  p la in,  sedinrentologi-
cal and edaphic considerations have been given priority
over geological factors. Previous studies with sinli lar
character ist ics are nur l iergus; some of the nrost  note-
worthy are: Borja & Dfíaz tlel Olnro (198g), I lorja
(1989a, 1992) ancl  Morérro & Canrano (1993) i r r  tñe
City of  Sevi l la;  Bor ja (1989a),  Bor ja,  Carn¡tos & pozo
( 199 |  .  1993) o¡r  the Fl  uelva coasr;  and Bor ja (  |  9g9ó) ar
the  n tou th  o f ' the  Guade le te  r i ver .

At the Sa'  I ler¡rardo si te.  where th is i r r 'est igat iorr
rvas c¿rrried out, a co¡nbined archaeological. _eeolo,qical
a¡r<I palyrrological study rvas enrployed i¡t or<Jcr to
i r r terpret  and reco¡rstruct  t l re histor icar process o[  the
area's for¡nat io¡1.  i ¡ r  addi t iorr  to obtairr i r rg an idea of
how vegetat iorr  arrd la.dscape rel ief  nray h¿rve evolved.

Loculiott, phrsit'al cnt'irontncnt anrl yegetatiort
The ci ty ol 'Sevi l la is located in the south oI  the lber ia '
Penirrsula aI  3J"23'  l5"N al td 5"59'20'W. at  ¿ ' l  average
al t i tude of  l0 nr above sea level .  l t  l ies in the Lorver
\ /a l ley o[  t l re Guadalquiv i r  r iver,  which nrean<Jers f ro.r
north to south,  d iv id ing the c i ty in t rvo.  The San
Bernardo si te is in the southeasterrr  part  of  the c i ty
(which for centuries w¿ls crossed by the Tagarete
streanr) ,  orr  the edge of  the histor ical  suburb of  San
Ilenrardo and La l luhaira palace, and ¡rear the pratlo
de Sa¡r  Sebast i¿i l l  area (Figure l ) .

The cli l lrate calr be defined as wann-hot, n,ith very
dry surnrners wi th high tenrperntures,  row rairr fa l l  a¡rrJ
nr i ld winters.  Average annual  ra in l 'a l l  is  approximately
550 nlrn and the iemperature range is lg;C; hence thl
area is in a hot nleso-nrediterranean bioclimat¡c stage,
although in fluvial zones, where thernticity is highér.,
thernro-mediterra 'ean fornrat ions wi th drv-subhunr id
onrbrocfinrate appear (Rivas-Martlíne z, l igl ¡.

Geological ly alrd geonrorphological ly,  rhe San
Bernardo si te,  l ike ntost  of  the c i ty of  Sevi l la.  is  located
on the  Guada lqu iv i r  a l luv ia l  p la in  (F igure  l ) .  To  rhe
east.  the plain jo i r rs older f luvial  c leposi ts correspond-
i r rg to Pleistocene terraces ( l laena, 1993).  wrr ich i ¡ r  turn
joirr Plioce¡re calcarenites at Alcores. These carcare¡r-
ites, rvhich fornr part of the Tertiary fi l l  in this sector of
the  Cuac la lqu iv i r  l l as in .  show a  s l igh t  inc l ina t ion
torvards t l re west a 'd c l isappear in that  d i rect iorr .  Thus,
the base of  the nrost  recert  terraces of  the al luvial  prain
correspotrds to tlre lon,cr parts of the Tertiary alrcl,
n lorc spcci l ical ly.  to n ' l rat  is  k l torvrr  local l , r '  as blue
¡n¿rr l .  To t l rc \ r 'cst .  t l rc r ivcr 's al luvir¡rn jo i r rs the s l rarp
rcl ie l 'of  t l rc Al jaral 'c .  lornr ing ¿ur asynrnretr ical  vai ley.
Tlris rclicl '  is lbr¡lrecl b¡, ¿l thick and conrpleie
Mio- l ) l ioccrrc succcssion co¡rs ist i r rg of  the tb l lowing

-.,.
, ,1 Spain

Fig.re l .  Gcographical  an<l  gcological  locat ion ot ' the study area.  (a)
ccological  dcposi ts.  I ,  l l luc loams; 2.  s i l rs  and toams: 3.  s i l ts  and
sands:  4.  calcareni tes;  5.  sands;  6.  f luv ia l  terrace;  7,  lerrace edge: g,
a l luv ia l  p la in;  S,  Sevi l la :  G. Guadalquiv i r  r iver ;  T,  Ta-earete stream:
R. Rani l las srrcarn.  (b)  Locat ion s i te (Z) . t8.  Buhaira palace:  S B,  San
l lcrnart lo l ) isrr ic t :  D.  county counci l ;  p.  prado de San Sebast ián:
U. Univcrs i ty ;  E.  España Square;  M L.  Mar ia Luisa Cardens.

l i t l ro logical  u ' i ts :  b lue nrar ls,  mud and marls,  nrud and
sand, and sand (González,  1986).  Al l  th is Tert iary
nrater ia l  const i tut ing the area around the r iver val tey is
the source area of the sediments in its present ailuvial
plain (Moreno & Cantano, 1993).

Th9 potential vegetation of the area would normally
be of the river bed communities, greatly influenced
by the presence of a large watercouise like the
Guadalquivir. Today, this kind of vegetation is almost
non-existerrt. The city has absorbed the river entirely,
l irnit ing the existing vegetation. To the north of the ciiy
(Sierra Norte), Mediterranean woodland predomi-
nates, together with its various phases of degradation;
to the south,  there are mainly sal t  marshes (Las
Marisnras), rice fields, cotton and vegetabte crops; to
the east is o¡re of the richest and nlost important
agricultural regions in the Iberian peninsula (La
Campiria); and to rhe west (El Aljarafe) rhere are
mainly olive trees, vineyards and truit trees.

Archueologit'al and historiral bac.kground
The oldest chronological f ind in this area was made by
chance at an unspecified point in El prado, where a
soliJ'erreurrr was discovered inside an lberian tomb, thus
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revealing the existence of a nearby necropolis. During
th.e. 1995 sp.ring-rebuilding projeci, ne* i indings *.rE
added to this discovery. They consisted of óeramic
remains from Roman tinles (mainly amphoras),
unearthed at a depth of approximately ¿ m. A few
years ago, a vil la and sonre burials fronr the late
Ronran Enrpire were partially excavated in neighbour-
i r rg Buhaira (Ferná¡ ldez & de la Hoz, l9g5).  More
recent excavations carried out near San Bernardo, at
the county counci l  bui ld ing,  showed the existence o[
Ronlan renrai¡rs at  a depth of  over 3 m. Tlre nature of
$.rg findings suggesrs th¿rt the areas of La Buhaira, El
Pra<Jo and sa¡r Berrar<Jo *,ere usecl for agricultural
a¡rd burial purposes, possibly conrbine<J ti¡t1., sonle
fornr of  inclustr ia l  act iv i ty i r r  lber ian and Ronran t inres.
Flowever,  the depth at  r . r 'h ich the Ror 'ar  levels appear
at El Prado a'd i '  Sa¡r lJerrrartlo cortrasts witi i  the

i-  excavat ion cor ' r tour heights ar La l luhaira.  thus 6)?
orrstratirrg the need to conrbi'e archaeology ,i i íh ,

-ueornorphological and get-rlo-ri ical studies of the sector.
Tlre o ' ly  exist i rg i ' fornrat ior  f rorr  the Micldle Ases

w¿ls obtairred by archaeorogical  exc¿rvat ions in i t  .
B-uhaira (Collantes & Zozaya. 1972; Campos et crl.,
1985),  an Alnrohade palace, which renraine<I as a noble
residence unt i l  the Modenr . {_qe. Addi t ional  infornra-
t ion w¿ls provided by the lbqO excavat io¡r  at  the
courty Counci l  bui ld ing (Sa' . , ra 'a et  a l . ,  1995) where
the Jewislr  necropol is i ¡ r  Sevi l l : r  was fburrd as wel l  as a
senr i - rural  resident ia l  revel  f ronr Alnrohacle t imes
(1147-1248 n<;). The larter f irrclirrg indirectly confirnrs
the existerrce of  an ls lanr ic subuib in the tJ istr ict  or
S¿rn Bernardo. This has beerr previously referrecl to in
t l re chrorr ic le of  the corrquest of  sevi l ia by chr ist ian
forces under Fernando i l i  i r r  l24g arr<t  const i tutes the
orr ly test inrorry of  ls larnic occupat iorr  o[ the area found
to date.

.  Fol lowing the chr ist iarr  re-corquest of  sevi i la,
hardly any nrent ion is nrade in docunre, ts of  th is wide
area of the city. san Bernarclo was not to be coirsoli-
dated as a distr ict  unt i l  the lgth century.  I ts decidedly
i¡rdustrial nature was in nrarked .ontrást with that ot
Prado de san Srebastián.which had been used by the
Inquis i l iorr  for#, !ot  .1.  F s i r rce the l6rh cenrury.  This
rvas not the orr ly funct io i r  of  the zone; i t  was also used
lor grazirrg .n inrals lor  s laughter,  hence the or ig in of
the area's ianre (prado in Sianish nreans nreaclow or
pasture).

The area was co'solidated in the lgth ce¡rtury rvherr
the catt le Fair  ( later the Apr i l  Fair)  w¿ls ser up at
Prado de San Sebast i¿i ' ,  arrd rvhen the rai lway l ine and
the San Ber¡rardo an<l  Alcalá stat ions were búi l t  1 in the
lat ter  hal f  of  the century);  t r rese renrained i r r  existence
urrti l  very recently. These urban uses have protectecl
the archaeological renlai¡rs fronl builclers.

Mcthods of Study
The absc¡rce of data nrade the nrechanical digging of
l:rrge tre¡rches and sectors up to a deternrineri 'dJpth
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necessary, in order to investigate the substratum and
record the basic lines o[ historical devetopment. The
drill ing depth was determined by that of t'he previous
findings at El Prado. The trenthes were dug up to
2'5 m in order to avoid overhang. In order ó reach
deeper layers and prevent possibJe overhangs, sector
excavations of up to 4 m depth were envisageá. A total
of four trerrches, four sectors and six g-eotechnical
drill ings were made (Figure 2), with the dimensiors
shown in Table 1.. Although the plan'ed depth for the
sectors was 4 m the results of the excavation of sectors
3.1 and 4-l  indicated the need to excavate sectors t . l
a¡ rd 2.1 to  5 nt .

Three stratigraplric- colunlrs per tre'ch and one per
sector appeared to be suflicient to reconstruct it,.
historical occupation. The appeararrce of a Ronra¡r
occupatio¡r level at sectors l .  I  arrd 2.1 nrade i t  neces-
sary to rviden each of the cutt ings irr order to laci l i tate
the recorcl ing of the type of oclup.t io'  and i ts chro-
nology. The dinrerrsions of cuts I  a¡rcl 2 were 2 x 2.5 nt
arrd 2 x 3 nr respectively.

. The geological study of this sector was nracle partly
by a'alysing the direct observations of the trenchei
and part ly by exanrining the six geotechnical dri l l ings,
f ive of which were l5 m in depth ánd one of them o'ry
l0 nr (Figure 3). l t  has thus bee' possible to determi'e
the l i thological prof i le below trench depth.

orga.ic nratter co'tert was also déternlinecl on a
transect of sector | . | (Figure 4). The oxidation nrethod
(Walkley & Black, 1934) was used to estimate organic
nratter content. This consists of adding cr2o1K ancl
!91f12 and evaluating the excess of-Cr2ó.k with
!o.Fe. Later, the qua'tity of orga'ic mattier-is carcu-
lated by mult iplying the value of órganic carbon by the
lactor 16724.

Mineralogical analysis was co'siclered unnecessary,
as previous studies made at different points in the
allt¡vial plain have revealed_ very consistent mineralogi-
cal compositions. The profiles of these samples arel,t
turn almost indistinguishable lrom the Teriiary sedi-
menrs surrounding the urban area of Sevilla 1cálan a
Pérez, 1989; Moreno & Cantano, 1993), the obvious
source area.

Samples for pollen anarysis were extracted lrom two
strat igraphic columns, l-8, in sector t . l  and 2_8, in
sec.tor.2.l (Figurg 4). Table 2 shows sample nurb.r,
altitude and stratigraphic unit.

The method used to separate pollen and spores fronr
other sediments was: (l) sieving-with 500 pó mesh; (2)
renroval of carbonates by cold CLH; (3) removal of
clay minerals (Bates, Coxon & Gibbard, l97g); (a)
removal of silicates by cold FH for 4g h; (5) remoíal'oi
organic matter by a combination of hot KoH and cold
9LHr (6) separation of pollen by floration (Girard &
Renault-Miskosky, 1969); and (7) staining aid mount-
ing slides (cour, 1974). The aceiorysis rñethod (Erdt-
nran, 1960) was not used, to enable us to distinguish
contamination with reworked fossit pollen. The p*ollen
grains and spores were identified and counted under a
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SC.  s t ra t i g rap l r i c  co lu ¡ l l l r :  C .  cu t t i r rg .

Dimensions

Stratigru¡thy
'- 

The follorving gerreral stratigrallr ic successiorrs can be
cstabl ished fronr the di l lerent dr i l l i ¡ rgs (Figur-e 3).

( l )  A wide sect io¡r  of  gravels and coarse sands,
const i tut ing a typical  f luvial  t leposi t  associated with the
evolut io l r  of  the nlai l l  channel  of  the Guadalquiv i r
river. lts characteristics indicate a nlore energetic
regime than that of the present day river. lts uner,err
upper surlace (up to 4 m of irregularity in the sector)
shows a previous palaeotopography (Borja, 1992:
Cáceres, unpublished data).

(2) Clayey silt, l ight brown in colour a¡rd of varying
width,  in contact  wi th the previous uni t .  This mater ia l
shows a reductio¡t irr energy of the environnrerrt, as it
f i l led in the palaeotopography in rhe flood plain en-
vironment. This change was caused by a tendency in
the river bed to rise, probably in relatio¡r to the sea
level rise during the Fla¡rdrian transgression. This unit
moves on progressively to the next ternr.

(3) A wide and homogenous sectiorr of grey cla¡'s.
showing considerable vertical growth of the flood
plain, probably as a result of the progressive u,ith-
drawal of  the r iver ntouth and the f i l l ing of  the estuarv
by marshes (Cáceres, unpublished data). Intercalated
layers of peat (S-5) and sonre layers of cerantic accu-
mulat ion and other man-made rentains ¿lre v is ib le.
Archaeological and palynological studies have there-
fore centred on this material, as it is the only autoch-
thonous material to have been exposed by the
exploration trenches. Study of previously nrentioned

4 E. Mart/y'r-ConSuegra er a/.

F igu rc  2 .  San

_ a.," 
r-t /

l lcr r rardo dcposir  p lan.  T.  t rench;  S.  scctor :  D.  dr i l l ing:

l ig l r t  nr icroscope at  nragni f lcat ions of  l00Q and 200.
Pof len was identif iecl foilowing Valclés, Dfez & f.@
ández (1987).  Absolute pol len f requency, pol le l r  grants
and spores per granl of sedimerrt (grlg), were calculate<J
by the fornrula proposed by Mar¡,fín-Consuegra
( | ee3).

Results and Interpretation

The results shown here are basically those obtained
lronr sectors l.l and 2.1, where extractions for pollen
columns were made.

Tuhla I.

Trench I
Trench 2
Trench 3
Trench 4
Sector | . I
Sector 2. I
Sector 3. I
Sector 4. I
Dr i l l ing I
Dr i l l ing 2
Dr i l l ing 3
Dr i l l ing 4
Dr i l l ing 5
Dri l l ing 6

100 m length
80 m length
50 m length
80 m leneth

4 x 9 m I
5  x  l 0 m 2
5 x 7 m 2
5 x l 0 m 2

| 5 m depth
|  5 m depth
l5  m dep th
|  5 m depth
l5  m dep th
l0 m depth
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C o n  g  l o m  e r a t e s
a n d  s a n d s

C  l a y c y  s  i l t
E
X

0  5 0 m

Figure 3.  Geotechnical  dr i l l ing.  Locat ion s i tc  and c()n ' rp()s i t ¡ ( )n.  O=¿rvcragc sca lcvcl .

orgatuc matter,  d iscussed under the next headirrg.  a lso
centres on these clays.

(.4) Lastly, a heterogeneous section, up to 2.5 nr in
width, nlade up of sands, clays, gravels, slag. aslres and
remains of man-made material. The latterls probably
the result of the railroad's presence at this siie during
the last 150 years.

Organic' n1alter content
Within the homogeneity present in the grey clay sec-
tion, horizontal bands of l ighter and daikér nriterial

lre clearly visible. Given the possible relationship
between these bands and the sediment's orgarric matter
content, several samples were taken front diflerent
bands over the vertical section of sector l. l  (Figure 4).
The results are shown in Table 3.

These results have a two-fold significallce. Firstly,
there appears to be no direct relatión bet*,eerr clarkér
shades and higher organic matter content. Thus, these
bands may be correlated with variations in clay purity
or with oscillation processes at phreatic level. Sec-
o.ndly, the previous results are of interest since they
show an oscil lation in the percerrtage of organic nratter

I  . .  .  : . - . 1

t o a o . :  v  - - a
1 . . - a  e  ^ : 4 . - l

l  r = 6  9 4 1

G  r e y  c l a y s

lffi-Íl
l.¡ij:+-.=tÁ.1
Lt'.'= ¡'i:il;l

A n t h r o p i c

' "" ' tr nl l ing

content throughout the c layey sect ion.  This is a typical
character ist ic of  the soi l  in f lood ptains (Soi l  Survey
Slon 1985), rvhere each flooding covers the incipient
plant bed fornted above the previous flood level. thus,
sedinrentary processes predominate over edaphic
processes.

A r c h ae o Io gí <'a I r e.su I Ls
sector l .  I  was analysed via the strat igraphic colurnn
l-B (Figure 4).  No signi f icant infornlar io¡r  was
obtained fronl the uppernrost section. The first
layers (uni ts l0Gl l0)  corresporrd to the phase
of the rai lway l ine.  A del iberare and signihcant
r¡rcrease in contour heights has been attributed to its
presence. Grey autochthonous clays begin to appear
flro¡n unit 109 onwards, fornring varióus strai¿r of
subt le di f rerences. on this occasion, unr ike other strat i -
graphic colunrns.  var ious strata rv i th snlal l  pot tery
a c c u n l u l a t i o ¡ l s  w e r e  d e t e c t e d  ( u n i t s  l l 3 .  l l 5 .  l l 7  a n d
l l8) .  This proves a certairr  degree of  occupat ion along
the section. Moreover, ¿l clear level of Rontan occu-
pation was discovered at the base of the stratigraphic
coluntn.
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4 5
l l , l

|  07.
r08 .

| 09.
i l0.
i l t .
I  t 2 .
I  t 3 .
i l4.
i l5 .
I  t 6 .
i l7 .
I  t 8 .
i l9.
| 20.
t 2 t .
122.
t46.

147.

|  37.

|  38.
|  19.
| 40.
t 4 t .
t42.

St ra t i g raph ic  co lu l l r r r  l - l ]  scc to r  l . l
l0(r .  l )ark carth * ' i th abundant charcoar.  n l ixcd rv i th red c lays

and nrediunt  gravcl .  Fair lv  kr t rse.

S t ra t i -e raph ic  co lumn 2 -B  scc to r  2 .1
129. Dark carth u, i th abundant charcoal  and some very loose

gravel .
130.  Orarrgish conlp¿rct  c lays u ' i th grhvcl .
l 3 l .  l l l ¿ rck i sh  ca r rh  u , i t h , :ha rcoa l  i nc lus io l t .  Ve ry  l oose .
132.  Rcd c l 'ycy sands wi th carbonatc inc lusion.  Thick dark red

sands at  thc basc.
133.  Fine and l ight-colourcd sands.
1 3 4 .  A s  i ¡ r  1 3 3 .

l l l  Crey compacr c lays wirh charcoal  and porrery renrains.
136.  L ight .grey c lays wi thour charcoar.  u, i rh d isperscd rubble

and plant  roots.
Dark. grey.co¡npact clays with charcoal. small  porrery
rcn¡ains and aninral bones.
As in 136, but l ighter and with no remains.
I lrown clays. as in 138.
Dark clays rvith charcoal. as in 138.
llros,n clays. as in 139.
Ifurnt s.oil t?) rvith abundant pottery remains and rubblc.
so¡nc charcoal and unidenrifil 'd rcó and black rcmains.
Somc animal bones and barnacles. glass. and metal.
Grey clays with potrery remains and gastropods.
Grey and brown fine clays rvirh flewer gastropods.
Compact clays rvith pottcry re¡nains. animal bones an<J
mctals abovc and l'cwcr materials bclow.

(2 x 2'5 nr, NW-SE). From this cut it was possible
to excavate the strata represented by units I lg
and l l9, that had been parrial ly danraged by the
mechanical shovel, as well as the Roman pipe.
This pipe lies on an uneven bed of rubble which
serves as a foundation (unit 146). The small pit du-e to
hold the pipe breaks through other strata wñere
pottery is considerably less abundant and also
dates back to Roman tinres (units 122 and 147). The
weak bindirrg material o[ the pipe defines it as a

Rcd claycy sands s, i th abtrnclant  c¿rrbonalc.  Conrpact .
Crcy '  car th arr thnrpic l i l l ing.  t i r i r l_r '  loosc s, i th abundant
pot tcry rcnrains and anin la l  bones.
Crey c lays,  c lcar and conrpacl .
Claycy sands,  as in 107.
Crey c lays.  as in 109 bur <Jarkcr .
Grey compact c lays.
Grey c lays rv i lh so¡nc pot tcry rcmains.  charcoal  and s lag.
Ilrorvn oxidized clays.
Grey c lays wi th so¡nc pot tery and construct ion renrains.
Grey and brown oxidized clays.
As in l l6 ,  bur dark grey and more oxid ized.
Fine slirny clays with few pottery remains. Dark grey.
Clayey sands rvith abundant potrer!' remains.
Red compact c lays.  as in l l2 .
Roman watcr  p ipe.
Clayey sands,  as in l l9  bur u, i rh l 'es.cr  pot tcry rcmains.
Wcdge ol'$,arcr pipc ma<lc s'ith l iagmcnr bricks and pottcry
rcmatns.
Grcy cornpacl and oxidizr:d cla¡s rvirh scarcc pettcry rc-

|  43 .
t44.
t49 .

148. Grey contpact antl t¡xidizcd cla_vs.

The first stratunl of grey cla¡,s ro yield Ronran
got!!,rY is represented by unit l l8 (conrour heighrs
3'3313'25 and 3.50 m). Srrat igraphic unir l l9 contáins
the nlost pottery and broken rubble. as well as a pipe r)r
.ril¿r nrade of the nrouths and necks o[ various types of
anrphoras fitted together. The discover,v of this Ílonran
level led us to nlake tlo ¡leu' cuttings to study its
features in greater detail.

Cut nunrber I was nrade along the edge of strati-
graphic colunrn l-B and had the same width
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Tublc 2.

Column l - l l Column 2-B

Sample A l t i t ude Strat igraphy Sanrple Al t i tude Strat igraphy
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t l
t 0
9
8
7
6
5
4
-:)
2
I

6-23
6  t 3
5 8 7
5._s6
5  l _ l
4 .73
4.03
1 7 0
3 4 1
1.0-l
2 .82
2 5-l

i l l
i l2
i l4
i l 5
i l6
l l 7
l t 7
i l7
I  t 8
i l9
122
t47

6 . r 5
5.92
5.67
5 2 5
4.82
4 .36
3.82

r35
r36
t 3 7
r38
r39
t 4 3
144

7
6
5
4
3
2
I

Tuhlc -l

Si r l r rp lc
Or,uunic n lat tcr  ( 'Z ' )

(r
1 . 0 9

t l
|  '14 0'(r(r

a_)
t . l 4

4
0 .97

5
1 . 2 4

I

t 3 l
8 9
f  . (x )  1 .76

conveyor of  non-dr inking water f lowing fronl  SE to
NE. The upper contour heights of  the pipe range
between 2'72 and 2'90 nl.

Al l  the uni ts corr ta i l t i l rg nrater ia l  f ro¡n Ronral t  t inres
are conlposed of  grey c lays s int i lar  to those wlr ich later
covered t l r is  occupat ion level  and nrake up the bulk ot
strat igraphic colunrn l -8.  The cut was abandoned at  a
co¡ ' r tour height of  2.35 m without having exhausted
uni t  147, as mater ia l  was t l ren extrelnely scarce.

Due to the nature of  th is archaeological  intervel l t io l l
and the l inrited size of the excavated surface. it rvas not
possible to c lef i ¡ le the k ind of  occupat ion that existed in
this zorre i r r  Roman t inres.  The pipe was the only
construct io¡ l  d iscovered and the accunrulat ive
character of  uni t  l l9 does rrot  a l low for conclusive
irrterpretations. It appears to be a crazy paving of
rubble (bricks, tegulae and antphoras, with a very fine
layer of  l ime, which has alntost  d isappeared but st i l l
cl ings to shards. There is a large quantity of contmon
pottery.

Other pottery nrater ia ls f lound in ntuch snlal ler  quan-
t i t ies are s ig i l lates,  ostensibly used for consunrpt ion r l
s i l¿r .  There are Hispanic and south-Gal l ic  s ig i l lates;  the
lat ter  being abundant and rvel l  n lade. At the sanre t ime,
there are nrany antphoras or ig i r rat ing f rom Cádiz.  The
chronology derived fronr these materials allows the
Roman strata to be dated in the later Inrper ia l  t inres,
between the first cerrtury alld the l irst half of the second
century AD.

As has already bee¡r nrerrtionetJ, the l inrited size of
the excavat ion grourrd and the almost conrplete ab-
sence of  bui ld ing structures nrake i t  i rnpossible to
speci [y the exact ¡ l¿t ture o[  occupat ion i ¡ r  th is zone in
Ronra¡r  t inres.  The pipe arrd apparent pavin,u reveal  a
<legree of pernranerrt occupation. Given the poor con-
struction nrethods usetl ancl the abundance o[ nlore
conrplete ren'¡ains o[ anrphoras fronr C¿idiz. it is rea-

sonable to assunle the existelrce of  sonle k ind of
storehouse or industry in the area.

Sector 2.1 was analysed via strat igraphic coluntn
2-8.  Sinr i lar ly on this occasiolr  the ground was exca-
vated to a depth of  5 nr,  in order to study the Ronran
occupat iorr  level  and analyse the upper strata.  I t  is
possible to relate the upper strata (uni ts 129 to 132) to
the railway tracks in the area; they do not differ f lrom
tlrose recorded in other colunrns.  Autochthonous grey
cfays appear at  ¿r co¡r tour heighf of  6.22 nr and make
up var ious strata,  d ist inguishable only by s l ight
charrges in colouring or by the presence of pottery
(uni ts 135 to 139).  Cut number 2 was nrade at  the base
of the column, where once again a Ronran occupation
level ,  later shown in strat igraphic column 2-B, was
excavated.

Column 2-B represents a considerable development
in the form of a particular occupation level dated
between the end of  the l6th century and the mid- l7th
cerrtury (units 140-142). These units, particularly 142,
are conrposed of very fine and non-compact black soil,
wi th charcoal  inclusions. This uni t  contains a large
quant i ty of  shards and rubble,  barnacles,  animal bones
and glass and ntetal remains. The absence of building
structures and the lrature of these strata do not oermit
a defi¡rit ion of the type of occupation they involvéd. All
evidence indicates that the black colouring is not the
result of a¡r accidental f ire, and the possibil i ty of some' 
type of  spi l l  (possibly industr ia l )  in the area must be
considerecl. U¡rit 143 represents conlpact grey clays
once agairr, where pottery fragnrents are sporadically
detected. These are diff icult to date and do not indicate
long-ternt occupatio¡r. Further down, unit 149 reveals
the preserrce of the Ro¡nan level already recorded in cut
nunrber  l .

Cut nu¡nber 2 was made at  the foot of  column 2-8,
wi t l r  d inrensions of  2 x 3 m. Uni t  149, formed of  grey
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clays wi th an accumulat ion of  nran-nrade nrater ia l ,
begins at  the contour height of  3.73-3.75 nl  and con_
tains the sanre type of  mater ia ls as cut  nuntber l :
fragmented and highly damaged rubble and a large
quant i ty of  shards,  nrainly of  common types. ño
buildings were discovered on this occasion. Ás in the
case of  cut  number I  the chrolrology of  the Rontan
occupatio¡r f its into a period between lst century and
nrid-2'd century no. The type of nraterial does not
vary sigrri l icarrtly between cuts, although in cut nunlber
2 there is a higher concentration of óonrnro' pottery
and fewer anrphora f ragrnerts ancl  s ig i l rates.  Bui ld ing
nraterials. particularly lrtter<'uli, are rikLrvise abunclant.
snral l  renr¿r i r rs of  s late and nrarbre s labs were also
discovered, togetlrer *' i th pieces of brick rvith carvecl
l ines,  fbrnrer ly part  oI  loose pavirrg stol les.

Environntanral nntl hunrctn infuente on Ihe .sífe t.lrctnge.s
The existerce i r  the c lays of  i r r ter layers of  pot tery at
clifferent depths arrd fronr clifferedt t irnes proui,les
interest ing data on the phases arrd growt l r  ra ie of  the
deposi t .  Ronran levels f ionr the lst  . rntrry to f i rst  hal f -
of  the 2 'd century AD rvere found in coluirns l -B and
2-B (3 '50-2.63 nr und 3.75-3.55 m. respect ively) ,  rvhi le
scattered renrai¡rs and levels rvhich appear abóve thenr
are nrodern.  I ¡ r  sect ion 2- lJ,  at  about 70 crn above the
Ronr¿rn level, renr¿rins appear which date fronr the errd
o f  the  l6 th  century  and the  mid- l7 th  century .  There  is
a dista'ce of approxinrately 180 c'r between these
renlains arrd the upper sect ion of  t r re c lays (nr ic l - l9th
century).  This i rnpl ies that  th is vert ical  growth i '  the
f lood plain occurred over 200 years ( f roñ the lTth to
l -9th century, \  nrore tha.  twice the growth occurr ing i r r
the previous l4 centur ies ( f ronr th i  2rrct  to l6th cen-
tury)-  This ñnding supports informat iorr  l ronr other
researchers on increasing flooding in Sevil la fronr the
lTth century onwards. Flooding occurred most [ re_
quent ly betweerr the end of  the lSth certury ancl  the
mid-20th century (Vanney, lgTZ).

Regarding the previous informat ion,  note must be
taken of the difference in contour height that exists
between the Ronlan levels and sectionJ l-g and 2_B:
92 cm for the lower l imi t  and 25 cm for the upper l imi t .
Given that both levels date flronl the sanle period, the
lower l inr i t  var iat ion of  approxinratery l  nr  tñus impl ies
the existence o[  local  re l ief  in the area.

On the other hand, the per iod o[greatest  stabi l i ty ,  or
least growth, separating the Ronian level from the
modern olre, is characterized by the presence of a high
concentration of gastropods (Aegopinellet ctfl nitidtlta
and Cocltl i<'ella sp.) appearing in colum¡rs l-B and 2-8.
These organisnrs nornral ly i 'habi t  swanrps and derrsely
vegetated areas, which nray irrdicate the presence of á
nlore exterisive swanrp area irr this zo¡re, ancl explairr
the absence of townships. Vanney (1972) refers ü on
old ntarsh region close to the area of stuáy which nray
have been of influe¡rce. Strictly speaking, it is more
accurate to define it as a relatively dry, rather tha¡r a

marshy regio ' , .where the possibi l i t ies of  f looding are
greater. In addition, it would have been closer tó the
outlets of sonre of the streams in the sector (the
Tagarete and Rani l la) .

Pollen analy.sís
Pol len analyses shown in Figure 5 and Figure 6
correspond to colunurs l-B and 2-B respectively.

column l-B ( Figure 5). The percentages of arboreal
polle' (AP) are very low conrpared to ihose of herba-
ceous pol len (NAP) (see Ap/NAp).  Thus. arboreal
pollen cloes rrot reaclr 10"1, ¿rt arry stage an<J is scarcer at
lower stages. Tlrree stages have beeñ defiretj. cleperr<J-
i r rg_orr  t l re pol lerr  types fburd.  Fror '  bot tonl  to tóp *r , .
f ind:

Stage 1. ,  sanrples l -3 (see Table 2).  Mainly non_
arboreal ¡lollerr types, such as cardueae, cruciferae,
cltettopodium. Erit 'ct, Gra¡' i¡reae, Ligurif lorae, plrtn-
tctgo, Tubi f lorae and unrbel l i ferae. The pr i 'c ipal  arbo-
real taxa are Olea, pr)r,.r and euercu'. C¡;peraceae
vafues are low (r . .  100 gr lü.

The dont inant taxa in th is phase are pr incipal ly
those fronr nra'-nrade habitals. The p,:.r.n.é of
Cardueae, Cruciferae, Chenopotliunt, Granrineae,
Ligufifforae, PlanÍctgo or Tubiflorae, which are typicaí
pasture plants,  indicates a grazing area. The absenie of
cerealia pollen indicates that , there were no cereal
crops- -Tlre presence of Cyperaceae, plants typically
found by the riverside, reveaÍs the influénce of " i.urby
watercourse. This is confirnred by the presence of
Fra.rínu.s, a tree typically foultd on riverbanks. O¡l the
other hand, the preselrce of euerc.u.r and Erica indi_
cates vegetation of Mediterrarean woodlancl type in
the surrourrding area. In level  3 (3.03 nr¡  theie is a
t_hurp decline in the total sum o[ sporomorphs. possibly
due to a greater hunran impact.

S.tage 2, sanrples 4-6 (see Table 2). What is most
significant in this phase is the increase in cyperaceae,
with values around 1000 grlg, particularly iniample 6.
Iu*u. which appeared in the previoui phase, l ike
Cruciferae, Gramineae, plantago, Tubii lorae and
umbelliferae are sti l l  present in similar concentrations.
Others, such as Cardueae and Chenopodium appear in
lower concentrations, while Ligulif lorae incréáses its
concentration. Arboreal pollen levels remain similar to
tlory o[ the previous stage. The highest concentration
of cyperaceae in the entire section is found in this
phase. This implies that the area was strongly affected
by a watercourse and that the zone was possibly
flooded flor some time. Taxa previously menti 'oned as
beirrg typicalof pastures are sli l l  preseñt in this phase,
although in lower concentrationi. They would have
g.rown alongside swamp zone vegetation. As in
the previous stage, the effect of thé Mediterranean
woodland is l ikewise evident.
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recordings. Levels of arboreal pollen such as olea,
Pittu.s and eue,c'r¿.r rise. The reductio' of cyperaceae
levels in this phase indicates a lesser influénce of a
watercourse. The flooded zone would have receded,
al though some degree of  inf luence is st i l r  evident.
Taxa such as Cenraurect, Chenopoeriunt, cramineae,
Plantago, Tubiflorae a.d unrbeiliferae begin to
increase, indicat ing a zone with nrore pai tur ing
influences. The prese'ce of Mediterra'earr rvoodland
nearby is docunrented by the quantit ies of euercu.s and
Eri.rt. cerealia levels indicate the existencl of cereal
crops near the area, al though not in gre¿rt  quant i ty as
the highest cou¡rts clo not exceed 4,,1,.-Tlte i¡,,,,.r.ór,.,t
a lso increases i ¡ r  th is prrase. I ts arrenroplr i lous pol l i r ra-
tiorr suggests tlrat it probubty .on.res l l.o¡ri so'e
distance front the s i te.  us i t  is  ¡ rever lbul lc l  in l r igh
concentrat ions.

co¡rce' t rat iors i r  the upper layers of '  the diagranr
(sar 'p le l2)  break with the previousty observecl  pat-
ter¡ ls.  There is a sharp decl i 'e i r r  t¿rx¿r such as (ei tut t_
reo. Cerealia, Cruciferae. C.-hcno¡totl ittttt. Gra¡nineae.
Ligulif lorae, plantctgo. r-ubil lorae arrcl urnbell if 'erae.
whilst other taxa such as /.s¿r¿,rc.r ancl tri letes reach their
highest concentrat iorr  i .  th is sect io¡r .  Typl ta also
appe¿lrs for  the f i rst  t inre.  The layers fb l lorv ing t l r is  one
consist .nrainly of  f i l l  typicai ly usecl  ro level  thé grourrd.
s i rce. the layer a 'a lysed was very th i r .  i t  is  f iossible
tlrat the two layers \\ 'ere nrixecl. Tñus, one nr¿ly ¿rssu¡le
that the fi l l  canre fronl swanlp zones, orvirr,e to the high
conce¡rtrations of Trpha, Lsoe te.s and tri letét ,por.r, áll
l l 'oln plarrts typically foulld i l l  these arcíls.

Colutttt.t 2-B (Figure 6). Graph Ap/NAp shows very
low arboreal pollen percentages i '  relatior to herbi
ceous pol lerr .  Arboreal  pol lerr  peaks at  sanrple 3 arrc l  6,
never -exceeding l0'%,. Two stages c¿ln be <Jefined,
depending on the pollen types fourrd. l:ronr bottonr to
top we find:

Stage 2, samples r-2 (see Tabre 2). The high concen-
trations of cyperaceae (>r000 grlg) srand óut. There
are fewer pasture prants preseñt, rike cardueae,
cruciferae, chenopodium, Granrineae, Ligurif lorae,
unrbelliferae a'd l.soete'. The presence of rl,pha is
noticeable. on the arborear pollen, Frctxinu.s anri .Sr¡/i.r
on one hand and low concerrtrations of euercu.r on the
other also stand out. r-righ cyperaceae concerrtrations
indicate a zone greatly affected by a watercourse which
may have flooded periodicaily. The appearance of
Typha, Fra.rinu,s and Sa/r.r seems to support this
th_eory.  There were c lear ly nrarry pastures in ' the area.
The presence of euercu,s an<r- Ericct inrpries the
inf luence of  Mediterranear woodrand, which nray be
expressed even in areas a short distaltce away.

stage 3, sanrples 3-7 (see Tabre 2). Cyperaceae revers
beconre significantly lower at this stag", renraining at
approximately 100 grlg. Taxa such as centaurect, cére-
alia, chenopodium, plantago, Tubiflorae and unrbellif-

erae increase. others, such as Cardueae, cruciflerae or
Ligulif lorae renrain urrchanged. The appearance of ne*,
taxa such as Pnuru,r a¡rd Verbene is significant.

The sharp decline of cyperaceae levéls indicates thar
the flooded zone was probably smaller, although the
inf luence of  inundat ion is st i l l  evident.  The ñr.  in
concentrations of centaurea, Chenopodiunr, plantago
or Tubi f lorae indicates that th is was a pasture zone.
possibly used for grazing l ivestock. The appearance of
Prunu.s and verbena nray indicate agricúltural zones
where fruit trees and vegetables were grown. The
presence of Cerealia shows sonre degreé of cereal
cul t ivat ior l  nearby.  Last ly,  h igher óorrcentrat io¡rs
of Qucrt'us alrd Ericct show a stro'g i l l f lue'ce of
Mecl i terrarea'  woodl¿r¡rd i r r  the surrouñ,Jirg areas.

Frorn these trvo pol len diagranrs i t  nral 'be c.o¡rc ludecl
that this w¿ls ¿l zone rvith highly clornesiicatecl veger¿r-
tion with fer.v trees and rvhere ¡nost of the vesetit ion
was herbaceous. The zone nlust have been f'e-que'tlr.
f loodecl  ard t l rere nlust  have beerr  pre<ronr i r rant iy pas-
turelarrd rrearby.  This area probabiy exparrc lecl  . j r i - i ' - ' -n
periods wher there were f-erver floocis. Tiie influe.rce oi
Mecl i terranean woodland on t l re area is nrarkecl  at  a l l
t inres.

Conclusions

A conlbinat io l r  of  archaeology, palynology and geol_
ogy has al lowecl  us to recorstrugt the poláeoet ' tu i .ntr-
nrent in the are¿ls studied and to gairr  sonre insight i r r to
the histor ical  everts occurr ing i rere bet*,een the lst
century and the 20th cel l tury AD.

The f i rst  monrent of  h istor ical  occupat ion dates back
to the Ronrar¡  Empire between the rst  centurv and t l re
rnid-2 'd ce' tury rD, At a c lepth of  between 4.45 nr and
4'70 nr. This discovery confirnrs the presence of Roma'
levels in a wide area between the néw cou¡rtv councit
building and El Prado de San sebastián. The area was
later buried under clays and flood silts, which reached
up to 2.50 nr in depth.

. It_was not possible to establish the precise nature of
the Ronlan occupation of the area, given the type of
remains found and the l inr i tat ions of  th is type of  s iudy.
However, the abse'ce of soil formation, as'rvell as the
scarcity of cerealia pollen, suggest that the occupation
was not of an agricultural nature. The vegetation
surrounding the ancient c i ty indicates mainly grazing
fand, with some influerce fronr a lairly ?istunt
Mediterranean woodland. Minor industr ies cbuld have
existed on the outskir ts of  the Ronlan ci tv.

The clay analysis shorvs very few traces of other
histor ical  set t lenre¡r ts s ince Roman t in les.  onlv snral l
collections of shards were detected in sonre strati-
graplr ic colunrns;  however,  none of  thenr indicates a
stable occupat ion.  Nei ther wAs i t  possible to date thenr
owing to the scarcity of the fragnients lou¡rcl (unit l l5
fronr colunrn l -B was dated to the lgth century).  The
orrly level worth mentioning is that represented by unit
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142 (column 2-B),  where pottery is very abundant and
can therefore be dated between the end of the l6th and
the f i rst  hal f  of  the lTth ce¡t tur ies.  The ITth century
renrains (unit 142) are located only 0.70 m firom the
Roman level  (2nd century ^D).  The proximity of
remains lrom such distant t imes contrasts witlr the
l '80 m of  c lays which separate the lTth century f ronr
the nr id- l9th century.  This is not only an indicat ion of
the absence of historical occupation for very long
per iods of  t in le,  but  a lso c leaí ly shorvs an intportant /
change in the dynanr ics of  f looding in the area from the A
lTth century otrwards.  The area thus contained a large
nunrber of  r iversi<Je plants and \^,as surroundecl  by
pasture.  rvhich ntust  have beerr  per iocl ical ly f looded.
The abserrce of' clear levels of' occtrp¡¡1i1-rl l cÍul be
attr ibutcd rv i th precis ion to these f lc locls ¿urd the
li 'ecluent rise i l l  rvater level.

The f i rst  hal f  of  the lgt l r  cetr tury coincides with the 
, ' \

upper sect io¡ l  of  the grey,  c lays.  t ly  th is per iod t l rere are
s t i l l  ¡ ro  s igns  o [c lear  so i l  fo rn l¿r t io ¡ r ,  i r rd ica t ing  t l r¿ r t  the
are¿r cor'tt inued to be all 'ected by frequent l looclitrg,
al thouglr  possibly to a lesser extent.  s ince there is ¿r
reduct io l t  in the rrunlber of  r iverside plants.  Tlrc
increase observed in part icular species of  pastur.@g)
etatio¡r indicates that the zone was used for sinffir
purposes as "El  Prado" (nreadow) of  San Sebast i¿i¡ l  at
that  t i ¡ne,  i .e.  for  grazi l rg cat t le.  I t  rvas atso soon to be
used for cat t le nrarkets.  Tlrus,  t l re surf¿rce of  the S¿ut
Benrardo site, situatetl orr the edge of the sa¡l l]er¡rarcro
distr ict  and qui te near El  Prado, nlust  have beel l  a l r
extensiorr  of  th is lat ter  act iv i tv.

Landscape Reconstruction for an Alluvial plain I I
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Above the levels of gre1, clays wlrich fornl a r¿rther
llat su[[¿lce, an inrportant re-entersence of greater
contour heights is evident.  together rr  i th the f i l l  f ionr
other ¿lre¿ts.  Most was bench gravel  ( red c lays and
sands) including a large quant i ty of  p lant nrater ia l
fronr nrarshy zones, although other t),pes of f i l l  rvere
also used. Among those rvorthy of  ntent io l t  is  o l te
corning f l rom a sink,  dat ing f ront the l6th and lTth
centuries. The artif icial f i l l  oscil lates behveen a depth of
l '84 m and 2.50 m. This ground elevat ion is c lear ly
related to the laying of the Sevil la-Cádiz railway l ine,
which crossed this area from the easr.
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