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ABSTRACT

Several ancient fragments of shells undoubtedly belonging to the freshwater bivalve Mar

garitifera auricularia have been found at eight Iberian archaeological sites. All fragments

are described according to fragmentation categories, and one specimen from each depo

sit is illustrated. M. auricularia lived in Spain from 5000 to 400 BC in four river basins:

Duero, Ebro, Tajo and Guadalquivir, with a much wider distribution than now. Our data

for Spain coincide with the data recorded for the species in Western Europe, both indica

ting a continuing decline during the post-glacial period.

RESUMEN

Se han encontrado varios fragmentos antiguos de conchas pertenecientes al bivalvo dulce-

acuicola Margaritifera auricularia en ocho yacimientos arqueologicos Ibericos. Todos

estos fragmentos se describen segun categorias de fragmentacion y se ilustra un especi-

men de cada yacimiento. Desde el afio 5000 hasta el 400 DC M. auricularia vivia en

Espana en cuatro cuencas hidrograficas: Duero, Tajo, Ebro y Guadalquivir, con una distri

bucion mucho mas amplia que la actual. Nuestros datos de esta especie en Espana coin-

ciden con los registrados en Europa occidental, ambos indicando un continuo declive

durante el periodo post-glacial
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INTRODUCTION

Margaritifera auricularia (Spengler,

1793) is a large rare freshwater mussel

that used to occur in Western Europe

and North Africa (Preece, Burleigh,

Kerney and Jarzembowski, 1983).

Fossil remains in Europe show a general

recession during the post-glacial period

(Preece et al., 1983) and no recent

records of living specimens have existed

since Haas (1917), who studied a

Spanish population from the Ebro River.

Recently, Araujo and Ramos (1998a, b)

reported the existence of a population in

the Canal Imperial de Aragon in Zara-
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Table I. Precedence of the revised freshwater mussels.

Tablet I. Procedencia de las ndyades (almejas de agua duke) revisadas.

SITE

Cuevo de las Ventanas

El Poblado de los Castillejos en

las Penas de los Gitanos

Polideportivo de Martos

Los Bajos II

Las Bodegas

Matillas Area A

La Vina

Morra de Quintanar

El Llanete de los Moros

Ecce Homo

La Era Alta

Soto de la Medinilla

La Mota

Barrac de Gafols

Aldovesta

Plaza del Castillo

Castilmontan

Calatrava la Vieja

LOCATION

Pirlar, Granada

Montefrio, Granada

Martos, Jaen

Vecilla de Trasmonte, Zamora

Colinas de Trasmonte, Zamora

Alcala de Henares, Madrid

Puerto de Santa Mario, Cadiz

Munera, Albacete

Montoro, Cordoba

Alcala de Henares, Madrid

Melgar de Abajo, Valladolid

Valladolid

Medina del Campo, Valladolid

Ginestar, Tarragona

Benifallet, Tarragona

Cuellar, Segovia

Somaen, Soria

Carrion de Calatrava, Ciudad

Real

CHRONOLOGY

Uncertain

Late Neolithic-Final Chalcolithic

Final Neolithic-Early Chalcolithic

Chalcolithic

Chalcolithic

Chalcolithic

Chalcolithic

Bronze Age (XVII-XV BC)

Bronze Age-Iron Age

(1300-450 BC)

Final Bronze-Iron Age

Iron Age 1

Iron Age (Vlll-V BC)

Iron Age (VII-IV BC)

Iron Age (VI BC)

Iron Age (VI BC)

Iron Age (Vl-V BC)

Iron Age (IH BC)

Medieval (XIII)

SOURCE

RlQUELME, in prep.

RlQUELME, 1996

LiZCANO, CAMARA, RlQUELME, CANA-

bate, Sanchez and Afonso,

1991-92

Perez, Sanz, Marco, Martin and

Misiego, 1993

Perez, Sanz, Marco, Martin and

Misiego, 1993

Diaz, Consuegra, Pena, Marquez,
Sampedro, Moreno, Albertini

and Pino, 1997

Moreno, 1995c

Martin Morales, 1984

MartIn de la Cruz, 1987

Almagro, 1976

Morales and Liesau, 1995

Morales and Liesau, 1995

Morales and Liesau, 1995

Belarte, Mascort, Sanmarti and

Santacana, 1992-93

Mascort, Sanmarti and Santa

cana, 1987-88

Barrio, 1993

Arlegui, 1992

Morales, Moreno and Cereijo,

1988

goza (Spain) and there appears to be

another population living in the lower

Ebro River in Catalufia (Altaba, 1997).

The species belongs to one of the oldest

genera of the naiads (superfamily Unio-

noidea), species of the genus Margariti-

fera being known as pearl mussels. M.

auricularia is included on the list of wild

life species under the Council of Euro

pe's Convention on the Conservation of

European Wildlife and Natural Habitats

(Bern Convention, 1979) and Directive

92/43/EEC (Habitats Directive) as one

of the most threatened animal species in

the world. Indeed, M. auricularia in

Spain is included on the National

Endangered Species List (Royal Decree

439/90) in the "threatened with exinc-

tion" category, being the first inverte

brate species on that list.

Concerning the former distribution

of the species, shell fragments have been

recorded from the Last Ipswichian (inter-

glacial) and Neolithic Ages in Britain by
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Table II. Precedence and description of the fragmented shells of M. auricularia in Iberian archaeo

logical sites. S: sinistral; D: dextral; UMBF: Umbonal fragment; ANCF: Anterior hinge fragment;

POCF: Posterior hinge fragment; FRAG: Fragment; NISP: number of identified specimens.

Tabla II. Procedencia y descripcion de losfragmentos de conchas de M. auricularia en yacimientos arque-

ologicos Ibericos. S: izquierdo; D: derecho; NISP: numero de especimenes idcntificados; Para otras abre-

viaturas ver Materialy Metodos.

SITE

Poblado de los Castillejos

en las Penas de los Gitanos

Polideportivo de Martos

Lo Vina

Las Matillas

El Llanete de los Moros

Soto de Medinilla

Barrac de Gafols

Aldovesta

CHRONOLOGY

Late Neolithic

Early Chalcolithic

Middle Chalcolithic

Late Chalcolithic

Late Neolithic/Early Chalcolithic

Chalcolithic

Chalcolithic

Late Bronze Age 1

Late Bronze Age II

Iron Age 1

Iron Age 1

Iron Age 1

FRAGMENTATION CATEGORIES

UMBF ANCF POCF FRAG

IS

1 D; 1 S

IS

IS

IS

IS

onon

2D

IS

1 D

IS

1 D

2D

IS onon
IS

1 D

I

1

2

1

NISP

3

3

2

1

2

3

1

5

3

2

1

1

Jackson and Kennard (1909), Jackson

(1911), Haas (1910), Kennard and

Woodward (1913), Kennard (1943),

Kerney (1958), Preece et al. (1983) and

Preece (1988); in sediments from the

Mindel-Riss and Riss glaciation in the

Tiber River, Italy (Fucini, 1893 in Mala-

testa, 1964; Malatesta, 1964); in Holo-

cene strata of the Rhine, near Ludwigs-

hafen, Germany (Haas, 1910); from the

Lower Diluvial in Oppenheim, West

Germany (Haas and Wenz, 1914); from

Subboreal gravels (1800 BC) of the Leine

river plain near Hanover, Germany

(Huckriede and Berdau, 1970) and in a

1900- years-old Roman settlement on the

Rhine River, Netherlands (Kuijper,

1988). Other post-glacial fossils recorded

in Preece et al. (1983) are from the

Maine River at Aschaffenburg, West

Germany (Neolithic), Elster-Saale river

system (Neolithic and Bronze Age), a

kitchen-midden near Halle (Neolithic)

and a Roman refuse site at Saalburg, the

latter three being in East Germany, and

near Prague, Czechoslovakia (Neolithic

or Sub-boreal). The specimens dredged

from the Seine and Oise rivers (France)

cited by Kennard (1943) are probably

from the Holocene. According to this

author, the original specimen of Unio

auricularius Spengler (= Margaritifera

auricularia) is a fossil specimen from Ber-

lingen-bei-Untersee in Switzerland.

Therefore Turner's note (1987) stating

that the species never lived in Switzer

land is surprising.

This paper deals with subfossil frag

ments of M. auricularia retrieved from

archaeological deposits in several

regions of the Iberian Peninsula, the

only place in the world where the

species currently lives. Knowledge of

the real former distribution of the

species in Europe may give us clues

both to its decline and to the specific

fish-host of the glochidium of this

endangered freshwater mussel
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Figure 1. Former Iberian distribution of M. auricularia. 1: Castro de las Penas del Oro (Alava)

(ALTUNA, 1965); 2: Alto de la Cruz (Navarra) (NaDAL, 1990); 3: Monci'n (Zaragoza) (HARRISON,

MORENO AND LeGGE, 1994); 4: Barranc de Gafols (Tarragona); 5: Aldovesta (Tarragona); 6: Soto

de Medinilla (Valladolid); 7: Matillas (Madrid); 8: Cerro de la Encina (Granada) FRIESCH (1987);

9: Poblado de los Castillejos (Granada); 10: Polideportivo de Martos (Jaen); 11: Montoro (Cordoba);

12: Cerro Macareno (Sevilla) (AMBERGER, 1985); 13: Las Vifias (Cadiz). Localities 4-7, 9-11 and 13

from this paper. Localities 1 (doubtful specimen cited as Margaritana margaritiferd), 2 (specimen

checked by photograph), 3 (doubtful specimen cited as M. margaritiferd), 8 and 12 (specimens not

checked, but considered to be M. auricularia due to large size reported) from the literature.

Figura 1. Antigua distribucion Ibe'rica de M. auricularia. 1: Castro de las Penas del Oro (Alava) (Altuna,

1965); 2: Alto de la Cruz (Navarra) (Nadal, 1990); 3: Moncin (Zaragoza) (HARRISON, Moreno Y

LEGGE, 1994); 4: Barranc de Gafols (Tarragona); 5: Aldovesta (Tarragona); 6: Soto de Medinilla (Valla

dolid); 7: Matillas (Madrid); 8: Cerro de la Encina (Granada) FRIESCH (1987); 9: Poblado de los Cas

tillejos (Granada); 10: Polideportivo de Martos (Jaen); 11: Montoro (Cordoba); 12: Cerro Macareno

(Sevilla) (Amberger, 1985); 13: Las Vinas (Cadiz). Localidades 4-7, 9-11 y 13, apartir de este trabajo.

Localidades 1 (especimen dudoso citado como Margaritana margaritiferaj, 2 (especimen comprobado en

fotografi'a), 3 (especimen dudoso citado como M. margaritifera,), 8y 12 (especimenes no cotnprobados,

pero considerados como M. auricularia debido a su gran tamano), apartir de la bibliografia.

MATERIALS AND METHODS

Study sites were selected by the pre

sence of freshwater mussels. Special

interest was devoted to studying the

sites located near rivers with historic

records of M. auricularia and its possible

glochidial host fish, the sturgeon Acci-

penser sturio (Araujo and Ramos,

1998a, b). A revision of all freshwater

material deposited at the LAZ (Archaeo-

zoological Laboratory, Universidad

Autonoma de Madrid, Spain) was

carried out. All the material examined

belongs to the sites listed in Table I.

The main problem was the difficulty

in distinguishing broken shells of M.

auricularia and Psilunio littoralis

(Lamarck), two freshwater mussels with

very similar shell characters (especially

the muscle scars and hinge area) occu

rring in Iberian fresh waters. P. littoralis
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Figure 2. Fragmented Iberian shells of M. auricularia. A: Polideportivo de Martos (Jaen); B:

Montoro (Cordoba); C: Aldovesta (Tarragona); D: Soto de Medinilla (Valladolid). Scale bar 1 cm.

Figura 2. Conchas Ibe'ricas fragmentadas de M. auricularia. A: Polideportivo de Martos (Jaen); B:

Montoro (Cordoba); C: Aldovesta (Tarragona); D: Soto de Medinilla (Valladolid). Escala 1 cm.
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in Spain can reach a large size although

never as big as M. auricularia. To solve

this problem, several conchological cha

racters were selected and compared

between specimens of the two species:

1- Shell size. Because adults of M.

auricularia can be over 15 cm long (it is

the biggest European freshwater mussel)

and it is very uncommon to find small

specimens.

2- Umbonal sculpture. Smooth in M.

auricularia and with typical undulations

in P. littoralis (Kennard, Salisbury and

Woodward, 1925).

3- Inner muscle scars. Typical of Mar-

garitiferidae, although not present in many

specimens of M. auricularia (Smith, 1983).

Thus, their absence does not indicate that

the fragment belongs to P. littoralis.

4- Anterior ribbed sculpture. As this

is a typical feature of some specimens of

M. auricularia, its presence indicates that

the shell fragment belongs to this

species, but its absence is not a defini

tive character.

5- Umbo shape. Depressed in M.

auricularia and convex in P. littoralis.

6- Posterior lateral teeth. Straight in

M. auricularia and curved in P. littoralis.

All these characters were checked in

complete specimens from the collections

of the Museo Nacional de Ciencias Natu-

rales (Madrid, Spain). For all shell frag

ments, the presence of each character was

recorded and each fragment was assig

ned to one of the two species when co

rrespondence was found for more than

half of the characters. The main character

was specimen size, which was sometimes

derived from fragment size. All frag

ments of intermediate size in which se

lected characters could not be seen were

deemed undetermined. Therefore, we are

sure that no fragments of any other spe

cies were assigned to M. auricularia.

The material was described by frag

mentation categories as follows (modi

fied from Moreno, 1994):

COMV: Completed valve.

FRAV: Fragmented valve.

UMBF: Umbonal fragment.

ANCF: Anterior hinge fragment.

POCF: Posterior hinge fragment.

FRAG: Fragment.

RESULTS

Fragments of M. auricularia were

found in eight of the eighteen deposits.

Descriptions and origins of all M. auri

cularia remains are shown in Table II.

Figure 1 shows the former distribution

of M. auricularia in Spain joining the

results obtained in this paper and

references of the malacofaunas from

Iberian archaeological sites (Amberger,

1985; Friesch, 1987; Moreno 1995a, b).

The number of M. auricularia mus

sels in each deposit was always very

low. No complete (COMV) or fragmen

ted valves (FRAV) were found. Hence, it

was difficult to identify the specimens.

In order to show the assignation of the

fragments to M. auricularia, one from

each deposit is illustrated (Figs. 2, 3).

All analysed contexts are Holocenic.

Although shell material was not dated,

we assume that the gathering of these

molluscs was contemporaneous with

occupation of the deposits.

DISCUSSION

According to the recommendation of

Kennard, Salisbury and Woodward

(1925) regarding selection of characters

of specific value to identify British fossil

fragments of Unionoidea, only the

umbonal rugae resulted useful in distin

guishing between M. auricularia and P.

littoralis due to the fact that the muscle

scars and hinge in both species are very

similar in Spanish specimens. Thus, we

identified all umbonal fragments with

conspicuous wavy lines (rugae) as P. lit

toralis.

Our data show that, on the Iberian

Peninsula, M. auricularia used to be

more widely distributed. In Spain, from

5,000 to 400 BC, the species lived in the

Duero, Ebro, Guadalquivir and Tajo

basins. Currently, there are only two

known populations, both living in the

Ebro basin. In the Iberian distribution of

M. auricularia illustrated on the Alta-

ba's map (1990), there are four records:

one in the Guadalquivir, one in the Tet

(North-eastern Pyrenees) and two in the
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Figure 3. Fragmented Iberian shells of M. auricularia. A: Poblado de los Castillejos (Granada); B:

Las Vinas (Cadiz); C: Manilas (Madrid); D: Barranc de Gafols (Tarragona). Scale bar 1 cm.

Figura 3. Conchas Ibericasfragmentadas de M. auricularia. A: Poblado de los Castillejos (Granada); B:

Las Vinas (Cadiz); C: Matillas (Madrid); D: Barranc de Gafols (Tarragona). Escala 1 cm.
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Tajo, as well as the common reports

from the Ebro. As this map was made

without a critical revision of the speci

mens, and without a clear correlation

between the marks on the map and the

corresponding references, it is very diffi

cult to unravel the origin of these

records. The one from the Guadalquivir

probably corresponds to the Unio sinua-

tus from Bourguignat (1866) although

no reliable data about this record can be

found except the author's comment

about the species' presence in Sevilla, in

the Ebro River and in the North of

Spain. As the latter was probably mista

ken for Margaritifera margaritifera (L), we

may suspect the autenticity of the first

record. Indeed, the only Spanish speci

mens of M. auricularia in the Bourguig

nat collection (Museum d'histoire Natu-

relle, Geneve, Switzerland) are from the

Ebro River. Regarding the Tajo River in

Spain, the black point on the above-

mentioned map is probably based on

the old record of the species (Azpeitia,

1933). Although there is no new infor

mation about the presence of M. auricu

laria in the Spanish Tajo, there is one

specimen from this river, stored at the

Museo Nacional de Ciencias Naturales

of Madrid (Spain). The other record for

the Tajo is from Portugal, which is also

on the map published by Preece at al.

(1983), but no reliable references have

been found for it in an extensive survey

made by one of us (R. A.) in the Portu

guese collections.

The possible relation of M. auricula

ria and Man in archaeological deposits

has been recorded by some British

authors. According to Preece et al.

(1983) there is no evidence that M. auri

cularia was ever exploited by man in

Britain, as was previously suggested by

Kennard et al. (1925) and Kennard

(1943). This author states that there are

German Holocene fossils of the species

with two different origins: articles of

commerce (from Roman times) and food

debris (from a tufa near Hamburg asso

ciated with Stone Age pottery). Regar

ding the Spanish shells of M. auricularia

studied in this paper, in no case do they

show any evidence of human-working

or food items. Nevertheless, there is

some information relating Man to unio-

noids at three of the eighteen archaeolo

gical sites we studied. We identified

human-worked fragments of P. littoralis
in Poblado de los Castillejos (Montefrio,

Granada) and the use of shells of fresh

water mussels, including M. auricularia,

by Man has been reported by Amberger

(1985) in Cerro Macareno (Sevilla) and

by Harrison, Moreno and Legge

(1994) in Moncin (Zaragoza). Evidence

exists that the nacre of M. auricularia

was used by Man at the begining of this

century until the species declined. In

fact, there was a small factory in Sastago

(Zaragoza, Spain) where the shells were

used to manufacture knife hilts (Haas,

1917).

M. auricularia in Spain was probably

always a rare species, but lived in more

rivers than today. Former occurrence of

the species in Europe indicates a long

decline during the post-glacial period

(Preece et al., 1983). We do not know

the real reason for this decline, but river

pollution, climatic factors and commer

cial exploitation have been suggested.

The decline of the specific host fish, pro

bably A. sturio, in European rivers, may

be another reasonable hypothesis.
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