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FOUR NEW CRUSTACEANS IN THE GUADALQUIVIR RIVER ES 
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ABSTRACT

T his w ork reports on the presence in the G uadalquivir R iver estuary  o f  the m ysids N eom ysis in te g e r  a n d  R hopa loph tha lm us  

m editerraneus  and well established populations o f  the isopod Synidotea laevidorsalis  and the am phipod Corophium  orientale. All 
species are new for the fauna of the Iberian Peninsula. S. laevidorsalis  is reported here for the second in European waters. T heir 
introductions are probably associated with aquacuUure transplants, fouling on ship 's hulls or w ith ballast w ater transport.

IN T R O D U C T IO N
The G uadalquivir River is situated in southern Spain. The 

lower part o f  the river has a gentle slope, w hich includes an 
estuary o f about 100 km. and a strong tidal flow. Its average 
depth is 10 m. The salt w ater does not usually go beyond 20 

km  u p stream  (B A O N Z A  e t a l ,  1978), but due  to in ten se  
present drought, salt w ater was extended further up.

M ercant ship and boat traffic extends up the G uadalquivir 
R iver estuary up to Sevilla  Harbor. Sevilla has had a continous 

an d  a c t iv e  sh ip  t r a f f ic  s in c e  th e  1 5 th -c e n tu ry  w ith  the 
discovery o f Am erica. W ater quality of the G uadalquivir River 
estuary is very m uch affected  by urban and industrial wastes of 
organic origin (GU ISAN DE & TOJA , 1988).

S tu d ie s  o f  in v e r te b r a te s  f ro m  th e  e s tu a ry  o f  th e  
Guadalquivir R iver are few. G U ISA N D E et al. (1986) studied 
the zooplanktonic com m unities o f this estuary from  Lebruary 
1983 to M a rch  1984  in c lu d in g  R o t if e r s ,  C o p e p o d s  and 
C ladocerans. T hey concluded that the Zooplankton distribution 
w as determ ined by environm ental factors such as salinity and 
eutrophy.

The distribution o f benthic invertebrates from  the estuary o f 
the G uadalquivir R iver is unknow n. The present study deals 
w ith  b e n th ic  C ru s ta c e a n s  in c lu d in g  Iso p o d s , M y sid s and 
Am phipods recently Sound in this estuary.
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MATERIALS AND METHODS

The estuary  was sam pled at one site  located  in one o f  the 
river channels 23 km from  the river m outh. The salin ity  was 
m easured w ith a densim etre and ranged from  16 g.l 1 to 24 
g.l 1 during  the sam pling  period.

Sam ples w ere collected  from  January  1991 to D ecem ber 
1994 at high tides over 4-6 hours periods. Spec im ens w ere 
collected by a nonspecific benthonic m ethod: the w hole w ater 
colum n was filtered through a m esh of 12 m long and 2 mm 
pore size  fixed  to a sq u a re  o f 2.5 m  x 1 .5 m o f f ilte r in g  
surface. This sort of mesh is em ployed by the tradicional eel 
larvae fisheries at river channels.

S a m p le s  w e re  p re s e rv e d  in  fo rm a ld e h y d e  4 % f in a l 
c o n c e n tr a t io n . T h e  a d u lt  b o d y  le n g h ts  o f  m y s id s  w e re  
m easured from  the base of the eyestalk to the posterior end of 
the telson, excluding the setae. Isopods were m easured  from 
the anterior part o f the cephalon to the posterio r end of the 
pleotelson. Am phipods were m easured from  the extrem e of the 
second antenna to the posterior end o f the telson.

RESULTS

Rhopalophthalm us m editerraneus Nouvel, 1960
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Rhopalophthalm us mediterraneus Nouvel, 1960: 225-231 pp. 
M aterial.- 3 m ales and 16 females, February 1991; 4 fem a

les. June, 1993.
Body length.- Range 16.6 - 20.9 mm.
O currence.- N O U V EL (1960) described this species from 

speciem ens collected in 1940-41 off A lger Bay (A lgeria, 36° N

- 3° E). Until now, this was the only know n record for this 
species (fig. 1). T he present material is the first record o f the 
species from Europe.

A R h o p a lo p h th a lm u s  m e d ite r r a n e u s

•  Neomysis integer
•  Synidotea laevidorsalis
•  Corophium orientale-4 0 '
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F IG U R E  I. W orld  d istr ib u tio n  o f  S yn id o tea  la ev idorsa lis, C oro p h iu m  orienta le , N eo m ysis  u ileg er  a n d  R o p a io p h ta h n u s m ed iterra n eu s. L o ca tio n s  are  cited  in the text. 
F IG U R A  1. D is trib u ció n  m und ia l de Syn id o tea  laevidorsa lis, C oroph ium  orientale, N eom ysis in teg er  a n d  R opa lo p lita lm u s m ed iterraneus. L as loca lidades se c itan  en el texto



N eom ysis in teger  (Leach, 1814)

Pranus in teger Leach, 1814.
M y sis  sc o tic u s  J .V . T h o m p so n , 1928; B ell, 1853; van 

Beneden, 1860; G .O. Sars, 1879.
N eom ysis vulgaris, Czerniavsky, 1882-83; Norm an, 1892; 

Zim m er, 1904, 1909.
N eom ysis in teger, W .M . Tattersall, 1912.
M aterial.- 2 males, June 1993.
Body length.- R ange 7.2 - 10.1 mm.

O c u rre n c e .-  T A T T E R S A L L  & T A T T E R S A L L  (1951) 
m aintained that this species occurs on all A tlantic coasts of 
E u ro p e , f ro m  S p a in  to th e  W h ite  S e a . H o w e v e r , 
M A U C H L IN E  & M U R A N O  (1977) reported  N. in teg er  is 
w idely d istributed  in European coasts o f  the North A tlantic 
Ocean, ranging from  66° N to 40° N latitude. Subsequently, it 
has been cited from  W est and East coasts of southern Sweden 
(JOHANSSON & H A LLB ER G , 1992); Kiel Bight, Germ any 
(P U T Z  & B U C H H O L Z , 1 9 9 1 ); F r is ia n  L a k e  D is t r ic t  

(B R E M E R  & V IV E J B E R G , 1 9 8 2 ) , V o o rd e lta  and  
W e s te r s c h e ld e ,  T h e  N e th e r la n d s  (M E E S  e t  a l ,  1993); 

C u lle rc o a s t D is tr ic t  (B A M B E R , 1986), C o n w y  E s tu a ry , 
Severn Estuary (M O O R E e ta l,  1979), R edbrige (ARM ITAGE 
e t a l., 1981) and T am ar Estuary, U nited Kingdom  (M OFFAT 
& JO N E S, 1992); G u lf o f G ascogne (B E A U D O U IN , 1979) 
and G ironde E stuary, France (M EES & FO C K ED EY , 1993) 
and M ondego R iver Estuary, Portugal (GO N ÇA LV ES, 1991). 
The present m aterial is the first record of N. in teger from  the 
G uadalquivir R iver Estuary (37° N Lat.) (fig. 1) and the second 
for the Iberian Peninsula. Therefore, this finding implies that 
N. integer enlarge its m eridional distribution limits.

C orophium  orientale  Schellenberg, 1928
C o ro p h iu m  v o lu ta to r  f. o r ie n ta l is  S c h e lle n b erg , 1928, 

C raw ford, 1937.
C orophium  orientalis Stock, 1960.
C orophium  orientale  Bellan-Santini et al, 1982

M aterial.. 115 m ales and 67 females, M ay, 1992; 120 males 
and 145 fem ales, Feb ruary , 1993; 59 m ales and 34 fem ales 
Ju ly , 1993; 38 m ales and 43 fem ales, M arch, 1994. 5 males 
and 2 fem a le s  w ere fo u n d  in fre sh w a te r  sam p les o f  r iv e r 
sed im en ts  co lle c ted  w ith  an E lk m an  d re d g e  from  S ev ille  
H arbor (84 km from  the river mouth) in Decem ber, 1994.

Body length.- R ange 1.8 - 8.0 mm.
O currence.- M editerranean endem ic. France: Saint-Tropez, 

C o rsica: P o rto  V e cc h io , L ib y a , A lg eria : J i je l  (B E L L A N -

SA NTINI e ta l ,  1982), Sicily: Selinunte (CH EV REU X , 1911), 
E g y p t:  A le x a n d r ia  (S T O C K , 1 9 6 0 ). R O D R IG U E S  & 
D A UVIN (1987) first reported it for A tlantic waters, Portugal: 
R ia de Alvor (fig. 1). This is the first record of C. orientale in 

the estuary o f the G uadalquivir R iver and the second for the 
Iberian Peninsula and A tlantic waters.

Synidotea laevidorsalis (M iers, 1881)

Synidotea laticauda  Bennedict, 1896.
Synidotea pacifica  N obili, 1906.
Synidotea m arplatensis  Giambiagi, 1922
Synidotea w orliensis Joshi & Bai, 1959.
Synidotea brunnea  Pires & M oreira, 1975.
Synidotea hanum antharoi Kum ari & Shyam asundari, 1983.
Synidotea grisea  Poore & Lew Ton, 1993.
Synidotea keablei Poore & Lew Ton, 1993.

M aterial.- T his species was the m ost abundant spec ies in 

ev er sa m p lin g . It w as co m m o n  to fin d  m ore  th an  1 ,000 
individuals per sample.

Body length.- Range 3.9 - 25.3 mm.
Ocurrence.- CH A PM A N  & CARLTON ( 1991 ) reviewed the 

ocurrence o f this species that ranges from  the North Am erican 
W est coast (from San Francisco Bay, C alifornia and W iilapa 
Bay, W ashington), the South A tlantic coast o f South Am erica 
(Ingeniero W hite and M ar del Plata, A rgentina, Puerto de la 
Paloma, Uruguay; Bala da Ulla Grande and Santos, Brazil) and 
the North Pacific continental coasts o f Asia (Sanghai, China; 
Vladivostock, Rusia; Seto Island Sea, Ise-wan, Tateyam a Bay, 
T okoyam a Bay and H okadate, Jap an ). R ecently  it has been 
reco rded  from  Sydney  H arbor (A ustralia) (C H A P M A N  & 
CARLTON, 1994) and the G ironde Estuary (France) (MEES 
& FO CKEDEY, 1993) (fig. 1). The present m aterial is the first 
record for the Iberian P en in su la  and the second  record for 
European waters.

REMARKS

Long range dispersal o f m arine organism s that do not have 
free-liv ing  larval stages, such as the peracaridan crustaceans 
is lim ite d . A d d itio n a lly , m any e s tu a r in e  sp ec ie s  d e v e lo p  
retention m echanism s to reduce the risk o f being  carried out 
to sea. C argo-vessel ballast w ater, fouling, rafting, and even 
th e  t r a n s p o r ta t io n  to g e th e r  w ith  c o m m e rc ia l  s h e l l f i s h  
(especilly  oysters) and fish can be basic factors contributing 
to the dispersal o f such estuarines species (C A R L T O N , 1985;
1987).



Cargo-vessel ballast water was first suggested as a vector in 
the dispersal o f non-indigenous m arine species nearly 90 years 
ag o  (H A L L E G R A E F F  & B O L C H , 1 9 9 2 ). I s o p o d s  and 
am phipods are susceptible o f being transported alive by ballast 
w ater (K E L LY , 1993; W IL L IA M S  e ta l ,  1988) as well as 
m y s id s  (C A R L T O N , 1 9 8 5 ). A d d i t io n a l ly ,  iso p o d s  and 
am phipods (such as Corophium  spp) are dispersed by fouling 
(CARLTON & HO D D ER, 1995).

Several s tud ies have show n that it is possib le for sessile 
adults to d isperse on the order o f several to m any thousand 
kilom eters by rafting on debris in ocean currents (HELMUTH 
e ta ! . ,  1994). M any peracarid s  are  d isp e rsa l by ra ftin g  on 

d riftin g  m ate ria ls such  as a lgae and m arsh  g rass (C A IN E, 
1980; FR A N Z  & M O H A M ED , 1989). However, discoveries 
of the estuarine species reported herein have not been discover 
on deep-sea drift m aterials.

T h a  lack o f d a ta  from  the  n o rth  A frican  c o as t and the 
scarcity  o f reco rds from  the south  A tlantic E u ropean  coast 
m ake difficult the determ ination o f the main dispersal factor of 
these organism s in our case.

H istorically, dispersal associated with shipping may be an 
im portan t facto r for the in troduction  of new species in the 
G uadalquivir estuary, Sevilla Harbor has received active ship 
traffic since 1503 when it was declared  the last stop for the 
"Carrera de Indias" (the route for the Am erican trade). Fouling 
and, more recently, ballast water are likely to have introduced 
many species in the G uadalquivir River.

L o ca l sh ip  t r a f f ic  m ay  be r e s p o n s ib le  fo r  s e c o n d a ry  

introductions. For exam ple, N. in teger and R  m editerraneus  
were found in tidal channels and m arshes from  C ádiz  (SW 
Spain) (DRAKE, unpublished data).

O ther species introduced in the G uadalquivir River estuary 
are the fish Fundulus heteroclitus since 1970 (FERNANDEZ- 
D E L G A D O , 1 9 8 7 ), th e  c ra b  R h ith r o p a n o p e u s  h a r r is i i  
(C U E ST A  e t a l .,  1991) and the sea anem one H a lip la n e lla  

lineata  (C U ESTA , unpublished data). T he latter species has a 
cosm opolitan  w orldw ilde d istribu tion  due to accidental ship 
transport (LOPEZ-G O N ZA LEZ, 1993).

S . la e v id o r s a l i s  and  C. o r ie n ta le  w e re  a lw ay s  found  
asso c ia ted  w ith  m asses o f hydro ids, b ryozoans and algae. 
O ther com m on associated species were the Mysid M esopodop

s is  s la b b e r i ,  th e  a m p h ip o d  A m p ith o e  fe r o x ,  th e  iso p o d  
L ekanesphaera hookeri, the decapods P alaem onetes varians, 
P alaem on serratus, Crangon crangon  and C arcinus maenas, 
and  the  fish  sp e c ie s  S y n g n a th u s  sp . and P o tn n to sc h is tu s  
microps.
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