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Abstract

The bivalveScrobicularia planawhich is commonly found on tidal flats in northwestern Europe, has disappeared
from many locations during the past two decades. Its local disappearance has been suspected to be a result of
pollution, but other factors such as parasites have also been discussed. The occuifetrasteimma fozensia

small hoplonemertine inhabiting the mantle cavityoplanawas examined in bivalves from six different estuaries

in northern Spain. The bivalves are easily collected, and the nemertines leave the bivalves when placed in a small jar
with seawater for 72 h. Regular examinations at 6—10 wk intervefs pfanafrom the estuary of Plencia revealed

that the percentage of bivalves containing nemertindezensiglecreased during the summer months, but was
above 70% during the rest of the year. In most estuaries about 40-60% of the bivalves contained nemertines, but
in March 1994, 100% of the bivalves from the estuary of Hendaye were hosts for nemertines. Nemertines were
not found inS. planafrom the highly polluted estuary of Bilbao in either March or September 1994. The number

of nemertines within individual bivalves was positively correlated with the size of the bivalves in locations where
the percentage of bivalves containing nemertines was above 75%. In one estuary where the nemertines disappeared
almost completely from the bivalves between March 1994 and September 1994, parasitic copepods appeared within
some bivalves in September 1994. The ecology of the nemértiiozensistill remains largely unknown, but we

suspect that the nemertines may be beneficial for their hosts.

Introduction has been brought forward to elucidate the riddle of
S. plana(see e.g. Reise, 1982; Essink et al., 1991).
The disappearances of species from coastal marine It is not anticipated to solve this riddle with our
environments are often cause for concern. In some contribution, but we intend to provide some additional
instances, these events could be related to pollution, information about the biology d. plana Recently it
introduction of other species or destruction of habitats. was found tha&. planais host for the hoplonemertine
However, in many cases these local extinctions could Tetrastemma fozens({§&ibson & Junoy, 1991). The
not be related to one or more specific factors. This is nemertine has been identified $1 planafrom north-
also the case for the bival&erobicularia planavhich western Spain and southern England (Gibson & Junoy,
has disappeared from many locations during the past1991), but nothing is known about the small-scale dis-
two decades. Pollution has been discussed as the mostribution and the seasonal occurrenceToffozensis
important factor causing the local extinction®fplana When addressing the question of the disappearance of
(Ruiz et al., 1994a), but also parasitism has been dis- bivalves or drastic abundance variability, it may be
cussed (Lauckner, 1990), yet no conclusive evidence helpful to look at the presence of organisms living
within the body of these bivalves (sensu Sousa, 1991).
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10? ) - _ _ ) most cases, sediments were digested with high-purity

Santofia | Orifion | Bilbao | ggencia ) Guernica | gy Hendaye nitric acid, and the residue then redissolved in 1 N
% hydrochloric acid (for details see Saiz-Salinas et al.,
1996).
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NemertinesTetrastemma fozensigere present in 15—

f 100% of theScrobicularia plandrom the estuaries of

N —2a Santdia, Orion, Plencia, Guernica and Hendaye, but

Figure 1 Percentage of bivalveScrobicularia planacontainin were neverfoundin bivalves from the estuary of Bilbao

ngmertinesTetrastergma fozensis six estuaries Fc))f northern Spgain (Flgur_ell)' In four ?Stua”es the percentage of bivalves

in March and September 1994= 45-72 bivalves collected at each ~ containing nemertines decreased between March and

sampling site and sampling date. September 1994, whereas in one estuary (Guernica)
it increased during this time period (Figure 1). In the
estuary of Plencia the percentageSofplanacontain-

Our study aims to answer the questions whether the ing nemertines also decreased between March and Sep-

I8

nemertine is present i8. planafrom different loca- tember 1994, but then increased again until February
tions, and whether its numbers or the frequency of its 1995 (Figure 2). The average size $f planacol-
occurrence change seasonally. lected from the estuary of Plencia varied between 36

and 44 mm (Figure 3a). During most of the year the

average number of nemertines/bivalve was about 2.0
Material and methods nemertines/bivalve, but in July and September 1994 it

dropped below 1.0 nemertine/bivalve (Figure 3b). The
BivalvesScrobicularia planavere collected from six ~ average size 08. planacollected from the six estu-
different estuaries in northern Spain (Pais Vasco and aries varied between 28 and 44 mm (Figure 4a). No
Cantabria) (Figure 1). The estuary of Bilbao is highly nemertines were found in bivalves from the estuary of
polluted with heavy metals and organic pollutants (See- Bilbao, but up to five nemertines/bivalve (March 1994,
bold et al., 1982; Azkona et al., 1984; Swindlehurst & estuary of Hendaye) were found in the other estuaries
Johnston, 1991; Ruiz, 1993; Ruiz de la Rosa & Saiz (Figure 4b). In September 1994 we collec&dlana
Salinas, 1993), the estuaries of Plencia and Hendayefrom an additional site in the estuary of Bilbao (Bene-
have intermediate pollution levels (Villate et al., 1990; dicta; average size db. plana 31.35 mm,n=238),
Borja & Valencia, 1993; Saiz Salinas et al., 1995a, but also did not find any nemertines in these bivalves.
1995b, 1996) whereas the other 3 estuaries ($a@nto In the other 5 estuaries the values varied most com-
Oriflon and Guernica) can be considered as largely monly between 1.0 and 2.0 nemertines/bivalve (Fig-
unpolluted (Borja & Valencia, 1993; Ruiz, 1993; Ruiz ure 4b). The highest number of nemertines/bivalve that
de la Rosa & Saiz Salinas, 1993). Between 41 and 72 we encountered during our survey was 15 nemertines
bivalves were collected from each site at each sampling in oneS. planawhich was collected from the estuary
date and placed for 72 h in a small jar with seawater. of Plencia (17th February 1995). Only in the estu-
The jars were monitored every 12 h. All nemertines ary of Hendaye, where in March 1994 100% of all
that had left the bivalves were collected and counted. bivalves contained nemertines, did a significant corre-
The individual bivalvesS. planawere then measured lation between the size of the bivalves and the num-
along their longest diameter. Bivalves from the estuary ber of nemertines/bivalve exigttest; p<0.005) (Fig-
of Plencia were collected at regular intervals of 6— ure 5).
10 wk between March 1994 and February 1995. In the In September 1994 when only 6 out of S2plana
other five estuaries, bivalves were collected in March from Santd@a contained nemertines, parasitic cope-
and September 1994. pods were found in several of the collected bivalves

In addition, the metal contents of sedimentsfromall from this estuary. At no other site or sampling date did

estuaries are provided. The data are primarily based onwe encounter these parasitic copepods.
literature values supported by own measurements. In
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Table 1 Metal contents of sediments, oxygen concentrations in the water and presence (+) or abyehnerfiertines
Tetrastemma fozensis bivalvesScrobicularia planarom six estuaries in northern Spain.

Santdia  Oriion Lamiako Plencia Guemica Hendaye
Metals (sediment)
Ag (zg g1 dry wt) 0.4 0.1 3.5 n.d. 0.35-0.48 1.3
Co (ug g1 dry wt) 5.0 8.0-21.0 16.0 7.5 7.0-9.0 10.8
Cu (ug g~ dry wt) 8.0 18.0-24.0 600.0 20.4 45.0-52.0 100.0
Cd (ug g~* dry wt) 2.6 1.7-6.16 14.0 n.d. 0.39-0.44 1.1
Fe (g kg™t dry wt) 2.9 2.39-2.72 2.7 2.0 2.74-2.91 34
Mn (ug g~ dry wt) 142.0 171.0-189.0 235.0 309.0 267-456 309.0
Ni (g g~1 dry wt) 19.0 19.0-50.0 52.0 12.2 23.0-29.0 35.0
Pb (ug g~ dry wt) 57.0 70.0-80.0 557.0 36.6 47.0-58.0 150.0
Zn (ug g~ dry wt) 367.0 268.0-288.0 586.0 112.0 165-183 410.0
Cr (ug g~ dry wt) 6.0 11.0-13.0 139.0 13.8 52.0-79.0 56.0
Oxygen (water) (mlt1) 0.0-65 5.5-11.0 3.0-6.5 0.0-6.5
Periods of severe hypoxia — — + — — —
Nemertines (+) + — + + +
Pollution scale low low high intermediate  low intermediate
References 1 1 4,5,6 2,5,6 1,2 2,3,6

1: Ruiz, 1993; 2: Villate et al., 1991; 3: Saiz-Salinas et al., 1996; 4: Saiz-Salinas et al., 1996; 4: Saiz-salinas, 1997; 5:
Saiz-Salinas & Frar&s-Zubillaga, 1997a, b; 6: own published data.
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Figure 2 Percentage of bivalveScrobicularia planacontaining
nemertinesTetrastemma fozensis the estuary of Plencia (March
1994—February 1995)=41-72 bivalves collected at each sampling
date.

Discussion

The nemertin@etrastemma fozensithabits the man-
tle cavity of its hostScrobicularia plana(Gibson &
Junoy, 1991). It can commonly be found in bivalves
S. planafrom different estuaries along the coasts of
northern Spain, however it was never found in the
most polluted estuar. planas abundant in the estu-
ary of Bilbao (Ruiz, 1993; Saiz Salinas et al., 1995a),
but is not host tol. fozensidn this location. In the

polluted estuary of Bilbao, the heavy metal concen-
trations in sediment, water and tissues of infaunal
organisms, such aNereis diversicolorand S. plana
are much higher than those from the estuaries of Plen-
cia, Guernica, Ofion or Santfa (Ruiz, 1993; Ruiz

et al., 1994a, 1994b; Table 1). Hypoxic and anoxic
conditions frequently occur in the waters of the estuary
of Bilbao (Umaran @nchez, 1986; Urrutia Gutierrez,
1986; Consorcio de Aguas, 1993), but concentrations
of dissolved oxygen below 2 mt} are never reported
from any of the other estuaries (see e.g., Villate et al.,
1991; Table 1). Particularly young stages or small indi-
viduals are sensitive to metal pollution (Timmermans
et al., 1989; Ruiz et al., 1994a) or anoxic conditions.
The fact that nemertines are lacking in bivalves from
the highly polluted estuary of Bilbao does not clearly
indicate that pollution is affecting the presence of the
nemertiner. fozensisbut it raises founded suspicions.
The average size of bivalv&s planafrom the estuary

of Bilbao was smaller than those of the other estuaries,
but in the other estuaries nemertines have always been
found in bivalves of the size range of those from the
estuary of Bilbao.

In the estuaries where we found nemertines, the
percentage of bivalves containing nemertines varied
seasonally, but it rarely fell below 40%. Thus a sample
size of about 50 bivalves is more than sufficient to
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Figure 3 (a) Median size (mm) ofcrobicularia planacollect- Figure 4 (a) Median size (mm) ocrobicularia planacollected in

ed in the estuary of Plencia (March 1994—February 1995); boxes six estuaries of northern Spain in March and September 1994; boxes
comprise 50% of all values, dots are outliers. (b) Median number comprise 50% of all values, dots are outliers. (b) Median number
nemertinesTetrastemma fozendisvalve S. planain the estuary of nemertinesetrastemma fozendsvalve S. planain six estuaries of
Plencia (March 1994—February 1998} 41-72 bivalves collected northern Spain in March and September 1984;45-72 bivalves

at each sampling date; boxes comprise 50% of all values, dots are collected at each sampling site and sampling date; boxes comprise
outliers. 50% of all values, dots are outliers.

examine whether the nemertimgfozensiss presentin

-
o

y¥=-0.081+0.055%;

R=0.169

a)

y¥=-4.87+0.27x; R=0.448

b}

bivalvesS. planaor not. A sample of about 50 bivalves
is easily collected and only little effort is necessary
to monitor the bivalves for the presence or absence of
T. fozensis

The nemertindl. fozensisnay prove to be a use-
ful bio-indicator species for several reasons. Due to its
smallness it may be very sensitive to either heavy met- |
al pollution or hypoxic conditions in the environment. 20
This small nemertine (1-10 mm long, 0.2-0.5 mm
wide — Gibson & Junoy, 1991), may be more useful Figure 5 Number of nemertinegetrastemma fozendivalve Scro-
than other meiofauna organisms, because its habitat,biCUIaria p_Ianain relation to the size of their hos8. planafrom
the bivalves. plana persists i the environment for e cSUA7es o Sata () and pendeye (& n larch 199660
relatively long time periods (2-5 years). The life-style gaye.
of T. fozensisvithin a hardy organism such &s plana
means, that it may be a good intermediate bio-indicator
between short-lived meiofauna organisms and longer- were long-term pollution or frequent anoxic conditions
lived macrofauna organisms suchNeveis diversicol- occur (Saiz Salinas et al. 1995a, 1995b).
or andS. planaFree-living meiofauna organisms may Parasitic copepods may have detrimental effects
be wiped out from certain locations by extreme season- on bivalves as is reported fdviytilicola intestinalis
al events or by singular pollution events. Macrofauna which infests commercially important bivalves (see
organisms prove to be persistent even in conditions Sindermann 1990 and references therein). The appear-
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ance of parasitic copepods $ planafrom the estu- Westernhagen (eds), Warnsignale aus der Nordsee. Parey-Verlag,
ary of Santéia between March and September 1994,  Hamburg: 219-230.

. " Reise, K., 1982. Long-term changes in the macrobenthic invertebrate
when the nemertines fozensmhsappeared from most fauna of the Wadden Sea: are polychaetes about to take over?

bivalves, may provide some hint on the ecologicalrole  neth. J. Sea Res. 16: 29-36.
of the nemertines within the bivalves. We speculate Ruiz, J. M., 1993. Metallic pollution in estuaries, with special refer-
that the nemertines may prey on these parasitic cope- ence to the effects of tributyltin (TBT) and copper on the early life

. . . . stages of5crobicularia plangMollusca: Bivalvia). Ph.D. thesis,
pods or free-living meiofauna which was taken up with University of Plymouth,

the feeding current of the bivalves. The ecology of Ruiz, J. M., G. W. Bryan & P. E. Gibbs, 1994a. Chronic toxicity of
the nemertines requires further investigations, and its  water tributyltin (TBT) and copper to spat of the bivaBerobic-
study may contribute to solving the riddle 8f plana ularia plana ecological implications. Mar. Ecol. Prog. Ser. 113:

. th t E 105-117.
In horthwestern Europe. Ruiz, J. M., G. W. Bryan & P. E. Gibbs, 1994b. Bioassaying the tox-

We have demonstrated that the presence or absence icity of tributyltin-(TBT)-polluted sediment to spat of the bivalve
of T. fozensi# the bivalveS. planacan be easily mon- Scrobicularia planaMar. Ecol. Prog. Ser. 113: 119-130.
itored. We propose to examine the presence tdzen- Ruiz de la Rosa, J. M. & J. |. Saiz Salinas, 1993. Bioavailability of

isin'S. ol h hole distributi | f heavy metals in two estuaries of the Basque Country. Actes du
Sisin S. planaover the whole distributional range o Il Colloque International ‘Oceanographie Biologique du Golfe

the bivalve in northwestern Europe. Furthermore we  de Gascogne’: 111-116.
encourage studies on the ecology of the nemertine Saiz-Salinas, J. I, 1997. Evaluation of adverse biological effects

T. fozensis A thorough understanding of the organ- glgu;::f_?égollutlon in the Bilbao Estuary (Spain). Envir. Pollut.
isms which inhabit the body of the bivah& plana Saiz Salinas, J. ., G. Frags Zubillaga, X. Imaz Eizagitre, J. M. Ruiz

is considered essential to understand the population de la Rosa & J. D. Hardege, 1995. Uso de Bioindicadores en la
dynamics of this bivalve (sensu Sousa, 1991). evaluachn de la contaminaéh de la Ria de Bilbao. Informe del
Gobierno Vasco, Vitoria: 1-108.
Saiz Salinas, J. I., J. M. Ruiz, G. Fra@sc& X. Imaz, 1995. Uso de
Bioindicadores en la evaluaxi de la contaminach por metales
Acknowledgments en la Bahia de Txingudi. Actas del IV Coloquio International
sobre Oceanogri del Golfo de Vizcaya: 65-70.

. . Saiz Salinas, J. I., J. M. Ruiz, G. Fra@seZubillaga, 1996. Heavy
The presentation of this StUdy at the Fourth Interna- metal levels in intertidal sediments and biota from the Bidasoa

tional Conference on Nemertean Biology was made  estuary. Mar. Poll. Bull. 32; 69-71.
possible by travel support from the Department of Saiz-Salinas, J.I. & G. Fraée Zubillaga, 1997a. Tidal zonation on
Oceanography and the Center for Marine Studies at mud flats in a polluted estuary caused by oxygen-depleted water.

the Uni itv of Mai J. exp. mar. Biol. Ecol. 209: 157-170.
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