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The concentrations of trace metals in bivalves such as mussels and
oysters provide information about their levels and availability in
seawater. This concept has been developed through programs (NAS,
1980; Farrington et al; 1983), which recommend the use of filter-
feeder molluscs as indicator of pollution. However, little is
known about the relationship between trace metal concentrations in
seawater and in oyster tissue.

The mangrove oyster (rassostrea corteziensis (Hertlein, 1901), is
a brackish species which is geographically distributed from the
Gulf of California to the North of Peri (Keen, 1971). In Mexico
and particularly in the Pacific Coast, this mollusc and the rock
oyster (S. iridescens) are widely utilized for human consumption,
having consequently, an important commercial value, though no
trace metal data are available to establish natural background
levels.

The present study reports the accumulation of nine trace metals
(cd, Co, Cr, Cu, Fe, Mn, Ni, Pb and Zn) from lagoonal water by the
oyster C. corteziensis during a twelve-month period from the Port
of Mazatlan, Mexico. The regression relationship which has the
highest correlation coefficient between cobalt, chrome, nickel and
lead concentrations in the particulate of water and in oysters is
given.

MATERTALS AND METHODS

A population of Crassostrea corteziénsis and lagoonal water
samples were collected at regular intervals between August 1985
and July 1986, in the Port of Mazatlan (northwest coast of Mexico),
which is a small coastal lagoon (16 Km?) 'barred inner shelf" type
(Lankford, 1977).

Metal concentrations in the organisms sampled (by hand from
mangrove roots) from the intertidal zone at the selected site
(Fig. 1), were determined for total flesh; composite samples of 25
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Fig. 1. Study area showing the location of sampling site (3¢).

individuals were analysed using the procedure described earlier
(P4ez-0Osuna and Marmolejo-Rivas, 1990). Specimen size was
maintained between 40 and 50 mm (the longest each month)
throughout the work to reduce variation due to size and age and
assure that sexually mature specimenes were used in this study.

The water samples were taken (0.5 m of depth) at the same time as
the oysters, using previously acid-washed polyethylene bottles.
They were filtered as soon as possible after collection (< 12 h)
through acid rinsed 0.45 um Millipore (Type HA) filters.
Filtrates were acidified with distilled HNO; and HCl in a teflon
decomposition manifold system (Breder, 1982). An IAEA sediment
standard SDN-} (IAEA, 1985), treated in the same way as the
samples, was used to ensure the accuracy of the analysis. The
concentrations of 'soluble' trace metals were analysed also
following the earlier procedures (Paez-Osuna et al, 1987).

RESULTS AND DISCUSSION

The results of the analysis are summarized in Table 1 and Fig. 2.
Zinc and Copper shows in a similar way the highest concentration
in October. The levels of iron, manganese, cadmium and chromium
were relatively constant, while that nickel, cobalt and lead
simultaneously show an enrichment in the months of autumn-winter,
when the temperatures of seawater in the locality decrease from
30-32°C to 22-24°C (Alvarez-Ledn, 1980). The relationships
Between some metals in the oyster C. corteziensis were significant.
For zinc and copper, the r-value (linear correlation coeficient;
n=12) was 0.85, for manganese-iron, r=0.61, cobalt-chromium,
r=0.80, cadmium-nickel, r=0.71, cobalt-nickel, r=0.92 and nickel-
lead, 1=0.70. Seasonal.fluctuations with highest values in
autunn-winter months have been found. in other species of bivalves
suchs 'as the marine oyster S. iridescéns (PAez-Osuna and Marmolejo-
Rivas, 1990), or the mussel M. edulis (Amiard et al, 1986).
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Figure 2. Temporal fluctuations of Cd, Cr, Co, Pb, Ni, Cu,

Mn, Fe and Zn in the oyster C. corteziensis from
Port of Mazatlan, Mexico, 1985-1986.
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The causes of seasonal fluctuations have been the source of
different proposals, such as the food 'supply (associated with an
increase of productivity), changes in run-off of particulate
metal to the sea consequent to high prec1p1tat10nsNLPowler and
Oregioni, 1976), variations in the metal levels in somatic and
gonadal tissues, related to the reproductlve cycle (Latouche and
Mix, 1981), or simply to seasonal size changes against a metal
content during the year (Paez -Osuna and Marmolejo-Rivas, 1990).

In oyster C. corteziensis no correlations with the levels of
dissolved metals were observed in the lagoonal water (salinity
between 25.756 and 38.449 °/.,) nor with the level of metals in
the particulate fraction (or both together) corresponding to the
same collection time. However, when alternatively the levels of
the trace metals of the oyster are correlated with those in the
particulate fraction of the month immediately preceding, a
significant relationship is obtained for four of the nine metals
analysed.

For cobalt, chromium, nickel and lead, the relationship in oysters
C. corte21en51s (46% 6 mm, long) is descrlbed by a simple linear
function

Y=aX +b )

where, Y is the level of these metals in the oyster and X in the
particulate fraction of the lagoonal water of the one-month
precedent (Fig. 3).

This correlation suggest indirectly that copper, chromium, nickel
and lead, have a biological half-live in C. corteziensis for
approximatly one month, but in other metals (Cd, Cu, Fe, Zn, and
Mn) the turn-over rates are probably very different, or the
levels in the soft tissue of the lagoonal oyster is not
understandable in function of particulate or/and dissolved metal
in monthly measurements.

From equation (1) and using a wet-to-dry-weight ratio of 7.5
(conversion factor, calculated with water content), it follows
that, in order to prevent the oysters sampled between August 1985
and July 1986 from exceding the maximum lead level permitted, for
example by the National Health and Medlcal Research Council food
standards (Anonymous, 1981); 2.5 mg. kg wet weight the
concentration of lead in the particulate fraction of the lagoonal
water, should not exceed 7.48 ug.L'l. This concentration is close
“to that found during December (Table 1) and gives a concentration
factor of 2507. Lead in oysters sampled in December was 14.2
ug.g -1 dry weight which is lower than the critical value of 18.75
ug.g -1 dry weight.

It should be pointed out, than the r-values for power curves of

lead, nickel, cobalt andAchromlum were 0.79, 0.62, 0.63 and 0.58
respectlvely’ Eq. (1) was chosen as the best descrlptlon because

542



15 —d 1.5
[ Pb  Cr
L . L
to} Lot
= o L ]
S r=0.99% o.5r L rz0.16
[ o o 00 tpzo.0002y| [ e o (p:0.018)
i Yz273X~1.68 [ Yz074X+0.1
1 1 L} T LA T T T T T T T T T T T
1 3 & 02 04 06 08 IO
7
Ni 4L_ Co [
|- . [ ] ®
' 2 L]
S
3 =
A . 2
. ° .
2L [ ]
3 .
- r=0.70 [ rz0.7%
1p=0.032) 'r (p=0.014)
1+ 5
Y=1.26X+2.96 Y=1.55X+2.10
¥ T L] Ll T 1 Al T Li T ¥ ] T T ) ¥ T 1 T LJ T T 1 T
04 08 12 I8 20 24 02 04 06 08 10
Figure 3. Concentration of trace metals in C. corteziensis Vs

trace metal content of the particulate fraction
(one-month preceding) in the Port of Mazatlan, Mexico.

it could predict most closely the values actually determined at the
selected site for the population of oysters studied here.

These results are in concordance with these obtained by Talbot
(1987) in Australia (Port Phillip Bay and Western Port), where a
significant equilibrium relationship was found between total and
direct recoverable lead in seawater and its concentrations in the
mussel Mytilus edulis. Nevertheless, Talbot found that the best
relationship is described by a power function.

The results of the present work together with those of Talbot
(1987) and Marmolejo-Rivas and Pdez-Osuna (submitted), show that
the relationships found are valuable because it is possible to
estimate the concentration factor and the concentration of metals
in water (particulate or total) which is likely to cause the
elements to accumulate in bivalves (Oysters or Mussels) to
undesirable concentrations.
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