Cercetirl marine I.R.C. M, Nr,l4 | 249-257 1981

TRACE METALS IN CERTAIN CRUSTACEANS FROM LEBANON
— A REVIEW

John G.Shiber
¢/o 1.C.8., Apartado 271, La Cala, Estepona (Malaga), Spain
ABSTRAC? :

Pachygrapsus transversus, Eriphia verrucosa, Palaemon
elegans, Penaeus japonicus and Scyllarides latus, col-
lected from various locations on the coast of Lebanon
between July 1977 and May 1978, were analysed for trace
elements. Cadmium,copper and ginc concentrations in all
were s8imilar to levels reported in species from other
areas, whereas nickel, lead and chromium appeared to be
higher.0f the five crustaceans,the prawns had the high-
est average copper levels, In fact,copper was generally
higher in the prawns than in any of the organisms which
were analysed at different times during this series of
studies, including other invertebrates, fish and algae.
The metal levels seen in these crustaceans suggest that
some contamination might exist here and warrant further
more extensive studies of this nature in the eastern
Mediterranean area.

The great volume of domestic and industrial waste
entering the eastern basin of the Mediterranean Sea, particularly
from Lebanon and Israel, has increased the threat of heavy metal
and other types of contamination to marine 1life there (Unesco,
1977), yet few studies have been conducted in that region with
regard‘to contamination of any kind.Hence,a series of preliminary
investigations into the metzl content of coastal organisms,
sediment, and seawater from Lebsnon, primarily around the city of
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lBeirut where sewage inpui is very heavy, was undertaken . between
July-1977 and May-1978. Discussed here are the results of the
metal analyses of the following five crustaceans which were
among the various biota collected: the shore crabs, Pachygrapsus
trangversus (GIRBES, 1850) and Eriphis verrucosa (FORSKAL, 1775),
the prawn, Palgemon _elegais RATHEE, 1837, the shrimp, Penaeusg
japonicug BATE, 1888, and the Mediterranean locust lobster,
Scyllarides latus LATREILLE, 1803, The prawns and crabs are quite
abundant along the coast of Beirut. Thisvmay not ve unusual since
some prawns,i.e., Palaemon squilla, and crabs, i.e., Pgchygrapsus
crassipes, have been reported to occur with some frequency in
areas polluted by sewage and other waste materials (8, 11). In
contrast, the shrimp and lobster have become less common in Leba-
nese coastal waters in recent years. Over-fishing and/or fishing
by dynamiting (an illegal practice still employed by many) may be
partially responsible,but other factors, such as contamination by
wastes from anthropogenic activities, might also be contributing
to their scarcity, since decreases in species abundance and di-
versity have been reported in heavily polluted areas by many in-—
vestigators (1, 8, 9, 11). ;
Figure 1 indicates the approximate locations where
collections of the crustaceans took place., Eriphia verrucosa and
Pachygrapsug transversug were collected on the rocky terraces of
Ras Beirut at stations# 1, 3, 5 and 7 in Fall-1977.P,trangversus
was also sampled in Spring-1978 at the same locations. Palaemon
elegans was collected with aquaria nets in shallow pools of the
terraces at stations 7 1-8 in Summer-1977 and at # 2, 3, 5
and 7 in the Fall and Spring. In late Spring-1978, samples of
Penaeus japonicus and Scyllaridesg -latug were collected in trawl—
ing nets at depths ranging from 25-35 meters, within looo meters
of Ras Beirut and several other coastal towns along Lebanon(refer
to Figure 1). The average measurements of the crustaceans and
the number of individuals comprising each sample are included.
in Table 1.For further details on sampling,see Shiber (13, 14, 16X
Whole crabs, prawns and the exoskeletons and edible
muscle tissue of the shrimp and lobster were processed by wet-di-
gestionv(g) and anaslysed for trace elements on a flame atomic ab-
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sorption spectrophotometer using standard conditions. The average
metal concentrations of the crustaceans collected in each season
are shown in Table 1. Readings for the individual samples can be
found in SHIBER (13, 13: crabs; l4: prawns; 16: shrimp, lobster).
Also analysed was one sample each of strictly ovigerous and
strictly nonovigerous prawns in Summer-1977, one sample of molted
crabs (Pachygrapsus transversus) in Fall-1977,and one sample each
of strictly ovigerous crabs and prawns in Spring=-1978. Those re-
‘ sults appear in Table 2.
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Fig.1l = The coast of Lebanon with the boxed-in area of Ras Beirut
enlarged to show the collecting sites of prawns and crabs.
The prawns were collected at stations7#1-8 in Summer-1977
and at #2, 3, 5 and 7 in Fall-1977 and Spring-1978. The
crabs were collected at stations+#1, 3, 5 and 7 in Fall
and Spring. The shrimp (s) and lobster (1) were sampled
between Tripoli and Tyre in late Spring-1978, at the
several points indicated.
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Table 1

Approximate average metal concentrations (/u g/g dry weight) in crustaceans collected from
Ras Beirut, Lebanon in Summer-1977 (Su), Fall~-1977 (Fa), and/or Spring-1978 (8p).
Their average measurements appear in parentheses (1: length; w: width).

===============:i‘:========:=:=:====.‘:::::2::::—.—_——::::_———::: —————— 3+t 3] == o
Species I?gig;ggals NugEer Season zigiuged Po Cd Cu Ni Fe Zn Or
sample samples o ; /
Pachygr ug transversus 5 4 Fa  whole 16.9 1.4 58.1 23.2 388.9 60¢7 <1l;1
(f: f?.% mm; wi 1845 mm§ 6 4 Sp  whole 745 1.6 106,0 11,3 196.9 64,2 4.5
Eriph varrucos 2=3 4 Fa whole 16.9 0.7 75.0 17.8 330.5 113.4 6.6
1 32.0 mm; w: 42.0 mm) . : . ;
Palaemon elegang 30 8 Su  whole 31.9 0.9 147.6 23.0 79:0 - -
3 «0 mm 20 4 Fa  whole 3%.7 2.4 88:6 9:9 175:8 95;2 435
12 4 Sp whole 18.8 1.2 172.2 22.5 379.7 112,9 8.3
Penasus gggo?icus 3 2 Sp nuscle 15.2 1.2 60.0 2.4 229.7 94.6 302
H . mm exoske 7.9 1'5 74.6 7.1 215-7 4119 7.0
1-3 15 Sp* muscle 8.0 1:0 38:3 2:7 178.9 73.1 4.8
exosk. lo.o0 1.1 33,1 9.6 172.5 15,8 4,2
Scxllggides latus 1 2 Sp muscle 6.9 1.6 71.3 nd** 7oil 82:2 1:9
$ 252.5 mm exosk. 7.2 0,8 16.3 4,9 285,9 1,6 2,6
ik 8 Sp* muscle 6.9 0.8 4li4 9.2 119.5 66.8 3.8
exoske 7«2 le0 2703 10.9 52101 14‘07 605

{3 E-3-3

= o g

Average of metal levels in samples collected from Tripoli-Tyre, Lebsnon (including Beirut

samples)
not detected



Table 2

Metal concentrations in samples comprising solely of molted crabs
(13), ovigerous prawns, nonovigerous prawns (14), and ovigerous
crabs (132) collected from the coast of Ras Beirut, Lebanon.

Season/ Species b Cd . Cu Ni Fe Zn  Cr

Summer-1977 N

Palaemon (ovigerous) 38.3 <o.4 1l44.4 nd nd - -
elegang (nonovigerous) 38.3 1.1 144.4 19.7 217.9 -~ -
Fall-1977

Pachygrapsug ’
trangver;u (molted) 6506 <°o7 7609 6.6 4800’5 185c7<1.1
Spring-1978

P.trangvergug(ovigerousk7.5 068 67.5 nd 174.2 46,6 6.9

Ealaemon (,vigerous)<1l.3 <0.8 173.4 14.1 300.0 107.1 2.3
elegans -

- 1 o ————

The prawns were the only crustacean analysed in Summer-
1977. Compared to metal levels in molluscs and algae sampled at
that time (17, 18), the prawns had the highest copper and the
lowest iron, but similar concentrations of the other elements,
There is virtually no difference between the lead, cadmium, and
copper levels of the ovigerous and nonovigerous prawns,but neith-
er nickel or iron was detected in the ovigerous individuals. The
data are too limited, however, to be at all conclusive. Further
study of prawns in both physiological states is recommended.

The average metal levels of the two crabs analysed in
the fall did not differ substantially, except for zinc, which was
considerably higher in Eriphia verrucosa. In fact, E. verrucosa
had the highest 2zinc and chromium of the three  crustaceans
studied in the fall, although levels in the prawns were similar,
The prawns had the highest lead and cadmium.The crab Pachygrapsus
transvergus had the highest nickel,and both crabs had higher iron
than the prawns. The sample of P,transvergug which was comprised -
solely of molted specimens had higher lead, iron and zinc than the
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crabs processed with-their exoskeletons, but any possible signi-
ficance of +this can only be determined ~ through more extensive
sampling and analysis of both molted and unmolted specimens.

Except for cadmium, which was slightly higher in the

shore crab and lobster, it is clear that all elements, especially
copper and iron, were higher in the prawns than in any of the
other crustaceans collected in the spring. It must be remembered,
however, that both the prawns and crabs were analysed in their
entirety, whereas only the exoskeleton and edible muscle of the
shrimp and lobster were analysed, so comparisons must be made
cautiously. All wmetals but cadmium and chromium were higher in
the ovigerous prawns than in the ovigerous crabs collected in
the spring.
‘ Iron was much higher,but the other metal concentrations
in the shrimp muscle were generally similar to those found in the
lobgter muscle. When the average metal levels in the exoskeletons
of the two are compared, the shrimp exoskeleton had much higher
copper and zinc than the lobster, but the lobster exoskeleton had
higher iron. Both animals had higher zinc in the wmuscle than in
the exoskeleton, and in the lobster, iron was mwuch higher in the
exoskeloton than the muscle.Otherwise,there was little difference
between the metal concentrations in the exoskeleton and muscle of
either crustacean.

In general, the prawns had higher average copper levels
than most of the organisms (including molluacs, echinoderms,
polychaetes, coelenterates, fish, algae)analysed in this series d
studies. This may indicate that prawns have a particular affinity
for copper accumulation. Moreover, the shallow pools,or potholes,
which the prawns often inhabit on the coast of Beirut wmay differ
in salinity from +the surrounding seawater due to many environ~
mental factors (e.g., rainfall, evaporétion, etC..e)e Raw sewage
which flows over the rocks at several points along Ras Beilrut un-
doubtedly contributes to salinity changes in the potholes.Several
invegtigators (g,'z, 12, etc.) have noted increases in the uptake
. of certain metals by invertebrates which have been subjected to
decreases in the salinity of their environments.
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FUEAI and BROQUET (&) determined the iron and chro-
mium content of crabs, shrimp, and other invertebrates from the
Mediverranean coasts of France and Monaco. While the whole crebs
they enalysed had similar chromium and higher iron than the crabs
from Ras Beirut, the soft tisgsue of the shrimp they studied had
lower concentrations of both elements than the muscle tissue of
the shrimp analysed here. The carapaces of their shrimp, however,
had iron levels similar to those in the exoskeletons of the
Lebanese shrimp.

Comparison data on metals in crustaceans, specifically
the types studied in Lebanon, are scarce even in regions outside
the Mediterranean. Generally, cadmium,copper and zinc in the five
crustaceans discussed here are similar to concentrations in
species .from other areas, but nickel, lead and chromium seem %o
be high, The wetal concentrations in the Ras Beirut crabs are
similar to those reported in crabs from polluted Norwegian fjords
by STENNER and NICKLESS (;g) and IANDE (g). Shrimp from a marine
farm in Somerset, England (3) had lower zinc and iron than the
shrimp from Lebanon,but similar levels of the other elements. The
soft parts of shrimp from Nieuport, Belgium (2) also had lower
iron and zinc but similar chromium. The carapaces of the shrimp
BERTINE and GOLDBERG (g) analysed had similar zinec but lower iron
and chromium than the exoskeletons of the Lebanese shrimp.Cadmium
in the Ras Beirut prawns is higher +than levels reported in the
same species from the Solent region of the United Kingdom by
LEATHERLAND and BURTON (;g).

As mentioned earlier, little attention has been focused
on the eastern Mediterranean basin with regard to pollution. The
data presented here indicate that some metal contamination of
crustaceans might exist in this region, and that further studies
of this nature are needed in order to obtain a more gomprehensive
picture of pollution in the Mediterranean as a whole.
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