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TRACE METALS IN CERTAIN CRUSTACEANS FROM LEBANON
-A REVIEW

JohnG. Shiber
c/o 1. 0. S., Apartado 271, La Cala, Bstepona (Malaga), Spain

ABSTRACI:

Pac a sna transverBtis Eri hia verruooBa, Palaemon
elegane, Penaeus 'a onicus aad Sc llarides la-tus, col-
lec-ted from various locations on the coast of Lebanon
between July 1977 and May 1978, were analysed for trace
elements. Cadniua, copper and eino conoen-trations in all
were similar to levels reported in Bpeoiee from other
areas, whereas nickel, lead and ohronium appeared to be
higher. Of the five crustaceans, the prawns had the high-
est average copper levels. In fact, copper was generally
higher in the prawnB than In any of the orgaaisns 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 tha-t
some oontaaination nigii't exis-t here and warrant further
more extensive studies of this nature in the eas-tem

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 con-bamination to marine life there (Unesco,
1977). 7et few studies have been conducted in that region with
regard to contanination of any kind. Hence, a series of prelimiiiary
investigations into the metal content of coastal organisms,
sediment, and seawater from Lebanon, la-imarily around -bhe city of
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Beirut where sewage inpuc is very heavy, was under-bafcen 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, Pachyeraosus
tr u versus (GF5BES, 185o) and Briuhia verrucosa (PORSKAIi, 1775),
the prawn, Palaemon eleeaus EATHKE. 1857. the shrinrDf Penaeus
.laponicus BATE, 1888, and ttoe . Mediterranean locust lobster,
Scyllarides la-bus LA'ERBEUjB, 18o5. The pramas and crabs are q.ulte
a'bundan'b along the coast of Beirut. This may not be unusual since
some prawns, i. e., Palaemon squill^.. and crabs, i. e., PaclrTEa'apsus
crassipes, have been reported to occur with some frequency in
areas polluted by sewage and other waste materials (8, 1J;). In
contrast, the shrimp ""fl lobster have becone 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 contaDiinabion by
wastes from anthropogenic activities, might also be contributing
to their scarcity, since decreases in si»cies abundance and di-
versity have been reported in heavily polluted areas by many ia-
vestiga-tors (1, 8, 3, 11).

Figure 1 indicates the approximate locations where

collections of the crus'taceans took place. Er^p^^a verrucosa and
Pachverausus traxisversas were collected on the rocky terraces of
Has Beirut at stations 7^ 1, 5, 5 and 7 inFall-1977. P. 'bransver8us
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 # 1-8 in Suamer-1977 and a-b ^2, 5, 5
and 7 in the Fall and Spring. In late Spring-1978, samples of
Penaeus "a on cu and Scyllarides . la'bus were collected in trawl-

ing ne-bs at depths ranging from 25-55 meters, within looo meters

of Has Beirut and several other coastal towns along Leba&onCrefer
to Figure 1). The average measurements (rf the crustaceans and
the number of individuals comprising each sample are included

in Table l.For further details on sampling, see Shiber (1^, 1^» IS)-
Whole crabs, prawns and. the exoskeletons and edible

muscle tissue of the shriinp and lobster were processed toy wet-di-
gestion (^) and analysed fdr trace elements on a flame atonic ab-
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sorption spec'brophotometer asing standard conditions* The average
me-bal concentrations of ths crustaceans collected in each season

are shown in Table !. Readings for the individual samples can be

found in SHEBEt (15, 15; crabs; l^s 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 (Pachyerausus traasversus) in Fall-1977»and<one sample each
of strictly ovigerous crabs and prawns in Spring-1978. Those re-
suits appear in Table 2.
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Pig.1 - The coast of Lebanon with the boxed-in area of Bas Beirut
enlarged to show the collecting sites of prawns and crabs.
The prawns were collected, at stations ;^1-8 in Summer-1977
and at 7^ 2, 5 . 5 and 7 in Fall-19?7 and Spring-1978. The
crabs were c6llectedatstat;ions^[l, 3, 5and7 in Fall
and Spring. The shrimp (s) and lobster (1) were sampled
between Tripoli and Tyre in late Spring-1978, atthe
several points indicated.
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Table 1
Approximate average metal concentrations (/ig/g dry weight) in crustaceans collected fron

Ras Beirut, Lebanon in Summer-1977 (Su), Fall-1977 (Fa), and/or Spring-1978 (Sp).
Their average measureineatg appear in parentheses (1; length; w; width).

Species Indiviliuals Num^er

PachyKrapsus tiransversui
{. Is 15. 5 mmt w» 18. 5 mm;

Br h v rruoos
» 52«o mm; wi 2. o mm)

Pal n amrtn e 1 ft icm n p*

(. It 52. 6 mmj

Penaeus .laponicus
(1» 1547B~niii7-

(. I* 252. 5 nm)

in each
sam Ie

5
6

2-5

?o
2.0
12

5

1-5

1

of
s in les

4

4

4

8

4

4

15

Season Tissue
analysed

Pb Cd Ou Ni Fe

Fa
Sp
Fa

Su
Fa
Sp
Sp

SP*

Sp

SP*

whole 16. 9 l. /t- 58. 1 25. 2 588*9
whole 7. 5 1. 6 lo6. o 11, 5 196.9

Zn

6o<7
64.2

whole 16. 9 o. 7 75. 0 17.8550.5 115.4

whole
whole
whole

muscle
exosk.

muscle
exosk.

muscle
exosk.

muscle
exosk.

31. 9 o. 9 147. 6 25. 0 79.o
55. 7 2. 4 88. 6 9. 9 175<8 95.2
18. 8 1. 2 172. 2 22. 5 579. 7 112.9

2. 4 229.715.2 1.2
7. 9 1.3
8. 0 l.o

lo. o 1.1

6. 9 1.6
7. 2 o.8
6. 9 o.8
7. 2 l.o

6o.o
7^<6
?8.5
55.1
71-5
16.5

41.4

7. 1 215.7
2. 7 178.9
9. 6 172.5
nd" ?o;4
^9 285.9
9. 2 119.5

27. 5 lo. 9 521.1

94.6
41.9
754
15.8
82.2
1,6

66.8
14.7

Or

<1;1
0..5
6.6

^.5
8.5
5'2
7.0
4.8
4.2
1'?
2,6
5-8
6.5

masBas3:staEea!SSsasnsxsaa33!sssa=sacs=a3a;ss=sssa:s=B=3S=sa1

«
s=========ss===aE=aa===s===a«s;aaaas=s!sas

sx

Avera68^0f Inet:al love18 in samples collected from Tripoli-/Pyre, Lebanon (jLncluding Beirut

not detected
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Table 2
Me-bal concentrations in samples comprising solely of molted crabs

(15)» ovigerous prarois, nonovigerous prawns (1&), and ovigeyous
crabs (15) collected, from the coast of Baa Beirut, Lebanon.

Values are given in ̂ ug/g dry weight.

Season/ Species Pb Cd

Summer-1977

P e (ovigerous) 58*? <o. 4-
elesan^ (nonovieerous) 58*5 1.1
Fall-1977

tran versa (molted) 65. 6 <o.7
Spring-1978

P. traBisversus(ovi.gerous>:7.5 o.8 67. 5 ad 174. 2 ^-6. 6 6.9

Pftl^emon (ovigerous)<11. 5 <o. 8 175. 4 14. 1 ?oo. o lo7. 1 2.5
e Ie sans

Cu

144.4

144.4

Ni

nd
19.7

Fe

nd

217.9

76. 9 6. 6 480. 5 183. 7<l.l

===========s======;

The prawns were the only crustacean analysed in Summer-
1977. Compared to metal levels in molluscs and algae sampled at
that time (12, 18), the prawns had the highest copper and the
lowest iron, but similar concentrations of the other eleinents.

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 detested in the ovigerous individuals. The

data are too limited, however, to be at all conclusive. Further

study of prawns in both pbysiological 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 Eriohia verrucosa. In fact, E. verrucos
had the highest zinc 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
transversus had. the highest nickel, and both crabs had higher iron

than the prawns. The sample of P. transversus which was comprised

solely of molted specimsas had higher lead, iron and zinc than tte
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crabs processed with tlieir exoskeletons, but any possible signi-

ficance of this can oiily be cLetermined through more extensive

sampling and suialysis of both molted and. immolted specimens.
Except for cadmium, which was slightly Mgher 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 fche exoskeleton and edible muscle of the

shrimp and lobster were analysed, so comparisons must be made

cautiously. All metals 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 nietal coacenfcrations

in the shrimp muscle were generally similar to those found in the

lobster muscle. When the average nietal levels in the exoskeletons

of the two are compared, the shrimp exosteleton had much higher
copper and zinc than the lobster, bat the lobster exoskeleton had

higher iron. Both animals had higher zinc in the muscle than in

the exoskeletoa, and in the lobster, iron was much higher in fche

exoskelatoa fchan the muscle. Otherwise, there was little difference
between the metal concentrations in the exoskeleton said muscle of

either crustacean.

In general, fche prawns had higher a-verage copper levels

than most of the organisms Cincluding molluscs, echinoderns,

polychaetes, coelenterates, fish, algae)analysed in this series aC
studies. This may indicate that prawns have a particular affinity

for copper accumulation. Moreover, the shallow pools,or pofcholes,

which the prawns often inhabit on -the coast of Beirut may differ

in salinity from the surrounding seawafcer dae to many environ-
mental factors (e. g., rainfall, evapora-bion, etc... )* Raw sewage
which flows over the rocks at several points along Bas Beirut un-

doubted. ly contributes to salinity changes in the potholes. Several
inyestigators (5, Z» 1S» etc. ) have noted increases in the uptaLke

of certain metals by invertebrates which, have been subjected to

decreases in the salinity of their environments.
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FUKAI and BROQUET (6) (ietermjLned the iron and chro-
miam content of crabs, shrimp, and other invertebrates from the
Med.ifcenanean coasts of France and Monaco. While the whole crabs
they analysed had similar chromium and higher iron than the crabs
from Ras Beirut, the soft tissue of the shrimp they studied had
lower concentrations of 'both elemen-bs .bhan tbe muscle tissue of

the shrimp analysed here. The carapaces of thsir shrimp, however,
had iron levels similar to those in the exoskeletons of the
Lebanese shrimp.

Comparison data on metals in crustaceans, specificEilly
the types studied in Lebanon, are scarce even in regions outside
the Mediterranean. Senerall. y-, cadmium, copper and zinc in the five
crus-baceans discussed here are similar to concentrations in
species. from other areas, but nickel, lead and chromiam seem to
be high. The metal concentrations in the Kas Beirut crabs are
similar to those reported in crabs from polluted Norwegian fjords
by STEEKTNER and NIOKLESS (12) and LANDB (§). Shrimp from a marine
farm in Somerset, England. (5) 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
BBBIINE and &OLDBBRG (2) analysed had similar zinc 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
LEAIHBRLAND and BURTON (j,o).

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 ob-bain a more comprehensive
picture of pollution in the Mediterranean as a whole.
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