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TRACE ELEM S TWO RAS BEIRUT SHORE CRABS

John G. Shiber
Department of Biology American University of Beirut, Lebanon

ABSTRACT:
IWo .peoiea of shore crabs,Bri hia vermcoaa and Paohr-

a ans -traasTerauB were collected along the coae-t of

Baa Beirut, Lelianw and analyB ed for lead, oadalun, cop-

per, Biekel, iron, einc and ehroaiuB. Metal lemle were
Biallar in the tm Bpeciea, but copper iraa sli®htly

hl^iur and Bine waa consideralily hlglier in E* verraco~

sa» Ou-asina w»s not detected in .o«t Baaplea aaaIyBed.

.Oiree molted spec of P. transverBus were alBo aa«i-

Ijaed and fonad -to oontala hij?i levela of lead and atno
In oontrant to th< other eanples.

INTRCDUCIION

The occuzrence of heavy metals tn. marine shore crabs does
not appear to have been extensively Investigated, payt tcuLarly In

the eastern part of the Mediterranean Sea. It has been reported
that some species may be poor biological Indicator? of coastal
pollution since they are able to adapt to a wide range^of envlron-
mental conditions (6). For Instance, Paclursrapsus crassip^s has
been found In relative abundaace u.ear an untreatied sewage outfaLI
where the crabs were seen feeding on organic matter (2)>

PEDBN et al. (2) reported considerably hlgli cadmluni le-
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vels In llapefes and crabs vhlch feed on Limpets, Inidlcatlng that
there may be a relatloiishlp between the metal levels In crabs and

their diet. In an In vitro experIment, fiddler crabs, Pu etfcla
roducta (BandaLl), were fed nothing buti one species of algae for

a period of time. Results of metal analysts on both the cratis euad

the alga showed fchafc the fecal naterlaL of the crabs concentrated

higher Levels of many metals than the alga contained (2). A few
studies have also been done on the physio log leal effecfcs of heavy
metals on crabs. THUBBERG et al. (12) exposed. crabs to copper
whtcli resulted bi normaLLy hyperosoiotlc blood serum, eventually
becoming Isosmotlc vi.th the surround lag medium. Cadmium seems to
Interfere with normal resplrafclon in. certain crab species, which
Is probably due to the accumulafclon of the metal jln the gill tls-

sues (|; §; ^j).
The present work represents one tn a series of short

studies being conducted on the coast of Kas Beirut, Lebanon with
regard to heavy metaLs in laterfeldal orgau.l.sms. The two species
of crabs used In this study were the rock crab Erl hta verrucosa
(ForskaL, L775) and the smaller shore crab Pac a sus traxisver-

s us (Glbbes, l85o), both of whteh occur quite abundantly. The
Identification of represeatatlve specliaeiis was verified by Rco-
fessor Jacques FOREST, Museum National d'Hlstolre Naturelle, La-
boratotre de ZooLogle, Paris, France* Altliough E. verrucosa is not
commonly used for food. It Is occasionally eaten by soiae people
In Lebaiion*

COLLECTION AHD ANALTSIS

The collections of tlilrty-fewo speclniena .were aiade at
four Locations, about 800 m apart from each ofcher, on the rocky
coast of Ras Betrut, Lebemoii (Fig* 1). Two to feliree Erl hla verru-
cosa (average Length: 52 inm{ average width; 42 mm) and five Pa-
c ra sus teaiisversus (average Length; 16 mm; average width; 18
mm) were taken from each site. In addition, tbree molted P» fcrau-
sversus (average length; 16 aim; average wldthi L9 nm)TOre collec-
ted at site 2 and processed separaliely*

The crabs were (oeasured, briefly rtaised In d Is tilled
water, and frozen at -5°C to -2°G» Samples of whole speclmexis
were prepared for analysts accord liig to the wet-ashlng procedure
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;. I - The coast of Lebanon with the blocked-lzi
area enlarged to show the four collection
sites In Ras Beirut from which crab specl-
neiis were fcateen*

described by FOWLER and OREGIONI (4). Analysis of the animals for
wetal content was performed at the Purdue University ScJiboL of
Civil Engineering in West Lafayette, Indiana, U.S.A* GonceiLtra-
tloiis of lead, cadmium, copper, nickel, iron, zinc and chromium
were determtned on a Perkln-Blmer Model 5o6 atomic absorption

spectrophofeometer with a flame conslstilng of a Lean mixture of a-
cetylene and ate.

RBSUUTS ADD DISCUSSION

TJie results of the analysis for heavy metals In the U'o

crabs, Erl hla verrucosa and Pac a sus transversus are shown
In Tables I and 2 respectively. In geaeraL, the metal concentra-

felons, particularly of lead, were slinllar In felie two species. This

may not be unusual consider tag tliafc the crabs liihablt the same
eullttoral region and are probabLy exposed to nearly the same en-

vlronmentaL factors. However, cadmium was a little lilgher JLn
P. transversus and zinc wgis definitely higher In E. verrucosa. 2h'i
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Trace elements In Erlplila verruoosa (Porshal, 1775)
the coast of Ras Beirut, Lebanon. Values slven ar®

^Lg/g dry W and ̂ .E5^6 wet (w) tissue.

Table I

from

la

^ Pb"-"Gd~
;ss=s==asaaaa=sssss;s:sssa;

^

(D

(2)

(5)

w

a < 15. 12 < o. 68
w < 5. 59 < o. 28

d

w

28. 12 < o. 68
lo. 7l < o. 26

d < L5. 12 < o. 68
w < ^*49 <o. 25

d < I?. 12 < o. 68
w < 7»oL < o. 56

Cu

86. 25
55. 45

76. 88

29. 29

5o. 55
17. 28

86. 25
46. o6

N1, Fe Zn Or

15. 94 517*97 1. 1.8. 88 n. d./
6. 55 212. 89 48. 86 n. d.,

6, 56 480. 47 L19. 63 n»d,

2. 5o 185. 06 57. 58 a. d,,

15. 9^ 11. 72 L5l, 65 n«d.
5. ^5 4. ol 45. 02 n. d*

52. 81 511. 72 112. 15 6. 66
17. 52 L66. 46 59. 88 5. 55

Ave- d
rages

16, 87 < o. 68 74. 98
w 6. 9o < o. 28 52. o2

x/ not defeecfced

X/

L7. 81 550. 47 l2o. 57 1.. 6?
8. oL 14 L. 61 47. 84 o.89

Table 2
Trace eLemenfca in Pac a sus transversus (Glbbes, l85o)

from the coast of Ras Beirut, Lebanon. VaLues given are I-u
^i.S/6 dry (d) and /^g/g wet (w) tissue. The metal content; of

fchree molted specl. mens fcakea from site ̂ 2 Is also
tncLuded

Site
^

(D

(2)

d

w

Pb

28. 12
7. 85

d < L5. 12
w < 5. 24

Cd

2. 95
o. 82

1. 45
o. 57

Cu

So, 65
22. 49

56. 25
22. 44

N1 Fe

49. 69 311*72
15*86 86. 97

6. 56 152. 97
2. 62 55. 02

Zn

79. 15
22. 08

65. 62
26. L8

Or

ii*d«'

n. c»

n»d.

a* d.

X/
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Site
^

(5)

(4)

Pb Cd Cu N1

d < 15. 12 < o. 68
w < 6*00 < o. 51.

d < 15*12 < o. 68
v < 6»o5 < o. 51

56. 25 < 5*65
25. 71 < l»6?

Pe

595. 00
271.00

59. 58 52. 81 517. 97
18. 15 15. 13 258. 78

.Ave-
rages

d

w

16, 87
6. 29

Molted specimens;
(taken at site 9^ 2)

d 65. 62 < o. 68 76. 88 6. 56
2 16. 2? < o. 17 L9. 0? 1. 65

s====a==2:=======s=======n=s=====a=s==!se;

s/ not detected

(Table 2 suite)

Zn

65*62
29*99

61. 15
28. 18

Or

a* d*

a. d.,

n. d.

n. d«.

1*43 58. 15 25. 18 588. 92 67*88
0. 50 22, 2o 8. 52 162. 44 26. 61

a* d*

n. d*

480. 4? 190. 88 n. d,

119. L6 47. 54 n. d.
;==s==s=a==s=====!==ss===:=a

fairly stable readings for copper, which was slightly higher In
E.verrucosa, may sapport? the suggestion litiat crustaceans might be
able to regulate thetr body burden of copper (5). Similar copper
values have been found In Mala s ulnada from the southwest ooasfc

of Spain and Portugal (lo) and Carcljius maenas froci the lower
Medway estuary In Kent, Englama (i|)« It li.as been polnfced out by
Wharfe and Van den Broek (15) thai; the respiratory pigment haecio-
cyanlii might contribute to Iilgher copper levels In crustaceans.
The cadmium concentrations la these two crab species are lower
than those reported In Garclnus maenas from the coast of West Nor-
way (lo), the northeast coast of England <W, and the lower Med-
way estuary (15). Nickel levels seem to be variable t& both spe"
cles, but more so In. P. fcransversus, The concentratioiia of Iroxi a-
re quite similar In. the two crabs, excepl; for the very low reading
for E. verrdcosa at slte^5« There was one olu'onlum read IDS 1c
E. verrucosa at site ^4, but In all the other samplea, chroEilu&,
was below fehe detection llmllis of o. o5 cig/l set for thfi analyfei-
caL Listruinenfi employed*

It Is of Interest to note the elevated lead and zinc Ie'
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vela In the molted specimens of P. transversus. Perhaps In. the mol-
ted state, some species of crustaceans tabe up und retain cerfeala.
elements more readily. The coiis Id oration of such a posslblLlty,
however, requires more exfcenslve study Into aeli al levels in niol-

ted as opposed to unm6lted specimens* Accord fcng to a report by
GESAMP (5), lead tends to be stored In the exoskeletions and dlges-
felve organs of crustaceans. BERIINE and GOTDBBRG (I) have sugges-
feed that carbonate exoskeletons might act as "recepfcacles" for
certatn elements.

In a recent sfcudy of prawns (Palaemon eLe ans) from the
coast of Kas Beirut (SHIBER J., 1978; Heavy m&tals In Eas Beirut;
prawns and sea urchin eggs. Submitted for Publication), nickel
and cadmium levels were similar to those being reported here for
the two crabs. Iron was quite a bit lower, however, and lead and
copper -were about twice as high to the prawns (3$ 55 g/g dry.
and 147 g/g dry, respectively). Lead concentrations were also

much hlg.h.er In algae sainpled from this area In fche sams year
(SHIBEB J.G. and SHATHA T. , 1978: Certain metals In three coas-
taL algae from Has Beirut waters. Hydroblologla. In press) and
cadmium was a little higher or about the same. The average concen-
tratlon of these inetals (except for zLnc and chromium) tn surface
seawafeer taken afc two different periods of time In. 1977 from the-

se sane four Locations are as follows (mg/L): Pb; o. 56, Cdt o. o2,
Cu: o. 12, NI( o. 22, and Pet L. 72 (SHrBER J. ).

Aiaong the sources of heavy metals In this coasfcaL area,
one of the most prominent is the untreated domestic sewage and
Lndustrlal waste which enters the sea iv. various outfalls and rl-
vers. Pesticide and ferfclLlzer residue inpufc Is also probably
considerable since there is a great deal of farming (fruit;, vege-
table, and animal) done In Lebanon, and some even done ts. the Bel-
rut area. Many of the cliemlcals used might weLL contain compunds
of such metals as Lead and cadmium. With regard to the study area
In particular, there are at least two major outlets for sewage,
one near site # 1 and the other between slfces =^5 and ̂  4 (Fig.
L), plus several oitnor sewage outlets and limuiaerable stormwater
outfalls. During fche rainy season, sfeormwater runoff ts frequen-
fcLy very heavy and Is Invariably mixed and over-fLooded with se-
wage. In addttlon, ran garbage and debris Is commonly dumped Into
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the sea by the local Inhabtfcants. Since the heavily-travelled Gor-
nlclie boulevard runs directly adjacent to the study area, the con-
trlbutlon of Lead and possibly nickel, emltifced from motor veliicle
e3chaust ts probably slgnlflcaiil;.

It would seem that further studies are needed In tills a-
rea wlitcli should Include the separate analysis of liofch soft and
hard body parts of these and other InterttdaL organisms for heavy
metal contenfc* Also, the physiological needs and uses of varloiis
elements by tndlvlduaL species should be a major conslderatloE. In
future woT-k.
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