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ABSTRACT

Respiration of Dasychone luculana collected from Lake Tims
from El-Shuaiba area, on the Red Sea, Saudi Arabi
concentrations of Zn and Cu was determined. The
the latter's one is considered clean. Tt
polluted area was significan

ah (On the Suez canal) and
an coasl, under differen! temperatures and
former's water is considered poulluted and
i€ oxygen consumption of D. luculana collected from the
tly hugher than collected from the clean one. Increasing the
temperalure has elevated the amount of oxygen consumed by D. luculana collected from both
areas. Increasing the sublethal concentrations of both Zn and Cu has increased the respiration
of the worms from both areas of study. Those collected from the Saudi coast were more active
compared with those collected from the Suez Canal.

INTRODUCTION waters. This makes them relatively eood
bioindicators for detecting the” water
‘ _l'!'hc pulychaete worms are widely quality.
dis . ‘e - : .
: lfnulul :1;2'mu.st o.l' th. marine Dasychone luculana is the most
emaronments’ =, In addition, some pol- commonly found sabellid worm recorded
yehaete live in freshwater'™. They are on the Red Sea coast at both the
numerous in all substrates, sandy beach- Egyptian and the Saudi Arabian
s mud flats™ and rocky regions'>®, SidCSw’_m *1m has been recorded in
More than 24 polychacte species were Lake Tsmsa‘xh (a relatively po]luled‘ area)
recorded at different parts of the world and in the Shauiba area at _lhc, Red 5%‘“ on
¢.2.. on the Mediterranean coast. North the Saudi Side (clean area). Water in

Shauiba area, however is warmer all over

" J ~ . (7 " " ary .
East o Spain'™. Northern African the year compared with the water tem-

cout™ . They aiso exist in the Egyptian perature of Lake Timsah,
Red Seu coast® and in the Saudi Regarding, the pollution control ef-

forts; the toxicity of heavy metals is most
frequently evaluated in short-term toxici-
ty survival tests. However, recently,
chronic effects of heavy metals on survi-
val, growth and reproduction ol aquatic
organisms has received a considerable

Arabian L‘Ollsls“m. However, most of the
Previous studies on polychacte were
Mainly taxonomical, very hutle have
en directed to the physiology of these
speciesh,

_ atlention.

Generally. different polychaete are ) o s
found 1 waters of different Liuulil)'. i.e.; A he ]?l:c\ft_n_l (bllltl}' ‘;‘lmtjl'(l) d:—}ign ‘t‘
M clean, semi polluted and polluted rapid and sensitive test for detec ion o
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sublethal effects of zine and copper as
well as temperature on the D. luculana
collected from both relatively polluted
site and  clean area. It also ams 10
compare the physiological status of this
species as andicated by oxygen con-
sumption,

EXPERIMENTAL

Specimens of Dasychone luculana
were obtained from the fouling commu-
nity at lake Timsah, Suez canal and from
El-Shauiba area, Saudi coast of the Red
Sea during February 1994, The samples
were collected by using a broad blade
knife to scrape samples from fenders and

rocks. Living worms were removed from
the mucous tubes by forceps.

Stock solutions of zinc

and copper
were prepared!!3)

- Test solutions were
prepared from the stock solution by ad-
ding the caleulated volume 1o millipore
filtered Lake Timsah and Shauiba waters

o give the following sublethal concen-
trations of Cu and Zn - 2 PPM; 4 ppm; 6

ppm and 10 ppm. and at 15, 20, 25 and
30°C. The concentrations were chosen
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Temperature (oC))

close to the naturally existing concentra-
tions in polluted water.,

Oxygen consumption of the tested
species was measured by All Glass Sty-
dent Different Respirometer. Preparation
of the respirometer and zxdjuslmcnt. of the
experimental conditions were carried out

as before! 14
RESULTS

Oxygen consumption at different
temperatures :

Fig. (1) shows the oxygen
consumption of D. luculana collected

from Lake Timsah and Shuaiba areas
15,20,25 and 30°C. It c

the amount of oxygen consumed by D.
luculana collected from Lake Timsah
was significantly higher at al experi-
mental temperatures than that of Shauiba
area, i.e., 0.081, 0.093, 0.14 and 0.165
ULO2/mg wet wt./hr for Lake Timsah
worms and 0.065, 0.074, 0.010 and 0.12

02/mg wet wt./hr for Shauiba worms
at 15,20,25 and 30°C, respectively.

at
an be seen that
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g 00y shevws the mean yalues of
SRy el compagtion of D b ulatig 1ol
bectedt fromm L abe Damnab and Shanhe st
diltevent sodilemhial con ettt ioms il o (afy
[ e be observed that all ¢ 0ot
centrphics nere ased the 1 sptation of
D loenlans collected from bl Lake
Parnnahy and Shaotda sren However the
arypen cetomnpiion of Labe Timsah
Greoainens s Jeewer than those of Shsuiha
al all Co concentrations, e, D671,
G 7RG 089 andd OG04 1 01/mg wet
wiZhr Low the former and 0707 O KA,
OG5 el O 99 1) O g wet wi M ot
the Tatter at 246 and 10 ppm Cu, resgeg
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Orxvpen convumption st different zine
o ety atione

i €3 shows thwe tean values of
the xygen Ot lo ol huulum al
diffesent o concenmtrations Al tosted
concentmtions of zinc hase anvation
éffectn on the oxvpen ¢ otsumption of 1)
buctlang Also, the mean values of the
Orypon xbnnf.ulﬂ;"“hfl of Vabe Timsah
wopms i Jo o wolutions are fower than
thome of Shamba species heing 0101
G106 005%0 and | 90 U0 g wel
wi e o the former and O 16, O 54,
Bt ognd 200 VL0 mg wet wi
for the fatter at 2 AG, and 10 ppm 2o,
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DISCUSSION

The present study has boen cartied
e QN aped e na of 12 hn whatt col
feoted fronr two sites extalating differem
degrees of water quatity Do the Egyptian
oite At Yermasthia om Dok Tivosah whiols oy

e

consideged w p!;”ulta, L atied the

Satedi Anibian site at ) Shaisgbs whi i

i it telepedd W lean f'“'f”"' l&l‘v‘ '[”"

vishy wos repatesd o have bighy coficeni.
fieatgs 1 ey .u';w'y‘ tt!{‘l;l’-’,”"
I peaeral, the vrypen COms g

thofy and fease s with an increase of e

proatute As ot can be osern from the
present stady, the axypen consumption
of D Tuculatia edlice collected from
Py Shawba o Labe Timsali, incteased
with e reasing tempetatiee bt those
coltected from DU Shamb area were Joes
affected than thewe calfected fram ake
Funsabhe This could be explained by the
hgher water temperature at FlL-Shatiths
arcacompared wath that of  Lake

e Thie suppestion i supiported

by the  dugher  wmount  of oxypen
conimed by wormas from 1 ake Trmsah
(haured on the Q10 than that of the
Shaviba aren Other findings are in
agrecment with the results ohtaned in
the present *.lualy‘m"'n

However, the present  study
showed thar bath Zn and Cu have an
activitory effect on the respiration of 1.
Toulatig Specimens collected from Lake
Pomcah were Jess alfected by increasing
concenttations of Za and Cu than those
callected from B Shamba area This can
he explined by the adaptation of the
Lake Tunsaly worms 1o the ncreasing
vlevabion in concentrations of heavy
metals, Znoand Ca have been shown by
corne athors o have certain biological
activities on most of the aguatic organ-
i Zane as known 1o be involved in a

nuinbes of enzyme -.yw:um‘m'n’. They
showed that marine polychaete require
cortmn concentrations of Zn for normal
Wie v e, sublethal Zn concentrations are
exsential for biological activity of poly-
chauete, Copper, on the other hand, 15 an
ele et n’ gieat ymportance sincee i Is
present i some vital enzyme sysiems
(hie Zug as well os i the o réspirato-
ey prgment It s been alvo repurted that
lmm{ wetubolisin by many  aquistic
ofpanisms wish infliuenced by coppet, L€ .
it b an ewsential elemept in weverd
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enzymes, i’ncluding tyrosinase and oxi-
dases(23 & 24)

It is obvious that the toxic sub-
stances in the acute lethal range of con-
centrations might cause an inhibition of
the respiartory processes of polychaete
worms. On the other hand, zinc and cop-
per at the same range of concentrations
cause an increase in oxygen consumption
during the present experiments. But, the
direction and significance of the deviation
of the respiratory rate from the normal un-
der the influence of concentrations of
metals which are not lethal cannot be
clear without data on the effect of the con-
centrations mentioned on the life span,

growth and other biotic characteristics of
the worms tested,
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