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Abstract

In this investigation five diatom species were grown in sea water polluted with Kerosine
and Mazot.The results indicated that the diatoms which tolerated petroleum pollution were the
bentho-planktonic taxa AMelosira moniliformis (O.Mull.) Ag. and Grammatophora marina (Lyngb.)
Kutz.in comparing with the planktonic species Chaetoceros curvisetus Cl., Coscinodiscus granii
Gough. and Ditylum brightwellii (West) Grun.. This latter species was the highly susceptible one.
The effect of the two petroleum products on the growth of the investigated diatoms varied greatly.
Whereas, the number of cells of the tested diatoms decreased under the influence of Kerosine,
certain doses of Mazot had stimulatorv eftect on the growth of some studied diatoms .

Introduction

A rapidly increasing population, a more effluent society and a more widespread
use of oil have resulted in great increase in the world production of crude oils. Intensive
exploration is now in progress throughout the world in an effort to locate new sources of
petroleum.There is an increascing amount of offshore exploration on the Continental
Shelf. All these trends have offered more opportunities for accidental spillages. The
serious oil pollution recorded not only arround the coasts but also in open seas. land water
habitats and soils (Crapp . 1971 : Johnston . 1976 : Chindah and Amadi . 1993 : Megharaj
et al., 2000 and wiley . 2001 ).

Little research effort was directed to the problem of the effects of oil and oil
cleaning agents on marine life and life dependent upon the marine environment (Cowell ,
1976 ; Nyan & Price. 1980 and Pudo & Fubara, 1988).

In relation to this, there is an offer interest to study the growth of diatoms . which
compose the main part in the phytoplankton of seas and oceans . in sea water polluted
with petroleum products .

Materials and Methods

The investigated diatoms were isolated from Egyptian coast of Mediterrenean
Sea and Suez canal . and cultured on an artificial medium after Mclachlan (1964) under
specific illumination ( 4000 lux ) and temperature (25£1)C° . These species are Melosira
moniliforemis (O.Mull.) Ag.. Coscinodiscus granii Gough. . Chaetoceros curvisetus Cl. .
Ditylum brightwellii (West) Grun.and Grammatophora marina ( Lyngb.) Kutz..

Two of the slowly volatile petroleum products were chosen. These are Mazot and
Kerosine which boil at 150 C° or more and therefore. present for a long time in sea water
after pollution .

The concentrations of these petroleum products were ranged from 0.001 ml. to
10 ml./litre of sea water. Clean dry dishes each contain 10 ml. of sterilized sea water were
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used. Sea water was sterilized by heating to 70 C° and then cooling three times. Treated
and control dishes were inoculated each with 100 algal cells per 10 ml.of sea water. After
24, 72 and 120 hours incubation, ten replicate dishes were used for the determination of
population growth of cach of the investigated diatoms in each concentration.
Mathematical analysis of the results was occurred.

Results and Discuission

The results in Tables 1 & 2 indicated that the growth of investigated diatoms in
sea water polluted with petroleum products varied greatly. Thus , the most tolerated
diatoms to the petroleum pollution were the bentho-planktonic taxa AMelosira moniliformis
(0. Mull.) Ag. and Grammatophora marina (Lyngb.) Kutz. if compared with the
planktonic species Chaetoceros curvisetus Cl. | Coscinodiscus granii Gough. and Ditylum
brightwellii (West) Grun. The two former species can grow under the high concentrations
of Kerosine and Mazot in sea water (1.0 ml./ L and 10.0 ml./L), while the three latter
species were perished under the doses of these petroleum products in ten and hundred
times lesser (see Tables 1 & 2). The highly susceptible diatom to the petroleum pollution
was Ditylum brightwellii (West) Grun. , the cells of which were completely killed under
0.001 ml./L and 0.01 ml./L of petroleum products in sea water (Tables 1 & 2 ).

Table 1: Growth of certain diatoms under different concentrations of Kerosine (in % to the
initial number of cells).

Algae Time Concentrations of Kerosine ml/L Control
hours 0.001 0.01 0.1 1.0 10

0 100 100 100 100 100 100

Ditylum brightwellii 24 148+1 || cvwn | mossass e ||| s 1351
(West) Grun. 72 | sws | s speng | oo || essess 2061
120 | o | | o 2687

0 100 100 100 100 100 100
Coscinodiscus granii 24 200+1 17042 | TI3EL | covawns || sosins 2209
Grough. 72 605x7 | 625%6% | cmwen | omwas || swsvs 10257
120 15004 .| 1640%) § ovivs | cos b i 21001

0 100 100 100 100 100 100

Melosira moniliformis 24 1161 1257 98+3 | 102+6 | 109+5 | 1181
(O. Mull.) Ag. 72 15729 | 2141 | 130£1 | 10246 | 1151 | 1701
120 2107 250%2 1311 10246 | 1106 | 216%]

0 100 100 100 100 100 100

Grammatophora marina 24 131£1 1111 130+£3 | 135£1 | 1057 | 146%1
(Lyngb.) Kutz. 72 3303 | 29042 | 238%] | 1802 | 110+8 | 33642
120 5054 51043 | 326+3 | 28443 | 110+1 | 55247

0 100 100 100 100 100 100
Cllaaticeros crvisetie ) 24 140+1 1301 | 1001 | 100£2 | 100 1122
’ : e 72 | 240%2 | 230£2 | oo | e ] 288+2

|20 | asoss | Sa0s6 | o ||| s 645+9 |
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Table 2: Growth of certain diatoms under different concentrations of Mazot (in % to the
initial number of cells).

- Time Concentrations of Mazot ml/L. [ &
Algae | hours [T0001 ] o001 0.1 X T i
o 100 100 | 100 100 | 100 100
Ditylum brightwellii 24 1501 54£2 | | | 123+6
(West) Grun. 72 33044 881 | ... | | 2551
120 | 132 | osssl | || 32842
0 100 100 100 100 100 100
Coscinodiscus granii 24 22542 2302 100 100 | ... 22049
Grough. 72 440£6 353%4 | b | 10257
120 | 4406 | e | |, 20801
0 100 100 100 100 100 100
Melosira moniliformis 24 13541 16242 | 105£7 | 112+] 100 1301
(0. Mull.) Ag. 72 254+4 33344 1541 971 100 333+£31
120 437+8 514£5 | 20942 | 45+1 | ... 5141
0 100 100 100 100 100 100
Grammatophora marina 24 133£8 140+1 12146 | 106+2 | 120+1 | 124+1
(Lyngb.) Kutz. 72 463£3 31443 | 2902 | 6243 | 130£1 | 23244
N 120 | 885%6 | 876x1 | 41943 | 6243 | ... .. 41149
0 100 100 100 100 100 1007
Chaetoceros curvisetus Cl a1 20t altnn | "I 2
R 72 4806 36546 | 550x4 413£6
120 944+1 ST2EL | .vesmis Liiomessn] tonnmans 8221

Various petroleum fractions had different effects on the growth of the studied
diatoms. Ditylum brightwellii (West) Grun. perished afrter 24 hours under a concentration
0.001 ml|L of Kerosine in sea water . while under the same concentration of Mazot this
species of diatoms grew normally and sometimes more better than the control.

The results in Table 2

indicated that the initial lethal dose of Mazot was 0.01

ml./L and under this concentration during 15 days much more than 50% of the cells of the
investigated diatoms lived and grew .

The most tolerated species of the investigated diatoms to the petroleum pollution
was Grammatophora marina ( Lyngb. ) Kutz.. Thus, under concentrations 0.001 ml.|L
and 0.1 mlL|L of Mazot a significant increase in the number of cells of this alga was if
observed compared with that of control. This species grew more or less like control under
concentrations 0.001 mlL|L and 0.01 ml|L of Kerosine, but under 0.1 ml|L of this
pollutant in sea watcr it should be observed its evidently oppression .

Conclusions

From the previous results we can conclude that each of the investigated diatoms
has a different perceptibility to grow in sea water polluted with the selective petroleum
products , and that the toxicity of Kerosine on the growth of these diatoms was higher
than that of Mazot. In conformity with this conclusion Crafts and Reiber (1948). Havis
Ukeles (1962) ), Baker (1971). Ottway (1971 and
1975), Chindah and Amadi (1993 )and Maloveryan ef al. (2001) stated that the sensitivity
of marine biota to petroleum oil pollution varies with species and the toxicity of different

(1950), Leonartd and Harris (1952).
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fraction of crude oil could be inversely correlated with the series of hydrocarbon i.e. the
smaller molecules are more toxic than the larger .
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