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Abstract: Temsah lake is considered one of the wild life features in Egypt in general and in
the Suez Canal region in particular, Through field experiment, concentrations of some
pesticides which are used around the area, were monitored in the tissues of some birds of
prey (wild birds), some species of algae, tish and crustaceans. The results obtained revealed:
(1) The presence of some Organochlorines (OC) in the tissues of many of the tested birds
represented in (DDE, Heptachlore, HCH. Dicofole). (2) The presence of high residues of
Organophosphorus (OF) pesticides represented in malathion and diazinon in most of the
tested birds. But they were not detected with high levels in any of fish, crustaceans or algae.
(3) The presence of high concentrations of (OC) compounds in the tissues of algae, crab,
mullet and some birds (moorhen-cormorant and gulls). Meanwhile, none of those compounds
was detected in the water samples. (4) The presence of high levels of all detected pesticides
in the tissues of crab makes it the very acceptable bioindicator to mirror the pollution of the
lake, then followed by algae. (5) Pollutants can be transferred through the food chain which
causes biomagnification of them in the bodies of the higher orgzanisms in the food chain. It
could be concluded that implementation of the environmental management practices in Lake
Temsah is sull needed to protect these ecosystems from more pollutions which could atfect
human health and environment.
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INTRODUCTION

In Ismailia, as a coastal city, people basically depend on fish as a main source of animal protein;
most of this fish is caught from the Suez Canal and lake Temsah. In the same time agriculture is
considered one of the driving forces of Egypt’s economy, thus intensive agriculture systems have been
employed in order that agriculture can cope with the massive population, which led to the extensive
use of pesticides resulting in various problems. Besides the final effect of these pesticides on human
health by consuming polluted food (Abdel Fattah, 1992; Senthilkumar er al., 2001).

Lake Temsah, the main site of the study, besides being one of the well known wetlands in the
Suez Canal region and a main tourist attraction, it is one of the main Sites in Egypt where vast numbers
of migratory birds are passing through, specially during winter on their way from Europe to Africa,
The ecosystem of the lake embraces a large variety of wildlife species specially birds. The quality of
life in the lake has been drastically affected by a number of reasons. One of them 1s that the lake is the
end point of a drain canal that discharges huge volumes of agricultural drain water and industrial
wastewater, laden with a variety of organic pollutants, including pesticides and mineral oils used in
crop protection {Varo er al., 2002),
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The present study has intended to monitor residues of some major pesticides, usually used in
crop protection, in a variety of organisms in the food chain such as plankton, crustacean, fish and
finally in wild birds. And to come up with a possible bioindicator to mirror prevalence of some tested
pollutants in water bodies. Also to investigate the biomagnification of pollutants caused by their
presence in the environment,

MATERIALS AND METHODS

A survey of pesticides in the aquatic ecosystems of Lake Temsah in Ismailia was performed in
season 2005, as followed:

Study Area

The study area was Lake Temsah, which is located on the North of the Suez Canal (Fig. 1). The
Lake is the end point where some municipal, agricultural and industrial wastewaters are discharged. The
lake is also an important source of fish in Ismaillia.

Collecting Samples
Samples of water, plankton, crustacean and fish were collected from Lake Temsah and birds were
monitored and collected from around the same lake too (Fig. 2).

Sampling of Water

Three replicates of water samples were collected from five parts of the lake, including the area
where an agricultural drainage canal discharges. Two hundred and fifty malliliters volume closed funnels
were lowered to 60 cm of the water depth; funnels were then opened until filled with the water.
Funnels were closed under the water surface and pulled up.

Sampling of Algae

Some live algae were collected from around the lake and the close part of the canal. Samples were
brought to the laboratory and identified. They were allowed to dry off sunlight for 72 h. When they
were well dried, they were kept in silica gel for preservation until extraction was performed. The
identified samples used in this study were Ulva lactuca, Sarconema fihiformis, Hypnea corntua and
Cearophllaceae sp.

Crustaceans Sampling

Two crustaceans' species were selected to the present study. Shrimp (Penaeus japonicus) and
crab (Neptuns pelagicus). Two replicates of shrimps (1-1.5 em) and craps (10-12 em) length were used.
Collection was made from different parts of the lake. Samples were taken to the laboratory where
extraction and clean up was conducted according to the method reported by Tawfic and Ismail {1991).

Sampling of Fish

Twao fish species were selected representing two different feeding habits and different niches in
the water ecosystem. Mugil capiro which 1s a bottom feeder detritus fish and Oreachromis niloticus
which is omnivorus fish lives in the water column. Fish were brought from the fish market on the lake
side so0 that they would represent the same sections of the waterway. The average of fish weight was
2742 g, Fish were brought to the laboratory shortly after collection and kept in the deep-freezer for
some few days until extraction was performed,
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Fig. 1: Map of lake Temsah location
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Fig. 2: Sites of collecting samples from lake Temsah

152



J. Fish. Aquar. Sci. 4 (3): 150-160, 2009

Sampling of Birds

Eight species of birds were monitored from around Lake Temsah and the areas close to it to
identify most species and possibly their relative abundance. Other birds were collected from special
local markets where pets are sold. On the other hand, few species were shot by a group of associates.
Birds were slaughtered as soon as they were caught, samples from breast muscles and liver were taken
and kept in the deep freezer (-20°C) until the extraction took place. The collected birds in this study
varied between migrate and resident birds in order to enclose different spices that exist around the lake.
The most important item in the collected seabirds diet is fish, some of them feed also on crustacean
(Melson, 1950). Collected resident birds were cattle egret, coot, moorhen and teal. Where the collected
migrate birds were black headed gull, crane, cormorant and painted snipe.

Determination of Pesticides

Muscles samples of fish, crabs, shrimps and birds' breast and liver samples were processed to
separate  organochlorines and Polychlorinated Biphenvls (PCBs), as well as to separate
organophosphorus pesticides (Larini ef al., 1971). Separation of organochlorines and PCBs from Wier
samples was based on the method reported by Mes ¢f al. (1984) and modified by Tawfic er al. (2002).
The gas liquid chromatography processes for organochlorines and organophosphorus were conducted
in the Pesticides Analysis Center located in Dokki, Cairo, using a Hewlett - Packard, model 5890 gas
liguid chromatography.

Statistic Analysis
Data were statistically analvzed to test the significant ditferences (p<0.03) vsing SAS
(1998).

RESULTS AND DISCUSSION

Results of the gas chromatography analysis of water, algae, crustacean and fish samples collected
from Lake Temsah and of birds collected from around the lake and the surrounding areas are shown in
Table | and 2. Results revealed that no residues of DDT were detected in all tested samples included
in this study indicating that no fresh DDT is being used and that old residues are becoming too small
to be detected. Virtually, high residues of DDE were detected in most of the testes organisms which
dre possibly only DDT's metabolic products remains. None of the Organochlorines (OC) pestucides
represented in DDE, Dicofol, HCH and Heptachlor were detected in the water samples. Meanwhile,
relatively high concentrations of organochlorine were detected in the rest of the tested samples as
following:

For Algae, Crustacean and Fish
The DDE was detected in all tested fish, crustacean and algae; the highest level was detected in
crab muscles representing 1128 pg kg™'. followed by mullet, shrimp and algae representing 290, 189

Table 1: Mean of residues of some pesticides (pg kg™') in some organisms from Lake Temsah (£50)

Pesticides
Sample DDE Heptachlor HCH Dicofol Diazanon Malathion PCHs
Water” nd nd nd nd 0.30+0.01 0.3+0.03 nd
Algae 176.0£3.40 il 87+1.68 63638 il nid nil
Crah L12E23.00) iud Ghk1 .6 4574631 id 0. 00,60 nd
Shrimp 189, 09,000 nd nd 234265 0,980,006 34.0+1.80 nd
Mullet 290,041 1.00 394070 460,53 T3, 30 26.040.69 ndl nil
Mile tilapia 213 ) fd g TEE].59 fud nd i

nd: Mot detected; *Residues in water samples are detected inpg !
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Table 2: Mean of residues of some pesticides (pg kg ') in some birds (£50)

Pesticides
Birds Tizsue DDE Heptachlor HCH Dicofiol Diazinom Ml alanhuion PCB=
C. Egret Breast 17214028  42.9041.56 200,37 44,5419 4l (L0300 n«d
Liver nd nid mid [EEEAES FRN nd 17. 709 nid
Coot Breast 56002211 13040, il ned ndd nd nsd
Liver 4,010, 1 nd il ned nid 49, Tk0,9 nd
Moorhen Breast G1.70x1.41 [DUSTRE T nid 30521 0002 34 40202 nad
Liver nd nd il 12.540.7 23001075 I 16.70£2.19 nd
Teal Breast il nd 4,000,002 7324022 i nd nd
Liver nid nid mil nid 3600403 nd nid
B.H. Gull Breast 11,600, 2 19434025 23402 15000, 1 nd id |67
Liver 1.200%0,27 (80,2 mil [LETHES RN D7 70£3.5 256.70£1.3 nd
Cormorant Breast ncd n«d ml ncd nad nd n«d
Liver 11,300, 2 nd il nel |4, 3003 1488042 25 nd
Crane Breast 18002 nid nil ncd nd nd nid
Liver ndd nd ml ndd nd 45001 .8 nd
P, Snipe Breast LLEIESRRY nd il nil i nd 074002
Liver nid nid nd nid 36704017 nd nid

ncl; Mot detected

and 176.4 pg kg ', respectively. The lowest level was detected in Nile tilapia recording only
21 pg kg'. Heptachlor was not detected in any of the tested samples except for mullet occurring
39 pg kg '. The 96-h LC,, values of heptachlor was found to be from 5.3 to 13 pg L™" in bluegill
sunfish; 7.4 to 20 pg L' in rainbow trout, 6.2 pg L' in Northern pike, 23 pg L™" in fathead minnow
and 10 pg L7 in largemouth bass (Johnson and Finley, 1980). Which makes the detected concentration
inmullet was very high. The HCH was detected in algae, crab and mullet at levels of 87, 66 and
46 pg kg™', respectively. None was detected in Nile tilapia or in shrimp. Generally, HCH is highly
to very highly toxic to fish and aguatic invertebrate species, its 96 h LC,, values range from 1.7 to
90 pg L™ in trout, coho salmon, carp, fathead minnow, bluegill, largemouth bass and yellow perch
(Johnson and Finely, 1950}, However, HCH 1s able to bioconcentrate in aquatc organisms by
1400 times the ambient water concentrations, indicating significant bioaccumulation (Ulman, 1972).

The highest levels of detected dicofol were 863.2, 790 and 456.5 pg kg~' in algae, mullet and crab
respectively, followed by 123 and 78 pg kg~ in shrimp and Nile tilapia,. These results contrast with
those of Rohm and Haas {1991) which indicated that dicofol is highly toxic to algae, fish and aquatic
invertebrates as the LCy, was 0.075 mg L™ in algae, 0.12 mg L™ in rainbow trout, .37 mg L™" in
sheepshead minnow, 0.06 mg L™ in mysid shrimp and 0.015 mg L in shell oysters,

For Birds

The DDE was detected in the breasts of all tested birds except for cormorant and teal. The
highest residues of DDE were detected in breasts of moorhen and coot (61.7 and 56 pg kg,
respectively). Such high residue level i1s probably due to the feeding habits of these birds and/or due
to their higher content of lipids (Table 2). In the laboratory of World Health Organization ( 1989).,
studies on bird reproduction have demonstrated the potential of DDT and DDE to cause slight effects
on courtship behavior, delay in pairing and egg laying and decrease in egg weight in ring doves and
Bengalese finches. LDs range from greater than 2,240 mg kg™ in mallard and 841 mg kg™ in Japanese
quail to 1,334 mg kg™ in pheasant (Hudson et al., 1984). In birds, exposure to DDT occurs mainly
through the food web through predation on aquatic and/or terrestrial species having body burdens of
DDT, such as fish, earthworms and other birds, predator species of birds are the most sensitive to
these effects (World Health Organization, 1989).

Hepatochlor was detected in the breast of cattle egret, gull and moorhen, representing 42.9, 19.43
and 10.5 pg kg ', respectively. None was detected in cormorant, crane, painted snipe, or teal.
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Heptachlor is moderately to highly toxic to bird species {Hudson er al., 1984). Heptachlor and its
metabolite have been found in the fat of fish and birds and also in the liver, brain, muscle and eggs of
birds {(WHO, 19584). The HCH levels detected were low compared with the results of Hill and
Camardese (1986). The highest level was 4 pg kg™ in the breast of teal. It was also detected with
lower levels in cattle egret and gull representing 2.8 and 2.3 pg kg ', respectively. While, none was
detected in coot, cormorant, crane, moorhen or p. snipe.

Gienerally, birds of prey can contain up to 89 ppm of HCH in their fat, nevertheless, HCH 1s
moderate and practically non toxic to birds (Ulman, 1972). The detected concentrations of HCHs in
birds are considered nontoxic to bird species as they are far below the lethal concentrations or doses;
L.D., was found to be more than 2000 mg kg™" in the mallard duck, LCs, in 5 days in Japanese quail
was 490 ppm (Hill and Camardese, 1986) and in pheasant and bobwhite quail were 361 ppm and 882
ppm, respectively (Ulman, 1972).

Dicofol was detected in the breasts of four birds; the highest levels detected were 44.5 pg kg™
in cattle egret and 36.6 pug kg™ in moorhen, followed by 15 pg kg™ in gull and 7.32 pg kg™ ' in teal. No
residues were detected in coot, cormorant, crane or painted snip. Dicofol is shightly toxic to birds. In
other birds like bobwhite quail, its 8-dav dietary LC,, is 3010 ppm, 1418 ppm in Japanese quail and
2126 ppm in ring-necked pheasant. Eggshell thinning and reduced offspring survival were noted in the
exposed birds (Rohm and Haas, 1991).

Different residues’ levels of Organophosphorus (OP) compounds were detected in the samples
represented in diazinon and malathion. Very low traces were detected in water sample; 0.5 and
0.3 pg L' for diazinon and malathion, respectively { Table 1). High residue levels of OP were detected
in most of livers of the tested samples (Table 2), while low levels were detected in the rest of the
samples (Table 1).

For Fish, Crustacean and Algae

Diazinon was detected only in mullet and shrimp occurring 26 and 0,98 pg kg™ '. Meanwhile, no
diazinon was detected in algae, crab or Nile tilapia. Moderate levels of malathion were detected in crabs
and shrimps’ muscles by 64 and 34 pg kg™, respectively. None was detected in algae. mullet or Nile
tilapia. Diazinon is highly toxic to fish (Buhler, 1991) while malathion has a wide range of toxicities
in fish, extending from very highly toxic in the walleye (96-h LC,,0f 0.06 mg L") to highly toxic in
brown trout (0.1 mg L") and the cutthroat trout (0.28 mg L~ ), to moderately toxic in fathead
minnows (8.6 mg L™") and slightly toxic in goldfish (10.7 mg L™") (USPHS, 1993). Various aquatic
invertebrates are extremely sensitive (Menzie, 1980). Because of its very short half-life, malathion 15
not expected to bioconcentrate in aquatic organisms. Which explains the very low levels detected in
the tested fishes. While, shrimp is potential to show an average concentration of 869 and 959 times
the ambient water concentration (Howard, 1991), which also explains the high levels detected in
shrimps.

For Birds

The highest levels of Diazinon were detected in livers of gull, painted snipe and teal representing
79.6, 36.7 and 36 pg kg, respectively. Followed by cormorant recording 14.3 ng kg ". None was
detected in cattle egret, coot or crane. The highest levels of malathion were detected in livers of gull,
cormorant and moorhen representing 256.7, 148.8 and 116.7 pg kg ', respectively. Followed by coot,
crane and cattle egret representing 49.7, 45 and 17.7 pg kg ', respectively. Malathion was detected in
the breasts of only two birds; moorhen and cattle egret representing 34.4 and 0.031 pg kg™,
respectively. Non was detected in painted snipe or teal. Birds are quite vulnerable to diazinon
poisoning and they are significantly more liable to diazinon than other wildlife. In general, LD, values
for birds range from 2.75 to 40.8 ppm (USEPA, 1995). On the other hand, malathion is moderately
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toxic to birds, its reported acute LD, values are: in mallards, 1485 mg/kg: in pheasants, 167 mg kg™':
in blackbirds and starlings, over 100 mg kg™" and in chicken 525 mg kg™' (Smith, 1993). Furthermore,
Q0% of the dose to birds was metabolized and excreted in 24 h via vrine (Menzer, 1987). However,
the detected concentrations of diazinon and malathion might not be dangerous to birds.

Very low traces of PCBs, which are usually industrial waste compounds, were detected only in
breasts of painted snipe and gull; 0.74 and 1.67 pg kg™, respectively (Table 2). Meanwhile, none was
detected in water, algae, crab muscles, shrimp or fish muscles (Table 1). Most likely, this result 1s due
to the absence of the industrial wastes in the lake as there are no industrial establishments in the
neighborhood of the lake. However, the presence of the PCBs in p. snipe and gull is probably due to
being migrate birds, thus PCBs residues in their bodies might be a result of accumulations of polluted
food or waters from other areas birds have been to, other than the area on which the study was made.

Detected OC pesticides in birds were intensed 1 breasts, On the other side, OP pesticides were
focused 1n the livers. This is probably referring to recent exposure of those birds to OF pesticides or
1o their widespread existence more than OCs; hence, they were extensively detected in livers where
toxicant are supposed to be detoxified. The higher level of residues detected in mullet than detected in
tilapia can possibly be because mullet is a bottom feeding fish which lives at the bottom of the lake,
where residues of pesticides concentrations be higher than at the surface where tilapia lives. Besides
that mullet contains higher levels of lipids in its body than tilapia does, which can also lead to the same
result. The high residues detected in crab and shrimps muscles can be due to the same previous reasons.

Total residues of both OC and OP compounds detected in migrant birds: black headed gull, crane,
cormorant and painted snipe were higher than those detected in resident birds: cattle egret, coot,
moorhen and teal. Total residues were 660,92 and 586.66 pg kg™ in migrant and resident birds,
respectively. This 1s probably due to that they are migrate birds. Thus, the residues m their bodies
might be a result of accumulations of polluted food or waters from other regions birds have been to,
in addition to the residues accumulation caused in the study area as well. Virtually, results of the birds’
analysis still need more researches on and further work to assure them because there are still some
variations in the residues levels in birds' tissues, which can presently be explained by some or all of
the following different reasons:

*  The limited numbers of birds used as replicates from each spices to represent the random samples

»  The differentiations of age among collected birds

«  Some of the birds were resident while others were migrating birds; which refers to different
physiological conditions of both groups of birds which enables each to be adapted to the different
ecological condition they are adapted to and affected by

. Birds are opportunistic, thus they feed on what is available (Nelson, [980). That causes variations
of feeding resources for the same/or different species

»  The vanations in the feeding habitats of different species of birds; Some of the collected birds like
gull, teal and crane feed mainly on fish, while others like cattle egret and moorhen feed on
crustacean and mussels. However, coot feed on algae as well as on fish. And since the capability
fish, crustaceans and algae to accumulate residues in their bodies differ. consciously the levels of
residues in birds which feed on them differ

The tested pesticides were clearly biomagnified through the food chain of the tested organisms,
as shown in Table | and 2. Most of detected pesticides were not detected in the water of the lake even
thought they were detected in the other living organisms. No residues of OC were detected in the lake
water, even though they were detected in the organisms' tissues, And very small traces of OP were
detected in the water even though they were detected in higher concentrations in other samples.
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The low concentrations detected in water 1s possibly due to:

. Lipophilicity of organochlorines compounds; hence, they are rarely detected in water

. The accumulation of pesticides in tissues of organisms where lipids are found. Pesticides are
adsorbed by fish through gills, skin and food (Ulman, 1972). Heptachlor has been shown to
bioconcentrate in aquatic organisms such as fish, mollusks, insects, plankton and algae by 200
to 37,000 times of its concentration in the surrounding waters (ATSDR, 1989)

. Volatilization, adsorption to sediments and/or photodegradation may be significant routes for the
disappearance from the water i.e., heptachlor disperse from the agquatic environments due to
volatization and adsorption (ATSDR, 1989), dicofol is expected to adsorb to sediment of the
aquatic systems (Howard, 1991)

*»  The water-flow of the lake might be causing cleaning up of the water reducing pollutants
concentrations in the water

. The presence of a variety of aquatic organisms in the water biomass which bioaccumulate
portions of pesticides in their bodies can cause a reduction of their concentrations in the water.
Specially in the bodies of organisms that contain lipids in their tissues

. It is possible that the pesticides detected in the organisms were not caused by recent exposures,
but by previous exposures that were not used at the time of collecting samples and that explains
there absence in water

Results noted by Zhou er al. (1999} showed that residues of organochlorines including DDTs,
HCHs and PCBs detected in tilapia muscles (Tilapia mossambica) collected from inland water systems
of Hong Kong in China were higher than those detected in the water sediment. Senthilkumar er al,
(2001 ) reported a parallel detailed result show the biomagnification of OC in a food chain begins from
the sediment where the lowest concentrations of OC were detected, then they were magnificated
through organisms in order; green mussel <earthworm<trog<hzard<tish<bird egg<bats ending up at
the highest concentrations in birds tissues. Recently, Varo er al. (2002) confirmed the accumulation of
OF pesticides in Aphanius iberus when fed on pesticides contaminated artemia.

Residues of HCHs detected in mullet in the present study are higher than those reported by
Caliskan and Yerli (2000) in fish samples collected from Koycegiz lagoon system in Turkey. In
their study, the averages of HCHs were: 6.75 pg kg ™' in C. capoeta, 3590 pg kg™" in 0. mossambica,
26,30 pg kg in L. ramada, 3.33 pg kg™" in C. labrosus and 5.00 pg kg™ in A. anguilla. The only two
detected pesticides in the water sample were the OP pesticides; diazinon and malathion with very low
levels. Concentration of diazinon detected in the water surface of the lake was much lower than those
detected in all of the tested organisms as well as malathion was. The low concentration of diazinon in
water can be explained by the fact that organisms tissues bioconcentrate pesticides. Fish tissues can
highly bioconcentrate diazinon so that concentrations in their tissues can be up to 200 times higher
than those in the water in which the fish swim (Howard, 1991). Within a fish, concentrations are the
highest in kidney (Tsuda, 1990) with a lack of interaction of any other environmental pollutants with
their toxicity (Pathiratne and George, 1998).

Another suggestion depending on the acidity of water was reported by Lu {1995) suggests that
the breakdown rate of pesticides is dependent on the acidity of water. So, at high acidic levels, one half
the compound disappears within 12 h from the water. While in a neutral solution, the pesticide takes
6 months to degrade to ong half the original concentrations. Even though Diazinon was detected with
very low traces the lake water, but they are still considered dangerous since concentrations of less than
one part per million in water are lethal according to USEPA { 1986).

Concentrations of OF detected in the livers of birds are considered dangerous levels o birds;
because birds are known to be more sensitive than mammals to OF in general including diazinon
because their blood and liver contain lower levels of enzymes called (A esterases) that break down OP
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(Walker and Mackness, 1987). Concentrations of OP detected in most of the tested samples were
much higher than detected OP. But even thought, small traces of OP are considered to be a very
dangerous matter more than OC are, since OP pesticides are highly toxic for aquatic organisms at
concentrations generally lower than OC (Carvalho e af., 2002) and they are known to be a major global
cause of health problems {Karalliedde, 1999).

Regarding the total residues of OC and OF detected in the tested organisms living in the
ecosystem of the lake, crab and mullet had the highest concentration of total residues occurring
1714.5 and 1191 pg kg~'. Followed by algae and shrimp occurring 1126 and 346.98 pg kg™'. The
lowest concentration was detected in Nile tilapia occurring only 99 pg kg'. The maximum number of
pesticides detected 1n one organism, was the number of those detected in mullet which accumulated
five pesticides in its tissues; DDE, Heptachlor, HCH, dicofol and diazinon. Followed by crab which
accumulated four pesticides in its body; DDE, HCH, dicofol and malathion. On the other hand, Nile
tilapia accumulated two pesticides in its body which is the less number of pesticides accumulated in
the bodies of the tested organisms.

According to these observations, crab and mullet seem to be the best repetitive bioindicators of
certain pollutants in the water ecosystems among all tested organisms; since they accumulate a variety
of pesticides in their bodies with high concentrations, on contrast with Nile tilapia which accumulates
small amounts and number of pesticides in their bodies. Senthilkumar er al. (2001) reported that aquatic
Organisims are time integrating, since they can indicate the presence of contaminates that are no longer
in the water or those whose presence or use is intermittent. Since OF pesticides are lethal to fish even
at low concentrations (Basha er al., 1984) and since they are highly toxic for aquatic organisms at
concentrations generally lower than OC (Carvalho er al., 2002) their presence in the water and
organisms is a matter for much concern. But even though, OF pesticides are also utilized in fish culture
(mainly those based on dichlorvos and trichlorfon) in order to suppress some parasitary diseases such
as monogeneoses and arthropodoses (Navratl er al., 2000).

Diazinon, one of the two OP pesticides detected in the tested samples, is the third most toxic OP
after Azinophosmethyl and Parathion, respectively (Alabster, 1969). It is also described as very highly
toxic to fish according to USEPA (1986); concentrations of less than one ppm in water are lethal. It
15 also known to be a widely used toxicant in a number of OF pesticides (Roberts and Hutson, 1998).
Although the aquatic environment is not the target for the use of diazinon, studies have evidenced its
presence and its metabolite diazoxon in the surface waters ( Bailey er al., 20000). Besides, the results
obtained in the present study. In addition Scholz er al. (2000) reported that even though diazinon 1s
known to show many lethal effects when it 15 exposed to most organisms as well as to fish, still not
all of its effects on fish organisms are known.
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