








TABLE 2 
Physical and chemical parameters of in the studied areas. 

Environment El-Alamain EI-J4ax Sewage oufalls Eastern Abu Qir 
factor Anfoushy Harbour Bay 

Temperature °c 
air 20 22 20 18.9 1!i.5 
water 17 19 20 20.2 16.0 
pH 8.0 7.~8 7.73 7.84 7.84 
Alkalinity 2.78 4.73 4.59 4.49 3.48 
(milli eq. dm- 3) 
Dissolved 02ml dm- 3 5.03 3·7 6.21 6.28 4.92 
Salinity I 38.9 35.37 34.04 38.8 38.31 
N02 IIq-at dm- 3 0.40 3.90 0.95 0.75 0.50 
N03 119-at dm- 3 1.46 14.62 5.43 4.88 3.40 
NH4 119-at dm- 3 1.005 15.345 16.845 2.512 2.57 
SI03 IJg-at d!"-3 0.00 0.774 3.630 0.536 0.06 
P04 IIg-at dm- 3 0.02 2.647 2.172 1.143 0.19 

~ In fact the phytoplankton population of the Egyptian Mediterranean waters 
has been investigated since 1956. All observations since 1965 have shown 
a drop in the magnitude of the diatom blooms, reflecting the drastic 
reduction in the Nile discharge (Halim, 1976). The distribution of 
phytoplankton is characterized by three large groups namely diatoms, 
chlorophyta, and cyanophyta, while dinoflagellates were recorded also 
as a rare form. Twenty three genera of diatoms were found. Dinoflagellates, 
chlorophyta, cyanophyta were represented by three or two genera only. 
Also, the members of chlorophyta and cyanophyta were rarely recorded. 

EI-Max and Eastern Harbour were the richest in total number of 
phytoplankton "19900 cell dm-3 "and n 28050 cell dm-3 II, respectively. 
The most dominant genera among all the diatoms recorded at the cilffernet 
regions tn the western and eastern parts of the coastal Mediterranean water 
were Melosira Kutz; Chaectoceros Ehr, Synedra Ehr.; Nitzchia Hass.; 
Rizosolenia Ehr; Thalassiosira· Grun and Cyclotena Kutz; also the green 
algae Scenedesmus Meyen were observed (Table 3). 

The results of the measurements of amino acids uptake are given in Table 
4. 

The kinetic parameters of Vmax, J{t + Sn and Tt turnover time were 
estimated at each region. The heterotrophic potential (Vmax) values 
fluctuated among water samples at the different stations (Table 4). 
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TABLE 3 
.. '," Dfs'tdbul1onof phytoplankton (ce'1l dm- 3) of selected 

stltlons . 
. : ' ;. ~ p;"; , '<" ""

Genera El-Alama In .' El-Hax Sewage oufal15 
Anfoushy 

Eastern 
Harbour .. 

Abu Qlr Bay 

Diatoms: 

Amphora spp. 
Asterlonel11 sp. 
Belhrochla·sp. 
Gampylodlscus,lp. 
Chaetocerol sp. 
Cocconels sp. 
Cyclotelh sp. 
01 tylfum sp. 
Gomphonemo sp. 
Gramm«tophra sp. 
Llthodesmlum sp. 
Lyomophora sp. 
Hastoglola sp. 
Melosira sp. 
Navicula sp. 
Nitzschia spp. 
Podos1ra sp. 
Prorocentrum sp. 
Rhlzol01enla spp. 
Skel.tonema sp. 
Surlrella sp. 
Synedra sp. 
Thalassloslra sp. 
01 nofl age11 ata 

100 

50 

100 

2700 

200 

100 
3200 

2000 

500 

1400 
100 

8100 
100 

1500 
lOP 
2QO 

200 
4QO 

100 
100 

100 

100 

600 

1000 
500 

1000 
lOO 
500 
300 

700 

18300 

800 

200 

100 

4400 

1300 

2700 

100 

200 
400 

900 

1400 
100 
3u(; 

1000 

GymnodlnlU111 sp. 
P.rldlnh.... sp. 

100 500 
100 200 

Chlorophytes 

Cnlc1gena Ip. 
Scenedes~1 spp. 
Euglena sp. 

400 
10QO 400 

100 

Gyanophytes 

Oset l1atoria sp. 
SplruHna sp. 400 

100 .. 

Total 3050 19900 1500 28050 9000 





The Incorporated uptake oC glycine varied Crom 0.017 JIg dm-3 h-1 In 
AI-Alamain region to 1.394 J.tg dm-3 h-1 in the Eastern Harbour. The values 
oC heterotrophic potential oC glycine uptake varied 82-Cold. The incorporated 
uptake of valine ranged Crom 0.036 to 0.765 J.tg dm-3h-1 In EI-Alamaln 
find Eastern Harbour, r~spectively:, with 21 - Cold. of glutamic acid Vmax 
fluctuated Crom 0.015 J,lg dm-3 h-1 to 0.442 J.Ig dm-3h-1 , with varied Vmax \ 

29-Cold at AI-Alamain and Eastern Harbour, respectively. Incorporated 
Vmax of methionine ranged Crom 0.051 J.lg dm-3h-1 In AIAlamaln region 
to 0.986 J,lg dln-3h-1 In Eastern Harbour with varied value 19-Cold. The 
uptake of phenylalanine was 0.038 and 0.629 J,lg dm3h-1 In i\l-Alamain nnd 
Eastern Harbour, respectively, with dilCerent value, 16-Cold. This wide 
variation oC the degree of different uptake rates Is possible using this method. 
The explanation of the importance oC the microbial utilization oC dissolved 
amino acids and other organic material have been reported by Wright and 
Hobble, (1986); Gocke, (1977); and EISarraf, (1983) in natural waters. The 
heterotrophloc activity of amino acids In the present stUdy can be classified 
Into three categories according to the increasing microbial activity, (the 
Eastern Harbour>1 EI-Max > Abu Qlr Bay> Sewage outCalls EI-Alalnaln. 

The total val~es oC incorporated Ymax oC amino acids are 4.216; 3.343; 
1.047; 0.354 and 0.157 pg dm-3h-1, respectively. Albright and Wentworth 
(1913) as well ass Carney and Colwell (1973) and EI-Sarraf (1983) have 
noticed that, highly polluted areas show Increased Ymax values, whereas 
Increu8d Incorporated were related to different levels of trophicYmax J
statutof .,..~er. Hlgh heterotrophic activity was found In association with 
high 'numbers of phytO()lankton In the water. Ral and Hill (1981), found 
that highest values ot Ymax were accompanied with highest Chlorophyll
a values. Hobbie (1969), found that values above 10-3mg were consistently 
found In Polluted lakes. It appears that the heterotrophic activity Is one 
ot the highest lensltJ,ve characteristics of the relative amount of pollution 
in natural waters. The lowest Incorporated Ymax was recorded at AI-Alamaln 
region tar and tree of domestic waste and industrial pollution. Therefore, 
it appears thet AI-Alamaln ca~ be considered as a nonpolluted area. Higher 
incorporated Vmax Or microbial metabolism in Eastern Harbour probably 
allow allochth9llous bacteria to tolerate the eHect pollutant contamination 
more effectively~ 

The present study suggests that, Jt Is possible to calculate the dally values 
of Yma~ u a function of substrates growth. Total Incorporated uptake 
of glycine In all stations examlped was 2.914 JIg dm-3h-1• The daily 
assimilation was 69.936 mg glyclJle per cubic meter per. day. The dally 
heterotrophic communities would bf! theortlcally constant, 41.496 mg valine; 
20.952 mg glutamic acid; 49.848 m, methionine and 36.576 mg phenylalanine 
per cubic meter per day, respectIvely. Williams et al., (1976) found that 
total uptake of Individual amino flclds varied from "undetectable" to 1210 
mg amino acid per cubic meter per day. Williams (1970), mentioned that 
the abundance of free amino acldl like serine and glycine In seawater may 
cause low upt.-ce. On the oth~r band, Gillespie (1976) and Iturrl-.a and 
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Zsolnay (1981) found that uptake of glycine has higher incorporation. A 
comparison of uptake rate of these amino acids found in seawater is shown 
in Table 5• 

• 
The Incorporated Vmax of El-Max and Eastern Harbour Is highly significant, 

P> 0.02 ( r = 0.9456 ), also It is slgnifiGantly higher P> 0.01 ( r = 0.9717 
) for seawage outfalls and Abu Qir Bay. The correlation coefficient between 
the Eastern Harbour and El-Max Is P> 0.01 (r = 0.9467), Comparison of 
uptake potentials (V max) of amino acid substrates at other parts of the 
world are listed In Table 5. 

TABLE 5
 
Uptake of amino acids In the seawater of different
 

ecosystems (~g dm- 3 h- 1).
 

Ecosystem Substrate References 

Western Mediterranean Amino acid 0.002 Banoub and Willtams (1972) 
Balttc Seawater Amtno actd 0.071 - 3.19 Dawson and Gocke (1978) 
Antarttc Ocean Glutamtc actd 0.011 Gtllespte et.al (1976) 

Phenyla lant ne 0.0054 
Valtne 0.011 

Prudhoe Sea Gl utamt c act d 0.037 - 0.044 Grtfflths et.al (1978). 
Eastern Troptcal Glutamtc actd 0.015 Hamilton and Preslan (1970). 
Pactftc Ocea 
Ante rt t c Ocean Glutamic actd 0.011 Hortta et.al (1977) 
Phfl tpptne Sea Glyctne 0.004 Sek1 et.al (1974) 

Glutamic actd 0.008 
Tokyo Bay Glyctne 9.8 Sekt et.al (1975) 

Gl utaml c ac Id 8.1 
Shlmoda Bay Glyctne 0.095 - 1.7 Sekt et.al (1980) 

Glutamtc actd 0.74 - 4.4 

'" 
Booth Bay 
South Eastern 

Glycine 
Glyctne 

0.11 
0.017 - 1.394 

Wright and Shah (1975 ) 
This study 

Medtterranean Yaltne 0.036 - 0.765 This study 
Glutamtc add 0.015 - 0.442 Th1s study 
Methtontne (1.051 - 0.986 This study 
Phenylalantne ~.038 - 0.646 This study 
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The sum of the constant Kt and Ute noturnl substarte concentration Sn
 
exhibit no clear direction. Instead Kt + Sn volues fluctuate from one region
 
to another. Burnlson and Morita (1974), found that the vlaues of Kt + Sn
 
for amino acids generally, did not change over the year, with exception
 
of glycine, serine, alanine, and asparagine which widely changed. The lowest
 
values were recorded In EI-Alamaln region, while the highest values were
 •observed In both sewage outfalls and }':l-Max region. I<rambeck (1979) stated
 
that the overall Kt Is a function of all Vmox values of intermediate enzymes
 
In the reaction chain, While V max is directly proportional to the extent
 
of enzyme persuade. The lowest values were recorded In EI-Alamaln, whereas
 
the highest values were found In both EI-Mox and sewage outeaUs. It can
 
be concluded that the values of Kt + Sn Increose with the degree of
 
eutrophlca tion and did not reliable trends, (EI-Sorrof, 1983).
 

Turnover time "Tt" Is the time required for a complete removal of natural 
substrate present In the water. The longest turnover time was observed 
at EI-Alamaln, While the shortest one was recorded In Eastern Harbour. 
Jorgenson (1982) found that, amino acid turnover time Is Imporatnt In the 
carbon flux ot the estuary. Hobble and Wright (1965) mentioned that, Tt 
varied from 0.5 h In a polluted ponl1 to over 5000 h in cold oligotrophic 
lakes. Furthermore, Wright and Hobbie (1966) recor'ded the t, lhe turnover 
Ume Is a reliable parameter for metabolic constituentr.. On the other hnnd 
Ral and Hill (1981) found that Tt fluctuated [rom 120 h to 36000 h, with 
an average annual Tt oC about 6600 h. The turnover times of amino acids 
would reflect the microbial activit.y related to the trophic stotllS of seawater. 

The correlation coefficient of Tt between EI-Max and Eastern Harbour 
is highly significant, P> 0.02 (r. = 0.9297). 

According to Sekl and NaKano 09(1), the organic compounds are divided 
into three catagorles reIn tlve to their c.bili U~s ct heterotr,.phlc utlliz!l r,;;. 
A{:cordlng to the classlflcetlon men! ioned '<i them, E1-Alemain and sewr.lge 
outruHs can be considered as ntigotropltlc ('{'glans (t 41 d,1Ys find fiO dnys, 
respectively). The oligotrophIc stUl.llS COll~<J bE, ;;udb ..l!ed 1(' the dl"pcrs!ve 
currents snd open seawater. It i5 won.hy to menU!),; Hml. Johnrmes (1967) 
ca.lculated a Tt oC one month for' Stl~'fRce dissQlved fr~e Il!nlno l1ei(\~ in 
the open ocean. This was confirmed (,xp~rl menta.lly by GOCKe (l9Ti), who 
calculated the largest differences In estimnted Tt values in oligotrophic 
waters. Abu Qlr Bay Is considered as fi lllesotroptJic water (26 days) which 
may be explained by the semistagnant water situation. EI-Max and Eastern
 
Uarbour are classified as eutrophic water massE'S (6 !\l1d 5.4 days,
 
respectively) which might be due to the enrichment by orgo.nk matter
 
produced by discharge of sewage and industrial wastes.
 

The Interpretation of chemical, phytoplankton, and heterotrophic activities
 
imply to the (ollowing conclusion:
 

'1- The' Egyptlan coastal Medlterraneao water at Alexandria Is affect by 
many (actora, e.g. converging andI or <liverglng currents, Inorganic nutrients, 
industrial wastes as well .s flow. 
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2- The freshwater discharged from Rosetta mouth is probably dispersed 
westward by the surface current circulating Abu Qir Bay in winter (Technical 

....	 report no 2/1, 1979). 
3- EI-Max region Is greatly affected py water discharged from the pumping 
station. This discharged water Is characterized by varying rates and 
turblances, as well as autochthonous hp.terotrophic bacteria. 

4- It seems that physical and chemical oceanographic parameters hIghly 
affect the lateral distribution of the excretion of the phytoplankton used 
{or heterotrophic bacterial utillzatlo'} In cyclic formation. 

5- It Is important to say that he~erotrophic activity is reliable In the 
classification of trophic aquatic systems in addition to the role of the marine 
microorganisms. 
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