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Abstract: 

     Considerable numbers of physical, chemical and bacteriological parameters were measured 
at seven stations in Shatt Al-Arab and North- west Arabian gulf during the period extended 
from winter 1994 to autumn 1995. 
     The observed densities of oil- degrading bacteria were comparable to those reported for the 
same region. In general higher densities were observed in summer, while the lower densities 
were recorded in autumn. 
Statistical treatments of the monitored parameters demonstrated the following: 

1. Stations 4,6 and 7 revealed a different trend in their distribution functions of the 
measured environmental parameters varied significantly of the situations of other 
stations. 

2. Summer season showed dissimilar mode of variations dynamic, different largely, of 
the rest seasons, while winter and autumn were coordinated- approximately, in the 
same patterns of responsibility and distribution functions. 

3. Same groups of environment parameters were marked in highly percentages of 
representation in the principal components reflecting specific signification effects of 
these parameters on the studied circumstances and occurred fluctuations. 
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Introduction 
     Oil –pollution represent the dominant threat in the Arabian gulf, so the qualitative and 
quantitative studies of oil –degrading bacteria (ODB)- as bio-indicator of oil pollution in the 
aquatic environments- has been attracted the attenuations of environments. 
Isolation and enumeration of ODB from aquatic environment are subjected to a number 
different factors.(1,2,3,4) 

     The factors contribute to the distribution of ODB including: pH, temperature, dissolved 
oxygen, salinity, nutrients, hydrocarbons concentrations…etc(2,5,6,7) 

Many studies indicated the fluctuations and correlations between bacterial density and 
environmental factors, and these studies marked, clearly, the significant effects of the factors 
on the density and distribution of ODB (8,9,10) 

     Studies concerned with the quantitative assessment of the aquatic environment, normally, 
require many qualitatively different types of measurements, included: estimation of the 
concentrations of what may be a considerable number of physical, chemical and biological 
components, each of which must be estimated separately, so that contribution of each to over 
all problems must be inferred (11, 12, 13) 

     If the environmental sampling collection for surface water is to yield adequate information, 
we must point which physical, chemical and biological measurements provide the most 
sensitive indices of : 
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1. Water quality and differences of water quality between different sampling sites. 
2. Patterns of the fluctuations and correlations between various environmental factors at 

different sites and in different circumstances, to adapt the best choice of sampling sites 
and the frequency of reported measurements (14,15) 

     In the present study we try to make a clear declaration of quantitative assessment of the 
significant environmental factors, which play an important role in controlling the distribution 
of oil degrading bacteria in Shatt al-Arab and North-west Arabian gulf. 
     This assessment is done to demonstrate the relationships between studied parameters 
providing best clustering of the environmental factors which help in indicating the most 
effective ones that directed the abundance and distribution of oil-degrading bacteria. 
 

Materials and Methods: 
    Seven stations were chosen to represent different sectors of Shatt Al-Arab estuary and 
North West Arabian gulf. Figure (1) for the study of the physical, chemical, and 
bacteriological parameters. 
    At each of the above station 24 samples of surface water (10cm deep) were collected in 
500ml sterile glass bottles during the period of the study, this period was extended from 
winter 1994 to autumn 1995. Collected samples were freezing deeply and transferred in cool 
box to the laboratory. 
    Direct plating of ODB was carried out on agar medium B (16) for north –westen Arabian 
gulf samples, while for samples collected from Shatt Al-Arab estuary the medium described 
by (17) was used for enumeration ODB. 
    These above media were supplemented with 100м1/100ml of sterile weathered regular 
Basrah crude oil (API 33.9) as the sole of carbon and energy source . 
    Five milliliter of each water sample was filtered through sterile 0.45 μm Millipore filter 
which was then placed on oil ager plates , triplicate plates were incubated at 20±2  for up 28 
days , after incubation period the numbers of ODB of each plate were recorded and the 
averages of bacterial densities were reported ,PH , water , temperature , dissolved oxygen ,and 
salinity were measured in situ using direct reading neater . Another liter of the collected 
surface water filtered through 0.45 μm Millipore filter before measuring nitrite, nitrate, 
inorganic soluble phosphate and chlorophyll a concentration using the methods described by 
(18). 

     Determination of hydrocarbons concentration was done according to the procedures 
described by (19,20)  
 
 
Statistical procedures:  
     Two approaches were used in the analysis of the reporting data of the measured 
parameters: 
Firstly: Cluster Analysis  
Secondly: The principal component Analysis (PAC) . 
Cluster analysis: 
    Several resemblance coefficients may be used in this analysis among these are two 
coefficients are very common and used in the present study: 

1. Correlation coefficient which computed by the formula : 
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      The equation is used to measure the correlation between each pair of factors . The range of 
each correlation coefficient should be between -1and 1 where higher similarity and correlation 
when the value of this coefficient become closer to 1. 

2. Standardized Euclidian which is computed by the formula : 

 
Where: 

= distance between X and Y . 
 = the standardized value of was measured follow: 

 
Where: 

 =the value of determined factor (variable ) 
=maen of  value  

 =standard of deviation  
 =number of variable  

     The distance coefficient given by the above equation is a dissimilarity measurement , 
therefore coefficients which are closer to zero indicate higher similarity (21) 
Principal Component Analysis (PCA): 
     This constructing technique is used to reduce the variable into fewer orthogonal composite 
variables which account for the variance in the measured parameters (22) in order to indicate 
the most effective factors. 
     The original variable may be rotated individually to be orthogonal with each other .Each 
principal component is calculated as follows: 
Let: be linear combination of original set variable for station .  

 
      For  to be principal component , the vector  must be chosen 
so that the variance of  be maximum ,This could be achieved if  is eigen vector of  . 
This eigen value will be equal to the variance of the first principal component  (22) . 
     The second principal component may be found similarly by computing a corresponding 
eigen vector  to the second largest eigen value of  . Other principal component may be 
found similarly .Total variability of the fewer principal compound will be higher than  . 
 Prepared computer program was used for cluster analysis and principal component 

analysis. 
  
 



  

 

         Quantitative Assessments of Environmental Factors Controlling Distribution 
            of Oil –Degrading Bacteria in Shatt al-Arab and North-west Arabian Gulf 

Tehran S. Zeiara and Adnan N. Abdual-Ritha 

 

 

116Vol: 8 No: 4, December 2012 ISSN: 2222-8373  

Results and discussion: 
     Averages of all measured environmental parameters at the studied station were 
summarized in table 1. 
    The determined levels of the densities of oil –degrading bacteria were comparable to those 
reported for the region previously (7, 23, 24). But they were lower than the densities recorded for 
other areas (17, 25, 26). 
    According to the seasons analysis, the dendogram of winter showed that station 1 & 5 and 
3 &7 were closely related, these two groups were also related strongly, followed by  stations 2 
& 6 . The above six station were correlated together representing main group .     Finally the 
station 4 was linked to this main group . 
     The dendogram of spring indicated closely relation between station 3 & 5 , This related 
group was closely related with station 1 making an group correlated with station 7 . Other 
correlation was observed in this dendogram , this was between station 2 & 4. The main related 
groups were linked finally to station 6 . 
     In the summer dendogram station 1 &7 were closely related followed by station 5 and 2 
making an group correlated to station 3 . The related group if the mentioned station was liked 
to station 4 . The main produced related group was correlated to station 6 . 
    The dendogram of autumn marked clearly two main group firstly was between station 1 &4 
followed by station 5 , secondly was between station 3 &6 followed by 2 , these two major 
groups were correlated to station 7 . 
    The above dendograms (Fig 2 ) were showed clearly the situations of the fluctuations and 
variation in measured parameters at the studied station during the period of the study , where 
greater variations were observed in summer and spring seasons . 
    The Euclidian distances for these two seasons were extended from zero to 20000 .0 and 
zero to 2000 respectively .while lower variations were indicated during autumn and winter . 
    The studied station were exhibited heterogeneity in the monitored circumstances during 
summer and spring reelecting the wide range of fluctuations in the determined parameter , 
while the variations were became  lesser  ,making the station closer to the homogeneity during 
autumn and winter seasons . 
    Correlation coefficient value (table 2) remarked strong correlation between hydrocarbon 
concentration and bacterial density during winter and spring. Also there was a strong 
correlation between chlorophyll a concentration and bacterial density in spring.    In summer 
there were positive correlation between dissolved oxygen, Nitrite and bacterial density. Nitrite 
was the only parameter correlated strongly with the density in autumn. 
    The gained value of correlation coefficient were according to the season analysis where the 
measured parameters were analysis at each season . so it was clear that the environment –in 
winter –was slackly and  the mobility of the environmental activities , relationships , reaction 
and other processes were done at low level of efficient functionality ,because of this ,the 
recovery of oil –degrading bacteria (as specific group ) was depending at large degree –on the 
substrate source (hydrocarbon concentrations ) which providing them with the energy and 
other essential requirements . The strong correlation between hydrocarbon concentrations and 
bacterial densities was observed previously (3 , 25 ) .  
    In summer –due to the high water temperature –the dissolved oxygen concentration became 
low depending on the reversible relationship between these two parameters .  
Dissolved oxygen is one of the most effective factors on the aquatic life, because of the 
importance of this essential requirement for the continuation of the aquatic environment 
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activities (which seem in high levels of efficiency at summer ) so this parameter was 
correlated to the bacterial density .  
    Oil –degrading bacteria in the aquatic environment –with large interference , and activities 
–required dissolved oxygen intensively to grow , multiply and dissolved oxygen and bacterial 
density was reported in the previous studies  (27 ,28 ) . 
     Three principal components were obtained with eigen values >1.0 foor three seasons 
(winter, spring and summer ), in autumn . four principal components was more than 80 % , 
generally : dissolved oxygen , chlorophyll a ,salinity and nitrate were weighted higher in first 
component which explains more than 34% of the  variability in all cases .This component 
represented the orientation and coordination of some chemical , biological and physical 
environment factors (table 4 ) .group of acidity –nutrient factors was weighted highly in  the 
second component during winter and summer , while group of organic source –nutrient  
factors was representing mainly during in the second component . 
    The group of organic matter –nutrient –temperature was appeared in high representation in 
the third principal component. 
     According to the station analysis ,dendograms of all station (Fig3 ) were exhibited the 
same pattern of the correlation between seasons with in each station ,where seasons 1&4 
(winter &autumn ) were closely related making an group related to the season 2 (spring ) , the 
produced group was correlated to the season 3( summer ) . 
     Lower fluctuations were observed in station 6 followed by stations 1& 3 while other 
station (2,4,5 &7 ) were indicated higher fluctuations . 
    Correlation coefficient values (table 5 ) marked that the station  (1, 2, 3, 4 & 5 ) showed 
highly positive correlations between bacterial density and temperature & salinity ,strongly 
positive correlation between bacterial density and temperature was also continued in the 
station 6 & 7 . This was in agreement with the studies of (4, 10). Other strong correlations were 
between nutrients and bacterial density and this was in agreement with the results obtained 
previously (8, 9 , 29 ,30 ) . 
     Form the above value of correlation coefficient it was clear that the temperature was the 
most effective environmental it was clear influenced the bacterial density . 
Three principal compounds were obtained with eigen values  for the stations ( 1 ,2 ,5 , 6 
& 7 ) while two components were observed in the stations ( 3 &4 ) ( table 6 ) . 
       The variability of these components was more than , generally dissolved oxygen, 
temperature , hydrocarbon concentration , salinity and chlorophyll a concentration were 
represented highly in the first component – which explain more than of the variability in 
all stations. While acidity –nutrient group was highly weighted in the second component 
(table 7). 
Form the present results- according to the seasons and station analysis, one can conclude: 
1. Stations 6, 4 and 7  revealed different trend in their distribution functions on the measured 

environmental parameters varied significantly of the situation of either stations. 
2. Summer season show dissimilar mode of variations dynamic, different larely, of the rest 

seasons, while winter and autumn coordinated –approximately –in the same pattern of 
responsibility and distribution functions. 

3. Same groups of environmental parameters were observed in highly percentages of 
representation in the principal components reflecting specific signification effects of these 
parameters in the studied circumstances and occurred fluctuations.  
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للنفط في شط   المحللة التقدیرات الكمیة للعوامل البیئیة المسیطرة على توزیع البكتریا
ب وشمال غرب الخلیج العربيالعر  

 
عبد الرضا نعمھ ن رة                           عدناطھران سید زیا  

جامعة البصرة –كلیة العلوم –قسم علوم الحیاة   
  

  :المستخلص
الكیمیائیة و البكتریولوجیة المھمة في سبعة محطات في شط العرب و شمال غرب  وعوامل الفیزیائیة العدد من   قیس

  .١٩٩٥خریف عام  إلى ١٩٩٤العربي خلال الفترة الزمنیة الممتدة من شتاء  الخلیج
البكتریا المسكرة للنفط الملاحظة مقارنة مع تلك الكثافات المسجلة في نفس المنطقة و للعامل البكتیري  كثافةكانت     

في فصل ادني كثافة حین سجلت للنفط في فصل الصیف في  المحللة للبكتریا  كثافة أعلىالمدروس. بصورة عامة لوحظت 
  الخریف.

  یلي: ما للعوامل المقاسة  الإحصائیةأوضحت المعاملات     
  أحوالو بدرجة مھمة عن  یتغایرفي الدوال التوزیعیة للعوامل البیئیة المقاسة  مختلفااتجاھا  ٤،٦،٧المحطات  أظھرت.١

  .المحطات الأخرى
فصلي الشتاء  كانعن بقیة الفصول، بینما  -یختلف و بدرجة كبیرة-یراتغی.اظھر فصل الصیف نمطا متغایرا لحركیة الت٢

  في نفس النمط من الاستجابة و التوزیع. -تقریبا–و الخریف 
خاصة لتأثیر ھذه  أھمیةعاكسة البیئیة متمثلة بنسب عالیة في المكونات الرئیسیة  العوامل.لوحظت نفس المجامیع من ٣

 العوامل في الظروف المدروسة و التذبذبات الحاصلة.
 

 التلوث  .             -الزیت        -البكتریا المكسرة للزیت  -الكلمات المفتاحیة: 
 
 


