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Abstract: The total n-alkane concentrations in the fish tissue samples were 9.14 µg g Dwt, and the Pr and Ph concentrations were 0.22 and  -1 

0.85 µg g Dwt, respectively. The CPI (carbon preference index) values ranged from 0.76 to 2.01 and the Pr/Ph ratios were 0.16-1.40. The -1 

 

fraction of n-alkanes in the tissue samples from petroleum sources was estimated to be 83%, whereas the fraction from natural biogenic 
sources (marine algae, bacteria, and terrestrial plants) was 17%. The application of biomarker indices such CPI and Pr/Ph ratios indicated that 
AHs were mainly a mixture of anthropogenic and natural biogenic sources. The CPI  values signified that petroleum was a major sources of (o/e)

AHs in these fishes. The Pr/Ph ratios suggested different sources, including fossil fuel and petroleum by-products, as well as biological and 
chemical alteration under redox/anoxic conditions. The presence of a high fraction of n-alkanes from petroleum and crude oil sources in the 
tissues of these fishes indicated that their nursing habitats were critically contaminated by petroleum hydrocarbons. The results of this study 
suggest that further researches are needed to study the bioaccumulation of other organic pollutants, such as pesticides, plasticizers, and 
polycyclic aromatic hydrocarbons in the marine biota of the region. 
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Aliphatic hydrocarbons (AHs) and polycyclic aromatic 

hydrocarbons (PAHs) are among the most ubiquitous 

organic compounds in d i f fe rent  env i ronments 

(Hasanuzzaman et al 2007, Dach and Méjanelle 2010). AHs 

(i.e., n-alkanes, isoalkanes, cycloalkanes, terpenes, 

hopanes, and steranes) are derived from both biogenic and 

anthropogenic sources (Rushdi et al 2006, 2010, Duan et al 

2011) and are the major constituents of crude oil and refined 

fossil fuel. AHs, mainly n-alkanes, are introduced to the 

aquatic environment by different natural (flora, fauna, and 

bacteria) and anthropogenic sources via atmospheric dust, 

runoff, spillages, industrial and sewage effluents, shipping 

activities, and natural oil seepage (Rushdi et al 2018, 2019,  

Huguet et al 2019, Appolinario et al 2020) as well as by 

organic matter biodegradation (Rushdi et al 2018). 

Contamination of the aquatic ecosystems by petroleum 

hydrocarbons is a widespread problem (Ite et al 2018). 

Petroleum hydrocarbons contain high amounts of n-alkanes 

with no predominance odd-to-even numbers of carbon atoms 

(Rushdi et al 2014, 2017), and a large amount of aromatic 

and heavy asphaltenic substances. The organisms mostly 

contain n-alkanes with odd numbers of carbon atoms (Jeng 

2006, Nott et al 2000, Bush and McInerney 2013), least 

amounts of aromatic compounds, and no asphaltenic 

substances (Wang et al 2010, Ali et al 2013, Taheri-Shakib et 

al 2018). 

Iraq is one of the major oil producers in the OPEC 

(Organization of the Petroleum Exporting Countries) after the 

Kingdom of Saudi Arabia, and 90% of its crude oil production 

is from onshore oil fields in the southern part of the country 

(USEIA 2019). The city of Basrah is located in the southern 

part of Iraq, where many oil operations were established after 

2003 by many international oil companies. Consequently, 

certain concentration levels of petroleum hydrocarbons have 

been discharged into the environment as a result of these oil-

related developmental activities such as industrial factories, 

electric power stations, and gas production plants (Al-Saad 

et al 2015). Recent studies have reported significant levels of 

petroleum hydrocarbons in water and sediment samples 

from the area (Rushdi et al 2018, Kadhim et al 2019). Few 

pieces of researches have studied the bioaccumulation of 

petroleum hydrocarbon (mainly, polycyclic aromatic 

hydrocarbons and organo-chlorinated compounds) in marine 

biota from the region (De Mora et al 2010, Ashraf and Mian 

2010, Al-Khion et al 2016). Fish species can accumulate 

petroleum hydrocarbon compounds within their bodies with 

higher concentrations than in their outer surroundings, which 

may become a serious human health problem and thus, 

directly reach the human being (Ramalhosa et al 2012). 

Almost all studies reported the levels of hydrocarbon 

compounds in different aquatic species without investigating 

their other possible sources. Thus, the present work aims to 
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