
Page 59

Geology 2016
April 21-22, 2016

Volume 7, Issue 2(Suppl)J Earth Sci Clim Change

ISSN: 2157-7617 JESCC, an open access journal

conferenceseries.com

April 21-22, 2016   Dubai, UAE

2nd International Conference on

Geology
Multivariate statistical analysis and assessment of metal contamination in the Gulf of Aqaba 
Soils, Northwestern Saudi Arabia
Habes Ghrefat1, Haider Zaman2, Awni Batayneh1, Yousef Nazzal1, Saed Mogren1, EslamElawadi1 and Ahmad Al-Taani3
1King Saud University, Saudi Arabia
2Taibah University, Saudi Arabia
3Yarmouk University, Jordan

A total of 23 soil samples were collected from the scattered agricultural farms along the Gulf of Aqaba coast. In addition, 
25 granitic and marine sedimentary samples were collected from the study area. Following their treatments by total 

digestion technique, these samples were analyzed for different metals (such as Pb, Ni, Zn, Co, Cr, Mn, Fe, Hg, Mo, and Cd) 
using the inductively coupled plasma. Relationships among these metals for the study area were then examined by correlation 
analysis, principal component analysis, and hierarchical cluster analysis. Results from correlation analyses reveal a variable 
degree of correlations among different metals in the study area. Principal component analysis identified two factors, which 
are responsible for ~60% of the total variance of the data set. These two factors allowed to group the selected metals according 
to their geochemical features. Hierarchical cluster analysis classified the studied metals into different groups based on the 
similarity of their characteristics. The level of metal contamination in the study area has been assessed using enrichment factor 
and geoaccumulation index, showing relatively high percentage of enriched metals in the study area. The studied rock samples 
show a significant variation in mean metal contents from one rock type to another, but their results are in good agreement 
with those obtained from soil samples. High concentration of Cd in the studied soil samples is mainly due to extensive use of 
fertilizers and pesticides in the agricultural farms or due to sewage.
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Palaeozoic, Mesozoic and Cenozoic black shales that can be a potential source of energy and precious metals are widely 
distributed in Malaysia Peninsula, Sarawak and Sabah. These black shales cover wide range of geological ages as well as 

sedimentological settings. Palaeozoic black shales outcrops were reported in West Malaysia and range from Cambrian to 
Permian. Some of these black shales were deposited in tidal environment as indicated from the associated HCS sandstone and 
abundance of burrows. Triassic black shales both in West and East Malaysia associate the turbidites. Paleogene black shales 
outcrop in West Malaysia with coals beds suggesting deposition in delta environment. The Neogene black shales outcrop in 
East Malaysia either as non-marine black shales associated with coals beds or marine turbidites with sandstones. Mineralogical 
investigations indicated variations among the studied black shales. Although illite was identified in almost all black shales, 
other clay minerals show significant variations. Some of the studied black shales are composed entirely of illite, while others 
show abundance of kaolinite. Smectite has been reported only in the drop stone of the Devonian-Permian Singa Formation. 
The compositional variations among the studied black shale can be attributed mainly to the variations in the source rock 
composition and the study localities used to receive sedimentary supply from a local source(s).

hassan.baioumy@petronas.com.my


