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Abstract 

  Four sites were chosen, in Hareer region, north of Basrah governorate, South Iraq. Eighty 

samples were collected from the sites, twenty samples from every site to 5m in depth. The 

sampling was carried out for each 0.25 m along the trench. Faunal assemblages show three 

biofacies: first, a marsh to fluvial environment B1 was found at depth from the ground surface to 

about 1-1.5m. Second, a shallow/ upper estuarine, brackish marsh environment B2 was found at 

depth 1.5m to about 3-3.5m. Third, a lower estuarine to marine environment B3 was found at 

depth 3.5- 5m. Probably, estuarine fauna; Elphidum excavatum, Ammonia beccarii, and 

Cyprideis torosa existence at most sites proposes a marine covering. Out of 80 samples, eight 

specimens were analyzed by the C14 method to delineate the sediments ages. These ages were 

1167-1276 cal CE; 69-245 cal CE;    -1385 to -1146 cal CE; and -4717 to -4546 cal CE and 

-6638 to - 6456 cal CE which fall in Seljuk, Abbasid and Mamluk/Mongol; Parthian and 

Sassanian; Kassite as estuarine, and brackish marsh to fluvial and fresh marsh environments; and 

Ubaid 2, Ubaid0-Neolithic, as lower estuarine to marine environment, respectively. 
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1. Introduction

  Harrer tells are situated between Al-Mashab and Al-Sallal Rivers in the northern part of Basrah 

city where extent the southern marshland. The Mesopotamian plain in the lower is a broad, flat 

deltaic complex with shallow freshwater marshes such as Baghdad & Zechri, and brackish water 

like Shafi & Hammar marshes which thought to be formed as recently as 640-552 BP[1] with 

around < 3 m depth  surrounded by extensively vegetated marshes, locally called the Ahwar. The 

history of marshlands originated during the Holocene period following the end of the last glacial 

maxima. According to the literature, the Shatt Al- Arab/Tigris– Euphrates and Karun Rivers 

region was subjected to an extensive marine transgression in the Middle and Late Holocene, 

resulting in a shoreline far north of its present position, in response to rapid sea-level rise, 
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followed by a delta progradation due to eustatic sea-level changes [1,2,3,4,5, and 6]. A marine 

unit of Holocene age (Hammar Formation) underneath the fluvial deposits was already detected 

by [7] in the Shatt Al- Arab area. Some researcher believed that the Tigris and Euphrates Rivers 

flowed separately into the Arabian Gulf and that the build–up of their silt hard gradually pushed 

the coastline farther and farther south. Lees and Falcon [8] advanced a new theory that is a 

weight of accumulated silt causes a corresponding subsidence of the earth surface and the 

coastline has, therefore, remained largely unchanged since Biblical. The surface sediments of the 

Ahwar are either fluvio-lacustrine or aeolian in origin [6]. Other sources of sediments are 

biological activity and chemical precipitation within the lakes and marshes [7 and 9]. The deltaic 

sediments show the narrow spread distribution and are restricted in the deltaic places of Tigris 

and Euphrates Rivers in the marsh area dominated by silt fraction [10]. These deltas have been 

constructed during sea-level fluctuations and climatic changes [11].  

  This research is an attempt to explain the geoarchaeological history of the Hareer’s Tells by 

recognizing the sedimentary environments, and the sediment’s age during the end of Holocene. 

2. Materials and Methods

  The study area is located in the southern part of Mesopotamian plain, south of Iraq, Latitudes 

(30° 35′ 58. 91′′ -30° 36′ 38. 88′′ N), and Longitudes (47 ° 41′ 27- 47° 42′ 12 E). Four sites were 

chosen for sampling distributed in the study area (Fig. 1). Eighty samples of different depths 

were chosen to conduct the analysis described accordingly. Sampling was carried out during 21-

23 of September 2013 by using Poclain machine by forming trenches in each site and the visual 

description and sampling were done in the trenches with depth, which was draw by Sedlog 3.0 

program, and vertical description of lithology for each site (Fig.2). The radiocarbon 14C dating 

for eight samples was identified by using AMS radiocarbon 14C dating technique at the NSF-

Arizona –AMS laboratory. For 43 samples were washed by 230 mesh sieve to remove the fines 

(silt and clay) particles. The residual of sand and fauna were collected and dried, then picked, 

using 0.001 mm hairbrush. The Foraminifera, Ostracoda and other fauna were spread carefully 

on a 60 chambered sorting tray and observed under a binocular microscope and identified to 

species level. In the present investigation, the widely employed classification proposed by [12] 

has been followed by foraminifera, Moore and Bitrat [1961 in 13 ] for Ostracoda, [14] for 

Gastropods and [15] for Pelecypoda. 
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                    Fig.1. Location Map of the study area. 
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                         Fig. 2. Vertical description of the lithology of the sites. 

 

3. Results 

  Two fossils and six sediments samples were identified their ages by using AMS Radiocarbon 

14C dating method. The ages of fossils samples gave maximal age about 1882-1705 Cal BP (1m 

depth) and minimal age 783 - 675 Cal BP ( 0.25m depth) (Table 1). The sediments samples g 

ages Max. 8587 - 8405 Cal BP at depth 4.8m and Min. 654 -536 Cal BP at depth 0.50 m (Table1) 
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Table (1): Radiocarbon 14C dating for the current study. 

The identified fauna in sites samples (Plates 1 and 2) are: Cyprideis torosa, Condona neglect, 

Cypridopsis sp., Candona wanlessi, and Ilyocypris bradyi of Ostracods. Elphidum excavatum, 

Ammonia beccarii, Triloculina sp., Elphidum sp.1, and Elphidum sp.2 of Foraminifera. Bellamya 

bengalensis and Melanopsis praemorsum of Gastropods. Cobiculla fluminalis and Macrocallista 

umbonclla of Pelecypoda (Table 2). 

Cal Bp +/- 14C 

Age BP 
Genus 

Sample 

Depth/m 
Type 

Site 

No. 

Sample 

No. 

 

       783-675 

 

38 

 

802 

Bellamya, 

Melanoides 

0.25 

 
Shell 

1 

 
H1 

654- 536 36  

591 
 0.5 Sediment 4 

H7 

 

2334- 2145 38    

 2217 
 0.6 Sediment 3 

H5 

 

 

1882-1705 

 

39 

 

1854 

Melanopsis,     

Melanoides 

1 

 
Shell 

2 

 
H3 

1382- 1286 37  

1420 

 
1.1 Sediment 3 

H6 

 

3334-3095 

 

29 

 

3009 

 

 1.25 

 

Sediment 

 
2 

H4 

 

6666- 6495 35 

 

5786 

 

 
4.25 Sediment 1 H2 

8587-8405 55 7700  
4.8 Sediment 4 H8 
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A-Cyprideis torosa (Jones, 1858), B-Candona neglecta (Sars, 1887).    

C-Candonillo wanlessi (Staplin, 1963), D-Cypridopsis sp.         

E-Ilyocypris bradyi (Norman, 1889), F-Elphidium sp.1.      

G-Elphidium sp.2, H-Elphidium excavatum (Cushman, 1922).   Magnification 180 x. 
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A-Ammonia beccarii (Brunnich, 1772), B-Triloculina sp.        

C-Bellamya bengalensis (Lamarck, 1809), D-Melanopsis praemorsum (Muller, 

1774). 

E-Corbicula fluminalis (Muller, 1774), F-Macrocallista umbonclla (Muhlfed, 1811).    

Magnification 180 x. 
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Table (2) Fauna assemblages. 
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-- +++ +++ +++ -- -- -- -- -- -- +++ +++ ++ -- 0-0.25 1A 

1 

-- +++ +++ +++ -- -- -- ++ - - +++ +++ +++ -- 0.5 1B 

++ ++ ++ - +++ ++ -- ++ ++ ++ + - -- +++ 1 1D 

++ ++ ++ - +++ +++ +++ - +++ +++ - - -- +++ 1.5 1F 

+++ ++ ++ - +++ +++ +++ - +++ +++ -- -- -- +++ 2 1H 

+++ ++ ++ -- +++ +++ +++ - +++ +++ -- -- - +++ 2.5 1J 

+++ +++ ++ -- +++ +++ +++ - +++ +++ -- -- --- +++ 3 1L 

+++ +++ + -- +++ +++ +++ -- +++ +++ --- --- --- +++ 3.5 1N 

+++ - - -- +++ +++ +++ -- +++ +++ --- --- --- +++ 4 1P 

+++ - - --- +++ +++ +++ -- +++ +++ --- --- --- +++ 4.5 1R 

+++ - -- --- +++ +++ +++ -- +++ +++ --- --- --- +++ 5 1T 

-- ++ + +++ -- -- -- + -- -- +++ +++ +++ -- 0-0.25 2A 

2 

-- +++ +++ ++ -- -- -- + -- -- +++ +++ +++ -- 0.5 2B 

- +++ ++ + + + -- ++ -- -- ++ + + - 1 2D 

++ ++ ++ - +++ +++ +++ +++ +++ +++ - - -- +++ 1.5 2F 

+++ ++ ++ - +++ +++ +++ +++ +++ +++ -- -- -- +++ 2 2H 

+++ ++ ++ -- +++ +++ +++ +++ +++ +++ -- -- - +++ 2.5 2 J 

+++ - ++ -- +++ +++ +++ +++ +++ +++ -- --- --- +++ 3 2L 

+++ - + -- +++ +++ +++ +++ +++ +++ --- --- --- +++ 3.5 2N 

+++ - - -- +++ +++ +++ +++ +++ +++ --- --- --- +++ 4 2P 

+++ - - --- +++ +++ +++ +++ +++ +++ --- --- --- +++ 4.5 2R 
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Table (2) cont. 
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-- +++ +++ +++ -- -- -- -- -- -- +++ +++ +++ -- 0-0.25 3A 

3 

-- +++ +++ ++ -- -- -- - -- - +++ +++ +++   --  0.5 3B 

- ++ ++ + -- -- -- - -- + + + ++   --  1 3D 

- ++ ++ + - - -- + - + + + +   -  1.5 3F 

+++ ++ ++ - +++ +++ +++ ++ +++ +++ -- -- -- +++ 2 3H 

+++ ++ ++ -- +++ +++ +++ ++ +++ +++ -- -- - +++ 2.5 3J 

+++ - ++ -- +++ +++ +++ ++ +++ +++ -- -- --- +++ 3 3L 

+++ - + -- +++ +++ +++ +++ +++ +++ --- --- --- +++ 3.5 3N 

+++ - - -- +++ +++ +++ ++ +++ +++ --- --- --- +++ 4 3P 

+++ - - --- +++ +++ +++ ++ +++ +++ --- --- --- +++ 4.5 3R 

+++ - -- --- +++ +++ +++ ++ +++ +++ --- --- --- +++ 5 3T 

-- ++ +++ +++ -- -- -- -- -- -- +++ +++ +++ -- 0-0.25 4A 

4 

-- +++ ++ ++ -- -- -- -- -- - +++ ++ ++ -- 0.5 4B 

- ++ +++ + + - - - -- + ++ + + -- 1 4D 

+ ++ ++ - ++ ++ + + - ++ ++ - - - 1.5 4F 

- ++ ++ - ++ ++ ++ ++ + +++ ++ -- + + 2 4H 

+++ ++ ++ -- +++ +++ +++ - +++ +++ -- -- - ++ 2.5 4J 

+++ + ++ --- +++ +++ +++ - +++ +++ -- -- --- +++ 3 4L 

+++ - + -- +++ +++ +++ -- +++ +++ --- --- --- +++ 3.5 4N 

+++ - - -- +++ +++ +++ -- +++ +++ --- --- --- +++ 4 4P 

+++ - - --- +++ +++ +++ -- +++ +++ --- --- --- +++ 4.5 4R 

+++ - -- --- +++ +++ +++ -- +++ +++ --- --- --- +++ 5 4T 
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4. Discussion 
 

   The southern part of the Mesopotamian plain depends on two rivers; Tigris and Euphrates. 

These rivers transport notable quantities of sediments as suspended and bedload before entering 

the marsh area. The marshes have the main effect on sediments transport. Most of the coarse 

sediments (coarse and fine sand ) were transported by these rivers ( Tigris and Euphrates ) have 

been greatly reduced after the marsh area and only the fine sediments (very fine sand, silt, and 

clay) passed to Shatt Al-Arab River [16], which are mainly originated from river bank erosion  

as clarified  by Albadran [17]. 

  The foraminifera of Ammonia beccarii and the Ostracoda of Cyprideis torosa are the dominant 

microfauna’ species in this area. Cyprideis torosa which found in a wide range of salinity 

[Holmes, 1992 in 18], but the occurrence of smooth may be represented in the marine 

environment [19]. Besonen [20] elucidated that the environment of Cyprideis torosa could be 

brackish-marine. But the occurrence of Cyprideis torosa and Cyprideis sp. in these sites could 

signify the brackish environment [11, 21 and 22]. Also, there are species of foraminifera such as 

Ammonia beccarii and Elphidium sp. could represent brackish environment [11, 21, 23, and 24]. 

According to Javaux and Scott [25], the Ammonia beccarii occurs in a wide range of sedimentary 

environments; mangroves, brackish water, lagoon and near shore. Black [26] and Martens and 

Savatenalinton [27] mentioned that the species; fluminalis, Elphidum sp.1, Elphidum sp.2, 

Cpridopsis sp. represent the brackish environment. According to each of [28, 29 and 30], the 

Species; Ammonia beccarii, Elphidium excavatum and Triloculina sp. and Cyprideis torosa 

signified the marine environment. Macfadyen and vita Finzi [31] and Al-Jaberi [32] estimated 

that the mollusks of Corbicula fluminalis and Macrocallista umbonclla represent the freshwater 

environment.  

  On the basis of the abundance and types of fauna along the depth of the sediments and from the 

previous discussion of the fauna environments, three biofacies have been identified in this study: 

starting from the top, the first biofacies B1 was found at a surface to about 1-1.5m in depth (Fig. 

3). This facies is represented by some species; Bengalensis, Melanopsis praemorsum, Candona 

neglecta, Candona wanlessi, Umbonclla and Ilyocypris bradyi, and all of these species reflect a 

marsh to fluvial Environment (Table 3). The second biofacies, B2 was found at the depth from 

1.5m to about 3-3.5m (Fig. 3). The facies is represented by four main species; fluminalis, 

Elphidum sp.1, Elphidum sp.2, Cpridopsis sp. These species present in a high amount, and all of 

these species reflect a shallow/ upper estuarine, brackish marsh environment (Table 3). The third 

biofacies, B3 found below 3.5m (Fig. 3), is dominant in the study area, it's distinguished in four 

sites, represented by three main species of foraminifera; Ammonia beccarii, Elphidium 

excavatum, and Triloculina sp., and one main species of Ostracoda which was represented by 

Cyprideis  torosa. These species present in a high amount, and all of these species reflect a lower 

estuarine to the marine environment (Table 3).  The important observation in this facies is the 

increase with the depth of the following species; Ammonia beccarii, Elphidium excavatum, 

Triloculina sp. Cyprideis torosa (Table 2).  
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  From these biofacies, it could conclude that the study area was a scene of a lower estuarine to 

the marine environment, followed by shallow/upper estuarine, brackish marsh environment and 

at the end was a marsh to a fluvial environment (Table 3). 

  As the area represents an archaeological site in Basrah governorate, this study tries to determine 

the historical period of the area. The chronology providing approximate ages of archaeological 

sites follow [33], which provides a comprehensive review of adjustments made since the 

publication of Iraq [34]. The age of sample H1 is 783-675 Cal BP about 1167-1276 Cal CE 

(Table 4), which is located within periods Seljuk, Abbasid, and Mamluk /Mongol in the table of 

historical periods (Table 4), While sample H3 gave age 1882-1705 Cal BP about 69-245 cal CE, 

which represents Parthian and Sassanian period. Sample No. H4 gave age 3334 - 3095 Cal BP 

about -1385 to -1146 Cal CE which is located within Kassite period. These samples are from 

biofacies 1 and 2, which mean that during the periods of Seljuk, Abbasid, Mamluk /Mongol, 

Parthian, and Sassanian the study area was a scene of the marsh to fluvial environments. The 

sample H2 gave age 6666- 6495 Cal BP about -4717 to -4546 Cal CE which represents Ubaid 2 

period. The sample H8 gave age 8587-8405 Cal BP about -6638-6456 Cal CE, which represents 

Ubaid0-Neolithic. These samples are from biofacies 3, which signified that during the periods of 

Ubaid 2, and Ubaid0-Neolithic the study area was a scene of lower estuarine to a marine 

environment. Most probably, erosional and depositional events and changes in climate, sea-level 

and cultural practices (especially irrigation) during the last 3000 years have all played their part 

in marine environment growth and evolution in the study area. 

Aqrawi [6] indicated gradual climatic changes toward greater aridity started around 5746-5662 

calBP. As results, highly salinized Mesopotamian soils were developed around 4516-4425 

calBP. These arid climatic conditions still prevail in the present-day setting of the study area. 

This date has followed the biofacies 3, which could explain that the study area was experienced 

an aridity after the marine transgression. Pournelle [33] indicated that in Qarmat Ali, marine 

sediments, when taken from the bottom of which were dated from cores F –H to about 6000 

BCE, extend to one meter above present sea level, indicating that sea level in past must have 

been somewhat higher than that.  

Many others, had the radiocarbon dating in Mesopotamia plane, such as [35] emphasized that the 

presented dates for organic-rich sediments sample extracted from a borehole core at 4 m of 

Basrah ranged between 7689±96Cal BP to 4435±135 Cal BP. Marine and marsh were the 

environment of these sediments and Fossil Melanoides tuberculata shell sample collected from 

the third tier down of gray libn (mud- brick) of Eridu, ranged between 7689±96Cal BP to 

4435±135 Cal BP, the freshwater-brackish marsh was the environment of these fossils. Al-

Asfour [36] when determining the age of the shells from the lower four terraces northwestern 

Gulf, the age is 3689-3260 Cal Bp. 
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    Fig. 3. Biofacies of the sites. 
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    Table -3. Summarize of fauna by environmental conditions. 

Environmental conditions Species Genus 

 

 

 

 

 

 

Fresh marsh- fluvial. 

 

 

 

 

Bellamya  bengalensis 

 (Lamarck, 1809) 

Bellamya  

(Lamarck, 1809) 

Melanopsis praemorsum 

(Muller,1774) 

Melanopsis 

(Muller,1774) 

Candona neglecta 

(Sars , 1887) 

Candona 

(Baird , 1845) 

Candona wanlessi 

(Staplin, 1968) 

Candonillo wanlessi 

(Staplin, 1968) 

umbonclla 

(Muller , 1774) 

Macrocallista 

(Von muhlfed , 1811) 

Ilyocypris bradyi 

(Sars , 1890) 

Ilyocypris bradyi 

(Norman , 1889) 

 

Shallow through upper 

estuarine, brackish marsh. 

 

 

 

 

Elphidum SP.1 

 

Elphidum 

(Monfort , 1808) 

Elphidum SP.2 

 

Elphidum 

(Monfort , 1808) 

Cpridopsis SP. Cypridopsis 

(Mullur , 1894) 

fluminalis 

(Muller, 1774). 

Corbicula (Muller, 1774). 

 

 

Low energy benthic marine 

through lower estuarine. 

 

 

 

 

 

Cyprideis torosa 

(Jones , 1850) 

Cyprideis 

(Jones , 1857) 

  Elphidium excavatum 

(Cushman , 1922) 

Elphidum 

(Monfort , 1808) 

Ammonia beccarii 

(Brunnich , 1772) 

Ammonia 

(Brunnich , 1772) 

Triloculina SP. Triloculina 

(Reuss d
,
 orbigny, 1826) 
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. 

Table – 4. Environment and assemblage of each Historical period.  

 

 

Conclusions 

    The sediments reflect that the clastic sediments traveled from the source area by the river and 

secondary by the wind via. The olive-gray soil layer of the sediments in the study area indicate 

saline and anaerobic and quiet environment conditions. Biofacies results showed that the area 

underwent various environmental conditions that left its mark on the biological distribution and 

were as follows: Lower estuarine to marine environment at depth 3.5- 5m during the Holocene 

beginning about 8587 Cal BP to about 6495 Cal BP under the effect of marine waters, followed 

by Shallow/ Upper estuarine, brackish marsh environment at depth; 1.5m to about 3-3.5m, and 

finally followed by Marsh to a fluvial environment at depth; from the surface to about 1-1.5m. 

The results of the carbon dating show that the region was passed through historical periods 

beginning with Ubaid0-Neolithic to the Abbasid period. 

 

Acknowledgments: 

Fossils Environments Historical 

period 

Cal CE[ox cal 

4.2 [Int cal13] 

Depth 

(m)   

Sample 

No. 

Site 

  

Bellamya bengalensis 

Melanopsis praemorsum 

 Candona neglect 

Candona wanlessi 

Macrocallista umbonclla 

Ilyocypris bradyi 

  

 

 

Cyprideis torosa 

Elphidium  excavatum 

Ammonia beccarii 

Triloculina Sp.  

Marsh to fluvial 

Environment 

 

 

 

 

 

 

 

 

 

 

Lower estuarine 

to Marine 

Environment 

Seljuk-Abbasid-

Mamluk/Mongol 

1167-1276 0.25 H1 1 

Abbasid 1296- 1415 0.5 H7 4 

Parthian-

Sassanian 

-385 to - 196 

and 69-245 

 

0.6 

and 

 1 

H5 

and 

H3   

3 and 

2 

Sassanian 
568-665 1.1 H6 

 

3 

Kassite 
-1385 to -1146 1.25 H4 

 

2 

Ubaid 2 -4717 to -4546 4.25 H2 1 

Ubaid0-

Neolithic 

-6638 to -6456  4.8 H8 

 

4 



61 (2019)-Vol.37(1):44  asrah Journal of Science B

44

   We would like to express our appreciation to the University of Basrah/ Science College 

especially Department of Geology and University of South Carolina/ School of Earth, Ocean, 

and Environment to their help for work. We would like to thank Dr. Rasha Al-Ali, Geology 

department / University of Basrah for her help to identify and classify the fauna. Special thanks 

also to the NSF-Arizona –AMS laboratory for the C dating of samples. 

5. References

[1] J. Rzoska, Euphrates    and Tigris, Mesopotamian ecology and density. In, Illiesled, J. Zed. 

Monogr. Biol. Vol. 38. The Huuge, London. (1980) 122. 

[2] C.E. Larsen, and G. Evans, The Holocene geological history of the Tigris–Euphrates–

Karun delta. In: Price, W.C. (ed.): The Environmental History of the Near and Middle East. 

Academic Press, London. (1978) 227–244. 

[3] S.Y. Yacoub, B.H. Purser, N.H. Al-Hassni, M. Al-Azawi, F. Orzag-Sperber, K.M. 

Hassan, J.C. Plaziat, W.R. Younis, Preliminary Study of the Quaternary Sediments of SE Iraq. 

Joint research project by the Geological Survey of Iraq and University of Paris XI, Orsay. 

GEOSURV, (1980) 1078. 

[4] M. Al-Azawi, La sedimentation actuelle sur la plain de la basses Mesopotamia, Iraq, 

Unpublished PhD Thesis, University of Paris, Orsay, 1986. 

[5] F.Baltzer, and B.H. Purser, Modern alluvial fan and deltaic sedimentation in a foreland 

tectonic setting: the lower Mesopotamian plains and the Arabian Gulf. Sediment. Geol. 67 

(1990) 175–197. 

[6] A.A.M. Aqrawi, Stratigraphic signatures of climate change during the Holocene evolution 

of the Tigris–Euphrates delta lower Mesopotamia. Glob. Planet. Change 28 (2001) 267–283. 

[7] R.G.S. Hudson, F.E. Eames, and G.L. Wilkins, The fauna of some recent marine deposits 

near Basrah, Iraq. Geol. Mag. 94 (1957) 393–401. 

[8] G.M. Lees, N.L. Falcon, The geographical history of Mesopotamia plain. Geographical 

Journal, 118 (1952) 24–39. 

[9] B. H. Purser, Sedimentation et diagenese des carbonates neritiques recents. Tome2, Editions 

Technip. (1983) 389. 

[10] H.H. Salman, Some Sedimentological and mineralogical characters of Shatt Al-Arab 

estuary levee sediments. Mar. Sci. Centre, Tech. report, No.8 (1982) 16. 



logical history of the oldest…..archaeoGeo                           .                                                 et alurnelle, J.R.,oP 
 

44 
 

[11] A.A.M. Aqrawi, Implication of sea-level fluctuations sedimentation and neotectonics for 

the evolution of the marshlands (Ahwar) of southern Mesopotamia. Quaternary Proceedings 

No.3 (1993) pp.17-26. 

[12] A.R. Loeblich, and H. Tappan, Foraminifer's genera and their classification, Von 

Nostrand Reinhold, New York. (1988)  970. 

[13] N. I. Peiris, Recent foraminifera and Ostracoda from the Persian Gulf. M.Sc. thesis, 

University of Wales, Aberyst tuyth. (1969) 168. 

[14] A.M. Keen, and E. Coin, Marine molluscan genera of western North America. Stanford 

University Press. Stanford, California. (1974)  208. 

[15] R.C. Moore, Treatise on invertebrate paleontology, part N: Mollusca Geol. Soc. Am. And 

University of Kansas press. 6, (Bivalvia), 2. (1969) 952. 

[16] S. Abdullah, An investigation to the river load of Shatt Al-Arab in Basrah. Unpubl. M.Sc. 

Thesis, Univ. of Basrah (in Arabic). (1990) 115. 

[17] A.A. Albadran,: Factors influencing river bank stability in the Tigris & Shatt Al- Arab 

water ways, Iraq.  Unpubl. Ph. D. Thesis, Univ. of Dundee UK. (1987) 337. 

[18] W.A.K. Al-Jumaily, and S.S. Al-Sheikhly, Cyprideistorosa (Jones) Jones, 1857, from the 

Quaternary Deposits in the Southern Mesopotamian Basin. Natural and Engineering Sciences, 

24(3) (1997) 482-91. 

[19] T.I. Kilenyi,Transient and balanced genetic polymorphism as an explanation of variable 

noding in the Ostracoda Cyprideis torosa. Of Micropaleontology, 18(1) (1972) 47-63. 

[20] M.R. Besonen,: The Middle and late Holocene geology and landscape evolution of the 

lower Acheron River valley, Epirus, Greece. Unpubl. M.Sc. thesis, University of Minnesota. 

(1997)  161. 

[21] Murray, J.W.(ed.) Ecology and paleoecology of benthic foraminifera. Longman Scientific 

and Technical, New York. (1991)  402. 

[22] B. Salman,: Re-interpretation of the ecology of the Hammar Formation from subsurface 

section in Amarah-Basrah area, Iraq. GEOSURV. Lib. Unpubl. Rep., no.2058 (1993) 23. 

[23] S.G. Watkins,: Foraminiferal Ecology around the Orange County, California, Ocean 

Sewer outfall. Micropaleontology, 7 (1961) 199-206.  

[24] T.D. Adams, and J. Haynes,: Foraminifera in Holocene marsh cycle at Borth Curdigan 

Shire. Wales's paleontology, 8(1) (1965) 27-28. 



61 (2019)-Vol.37(1):44  asrah Journal of Science B

45

[25] E.J. Javaux, and D.B. Scott,: Illustration of modern benthic foraminifera from Bermuda 

and remarks on distribution in other subtropical / tropical areas. Palaeontologia Electronics, 6(4), 

2003, 1- 29. 

[26] R. M. Black,: The elements of paleontology. Jarrold and Sons, Norwich. (1973) pp. 339. 

[27] K. Martens, and S. Savatenalinton,:  A subjective checklist of the Recent, free-living, 

non-marine Ostracoda (Crustacea). Zootaxa, 2855, 2011, 1–79. 

[28] O. Gross,: Foraminifera, in: Costello, M.J. et al. (eds.), European register of marine 

species: a check-list of the marine species in Europe and a bibliography of guides to their 

identification. Collection Patrimoines Naturels, 50 (2001) pp. 60-75. 

[29] D.J. Horne, A. Bruce, and J.E. Whittaker,: Ostracoda, in: Costello, M.J. et al. (eds.), 

European register of marine species: a check-list of the marine species in Europe and a 

bibliography of guides to their identification. Collection Patrimoines Naturels, 50(2001)  244-

251. 

[30] B.W. Hayward, M. Holzmann, H.R. Grenfell, J. Pawlowski, and C.M. Triggs,: 

Morphological distinction of molecular types in Ammonia - towards a taxonomic revision of the 

world's most commonly misidentified foraminifera. Marine Micropaleontology, 50 (2004) 237-

271. 

[31] W.A. Macfadyen, and C. Vita-Finzi,: Mesopotamia the Tigris-Euphrates delta and its 

Holocene Hammar fauna. Geol. Mag., 115 (1978) 287-300.  

[32] M.H. Al-Jaberi,: The study of the clastics and shells in selected areas at NW of Arabian 

Gulf- south Iraq. Unpubl. Ph. D. Thesis, Univ. of Baghdad. (2013)  329. 

[33] J.R. Pournelle,: Deltaic Landscapes and the Evolution of Early Mesopotamian 

Civilization: Marshland of Cities. Unpub. PhD. Thesis, University of California, San Diego. 

(2003)  314. 

[34] Iraq DOA. The archaeological sites in Iraq. Ministry of cultural and notification, Alhakoma 

printing, Baghdad (In Arabic). (1973) 385. 

[35] C. Hritz, J. R. Pournelle, J. Smith, B.N. Albadran, A. Al-Handal, and B. Issa, Mid-

Holocene Dates for Organic-Rich Sediment, Palustrine Shell, and Charcoal, Southern Iraq. 

Radiocarbon, 54(1) (2012) 65–79. 

[36] T.A. Al-Asfour, Changing sea-level along the north coast of Kuwait Bay. Kegan Paul 

International, London. (1982) 250. 



logical history of the oldest…..archaeoGeo  .   et alurnelle, J.R.,oP

45

 ألتأريخ الاثاري لأقذم موقع في تل حرير في مذينت البصرة، جنوب العراق

 2و بذر نعمت البذران  2و خليل جبار السوداني  1جينيفر رينيه بورنيل

 جبيعخ كبسولاٌُب انجُىثٍخ / أيشٌكب. 1

 لسى عهى الاسض، كهٍخ انعهىو / جبيعخ انجصشح، انعشاق. 2

 المستخلص

عٍُخ يٍ انًىالع وثىالع عششٌٍ عٍُخ  84مخ حشٌش شًبل يذٌُخ انجصشح، جُىة انعشاق. جًعذ أخزٍشد اسثعخ يىالع فً يُط

سى عهى عًك انخُذق انزي حفش. أظهشد  25يزش يٍ انسطح. رى اخزٍبس انًُبرط يٍ كم يسبفخ  5يٍ كم يىلع وانى عًك 

يزش.  1.5و  1ثٍئخ الاهىاس انى الاَهبسوانزً ظهشد يٍ انسطح وانى عك   B1انًجبيٍع انحٍىاٍَخ صلاس سحٍ احٍبئٍخ: الاونى

يزش. انضبنضخ  3.5و  3انى  1.5ثٍئخ ضحهخ انى ثٍئخ يصجبد عهٍب واهىاس يىٌهحخ، ظهشد عُذ عًك يٍ   B2انضبٍَخ  B3 ثٍئخ  

صجبد: يزش وانى َهبٌخ انخُذق. حٍىاَبد انً 3.5يصجبد سفهى انى ثحشٌخ وانزً ظهشد عُذ انعًك  Elphidum 

excavatum,      Ammonia beccarii, و Cyprideis torosa   وانًىجىدح فً اغهت انًىالع رجٍٍ انزغطٍخ انجحشٌخ

:  1276-1167نًعشفخ اعًبس انًُبرط. وكبٌ انعًش  14عٍُبد ثىاسطخ انكبسثىٌ  8عٍُخ رى رحهٍم  80نهًُطمخ. يٍ يجًىع 

.

69- 245: -1146 الى -1385: -4546 الى - 4717: -6456 الى -6683 والتي تعود الى العھد السلجوقي والعباسي 
والممالیك / المنغولي والفرثي والساساني: بیئة المصبات والاھوار المویلحة الى الانھار والاھوار العذبة خلال الكیشي، 

والعبید 2 والعبید 0 الى  العصر الحجري الحدیث یمثل بیئة  المصبات السفلى الى البحریةعلى التوالي  


